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PART | - DECLARATION
SITE NAME AND LOCATION

V-Tanks (TSF-09 and TSF-18) and
PM-2A Tanks (TSF-26) and TSF-06, Area 10,
at Test Area North, Waste Area Group 1, Operable Unit 1-10
Idaho National Engineering and Environmental
Laboratory (CERCLIS ID 4890008952)
Idaho Falls, Idaho

Test AreaNorth (TAN) isone of nine major facilities at the Idaho National Engineering and
Environmental Laboratory (INEEL), aU.S. Department of Energy (DOE) facility located in southeastern
Idaho, 51.5 km (32 mi) west of 1daho Falls. The INEEL encompasses approximately 2,305 km? (890 mi?)
of the northeastern portion of the Eastern Snake River Plain and extends across portions of five counties:
Butte, Jefferson, Bonneville, Clark, and Bingham. The TAN complex, near the northern end of the
INEEL, extends over an approximately 30-km? (12-mi?) area. The Technical Support Facility (TSF),
which is centrally located within TAN, covers an approximate 460 by 670-m (1,500 by 2,200-ft) area and
is surrounded by a security fence. The V-Tanks (TSF-09 and TSF-18), the PM-2A Tanks (T SF-26), and
the Reactor Vessel Buria Site (TSF-06, Area 10) are located within the TSF. Waste Area Group
(WAG) 1includesfacilities throughout TAN. Operable Unit (OU) 1-10 was developed to
comprehensively address those remedial activitiesat TAN not addressed in other Records of Decision
(RODs).

STATEMENT OF BASIS AND PURPOSE

This ROD Amendment and Explanation of Significant Differences (ESD) documents modifications
and clarifications to the remedial actionsfor three sites: the V-Tanks (TSF-09 and TSF-18), the PM-2A
Tanks (TSF-26), and the Reactor Vessdl Burial Site (TSF-06, Area 10). The original selected remedial
actions for these sites were documented in the Final Record of Decision for Test Area North, Operable
Unit 1-10 (DOE-ID 1999a [DOE/ID-10682]) (the 1999 ROD).

For the V-Tanks, a ROD Amendment is necessary because modification of the original selected
remedy for the V-Tanks contents was required after the proposed technology became commercially
unavailable, and the risk of it remaining unavailable was considered to be too high to proceed under the
existing 1999 ROD. The original remedy for the piping used to transfer waste to and from the tanks, the
tanks, and the in-line sand filter is not changed significantly by this ROD Amendment.

For the PM-2A Tanks site, an ESD is necessary because a significant change that does not
fundamentally alter the overall cleanup approach is being made to the component of the origina selected
remedy concerning removal and treatment of the tank contents. New information from analysis of the
tank during remedial design activitiesindicates that by making this change, remediation of the PM-2A
Tanks site can be completed more quickly; at alower cost; and with a significant reduction in potential
risk to workers, human health, and the environment.

In addition, a clarification is necessary for the V-Tanks and the PM-2A Tanks site because a
change that does not fundamentally alter the overall cleanup approach is being made to the component of
the original selected remedy concerning remediation of contaminated soil at each of these sites. Since the
1999 ROD was signed, new information has been generated from sampling and analysis of the soil at



both of these sites, resulting in the need to clarify the soil remediation portion of the remedies for these
Sites.

For the Reactor Vessel Buria Site (TSF-06, Area 10), an ESD is necessary because public
comments and internal reviews revealed the need to reclassify this site as “No Further Action” (fromits
previous listing as “No Action”) and to apply appropriate ingtitutional controls.

The modifications presented in this ROD Amendment and ESD were chosen in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
(42 USC8 9601 et seq.), as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The
documents that form the basis for the decisions made in this ROD Amendment and ESD are contained in
the Administrative Record for OU 1-10. The decisions documented in this ROD Amendment and ESD
satisfy the requirements of the Federal Facility Agreement and Consent Order for the Idaho National
Engineering Laboratory (FFA/CO) (DOE-ID 1991) entered into among the DOE, the U.S. Environmental
Protection Agency (EPA), and the State of Idaho.

The DOE Idaho Operations Office (NE-1D?) isthe lead agency for the remedy decisions under
Executive Order 12580. The EPA approves the decisions and, along with the Idaho Department of
Environmental Quality (IDEQ), has participated in the selection of the remedies described in this
document. The IDEQ concurs with the amended remedies. The DOE, EPA, and IDEQ are collectively
referred to as “the Agencies’ in this document. Within the INEEL’ s environmental restoration program,
this action is being undertaken within the project designated OU 1-10. OU 1-10 is the comprehensive
investigation for CERCLA sites within WAG 1.

V-Tanks (TSF-09 and TSF-18)

The V-Tanks are being remediated to prevent any potential future release of the tank contentsto
the environment. The contents of the V-Tanks are primarily agueous sludge contaminated with
radionuclides, organic compounds (including polychlorinated biphenyls [PCBS]), and inorganic
contaminants (including metals). Some of the soil surrounding the tanks is contaminated, principally with
Cs-137 and Co-60. The contamination originated from accidental rel eases during periodic pumping
operations to remove excess liquid from the V-Tanks (Section 4.1.6 of the Comprehensive Remedial
I nvestigation/Feasibility Sudy for the Test Area North Operable Unit 1-10 at the |daho National
Engineering and Environmental Laboratory [RI/FS] [DOE-ID 1997] provides more information about
V-Tanks operations). The surrounding contaminated soils and associated piping will be remediated aong
with the V-Tanks.

The original selected remedial action for the V-Tanks contents documented in the 1999 ROD was
identified as “ Alternative 2: Soil and Tank Removal, Ex Situ Treatment of Tank Contents, and Disposal.”
However, the non-INEEL facility selected to treat the tank contents became no longer available for
carrying out the type of treatment called for in the selected remedy, and no other non-INEEL facility is
available that can perform the treatment specified in the selected remedy. Therefore, it was necessary to
select anew remedy for the tank contents. As stated before, although significant changes are not being
made to the part of the remedy that deals with the removal and disposal of contaminated soil from around
the tanks and the tanks themselves, these parts of the remedy are being modified for clarity.

a. The abbreviation NE-ID signifies that the U.S. Department of Energy, |daho Operations Office (which was abbreviated
DOE-ID before October 1, 2003) reports to the DOE Office of Nuclear Energy, Science and Technology.



After reviewing potentially applicable treatment techniques, three technologies (with multiple
variations) were selected for the formal evaluation processin 2002 and 2003. The evaluation emphasized
currently available, cost-effective, safe, and feasible treatment, storage, and disposal options. The
technology identified as the best alternative is chemical oxidation/reduction followed by stabilization. The
technology will be implemented on the INEEL, primarily at the V-Tanks site or adjacent areas
(e.g., TAN 607) as necessary to facilitate remediation. Therefore, in accordance with Section 117(c) of
CERCLA and Section 300.435(c)(2)(ii) of the NCP, and pursuant to the 1999 ROD, this ROD
Amendment has been prepared to document the changes.

The amended remedy identified in this ROD Amendment isintended to be the final action for
remediation of the V-Tanks. All public participation and documentation procedures specified in NCP
Sections 300.435(c)(2)(ii) and 300.825(a)(2) were conducted as required, including issuing a proposed
plan (the New Proposed Plan for the V-Tanks Contents (TSF-09 and TSF-18) at Test Area North,
Operable Unit 1-10 [DOE-ID, EPA, and IDEQ 2003]) that highlighted the proposed changes.

PM-2A Tanks (TSF-26)

Like the V-Tanks, the PM-2A Tanks are being remediated to prevent any potential future release of
tank contents to the environment. The PM-2A Tanks contain solidified sludge contaminated with
radionuclides, organic compounds (including polychlorinated biphenyls [PCBS]), and inorganic
contaminants (including metals). Unlike the V-Tanks, essentially no free liquids are present in these tanks
because in 1981 the tanks were partialy filled with material to absorb free liquid. However, as with the
V-Tanks, some of the soil surrounding the tanks is contaminated, principally with Cs-137. The
contamination originated from accidental rel eases during periodic pumping operations to remove excess
liquid from the PM-2A Tanks (Section 4.1.6 of the 1997 RI/FS provides more information about PM-2A
Tanks operations). The tanks are part of a system that includes ancillary piping and equipment within the
area designated as the PM-2A Tanks site. The surrounding contaminated soils and associated piping will
be remediated along with the PM-2A Tanks.

The original selected remedial action for the PM-2A Tanks contents documented in the 1999 ROD
was identified as “ Alternative 3d: Soil Excavation, Tank Content Vacuum Removal, Treatment, and
Disposal.” However, during remedial design activities, including additional sampling, the Agencies
determined the tanks were structurally strong enough that they could be removed intact, with the contents
still inside. As described in Section 7.2.2.2 of the 1999 ROD, “removal and decontamination [of the tank
contents and the tanks themsel ves] increase the chance of worker exposure and, therefore, lower the
short-term effectiveness.” In addition to avoiding potential worker exposure, removal of the tanks with
the contents inside will cost less and require less time to complete remediation. As provided in the
original selected remedy, the tank contents will be treated as necessary to meet land disposal restrictions
(LDRs) and stabilized to meet other waste acceptance criteria (WAC) for disposal at the INEEL
CERCLA Disposa Facility (ICDF) or other approved facility. Treatment will take place at or adjacent to
the PM-2A Tanks site (e.g., TAN 607) as necessary to facilitate remediation.

As stated above, athough significant changes are not being made to the part of the remedy that
deals with the removal and disposal of contaminated soil from around the tanks and the tanks themselves,
these parts of the remedy are being modified for clarity.

Reactor Vessel Burial Site (TSF-06, Area 10)

TSF-06, Area 10, isthe designation for the Reactor Vessel Burial Site. This potential release site
was evaluated as part of the WAG 1 Comprehensive RI/FS and, as documented in the 1999 ROD, it was
determined to be a“No Action” site. The empty, irradiated reactor vessel is contained in a metal storage



tank below the ground surface. No pathway to human or ecological receptors exists; thus, no cleanup is
required.

However, during public participation activities conducted in 2003 in connection with the New
Proposed Plan for the V-Tanks Contents (TSF-09 and TSF-18) at Test Area North, Operable Unit 1-10
[DOE-ID, EPA, and IDEQ 2003]), a commenting group submitted questions about this site. A review was
conducted by the Agencies of the relevant documentation, and it was determined that although no
pathway exists, potential residual contamination precludes unrestricted land use. The site should be
categorized asa“No Further Action” site and protected with ingtitutional controls. The Institutional
Control Plan for Test Area North Waste Area Group 1 (INEEL 2000b) will be modified to include
appropriate institutional controlsfor this site. Detailed language has been added in Section 11.3 of this
ROD Amendment and ESD directing this change to the 1999 ROD. The Agencies appreciate the
dedication of this public group in bringing the oversight to their attention. The Agencies are pleased to
observe that this confirms the value of the design of the CERCLA public involvement process.

ASSESSMENT OF THE SITE

The response actions selected in this ROD Amendment and ESD are necessary to protect public
health, welfare, and/or the environment from actual or threatened rel eases of hazardous substances into
the environment. Such arelease or threat of release may present an imminent and substantia
endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE AMENDED REMEDY FOR THE V-TANKS

The complete amended remedy for the V-Tanks is Soil and Tank Removal, Chemical
Oxidation/Reduction with Stabilization of Tank Contents, and Disposal. The major treatment activities
will take place at the V-Tanks site or in adjacent areas (e.g., TAN 607), as necessary to facilitate
remediation. The amended remedy will prevent unacceptable exposure of workers, the public, and the
environment to contaminants in the V-Tanks. Thisremedia action will permanently reduce the toxicity
and mobility of the contamination in the V-Tanks. It will meet the final remedial action objectives
(RAOs) by removing the source of contamination and, thus, breaking the pathway by which afuture
receptor may be exposed. Thiswill be the final action for this site. The portion of the amended remedy
that addresses removal and treatment of the V-Tanks contents will address the principal threat posed by
the V-Tanks contents.

The amended remedy changes the actions that will be taken for the V-Tanks contents. The tank
contents will be removed and treated as necessary to meet LDRs. Treatment includes addition of a
chemical oxidant/reductant used to destroy the organic compounds followed by stabilization. The waste
then will be disposed of at the ICDF or other approved facility. The ICDF was designated by the
Agenciesin the Final Record of Decision for the Idaho Nuclear Technology and Engineering Center,
Operable Unit 3-13 (DOE-ID 1999b) as an appropriate disposal facility for all INEEL -generated
CERCLA waste that meets the ICDF s WAC. This amended remedy meets the applicable or relevant and
appropriate requirement (ARAR) (40 CFR 761.61[c]) for arisk-based approach to remediation of the
V-Tanks contents. Finally, pursuant to the original remedy selected in the 1999 ROD and refined in the
Explanation of Sgnificant Differences for the Record of Decision for the Test Area North Operable
Unit 1-10 (DOE-ID 2003a [DOE/ID-11050]), the surrounding contaminated sail, the tanks, and debris
will be removed and disposed of at the ICDF or other approved facility. The final remediation goal (FRG)
for soil surrounding the V-Tanksis 23.3 pCi/g for cesium-137 (Cs-137).

The amended remedy for the V-Tanks (TSF-09 and TSF-18) consists of 15 components divided
into three subsets—(1) new or modified components of the amended remedy, (2) components of the
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original remedy that are clarified and remain in effect, and (3) components identified in the 2003 ESD
that are in effect, asfollows:

New or Modified Components of the V-Tanks Amended Remedy

1 Conducting further sampling and/or analysis of the V-Tanks contents to support refinement of the
Resource Conservation and Recovery Act (RCRA) (42 USCS8 6901 et seq.) characteristic
evaluation to determine whether treatment is required for underlying hazardous constituents. The
results of this step will be subject to review and concurrence by the Agencies.

2. Consolidating and/or blending of the tank contents to the extent practical to facilitate management
of the waste as one homogenous waste stream. If laboratory studies on sludge treatment
demonstrate a clear benefit, some of the liquid excess from the treatment process may be decanted
and treated separately from the remainder of the waste.

3. Continued temporary use of Tank V-9 for storage until the contents of that tank are removed for
transfer to another V-Tank. Continued temporary use of Tanks V-1, V-2, and V-3 without
secondary containment for storage of waste prior to treatment, blending waste prior to treatment,
and/or providing an accumulation location for treated waste prior to stabilization.

4, Chemically oxidizing/reducing the VOCs in the V-Tanks contents as necessary to meet applicable
RCRA LDR F001 treatment standards in accordance with ARARs as well as ICDF or other
approved disposal facility WAC. Chemical oxidation/reduction of PCBs will be performed as
necessary to demonstrate no unreasonable risk to human health and the environment, as part of a
PCB risk-based management strategy developed under 40 CFR 761.61(c). Chemical
oxidation/reduction will be required for specific underlying hazardous constituents (e.g., BEHP) if
the waste is confirmed to exhibit an RCRA characteristic. Laboratory studies will be conducted to
optimize the choice of specific oxidant(s)/reductant(s) (e.g., peroxide) and to optimize the
treatment process. The treatment process selected may be multi-stage and will be conducted ex situ
at the V-Tanks site or in adjacent areas (e.g., TAN 607), as necessary to facilitate remediation.

5. Performing additional treatment (e.g., solidification, stabilization) of the V-Tanks contents as
necessary to meet ICDF or other approved disposal facility WAC.

6. Disposing of the treated tank contents at the ICDF or other approved facility.

7. Removing and disposing of the V-Tanks and associated piping at the ICDF or other approved
facility.

8. Shipping treatment system off-gas residues and other secondary wastes to the ICDF or an approved
treatment facility as necessary based on characterization of the wastes.

Components from the V-Tanks Original Remedy that are Clarified
0. Excavating contaminated soil:

o Excavating contaminated soil that exceeds the FRG to a maximum of 3 m (10 ft) below
ground surface (bgs)

o Excavating additional soil below 3 m (10 ft) bgs to the extent necessary to remove the
V-Tanks and associated piping.
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10. Disposing of the contaminated soil at an approved soil repository.

11.  Performing post-remediation soil sampling to verify FRGs are met and to analyze for additional
contaminants if excavation indicates a release of the V-Tanks contents:

o For contaminated soil lessthan 3 m (10 ft) bgs, perform post-remediation sampling to verify
FRGs are met
o For contaminated soil more than 3 m (10 ft) bgs, perform post-remediation sampling to

determine the need for institutional controls

o For contaminated soil beneath the V-Tanks and piping where there is evidence of arelease
(either aleak from aV-Tank or the associated piping), perform post-remediation soil
sampling at the bottom of the excavation to analyze for V-Tanks contaminants to support a
risk analysis that supports a potential revision to the FRGs and a determination of the need
for further actions. This determination could lead to application of ingtitutional controls,
further remediation, or no action

o For contaminated soil beneath the V-Tanks and piping where thereis no evidence of a
release from either the V-Tanks or the associated piping, perform post-remediation soil
sampling to determine the appropriate institutional controls, if any, for this site.

12.  Filling the excavated area with clean soil (soil that meets remedial action objectives [RAOs]) and
then contouring and grading to the surrounding el evation.

13.  Establishing and maintaining institutional controls consisting of signs, access controls, and
land-use restrictions, depending on the results of post-remediation sampling. Institutional controls
will be required if residual contamination precludes unrestricted land use after completion of
remedial action.

Components from the 2003 Explanation of Significant Differences
for the V-Tanks

14.  Further characterizing the surrounding contaminated soil and further defining the corresponding
area of contamination.

15. Adding ARARs for managing PCB remediation waste (as described in Section 9).

Remedial action objectives for the V-Tanks site will be met through the completion of active
remediation (projected for 2007) and implementation of institutional controls. As stated in the 1999 ROD
(DOE-ID 1999a), the amended remedy continues to address the risks posed by the V-Tanks by effectively
removing the source of contamination and, thus, breaking the pathway by which a future receptor may be
exposed.

STATUTORY DETERMINATION

The amended remedy for the V-Tanksis (a) protective of human health and the environment,
(b) complies with federal and state requirements that are applicable or relevant and appropriate to the
remedial actions, (c) is cost effective, and (d) utilizes permanent solutions and aternative treatment (or
resource recovery) technologies to the maximum extent practicable.

viii



This amended remedy for the V-Tanks also satisfies the statutory preference for treatment as a
principal element of the amended remedy (i.e., reduces the toxicity, mobility, or volume of hazardous
substances, pollutants, or contaminants as a principal el ement through treatment).

Under the amended remedy, the waste currently in the V-Tanks will be removed; however,
pursuant to the original remedy, contaminants in the surrounding soil may remain at the V-Tanks site
after active remediation above levels that allow for unlimited use and unrestricted exposure. If so,
institutional controls consisting of signs, access controls, and land-use restrictions will be established and
maintained. In addition, a statutory review will be conducted within 5 years after initiation of remedial
action, and at least every 5 years thereafter through the standard CERCLA 5-year review process. The
reviews will be conducted to ensure that the amended remedy is protective of human health and the
environment. This provision does not preclude more frequent reviews by one or more of the Agencies.

RECORD OF DECISION DATA CERTIFICATION CHECKLIST
The following information about the V-Tanks is included in the Decision Summary section
(Part I1) of this ROD Amendment: (Note: Additional information can be found in the Administrative
Record for this OU.)
o Contaminants for treatment and their respective concentrations (Part |1, Section 2)
o Estimated costs (in net present value [NPV] using a 7% discount rate) (Part 11, Section 8)
o Key factor(s) that led to selecting the amended remedy (i.e., how the amended remedy provides the
best balance of tradeoffs with respect to the balancing and modifying criteria, highlighting criteria
key to the decision (Part 11, Section 7)
o How source materials constituting principal threats are addressed (Part |1, Section 9.5).

The following information about the V-Tanks is not included in this ROD Amendment becauseit is
unchanged from the origina 1999 ROD:

o Contaminants of concern (COCs) and their respective concentrations
o Baselinerisk represented by the COCs
o Cleanup levels established for the COCs and the basis for these levels

o Current and reasonably anticipated future land-use assumptions used in the baseline risk
assessment and 1999 ROD.
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Record of Decision Amendment for the V-Tanks
(TSF-09 and TSF-18) and Explanation of
Significant Differences for the PM-2A Tanks
(TSF-26) and TSF-06, Area 10, at Test Area North,
Operable Unit 1-10

PART Il - DECISION SUMMARY
1. INTRODUCTION AND STATEMENT OF PURPOSE

This Record of Decision (ROD) Amendment and Explanation of Significant Differences (ESD)

documents modifications to the original remedy for three sites in Operable Unit (OU) 1-10 at the Idaho
National Engineering and Environmental Laboratory (INEEL): the V-Tanks (TSF-09 and TSF-18), the
PM-2A Tanks (TSF-26), and the Reactor Vessel Buria Site (TSF-06, Area 10). The original remedy was
documented in the Final Record of Decision for Test Area North, Operable Unit 1-10 (DOE-ID 1999a
[DOE/ID-10682]) (the 1999 ROD).

Site Name and Location:

V-Tanks (TSF-09 and TSF-18), PM-2A Tanks (TSF-26),
and the Reactor Vessel Buria Site (TSF-06, Area 10)
Waste Area Group 1, Operable Unit 1-10,

Idaho National Engineering and Environmental
Laboratory (CERCLIS ID 4890008952),

|daho Falls, Idaho.

Identification of Lead and Support Agencies: The U.S. Department of Energy (DOE)
Idaho Operations Office (NE-ID) is the lead agency for the remedy decisions under Executive
Order 12580. The U.S. Environmental Protection Agency (EPA) approves the decisions and, along
with the Idaho Department of Environmental Quality (IDEQ), has participated in the selection of
the remedies described in this document. The IDEQ concurs with the amended remedies. The
DOE, EPA, and IDEQ are collectively referred to as “the Agencies’ in this document.

Statutory Requirements Met: In accordance with Section 117(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and

Section 300.435(c)(2)(ii) of the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP), and pursuant to the 1999 ROD, this ROD Amendment and Explanation of Significant
Differences has been prepared to document changes to the 1999 ROD. All public participation and
documentation procedures specified in NCP Sections 300.435(¢)(2)(ii) and 300.825(a)(2),
including, for the V-Tanks site, issuing arevised proposed plan (the New Proposed Plan for the
V-Tanks Contents (TSF-09 and TSF-18) at Test Area North, Operable Unit 1-10 [DOE-ID, EPA,
and IDEQ 2003 { Administrative Record No. 24783} { the 2003 Proposed Plan}]) that highlighted
the proposed changes, were conducted as required.

Date of Original ROD Signature: December 14, 1999.



Need for ROD Amendment: This ROD Amendment documents fundamental changes to certain
features of the V-Tanks original remedy selected in the 1999 ROD. (Information about the
significant changes at the other two sites discussed in this document are chiefly contained in
Section 11.) No facility is available to conduct the treatment of V-Tanks contents as specified in
the 1999 ROD. Therefore, the Agencies evaluated several technologiesto identify a new aternative
for remediation of the V-Tanks contents. From this evaluation, the Agencies have selected

chemical oxidation/reduction at the INEEL with stabilization for treatment of the V-Tanks
contents.

Need for Explanation of Significant Differences: The ESD portion of thisrecord
documents significant changes to certain features of the original remedies selected in the 1999
ROD for the PM-2A Tanks and for the Reactor Vessel Buria Site (TSF-06, Area 10). The ESD
portion of this document is contained in Section 11. The remainder of this document chiefly
concerns the fundamental changes to the V-Tanks.

Location of Administrative Record and Hours of Availability: The documents that form
the basis for the decisions made in this ROD Amendment and ESD are contained in the
Administrative Record for OU 1-10. This ROD Amendment and ESD will become part of the
Administrative Record pursuant to Section 300.825(a)(2) of the NCP. The Administrative Record
is part of the INEEL's Information Repositories, which are available to the public at the following
locations:

INEEL Technical Library

DOE Public Reading Room

1776 Science Center Drive

Idaho Falls, ID 83415

(208) 526-1185

Hours: 8 am. to 5 p.m. Monday through Friday, except as posted

Albertsons Library

Boise State University

1910 University Drive

Boise, ID 83725

(208) 385-1621

Hours: 7:30 am. to 12 midnight, Monday through Thursday; 7:30 am. to 8 p.m. Friday;
10 am. to 8 p.m. Saturday; 10 am. to midnight Sunday, except as posted

University of Idaho Library

University of Idaho Campus

434 2nd Street

Moscow, ID 83843

(208) 885-6344

Hours: 8 a.m. to midnight, except as posted

and on the Internet (at http://ar.inel.gov). In addition, documents that are included in the
Administrative Record are listed in Appendix B, Administrative Record Index.




OPERABLE UNIT 1-10 HISTORY AND V-TANKS
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ORIGINAL REMEDY

2.1 V-Tanks History

Thetwo V-Tanks sites (TSF-09 and
TSF-18) have similar attributes and
are located in the same area (see
Figure 2-1). Because of the
similarities between the two sites and
because they were part of the same
waste system (the Intermediate Level
Waste System), they were evaluated
together. The V-Tanks site TSF-09
includes three 10,000-gal (37,850-L)
underground storage tanks (USTS)
(Tanks V-1, V-2, and V-3), the
contents of the tanks, associated
piping, and the surrounding
contaminated soil. The tops of the
tanks are approximately 3 m (10 ft)
below ground surface (bgs). The
V-Tanks site TSF-18 includes a
400-gal (1,514-L) UST (Tank V-9),
the tank contents, associated piping
(including an in-line sand filter), and
the surrounding soil. Thetank is

WROC Waste Reduction
Operations Complex

WRRTF Water Reactor
Research Test Facility

approximately 2 m (7 ft) bgs. As
shown in Table 2-1, the combined
volume of waste in the tanksis
approximately 12,000 gal, including
2,000 gal of dudge and 10,000 gal of

6 12 Miles

4 0 5 10 15 20Kilometers
To Atomic Ci!y e e e e

liquid.
Figure 2-1. Location of Test Area North at the Idaho National
Environmental and Engineering Laboratory.
Table 2-1. V-Tanks capacity and volume of contents (in gallons).
Volume
Tank Capacity Liquid Sludge Total
V-1 10,000 1,160 520 1,680
V-2 10,000 1,140 460 1,600
V-3 10,000 7,660 650 8,310
V-9 400 70 250 320
Total 30,400 10,030 1,880 11,910

Source: 2003 Technology Evauation Report (DOE-ID 2003b) (data rounded).
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All four tanks were installed in the early 1950s and were used for about 30 yearsin a system that
collected and treated radioactive liquid waste from Test Area North (TAN) operations, beginning with the
Aircraft Nuclear Propulsion Program in the 1950s and early 1960s. Waste was piped from the adjacent
research facilitiesinto Tank V-9, where some of the solids were removed. The remaining waste was then
routed into one or more of the larger tanks (V-1, V-2, and V-3). Thetanks' contents are an aqueous
sludge contaminated with radionuclides, inorganic contaminants (including metals), and organic
compounds, including polychlorinated biphenyls (PCBs). Nearly all of the contaminantsin the V-Tanks
are associated with the solid phase of the sludge.

During some pumping operations to remove excess liquid from the V-Tanks, there were releases to
the ground. However, because most of the contamination was retained in the solid phase, which was still
in the tanks, the spilled liquid contained very low concentrations of contaminants. The 1999 ROD
identified Cs-137 as the only contaminant of concern in the soil above future residential risk-based levels.

Table 2-2 lists the primary contaminants in the V-Tanks that affect the selection of an effective
remedy. That table presents information on the overall average concentration of the V-Tanks system as
well as the minimum and maximum concentration of the contents of any one of the four tanks. These
values were used in evaluating the effectiveness and operability of various treatment alternatives. The
reader is urged to use caution in comparing these data to other sources of information on the V-Tanks or
in comparing these valuesto regulatory levels. The EPA regulations and guidance require different
statistical treatment of analytical data based on whether they are being used for risk assessment, waste
characterization, acceptability of treatment options, or compliance with disposal facility acceptance
criteria. Risk assessments require 95% upper confidence limit (UCL) values. Waste characterization
requires 90% UCL values on the amount of material that will leach from the waste in a given timeframe.
To determine whether waste is acceptable, treatment facilities usually look at average concentrations
aong with maximum and minimum values. Compliance with disposal facility waste acceptance criteria
(WAC) isusually based on 90% UCL on total concentrations. It is generally inappropriate to compare
data supplied for one purpose with dataintended for another use. The datain Table 2-2 were compiled to
alow the Agenciesto select an effective treatment process. Information supporting the risk assessment
and waste characterization activitiesisin the Administrative Record (on the Internet at http://ar.inel.gov).

Treatment of the V-Tanks contents by the selected remedy will significantly reduce the
concentrations of the contaminants identified in Table 2-2. Chemical oxidation/reduction is expected to
produce a significant reduction in the concentration of organic compounds. The addition of appropriate
stabilization agents to the chemically oxidized/reduced waste is required to bind hazardous metals and
radionuclides and reduce the leachability and mobility of those materials. The final waste form after
oxidation/reduction and stabilization will require further analysis to ensure compliance with disposa
facility acceptance criteria.

Currently, the V-Tanks (TSF-09 and TSF-18) are administratively controlled. The areais fenced
and posted with signs that identify it asa CERCLA site. No activities can be performed at the V-Tanks
without notification of the appropriate INEEL CERCLA program. Entry into the arearequires
radiological control precautions. The purpose of these controls isto keep worker exposures as low as
reasonably achievable (ALARA) and to prevent the spread of contaminated soil. The controls reduce
current and future occupational exposure at the V-Tanks to acceptable levels.



Table 2-2. V-Tanks contents contaminants for treastment.?

Concentration®

Lowest Highest Average
I nor ganic Contaminants (mg/kg)
Antimony 0.363 115 0.902
Arsenic 0.146¢ 3.05°¢ 0.359°¢
Barium 2.11°¢ 299 12.4°¢
Beryllium 0.258°¢ 20.2 1.11°¢
Cadmium 0.864°¢ 21.8° 2.34°¢
Chlorides 74.2 397 106
Chromium 25.8 1,880 297
Lead 12.1°¢ 454 36.1°¢
Mercury 19.2° 1,670 79.2°
Nickel 4.24°¢ 319 16.4°
Silver 1.18°¢ 522 18.4°¢
Volatile Organic Compounds (VOCs) (mg/kg)
Tetrachloroethylene (PCE) 36.3 438 118
1, 1, 1-Trichloroethane (TCA) 0.049 1,770 52.2
Trichloroethylene (TCE) 0.234 14,500 426
Semivolatile Organic Compounds (SVOCs) (mg/kg)
Bis-2-ethylhexyl phthalate (BEHP) 338.0 919 454
Aroclor-1260 (a PCB) 9.99 95.9 17.9
Radionuclides (nCi/qg)
Cesium-137 528 4,480 988
Strontium-90 1,510 5,180 1,840
Transuranics’ 2.03 26.4 4.27

a. The V-Tanks also contain minor concentrations of other el ements and compounds that are not included in
this list because they do not exceed treatment levels or affect the treatment process. However, the amended
remedy is designed to treat al of the tanks contents, including these minor constituents.

b. A weighted average based on the mass of the entire V-Tanks contents (all four tanks combined). The
“lowest” concentration is the lowest average concentration measured in any single tank for the given
contaminant. The “highest” is the highest average concentration measured in any single tank for the given
contaminant.

c¢. Some of the inorganic concentration values reported in the TER were incorrectly calculated by the private
laboratory that analyzed the waste. Those values have been corrected and the corrected values included in this
table. These changes would not have significantly affected the technology evaluation and selection process.

d. The transuranics include plutonium, americium, curium, and neptunium.

Source: 2003 Technology Evaluation Report (DOE-1D 2003b), with corrections for inorganic contaminants
from EDF-3868, “V-Tank Analytical Data: Calculated Averages and Upper Confidence Limits.”
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A remedy for the V-Tanks was sdlected in the 1999 ROD for OU 1-10. The original remedy is
described in the next section. The Agencies documented changesin the remedies for several OU 1-10
sites, including the V-Tanks, in the Explanation of Sgnificant Differences for the Record of Decision for
the Test Area North Operable Unit 1-10 (DOE-ID 2003a[DOE/ID-11050]) (the 2003 ESD). For the
V-Tanks site, the 2003 ESD addressed further characterization of the surrounding contaminated soil and
further definition of the corresponding area of contamination (AOC). The ESD a so addressed a change to
the applicable or relevant and appropriate requirements (ARARS) for PCB remediation waste.

2.2 V-Tanks Original Remedy and Need to Re-Evaluate
Other Technology Alternatives

The V-Tanks original remedy selected in the 1999 ROD was Alternative 2, Soil and Tank
Removal, Ex Situ Treatment of Tank Contents, and Disposal. Under the original remedy, the tank
contents would be removed, placed into containers, and transported to an approved treatment facility off
the INEEL. Thermal treatment at the facility would reduce toxicity, mobility, and volume of the
contaminants. The treatment residue would either be returned to the INEEL for disposal at the INEEL
CERCLA Disposa Facility (ICDF) or disposed of at the Waste Isolation Pilot Plant (WIPP) near
Carlsbad, New Mexico, or other approved facility.

The empty tanks and associated piping would be decontaminated, removed, and disposed of at the
ICDF or other approved facility. The contaminated soil would be excavated and disposed of at the ICDF
or other approved facility. Institutional controls such as signs, access control, and land-use restrictions
would be established and maintained as necessary. The estimated capital and maintenance cost for
implementing the selected remedy for the V-Tanks in the 1999 ROD was $8,893,348 in net present
value (NPV).

To implement the selected remedy, aremedial design/remedial action work plan, the
Comprehensive Remedial Design/Remedial Action Work Plan for the Test Area North, Waste Area
Group 1, Operable Unit 1-10, Group 2 Stes (DOE-ID 2002b [DOE/ID 10875]) (the 2002 RD/RAWP),
was issued. Pursuant to the 1999 ROD, the 2002 RD/RAWP called for treating each phase, liquid and
sludge, separately. The remedy design included removing and shipping the tank contents to the Allied
Technology Group (ATG), an out-of-state commercial treatment (vitrification) facility.

However, the ATG facility stopped offering the thermal treatment called for in the 1999 ROD. In
addition, other difficulties with carrying out the remedy selected in the 1999 ROD were revealed during
the remedial design process. The remedial design for the V-Tanks cleanup indicated that shipping and
treating the tank contents involved more complexities and cost than had been anticipated. To reduce the
volume of contaminated material shipped out of state and thereby lower the costs of shipping and
treatment off the INEEL, the liquid would need to be separated from the sludge (with the liquid treated
on the INEEL and only the sludge shipped off the INEEL). This added more steps to the remedial action.
The treatment facility’ s permit limited the amount of radionuclide-containing waste it could have in
inventory at any given time. This meant that the INEEL would have to ship the waste in multiple, timed
shipmentsinstead of al at once, adding delays to the project schedule. While waiting for shipment, the
sludge would have to be stored at the INEEL. This added more steps to the process, and would aso
require specia containers for storage that have to be expensively disposed of after use. Also, the high
levels of radionuclides would require special casks for shipping.

Even if an approved treatment facility had been available, these complications would have
increased the total cost of the project by over $21 million, making it approximately $32.2 million instead
of the origina $11.2 million (in Fiscal Year [FY] 1999 dollars; $8.9 million in 1999 net present value



[NPV]). This change in cost not only eliminated the cost advantage that had favored selection of this
remedy, but also contributed to the Agencies decision to look for a different remedy. Consequently, a
decision was made to re-evaluate other viable technology alternatives.

2.3 V-Tanks Technology Evaluation Process

Thetechnology evaluation focused on currently viable technologies. Initial screening of
technologies is described in the Technol ogy Eval uation Scope of Work for the V-Tanks (DOE-ID 2002a).
The characterization assumptions that were used for the technology evaluation and comparative anaysis
arelisted in Table 2-3. Table 2-4 lists the treatment assumptions.

In order to be thorough, technologies previously considered in the Comprehensive Remedial
Investigation/Feasibility Study (RI/FS) (DOE-ID 1997) were also reviewed and screened. For each
potential alternative, preconceptual designs were developed. The designs included process flow diagrams
and associated mass balances in sufficient detail to allow development of an approximate schedule and a
preconceptual cost estimate (+50%, -30%). The cost estimates consider all pertinent costs (those
associated with RD/RAWP issuance, waste disposal, historical costs, transportation, etc.) to ensure a
comprehensive life-cycle estimate.

Mass balances for the primary and secondary waste streams were developed to ensure compliance
with requirements of the appropriate treatment, storage, and disposal facilities. Sufficient information was
devel oped to evaluate the various technology alternatives relative to the CERCLA criteria

A decision support model was used to facilitate objective selection of the preferred alternative.
That model was modified from one developed at the INEEL in 2000 for modeling, structuring, scoring,
and evaluating remedial alternativesfor CERCLA sites (INEEL 2000a). The model uses cost data,
implementation data, and performance data to compare remedia alternatives. The method can easily
incorporate analysis of key site characterization and performance uncertainties. The agencies participated
in the application of the model to the V-Tanks contents treatment alternatives, assigning relative weights
to each factor used in the analysis.

Table 2-3. Characterization assumptions for the V-Tanks contents.

The characterization assumptions for the V-Tanks contents include the following:

. Waste in the V-Tanks has undergone previous RCRA characterization. The V-Tanks contents are
characterized as RCRA code FO01, due to the spent hal ogenated solvent (trichloroethylene [TCE]) used in
degreasing during TAN operations.

. The V-Tanks waste is characteristically hazardous, which invokes the full list of underlying hazardous
congtituents. Therefore, for example, polychlorinated biphenyls (PCBs) require treatment to the 10-ppm land
disposal restriction (LDR) limit, and bis(2-ethylhexyl)phthal ate (BEHP) requires treatment to the 28-ppm
LDR limit for disposal of the primary waste form at the INEEL CERCLA Disposal Facility (ICDF).

. All secondary waste from each treatment alternative will be characterized as FOO1 listed due to the
“derived-from” rule.

. Primary and secondary waste (FOO1 listed) that meets LDRs will be considered for disposal at the ICDF.

. Secondary waste (FO01 listed) that does not meet LDRs and that cannot be practically treated on the INEEL,
in accordance with the treatment alternative mass balances, will be sent off the INEEL for treatment and/or
disposal.

o (Source: 2003 Technology Evaluation Report [DOE-ID 2003b].)

2-5




Table 2-4. Treatment assumptions for the V-Tanks contents.

The treatment assumptions for the V-Tanks contents
include the following:

For comparative analysis purposes, al proposed
remediation technologies will be initiated after
6,000 gal of liquid supernatant have been removed
from Tank V-3.

The ICDF will open in July 2003 and will be
available to receive V-Tank waste in 2005, when
the remedial action is projected to take place.

The Agencies will approve the applicable or
relevant and appropriate requirements (ARARS)
associated with Resource Conservation and
Recovery Act (RCRA) alternative treatment
standards and Toxic Substances Control Act
(TSCA) risk-based petitions.

Design and treatment operations will be performed
to meet “clean closure” requirements.

The Allied Technology Group (ATG) will remain a
nonviable alternative for treatment of the V-Tanks
waste. No other treatment off the INEEL will be
available before 2005.

Delisting of the V-Tanks contents as hazardous
waste will not be pursued.

The Nevada Test Site (NTS) or Hanford
Reservation will be accepting out-of-state mixed
waste for treatment/disposal by 2007.

The Waste Isolation Pilot Plant (WIPP) will be
accepting remote-handled waste by 2007.

Soil additions for various treatment alternatives
(e.g., vitrification and thermal desorption) are
acceptabl e to ensure proper process operations.

Thermal desorption is approved by the EPA asa
type of retort.

Macro-encapsulation can be performed on those
off-gas units that are not granular in form (such as
high-efficiency particulate air [HEPA] filters),
provided other waste acceptance criteria (WAC) are
met (e.g., less than 500 ppm total organic carbon for
the ICDF).

Macro-encapsulation cannot be performed on
those off-gas units that are granular in form (such
as granular-activated carbon [GAC] and
sulfur-impregnated granular-activated carbon
[SGAC] filters). As aresult, those off-gas units can
be disposed of at the ICDF only if they meet land
disposal restrictions (LDRS).

Organic destruction efficiencies demonstrated
during treatability studies will be achieved during
actual chemical oxidation/reduction of V-Tank
waste.

V-Tank waste is considered a single waste stream
for the purposes of establishing necessary treatment
requirements.

Building TAN-616 will be removed down to its
foundation by the time remediation isinitiated.

Buildings other than TAN-616 surrounding TSF-09
and TSF-18 will not be affected by the remedial
action and removal of TAN-616.

The contents of all four V-Tanks can be durried
and removed without additional liquid.

Equipment for transferring the slurried V-Tank
sludge and liquid phases will require temporary
shielding and secondary containment. Equipment
used for decanting V-Tank liquid, before slurrying,
only requires secondary contai nment.

Maximum achievable control technology (MACT)
emission standards only apply to the off-gas
treatment system used for the vitrification and
thermal desorption alternatives on the INEEL.

Contamination control during excavation of
contaminated soil can be managed by maintaining
dlightly damp soil conditions, placing wind
restrictions on operations, using temporary tarps,
etc., as opposed to large temporary containment
structures.

All equipment coming in contact with the waste or
its residual s during processing might have to be
disposed of at the ICDF as debris. However, an
effort will be made to recover or reuse as much of
this equipment as possible before disposing of it as
debris waste.

(Source: 2003 Technology Evaluation Report
[DOE-ID 2003b].)
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2.4 Summary of Retained Technologies for the V-Tanks

Thefollowing list summarizes those primary and secondary treatment technologies that were
retained through the screening process and incorporated into the 2003 Technology Evaluation Report
(TER) (DOE-ID 2003b). Primary technologies represent the primary treatment process that would be
applied to the tank contents. The primary technol ogies considered were vitrification, thermal desorption,
and chemical oxidation/reduction followed by stabilization. Secondary technologies are those that would
be used in conjunction with the primary technology to treat secondary waste streams, such as carbon
adsorption and off-gas filtration.

Specific alternatives associated with each technology, for which formal, detailed evaluations were
conducted, are summarized below:

o In situ vitrification with disposal of the primary and the mgjority of the secondary waste streams at
the ICDF

o Ex situ vitrification at the V-Tanks site with disposal of the primary and most of the secondary
waste streams at the ICDF

o Thermal desorption at the V-Tanks site with disposal of residue at the ICDF and treatment and
disposal of the secondary waste streams off the INEEL

o Thermal desorption at the V-Tanks site with disposal of residue at the ICDF and treatment and
disposa of the secondary waste streams on the INEEL

o Thermal desorption at the V-Tanks site with disposal of stabilized residue off the INEEL and
treatment and disposal of the secondary waste streams off the INEEL

o In situ chemical oxidation/reduction followed by stabilization with disposal of the primary and the
majority of the secondary waste streams at the ICDF

o Ex situ chemical oxidation/reduction at the INEEL followed by stabilization with disposal of the
primary and the majority of the secondary waste streams at the ICDF.

2.5 Key Documents for V-Tanks Activities

The goals and results of activities relating to OU 1-10 that have been completed to date are
reported in the key documentsin Table 2-5. For the reader’ s convenience, the document number
(e.g., DOE/ID-10682) is listed. Either thetitle or the document number can be used to locate the
document in the Administrative Record. The Administrative Record is available online at
http://www.inel.gov/publicdocuments/ or at http://ar.inel.gov, or at the Information Repositories listed in
Section 1. In addition, documents that are included in the Administrative Record are listed in Appendix B,
Administrative Record Index.




Table 2-5. Key documents related to V-Tanks activities.

Document/
Referred to as Date Title AR No.
1997 RI/FS Nov 97 Comprehensive Remedial Investigation/Feasibility Sudy for ~ DOE/ID-10557
the Test Area North Operable Unit 1-10 at the Idaho
National Engineering and Environmental Laboratory
November 1998  Nov 98 Proposed Plan for Waste Area Group 1 Test Area North, AR No. 10553
Proposed Plan Idaho National Engineering and Environmental Laboratory
1999 ROD Oct 99 Final Record of Decision for Test Area North, Operable DOE/ID-10682
Unit 1-10
2000 RD/RA Feb 00 Test Area North Waste Area Group 1 Operable Unit 1-10 DOE/ID-10723
SOoOwW Remedial Design/Remedial Action Scope of Work (SOW)
2002 RD/RAWP  March 02 Comprehensive Remedial Design/Remedial Action Work DOE/ID-10875
Plan for the Test Area North, Waste Area Group 1, Operable
Unit 1-10, Group 2 Sites
2002 Jul 02 Technology Evaluation Scope of Work for the V-Tanks, DOE/ID-10999
Technology TSF-09/18, at Waste Area Group 1, Operable Unit 1-10
Evaluation SOW
2002 Fact Sheet  Aug 02 “New Alternatives Considered for V-Tanks at Waste Area AR No. 24774
Group 1,” Update Fact Sheet
2003 TER Apr 03 Technology Evaluation Report for the V-Tanks, TSF-09/18, DOE/ID-11038
at Waste Area Group 1, Operable Unit 1-10
2003 ESD Apr 03 Explanation of Sgnificant Differences for the Record of DOE/ID-11050
Decision for the Test Area North Operable Unit 1-10
2003 Proposed Apr 03 New Proposed Plan for the VV-Tanks Contents (TSF-09 and AR No. 24783
Plan TSF-18) at Test Area North, Operable Unit 1-10
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3. COMMUNITY PARTICIPATION

Public participation was an important element in the decision-making process for the V-Tanks
contents remedial action. Public participation also resulted in the significant change to the HTRE Reactor
Vessel Burid Site that is chiefly documented in Section 11. In accordance with CERCLA
Section 113(k)(2)(B)(i—v) and Section 117, the Agencies provided various opportunities for the public to
learn about the activities leading to this V-Tanks ROD Amendment and to provide their opinions and
comments for the Agencies consideration in making the final decision. Between August 2002 and
May 2003, a series of publications and face-to-face (or telephone) meetings offered information and
comment opportunities to the public, including stakeholder groups. These opportunities included the
2002 Fact Sheet, the 2003 ESD, the 2003 Proposed Plan, briefings and presentations to interested groups,
and public meetings, asfollows:

Reportsin EM Progressin 1999, 2000, 2001, 2002, and 2003 provided updates to the
approximately 600 individuals on the INEEL Community Relations mailing list during the course of the
project.

In August 2002, an Update Fact Sheet, “New Alternatives Considered for V-Tanks at Waste Area
Group 1" (INEEL 2002), was distributed to individuals on the mailing list. The fact sheet described the
V-Tanks technology evaluation and announced the time frame for future public meetings. It also included
information on the availability of technical briefings to those interested in the V-Tanks Remedial Action.

In April 2003, the New Proposed Plan for the V-Tanks Contents (TS--09 and TS--18) at Test Area
North, Operable Unit 1-10 was published (DOE-ID, EPA, and IDEQ 2003). About 600 copies were
mailed out to recipients on the INEEL Community Relations mailing list during the week of April 7,
2003. The public comment period for the 2003 Proposed Plan began April 15 and ended May 14.

During the week of April 7, 2003, the INEEL Community Relations representative for TAN
telephoned individuals in various |daho communities who were known to have an interest in INEEL
environmental restoration activities. The calls were made to inform them and their organizationsin
advance about the Proposed Plan, to provide the schedule for the public meeting, and to find out whether
they wanted atechnical briefing.

Also during the week of April 7, 2003, the DOE Idaho Operations Office (then referred to as
DOE-ID [see footnote a]) issued a news rel ease to more than 100 media contacts. The news release
announced the 30-day public comment period for the Proposed Plan. This information was published in
community calendar sections of newspapers and aired in public service announcements on radio stations.
The news release d so included information that reference documents for the Proposed Plan were
available in the Administrative Record section of the INEEL Information Repositories located in the
INEEL Technicd Library in Idaho Falls and Albertsons Library on the campus of Boise State University.
During the following week, display advertisements announcing the availability of the Proposed Plan and
the locations of public meetings were published in the Post Register (Idaho Falls), the Arco Advertiser
(Arco), The Sho-Ban News (Fort Hall), The Idaho Sate Journal (Pocatello), The Times-News
(Twin Fals), the Idaho Statesman (Boise), and the Moscow-Pullman Daily News (Moscow). A follow-up
advertisement ran in newspapers approximately four days before the public meeting in Idaho Falls.

Post cards were mailed to approximately 5,400 individuals and organizations on the INEEL mailing list
informing them of the availability of the Proposed Plan, the duration of the comment period, and the time
and location of upcoming public meeting. An electronic note with thisinformation was sent to all INEEL
employess.



Technical briefings were provided to five groups:

o On April 11, 2003, atechnical briefing was held for Coalition 21, an Idaho-based advocacy group
for “support of nuclear technology” and INEEL’ s nuclear mission. Coalition 21 had also received a
previous briefing in September 2002.

o On April 15, 2003, atechnical briefing was held for Snake River Alliance (SRA), an Idaho
environmental group whose mission includes seeking “the end of nuclear weapons production
activities and solutions to nuclear waste and contamination,” particularly INEEL activities that may
pose risk to the Snake River Plain Aquifer. The SRA had also received a previous briefing in
October 2002.

. On April 16, 2003, atechnical briefing was held at Fort Hall, Idaho, for members of the
Shoshone-Bannock Tribes. (The Shoshone-Bannock Tribes' representative to the Citizens
Advisory Board also attended the following public meeting on April 30.)

o On April 17, 2003, a briefing was held by conference call for Keep Y ellowstone Nuclear Free
(KYNF), an environmental organization based in Jackson, Wyoming. The KYNF had also received
aprevious briefing in October 2002. The KYNF' s mission is “to stop the creation of hazardous and
radioactive air contamination, and any further proposals for nuclear waste incineration, by the
INEEL.”

o Several briefings, including a conference call on April 30, were provided by the DOE Idaho
Operations Office (then DOE-ID [see footnote a]) for the INEEL Citizen’s Advisory Board and its
Environmental Restoration Subcommittee. The advisory board isa group of 15 individuals,
selected to represent Program the citizens of 1daho, who make recommendations to the Agencies
regarding environmental restoration activities at the INEEL. The advisory board submitted a
recommendation on the V-Tanks remediation activities in January 2003.

A public meeting was held in Idaho Falls on April 30, 2003. The public meeting began at 7 p.m.
The newspaper advertisements had invited the public a so to attend the “ availability session” scheduled
from 6 to 7 p.m. Availability sessions are opportunities for informal discussion of the technology
evaluation and proposed aternatives with Agency and project representatives before the formal public
meeting began. At the meeting, a court reporter recorded discussions and public comments from which
written transcripts were later prepared and placed into the Administrative Record for OU 1-10.

Those who attended the meeting were invited to have their comments recorded by the court
reporter during the formal comment portion of the meeting, or submit themin writing, or both. A
postage-paid, preaddressed form for comments was provided as part of the Proposed Plan. Copies of the
form also were provided at the public meeting.

Approximately 10 members of the public or representatives of stakeholder groups (individuals not
associated with the OU 1-10 project) attended the Idaho Falls public meeting or the availability session or
both.

During the comment period, seven separate sets of formal comments were received—six submitted
in writing and one delivered as aformal comment at the public meeting. Part |11 of this ROD Amendment,
the Responsiveness Summary, consists of a summary of the concerns expressed in the comments
received, and the Agencies responses to them. Transcripts of the formal comments delivered at the public
meetings and scanned versions of comments received in writing are provided in Appendix A to this ROD
Amendment and ESD. The comments are in the Administrative Record for OU 1-10.



All comments received on the 2003 Proposed Plan were considered during the remedy selection
process documented in this ROD Amendment and ESD. Community acceptance, as one of the EPA’s
nine criteriaused in final evaluation of remedia aternatives, is documented in Section 7.1 of this ROD
Amendment. Public comments also supported the addition of institutional controls for the Reactor V essel
Burial Site (TSF-06, Area 10). These changes are documented in Sections 10 and 11 of this ROD
Amendment and ESD.
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4. BASIS FOR THE AMENDMENT TO THE V-TANKS

Pursuant to the 1999 ROD, the original remedy for the V-Tanks included removing the V-Tanks
contents and shipping them to an out-of-state commercial treatment (vitrification) facility. In early 2002,
however, the only available treatment facility, ATG, stopped accepting waste for thermal treatment. No
other approved facility is currently available for treating these wastes in accordance with the remedy
selected in the 1999 ROD. While other facilities may become available in the future, it is not known
whether or when any of these facilities could treat the V-Tanks contents.

Other difficulties with carrying out the remedy selected in the 1999 ROD were reveaed during the
original remedial design process. The remedial design for the V-Tanks cleanup indicated that shipping
and treating the tank contents involved more complexities and cost than had been anticipated. To reduce
the volume of contaminated material shipped out of state and thereby lower the costs of shipping and
treatment off the INEEL, the liquid would need to be separated from the sludge (with the liquid treated
on the INEEL and only the sludge shipped off the INEEL ). This added more steps to the remedial action.
The treatment facility’ s permit limited the amount of radionuclide-containing waste it could have in
inventory at any given time. This meant that the INEEL would have to ship the waste in multiple, timed
shipmentsinstead of al at once, adding delays to the project schedule. While waiting for shipment, the
sludge would have to be stored at the INEEL. This added more steps to the process, and would aso
require special containers for storage that would have to be expensively disposed of after use. Also, the
high levels of radionuclides would require specia casks for shipping. Even if an approved treatment
facility had been avail able, these complications would have increased the total cost of the project by over
$21 million, making it approximately $32.2 million instead of the original $11.2 million (in Fiscal
Year [FY] 1999 dollars; $8.9 million in 1999 NPV). This change in cost not only eliminated the cost
advantage that had favored the selection of this remedy, but aso contributed to the Agencies' decision to
look for a different remedy.

Based on these facts, the Agencies decided to reeval uate technol ogies previously considered and
develop additional alternatives so that a new remedy for the V-Tanks contents could be selected. In
particular, the new set of aternatives focused on identifying multiple, currently available, cost-effective,
safe, and feasible treatment, storage, and disposal options. The reevaluation and decision processis
summarized in the 2003 TER (DOE-ID 2003b).






5. REMEDIAL ACTION OBJECTIVES

For the V-Tanks, remedial action objectives (RAOs) were defined in the 1999 ROD for two
categories of concern: soil pathways and the tank contents. (Note: No changes are being made to the
RAOs for the PM-2A Tanks or the HTRE Reactor Vessel Buria Site.)

5.1 V-Tanks Remedial Action Objectives Defined in the
1999 Record of Decision

The RAOs described in the 1999 ROD are based on the results of the human health risk assessment
and are specific to the contaminants of concern (COCs) and exposure pathways developed for OU 1-10.
The 1999 ROD describes the exposure pathways for al OU 1-10 sites:

o “The current and future occupational scenarios include soil ingestion, inhalation of fugitive dust,
and inhalation of volatiles routes of exposure for soilsfrom 0 to 6 in. in depth.”

o “The current and future occupational scenarios include the external radiation exposure pathway for
soilsfrom O to 4 ft in depth.”

o “The future residential scenario beginsin 100 years. It includes all soil pathway and air pathway
exposure routes for soils from 0 to 10 ft in depth.”

o “The future residential scenario also includes all groundwater pathway exposure routes, where al
sample results are included, regardliess of depth.”

The following RAO for the soil pathway was identified in the ROD as specific to the V-Tanks site:

o “Reduce risk from external radiation exposure from Cs-137 to atotal excess cancer risk of less
than 1 in 10,000 for the hypothetical resident 100 yearsin the future and the current and future
worker.”

The 1999 ROD assigned the following additional RAO as specific to the V-Tanks site:
. “Prevent release to the environment of the V-Tank contents.”

To meet the soil RAOSs, Final Remediation Goals (FRGs) were established in Table 6-1 of the 1999
ROD. The objective of the FRGs is to ensure risk-based protection of human health and the environment
by providing unrestricted land use in 100 years. Table 6-1 of the 1999 ROD indicates that Cs-137 was the
only COC identified for the soils surrounding the V-Tanks that would pose an unacceptable risk after
2099. The table notes that no risk assessment was performed on the tank contents because the tanks were
not incorporated into the site until the Feasibility Study phase. Hence, the only identified COC, Cs-137, is
based on the soil data that was available at that time. The 1999 ROD established the FRG as 23.3 pCi/g
for Cs-137.

5.2 Refinement of V-Tanks Remedial Action Objectives

In accordance with the 2003 ESD, additiona soil characterization around and beneath the level of
the bottom of the V-Tanks was conducted in the 2003 field season. This soil sampling primarily focused
on areas beyond and below previous sampling efforts to identify the extent of contamination. The COCs



being tested for in the soil sampling were based on the contaminants identified in the tanks. Results of the
sampling will not be final until early 2004.

If new COCs are identified in the soils surrounding the V-Tanks, a new FRG will be determined
for each COC, based on the same assumptions and methodology used in the OU 1-10 RI/FS. The FRGs
will be calculated such that the cumulative risk from all of the soil COCswill not exceed a carcinogenic
risk of 1in 10,000 and a cumulative hazard index of 1 for the exposure pathways described in the
1999 ROD. The new FRGs, if any, will be presented and justified in the new RD/RAWP for the V-Tanks,
to be prepared following this ROD Amendment.

Because it is not known whether additional COCs will be identified in the soil during the upcoming
characterization, the RAOs for the V-Tanks have been changed to the following:

o Reducerisk from all pathways and all COCs to atotal excess cancer risk of less than
1in 10,000 and atotal hazard index of lessthan 1 for the hypothetical resident 100 yearsin the
future and for the current and future worker

. Prevent release to the environment of the V-Tank contents.

5.3 Responsiveness to Risk of V-Tanks Remedial Action Objectives

The RAOs will prevent current and future exposure to COCs that could result in a carcinogenic risk
in excess of 1in 10,000, and a cumulative hazard index in excess of 1.

The RAOs will be accomplished through a combination of remedial action and institutional
controls. Ingtitutional controls at the V-Tanks site will be necessary to control accessto the site for at least
100 years. As specified in the 1999 ROD, if soils containing concentrations of COCs greater than the
FRGsremain in place, institutional controls may be necessary after 100 yearsto prevent future contact
with those soils.



6. DESCRIPTION OF THE V-TANKS ORIGINAL REMEDY
AND THE NEW ALTERNATIVES

This section summarizes the original remedy and the new alternatives and describes the common
elements and the distinguishing features. The evaluation of new alternatives included reconsideration of
the No Action and Limited Action (ingtitutional controls) alternatives. Both were rejected because they
would leave contaminants in tanks not designed for indefinite storage. However, institutional controls,
which are apart of Limited Action, were retained as a component of the cleanup action. More complete
details of the original remedy can be found in the 1999 ROD (DOE-ID 1999a). More complete details
about the new alternatives can be found in the 2003 TER (DOE-ID 2003b).

6.1 V-Tanks Original Remedy
The original remedy selected in the 1999 ROD was Alternative 2, Soil and Tank Removal, Ex Situ
Treatment of Tank Contents, and Disposal. The major components of the selected remedy were
asfollows:
o Excavating contaminated soil
o Disposing the contaminated soil at an approved soil repository
o Sampling tank contents

o Removing tank contents and placing the contentsinto U.S. Department of Transportation (DOT)
approved containers

o Transporting the tank contents and other investigation-derived waste (IDW) to atreatment facility
off the INEEL

o Treating tank contents and IDW at an approved Resource Conservation and Recovery Act (RCRA)
and Toxic Substances Control Act (TSCA) mixed waste treatment facility

o Disposing of treated tank contents and IDW at the ICDF, other approved facility, or WIPP

o Decontaminating the tanks and removing the tanks for disposal

o Post-remediation soil sampling at the bottom of the excavation to verify FRGs are met and to
analyze for additional contaminants in the V-Tanks contents waste, in order to perform arisk

analysisin support of aninstitutional control determination at this site

o Filling the excavated area with clean soil (soil that meets remedia action goals), then contouring
and grading to surrounding soil

o Establishing and maintaining institutional controls consisting of signs, access control, and land-use
restrictions, depending on the results of post-remediation sampling.

The estimated capital and maintenance cost for implementing the sel ected remedy for the V-Tanks
in the 1999 ROD was $8,893,348 NPV.



6.2 Technology 1—Vitrification

Vitrification uses el ectricity to heat waste to temperatures high enough to melt the waste into a
glass-like material as hard as basalt or obsidian. Through vitrification, many contaminants, including
radionuclides and most metals, are bound up into the glass and permanently immobilized. Volatile and
semivolatile contaminants are either destroyed by the heat or driven off as gas that is then captured and
treated. To the extent possible, the contaminated piping and soil associated with the V-Tanks would be
incorporated into the melt. Vitrification of the V-Tanks would include construction of an off-gas system
to capture and treat volatilized contaminants. After vitrification, the glass would be disposed of at the
ICDF. Contaminated soil, tanks, and piping not incorporated in the vitrified waste would be removed and
disposed of at the ICDF, as described under the original remedy. Two variations of vitrification were
considered, differing in whether the vitrification takes place in situ or ex situ.

6.2.1  Alternative 1(a)—In Situ Vitrification

For Alternative 1(a)—In Stu Vitrification, an in situ vitrification system would be deployed,
complete with the associated off-gas cleanup system. In this process, graphite e ectrodes would be
inserted into the soil around the tank to melt the waste in place. Sufficient current would then be passed
initially through a conductive starter path between electrodes, then through the melting soil and,
ultimately, through a molten mass incorporating soil, the tank, and the waste contents to form arelatively
homogeneous vitrified mass. The type of melt conducted is referred to as a planar melt, in which the melt
takes place at the level of the V-Tanks (10 to 20 ft below grade), eventually incorporating the tank and
waste, but allowing vaporsto emerge to the surface. Before beginning the melting process, soil (and
possibly other absorbent fill material) would be added to the tanks. Existing tank lines and portals would
be enlarged, as necessary, to direct and capture most of the off-gases above the ground, thereby
precluding subsurface pressure buildup. A large hood would be placed over the areato capture the
off-gases, which would be treated through various wet (or dry) scrubber systems, filters, and athermal
oxidizer/reducer before being discharged. Granular-activated carbon (GAC) and sulfur-impregnated
granular activated carbon (SGAC) filters would be used to remove organics and mercury, respectively,
from the off-gases. The off-gas would be treated to meet maximum achievable control technology
(MACT) requirements. Secondary waste scrubber solutions would be generated, treated, and then
disposed of at the ICDF.

Following vitrification of the tank system, the vitrified mass would be broken into pieces, removed
from the ground, and disposed of at the ICDF. The surrounding soil would be excavated and disposed of
at the ICDF, as required. Clean soil would be used to backfill the area of contamination. The sdlected
vendor would establish the exact number of melts, but it could range from one melt, if al of the dudge
were first consolidated into one tank, to four melts, if each tank were treated separately. For this
preconceptua design, it was assumed that one consolidated melt would be conducted. Other waste
materia (e.g., piping) potentialy could be incorporated into the melt.

For purposes of estimating the mass balance around the in situ vitrification process,
characterization data from other in situ vitrification applications were extrapolated as a basis for assuming
that water and VVOCs would be vented from the waste during the initial heating produced by melting the
soil around the tanks. These vapors would be caught in the off-gas system as liquid condensate or
adsorbed onto activated carbon. Semivolatile organic compounds (SVOCs) would be pyrolized and
destroyed in the melting process. Cadmium, chlorides, and mercury would be vaporized from the melt
and captured in the condensate, the high-energy particulate air (HEPA) filters, or in sulfur-impregnated
carbon. The mgjority of the inorganics (including metals and radionuclides) will be incorporated into the
glass matrix. Only trace concentrations of these constituents are expected to partition to the off-gas
treatment system. Only the carbon beds, due to their relatively high content of volatile organic

6-2



compounds (VOCs), would be disposed of off the INEEL; all other materials would be disposed of at the
ICDF.

6.2.2  Alternative 1(b)—Ex Situ Vitrification

In Alter native 1(b)—Ex Situ Vitrification, the tanks' contents would be combined and homogenized
and then transferred into a nearby aboveground vitrification unit. The vitrification unit would be
pre-insulated to preclude melting the container during ex situ vitrification processing. Then, soil from
the areawould be added concurrently with the tank contents to provide the proper mix.

Graphite electrodes would be used, as described in Alternative 1(a), to vitrify the waste. However,
in this application, al of the melting would occur inside the prefabricated vitrification unit, and the
V-Tanks themselves would not be incorporated. The process would include an off-gas cleanup system
comparable to the one required for in situ vitrification, and would produce comparabl e waste streams for
disposal. The solidified mass contained in the prefabricated container(s) would be directly disposed of at
the ICDF.

To the extent possible, other waste (such as piping and soil) would be incorporated into each melt.
Then, the tanks and other contaminated soil would be removed and disposed of at the ICDF. Finaly, the
area of contamination would be backfilled with clean soil.

6.3 Technology 2—Thermal Desorption

Thermal desorption uses heat at a moderate temperature to separate the volatile and nonvolatile
contaminants into two waste streams. Separating the contaminants into two waste streams provides more
remediation options than would be available for just one waste stream containing all the contaminants.
Additional treatments are required to destroy organic constituents, such as PCBs, and amalgamate the
mercury (as required).

Under al variations of thistechnology, the tanks' contents would be pumped into athermal
desorption unit at the V-Tanks site and heated to a moderate temperature to remove VOCs, SVOCs, and
mercury. The bottoms, which would contain the nonvolatile contaminants (including most of the metals
and radionuclides), would be treated by stabilization (as required) and disposed of. Stabilization would
not be required if soil were added during the desorption process. The off-gas system would destroy
volatilized contaminants or capture them for treatment. Under all variations of this technology, the tanks
and associated piping would be excavated and disposed of at the ICDF. Three variations of thermal
desorption were considered, differing in whether the treatment and disposal steps are carried out on the
INEEL, off the INEEL, or with a combination of on and off the INEEL . (Note to readers. For greater
clarity, thetitles of the aternatives were changed to reflect this type of wording, using “on the INEEL” or
“off the INEEL” rather than “on-Site” and “ off-Site.”)

The alternatives also differ in whether contaminated soil from the V-Tanks area of contamination
(AOC) would be added to the desorber. Thermal desorption has been used successfully elsewherein the
U.S. to treat contaminated soil, but has rarely been used on extremely moist materials such as the sludge
in the V-Tanks. Alternatives 2(a) and 2(b) would add the contaminated soil to the sludge to lower the
moisture content. This would prevent clumping and uneven heating, resulting in faster drying in the
desorber unit. Under Alternative 2(c), the udge would be treated without the addition of soil.



6.3.1  Alternative 2(a)—Thermal Desorption with Disposal Both On and Off the INEEL
(formerly, Thermal Desorption with Both On-Site and Off-Site Disposal)

Under Alternative 2(a)—Thermal Desorption with Disposal Both On and Off the INEEL, the V-Tank
contents would be transferred to the thermal desorption unit and combined with soil from the area of
contamination.

Initially, liquid and sludge waste would be removed from each V-Tank in batches and placed
directly into the thermal desorption unit, where it would be combined with soil sufficient to adjust
moisture levels to within the normal operating range of the thermal desorption unit. Once the soil/waste
has been received, the thermal desorption unit would be set in rotation and heated for 1 hour at 95°C
(200°F) at 620 mm Hg. During this period, 100% of the water and low-boiling point organic
contaminants and about 20% of the mercury would be desorbed. Following low-temperature operations, a
vacuum (40 mm Hg) would be established on the rotating vessel, and the unit would be heated for 2 hours
at up to 400°C (750°F). It is during this period that 100% of the SV OCs and the remaining mercury
would be desorbed.

Asin vitrification, arelatively sophisticated off-gas system would be used to collect and treat the
off-gas. Since thermal desorption operates at lower temperatures than vitrification, cesium levelsin the
off-gas system would be reduced. Partitioning of contaminants would be similar to the vitrification
processin that VOCs would be captured in the off-gas condensate and on activated carbon, and mercury
would be adsorbed on sulfur-impregnated carbon. However, cadmium would not be volatilized, due to the
lower operating temperature. The SV OCs would a so be captured in the off-gas condensate and on the
activated carbon. These slightly radioactive off-gas waste streams (condensate and filters) would be
containerized and shipped off the INEEL for treatment and disposal.

After 2 hours at 400°C (750°F), the waste containing most of the heavy metals and radionuclides
would be cooled and transferred to the hopper vessel for containerization. Based on the mass balances,
this material would not be expected to require stabilization; it would be containerized and disposed of at
the ICDF. The tanks and remaining soil would also be disposed of at the ICDF.

6.3.2  Alternative 2(b)—Thermal Desorption with Disposal On the INEEL
(formerly, Thermal Desorption with On-Site Disposal)

Under Alternative 2(b)—Thermal Desorption with Disposal On the INEEL, athermal desorption
system would be used identical to that in Alternative 2(a), but the off-gas system would be modified to
include organic destruction, which facilitates treatment of all secondary waste on the INEEL . This process
uses athermal oxidizer/reducer, which would be located at TSF, for destroying the organics.

Rather than collecting the organic constituents on carbon beds, they would be destroyed by the
thermal oxidizer/reducer asthey are desorbed. All waste products from this alternative could be disposed
of at the ICDF.

6.3.3  Alternative 2(c)—Thermal Desorption with Disposal Off the INEEL
(formerly, Thermal Desorption with Off-Site Disposal)

Alternative 2(c)—Thermal Desor ption with Disposal Off the INEEL would eliminate the use of soil
in the desorber, allowing asmaller unit to be used, resulting in waste products suitable for treatment and
disposal off the INEEL (at the Nevada Test Site [NTS], for example).



Asin the previous thermal desorption alternatives, liquid and sludge waste would be removed from
each V-Tank and placed directly into the thermal desorption unit, but no carrier soil would be employed.
This would minimize the residual waste volume, but also maximize the radiological concentration. The
staged desorption process would be identical to that described in Alternative 2(@) in its use of an off-gas
system without organic destruction on the INEEL. Partitioning of the desorbed constituents among the
secondary waste streams would, therefore, be similar to the first thermal desorption alternative, although
the volume of water collected would be reduced since additional soil would not be added.

After 2 hours at 400°C (750°F), the inorganic waste containing most of the heavy metals and
radionuclides would be cooled and transferred to the hopper vessel for containerization. After
contai nerization, the waste would be placed in interim storage and later shipped to a disposal facility off
the INEEL, such asWIPP, NTS, or the Hanford Reservation. In the event that transuranic levels met
WIPP criteria, the residue would be stored without stabilization. If, as expected, the transuranic levels
were below WIPP criteria (<100 nCi/g, which is expected based on the material balance), the residue
would be stabilized to meet land disposal restrictions (LDRS) and comply with NTS and Hanford waste
acceptance criteria and radiological licenses. Currently, these facilities are accepting only mixed waste
from within their respective states while pursuing the capability to receive out-of-state waste. Since they
are not currently authorized to accept V-Tank waste, it is assumed that the waste (inorganic
bottoms/residue) would be placed in interim storage on the INEEL until authorization were granted.

The secondary off-gas waste streams would be treated and disposed of at other facilities off the
INEEL, asin Alternative 2(a). The tanks and soil would be sent to the ICDF for disposal.

6.4 Technology 3—Chemical Oxidation/Reduction with Stabilization

For chemical oxidation/reduction with stabilization, a chemical oxidant/reductant would be added
to thetanks' contents to destroy the organic contaminants, including PCBs. If necessary, the tank contents
could be heated to boiling temperatures to facilitate destruction. An off-gas system would be used to
capture and recycle volatilized contaminants back into the reaction, increasing destruction efficiencies.
After oxidation/reduction, the tanks contents would then be chemically neutralized and the metals and
radionuclides stabilized with grout or asimilar material. The stabilized waste would be disposed of at the
ICDF. The contaminants captured in the off-gas and the filters used in the off-gas system would be
disposed of at the ICDF or an approved facility off the INEEL. The tanks and piping, along with the
remaining contaminated soil, would be excavated and disposed of at the ICDF. Two variations of this
technology were considered, differing in whether chemical oxidation/reduction and stabilization takes
placein situ or ex situ. For the purposes of the technology evaluation, a chemical oxidation/reduction
process was considered. However, during remedial design, it may be determined that chemical
oxidation/reduction is a more appropriate technology. Thus, this alternative is described as
oxidation/reduction with stabilization.

6.4.1 Alternative 3(a)—In Situ Chemical Oxidation/Reduction with Stabilization

Under Alternative 3(a)—n Stu Chemical Oxidation/Reduction with Stabilization, the treatment
would run as a batch process in which waste is consolidated as practicable to facilitate
oxidation/reduction. For the purposes of the evaluation process, it was assumed that the contents of
Tank V-9 would be added to Tank V-2 prior to processing.

To complete the preconceptual designs that provided the basis for the comparative analysis, it was
necessary to assume a specific oxidant/reductant—in this case, sodium persulfate. However, other
oxidants/reductants, such as Fenton’s reagent (hydrogen peroxide) or ozone, may be specified during the
design phase.



Under this alternative, the pH of the tank contents would be adjusted and controlled with sodium
hydroxide and nitric acid to facilitate the oxidation/reduction process. Persulfate would be added in
progressive steps to chemically oxidize/reduce the various organic constituents. Temperatures would be
managed to maintain control of the reaction and to achieve the desired destruction level.

Upon compl etion of the reaction step, the oxidized/reduced liquid waste would be analyzed for key
contaminants (e.g., bis-2-ethylhexyl phthalate [BEHP]) to verify whether sufficient destruction and
removal efficiencies (DRES) have been achieved. Once adequate destruction efficiency is achieved, the
pH would be checked and adjusted, as necessary, to facilitate stabilization to (1) stabilize the remaining
inorganic contaminants, metals, and radionuclides, and (2) eliminate free liquid so the resulting solid can
be sent to the ICDF for disposal. Sampling and analysis of grouted waste would be completed to verify
compliance with regulatory standards (e.g., LDRS) before disposal. The tanks and surrounding soil would
then be removed and disposed of at the ICDF.

The condenser would be used to capture any water or contaminants (e.g., VOCs, mercury)
evaporated during the oxidation/reduction step. The condensate would be continuously recycled back to
the tank to increase destruction of any VOCs. Any VOCs not condensed would be captured on a GAC
filter that would be treated and disposed of at atreatment, storage, and disposal facility off the INEEL,
since VOC concentrations are expected to exceed the ICDF s waste acceptance criteria. If there were
residual mercury vapors, they would be captured on a SGAC filter that could be disposed of at the ICDF,
sinceit is expected to meet the ICDF s waste acceptance criteria.

6.4.2  Alternative 3(b)—Ex Situ Chemical Oxidation/Reduction with Stabilization

Under Alternative 3(b)—Ex Situ Chemical Oxidation/Reduction with Sabilization, the chemical
oxidation/reduction process used would be identical to that described for Alternative 3(a), maintaining the
relative benefits of contamination control in alow-temperature liquid process, while conducting the
treatment ex situ in areaction vessel designed for this application. The vessel would minimize concerns
with efficient heating, mixing, and corrosion control, because it could be designed specificaly to facilitate
the operation of the ex situ chemical oxidation/reduction system. Aswith in situ chemical
oxidation/reduction, a specific oxidant/reductant (persulfate) was identified, but other oxidants/reductants
could be selected during the design phase.

For this aternative, in order to facilitate treatment operations, the waste from the V-Tanks would
be consolidated and blended to the extent practicable into the minimum number of tanks to produce a
single homogenous waste stream. Relatively small batches of this homogenous waste would be
withdrawn from the V-Tanks for treatment in appropriately sized reaction vessels. Once in the reaction
vessel, the waste would be stirred vigoroudy. Before and during chemical oxidation/reduction, the stirred
tank waste would be adjusted and maintained at a controlled pH, as necessary, to enhance the chemical
oxidation/reduction reaction. The chemical oxidant/reductant would be introduced to the stirred tank in
stages to allow for oxidation/reduction of tank contents in a batch-processing manner. Theinitia stage
would focus on the VOCs; thus, it would be preferable to minimize the reaction vessel’ s temperature
during thistime. Later stages would focus on oxidation/reduction of the SV OCs (such as PCBs and ail
components), which could require heating to ensure sufficient destruction.

During chemical oxidation/reduction, there could be significant volatilization of hazardous VOCs
into the off-gas system, despite operation at alow temperature (Iess than 100°C). To attempt a more
complete oxidation/reduction, the volatized organics would be condensed, with the condensate recycled
back to the reaction vessel. The GAC, SGAC, and HEPA filters between the condenser and the off-gas
blower would be used to fully capture noncondensing hazardous off-gases and particul ate to prevent
release to the environment.



Once a batch chemical oxidation/reduction is complete, the reaction vessal’' s contents would be
transferred and mixed with cementitious grout for stabilization purposes. Stabilization would be
performed in the same container used for disposal. Upon removing the chemically oxidized/reduced waste
from the reaction vessdl, it would be recharged with another batch of well-mixed tank sludge. Thiswould
continue until the entire contents of the tanks have been oxidized/reduced and stabilized. The
contai nerized, stabilized waste would be sampled to verify compliance with ICDF waste acceptance
criteriaand would be disposed of at the ICDF. The empty tanks and surrounding soil would then be
removed and disposed of at the ICDF.

6.5 Common Elements of the V-Tanks Alternatives

All of the new dternatives considered include some of the same components. All the alternatives
will result in the removal of the tank contents, the tanks, and associated piping. Likewise, al aternatives
are compatible with the retained portion of the original selected remedy — removal and disposal of
contaminated soil — as clarified in Section 11.2 of this ROD Amendment. The clarification specifies that
the current FRGs will be applied in a different manner for soil to a depth of 3 m (10 ft) below ground
surface (bgs) and soil more than 3 m (10 ft) bgs. Soil exceeding the Cs-137 FRG of 23.3 pCi/g and above
3 m (10 ft) bgs will be excavated, and any portion of it not incorporated in the treatment process will be
disposed of at the ICDF or other approved facility. Soil exceeding the Cs-137 FRG of 23.3 pCi/g that is
more than 3 m (10 ft) bgs will have appropriate institutional controls applied. If thereis evidence of a
release from the V-Tanks or the associated piping, then the underlying soils will be sampled and analyzed
for the V-Tank contaminants to support arisk analysis that supports a potential revision to the FRGs and
a determination of the need for further actions. This determination could lead to application of
institutiona controls, further remediation, or no action.

For al alternatives, the portions of the tanks and piping not incorporated in the treatment process
will be disposed of at the ICDF or other approved facility. Personal protective equipment and
nonrecoverable materials and equipment (items that cannot be easily or cost effectively decontaminated
for reuse) will be treated as necessary and also disposed of at the ICDF or other approved facility.
Institutional controls for the V-Tanks site will be maintained if contamination remaining at the site
precludes unrestricted land use after completion of the remedial action. The excavated areawill be
backfilled with clean soil after cleanup is complete.

The estimated cost for each alternative is presented as part of the evaluation. Estimated costs arein
net present value (NPV), with an estimated accuracy of +50% to -30%. Actua project costs for V-Tanks
remediation through September 2002 are $6.0 million. Cost estimates provided for each alternative
include the actual costs through September 2002.

All aternatives require institutional controls to protect current and future users from health risks
associated with the VV-Tank contents prior to remediation and with residual soil contamination remaining
after remediation, if any. Consistent with expectations set out in CERCLA (40 Code of Regulations
[CFR] 300), none of the remedies rely exclusively on ingtitutional controls to achieve effectiveness.
Detailed information and requirements for institutional controls are addressed in the 1999 ROD.

6.6 Distinguishing Features of the V-Tanks Alternatives

The expected outcomes are not substantively changed as a result of this ROD Amendment. The
remedy selected in this ROD Amendment will produce an equivalent level of cleanup to the remedy
selected in the 1999 ROD. Both remedies remove all the waste from the tanks, treat them to meet
LDR treatment requirements and ICDF or other suitable disposal facility WAC limits. The primary
distinguishing feature of the remedy selected in this ROD Amendment isthat control of the treatment
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processis maintained at the INEEL, reducing the risk of commercial treatment facilities choosing
aternative business strategies that affect the availability of selected treatment alternatives.

Although the remedy for the soilsis not atered in intent from the 1999 ROD or from the
2003 Proposed Plan to this ROD Amendment, it is being modified for greater clarity, as noted in
Section 6.5, above, and detailed in Section 11.2. As specified in the 1999 ROD, institutional controls will
be implemented and maintained by the DOE at the V-Tanks site if residual contamination precludes
unrestricted land use after completion of remedial action.

The cost of the new remedy selected in this ROD Amendment is roughly equivalent to the
increased level of costsfor the 1999 ROD remedy as estimated just before that technology became
unavailable and forced the development of this ROD Amendment. However, because the 1999 ROD
selected remedy is not available, remediation of the V-Tanks site has been delayed by approximately
4 years.

There were no major changes to the ARARS. The EPA promulgated remediation waste rules that
simplify operation of remediation treatment and storage systems, but generally mirror the existing
requirements. Other ARARS such asthe ARARS specific to PCBs also were clarified. Neither of these
changes dramatically atersthe basis of the remedy or its overall protectiveness.



7. EVALUATION OF V-TANKS ALTERNATIVES

This section compares the performance of each alternative with respect to the CERCLA evaluation
criteria, in order to make clear their relative advantages and disadvantages. The alternatives are evaluated
for each of the nine criteriain turn, which are grouped into three sets:

o Threshold criteria (which must be met for an aternative to be considered for selection)
- Overall Protection of Human Health and the Environment
- Compliance with Applicable or Relevant and Appropriate Requirements
o Balancing criteria
- Long-Term Effectiveness and Permanence
- Reduction of Toxicity, Mobility, or Volume through Treatment
- Short-Term Effectiveness
- Implementability
- Cost
o Modifying criteria
- State/Support Agency Acceptance
- Community Acceptance.

For the first four balancing criteria, the decision support model developed in the technol ogy
evaluation process yielded scores that were detailed in Section 5 of the 2003 TER and summarized in
Section 6 and Table 18 of the 2003 TER. The variance between summary scores for several alternatives
was small. A relative evaluation also was made to further assist in selection of the preferred alternative,
primarily due to the closeness of the scores of the alternatives from the decision support model
(INEEL 2000a). The evaluation of alternatives below presents these scores as high, medium, or low
rankings, with additional details as needed to identify comparative advantages and disadvantages within
these rankings. The last of the five balancing criteria, Cost, is evaluated in terms of estimated net present
value cost of each alternative.

For the reasons described in Sections 2 and 4, the original selected remedy for the V-Tanks
contentsisinfeasible. Therefore, its performance is not included in the comparative eval uation below, but
is summarized here as abaseline. As originally evaluated in the 1999 ROD, the original selected remedy
(Soil and Tank Removal, Ex Situ Treatment of Tank Contents, and Disposal) would have met the
threshold criteriafor protection of human health and the environment and compliance with ARARSs. Its
long-term effectiveness was ranked high because the contamination would have been removed from the
V-Tanks site. The reduction of toxicity, mobility, or volume through treatment was ranked high because
VOCs and SV OCs would be destroyed, volatile metals would be removed, and the remaining metals and
radionuclides would be immobilized. The short-term effectiveness was ranked low, due to the complexity
of worker protection measures, uncertainties regarding acceptance criteria at disposal facilities off the
INEEL, and the risks to communities during shipment off the INEEL . State acceptance was signified by



IDEQ signature of the ROD, and public comments registered general acceptance by the community.
However, if this aternative were evaluated today, the ranking for implementability would be low because
of the lack of an available facility for treatment, and its cost would be nearly three times that estimated in
the 1999 ROD, making it higher than four of the seven alternatives evaluated here, at approximately
$32.2 million.

The technology evaluation indicated that of all the aternatives considered, the amended remedy
using Ex Situ Chemical Oxidation/Reduction with Stabilization best meets the evaluation criteria. The
evaluation of aternatives summarized hereis based on data presented in the 2003 TER. Thefull
evaluation of the original selected remedy can be found in the 1999 ROD.

7.1 Evaluation Criteria

The evaluation of alternativesin this section islimited to the aternatives for the V-Tanks contents
only. All alternatives are equally effective in removing contaminated soil from the V-Tanks site. No
significant change is proposed from the 1999 ROD with respect to the remedy for the contaminated soil
athough it is being modified for clarity.

7.1.1 Threshold Criteria

Threshold criteria are requirements that an alternative must meet to be digible for selection as the
final remedy. The threshold criteriaare (1) overall protection of human health and the environment, and
(2) compliance with ARARSs.

7.1.11 Overall Protection of Human Health and the Environment. This criterion addresses
whether an alternative provides adequate protection of human health and the environment and
describes how risks posed through exposure pathways are eliminated, reduced, or controlled
through treatment, engineering controls, or institutional controls. As athreshold criterion, this must
be met for an alternative to be eligible for detailed evaluation and selection.

All of the alternatives are protective of human health and the environment by preventing release to
the environment of the V-Tanks contents. Furthermore, the treatment processes can be engineered to
ensure that workers and the environment are protected during active remediation.

7.1.1.2 Compliance with Applicable or Relevant and Appropriate Requirements
(ARARS). This criterion requires that remedial actions at CERCLA sites at |east meet legally
applicable or relevant and appropriate federa and state requirements, standards, criteria, and
limitations (collectively referred to as ARARS), as required by Section 121(d) of CERCLA and the
NCP Section 300.430(f)(1)(ii)(B). As athreshold criterion, this must be met for an alternative to be
eligible for selection.

All of the alternatives would meet their respective ARARS. Section 9 lists ARARSs for the amended
remedy.

7.1.2 Balancing Criteria

The five balancing criteria serve to weigh major tradeoffs between aternatives. They are:
(1) long-term effectiveness and performance, (2) reduction of toxicity, mobility, or volume through
treatment, (3) short-term effectiveness, (4) implementability, and (5) cost. Since lack of implementability
was the reason the remedy selected in the 1999 ROD required amendment, the Agencies gave this
criterion considerable weight in the selection process.



7121 Long-Term Effectiveness and Permanence. Thiscriterion refers to expected residua
risk and the ability of aremedy to maintain reliable protection of human health and the
environment over time. This criterion includes consideration of residual risk that will remain on the
INEEL following remediation, and the adequacy and reliability of controls.

All seven aternatives provide high long-term effectiveness and permanence by removing the
contamination from the V-Tanks site.

7.1.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment. Thiscriterion
addresses the statutory preference for selecting remedial actions that employ treatment technologies
which permanently reduce toxicity, mobility, or volume of the COCs.

Alternative 1(a)—n Stu Vitrification has the only high ranking for reduction of toxicity, mobility,
and volume through treatment. It would destroy or treat VOCs and SV OCs, capture volatile metals (such
as mercury) in the off-gas system, and immobilize the remaining metals and radionuclides. Incorporation
of some soil, part of the tank shells, and some of the piping into the melt would increase the volume of the
vitrified waste, but vitrification would treat some contaminated soil that otherwise would be excavated
and disposed of without treatment.

Alternative 1(b)—Ex Stu Vitrification has a moderate ranking for reduction of toxicity, mobility,
and volume through treatment. Aswith Alternative 1(a), VOCs and SV OCs would be destroyed or
treated, volatile metals (such as mercury) would be captured in the off-gas system, and the remaining
metals and radionuclides would be immobilized. Vitrification would treat some contaminated soil that
otherwise would be excavated and disposed of without treatment. The addition of contaminated soil
would reduce the volume of soils disposed of without treatment. However, ex situ processes require
substantial amounts of treatment equipment, some of which could not be decontaminated and would need
to be disposed of as secondary waste or in conjunction with the primary waste.

Alternative 2(c)—Thermal Desor ption with Disposal Off the INEEL has a moderate ranking for
reduction of toxicity, mobility, and volume through treatment. It would treat VOCs and SV OCs captured
in the off-gas system. Volatile metals (such as mercury) that are captured would be stabilized as
necessary. The residual waste from the desorber would be grouted to stabilize toxic metals to meet
disposal facility acceptance criteria. This would reduce the mobility of the contaminants with only a slight
increase in volume.

Ranking of the remaining four alternatives for reduction of toxicity, mobility, or volume through
treatment is low. Under Alternatives 2(a)—Thermal Desorption with Disposal Both On and Off the
INEEL and 2(b)—Thermal Desorption with Disposal On the INEEL, VOCs and SV OCs captured in the
off-gas system would be treated, and volatile metals (such as mercury) that are captured would be
stabilized as necessary. However, the mobility of the remaining metals and radionuclidesin the bottoms
would not be affected. Although water is driven off by the thermal processing, the volume of the bottoms
would increase due to the addition of soil in the desorption process. Alternatives 3 (a—In Stu Chemical
Oxidation/Reduction with Stabilization and 3(b)—Ex Stu Chemical Oxidation/Reduction with
Sabilization, would reduce toxicity by destroying the VOCs and SV OCs through oxidation/reduction and
would reduce mobility of metals and radionuclides through grouting. However, 3(a) and 3(b) would
increase the volume of waste requiring disposal by adding the oxidizing/reducing and neutralizing
chemicals and the grout.

7.1.2.3 Short-Term Effectiveness. Short-term effectiveness evaluates the amount of time until
the remedy effectively protects human health and the environment at the V-Tanks site. It also
evaluates any adverse effects that may be posed to workers, the community, or the environment



during construction and operation while the remedial activity is being carried out. All of the
alternatives with the exception of Alternative 2(c)—Thermal Desorption with Disposal Off the
INEEL accomplish the remedial action during the same timeframe. Alternative 2(c) would require
interim storage on the INEEL before disposal of the final waste form.

The highest degree of short-term effectiveness is offered by Alternatives 3(a)—n Situ Chemical
Oxidation/Reduction with Stabilization, 3(b)—Ex Situ Chemical Oxidation/Reduction with Sabilization,
and 2(b)—Thermal Desorption with Disposal On the INEEL. Under Alternative 3(a), in situ processing
minimizes potential risks to workers and the environment. Most treatment processes would take place on
the INEEL, minimizing risks to communities off the INEEL. The technology’s relative simplicity reduces
complexity in worker protection measures. The relative simplicity and low temperatures of
Alternative 3(b) make worker-protection measures less complicated. In addition, most or al treatment
processes would take place on the INEEL, minimizing risks to communities off the INEEL. As an ex situ
process, this alternative would pose dightly more risks to workers than an in situ process. Alternative
2(b), like 3(a) and 3(b), has high short-term effectiveness because all treatment and disposal processes
would take place on the INEEL, avoiding risks to communities off the INEEL. However, under 2(b) there
are potential worker exposure hazards from materials handling and dust created during the process.

Alternatives 1 (a)—in Situ Vitrification, 1(b)—Ex Stu Vitrification, and 2(a)—Thermal Desorption
with Disposal Both On and Off the INEEL offer moderate short-term effectiveness. The vitrification
processes of Alternatives 1(a) and 1(b) involve high energy and high temperature, which could pose risks
to workers that are complex to manage. Most processes would take place on the INEEL, however,
minimizing risks to communities off the INEEL. Since Alternative 1(b) treatment takes place above
ground, worker exposure hazards are increased. The moderate ranking for short-term effectiveness of
Alternative 2(a) is dueto its potential worker exposure hazards from materials handling and dust, as well
as shipping, which could pose risks to communities off the INEEL.

Alternative 2(c)—Thermal Desor ption with Disposal Off the INEEL has the lowest ranking for
short-term effectiveness, because it would pose potential worker exposure hazards from materials
handling, from dust created during the process, and from high radiation levels. Additionally, 2(c) callsfor
shipping off the INEEL, which could pose risks to communities.

7.1.2.4 Implementability. The criterion of implementability addresses the technical and
administrative feasibility of aremedy from design through construction and operation. Factors such
as availability of services and materials, and coordination with other governmental entities, are also
considered.

Implementability is high for Alternatives 2(a)—Thermal Desorption with Disposal Both On and
Off the INEEL, 2(b)—Thermal Desorption with Disposal On the INEEL, 3(a)—n Stu Chemical
Oxidation/Reduction with Sabilization, and 3(b)—Ex Stu Chemical Oxidation/Reduction with
Sabilization. For 2(a) and 2(b), the prevalent use of thermal desorption would enhance implementation;
however, application of this technology to radioactive materials has been limited, and this lack of
experience adds design and operating complexities. The technology is moderately complex but has good
recovery; that is, the treatment technology may be easily adjusted if the initial treatment does not fully
satisfy objectives. Under 2(b), treatment on the INEEL of contaminantsin the off-gas would add to the
process complexity. However, since al wastes would be disposed of on the INEEL, availability of
disposal facilities would be more assured. For 2(a), shipment of organic contaminants off the INEEL for
treatment would reduce regulatory and operational complexity. Alternatives 3(a) and 3(b), are given a
high implementability ranking because the systems and equipment involved have a high technical
reliability with relatively few major components, and with the flexibility of the technology thereis
excellent recovery. Design of in situ treatment under 3(a), however, would involve some complexities



associated with integrity of the tank once the chemical solution is added, in-tank heating and mixing
issues, and removal and transport of the grout-filled tanks. Alternative 3(b) minimizes the issues of tank
integrity, heating and mixing, and dealing with grout-filled tanks. As an ex situ process, it would resolve
the technical uncertainties associated with in situ treatment. The maturity of the chemical
oxidation/reduction technology for this type of application is limited; thus, additional testing will be
required to confirm previous treatability studies (INEEL 1998).

Alternatives 1(a)—n Situ Vitrification and 1(b)—Ex Stu Vitrification have only moderate
implementability. In situ vitrification has been successfully implemented on similar sites, and disposal
facilities are available, but it isarelatively complicated process with complex recovery and monitoring
considerations. Alternative 1(b) would require portable temporary vitrification units, which are not widely
used, and the processis relatively complicated with complex recovery and monitoring considerations.

The lowest implementability ranking is for Alternative 2(c)—Thermal Desor ption with Disposal
Off the INEEL. Although the desorption technology called for under this alternative iswidely used, it has
not been previously carried out on high-radiation dudges. Recovery would be relatively complex. If an
approved disposal facility off the INEEL is not available when needed, final completion of the cleanup
could be delayed or even precluded, with costs commensurately increased.

7.1.2.5 Cost. The estimated life-cycle costs (in NPV using a 7% discount rate) for the aternatives
are, in order of lowest to highest: $29.4 million for 3(b), $29.5 million for 3(a), $30.3 million for
both 2(a) and 2(b), $32.7 million for 1(b), $33.0 million for 1(a), and $33.8 million for 2(c). These
costs were calculated as planning estimates during preparation of the 2003 TER. Since that time, a
remedy has been selected by the Agencies and the cost estimate for that selected remedy was
updated for use in this ROD Amendment (see Section 8.2). Because of the expenditure required to
update a cost estimate, no updates were made for the alternatives not selected. The costs presented
in this ROD Amendment are considered accurate to +50% and —30%. Details of the cost estimates
are presented in Appendix A of the 2003 TER. Due to the closeness of these estimates, cost was
not amajor discriminator in the final selection.

7.1.3 Modifying Criteria

Modifying criteriaare fully considered after public comment on the proposed plan isreceived. The
two modifying criteriaare (1) state acceptance and (2) community acceptance. The modifying criteriaare
used in final evaluation of remedial aternatives and are equal in importance to the balancing criteria.

7.1.3.1 State Acceptance. State acceptance is demonstrated by IDEQ concurrence with the
selected remedia alternative and signature of this ROD Amendment. The IDEQ was involved in
the development and review of the 2003 TER and the 2003 Proposed Plan (as described in Section
2 of this ROD Amendment), as well asthis ROD Amendment and other project activities such as
public briefings and meetings.

7.1.3.2 Community Acceptance. For community acceptance, the factors that are considered
include those e ements of the remedial aternatives that interested persons in the community
support, have reservations about, or oppose.

In general, commenters expressed support for both the alternatives and the eval uation process.
Overall concerns most often mentioned include: (a) assurance of long-term effectiveness and
protectiveness, (b) use of reliable and fully tested technology, and (c) continued public involvement and
information.



Community response to the vitrification alternatives included strong support and strong opposition.
Two commenters or groups questioned the technology’ s reliability and safety, and another group opposes
vitrification as “nothing more than a proxy for incineration,” which they strongly oppose. However,
two other commenters support vitrification, citing its high ranking for reduction of toxicity, mobility, or
volume, and its long-term effectiveness.

No specific comments for or against the thermal desorption alternatives were received. However,
one commenting group made clear their genera disfavor of thermal technologies, because of the
likelihood of off-gassing and airborne emissions.

Community support for the preferred alternative, Ex Situ Chemical Oxidation/Reduction with
Stabilization, was generally favorable, with its low-temperature and ability to treat the complex mixture
of wastes cited as advantages, aswell asits use of ex situ processing to avoid problems with tank safety.
One commenting group opposes it because of its low ranking for reduction of toxicity, mobility, and
volume. Severa commenters and groups expressed concerns about the legality of adding grout for land
disposal, the adequacy of the proposed off-gas system to prevent accidental releases into the atmosphere,
and whether enough treatability studies would be carried out to prove the technology prior to full
implementation. The Responsiveness Summary (Part 111) portion of this ROD Amendment documents the
full range and content of the public comments received regarding the recommended action.

7.2 Comparison of V-Tanks Alternatives

Alternative 3 (b)—Ex Stu Chemical Oxidation/Reduction with Sabilization is preferred over the
other alternatives because it is alow-temperature operation, uses a simplified off-gas treatment system,
and generates a stabilized waste form that can be disposed of at the ICDF. A comparison to other
aternatives follows:

o Compared to Alternative 1(a)—n Stu Vitrification, the preferred alternative has fewer potential
hazards to workers, fewer monitoring concerns, lower costs, higher system reiability, and less
off-gas waste production. These advantages more than offset Alternative 1(a)’ s relative strengths of
technology maturity, less primary waste volume, and increased treatment capability for
investigation-derived waste.

o Compared to Alternative 1(b)—Ex Stu Vitrification, the preferred aternative has fewer potential
hazards to workers, lower costs, and higher system reliability.

o Compared to Alternative 2(a)—Thermal Desorption with Disposal Both On and Off the INEEL, the
preferred alternative produces alower volume of off-gas wastes, requires fewer shipments off the
INEEL, and presents fewer potential hazards to workers. These advantages more than offset
Alternative 2(a)’ s greater administrative feasibility.

o Compared to Alternative 2(b)—Thermal Desorption with Disposal On the INEEL, the preferred
aternative poses fewer potential hazards to workers, offers higher system reliability, and produces
alower volume of off-gas wastes.

o Compared to Alternative 2(c)—Thermal Desorption with Disposal Off the INEEL, the preferred
aternative poses fewer potential hazards to workers, uses readily available disposal facilities, has
alower cost, requires fewer shipments off the INEEL, and offers better system reliability.

o Compared to Alternative 3(a)—n Stu Chemical Oxidation/Reduction with Stabilization, the
preferred alternative has equal system reliability and fewer design complexities.
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Table 7-1 shows how the alternatives

Table 7-1. Cost decision support model.

compare under each criterion.

Table 7-1. The table represents the quantified results of a decision support model that was developed collaboratively by the
Agencies during the technology evaluation. The model used more than 20 subcriteria to numerically evaluate the performance of
various technologies against the five CERCLA balancing criteria. Because the technologies had been carefully selected for optimum

viability, they performed well in the decision support mod

el evaluation and generated very close numerical rankings. The evaluation

of alternatives in Section 7.1 and the comparison of alternatives in Section 7.2 are based on the results of the decision support
model. The final numerical rankings, which discriminate more precisely than the visual representation below, are described in detail
in Sections 4 and 5 of the 2003 Technology Evaluation Report.

Vitrification

In Situ  Ex Sitv
a)  1(b)
Threshold Criteria @ I :

Overall protection

Compliance with laws
Balancing Criteria

Long-term effectiveness

Reduction of toxicity, mobility,
or volume through treatment

Short-term effectiveness

00 ©0 &
00 © O &S

Implementability

Cost (in millions)

Chemical
Oxidation/Reduction
Thermal Desorption with Stabilization
Disposal  Disposal  Disposal
BothOn  On off M
and Off the the
the INEEL INEEL INEEL In Sitv Ex Situ

2(0) 2(.“ 2{:) 3(&) 3(b}

00 OO S
00 OO SO
00 © @ &S
00 OO0 S
00 OO0 S

Capital costs $327  §324 $30.0 $300  $335 $29.2 $29.1
Operating and
maintenance costs © 0.3 0.3 0.3 0.3 0.3 03 0.3
Total Cost $330 $327 $30.3 $303  $338 $29.5 $29.4
Note: The Original Selected Remedy was a. Anadlternative must meet the threshold criteria to be considered for selection.

Soil and Tank Removal, Ex Situ Treatment of

Tank Contents, and Disposal. However, the

alternative is no longer viable, prompting

development of a new remedy. b.

¢ Indicates the preferred alternative

@ Yes, meets criterion c
@ High, most satisfies criterion

@ Moderate, satisfies criterion

O Low, least satisfies criterion

An alternative either fully satisfies the criteria or does not. The No Action and
Limited Action (Institutional Controls) alternatives did not meet the threshold
criteria and were eliminated from detailed analysis.

Costs are estimated and rounded. Costs are in net present value, with an
estimated accuracy of +50% to -30%. Detailed cost estimates are in
Appendix A of the 2003 Technology Evaluation Report. Cost estimates
provided for each alternative include the costs to date.

The only operating and maintenance costs required would be for institutional
controls and would be identical for all alternatives, since all alternatives would
remove contamination in order to meet remediation goals.
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8. V-TANKS AMENDED REMEDY

The amended remedy for the V-Tanks contents is Chemical Oxidation/Reduction with
Stabilization. This remedy applies chemica oxidation/reduction processes that provide the relative
benefits of contamination control in alow-temperature liquid process. The final design of the ex-situ
V-Tanks contents treatment process is expected to include agueous-phase destruction of the organic
COCs enhanced by gaseous-phase destruction of the VOCs. A simplified process flow diagram for
treatment of the V-Tanks contents under the amended remedy is shown in Figure 8-1. Final details of the
treatment process will be provided in the remedial design.

Selected Remedy

Disposal
off the INEEL
(with treatment
if necessary)

Y

;_f' ) Off-gas r_" ) @/r
Chemical cont s Treatment | =7

/
—>» | Oxidation/ |—»  _ —— on the

[ — Reduction - INEEL S

:

Stabilization

Tank contents

Disposal
at ICDF

d

Figure 8-1. Simplified process flow diagram for the V-Tanks contents under the amended remedy.

The complete amended remedy for the V-Tanks (TSF-09 and TSF-18) is Soil and Tank Removal,
Chemical Oxidation/Reduction with Stabilization of Tank Contents, and Disposal. The major treatment
activities will take place at the V-Tanks site or areas adjacent (e.g., TAN 607), as necessary to facilitate
remediation. The amended remedy will prevent unacceptable current and future exposure of workers, the
public, and the environment to contaminants in the V-Tanks. Thisremedial action will permanently
reduce the toxicity and mobility of the contamination in the V-Tanks. It will meet the final RAOs by
removing the source of contamination and, thus, break the pathway by which afuture receptor may be
exposed. Thiswill be the final action for this site. The portion of the amended remedy that addresses
removal and treatment of the V-Tanks contents will address the principal threat posed by the V-Tanks
contents.

Under this amended remedy, the V-Tanks contents will be chemically oxidized/reduced to the
extent necessary to meet treatment standards in accordance with ARARs and then solidified in order to
meet ICDF or other approved disposal facility WAC. The ICDF was designated by the Agenciesin the
Final Record of Decision for the Idaho Nuclear Technology and Engineering Center, Operable Unit 3-13
(DOE-ID 1999b) as an appropriate disposal facility for all INEEL-generated CERCLA waste that meets
the ICDF' s WAC. This amended remedy meets the ARAR (40 CFR 761.61[c]) for arisk-based approach
to remediation of the V-Tanks contents. Finally, pursuant to the original remedy selected in the 1999
ROD and refined in the 2003 ESD, the surrounding contaminated soil, the tanks, and debris will be
removed and disposed of at the ICDF. The FRG for soil surrounding the V-Tanks is 23.3 pCi/g for
Cs-137.




The amended remedy for the V-Tanks (TSF-09 and TSF-18) consists of 15 components divided

into three subsets—(1) new or modified components of the amended remedy, (2) components of the
original remedy that are clarified and remain in effect, and (3) components identified in the 2003 ESD
that remain in effect, as follows:

New or Modified Components of the V-Tanks Amended Remedy

Further sampling and/or analysis of the V-Tanks contents to support refinement of the RCRA
characteristic evaluation to determine whether treatment is required for underlying hazardous
constituents. The results of this step will be subject to review and concurrence by the Agencies.

Consolidating and/or blending of the tank contents to facilitate management of the waste as one
homogenous waste stream to the extent practical. If laboratory studies on sludge treatment
demonstrate a clear benefit, some of the liquid excessto the treatment process may be decanted and
treated separately from the remainder of the waste.

Continued temporary use of Tank V-9 for storage until the contents of that tank are removed for
transfer to another V-Tank. Continued temporary use of Tanks V-1, V-2, and V-3 without
secondary containment for storage of waste prior to treatment, blending waste prior to treatment,
and/or for providing an accumulation location for treated waste prior to stabilization.

Chemically oxidizing/reducing the VOCsin the V-Tanks contents as necessary to meet applicable
RCRA LDR F001 treatment standards in accordance with ARARs as well as ICDF or other
approved disposal facility WAC. Chemical oxidation/reduction of PCBs will be performed as
necessary to demonstrate no unreasonable risk to human health and the environment, as part of a
PCB risk-based management strategy developed under 40 CFR 761.61(c). Chemical
oxidation/reduction will be required for specific underlying hazardous constituents (e.g., BEHP) if
the waste is confirmed to exhibit a RCRA characteristic. Laboratory studies will be conducted to
optimize the choice of specific oxidant(s)/reductant(s) (e.g., peroxide) and to optimize the
treatment process. The treatment process selected may be multi-stage and will be conducted ex situ
at the V-Tanks site or areas adjacent (e.g., TAN 607) as necessary to facilitate remediation.

Additional treatment (e.g., solidification, stabilization) of the V-Tanks contents as necessary to
meet ICDF or other approved disposal facility WAC.

Disposing of the treated tank contents at the ICDF or other approved facility.

Removing and disposing of the V-Tanks and associated piping at the ICDF or other approved
facility.

Shipping treatment system off-gas residues and other secondary wastes to the ICDF or an approved
treatment facility as necessary based on the off-gas residue characterization.

Components from the V-Tanks Original Remedy that are Clarified
Excavating contaminated soil:

o Excavating contaminated soil surrounding the V-Tanks that exceeds the FRG to a maximum
of 3 m (10 ft) below ground surface (bgs)



10.

11.

12.

13.

14.

15.

o Excavating additional soil below 3 m (10 ft) bgs to the extent necessary to remove the
V-Tanks and associated piping.

Disposing of the contaminated soil at an approved soil repository.

Post-remediation soil sampling to verify that FRGs are met and to analyze for additional
contaminants if excavation indicates arelease of the V-Tanks contents:

o For contaminated soil lessthan 3 m (10 ft) bgs, post-remediation sampling to verify that
FRGs are met.

o For contaminated soil more than 3 m (10 ft) bgs, post-remediation sampling to determine the
need for ingtitutional controls.

o For contaminated soil beneath the V-Tanks and piping where there is evidence of arelease
(either aleak from aV-Tank or the associated piping), post-remediation soil sampling at the
bottom of the excavation to analyze for V-Tanks contaminants to support arisk analysis that
supports a potential revision to the FRGs and a determination of the need for further actions.
This determination could lead to application of institutional controls, further remediation, or
no action.

o For contaminated soil beneath the V-Tanks and piping where thereis no evidence of a
release from either the V-Tanks or the associated piping, post-remediation soil sampling to
determine the appropriate institutional controls, if any, for this site.

Filling the excavated area with clean soil (soil that meets RAOs) and then contouring and grading
to the surrounding elevation.

Establishing and maintaining institutional controls consisting of signs, access controls, and
land-use restrictions, depending on the results of post-remediation sampling. Institutional controls

will be required if residual contamination precludes unrestricted land use after completion of
remedial action.

Components from the 2003 ESD for the V-Tanks

Further characterizing the surrounding contaminated soil and further defining the corresponding
area of contamination.

Adding ARARSs for managing PCB remediation waste (as described in Section 9).

The RAOsfor the V-Tanks site will be met through the completion of active remediation

(projected for 2007) and implementation of ingtitutional controls. As stated in the 1999 ROD, the
amended remedy continues to address the risks posed by the V-Tanks by effectively removing the source
of contamination and, thus, breaking the pathway by which afuture receptor may be exposed.

8.1 Institutional Controls for the V-Tanks

Theinstitutional controlsidentified in the 1999 ROD for the TSF-09 and TSF-18 V-Tanks are not

changed. The 1999 ROD specifiesinstitutional control requirements and requires that institutional
controls be implemented and maintained by the DOE at any CERCLA site at the INEEL where residual
contamination precludes unrestricted land use.



The 1999 ROD also states that a comprehensive approach for establishing, implementing,
enforcing, and monitoring institutional controls at the INEEL, including WAG 1, will be developed in
accordance with EPA’s Region 10 Final Policy on the Use of Ingtitutional Controls at Federal Facilities
(EPA 1999a). More detailed information and requirements for WAG 1 institutional controls are included
in the 1999 ROD.

8.2 Cost Estimate for the V-Tanks Amended Remedy

The estimated life-cycle cost in NPV for the amended remedy is $32.6 million. Table 8-1
summarizes the V-Tanks ROD Amendment Cost Estimate (INEEL 2004). The estimated cost presented
incorporates further scope and estimate devel opment for the sel ected remedy since the comparative
estimates were prepared for each of the evaluated technologies (see Section 7.1.2). The planning estimate
summarized in Table 8-1 has been updated from the earlier comparative estimate based on the Conceptual
Design Report for Ex Stu Chemical Oxidation/Reduction and Stabilization of the V-Tanks at Waste Area
Group 1, Operable Unit 1-10 (INEEL 2003) and detailed planning for fiscal year 2004. The NPV was
calculated using adiscount rate of 7%. The accuracy range of this estimate is +50% to —30%.

8.3 Expected Outcomes for the V-Tanks Amended Remedy

The Agencies goal in this action isto remove the tanks and their contents from the V-Tanks site,
thereby preventing potential release of contaminants to the environment. The amended remedy will result
in attainment of the remediation goals and protection of current and future workers and future residents.



Table 8-1. Cost estimate summary for the V-Tanks amended remedy.

Actual Cost ) Summary Cost
Through Contingency #° Total Cost
Fy 03  Estimated Cost (percent) FY 03 Dollars Fy 03 Dollars NPV Dollars
CAPITAL COSTS
FFA/CO MANAGEMENT AND OVERSIGHT $ 3911438 $ 3,882,712
Project Management and Support
OU 1-10 RD/RA Scope of Work
(50% of actual cost) 163,301 163,301
V-Tanks Project Mgmt. and Support 1,382,949 2,365,188 3,748,137
$ 1546250 $ 2,365,188 $ 3,911,438

REMEDIAL DESIGN $ 11,217,697 $ 11,189,783
Original Remedy Design
V-Tanks V-9 Sampling 921,108 921,108
V-Tanks RD/RAWP and
Supporting Documents 1,917,310 1,917,310
V-Tanks Closure Plan 56,597 56,597
V-Tanks Safety Analysis 166,290 166,290

$ 3,061,305 $ 3,061,305

Early Remedial Action (ERA) Design

V-Tanks ERA RD/RAWP Addendum
(soil sampling and line isolation) 617,352 617,352

V-Tanks ERA RD/RAWP
Addendum Revision (contents

consolidation and sampling) 45,533 1,073,280 1,118,813
$ 946233 $ 1,073,280 $ 1,736,165
Technology Evaluation and ROD Amendment
V-Tanks Technology Evaluation 630,698 68,922 699,620
V-Tanks Technology Evaluation Report 177,307 177,307
V-Tanks Proposed Plan and
ROD Amendment 158,477 40,058 198,535
V-Tanks Closure Plan 58,289 21,166 79,455
V-Tanks Conceptual Design 497,728 497,728
V-Tanks Laboratory Studies 223,840 697,198 218,404 (31%) 1,139,442
V-Tanks RD/RA Scope of Work 15,247 61,920 77,167
$ 2077121 $ 820,342 218,404  (27%) $ 3,115,867

New Remedy Design
New V-Tanks RD/RAWP and Supporting

Documents 2,892,045 188421  (7%) 3,080,466
V-Tanks Safety Analysis 44,191 119,799 50,004 (50%) 223,894
44191 $ 3,011,844 248325  (8%) $ 3,304,360
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Table 8-1. (continued).

Actual Cost
Through Estimated
FY 03 Cost

REMEDIAL ACTION

Contingency °

(percent)

CAPITAL COSTS (continued

Total Cost Summary Cost
FY 03 FY 03
Dollars Dollars NPV Dollars

$ 16,898,238 $16,690,842

L egacy Waste Management
and Disposition 424,474 331,121 755,595
$ 424474 $ 331,121 $ 755595
Early Remedial Action
V-Tanks Volume Monitoring 69,479 53,028 122,507
Early Site Preparation 555,662 555,662
Soil Sampling and V-9 Piping Isolation 504,230 70,032 574,262
Contents Consolidation and Sampling 2,202,738 98,788 (4%) 2,301,526
$ 1129371 $ 2,325,798 98,788 (4%) $ 3553957
Tank Contents Remedial Action
RA Management and Oversight 2,916,830 0 (0%) 2,916,830
Treatment System Procurement and
Delivery 1,171,851 550,894  (48%) 1,731,745
Mockup Testing Off the INEEL 661,656 338577  (51%) 1,000,233
Site Mobilization, Preparation, and Setup 981,601 292,204 (30%) 1,273,805
Readiness Assessment and Prefinal
Inspection 200,000 74,000 (37%) 274,000
Tank Contents Removal and Treatment 1,107,777 718,893 (65%) 1,826,670
Waste Sampling, Packaging, and Disposal 818,791 521,877 (64%) 1,340,668
Tank Contents Prefinal Inspection and
Reporting 55,000 15,000 (27%) 70,000
Treatment System Dismantlement and
Demobilization 31,869 15,934 (50%) 47,803
$ 7,945,375 $ 2536379  (32%) $ 10,481,754
Soil, Tanks, and Piping Remedial Action
Soil Removal and Disposal 1,130,309 282,578 (25%) 1,412,887
Tanks and Ancillary Piping/Equipment
Removal and Disposal 126,306 67,260 (53%) 193,566
Site Backfill and Restoration 106,591 28,388 (27%) 134,979
Sail, Tanks, and Piping Prefinal Inspection
and Reporting 55,000 15,000 (27%) 70,000
$ 1,418,206 $ 393226 (28%) $ 1,811,432
V-Tanks Remedial Action Final |nspection and Reporting
Final Inspection and RA Report 165,000 48,000 (29%) 213,000
Closure Certification and Closure Report 65,000 18,000 (28%) 83,000
$ 230,000 66,000 (29%) $ 296,000
Capital Cost Subtotal $ 5,638,323 $19,521,154 25,159,477
Contingency 3,451,122
CAPITAL COST TOTAL $ 5,638,323 $ 19,521,154 $ 3,561,122  (18%) $ 28,720,599 $ 32,027,873 $31,763,337
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Table 8-1. (continued).

Actual Cost Total Cost Summary Cost
Through Estimated Contingency ® b FY 03 FY 03
FY 03 Cost (percent) Dollars Dollarss NPV Dollars

OPERATIONS AND MAINTENANCE (O& M) COST

OU 1-10 Ingtitutional Controlsand Five-Year Reviews

Institutional Controls 100,617 288,000 388,617
Five-Year Reviews 162,500 48,750 (30%) 211,250
$ 100617 $ 450,500 48,750 (11%) $ 599,867
O&M Cost Subtotal 100,617 450,500 551,117
Contingency 48,750 (11%)
O&M COST TOTAL $ 100617 $ 450,500 48,750 (11%) $ 599,867 $ 599867 $ 326971
TOTAL ESTIMATED COST $ 9,046,214 $19,971,654 $ 3609872 (18%) $32,627,740 $32,627,741 $ 32,090,308

Notes: a Contingency is not applied to actua cost.
b. Overall contingency on estimated cost is 18%. The contingency rate applied to each line item varies.







9. STATUTORY DETERMINATIONS FOR THE V-TANKS

Under CERCLA Section 121 and the NCP, the Agencies must select remedies that are protective of
human health and the environment, that comply with ARARs (unless a statutory waiver isjustified), that are
cost effective, and that utilize permanent solutions and alternative treatment technol ogies or resource
recovery technologies to the maximum extent practicable. In addition, CERCLA includes a preference for
remedies that employ, asaprincipal element, treatment that permanently and significantly reduces the
toxicity, mobility, or volume of hazardous wastes, and has a bias against “ off-Site disposal” (that is, disposa
off the INEEL) of untreated wastes. The following sections discuss how the amended remedy meets these
statutory requirements.

9.1 Protection of Human Health and the Environment

The amended remedy will protect human health and the environment from contaminantsin the
V-Tanks contents by removing the contents from the V-Tanks site. Institutional controls also will ensure that
pathways to human or ecological receptors will not be completed during the institutional control period
before 2099. Land-use restrictions may be implemented after 2099 to protect human health and the
environment if contaminated soils above the final remediation goals areleft in place.

9.2 Compliance with ARARS

Implementation of the amended remedy will comply with all ARARs. However, some ARARS
identified in the 1999 ROD have been deleted, some corrected, and others added in this amended remedy.
Table 9-1 lists al ARARs from the 1999 ROD, changed ARARS, and newly identified ARARs for the
amended remedy.

9.2.1 Clarification of ARARs

The Agencies have agreed to clarify and apply ARARSs to the remedy as described in the following
subsections:

9.21.1 One Waste Stream. All thewastein Tanks V-1, V-2, V-3, and V-9 is considered one waste
stream. Waste typically was routed through Tank V-9 for solids removal before distributionto V-1, V-
2, or V-3, depending on available capacity. While the concentrations of specific hazardous
constituents may vary from tank to tank, the overall average concentration of the hazardous waste
constituents for all tanks will be used to determine the applicability of LDR treatment standards to the
entire waste stream.

9.21.2 Waste Characterization. The V-Tanks waste has been characterized as a FOO1 listed waste
under RCRA based on the documented use of trichloroethylene for its solvent properties meeting the
FOO1 listing criteriain 40 CFR 261 Subpart D. The FOO1 “spent solvent” designation in 40 CFR
261.31 can include other chlorinated solvents (i.e. tetrachl oroethylene, methylene chloride, 1,1,1
trichloroethane, carbon tetrachloride, and chlorinated fluorocarbons) that may be present in the
V-Tanks waste above the FOO1 treatment standard. Currently, no determination has been made by NE-
ID regarding whether these other solvents meet the criteria for receiving the FOO1 designation as listed
RCRA wastes. However, the V-Tanks waste will be treated to meet the FOO1 treatment standard in 40
CFR 268.40 for all of the FOO1 chlorinated solvents. No other listed waste codes are applicable to this
waste. Other characteristic codes may be applicable to the waste.
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Table 9-1. Summary of ARARSs for the V-Tanks amended remedy.

ARAR Type Status
_ _ kol
.o 8o 5o 2 _8
S EE 2&| 8 8 b5&
. - 28 58 §8 & 3 3%
Requirement (Citation) o e © o Comments
Clean Air Act and Idaho Air Regulations
IDAPA 58.01.01.161 (formerly IDAPA 16.01.01.161), Toxic Substances A X Appliesto air emissions during excavation of soils
and during removal and treatment of waste.
IDAPA 58.01.01.500.02 (formerly IDAPA 16.01.01.500.02), Reguirements for Administrative requirement only, no substantive
e e A X requirements. Applies to portable equipment used to
Portable Equipment
remove and trest waste.
IDAPA 58.01.01.585 (formerly IDAPA 16.01.01.585), Toxic Air Pollutants, A X Appliesto air emissions during excavation of soils
Noncarcinogenic Increments and during removal and treatment of waste.
IDAPA 58.01.01.586 (formerly IDAPA 16.01.01.586), Toxic Air Pollutants, Appliesto air emissions during excavation of soils
] : A X !
Carcinogenic Increments and during removal and treatment of waste.
IDAPA 58.01.01.591 (formerly IDAPA 16.01.01.591), National Emission Standards for A « mmm% Sonect ! M_ﬂwmvm__ %mﬂﬂ iesfoar emesons
Hazardous Air Pollutants, and the following as cited in it: 9 9
treatment of waste.
40 CFR 61.92, National Emission Standards for Hazardous Air Pollutants Standard A X Appliesto air emissions during excavation of soils
(NESHAPS) and during removal and treatment of waste.
40 CFR 61.93, NESHAPS Emission Monitoring and Test Procedures A X Appliesto air emissions during excavation of soils
and during removal and treatment of waste.
- . Appliesto air emissions during excavation of soils
40 CFR 61.94(a), NESHAPs Emissions Compliance A X and during removal and treatment of waste.
IDAPA 58.01.01.650 and .651 (formerly IDAPA 16.01.01.650 and .651), Rules for Control of Appliesto air emissions during excavation of soils
o A X !
Fugitive Dust and during removal and treatment of waste.
RCRA and Hazardous Waste Management Act
Generator Standards
IDAPA 58.01.05.006 (formerly IDAPA 16.01.05.006), Standards Applicable to Generators of A X
Hazardous Waste, and the following, ascited iniit:
40 CFR 262.11, Hazardous Waste Determination A X Appliesto contaminated soils and tank waste, as well
as newly generated secondary waste.
Applies to contaminated soils and tank waste, as well
40 CFR 262.20-.23, The Manifest A X as newly generated secondary waste that will be
transported.
Applies to contaminated soils and tank waste, as well
40 CFR 262.30-.33, Pre-Transport Reguirements A X as newly generated secondary waste that will be

transported.
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Table 9-1. (continued).

ARAR Type Status
: _ B
Lo 8o Gel 8 5 B
S EEx =¥l & SE
. . 28 88 88 & 3 &3
Requirement (Citation) e e & Comments
General Facility Standards
IDAPA 58.01.05.008 (formerly IDAPA 16.01.05.008), Standards for Owners and Operators of A X
Hazardous Waste Treatment, Storage, and Disposal Facilities, and the following, ascited iniit:
i . Appliesto V-Tanks waste before treatment and after
40 CFR 264.13 (a)(1-3), General Waste Analysis A X treatment but before disposal
. Applies to the treatment facility for the V-Tanks
40 CFR 264.14, Security A X waste at TSF.
. ] Appliesto the treatment facility for the V-Tanks
40 CFR 264.15, General Inspections Requirements A X waste at TSF.
- Appliesto the treatment facility for the V-Tanks
40 CFR 264.16, Personnel Training A X waste at TSE.
. Applies to the treatment facility for the V-Tanks
40 CFR 264.Subpart C, Preparedness and Prevention A X waste at TSF.
40 CFR 264.Subpart D, Contingency Plan and Emergency Procedures A X Appliesto the treatment fecility for the V-Tanks
waste at TSF.
40 CFR 264.111(a) and (b) Closure Performance Standards A X | Appliesto the V-Tanks site after waste removal.
A X Applies to equipment used to remove waste and
. N ; . s0ils, to treat tank waste, and to transport treated
40 CFR 264.114, Disposal or Decontamination of Equipment, Structures, Soils waste and contaminated soil. Also applies to the
V-Tanks and ancillary lines and equipment.
_ ) Applies to containers used during the removal and
40 CFR 264.171-.178, Use and Management of Containers A X treatment of VV-Tanks waste a TSF.
Added as applicable to new tank systems used to
40 CFR 264.192-.196, Tanks Systems A X tret or store V-Tanks waste.
) Appliesto the V-Tanks and to new tanks used in the
40 CFR 264.197(a), Tank Closure and Post-Closure Care A X treatment system at TSF.
Added as applicable to the use of the V-Tanks for the
40 CFR 264.553(c) and (€), Temporary Units A X | accumulation and subsequent storage of treated
waste.
40 CFR 264.554 () to (k), Staging Piles A X Added as applicable to staging piles of contaminated

soils.




v-6

Table 9-1. (continued).

ARAR Type Status
' , .w
Lo 8o Gel 8 5 B
S EEx =¥l & SE
. - 28 B8 §8 & 3 3%
Requirement (Citation) e e & Comments
Land Disposal Restrictions
IDAPA 58.01.05.011 (formerly IDAPA 16.01.05.011) Land Disposal Restrictions, and the A X
following, ascited init:
- Appliesto V-Tanks waste and secondary wastes
40 CFR 268.40(a)(b)(e), Applicability of Treatment Standards A X generated during treatment of the V-Tanks waste.
40 CFR 268.45, Treatment Standards for Hazardous Debris A X Applies to V-Tanks debris and debris associated with
the treatment system at TSF.
. Appliesto V-Tanks waste and secondary wastes
40 CFR 268.48(a), Universal Trestment Standards A X generated during treatment of the V-Tanks waste.
40 CFR 268.49, Alternative LDR Treatment Standards for Contaminated Soil A X £plies o contaminated soil Trom around the
Toxic Substance Control Act (TSCA)
. —— . Applicable to management and disposal of PCB
40 CFR 761.61(c), Remediation Waste: Risk-based Disposal Approval A A X Remediation Waste at the INEEL .
40 CFR 761.79(b)(1), PCB Decontamination Standards and Procedures: A A X Applicable to decontamination of equipment used to
Decontamination Standards manage PCB contaminated waste.
40 CFR 761.79(c)(1) and (2), Decontamination Standards and Procedures: Self-Implementing A A X Applicable to decontamination of equipment used to
Decontamination Procedures manage PCB contaminated waste.
A Applicable to decontamination of equipment used to
40 CFR 761.79(d), Decontamination Solvents A A X manage PCB contaminated waste.
S Applicable to decontamination of equipment used to
40 CFR 761.79(e), Limitation of Exposure and Control of Releases A A X manage PCB contaminated waste.
Toxic Substance Control Act (TSCA) (continued)
A . Applicable to decontamination of equipment used to
40 CFR 761.79(g), Decontamination Waste and Residues A A X manage PCB contaminated waste.
To-Be-Considered
DOE Order 5400.5, Chapter I1(1)(a, b), Radiation Protection of the Public and the Environment 7 TBC 7 X 7 W%%Fowﬁﬁ_wh:m V-Tanks site before, during, and after
DOE Order 435.1, Radioactive Waste Management TBC X 7 Appliesto the V-Tanks site before, during, and after
remediation.
Region 10 Final Palicy on Ingtitutional Controls at Federal Facilities (EPA 1999a) TBC X Applies to contamination left in place.

Key: A=applicable requirement; TBC = to be considered.




The sampling data at thistime is not adequate to exclude some of the potentially applicable
characteristic “D” codes. Interference between compounds during the laboratory analysis of waste
samples resulted in detection limits that exceeded characteristic levelsfor some of the "D”-coded waste
constituents. That meansit is not possible to determine if the actual concentrations in the waste exceed the
applicable limits for some constituents. Until the additional planned sampling is completed, the Agencies
will assume that the “D” characteristic codes are applicable for those codes where the interference
prevents a determination on the applicability of the “D” code. This meansthat the treatment system will
be designed to meet the “D” code treatment standards and associated Universal Treatment Standards
(UTYS) for any Underlying Hazardous Constituents (UHCs). Thisisin addition to the applicable FOO1
treatment standards. If the additional sampling effort demonstrates that the V-Tanks waste does not
exhibit any hazardous characteristic so that there are no applicable “D” codes, then treatment goals will
be modified in the RD/RA Workplan to achieve compliance with only the applicable FOOL treatment
standards. In that case, treatment of UHCsto UTS levels will not be required.

9.2.1.3 Management of PCB Remediation Waste. The Agencies have determined that the
management of PCB remediation waste will be modified in accordance with the ARAR,
40 CFR 761.61(c). Under TSCA, separate analysis of the liquid phase (< 0.1 mg/kg) and the sludge
phase (294 mg/kg) isrequired. If the waste is not separated into its separate phases, the combined
waste must be managed as if the combined waste were at the concentration of the higher phase (40
CFR 761.1[b][4][iv]). The waste in the V-Tanks will, therefore, be managed at the as-found
concentration of the highest individual phase (294 mg/kg), rather than the 18 mg/kg average
concentration. The PCBsin the V-Tanks waste are the result of historical spills or unauthorized
releases of PCB-containing materials from nuclear testing and development activities at TAN.
Drains from within the TAN facilities collected spilled materials and routed the waste to the
V-Tanks. The V-Tanks were installed for the express purpose of collecting waste products from
TAN activities for appropriate management (i.e., as pollution control devices). The waste in the
V-Tanks (an agueous industrial sludge) meets the definition of PCB remediation waste under 40
CFR 761.3. Bulk PCB remediation waste with a concentration greater than 50 ppm may be
disposed of without treatment in a hazardous waste landfill (40 CFR 761.61[a][5][iii]). For
CERCLA waste, the ICDF is equivalent to a hazardous waste landfill and, therefore, may receive
the V-Tanks waste for disposal. The V-Tanks waste is also less than the ICDF WAC upper limit
for PCBs established at 500 ppm.

The TSCA prohibits the land disposal of waste(s) greater than 50 mg/kg that fail the paint filter
test. The TSCA aso prohibits the solidification of this waste to pass the paint filter test unlessa
risk-based petition is approved under 40 CFR 761.61(c). The ARAR 40 CFR 761.61(c) dlows a
risk-based petition showing the planned treatment for the V-Tanks waste, the final disposition at the
ICDF, and a demonstration of the acceptable risk resulting from management of the waste according to
this plan. The information required for this petition has been compiled in “ Risk-Based Approach for
Management of PCB Remediation Waste from the V-Tanks’ (Engineering Design File [EDF]-3077), and
that document has been placed in the Administrative Record for OU 1-10. Signature by EPA of thisROD
Amendment constitutes the CERCLA equivalent of the approval required under TSCA, confirming that
EPA finds the proposed management approach does not pose an unreasonable risk of injury to human
health or the environment.

9.2.1.4 Characterization of Secondary Waste as F001 Listed Waste. VOCs, mercury, or
other hazardous constituents released during the chemical oxidation/reduction or stabilization
processes and collected on activated carbon, sulfur-impregnated carbon, or HEPA filtersis a new
waste stream, with its own treatment requirements. After treatment of the V-Tanks contents, these
secondary wastes will be characterized as FO01, and further characterized to determine if the
stream exhibits any of the characteristics of a hazardous waste. Applicable treatment standards will
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be assigned based on these characteristics. The secondary waste will be tested to determine if it
meets applicable LDR treatment standards, and it will be treated, as appropriate.

9.2.1.5 Temporary Use for Accumulation. Tank systems that are used to manage hazardous
waste are typically required to have secondary containment. New tank systems that are installed as
part of the remedy will meet that requirement. However, the remedy design may call for the
existing V-Tanks to be temporarily used (for an anticipated period of |ess than one year) to provide
an accumulation location for treated waste prior to stabilization without secondary containment. An
evaluation of the tanks as documented in “Use of V-1, V-2, and V-3 for Storing, Blending, and
Accumulating Waste During Remediation of the V-Tanks’ (EDF-3948) demonstrates that the tanks
meet the requirements of 40 CFR 264.553(c), allowing the temporary use of these tanks during
remediation. Signature of this ROD Amendment constitutes the CERCLA equivalent of the
approval required under RCRA for use of the V-Tanks for accumulation and subsequent storage of
treated waste during the treatment operation without secondary containment.

9.2.1.6 Staging Piles. Based on the presence of FOO1-listed hazardous constituents in the contents
of the V-Tanks, and documented spills of the tank waste to soils at the ground surface during waste
transfers, it is assumed that the contaminated soil (which resulted from spills during some pumping
operations to remove excess liquid from the V-Tanks) also carries the FOO1 code. Soil sampling
results to date have not reveal ed detectable concentrations of the hazardous constituents for which
the FOO1 code applies. Regardless, the application of the FOO1 code to the contaminated soils
means the contaminated soils must be managed in accordance with RCRA regulations. In
accordance with the 1999 OU 1-10 ROD, contaminated soils will be excavated and disposed of at
the ICDF. During excavation and prior to transport, the contaminated soils may be placed directly
in roll-off boxes or may be placed in staging piles. 40 CFR 264.554(a) to (k), “ Staging Piles,” is
cited asan ARAR for contaminated soils, in case the remedial design determines that staging piles
are anecessary feature of the remedial action.

9.3 Cost Effectiveness

In the Agencies' judgment, the amended remedy is cost effective and represents a reasonable value
for the money to be spent. In making this determination, the Agencies used the following definition from
NCP Section 300.430(f)(1)(ii)(D): “A remedy shall be cost effective if its costs are proportional to its
overall effectiveness.” The Agencies determination was accomplished by evaluating the “ overall
effectiveness’ of those alternatives that satisfied the threshold criteria (i.e., were both protective of human
health and the environment and compliant with ARARS). Overall effectivenessis evaluated by ng
three of the five balancing criteriain combination: long-term effectiveness and permanence; reductionin
toxicity, mobility, or volume through treatment; and short-term effectiveness, and then comparing the
overall effectiveness to costs to determine cost effectiveness. The relationship of the overall effectiveness
of the amended remedy was determined to be proportional to its costs and, hence, it represents a
reasonable value for the money to be spent.

The estimated life-cycle cost in NPV for the amended remedy is $32.1 million, as presented in
Table 8-1. (The NPV includes actual costs expended through September 2003 but does not include a
contingency on the actual costs.)



9.4 Utilization of Permanent Solutions and Alternative Treatment
or Resource Recovery Technologies to the
Maximum Extent Practicable

The Agencies have determined that the amended remedy represents the maximum extent to which
permanent solutions and treatment technol ogies can be utilized in a practicable manner for the final
remedial action at this V-Tanks site. The Agencies determined that the amended remedy provides the best
balance of tradeoffsin terms of the five balancing criteria (described in Section 7), while also considering
the statutory preference for treatment as a principal element and bias against treatment and disposal off
the INEEL, and considering state and community acceptance.

9.5 Preference for Treatment as a Principal Element

The statutory preference for remedies that employ treatment as a principa element is satisfied
because treatment is used to destroy organic compounds including PCBs and to stabilize inorganic
contaminants including metals and radionuclides.

9.6 Five-Year Review Requirements

Under the amended remedy, the contamination in the V-Tanks contents will be removed from the
V-Tanks site. However, pursuant to the original remedy, contaminants in the surrounding soil may remain
on the INEEL during the remedial action above levelsthat alow for unlimited use and unrestricted
exposure. Therefore, a statutory review will be conducted within 5 years after initiation of remedial
action, and at least every 5 years thereafter through the standard CERCLA 5-year review process. The
reviews will be conducted to ensure that the amended remedly is, or will be, protective of human health
and the environment. This provision does not preclude more frequent reviews by one or more of the
Agencies.






10. DOCUMENTATION OF SIGNIFICANT CHANGES

This section documents both significant and minor changes to the V-Tanks remedy. Section 10.1

summarizes three significant and two minor changes from the 2003 Proposed Plan.

Plan:

10.1 Changes to the V-Tanks Remedy from the Proposed Plan

The following are three significant changes made to the V-Tanks remedy from the 2003 Proposed

Further sampling and/or analysis of the V-Tanks contents will be completed to support refinement
of the RCRA characteristic evaluation to determine whether treatment is required for underlying
hazardous constituents. The results of this effort will be subject to review and concurrence by the
Agencies.

An option to decant and separately treat some of the liquid from the tanks was added to the
amended remedy. To optimize the treatment of the V-Tanks contents, the 2003 TER considered
removal and treatment of a portion of the liquid phase in the evaluation of the remedid aternatives.
The Proposed Plan did not specify this option. This option may be implemented if laboratory
studies establish a clear benefit.

The selected remedy is ex situ chemical oxidation/reduction to treat VOCs to both FO01 LDR
treatment standards and disposal facility waste acceptance criteria. PCBs also will be chemically
oxidized/reduced as necessary to demonstrate no unreasonable risk to human health and the
environment, as part of the PCB risk-based management approach under 40 CFR 761.61(c)

(see Section 9.2.1.3, “Management of PCB Remediation Waste”). Chemical oxidation/reduction
also will be required for specific underlying hazardous constituents (e.g., BEHP) if the wasteis
confirmed to be RCRA characteristic. Resulting treatment residues will be solidified or stabilized
as necessary to meet the ICDF or other approved disposal facility WAC.

The following are two minor changes made to the V-Tanks remedy from the 2003 Proposed Plan:
During the data validation process, a laboratory error was discovered in the calculation of inorganic
concentrations. This error has been corrected in Table 2-2 of this document. The changesin the

datawould not have significantly affected the technology evaluation or the selection process.

Thetitles of the Thermal Desorption alternatives were modified for clarity. No other changes were
made to these aternatives.
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11. EXPLANATION OF SIGNIFICANT DIFFERENCES

This section documents significant changes and clarifications to existing remedies and documents
public participation activities. Section 11.1 summarizes a significant change to the original remedy for the
PM-2A Tanks. Section 11.2 clarifies portions of the original remedy selected in the 1999 ROD for
remediation of contaminated soil a both the V-Tanks and PM-2A Tanks sites. Section 11.3 documents a
significant change to the Reactor Vessel Burial Site. Section 11.4 documents the public participation
efforts associated with these changes.

11.1 Changes to the PM-2A Tanks Remedy
from the 1999 Record of Decision

One significant change was made to the PM-2A Tanks remedy from the 1999 ROD. The change
was made in part to support the INEEL accelerated cleanup initiative.

Like the V-Tanks, the PM-2A Tanks are being remediated to prevent any potential future release of
the tank contents to the environment. The PM-2A Tanks contain solidified sludge contaminated with
radionuclides, organic compounds (including chlorinated solvents), and inorganic contaminants
(including metals). Unlike the V-Tanks, essentially no free liquids are present in the PM-2A Tanks
because in 1981 the tanks were partialy filled with material to absorb free liquid. Aswith the V-Tanks,
the contents of the PM-2A Tanks are considered FOO1 listed based upon the documented use of
trichloroethylene for its solvent properties. The FOO1 “ spent solvent” designation includes other
chlorinated solvents (i.e. tetrachl oroethylene, methylene chloride, 1,1,1 trichloroethane, carbon
tetrachloride, and chlorinated fluorocarbons) that may be present in the PM-2A Tanks waste above the
FOO1 treatment standard. Currently, no determination has been made by NE-ID regarding whether these
other solvents meet the criteriafor receiving the FOO1 designation as FOO1 listed RCRA waste. However,
the PM-2A Tanks waste will be treated to meet the FOO1 treatment standard in 40 CFR 268.40 for all of
the FOO1 chlorinated solvents.

As with the V-Tanks, some of the soil surrounding the tanks is contaminated, principally with
Cs-137. The contamination originated from accidental releases during periodic pumping operations to
remove excess liquid from the PM-2A Tanks (Section 4.1.6 of the 1997 RI/FS provides more information
about PM-2A Tanks operations). The tanks are part of a system that includes ancillary piping and
eguipment within the area designated as the PM-2A Tanks site. The surrounding contaminated soils and
associated piping will be remediated along with the PM-2A Tanks.

The original selected remedial action for the PM-2A Tanks contents documented in the 1999 ROD
was identified as “ Alternative 3d: Soil Excavation, Tank Content VVacuum Removal, Treatment, and
Disposal.” However, during remedial design activities, including additional sampling, the Agencies
determined the tanks are structurally strong enough that they could be removed intact, with the contents
still inside. As described in Section 7.2.2.2 of the 1999 ROD, “removal and decontamination [of the tank
contents and the tanks themsel ves] increase the chance of worker exposure and, therefore, lower the
short-term effectiveness.” In addition to avoiding potential worker exposure, removal of the tanks with
the contents inside will cost less and require less time to complete remediation. As provided in the
original selected remedy, the tank contents will be treated as necessary to destroy or remove the FOO1
listed congtituents to meet L DRs and stabilized to meet other WAC for the disposal at the ICDF or other
approved facility.

As stated above, although significant changes are not being made to the part of the remedy that
deals with the removal and disposal of contaminated soil from around the tanks and the tanks themselves,
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these parts of the remedy are being modified for clarity. Details about these changes are provided in
Section 11.2.

The original remedy called for removal of the tank contents, decontamination of the tanks, filling
the tanks with an inert material, and leaving the tanks in place. Under the new remedy, after the tanks are
excavated with the contents till inside and the contents treated as necessary, the tanks and treated
contents will be transported to the ICDF or other approved facility for disposal. Void space in the tanks
will be filled pursuant to that facility’s WAC.

Table 11-1 lists components of the original remedy that are being changed.

Removing the tanks with the waste still inside improves short-term effectiveness. Potential risks to
workers are avoided because the contents will not be removed from the tanks. Keeping the waste inside
the tanks al so reduces the potential for release of the contaminated materials to the environment during
remediation. In addition, removing the tanks allows the sand bedding, cradle, and soil under the tanks to
be directly accessible for inspection and sampling to confirm that no releases have occurred from the
tanks.

As specified under the original remedy, the contents will be treated as necessary to meet disposal
facility WAC. The results of sampling activities conducted in 2003 indicated that, except for
tetrachl oroethylene (PCE), the contents meet LDRs. The tank contents are expected to be treated through
thermal desorption or chemical oxidation/reduction to reduce the PCE to meet LDRs and disposal facility
WAC. Treatment will take place at or adjacent to the PM-2A Tanks site (e.g., TAN 607) as necessary to
facilitate remediation. Treatment studies will be conducted as hecessary to select and refine the most
appropriate treatment option. After treatment, the tank contents will be re-sampled to confirm compliance
with LDRs and the applicable disposal facility WAC, and the tanks and the treated contents will be
transported to the ICDF or other approved facility for disposal.

Based on a “rough order of magnitude” cost estimate, the modified remedy is projected to cost
approximately 20 percent less than the original selected remedy (the original selected remedy was
estimated in 1999 to cost $6.6 million). The cost savings are primarily the result of eliminating the
vacuum system equipment and controls necessary to remove and manage the tank contents separately
from the tanks.

Table 11-1. Changes to the selected remedy for the PM-2A Tanks (TSF-26).

Remedial Action
Element Original Remedy Remedy Change
Waste Removal Removing tank contentsusing  Tanks will be removed with the waste till inside.

commercial vacuum
excavation technology

Decontamination ~ Decontaminating the tanks Thereis no need to decontaminate the tanks since they will no longer be
and filling with inert material  left in place but disposed of at the ICDF or other approved facility.
Before disposal, the contents of the tanks will be treated as necessary to
meet LDRs and disposal facility WAC. Void space in the tanks will be
filled, as necessary or desirable, as part of disposal facility operations.

Waste Treatment  Verification of thewasteform  The waste in the tanks will be treated as necessary to meet LDRs and
not requiring treatment before  disposal facility WAC. Confirmation sampling will be conducted to
disposal (and treating tank verify that no further treatment is necessary prior to disposal.
contents to meet waste
acceptance criteria, if
necessary).

Estimated Cost $6.6 million $5.3 million*

a. Cost estimate for remedy change was prepared as a “rough order of magnitude” estimate.
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11.2 Clarifications to the V-Tanks and PM-2A Tanks Remedies
from the 1999 Record of Decision

Clarifications are made to the 1999 ROD for remediation of contaminated soil at Sites TSF-09 and
TSF-18 (the V-Tanks) and Site TSF-26 (the PM-2A Tanks). For these sites, the 1999 ROD identified the
source of soil contamination as being from spills during transfer of waste to and/or from the tanks. Based
on site characterization, the baseline risk assessment for these sites only addressed soils surrounding the
tanks. From the site characterization and the risk assessment, Cs-137 was identified as a contaminant of
concern and the final remediation goa of 23.3 pCi/g was established as the cleanup level.

The 1999 ROD did not address, in detail, the potential for soil contamination under the tanks and
piping due to leaks. To cover this potential, the 1999 ROD called for (a) post-remediation soil sampling at
the bottom of each excavation to verify FRGs are met, and (b) analysis of the soil samples for additional
contaminants present in the tanks' contents to perform arisk analysisin support of an institutional control
determination for each site.

Asthe V-Tanks and associated piping are removed, the underlying soils will be evaluated to
determineif thereis any evidence of aleak or release of the V-Tanks contents. This evaluation will
include visua examinations of the tanks and piping, visual evaluations for staining of underlying soils,
and radioactive field screening. If there is evidence of aleak or release, then post-remediation sampling
for tank contaminants and further risk analysis are necessary that support a potential revision to the FRGs,
if thereis a need for further actions. This determination could lead to application of institutional contrals,
further remediation, or no action. The following clarifications, therefore, are made to the soil remedy
description for the V-Tanks and the PM-2A Tanks sites to more clearly distinguish between the remedy
requirements for soils surrounding the tanks and piping (above or adjacent to the tanks and piping and
typically between ground surface and 3 m [10 ft] bgs) and soil beneath the tanks and piping (typically
more than 3 m [10 ft] bgs):

o The soil remedy description for Sites TSF-09 and TSF-18 (the V-Tanks) is clarified in Table 11-2
o The soil remedy description for Site TSF-26 (the PM-2A Tanks) is clarified in Table 11-3

o The overal soil management strategy for Sites TSF-09 and TSF-18 (the V-Tanks) and Site TSF-26
(the PM-2A Tanks) isillustrated in Figure 11-1.

11.3 Changes to the Remedy for the Reactor Vessel Burial Site
(TSF-06, Area 10) from the 1999 Record of Decision

A significant change from the determinations documented in the 1999 ROD is made for the
Reactor Vessel Burial Site (TSF-06, Area 10). This potential release site was eval uated as part of the
WAG 1 Comprehensive Remedial Investigation/Feasibility Study (DOE-ID 1997). As no pathway existed
to human or ecological receptors, no cleanup was required and therefore the site was documented as a
“No Action” sitein the 1999 ROD.
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Table 11-2. Clarifications to the soil remedy description for Sites TSF-09 and TSF-18 (the V-Tanks).

Remedial
Action Element Origina Remedy Remedy Clarification
Final The FRG is23.3 pCi/gfor FRGsapply in adifferent manner for soil to a depth of 3 m (10 ft)
Remediation Cs-137. bgs and to soil more than 3 m (10 ft) bgs:
God Excavation of soil exceeding the Cs-137 FRG of 23.3 pCi/gto a
maximum depth of 3 m (10 ft) bgs
Application of institutional controls for soil exceeding the Cs-137
FRG of 23.3 pCi/g that is more than 3 m (10 ft) bgs.
Extent of Excavating contaminated Excavating contaminated soil that exceeds the FRG to a
Excavation soil. maximum of 3 m (10 ft) bgs.
Contaminated soil that is Excavating additional soil below 3 m (10 ft) bgs to the extent
abovethe 23.3 pCi/g FRG  necessary to remove the V-Tanks and associated piping.
for Cs-137 will be
removed to the bottom of
the excavation of the
V-Tanks and will be
disposed of .
Post- Post-remediation soil Post-remediation soil sampling to verify FRGs are met and to
Remediation sampling at the bottom of analyze for additional contaminants if excavation indicates a
Sampling the excavation to verify release of the V-Tanks contents. Clarified as follows:
FRa?S arfe m;tj(;a_r:_d t%j For the contaminated soil less than 3 m (10 ft) bgs,
analyze tor additional post-remediation sampling to verify the Cs-137 FRG is met.
V-Tanks contaminantsin
order to perform arisk For the contaminated soil that is more than 3 m (10 ft) bgs,
analysisin support of an post-remediation sampling to determine the need for institutional
ingtitutional control controls.
determination at thissite.  For the contaminated soil beneath the V-Tanks and piping where
there is evidence of arelease (aleak from atank or the piping),
post-remediation soil sampling at the bottom of the excavation, to
analyze for V-Tanks contaminants to support arisk analysis that
supports a potential revision to the FRGs and a determination of
the need for further actions. This determination could lead to
application of ingtitutional controls, further remediation, or no
action.
For the contaminated soil beneath the V-Tanks and piping where
there is no evidence of arelease either from the V-Tanks or the
associated piping, post-remediation soil sampling to determine the
appropriate institutional controls.
Institutional Additional institutional Institutional controls will be required if contamination remaining
Controls controls may be required at the site precludes unrestricted land use after completion of the

based on the
contamination remaining
at the V-Tanks sites after
completion of the remedial
action.

remedial action.
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Table 11-3. Clarifications to the soil remedy description for Site TSF-26 (the PM-2A Tanks).

Remedial
Action Element Origina Remedy Remedy Clarification
Final The FRG is23.3 pCi/gfor FRGsapply in a different manner for soil to a depth of 3 m (10 ft)
Remediation Cs-137. bgs and to soil more than 3 m (10 ft) bgs:
God Excavation of soil exceeding the Cs-137 FRG of 23.3 pCi/gto a
maximum depth of 3 m (10 ft) bgs
Application of institutional controls for soils exceeding the
Cs-137 FRG of 23.3 pCi/g more than 3 m (10 ft) bgs).
Extent of Excavating contaminated Excavating contaminated soil exceeding the FRG to a maximum
Excavation soil. of 3 m (10 ft) bgs.
Contaminated soil that is Excavating additional soil exceeding the FRG below 3 m (10 ft)
above the 23.3 pCi/g FRG  bgsto the extent necessary to remove the PM-2A Tanks and
for Cs-137 will be associated piping.
removed to the bottom of
the excavation of the
PM-2A Tanks and will be
disposed of .
Post- Post-remediation soil Post-remediation soil sampling to verify final remediation goals
Remediation sampling at the bottom of (FRGs) are met and to analyze for additional contaminants if
Sampling the excavation to verify excavation indicates arelease of the PM-2A Tanks contents
FRGs are met and to waste. Clarified as follows:
analyze for additional : . o
. For contaminated soil less than 3 m (10 ft) bgs, post-remediation
PM-2A Tank contaminants sampling to verify the Cs-137 FRG is met.
in order to perform arisk
analysisin support of an For contaminated soil more than 3 m (10 ft) bgs, post-remediation
institutional control sampling to determine need for institutional controls.
determination at thissite.  For contaminated soil beneath the PM-2A Tanks and piping,
where there is evidence of arelease (Ieak from tank or piping),
post-remediation soil sampling at the bottom of the excavation to
analyze for PM-2A tanks contaminants to support arisk analysis
that supports a potential revision to the FRGs and a determination
of the need for further actions. This determination could lead to
application of ingtitutional controls, further remediation, or no
action.
For contaminated soil beneath the PM-2A Tanks and piping,
where there is no evidence of arelease from tank or associated
piping, post-remediation soil sampling to determine the
appropriate institutional controls, if any, for this site.
Institutional Based on the results of Ingtitutional controls will be required if contamination precludes
Controls post remedial action unrestricted land use after completion of remedial action.

sampling, institutional
controls may be required.
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Soils Beneath Tanks and Piping

+ Excavate soils as necessary to remove
waste, tanks, and associated piping.
* Remove tanks and piping.

Does
evaluationindicate
evidence of release from tanks
or piping [e.g., visual,
radioactive scan)2

No

Surface Soils

* Conduct pre-remediation sampling to
determine extent of excavation.

* Sample soils for contamination
fromtank contents.

» Performrisk assessment.

* Establishnew FRGs as
appropriate to meet RAOs.

: :

Does confirmation
soil sampling
confirm compliance with FRGs
(eg.<23.3pCi/g Cs-137)2

institutional controls required Yes

>FRGs

+ Excavate soilstomeet FRGs.

Is base of excavated area
<3m(10ft]}deep?

No

» Apply appropriate institutional
> controls,

(eg. soil>2.3 pCi/g Cs-137)2

V\lo

* No institutional controls required.

* Determine date for unrestricted
use of site [eg. based on
Cs-137 decay).

* Cs-137 = cesium-137 !
' RG = final remediation goal .
v pCi/g = picocuries per gram :
. RAO = remedial action objective  »

Figure 11-1. Confirmation soil sampling strategy for Operable Unit 1-10.



However, during public participation activities conducted in 2003 in connection with the
2003 Proposed Plan, a commenting group submitted a question regarding the status of this site. The
comment prompted areview of the relevant documentation for the site. Even though no pathway exists to
human or ecological receptors, residual contamination at the site precludes unrestricted land use. Thus,
the site should more appropriately be designated as “ No Further Action” (asthat term is defined in the
FFA/CO) and protected with institutional controls.

Theinstitutional control requirements for this site are provided in Table 11-4. The Institutional
Controls Plan governing OU 1-10 will be modified to include appropriate institutional controls for this
site. The Agencies are pleased to note that the value of the CERCLA public involvement process has been
confirmed.

11.4 Explanation of Significant Differences Public Participation

The INEEL will publish a notice of availability and a brief description of these ESD changesin the
local newspaper (the Idaho Falls Post Register) and six other Idaho newspapers to meet the requirements
of 40 CFR 300.435(c)(2)(i). The INEEL Community Relations Office may be contacted at
(208) 526-3183 or (800) 708-2680. There will be no formal comment period.
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Table 11-4. Institutional control requirements for the Reactor Vessdl Buria Site (TSF-06, Area 10).

Site TSF-06, Area 10. Risk at this site precludes unrestricted land use and, therefore, requiresinstitutional controls. Institutional controls will be maintained
until the site isreleased for unrestricted usein a 5-year review.

Land Exposure Regulatory Basis
Timeframe  Restriction Concern Objective Controls or Authority
DOE Industrial Radionuclides  Ensure limited 1. Visible access restrictions FFA/CO (DOE-ID 1991)
control mxcwm:.m% od ol National Oil and Hazardous Substances Pollution
contaminated Soil. Control Plan (40 CFR Part 300)
2. Control of activities CERCLA (42 USC 9620 & 120[h])
Ensureland useis 1. Property lease requirements CERCLA (42 USC 9620 & 120[h][5])
appropriate. including control of land use,
if necessary Hall Amendment of the National Defense Authorization
Act (Public Law 103-160)
Property release restrictions (DOE Order 5400.5)
Post DOE  Industria Radionuclides  Ensureland useis 1. Property transfer FFA/CO (DOE-ID 1991)
control appropriate. requirements including

issuance of afinding of
suitability to transfer and
control of land usg, if
necessary

CERCLA (42 USC 9620 & 120[h][3][d])

CERCLA (42 USC 9620 & 120[h][3][C][ii])
CERCLA (42 USC 9620 & 120[h][3][A][iii])
CERCLA (42 USC 9620 & 120[h][I]-[3])

CERCLA (42 USC 9620 & 120[h][4])

Property relinquishment notification (43 CFR 2372.1)

Criterion for BLM acceptance of property
(43 CFR 2374.2)

Excess property reporting requirements
(41 CFR 101-47.202-1,-2,-7)

Property release restrictions (DOE Order 5400.5)
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PART Il - RESPONSIVENESS SUMMARY
13. BACKGROUND ON COMMUNITY INVOLVEMENT

Comments and questions received during the public comment period are summarized in the
first section of this responsiveness summary. The comments were grouped according to the topics they
focused on, and were then summarized into succinct statements in order to capture the significant issue
discussed, or information requested. The purpose isto provide the following, as required by U.S.
Environmental Protection Agency (EPA) guidelines for responsiveness summaries, as documented in
Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection
Decision Documents (EPA 1999b [EPA 540-R-98-031, OSWER Directive 9200.1-23P)):

o A clear and concise measure of which aspects or elements of the alternative the community
supports, opposes, or has reservations about

o General concerns about the sites being remediated under this action, and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) process at those sites.

The responsiveness summary al so indicates how the public’s comments were integrated into the
decision process and puts the Agencies' response to comments “on record.”

The following responsiveness summary provides the community and Agency decision makers with
asynopsis of community preferences and concerns, and Agency responses. Although the summarized
statements rephrase for brevity the comments submitted, they in no way replace them and are not
intended to alter their focus. Bracketed numbers at the end of each summarized topic statement identify
the original comment or comments. The complete original comments can be referred to in Appendix A
for the discussions or questions from which the summaries of significant concerns were condensed.

All comments that were received are presented in Appendix A, either as scanned written
submissions or as transcripts of the formal comments made at each public meeting. Each document is
annotated to indicate the comments used to prepare the Responsiveness Summary. The documents are
numbered separately in two series: comments in response to the Proposed Plan (W1 through W6) and
comments transcribed during the formal comment session of the public meeting (T1). Indexes at the
beginning of Appendix A list the comments by commenter, by response number, and by topic.

The responsiveness summary begins with questions and comments on the community relations
process for the remediation of the V-Tanks (see Section 3 [Part |1 of this document] for the history of
community participation in this action). Next are questions and comments concerning the treatability
studies and the activities carried out during this process. Finally, questions and comments are presented
that focus on the remedial actions proposed under this Record of Decision (ROD) Amendment and
Explanation of Significant Differences (ESD). In this manner, topics follow an order paralleling their
presentation in the Proposed Plan. A total of 58 topics areidentified in this summary.

Section 7.1.3 (Part 1) summarizes how the community’ s issues and concerns were incorporated
into the evaluation of alternatives for the V-Tanks, while Section 11.3 (Part |1) summarizes how the
community’ s comments resulted in a significant change to the institutional controls for the HTRE Reactor
Vessel Burid Site. Section 12, References, includes the documents referenced in the Responsiveness
Summary.
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14. STAKEHOLDER CONCERNS AND AGENCY RESPONSES

The following sections detail the topics of concern to the community, as raised during the public
comment period, and the Agencies responses.

14.1 Overall Goals of the INEEL Environmental Restoration Program

1 Topic: A commenting group asserts that thereis public skepticism about the Department of
Energy’s (DOFE’ s) veracity and the other Agencies willingness to adequately enforce their
regulatory and oversight responsibilities. [W2-5]

Response: The U.S. Department of Energy (DOE), the U.S. Environmental Protection Agency
(EPA), and the Idaho Department of Environmental Quality (IDEQ) are jointly responsible for
cleanup actions at the INEEL. The Federa Facility Agreement and Consent Order (FFA/CO)
designated the State and the EPA (the “ support agencies’) as partners to and regulators of DOE
(the “lead agency”). Cleanup activities at the INEEL are directed by project managers who
represent each of the three Agencies. The project managers or their support staff meet or confer
weekly on cleanup status during all phases of each remediation. Through this coordinated effort,
the Agencies jointly develop the necessary work plans, technical investigations, and other
documents, including proposed plans and records of decision (RODS).

The State and EPA review and comment on all key documents for cleanup. In addition, State and
EPA representatives are active participants in meetings, briefings, and workshops, either in person
or by teleconference. Both the State and EPA may also hold meetings and briefings on the cleanup
program. This ROD Amendment, like all INEEL RODs, isthe result of a substantial and sustained
process of regulatory enforcement and oversight by the support agencies.

Questions and comments about INEEL activities, and the State’s and EPA’ s oversight, can be
addressed to the Agencies:

Nick Ceto

INEEL Program Manager

U.S. Environmental Protection Agency Region 10
712 Swift Boulevard, Suite 5

Richland, WA 99352

Phone: 509-376-9529

Daryl Koch

Manager of Federal Facilities Section, Idaho Department of Environmental Quality
1410 N. Hilton

Boise, ID 83706

Phone: (208) 373-0492

Kathleen E. Hain, Director

DOE Environmental Restoration Program

U.S. Department of Energy 1daho Operations Office
P.O. Box 1625

Idaho Falls, ID 83415-3911

Phone: (208) 526-4392
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In addition to mailings and public meetings, the INEEL provides additiona avenues for public
involvement, including tours and briefings. These are described in each proposed plan and on-line
at http://cleanup.inel.gov/getinvolved/. The INEEL Community Relations Plan (available on-line at
http://cleanup.inel.gov/publicdocuments/remediation/ explains more about these opportunities for
comment and involvement. Community Relations Plan Coordinator Joseph Campbell can be
reached at (208) 526-3183.

The investigation and cleanup process and schedule for Test Area North (TAN) have complied
with the FFA/CO. Every reasonable effort is made to ensure that TAN remediation activities
contribute to the ultimate goal of protecting human health and the environment by use of
recognized engineering and institutional responses that meet standards for protectiveness identified
by the Agencies. These standards (the applicable and relevant or appropriate requirements, or
ARARS) were originaly identified in the 1999 ROD and in this ROD Amendment and will be
enforced by the Agencies. The remedies proposed for Waste Area Group (WAG) 1 sitesarein no

way illegal.

The cleanup process carried out for TAN hasincluded all required community relations activities
to ensure that the public has been provided appropriate opportunities for involvement in awide
variety of site-related decisions, including site analysis and characterization, alternatives anaysis,
and remedy selection. The public meetings, the proposed plans and associated comment periods,
and the Administrative Record all provided opportunities for the community to learn about the
WAG 1 remediation and to inform the Agencies about their concerns. The Agencies hope that the
WAG 1 CERCLA process with its public comment opportunities, in conjunction with other
regulatory hearing processes required by the Resource Conservation and Recovery Act (RCRA),
will help build trust in the INEEL ' s path forward to cleanup completion.

Topic: Towhat extent does the INEEL examine the interaction of different components of
INEEL -wide cleanup, such as the ramifications of long-term disposal of V-Tanks waste at the
INEEL CERCLA Disposd Facility (ICDF)?[T1-9]

Response: The ICDF was authorized under the comprehensive remediation of WAG 3 (the Idaho
Nuclear Technology and Engineering Center (INTEC]). Although the ICDF islocated at INTEC, it
was designed to be the repository for waste generated from CERCLA actions across the INEEL .
The ICDF was designed to accommodate the waste types and volumes expected to be generated
under CERCLA cleanup activities at the INEEL, including CERCLA waste generated from
Operable Unit (OU) 1-10. The waste from the V-Tanks that is disposed of at the ICDF will comply
with the ICDF waste acceptance criteria (WAC). The ICDF waste acceptance criteriaare, in turn,
based on athorough performance assessment, which evaluated the potentia for impacts to the
environment (e.g., the aquifer) assuming the entire ICDF were filled with CERCLA waste and then
designed the ICDF facility and WAC to prevent such impacts from occurring. Aslong as each
waste stream disposed of at the ICDF meets these criteria, which the V-Tanks waste will, the ICDF
will remain protective of human health and the environment.

Although each cleanup activity is carried out separately, project managers coordinate technical
knowledge and lessons learned from previous cleanup actions at the INEEL and elsewhere. All
CERCLA cleanup activities at the INEEL are integrated under a structure established by the
1991 Federa Facility Agreement and Consent Order (FFA/CO). The FFA/CO placed the INEEL
facilitiesinto 10 waste area groups (WAGs). WAG 1is Test AreaNorth (TAN).

Each WAG is further broken down into operable units (OUs) for more efficient management. Each
OU takesin agroup of siteswith similar contamination problems. Most OU numbersidentify site
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investigations or early actions. The FFA/CO established 10 OUs within TAN. The V-Tanks
cleanup is part of OU 1-10, the comprehensive remediation for WAG 1, which assessed the results
of preceding site investigations, carried out investigations of sites not previously evaluated, and
determined the overall risk posed by this WAG.

Similarly, the comprehensive investigations of WAGs 2 through 9 each examined the cumulative
risk for that WAG. Under WAG 10, these documents and the results of analysis of areas between
the INEEL facilities are comprehensively assessed to provide a picture of INEEL-widerisk.

In May 2002, the Agencies formalized an agreement to pursue an accelerated cleanup plan at the
INEEL that will further improve the INEEL ' s cleanup approach, both for better risk reduction and
for more efficient and timely cleanup.

Topic: The V-Tanks contaminants, particularly the transuranics, will not be removed from the
INEEL, but only moved from Test Area North (TAN) to the INEEL CERCLA Disposal Facility
(ICDF). How can the Proposed Plan claim that this strategy offerslong-term effectiveness for
protection of human health and the environment? [W4-8]

Response: At the V-Tanks location, the selected remedy does satisfy the CERCLA criterion of
long-term effectiveness and permanence because it will ensure protection of human health and the
environment over time through high reliability of the technology involved, and high certainty that
the protection achieved by this remedy will be maintained. Chemical oxidation/reduction will
destroy the volatile and semivolatile compounds in the tank contents, eliminating them as arisk.
The technology will not destroy the metals and radionuclide contaminants; there are no
commercially available technologies that can do this. Instead, grouting will reduce the mobility of
metals and radionuclides, thereby lowering their risk to human health and the environment.
Subsequent disposal of the stabilized residuals at the ICDF will isolate this remaining
contamination from potential exposure to human and ecological receptors, completing the goals
of the cleanup action.

A lined, covered, and monitored landfill such asthe ICDF helps meet CERCLA’s overall goal of
long-term protection by reducing uncontrolled access to the waste and inhibiting mobility of
contaminants. The ICDF has been designed to meet the substantive requirements of alandfill
permitted under the Resource Conservation and Recovery Act (RCRA) and was approved by the
Agencies under the WAG 3 Record of Decision (ROD). The ICDF is also designed to meet the
substantive requirements of DOE Orders governing radioactive waste disposal. Regardless of
whether the immobilized waste residuals are disposed of at the ICDF or sent to afacility off the
INEEL, the materia will meet waste acceptance criteria (WAC) designed to ensure protection of
human health and the environment. An alternative that includes disposal off the INEEL would not
be more protective than one that uses disposal at the ICDF with regard to the risk factors that
would have to be considered if the material were transported through communities off the INEEL.

DOE will provide institutional controls for sites subject to land-use restrictions (including the
V-Tanks site and ICDF) over at least the next 100 years unless a 5-year review concludes that
unrestricted land use is alowable. After 100 years, DOE may no longer manage INEEL activities
and controls will take the form of land-use restrictions. Though land use after 100 yearsis highly
uncertain, it islikely that industrial applications will continue at WAG 1 and at the ICDF. The Hall
Amendment of the National Defense Authorization Act of 1994 (Public Law 103-160) requires
concurrence from EPA on the lease of any National Priorities List sites during the period of DOE
control and CERCLA (42 USC 9620 Section 120[h]) requires that the state be notified of alease
involving contamination. When DOE no longer manages INEEL activities and controls are needed,
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CERCLA (42 USC 9620 Section 120[h]) requires that DOE indicate the presence of contamination
and any restrictions in property transfer documentation.

Topic: The proposed plan states on page 6 that the long-range land use plan for Test Area North
(TAN) isnonnuclear industrial facilities. However, in 2002, the DOE announced a mission change
for the entire INEEL to nuclear research and devel opment, including commercial nuclear power
stations at the INEEL. Why has this mission change not been factored into the V-Tanks contents
proposed plan? [W4-11]

Response: The announced mission change does not alter or detract from CERCLA cleanup
activitiesnow in progress at the INEEL and is, in that sense, an unrelated matter. The INEEL’s
current mission is available on the Internet (at http://www.inel.gov/about/mission-vision.shtml).
Further information on the INEEL mission change also can be found on the Internet (at
http://www.inel.gov/elizabeth_sellers_message.pdf). It is not yet known what the details of the
proposed new INEEL nuclear research mission will be, relative to activitiesat TAN. However, the
mission change will not hinder or delay cleanup of the V-Tanks or other sites scheduled for
remediation. In fact, under the 2002 Agency agreement to pursue accelerated risk reduction and
cleanup at the INEEL, many ongoing and projected remediation activities have been consolidated
for more efficient management and to ensure that cleanup is completed.

The DOE is not changing its commitment to clean up al inactive waste sites at the INEEL that
pose arisk to human health or the environment, including the V-Tanks. This cleanup isrequired to
eliminate health and environmental threats posed by hazardous waste sites to current and future
workers and future residents. The program also includes areview process that reeval uates the
effectiveness of remedial actions at least once every five years where residual contamination
remains at levels that do not allow for unrestricted access. At TAN, this review process will
provide continuing opportunities, no matter what TAN’s mission is or becomes, to ensure the
long-term effectiveness of cleanup levels achieved by the V-Tanks remedy, should some
contaminants remain in place.

Topic: There has been no environmental impact statement addressing the INEEL’ s mission change
to future nuclear industrial activities, even though substantial federal resources are already being
committed to this new mission. [W4-12, W2-23]

Response: Development of new missions at the INEEL is a separate issue from the remediation of
contamination resulting from past activities. Cleanup activities at Test Area North (TAN),
including the V-Tanks remediation, are required by the long-standing obligation of DOE to
complete CERCLA cleanup at all itsfacilities. These remedial actions are not related to the mission
change, and must continue regardless of any future missions that may or may not be given by
Congressto the INEEL . The question of applicability of the National Environmental Protection Act
(NEPA) to such future missionsis therefore not relevant for the VV-Tanks cleanup, or for other
INEEL locations scheduled for cleanup under CERCLA.

The V-Tanks remediation activities are structured so they do not limit future industrial missions at

TAN or the INEEL, but instead allow for the creation of new opportunities by removing
contamination that would preclude other uses.

14.2 Public Participation and Community Relations

Topic: The commenter appreciates being on the mailing list to continue being updated on the
progress of the INEEL’ s cleanup activities. [W5-1]
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Response: The Agencies encourage citizen involvement in decision-making at the INEEL. In
addition to the mailings and public meetings, the INEEL provides other avenues for public
involvement including tours and briefings. Mailing addresses, tel ephone numbers, e-mail
addresses, and internet addresses are provided in each proposed plan for citizensto get additional
information, briefings, or tours from Agency and project representatives. The INEEL Community
Relations office can be contacted by telephone toll-free at 1-800-708-2680, or by mail at

P.O. Box 1625, Idaho Falls, Idaho 83415-3940. Joseph Campbell, the INEEL Community
Relations representative for Test Area North, can be contacted by e-mail at campjl@inel.gov or by
telephone at (208) 526-3183.

Topic: The commenting group notes that in order to fully support any technology for usein
remediation, they must be involved early in the process and receive verifiable demonstration that
the technology is both effective and low risk. [W6-6]

Response: A variety of opportunities for early public information and involvement exist, and have
been expanded continuously over the years of INEEL’s cleanup program. The INEEL’s
Community Relations Office began contacting individuals and community groups during the early
stages of planning for the V-Tanks by making phone calls, providing technical briefings as desired,
and actively soliciting early feedback. This processis described in Section 3 of this ROD
Amendment. Opportunities for information and comment on an ongoing basis are also available, as
noted in the response to Topic 6, above. The web page of the INEEL Community Relations Office
(at http://www.inel.gov/environment/) providesinformation about the current status of cleanup
projects.

The feasibility study (in this case, the 2003 Technology Evaluation Review [2003 TER]) and
proposed plan present all applicable and relevant or appropriate requirements (ARARS) that must
be met, and they identify and evaluate technologies that are capable of meeting those ARARS.
Thus, the 2003 TER and the proposed plan that is based on it present agenera strategy, a
preconceptua design rather than a detailed process. CERCLA Guidance does not require final
development and demonstration of a proposed treatment technology prior to the proposed plan and
record of decision (ROD), because the cost and time involved in testing multiple potential remedia
designs would substantially delay the beginning of the cleanup and add substantially to the final
Ccosts.

A number of conceptual verification, treatability studies, and other required tests may be required
to confirm the effectiveness and safety of the chosen treatment technol ogies before operations start
at acleanup site. The level of technical, safety, and cost information required to reach this point
makes the development of the final selected remedy alengthy process.

The feasibility study phase of a cleanup is the beginning of the remedy devel opment process. Its
purpose isto identify multiple technol ogies known to be able to address comparable waste, and to
provide the information necessary for the Agencies to determine which of them could be used
successfully. The feasibility study, on which the proposed plan is based, is aways placed in the
Administrative Record and is available for public review. During the proposed plan comment
period, readers may address their comments to the data devel oped in the feasibility plan and other
supporting documents, as well asto the proposed plan; some of the groups who commented on the
V-Tanks action have taken the opportunity to do this.

Building on the proposed plan, the ROD establishes the cleanup technology to be used and the
cleanup levelsto be achieved. However, it is only after the signing of the ROD, in the Remedial
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Design phase, that the Agencies collectively determine the engineering design (including schedule,
cost estimates, and disposal options for wastes generated) and verify that all remediation activities
will comply with applicable standards in state and federal laws. The technology selected to
remediate the VV-Tanks — ex situ chemical oxidation/reduction with stabilization — has seen
limited past deployments, so additional laboratory and pilot testing on both surrogate and actual
V-Tanks waste are planned during the design phase. This testing and the detailed engineering
design will help demonstrate that the technology is effective and low-risk.

Topic: The public must be kept informed and involved in the determination of what wasteis
accepted at the INEEL CERCLA Disposa Facility (ICDF), particularly when there is substantial
public concern over what contaminants will be accepted, and how they will be treated and
packaged for disposal. This responsibility is spelled out in the National Environmental Protection
Act (NEPA), which requires environmental impact statements and public hearings. [W2-23]

Response: The INEEL carefully meets or exceeds all public information opportunity requirements,
and did so for the ICDF development process. The Operable Unit (OU) 3-13 Record of Decision
(ROD), which was signed in 1999, selected remedies for Waste Area Group (WAG) 3 sites,
including the creation of the ICDF complex. The OU 3-13 RI/FS and ROD, with the associated
public involvement process, address NEPA values, such that no separate NEPA document or
NEPA processis required. The waste acceptance criteria (WAC) for the ICDF were devel oped
during the ICDF remedial design process. Thisincluded public meetings and opportunity for public
comment. As part of the public process for the OU 1-10 ROD Amendment, the Proposed Plan
specifically informed the public about the potential use of the ICDF for the disposal of the V-Tanks
waste, debris, and contaminated soils.

For more information about the ICDF, contact Joseph Campbell, the INEEL Community Relations
representative for the ICDF, at 208-526-3183 or at campjl @inel.gov. For general information, call
1-800-708-2680, or send mail to P.O. Box 1625, Idaho Falls, ID 83415-3940.

14.3 Content and Organization of the Proposed Plan

Topic: Several commenters expressed their appreciation for the thoroughness and easy-to-read
format of the proposed plan and for being given the opportunity to comment. [W5-3, W6-7]

Response: The Agencies appreciate al suggestions from the public on the types of information and
format that help the INEEL’ s proposed plans better serve their purpose. Proposed plans are a key
community relations activity undertaken as part of the CERCLA process. The Agencies want the
proposed plans to be clear and understandable to all readers, whether or not they are previously
familiar with the CERCLA activities at the INEEL, so asto allow the fullest possible public
participation in the decision-making process. Proposed plan language and organization are
continuously evaluated and improved in response to public feedback, such asthis.

Topic: Given that the waste characterization datais incomplete, that the use of the INEEL
CERCLA Disposal Facility (ICDF) violates transuranic (TRU) waste acceptance criteria, and that
other applicable and relevant or appropriate requirements (ARARS) have not been addressed, the
commenting group recommends that the Agencies develop a new, more compl ete proposed plan
for cleanup of the V-Tanks before proceeding with the action. [W2-9]

Response: The Agencies believe that the waste characterization data for the V-Tanks have been

fully summarized, as required, in the 2003 Technology Evaluation Report and other documents on
which the Proposed Plan was based. The primary source documents for the V-Tanks risk and
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11.

12.

feasibility evaluation described in the Proposed Plan are listed in Section 2.5 of this ROD
Amendment. All relevant documents are in the Administrative Record, available online at
http://www.inel .gov/publicdocuments/ or at the Information Repositories listed in Section 1 of this
ROD Amendment.

The Proposed Plan summarizes all required information leading to this ROD Amendment. It should
be noted that when aremedy requires amendment, CERCLA guidance expresses a preference that
the new proposed plan highlight the proposed changes but not repeat in detail any information
about the cleanup that has not changed. At each stage of the remediation process, data are reviewed
for continued validity. As described in Section 10.1 of this ROD Amendment, a laboratory error in
calculating the concentration of inorganic contaminants was found and corrected in Table 2-2 of
this document. These data changes, while different from the 2003 Proposed Plan and previous
documents, would not have significantly affected the technology evaluation and do not affect the
remedy selected in this ROD Amendment. The three Agencies believe that the Proposed Plan for
this ROD Amendment represents a complete document and see no need to develop amore
extensive Proposed Plan.

The ICDF waste acceptance criteria (WAC) will be completely satisfied by the treated V-Tanks
waste submitted for disposal. The concentration of the transuranicsin the tanksis currently

4.27 nCi/g and will be reduced even further through treatment. These concentrations are well

below the ICDF waste acceptance levels. See Sections 14.5 and 14.6, below, for more discussion of
the ICDF WAC and other ARARSs that will be met by this cleanup.

14.4 Operable Unit 1-10 Remediation Planning and Costs

Topic: A commenting group asks for confirmation that the proposed amended remedy will cleanup
both the V-Tanks contents and the surrounding contaminated soil. [W2-2]

Response: Yes. Both the V-Tanks and the surrounding soils will be remediated in an integrated
action. The 2003 Proposed Plan focused on the changes to the remedy previously selected for the
V-Tanks in the 1999 Record of Decision (ROD). Although the remedy for the surrounding
contaminated soil has not changed in any substantive way from the 1999 ROD, the details of how
remediation of the surrounding soil will be carried out have been clarified (see Section 11.2). The
V-Tanks contents remedy described in this ROD Amendment is part of an overall cleanup strategy
that will eliminate risk to human health and the environment from both the V-Tanks contents and
the surrounding contaminated soil.

Topic: Several commenters noted that the Proposed Plan addresses only four V-Tanks, whereas
there are at least six and perhaps more underground tanks at TAN. Why doesn't the Proposed Plan
address Tanks V-13 and V-14? [W2-3, W2-14, T1-1]

Response: There are indeed additional underground tanks at TAN that are not addressed by this
ROD Amendment. To understand their handling, it isimportant to note the difference between the
term “V-Tanks,” which identifies a kind of underground storage vessel, and the site name “the
V-Tanks,” which identifies a particular location to be remediated. The V-Tanks site addressed in
this ROD Amendment received that designation in the Federal Facility Agreement and Consent
Order (FFA/CO), and was defined as containing only four v-type tanks: Tanks V-1, V-2, V-3, and
V-9. These are the four described in the 2003 Proposed Plan and this ROD Amendment. The
amended remedy for the V-Tanks site properly addresses only the four tanks contained in this site,
as established by the FFA/CO.

14-7



13.

14.

Besides the four v-type tanks in the V-Tanks site, two other v-type tanks that werein use at TAN
require remediation. These are Tanks V-13 and V-14, which were designated in the FFA/CO as
TSF-26 and are a so referred to as the PM-2A tanks. The PM-2A tanks are currently being cleaned
up under the remedy selected in the 1999 ROD (see Section 7 of that ROD). Since the remedy for
the PM-2A tanks is unchanged from the 1999 ROD, it was not addressed in the 2003 Proposed
Plan.

Other v-type tanks (e.g., Tank V-4) were located in TAN Building 616. The building and its
contents, including these other v-type tanks, are being, or have already been, removed under the
INEEL’ s Deactivation, Decommissioning, and Dismantlement (D& D& D) Program. Those
components of Building 616 that managed hazardous waste as defined under the Resource
Conservation and Recovery Act (RCRA) are also being addressed under a RCRA closure plan.
(Topic 13, below, provides more information on the closure plan).

Topic: The commenter contends that there are additional V-Tanks in Building 616 at Test Area
North (TAN) that must be described and remedied as part of the V-Tanks cleanup. The action, as
proposed, isincomplete. [W4-4]

Response: TAN Building 616 does contain multiple vessels with the “v” designation

(e.g., Tank V-4). However, these tanks are not part of the V-Tanks remediation project and are not
identified in the Federa Facility Agreement and Consent Order (FFA/CO). TAN Building 616 and
its contents, including the tanks, are being addressed under the INEEL ' s Deactivation,
Decommissioning, and Dismantlement (D& D& D) Program, because there have been no identified
releases of contaminants to the environment; therefore, the building is not a CERCLA site. The
components within this building are also being addressed by a Closure Plan under the Resource
Conservation and Recovery Act (RCRA). The cleanup of Building 616 is currently being
completed and is expected to be finalized by the end of 2003. Sampling will be conducted during
D&D&D inside the building and underneath it, and if releases to the environment are discovered,
these releases would be cleaned up under CERCLA pursuant to the procedures established in the
1999 ROD.

Topic: Several commenters stated that there are additional buried wastes not previously included in
remedial actions at Test Area North (TAN) that would appropriately be addressed with the
V-Tanks. [T1-2, W2-4]

Response: The Agencies agreed to remediate the four V-Tanks, the associated piping, and the
surrounding contaminated soil as one unit because they are part of an interconnected waste
handling system that contains a single consistent waste stream. At this time, sampling has shown
no additional, adjacent, related past releases. As stated in the 1999 Record of Decision (ROD), the
possibility exists that contaminated environmental media not identified by the Federal Facility
Agreement and Consent Order (FFA/CO) or in the 1999 ROD will be discovered in the futureas a
result of routine operations, maintenance activities, or dismantlement, decommissioning, and
decontamination (D& D& D) activities at TAN. Newly discovered sites will be addressed using the
process for new siteinclusion as defined in the FFA/CO and refined in the 1999 ROD and will be
assessed and remediated under CERCLA pursuant to the process agreed upon by the Agencies at
the time of the new site identification. Where appropriate, the remedial action objectives (RAQOs)
and final remediation goals (FRGs) identified in the 1999 ROD and this ROD Amendment will be
used to complete any necessary cleanup.
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Topic: Several commenters listed release sites at Test Area North (TAN) that require cleanup but
have not yet been fully addressed, even though the 1999 Record of Decision (ROD) was designated
as comprehensive. The sitesin question are the ANP Cask Storage Pad, the Area 10 HTRE Reactor
Vessel Buria Site, and the TAN pool. [W2-17, T1-5]

Response: Thethree sites listed were identified in the 1991 FFA/CO as potential contamination
sitesto be investigated within WAG 1. The analyses carried out on them were summarized in the
1997 RI/FS and the 1999 ROD.

TSF-06, Area 8, isthe designation for the ANP Cask Storage Pad. Part of this siteis currently
included within the active Radioactive Parts Service and Storage Area (RPSSA) facility, which will
be evaluated during future dismantlement, decommissioning, and decontamination (D& D& D)
activities at TAN. Sampling during the risk assessment indicated that the soil contamination at this
siteis below the levels at which remediation is required. More information on this site is available
in the Administrative Record for Waste Area Group (WAG) 1 in the 1997 Remedial Investigation
and Feasibility Study (RI/FS) and the 1999 ROD. (More information about the Administrative
Record is presented in Section 1 of this document. Section 2.5 of this document lists key
documents used to prepare this ROD Amendment.)

TSF-06, Area 10, isthe designation for the HTRE Reactor Vessel Burial Site. This potential release
site was evaluated as part of the WAG 1 comprehensive RI/FS and, as documented in the 1999
ROD, it was determined to be a No Action site. The irradiated empty reactor vessel is contained in
ametal storage tank and is believed to be more than 10 feet below ground surface. No pathway to
human or ecological receptors exists; thus, no cleanup is required. However, based on the
commenter’ s questions about this site, a review was conducted of the relevant documentation. It
was determined that although no pathway exists, potential residual contamination precludes
unrestricted land use. Thus, the site should be protected with ingtitutional controls. The WAG 1
Institutional Control Plan (INEEL 2000b) will be modified to include appropriate institutional
controls for this site. Detailed language has been added in Section 11.3 of this ROD Amendment
directing this change to the 1999 ROD. The Agencies appreciate the dedication of the commenter
in bringing this oversight to their attention. The Agencies are pleased that this matter confirms the
effectiveness of the design of the CERCLA public involvement process.

The TAN Pool (which is part of the TAN 607 Hot Shop) is currently being emptied under a
deactivation process but remains within an active facility. Potential threats to human health and the
environment from this site will be addressed during the facility D& D& D. More information on this
siteis available in the Administrative Record for WAG 1. As part of an active facility, the TAN
Pooal is not being addressed under WAG 1 CERCLA actions.

Topic: Cost isan important factor. In the comparison of seven alternatives presented in the
Proposed Plan, the estimated costs are so close they cannot be used for ranking. However, the
commenting group notes that these estimates are preliminary. [W1-2]

Response: Even though the cost differences between the alternatives turned out to be small, cost
was used in the CERCLA evaluation process as required. The narrowness of the differences
resulted in the cost criterion having arelatively minor impact in the overal evaluation of
alternatives.

The cost estimates used to evaluate and present alternatives in a proposed plan are based on the

best available information. Changes in various elements of the cost are expected to occur as new
information and data are collected during the engineering design of the selected remedy. Because
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of this expectation that costs will be refined, CERCLA allows presentation of the cost estimatesin
the proposed plan to range from +50 to —30% of the actual final cost. Changes in cost beyond these
[imits prompt an explanation of significant differences or aROD amendment. Aswas explained in
the 2003 Proposed Plan, such a cost change was one factor that prompted the requirement for this
ROD Amendment, and the preceding preparation of the 2003 Explanation of Significant
Differences (ESD), accompanied by notice to the public of its availability.

14.5 Risk Assessment and Characterization of Contaminants

Topic: Dataon the contaminant characterization has changed substantially across the relevant
documents resulting in what one commenting group notes as major discrepancies. [W2-1]

Response: Some of the discrepancies noted by the commenting group stem from a data labeling
error in a 1996 INEEL report, which was corrected in the 1997 Remedial Investigation/Feasibility
Study (RI/FS). The values presented by the commenting group in their Table A (see page A-10 of
Appendix A) for the liquid concentration for the metals barium, cadmium, chromium, and lead
have inappropriate unit labels. These values appear to have been taken from the Work Plan for
Waste Area Group 1, Operable Unit 1-10, Comprehensive Remedial Investigation/Feasibility
Study (S. M. Lewis, et a., 1996 [DOE-ID/10527]), which mistakenly labeled the Toxicity
Characteristic Leaching Procedure (TCLP) values for those metals as mg/kg instead of pg/L. This
error by the INEEL makes the reported values appear 1,000 times higher than they actually were.
The error was found and the data reported correctly in al follow-up documents. As these dataare
TCLP values, which represent the quantity of each metal that can leached from awaste with an
acidic solution, they should not be taken as representing the liquid waste in the V-Tanks. It is
inappropriate to contrast these |eachate concentrations to the total concentrations reported in the
rest of the commenting group’s Table A.

The sludge values cited by the commenting group in the same table appear to show a consistent
drop from datareferenced in the 1998 Proposed Plan to the values listed in the 2003 Proposed Plan.
The INEEL does not make this claim. The apparent decrease in concentrationsis the result of an
inappropriate comparison of the solids in one tank to the combination of solids and liquidsin a
different tank. Because most of the contamination isin the sludge phase, the overall waste stream,
which combines both the ludge and water, has alower overall concentration. Thislower overall
waste concentration is more representative of the waste that is actually in the tanks and that must be
treated to meet disposal criteria.

Information on contaminants is refined and updated whenever new data becomes available from
sampling, or when regulatory requirements change. The Agencies evaluate the potential impact of
any substantial change in data regarding a cleanup site. As of the 2003 Proposed Plan, the most
recent comprehensive presentation of data on the contaminants in the V-Tanks contents can be
found in the Engineering Design File EDF-3868, which is available in the Administrative Record.

Data are also reviewed for continuing validity at each stage of the remediation process. As
described in Section 10.1 of this ROD Amendment, a laboratory error in calculating the
concentration of inorganic contaminants was found and corrected in Table 2-2 of this document.
These data changes, while different from the 2003 Proposed Plan and previous documents, would
not have significantly affected the technology evaluation and do not affect the remedy selected in
this ROD Amendment.

Topic: According to acommenting group, DOE isimplying in the 2003 Proposed Plan that in the
four years since the November 1998 Proposed Plan, there has been areduction in the waste due to
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“decay,” whichisbeing relied upon as part of the remedy. Is“decay” offered as the reason for the
change in contaminant concentration numbers? [W2-10]

Response: “Decay,” or the expectation that the actual concentration of the contaminantsin the
V-Tanks contents will decrease, or attenuate, is not part of the remedial strategy, either as selected
in the 1999 Record of Decision (ROD) or as amended in this ROD Amendment. Decay of
radioactive constituents in the V-Tanks contents will reduce their concentration over time.
However, for the purposes of developing this ROD Amendment, the INEEL has chosen not to
consider the relatively small reduction in the concentration of radioactive elements that would have
occurred since the original data were collected. The discrepancies noted by the commenting group
stem from a data labeling error in a 1996 INEEL report combined with an inapplicable data
comparison by the commenting group. Given that the 1996 data cited are incorrectly labeled, the
commenting group’ s conclusion that this represents “decay” is aso inapplicable here. The correct
datafor the V-Tanks radioactive constituent concentrations are in the 1997 Remedial
Investigation/Feasibility Study (RI/FS) and all following documents for this action. See Topic 17,
above, for more information on contaminant characterization.

Topic: The 2003 Proposed Plan, in Table 2, Contaminants for Treatment, does not present
contaminant concentrations in the same units as the federal and state regulations use. In particular,
the contaminant concentrations are listed in mg/kg (milligrams per kilogram) or nCi/g (nanocuries
per gram), but not in maximum contaminant levels (MCLSs), which is what the regulations use. The
commenting group urges that MCL s should be presented side-by-side with the INEEL's
contaminant sampling resultsin al public documentsto allow the genera public to make a
determination of whether the proposed alternatives are appropriate. This use of data unitsthat are
not easily comparable confuses the public and exacerbates their distrust. [W2-11, W2-16]

Response: CERCLA investigations present contaminant datain unit types appropriate to the
affected media (e.g., soils, water, or air) or related to the contaminant and the governing regulation
(e.g., radionuclides are measured in Curies per gram). MCLs are standards that set the maximum
permissible amount of a contaminant in water delivered to any user of a public system. MCLs are
not relevant for the V-Tanks site because water is not an affected medium. For the contaminated
mediathat are present in the V-Tanks contents and contaminated soil, risk reduction goals use
other measurement standards as appropriate, which are presented in the 1999 Record of Decision
(ROD), the 2003 Proposed Plan, and this ROD Amendment in sections on remediation objectives
and goals.

Because regulatory compliance for CERCLA remediation is generally so complex, details cannot
be fully specified in the Proposed Plan. They are presented in the supporting documents, which are
available in the Administrative Record. The commenting group’ s suggestion for development of
clearer explanations of contaminant concentration data, and how the treated waste will comply with
regulatory requirements, will be forwarded to the INEEL Community Relations office for
improved presentation in future public documents. Reduction of toxicity, mobility, and volume
through treatment is a CERCLA evaluation criterion, and data for the comparison are also available
in the Administrative Record for those who are interested. For the V-Tanks amended remedy,
Section 5 of the 2003 Technology Evaluation Report (TER) compares estimated concentrations of
the treated waste for key contaminants to the regulatory levels, in equivalent units.

Topic: Why are the transuranics in the V-Tanks contents not classified as transuranic (TRU) waste

for purposes of disposal? The liquids and sludge in the V-Tanks must be combined for remediation.
When they are combined, the concentration will be > 100 nCi/g, which requires that the contents be
treated and disposed of as TRU waste. The commenter questions why the transuranics in the
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V-Tanks are not being removed from Idaho as required by the 1995 Settlement Agreement.
[W2-13, W4-9]

Response: INEEL waste types are classified based not just on their chemical content but also on
disposal requirements. The V-Tanks contents are classified as a mixed waste, which includes
hazardous wastes (heavy metals, volatile organic contaminants [V OCg|, and semivolatile organic
contaminants [SVOCs]) and low-level radioactive waste. There are transuranic elements in the
V-Tanks, but not TRU waste.

Transuranic elements are agroup of radioactive chemical elements “beyond uranium” in the
periodic table, having atomic numbers greater than 92 (such as plutonium, atomic number 94).
Transuranic waste is alegally defined category of waste, established for regulatory and
management purposes. As awaste category, TRU waste contains more than 100 nanocuries
(3,700 becquerels) of alpha-emitting transuranic isotopes per gram of waste and half-lives greater
than 20 years (as cited in the 1995 Settlement Agreement). Although low concentrations of several
transuranic elements are present in the V-Tanks contents, the concentrations of the combined
sludge and liquid (with a combined weighted average of 4.27 nCi/g) are not high enough to meet
the TRU waste definition. It is estimated that prior to disposal at the INEEL CERCLA Disposal
Facility (ICDF), the treated V-Tanks waste will have a transuranic concentration of approximately
2 nCi/g, well below the 10 nCi/g limit for the ICDF and the 100 nCi/g TRU waste designation.

Topic: The commenter does not believe land disposal of transuranic (TRU) waste is approved,
given that the concentration of transuranicsis at a high level of 26.4 nCi/g within the V-Tanks
system. [W4-5]

Response: The commenter is correct in noting that Table 2 of the 2003 Proposed Plan lists the
highest single reading for transuranics as 26.4 nCi/g. This sample came from Tank V-9 (as reported
in Table 3 of the 2003 Technology Evaluation Report [TER]). All readings from Tanks V-1, V-2,
and V-3 were lower (11.0, 4.02, and 2.03 nCi/g, respectively). This variability results because
waste typically was routed first through Tank V-9 for solids removal before distribution to Tank
V-1, V-2, or V-3 (depending on which had the most available capacity).

The Agencies have agreed that because the waste in the four tanks resulted from the same
processes, but variesin concentrations of individua contaminants due to the use history described,
al the waste in the four V-Tanks will be managed as one waste stream, and will be combined for
treatment. Thus, although the concentrations of specific hazardous constituents vary from tank to
tank, the average concentration of the hazardous waste constituents for al tanksis the one that will
be used. The average concentration of 4.27 nCi/g iswell below the INEEL CERCLA Disposal
Facility’s (ICDF' s) waste acceptance criterion (WAC) of 10 nCi/g. Furthermore; the estimated
transuranic concentration of the treated waste to be disposed of at ICDF is 2 nCi/g. It isthe
concentration of transuranics (and other contaminants) following treatment that will be used to
show compliance with disposal requirements (WAC) at ICDF.

Beginning severa years ago, the INEEL’ s proposed plans have included the “lowest” and
“highest” readings in response to public comments. Some commenters said they would be better
able to assess whether the expense of remediation was necessary if they could see the range of
extremes from the sampling suite. CERCLA guidance does not require that maximum readings be
presented.

Table 2 of the 2003 Proposed Plan (included in this ROD Amendment as Table 2-2) presents
information on the primary contaminants in the V-Tanks that affect the selection of an effective
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remedy. The overall average concentration values are used in eval uating the effectiveness and
operability of various treatment alternatives. The reader is urged to use caution in comparing this
data to other sources of information on the V-Tanks or in comparing these values to regulatory
levels. U.S. Environmenta Protection Agency (EPA) regulations and guidance require different
statistical treatment of analytical datawhen it is used for risk assessment, waste characterization,
acceptability of treatment options, or compliance with disposal facility acceptance criteria. For
example, risk assessments require 95% upper confidence limit (ucl) values, while waste
characterization requires 90% ucl values on the amount of material that will leach from the waste
in a given timeframe, and acceptability at treatment facilities usually looks at average
concentrations along with maximum and minimum values. Compliance with disposal facility WAC
is usually based on 90% ucl on total concentrations. It is generally inappropriate to compare data
supplied for one purpose with data intended for another use. The data presented in the 2003
Proposed Plan were supplied to show what contaminants are present, and to help the reader
evaluate the cleanup alternatives described. Other information to support risk assessment and waste
characterization can be found in the documentsin the Administrative Record.

14.6 Remedial Action Objectives and Compliance with ARARs

Topic: Environmental regulations and laws prohibit disposal of the V-Tanks contaminants on the
INEEL. [W2-6, W2-8]

Response: The comment isincorrect. All of the applicable or relevant and appropriate
requirements (ARARS) (which isthe term used in CERCLA cleanup actions to identify the set of
al environmental regulations and laws that apply to the action) relevant to this action were
identified during preparation of the 2003 Technology Evaluation Report [TER], on which the
2003 Proposed Plan was based. None of the ARARs prohibit disposal of the V-Tanks contents, or
the surrounding contaminated soil, at an approved disposal facility on the INEEL. The 2003
Proposed Plan presented and eval uated those technol ogies found capable of meeting the ARARSs.
After thisROD Amendment is signed, the selected treatment technologies will move from
conceptua design into full remedial design. As part of thisremedia design phase, safety plans and
other work documents will specify in detail how each individual ARAR will be met. These
documents will be placed in the INEEL Information Repository as each is completed and approved.

Topic: Commenters believe that the V-Tanks contents include al pha-emitting low-level waste
(o-LLW), which the 1995 Settlement Agreement specifically requiresto be shipped to arepository
outside Idaho. Therefore, the commenters conclude that the V-Tanks contents must be shipped out
of Idaho. In addition, it is noted that a March 31, 2003, federal court ruling requires the Department
of Energy (DOE) to “remove all buried transuranic waste from Idaho,” which commenters interpret
asincluding the V-Tanks contents. [W2-7, W2-13, W4-9, T1-3]

Response: It is correct that the V-Tanks contents are classified as low-level waste (LLW) and that
the waste contains a pha-emitting radionuclides. However, it isnot correct that this makes the
V-Tanks remediation subject to the 1995 Settlement Agreement. By definition, LLW is waste that
does not meet the definitions for high-level waste (HLW), transuranic (TRU) waste, spent nuclear
fuel, or by-product materials. The 1995 Settlement Agreement requires the removal of all stored
TRU waste from Idaho (i.e., waste with greater than 100 nCi/g transuranic content). It does not
include LLW in this requirement. See Topic 20, above, for additional information on waste-type
categories.

14-13



24,

25.

26.

Topic: Treatment that adds soil to the tank contents constitutes dilution, which is expressy
prohibited under the Resource Conservation and Recovery Act (RCRA) (40 CFR 268.3[a]). The
commenter believes such adilution is planned because the concentration of transuranics, noted as
26.4 nCi/g on page 6 of the 2003 Proposed Plan, exceeds the waste acceptance criteria (WAC) of
10 nCi/g for disposal at the INEEL CERCLA Disposal Facility (ICDF). [W2-12]

Response: The RCRA regulation cited does prohibit dilution — for instance through the addition
of soil — as a substitute for treatment if that addition is not a contributing part of the treatment
process. The dternatives developed for the V-Tanks contents were designed for treatment of the
contaminants; no alternatives were considered that would not result in reduction of toxicity and the
mobility of the contaminants. Several of the alternatives, as described in the 2003 Proposed Plan,
would add some of the contaminated soil surrounding the V-Tanks to enhance the treatment
process. For example, vitrification would add soil as a source of silicon to allow the melting
process to produce a more stable glass waste form. While this would dilute the concentration of
contaminants, it would not be done to avoid treatment but rather to improve treatment effectiveness
and control during the treatment process. Thisis alowed by the U.S. Environmental Protection
Agency’s (EPA’s) RCRA program (as documented in the June 1, 1990, Federal Register at

55 FR 22666). The sdlected remedy, using chemical oxidation/reduction, does not add any soil to
the treatment process. As noted in the response to Topic 21, above, the average concentration of
4.27 nCi/gin the V-Tanks contentsis well below the ICDF s waste acceptance criterion of

10 nCi/g, even prior to treatment.

Topic: Under the preferred aternative, adding grout leads to dilution for the purposes of land
disposal, which does not seem legal. “Dilution is not the solution,” a commenting group notes.
[W2-24, T1-4]

Response: Grouting is the process of adding appropriate stabilization agents such as portland
cement that will chemically bind with the hazardous metals. This stabilization step reduces the
leachahility of these metals, making it harder for these contaminants to be released into the
environment. This reduction in leachability is required to meet both RCRA LDRs and the WAC for
any disposal facility. The U.S. Environmental Protection Agency (EPA) has reviewed the inherent
dilution that takes place during stabilization treatment processes. This dilution is considered
acceptable when there is a significant reduction in leachability of hazardous contaminants and
when appropriate volumes of stabilization materials are used. The selected remedy will deploy a
stabilization process that meets those goals.

The Agencies recognize that when hazardous metals are stabilized, there is not only a dilution of
the hazardous metal s as discussed above in Topic 24 but also a dilution of the other constituents,
including the radioactive contaminants. The Agencies concur that this inherent dilution is
acceptable when this dilution occurs as aresult of treatment necessary to meet either Resource
Conservation and Recovery Act (RCRA) land disposal restrictions (LDRS) or disposal facility
waste acceptance criteria (WAC).

Topic: The commenter contends that requirements of the National Environmental Policy Act
(NEPA), which include the evaluation of alternative disposal |ocations through the environmental
impact statement (EIS) process, have not been met for the disposal component of this action. In
addition, the proposed disposal facility, the INEEL CERCLA Disposal Facility (ICDF), was not
permitted under the Resource Conservation and Recovery Act (RCRA), which it should have been
in order to be used in this cleanup. [W2-20, W2-23, T1-§]
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Response: The Agencies disagree. Under DOE’'s CERCLA/NEPA Policy, DOE relies on the
CERCLA process for the review of actionsto be taken under CERCLA; that is, no separate NEPA
document or NEPA processis ordinarily required. NEPA values were addressed, to the extent
practicable, in the Operable Unit (OU) 3-13 Remedial Investigation and Feasibility Study (RI/FS)
and Record of Decision (ROD), with the associated CERCLA public involvement process. The
OU 3-13 ROD, which was signed in 1999, selected remedies for Waste Area Group (WAG) 3 sites,
including the creation of the ICDF complex. The ICDF was not permitted under RCRA because,
under Section 121(e) of CERCLA, it is exempted from permitting requirements as long as the
applicable substantive requirements of RCRA are met. The ICDF is designed to meet the
substantive requirements for a RCRA hazardous waste landfill.

Topic: Isit legal to dispose of radioactive waste on flood plains, under U.S. Nuclear Regulatory
Commission (NRC) restrictions, such as 10 CFR 61.50? [W2-22]

Response: NRC regulations prohibit the disposal of radioactive waste in 100-year flood plains.
Although these NRC regulations are not applicable to the ICDF, the ICDF complies with this
requirement. The INEEL CERCLA Disposal Facility (ICDF) is outside the 100-year flood plain. In
addition, the ICDF will be surrounded by an engineered berm 15 feet higher than the predicted
100-year flood plain elevation. As part of the ICDF planning and design process, research data
from the U.S. Geological Survey and other sources were evaluated to confirm the safety of the
proposed facility relative to potential flooding.

Topic: For disposal, shouldn’t waste acceptance criteria (WAC) maximum contaminant
concentration levels be determined from waste sampling prior to mixture with any stabilizing
materials? [W2-24]

Response: No. The sdlected remedy includes stabilization as a treatment step. WAC maximum
contaminant concentration levels apply to the waste as received at the disposal facility. See
responses to Topics 24 and 25, above, for further details that may relate to this concern.

Topic: The commenter believes that this action fails to meet Resource Conservation and Recovery
Act (RCRA) requirements, which prohibit dilution through addition of soils (whether contaminated
or not) and grout. In addition, hazardous waste constituent concentrations must be considered prior
to dilution in order to meet RCRA land disposal requirements (LDRS). [W4-1]

Response: This CERCLA action fully complies with all applicable or relevant and appropriate
requirements (ARARs) for CERCLA actions. Both RCRA and CERCLA prohibit dilution — for
instance through the addition of soil — as a substitute for treatment. While several alternatives
discussed in the 2003 Proposed Plan would add contaminated soil prior to the treatment process,
this would not be done to avoid treatment but rather to improve treatment effectiveness and control
of the operation. Severa other aternatives would add grout as the last step in treatment, in order to
stabilize congtituents in the waste that could otherwise be mobile in the environment. Such
additions are allowed by RCRA (as documented in the June 1, 1990, Federal Register at

55 FR 22666). The sdected remedy using chemical oxidation/reduction does not add any soil to the
treatment process; however, it does add grout or other stabilizing agent to reduce leachability, in
order to meet RCRA LDRs and the waste acceptance criteria (WAC) for disposal. The hazardous
waste congtituent concentrations that are measured for the RCRA LDRs are required to be
measured at the end of treatment. Addition of stabilizing material under the selected remedy is part
of the treatment for reduction of mobility of metals.
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Topic: The commenter feels that because Tank V-9 has such high concentrations of transuranics
and other contaminants, it should be dealt with separately, especially because of its mixed waste
classification under the Resource Conservation and Recovery Act (RCRA). [W4-2]

Response: The four V-Tanks form acomplete system. It is the system that is being remediated.
Thus, it isthe concentration of the contaminantsin the entire system that forms the basis for
developing afinal remediation design for the selected remedy so that it will meet RCRA land
disposal restrictions (LDRs) and the disposal facility waste acceptance criteria (WAC). This
strategy produces a single homogenous waste stream that will allow the optimization of the
treatment process; this should reduce any potential difficulties that might arise in treating this
complex waste stream.

The higher concentrations of hazardous and radioactive contamination found in Tank V-9 are
primarily due to the higher percentage of dudge (solids) in that tank. (Most of the contaminants are
found in the solid phase.) However, the same contaminant constituents are found in the sludge in
all four tanks. Tank V-9 was designed to function as a sludge removal unit prior to the waste being
stored in the other tanks. Comparison of the sludge between the various tanks (without taking into
consideration the liquid) reveals similar wastesin al four V-Tanks.

Topic: The commenter does not believe the INEEL CERCLA Disposa Facility (ICDF) waste
acceptance criteria (WAC) allow for disposal of transuranics which reach a concentration high of
26.4 nCi/g. [W4-5]

Response: Thisis correct. The ICDF s WAC restrict disposal of waste to less than 10 nCi/g of
transuranic contaminants. As discussed in the response to Topic 29, compliance with WAC limits
is evaluated after treatment requirements are met. Whether treatment is done as one consolidated
waste stream or for individual tanks, the remedy selected in this ROD Amendment will meet the
required treatment levels and produce a waste stream for disposal with a transuranic concentration
less than 10 nCi/g, which meets the ICDF WAC.

Topic: The commenter believes that the proposal for disposal at the INEEL CERCLA Disposal
Facility (ICDF) of V-Tank wastes that include transuranics requires notice in the Federal Register,
under 10 CFR 1022 et seg. The commenter refers also to the applicability of 10 CFR 1022.2(a),
1022.3(3), and 1022.4(q). [W4-7]

Response: Federa regulation 10 CFR 1022 establishes the notification requirements for projectsin
wetlands and floodplains. Since the ICDF is not |ocated within identified wetlands or floodplains,
such noticeis not required for this remedial action.

Topic: An environmental impact statement (EIS) is required before transuranic wastes can be
stored at the INEEL CERCLA Disposal Facility (ICDF), given the likelihood that they will
eventually contaminate the aquifer. [W4-9]

Response: An environmental impact statement is not required before wastes can be stored at the
ICDF. The ICDF was selected and designed under the Waste Area Group (WAG) 3 comprehensive
cleanup, which addressed NEPA values. Under DOE’s policy on application of NEPA to CERCLA
cleanup actions (July 11, 2002), DOE relies on the CERCLA process for the review of actionsto be
taken under CERCLA. That is, no separate NEPA document or NEPA processis ordinarily
required, because DOE addresses NEPA values, to the extent practicable, in the Operable Unit
(OU) 3-13 RI/FS and ROD, along with the associated CERCLA public involvement process.
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In accordance with the waste acceptance criteria (WAC) for the ICDF, no transuranic waste can be
disposed of at the facility. No transuranic waste will be generated during the V-Tanks cleanup.
Low-level radioactive waste (LLW) will be generated during the V-Tanks cleanup and will be sent
to the ICDF for disposal. This LLW will contain concentrations of transuranic radionuclides that
are well below the ICDF sWAC.

The ICDF s design incorporates acomplex liner system beneath the waste to inhibit downward
migration of wastes from the landfill, aleachate collection system, a leak-detection monitoring
system, and groundwater monitoring wells to insure long-term effectiveness of this CERCLA
disposal facility, especialy protection of the aquifer.

Topic: Requirements of the National Environmental Protection Act (NEPA) have not been
considered, and must be, in order to use the INEEL CERCLA Disposa Facility (ICDF). The

U.S. Department of Energy (DOE) is required, to the extent possible, to accommodate the
requirements of Executive Orders 11988 and 11990 through applicable DOE NEPA procedures, as
under 10 CFR 1022.2(2)(b). An environmental impact assessment should have been performed for
the ICDF even to be constructed. [W4-10]

Response: Seeresponse to Topic 33 for an explanation of why separate NEPA requirements,
including an environmental impact assessment, do not apply to the use of the ICDF. The same
policy applied to the development of the ICDF complex, which was authorized under the Operable
Unit (OU) 3-13 ROD, which was signed in 1999.

Topic: An environmental impact statement (EIS) is aso required because of the INEEL’s mission
change to new nuclear activities. [W4-12]

Response: The National Environmental Protection Act (NEPA) doesrequire all federal agenciesto
assess potential environmental impacts from major proposed new actions. However, as described in
the response to Topic 5, above, the cleanup of the V-Tanksis a CERCLA action in response to past
activities that resulted in contamination, and is unrelated to any NEPA requirements that may arise

from the INEEL’ s mission change.

14.7 Development, Implementation, and Evaluation of Alternatives

14.7.1 Development of Alternatives

36.

Topic: The technologies described in the 2003 Proposed Plan combine the contents of all four
V-Tanks, add contaminated soil, and/or add grout. Is the purpose of thisto reduce the concentration
of transuranicsto permissible levels? If so, the proposed plan should have made this more clear to
the public. The commenter finds this an inadequate justification for dilution. In particular, dilution
through grouting is of concern for the preferred aternative. [W4-6]

Response: The addition of contaminated soil and/or grout under some of the technol ogy
aternatives presented in the 2003 Proposed Plan is not for the purpose of dilution, but asan

integral and necessary part of treatment. See responses to Topics 24 and 25, above, for more details
on the use of soil to enhance treatment effectiveness and the use of grout as a required stabilizing
agent. The use of these materials, as part of treatment effectiveness and/or reduction of mobility,
doesincidentally dilute the constituent concentrations, but thisisin no way the justification.
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Topic: How can the disposal of V-Tanks waste at the INEEL CERCLA Disposal Facility (ICDF)
be an effective long-term solution if the U.S. Department of Energy (DOE) ends institutional
control of the INEEL in 100 years? [W2-21]

Response: The ICDF meets the CERCLA criteriafor “Overall Protectiveness’ and “Long-Term
Effectiveness’” with an engineered design that prevents both potential downward mobility of waste
and exposure via surface pathways to current and future workers, future residents, and the
environment. DOE will manage ingtitutional controls at the ICDF for aminimum of 100 yearsto
continue its protectiveness. After 100 years, institutional controls will still be required to maintain
protectiveness as long as hazardous substances constitute a threat or potential threat to the
underlying aquifer, the public, workers, or the environment. The owner of the property after

100 years, whether DOE, another Federal agency, or any other entity, will be required to maintain
institutional controls until such time as the land can be released for unrestricted and unlimited use.

14.7.2 Disposal of Waste at the ICDF

38.

39.

Topic: When the liquids and sludge in the VV-Tanks are combined for remediation, their
concentration of transuranics will be > 100 nCi/g. Thisrequires that they be treated and disposed of
astransuranic (TRU) waste, not at the INEEL CERCLA Disposal Facility (ICDF). The commenter
believes that the transuranics in the V-Tanks must be removed from Idaho under the 1995
Settlement Agreement. [W2-13]

Response: The V-Tanks contents do not meet the definition of TRU waste (>100 nCi/g; see
response to Topic 20, above). The response to Topic 21, above, explainsin more detail how the
concentrations are measured. The highest concentration of contaminantsin the V-Tanksisthat
shown in Table 2 of the 2003 Proposed Plan, which isin the dudge. When the contents of all four
tanks are combined for remediation, the overall concentration of transuranicsin the V-Tanksis
below 10 nCi/g before treatment. After treatment, the V-Tanks waste will havea TRU
concentration of approximately 2 nCi/g, well below the 10 nCi/g limit for the ICDF and the

100 nCi/g threshold for TRU waste designation. Since the 1995 Settlement Agreement appliesto
TRU waste and the V-Tanks contents are not TRU waste (even though they contain transuranic
elements), the V-Tanks waste is not required to be removed from Idaho.

Topic: Waste acceptance criteria (WAC) for the INEEL CERCLA Disposal Facility (ICDF) and
U.S. Nuclear Regulatory Commission (NRC) restrictions on radioactive waste dumps do not allow
disposa at the ICDF of the contaminantsin the V-Tanks. Rather, these must go to a geologic
repository off the INEEL. Will the ICDF accept waste from any INEEL cleanup activity, or will
some types of waste, or waste from some Operable Units, be refused? [W2-15]

Response: The ICDF was designed and approved by the Agencies (EPA, IDEQ, and DOE) for the
disposal of contaminants such as those found within the V-Tanks. The ICDF WAC were developed
to limit the concentration and quantity of contaminants to levels that would be protective of human
health and the environment, including the aquifer. Concentrations and quantities in excess of these
levels are not accepted for disposal. Although NRC regulations do not apply to the ICDF, the
contents of the V-Tanks would be acceptable for disposal under those regulations.

Only INEEL CERCLA wastes are acceptable for disposal at the ICDF. These wastes can include
low-level radioactive waste (LLW), mixed low-level radioactive waste (MLLW), hazardous waste,
and non-liquid waste subject to the Toxic Substances Control Act (TSCA). Prohibited wastes
include not only non-CERCLA wastes and non-INEEL wastes but also waste with transuranic
constituents greater than 10 nCi/g, liquid waste, explosives and reactives, spent nuclear fuel, and
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41.

42.

high-level waste (HLW). The contents of the V-Tanks currently meet all of these criteria except the
prohibition against liquid waste. The contents will be solidified to meet that criterion prior to
disposa at the ICDF. Any INEEL CERCLA waste that failsto meet the ICDF WAC will be
refused for disposal at the ICDF.

Topic: Commenters continue to be concerned about the long-term safety of the INEEL CERCLA
Disposal Facility (ICDF) relative to the aquifer. In particular, one commenter asks whether the
ICDF s location on aflood plain makes it possible that flooding could leach contaminants buried at
the ICDF downward into the agquifer. Contamination of the aquifer is of concern not only for
human health and safety reasons but because the aquifer is immensely important to Idaho’s
agricultural economy. [W2-19, T1-7]

Response: As part of the ICDF planning and design process, U.S. Geologica Survey and other
research data were evaluated to assess the safety of the proposed facility relative to potential
flooding. The ICDF |ocation was determined to be outside the 100-year flood plain. In addition, the
ICDF will be surrounded by an engineered berm 15 ft higher than the predicted 100-year flood
plain. The ICDF s compliance with key federal and state disposal facility design laws includes a
cap compliant with the Resource Conservation and Recovery Act (RCRA), monitoring, and an
engineered multiple liner system that includes aleachate collection and removal system, and a leak
detection and removal system to inhibit fluid movement below the complex liner system. The
landfill will meet additional standards for protectiveness with maintenance, monitoring, and
post-closure activities that will verify protection of human health and the environment. More
information about the ICDF is available on-line at
http://www.inel.gov/publicdocuments/pdfs/cercla01-50671-04.pdf.

Topic: The commenter feels that the contents of Tank V-9 should not be disposed of in the INEEL
CERCLA Disposa Facility, which is over the Snake River Plain Aquifer, because its high
concentration of transuranics will enter the aquifer and the Snake River. [W4-3]

Response: The higher concentrations of hazardous and radioactive contamination found in

Tank V-9 are primarily due to the higher concentration of sludge (solids) in that tank, which was
designed to function as a sludge removal unit prior to storage of the waste in the other tanks. The
waste in the four tanks is similar, however, and resulted from the same generation processes;
therefore, the Agencies have agreed that all the waste in the four V-Tanks will be treated as one
waste stream, and combined to the extent practical for treatment. Thiswill allow a more optimized
and effective treatment process. The final design for the selected remedy will treat the combined
waste stream, including Tank V-9 waste, so that all residual waste from the V-Tanks site meets the
|CDF waste acceptance criteria (WAC). The ICDF WAC is designed to prevent the disposal of
waste such that afuture release from the ICDF could result in concentrations of contaminants,
including transuranics, that exceed the Idaho groundwater quality standards (drinking water
standards) in the underlying Snake River Plain Aquifer. If awaste exceedsthe ICDF WAC, it
cannot be disposed of at the ICDF.

Topic: An environmental impact statement (EIS) is required before transuranic (TRU) wastes can
be stored at the INEEL CERCLA Disposal Facility (ICDF), where they will eventually
contaminate the agquifer. ICDF disposal of transuranics also fails to comply with the requirements
of the 1995 Settlement Agreement, which requires removal of al transuranics from the INEEL .
[W4-9]
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Response: An EISisnot required for V-Tanks waste to be disposed of at the ICDF, asdetailed in
the response to Topic 26, above. The responses to Topics 20 and 23, above, explain why the 1995
Settlement Agreement is not applicable to the cleanup of the V-Tanks.

14.7.3 Overall Evaluation of Alternatives

43.

45.

46.

Topic: All three alternatives and their variations are approved as both protective of the
environment, and able to be carried out safely. [W1-1]

Response: Under the CERCLA evaluation process, an alternative must fully satisfy the criterion of
providing overall protection of human health and the environment in order to be selected. All of the
technology alternatives considered for the V-Tanks met this threshold criterion. The criterion of
short-term effectiveness, which evaluates an dternative’ s safety to workers, the community, and
the environment during implementation, was also satisfied by al of the alternatives, but the
preferred alternative, ex situ chemical oxidation/reduction with stabilization, was one of only three
that received a high ranking for this criterion. In addition, the preferred alternative had the highest
combined ranking of all the alternatives considered, which led to its selection.

Topic: Thetransuranic contaminants in the V-Tanks will not be removed from the INEEL, and
thus long-term effectivenessis not as high as claimed in the 2003 Proposed Plan. The long-term
protection of health and the environment is not achieved because the transuranics are not being
removed from the INEEL. [W4-8]

Response: The CERCLA criteriafor “Overall Protectiveness’ and for “Long-Term Effectiveness’
require the removal of V-Tanks waste from the V-Tanks site to an approved disposal facility. The
INEEL CERCLA Disposal Facility (ICDF) meets these CERCLA criteria by providing an
engineered design that inhibits both potential downward migration of waste and exposure via
surface pathways to current and future workers, future residents, and the environment. Institutional
controls at the ICDF will be in place for a minimum of 100 years to continue its protectiveness.
The ICDF cap isa 1,000-year design. The INEEL is currently implementing a Long-Term
Stewardship Program, which will remain after programs and projects are completed, aslong as
institutional controls, monitoring, maintenance, or other post-closure careis required.

Topic: The commenting group prefers nonthermal technologies. [W6-1]

Response: The preference is noted. The INEEL agrees that operating temperatures are an
important area of consideration when selecting atechnology. With all else being equal, lower
temperature systems will generally be ranked higher on the criterion of short-term effectiveness
because of the lower potential risk to workers; however, they may receive lower rankings on the
criteria of long-term effectiveness and reduction of toxicity, mobility, and volume because of lower
destructive capabilities. That caveat of “al else being equal” is always the difficult part of an
evaluation such as this. The tradeoffs between the higher efficiencies obtained at higher
temperatures versus the off-gas control issues associated with those higher temperatures will
continue to be an important factor in future technology selections.

Topic: The commenting group prefers those technologies that have the least amount of off-gassing
and airborne emissions. [W6-2]

Response: The preference is noted.
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Topic: The commenting group cannot support an untested technology. [W6-3]

Response: All of the technologies retained for evaluation in the technical evaluation leading to this
ROD Amendment were required to have areliable use record and to be viable technologies, even if
they have not been used on the particular mix of constituents present in the site to be remediated,
such asthe V-Tanks. More detailed testing, as necessary, to optimize the performance of the
selected remedy may be performed during the remedial design phase following the signing of this
ROD Amendment. The Agencies have the option of using models, treatability studies, readiness
reviews, and other procedures as necessary, to confirm aremedy’ s feasibility and fully defineits
engineering design prior to use. The preferred alternative has been previously demonstrated to be
viable through atreatability study conducted in 1998 (INEEL/EXT-98-00739). This technology
test, conducted on actua V-Tanks waste, demonstrated sufficient organic destruction efficiencies to
meet regulatory requirements. Furthermore, similar chemical oxidation/reduction and stabilization
processes have been conducted, or are planned, that increase the confidence level that the process
will be successful. Based on the previous tests and operations on similar waste streams, plus
additional testing planned during the design phase, the preferred alternative appearsto be aviable
alternative for treating V-Tanks waste.

Citizens have raised questions about the quality of data used in investigations, and how the State of
Idaho and U.S. Environmental Protection Agency (EPA) ensure quality. For aremedial
investigation, the Agenciesidentify data quality objectives, which specify the quality of data
required to support decisions in the feasibility study and cleanup program. The development of data
quality objectives follows guidancein CERCLA, the National Contingency Plan, and EPA
documents. Existing data are used whenever data quality objectives are met or can be validated.

A fundamenta goal of cooperative efforts by the agenciesin implementing the action planisto
emphasize remedial action. This goal recognizes that no reasonable amount of investigation can
resolve all uncertainty and that remedial actions must accommodate changes from what was
originally expected. Such an approach encourages timely selection of aremedy, flexibility for
remedial action, and the ability to respond to information discovered during investigations.

Topic: The commenting group cautions that in order to fully support any technology for usein
remediation, they must be involved early in the process and receive verifiable demonstration that
the technology is both effective and low-risk. [W6-6]

Response: As part of advance public information and involvement opportunities for this
amendment to the V-Tanks remedy, the INEEL’ s Community Relations Office began contacting
individuals and community groups by phone, providing technical briefings as desired, and actively
soliciting early feedback. This processis described in Section 3 of this ROD Amendment.

Conceptual validation, treatability studies, and other tests that may be required to verify the
effectiveness and safety of the selected remedy are part of alengthy development and selection
process. This begins well before a proposed plan is written with the feasibility study phase (in this
case, the technology evaluation documented in the 2003 Technology Evaluation Report), and
continues after the Agencies sign arecord of decision (ROD) with the remedial design phase.
Because of the cost and time involved in testing multiple potentia remedial designs, which would
substantialy delay the start of the cleanup and add considerably to the overall cost, CERCLA
guidance only requires a ROD to present a general strategy for satisfying cleanup requirements,
rather than a detailed process. Thus, while a ROD establishes the cleanup technology to be used
and the cleanup levelsto be achieved, it is only in the following remedial design phase that the
Agencies determine the engineering design (including schedule, cost estimates, and disposal

14-21



49.

options for wastes generated) and verify that all remediation activities will comply with applicable
standards in state and federal laws identified in this ROD Amendment. The technology selected to
remediate the V-Tanks — ex situ chemical oxidation/reduction with stabilization — has seen limited
past deployments, so additional laboratory and pilot testing on both surrogate and actual V-Tanks
waste are planned during the design phase. This testing and the detailed engineering design will
help demonstrate, before full-scale implementation, that the technology is both effective and
low-risk.

As described in the response to Topic 7, above, opportunities for additional information and
comment about the V-Tanks remediation process are available on an ongoing basis. The web page
of the INEEL Community Relations Office (at http://www.inel.gov/environment/) provides
information on the current status of cleanup projects.

14.8 Vitrification Alternatives 1(a) and 1(b)

Topic: Commenters report that vitrification has arecord of accidents and other unplanned failures.
Specifically, the commenters state that in 1996, Oak Ridge National Laboratory (ORNL) was using
in situ vitrification (ISV) and it exploded, putting workers and the public at extreme risk; that the
INEEL tried an ISV project severa years ago and also experienced an explosion, which burned up
the containment tent, and that other failed vitrification projects have taken place a the Hanford
Reservation. The commenters state that the |daho Department of Environmental Quality (IDEQ)
and the U.S. Environmental Protection Agency (EPA) have failed to inform the public about these
failures, thereby misleading members of the public into mistakenly concluding that ISV isaviable
remedial technology for the INEEL. What is the use and safety record of ISV acrossthe U.S.
Department of Energy’s (DOE’s) Complex? [W2-18, T1-6]

Response: The“ISV failures’ referred to by the commenters resulted during testing of a previous
version of thistechnology. That version was refined and improved based on analysis of these
“failures.” Theresult of these improvementsisthe planar ISV method. Planar ISV isthe
technology evaluated in the 2003 Technology Evaluation Review (TER) and presented in the
2003 Proposed Plan.

Planar ISV systems were devel oped to prevent the “failures” experienced during the devel opmental
stages of 1SV. These early failures were not true explosions, but rather rapid releases of air and
steam bubbles through the ISV melt. Asthe air and steam bubbles moved through the ISV melt, to
ground surface, they caused the “air-lifting” of the molten glass product within the ISV melt to lift
above the subsidence crater and flow across ground level.

Details about the ORNL Melt Expulsion are documented in a 1996 report.” This event was only a
glass flow, not an expulsion into the air (asit has commonly been misidentified by some members
of the public). Movement of steam and air bubbles through the melt did result in some splatter into
the air as the bubbles broke — on the order of afew pounds of glass fragments. The radioactive
material was not released into the air, but was contained within the matrix of the glass. The
expelled glass fragments containing the radioactivity were easily collected and sent for appropriate
disposal.

Subsequent analysis of the ambient air collected by the ORNL project’ s three air samplers did not

b. Spalding, B. P., 1996, Technical Evaluation Summary of the In Situ Vitrification Melt Expulsion at the Oak Ridge National
Laboratory on April 21, 1996, ORNL/ER-377, Oak Ridge Nationa Laboratory, July, 1996.
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reveal any airborne contamination resulting from the melt expulsion. There was no risk to human
health or the environment, certainly not the “extreme risk” suggested in the comment. The reasons
for the ORNL melt expulsion are detailed in aformal DOE report.

Other melt expulsions that the commenters refer to are as follows:

a A private, full-scaletest, conducted by Geosafe in support of their eventua ISV
processing of 55-gal drums of moist soil contaminated with up to 1.4 wt% PCBs, at
the GE Spokane site. In this test, wet soils in the sealed drums that were being
processed caused a sudden release of pressurized steam into the melt, that resulted in
an “air lifting” and melt splattering similar to what happened at ORNL. The melt
expulsion was exacerbated, however, by the fact Geosafe was using afabric hood
containing aflammable sealant. Contact with the molten glass splatter caused the
sealant to ignite, and burned up the hood as well as adjacent combustible equipment
and materials (such as the electrical cable insulation). Details of thisincident are
reported in Geosafe's 1994 test report.

b. A pilot-scale test, conducted by Pacific Northwest Laboratory at the INEEL on
simulated waste in 1989. During this demonstration test, sealed 5-gal containers
containing canola oil placed within the melt location resulted in numerous pressure
build-ups and releases of vapors through the pilot-scale ISV melt that also caused
molten glass splatter sufficient to ignite the fabric hood material. Details of this
expulsion are recorded in Callow et al. ©

A summary of ISV melt expulsionsto date was prepared by R. K. Farnsworth as part of the
Operable Unit 7-13/14 In Stu Vitrification Treatability Sudy Work Plan.’

Based on the lessons learned from the initial demonstrations of ISV technology, planar ISV was
devel oped and successfully tested in 1998. Planar ISV precludes the types of failures mentioned
above by melting the waste material from the sidesin rather than the top down. This modification
to the process prevents the buildup of alayer of untreated waste trapped beneath alayer of molten
glass. Safe operation of the planar ISV process on subsurface tanks containing substantial
quantities of vaporizable material, was demonstrated as part of asimulated treatability study
performed in support of the 1998 V-Tanks Proposed Plan and 1999 ROD. The results of this
treatability study indicated that planar-ISV could safely process subsurface tanks containing
substantia quantities of vaporizable material without the potential for subsurface pressure build-up
or melt expulsion. The results of this successful treatability study are availablein the
Administrative Record. The Agencies have reviewed this information and consider planar ISV a
viable and safe option for remediation of the V-Tanks.

¢. DOE, 1996, In Situ Vitrification Workshop, October 15-17, 1996, Oak Ridge, Tennessee.

d. Geosafe, 1994, Investigation into the Causes and Application of the Melt Displacement Event During Geosafe Operational
Acceptance Test #2 (OAT-2), GSC-2301, Geosafe Corporation, Richland, Washington.

e. Calow, R. A, L. E. Thompson, J. R. Weidner, C. A. Loehr, B. P. McGrail, and S. O. Bates, 1991, In Stu Vitrification
Application to Buried Waste: Final Report of Intermediate Field Tests at |daho National Engineering Laboratory,
EGG-WTD-9807, EG& G, Inc., Idaho National Engineering Laboratory, August 1991.

f. Farnsworth, R. K., et al., 1999, “Appendix E, A Preliminary Assessment of Concerns Over Melt Expulsion Potential During
ISV Processing,” DOE/ID-10667, Rev. 1, [daho National Engineering and Environmental Laboratory, January 1999.
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51

The Agencies believe that an adequate review has been made of the information on the failures
associated with the early stages of the development of 1SV. The early failures mentioned by the
commenters are no longer considered relevant or representative of the current state of devel opment
of planar ISV technology and would not aid the Agenciesin the selection of a preferred treatment
aternative. The Agencies selected planar ISV as atechnology alternative for the V-Tanks in the
TER because the test dataindicate that planar ISV isno longer subject to the failures experienced
during the early development of 1SV, This same issue was addressed in the Responsiveness
Summary section of the 1999 Record of Decision (see pages 3-24 through 3-26).

Topic: A commenter supports vitrification, either in situ or ex situ, because it provides the highest
reduction in toxicity, mobility, and volume; is the most durable and mature treatment technology
available; can treat a greater amount of contaminated soil that would otherwise be disposed of
without treatment; and provides the least risk to humans and the environment in storage and
transportation of radioactive waste. [W3-1]

Response: Compared to the other aternatives, vitrification does provide the highest reductionin
toxicity, mobility, and volume, is the most durable, and is the most mature technology, or one of
the most mature technologies, of those evaluated for the V-Tanks cleanup. The commenting group
is also correct that a greater amount of contaminated soil would be treated with this technol ogy,
than under the other technologies. These are some of vitrification's strengths, and have been
documented in the 2003 Technology Evaluation Report (DOE/ID-11038). However, these
strengths were contrasted against several weaknesses of the vitrification process relative to the
other technologies considered, such as System Complexity, Ease of Additional Remedial Actions,
Monitoring Concerns, Administrative Feasibility, Increased (potential) Worker Hazards, Secondary
Waste Volumes and Cost. Based on this, it appeared that ex situ chemical oxidation/reduction and
stabilization had the highest overall ranking of the seven technol ogies considered. Furthermore,
there has been less public support for thermal treatment technol ogies than for technol ogies
performed at temperatures below 100° C (such as ex situ chemical oxidation/reduction and
stabilization).

Asto the greater durability of the vitrified waste form after disposal, however, while data does
indicate that the durability of avitrified waste formis over 100 times that of a grouted waste form,
the effect of this difference provides only a small difference in rankings, since the ICDF isalined
facility designed to last over 1,000 years. Thereis limited potential for contaminant migration from
the ICDF following its 1,000-year lifetime, aswell. Finally, given that nearly all waste from the
V-Tanks would be disposed of at the ICDF under most alternatives, the transportation risks
associated with vitrification would be similar to those associated with the preferred alternative.

Topic: A commenter supports vitrification, but endorses the selection of the preferred aternative,
ex situ chemical oxidation/reduction, to eliminate concerns about the tanks' strength, and because
grouting will stabilize both cesium-137 (Cs-137) and strontium-90 (Sr-90). The commenter noted
the complex mixture of contaminants to be treated. [W5-2]

Response: The Agencies agree with these points. While vitrification provides more durability in
the stabilization of these wastes relative to grouting, the fact that all V-Tanks wastes will be
disposed of at the ICDF guarantees that the waste will be isolated from the environment for at least
1,000 years, which is sufficient time for Cs-137 and Sr-90 to decay to background levels. Although
avitrified product will stabilize radionuclides with longer half-lives (such as the transuranic

0. Michael, D. L, 1998, Treatability Sudy for Planar-In Stu Vitrification of INEEL Test Area North V-Tanks,
INEEL/EXT-98-00854, |daho National Engineering Laboratory, October 1998.
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contaminants) better than grout, the limited migration potential of the transuranics from the
engineered ICDF facility is only aminimal increase to the overal ranking of vitrification, relative
to ex situ chemical oxidation/reduction with its stabilization through grouting. The Agencies also
agree regarding the complexity of the contaminants that are being treated. It is for thisreason that
lab-scale treatability studies are currently underway to verify that a chemical oxidation/reduction
approach, followed by stabilization, will meet the requirements associated with remediation of the
V-Tanks wastes.

Topic: The commenting group opposes vitrification because it is nothing more than a proxy for
incineration. [W6-4]

Response: Not only is vitrification not a proxy for incineration, it is quite different in its means of
operation. As a consequence, incineration and vitrification differ considerably in their potential risk
to human health and the environment. The Agencies evaluated vitrification as a potential
technology for cleanup of the V-Tanks because of its advantages. The U.S. Code of Federa
Regulations (40 CFR 260.10) defines incineration as enclosed devices that thermally treat
hazardous wastes using controlled flame combustion. Vitrification is not incineration because it
does not involve primary treatment via controlled flame combustion in an enclosed device. Asa
result, the U.S. Environmental Protection Agency considers vitrification technologies (both in situ
and ex situ) as non-incineration thermal treatment processes, not subject to the same regulations as
incinerators.

One important difference for protection of human health and the environment is that unlike
incinerators, vitrification is carried out under areducing environment. In situ vitrification is carried
out in the subsurface; ex situ vitrification is carried out in a specially designed vessel |ocated
aboveground. The reducing conditions do not favor the formation of dioxins or furans, as are
common in incineration. Furthermore, because of the presence of overburden in both in situ and

ex situ vitrification, the off-gas hood remains cool enough that there is minimal potential for a
reaction to form dioxins and furans in the hood, as it encounters oxygen.

In prior operations involving the treatment of chlorinated organics, vitrification has been
demonstrated to meet stringent regulatory limits relative to products of incomplete combustion and
species such as dioxins and furans. Vitrification has also been shown in tests to result in greater
than 99.9999% destruction or removal of PCBs.

Another distinction between vitrification and incineration is that vitrification’s different thermal
conditions, and its much more controllable off-gas filtration system, resultsin far less off-gas
particul ates and more radionuclide retention in the melt (greater than 99.9%). This means orders
of magnitude less contamination in the off-gas from vitrification than would be encountered in
incineration devices. In Australia, where high temperature incineration of hazardous wasteis
effectively banned (due to alack of public and political support), vitrification has been publicly
accepted and identified as an alternative to incineration.

14.9 Thermal Desorption Alternatives 2(a), 2(b), and 2(c)

No specific comments on this topic were identified.
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14.10 Chemical Oxidation/Reduction Alternatives 3(a) and 3(b)

14.10.1 Description of Technology

53.

Topic: Under the preferred aternative, adding grout leads to dilution for the purposes of land
disposal, which does not seem legal. [T1-4]

Response: Grouting isan integral part of the stabilization step in the waste treatment. Any dilution
of constituent concentrations as aresult of this occurs as a part of anecessary step in treatment, not
solely for the purpose of land disposal. See responses to Topics 25 and 26, above, for adetailed
discussion of thisissue.

Topic: A commenting group wrote that it is concerned by how little data exists on using these
technol ogies on waste similar to the INEEL’s. They believe no laboratory or small-scale work has
been carried out locally. This leads them to ask whether down the road, after alot of time and
money have been invested on full-scale equipment, the U.S. Department of Energy (DOE) will
encounter some technical “showstopper” that could have been detected by alittle small-scale work
earlier. [W1-3]

Response: A treatability study was completed in 1998 (INEEL/EXT-98-00739) on actual V-Tank
waste that demonstrated the effectiveness of the chemical oxidation/reduction and stabilization
process. Furthermore, before operations start at a cleanup site, all necessary conceptua
verification, treatability studies, and any other tests required are completed to validate the
effectiveness and safety of the chosen treatment technol ogies. Because of the level of technical,
safety, and cost information required to reach this point, the development of the final selected
remedy is alengthy process.

Thus, while arecord of decision (ROD) establishes the cleanup technology to be used and the
cleanup levelsto be achieved, it is only after the signing of the ROD, in the remedial design phase,
that the Agencies collectively determine the engineering design (the technical analysis and
procedures that result in a detailed set of plans and specifications) and verify that all activities will
comply with applicable or relevant and appropriate requirements in state and federal laws. It isfor
this reason, that laboratory-scale treatability studies are currently underway to verify that a
chemical oxidation/reduction approach, followed by stabilization, will meet the V-Tanks remedial
action objectives.

14.10.2 Evaluation of Alternatives

55.

Topic: The commenting group does not support the preferred alternative, chemical
oxidation/reduction with stabilization, because it provides the lowest amount of reduction of
toxicity, mobility, and volume through treatment. [W3-2]

Response: Although the preferred aternative received alower ranking than several others on this
CERCLA criterion, it does address it acceptably. It will reduce toxicity by destroying the volatile
organic contaminants (VOCs) and semivolatile organic contaminants (SV OCs) through
oxidation/reduction, and will reduce mobility of metals and radionuclides by grouting. As noted in
the 2003 Technology Evaluation Report (TER) and the 2003 Proposed Plan, the primary reason ex
situ chemical/oxidation reduction with stabilization was rated low in this category relative to
vitrification was the increase in volume of the primary waste stream through the treatment process.
Thisincrease in volume results from the addition of the oxidant/reductant and the grout. Reduction
of toxicity and mobility are achieved, which produces a stable, compliant waste form. The
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56.

57.

Agencies selected this as the preferred alternative because it is the best remedy overall. The high
rankings of this alternative for short-term effectiveness and implementability were factored in,
aong with its somewhat lower cost. In particular, the preferred aternative' s high system reliability
and manageabl e design complexity led to the Agencies’ selection of thistechnology.

Topic: The commenting group supports chemical oxidation/reduction conditionaly. It is preferred
because the temperatures generated in the treatment process remain relatively low. The group has
concerns, however, about the complexity of the off-gassing system. With so many filters,
condensers, and other collection devices, the group is concerned about filter failures and
subsequent rel ease of toxic substances into the atmosphere. [W6-5]

Response: The off-gas system planned for the chemical oxidation/reduction processis arelatively
simple and standard off-gas system, considerably less complex than the other thermal treatment
aternatives evaluated. The components of the chemical oxidation/reduction off-gas system are
commonly used in numerous industrial applications and have been shown to be highly reliable.
Furthermore, it is after the signing of arecord of decision (ROD), during the remedial design
phase, that the Agencies collectively determine the engineering design (the technical analysis and
procedures that resulted in a detailed set of plans and specifications) and verify that al remediation
processes and activities will comply with applicable standardsin state and federal laws. The
technology selected to remediate the V-Tanks—ex situ chemical oxidation/reduction with
stabilization—has seen limited past deployments, so additional laboratory and pilot testing on both
surrogate and actua V-Tanks waste are planned during the design phase. This testing and the
detailed engineering design will help demonstrate, before full-scal e implementation, that the
technology is effective and low- risk. Laboratory-scale treatability studies are currently underway
to verify that a chemical oxidation/reduction approach, followed by stabilization, will meet the
requirements associated with remediation of the V-Tanks wastes. It is expected that these
laboratory-scale studies will support the Agencies' intention to proceed with ex situ chemical
oxidation/reduction/stabilization.

Topic: While acommenter noted his support for vitrification, he endorsed the preferred aternative
for the V-Tanks because the ex situ processing eliminates concerns about the tanks' strength, and
grouting will stabilize both cesium-137 (Cs-137) and strontium-90 (Sr-90). The commenter noted
the complex mixture of contaminants to be treated. [W5-2]

Response: We agree. Under this remedy, most or all of the VV-Tanks wastes will be disposed of at
the INEEL CERCLA Disposal Facility (ICDF), isolating it from the environment for at |east

1,000 years, which is sufficient time for Cs-137 and Sr-90 to decay to background levels. Although
avitrified product stabilizes radionuclides with longer half-lives (such as the transuranic
contaminants) better than grout, the limited potential for the transuranics to migrate from the lined
ICDF resultsin only aminimal increase in the overall ranking of vitrification relative to the
preferred alternative. The commenter is also correct in his assertion that a primary reason for
selecting an ex situ form of chemical oxidation/reduction over an in situ form was due to concerns
over tank strength and integrity under in situ operations. Other reasons include implementability
concerns over heating the tank wastes in situ, and the concerns over runaway chemical
oxidation/reduction reactions at tank volume quantities, rather than in the small batches possible
with ex situ processing. Finally, the Agencies agree with the commenter’ s note regarding the
complexity of the contaminants that are being treated. It isfor this reason that |ab-scale treatability
studies are underway to verify that the selected remedy will meet the remedia action objectives for
the V-Tanks cleanup.
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Appendix A

Comment Documents and Responses

This appendix accompanies the Responsiveness Summary, which is Part III, Sections 13 and 14 of
the Record of Decision Amendment (ROD Amendment) for the V-Tanks (TSF-09 and TSF-18)
and Explanation of Significant Differences for the PM-2A Tanks (TSF-26) and TSF-06, Area 10, at Test
Area North (TAN), Operable Unit 1-10, at the ldaho National Engineering and Environmental Laboratory
(INEEL). It contains the scanned images of all written comments received during the comment period on
the proposed plan and transcripts of oral comments made during the formal comment session of the public
meeting.

The scanned images are annotated with sidebars indicating the identified comments, using a three-
part alphanumeric code to designate the document number, comment number within it, and response or
responses in the Responsiveness Summary relevant to this comment. Each document number begins with
a Wor a T, identifying it as a written comment received from the proposed plan (W) or an oral comment
made during the formal comment period of a public meeting (T). The number following the letter W or T
was assigned to each separately received document according to the order in which it was received. The
second number, following the hyphen, identifies comments identified within each document. The final
number or numbers in parentheses denote the Section and Topic within the Responsiveness Summary that
addresses the comment.

Adjacent to the scanned comments are the Agencies’ responses to them. Most responses are
presented on the same page as the comment they address. In cases where many comments were identified
on a single page, the responses may continue onto following pages. Responses to comments that are
identical or very similar in nature are repeated throughout the document. Comments that were grouped
under the same issue code for the Responsiveness Summary may not have identical responses, however,
depending on which portion of the response is germane to a particular comment.

This Responsiveness Summary identified and responded to more than 58 statements of preferences
and concerns, comments, and questions received in 25 pages of written comments from six individuals and
interested groups, and as one formal statement at one public meeting. The following indexes summarize the
numbers of comments received on the various issues of concern defined in the Responsiveness Summary,
and list the individuals and groups who submitted comments in writing or presented them orally at a
public meeting.
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Table 1. Index of public comments and responses by issue of concern.

Number of Number of
Section Response Documents Containing Commenters' Comments on
Number Issue Numbers Comments on Issue on Issue Issue

13.1 Ove_rall Goals of the INEEL 1-5 W2, Wa, Tl 3 5
Environmental Restoration Program ]

132 Publlg Participation and Community 6.8 W2, W5, W6 3 3
Relations

133 Content and Organization of the 910 W2, WS, W6 3 5
Proposed Plan

13.4 OU 1-10 Remediation Planning and 11-16 W2, Wa 5 6
Costs

135 Risk As;essmcnt and Characterization of 17-21 W2, W4 2 5
Contaminants
Remedial Action Objectives and

136 Compliance with ARARs 22-35 W2, W4, Ti 3 13

137 Developmem, lmplem.cnlatlon, and 36.48 W1, W2, W4, W6, Tl 5 12
Evaluation of Alternatives

13.8 Vitrification Alternatives 1(a) and 1(b) 49--52 W2, W3, W5, W6, Tl 5 4
Thermal Desorption Altematives 2(a),

13.9 2(b), and 2(c) None None 0 0
Chemical Oxidation/Reduction

13.10 Alternatives 3() and 3(b) 53-57 Wi, W3, W5 W6, Tl 5 4

1. The number of commenters is an estimate of scparate individuals or organizations submitting comments one or more times on the V-Tanks

Proposed Plan.

Table 2. Index of

ublic comments and responses by commenter.

Organization or
Affiliation (as City (and Number of | Document Number of | Number of Appendix
shown or stated State, if not Pages Number Comments [ssues of Page
Name of Commenter in comments) Idaho) Submitted Assigned Identified Concern Numbers
Coalition 21 Idaho Falls 1 W1 3 3 A-3to1-4
Environmental Moscow 18 w2 24 30 A-5to A-30
Defense Institute
Snake River Boise 1 W3 2 2 A-31to A-32
Alliance
David B. McCoy Idaho Falls 3 W4 12 12 A-33to A-41
Robert Wikoff Jackson, WY 1 W5 3 3 A-42 10 A-43
Keep
Yellowstone Jackson, WY 1 w6 7 7 A-44 to A-48
Nuclear Free
David McCoy Idaho Falls 4 Tl 9 9 A-49 to A-57

A-4




(9 a8nd uo panuniuo)))

JO SSAUBAIIDNLID I} POIRNSUOWIIP JBL) JISBM NUB] - A [ENI0E U0 (€200
-86-1Xd/TAANID) 8661 Ul pa1ojdwiod sem Apnis Aiqereas v :asuodsay]

(ps dtdo L, ‘1°01°CE UONIIS) €-I M HPWWOD)

<& “ANpigepeae s jo srqnd ayy 03 aonou £q perueduroade (qsq)
$32uaIalI(] TuedyTuSIg Jjo uoneuedxy €00z 21 Jo uoneredard Sur
-pasaid atp pue ‘usuIpUSY (JOY SIU} 10} luawalnbai ay; peydwoid ey
J0joe) aUO sem aTueyd 509 e yans ‘ue[d pesodold £ooz oy ut paurerd

X3 SEM SV "JUSWPUSIIE (JOY B 10 SI2UAIILIP Juedudis Jo uoneue[dxa
ue jdurosd sy 9591 puoAaq 1500 Ul SaFUBYD '1S09 [BUY [ENIOE 3] JO
%0£— 01 05+ woy a3uer 0) uejd pasodosd ay) U1 S3IBWNSI 150D 31 JO U0
-BIUasaId SMOJ[B WIDWAD PAULIaI aq [[IM $1S00 Jey) uonedadxa syl Jo
asnesag] ‘Apauial pajoda[as ay Jo uSrsap Sursswiud ayp Furmp pards[jo2
ale BIep pPUB UOTIRULIOJT MaU SE INnd20 0} pajaadxa are 1500 sy} Jo sjuaw
-312 snoweA Ut soSuey) “UOIEWLICIUI J[qR[IBAE 153 oY} UO paseq aae ued
pasodoad & u1 saaneUILIfE JUASAId pue 21ENJEAR 0 Pasn SIBLWISH 1509 YT,

"$aAl

-BULI3)JR JO UOTIEN|RAD [[RI2A0 31 Ul Jordwy Joulw A[2Anie[aa e JuiARy UOLL
-3]LID 1500 A1) Ul PAI[NSIT $SSOURIBPIP S} JO SSIUMO.LIRU Y[ "palinbal se
$$9901d vonEN[EAR YOG SY) Ul PIsH SeM JS0D ‘[[BLS 5 O} N0 PSIn]
SSATJRUIDIE 31} U221 SIOUAIAYIP 1509 271 YSnoyl uaay :asuodsay

(91 21do [, ‘p'g[ uONIIS) Z-IA FUSWWIO)

"PassnoSIp SPOYS W Jayio s

o} s9]|dde awes al 8amod O "1l pausddey sey Buy) B yons swg sl a1 8q 10U PROM
1l 191Hes oM 31e0s [|le WS @) BAq PSI0SIep USa SRy PINoO yaym Juswdinbe sjeos iy
U0 poIsanLE UBaQ sy ABUO W PUE 3 WA JO 10| B J3yE ‘Peos 9l UMop 1addols moys [eauyos)
aWOS PUIl Iim JO 1L Waouod 3 sasiel siy] Afe0o| sUCP USag SBY JIOM 3|08

jews 1o o Alojesoge] ou Afluasedde pue (sIno o) JejiWIS SjSeA LM 'UORINPALUoNePXO
‘ssaoud uasoyd sy Buisn uo ElBP SN SI AIAY) JBY) PBUCNUSLLAYAL] SBM )

duop

uaaq sey ubisap Aieulaaxd a10)eg uepasun i 3q o) Aoy ale sajRLNSS ey usb
pue ‘STEWRS? 2L JO $SAUDSOP a4 UIB ‘9SEI SIY ULIODE] B JO LYONLU 5] 010U Wads
pinoa jeif ing “uogoajes sseoard ay ui jopey jusuod wit ue aq pinoys 1500 1Bty 33168 apA

JUBWLCIAUS Ay} sioRlaid jey Jaliiell B Ul pue K|aes
No paiued 3g p)nod suoqeu 1L yim suogde saiy ay jo AU JEL JUSPYUOD |23} ap)

o "UOND3[IS S 0] PI] YDIYM ‘PAISPISUOD SIAL

-BWIS][E 3] [[€ JO SUnURl paUIquiod 1saYS1Y o) pey SALRWISYY PaL)
-3 a1} ‘UOTHPPE U] "UOLIdIID SI1Y1 JoJ Surjuel YSIy 8 pSAISIaI JBT) 321}
AjUO JO SUO SEM ‘UOIIEZIIE]S YIIM UOLIONPAI/UCTIEPIXO [BOTWAYD NJIS X3
DATIBUIN [V PALIDJAE] 2U3 INQ ‘SIATIBUISYR ) JO [[€ AQ PILSHIES OSik Sem
‘uonejustus[dun SuLmp JUSWUONAUS SY) PUE ‘AJTUNUINIOD Jy] ‘SII0M 0]
£15]ES S SAIBUIA)[E UR SIIBN[RAD UOIUM SSIUSALIISD ULIDJ-HOYS JO UOLID]
-113 3], "UOLIILID PIOYSAIY) SIY) JOUL SYUE] - A SY3 JOJ PIIPISUOD SIATIRU
-1a1[e AZ0[ouyal Y JO ||V "P2IDS[aS 3 01 JOPIO UI JUSWUOIIAUS AU pUB
qiesy vewny jo uonooad [[eeao Suiptaoid Jo uouaLp ay3 Lysnes A|ny

L2 UOIEODAG SIUBW WD) "SHUBIA 10} UBld Pasodold

12 uotiifeo s ‘Algja10ag Isuue] uyopr

L]
BuipAue Jo W0} JUBWIWO0 BL) MOYS LUPIP AGD JoUIUSWILCIAUS 18 S)IS qOM aUH-LIO SLj JeL]
uoguaw | “syuel A 2 Jof ueld pasodoid ay o |z UCTIE0) JO SJUSLILUOD ) 218 MO

‘e sy JesQg

DUBLILOD JueL A J10KNS

3 uSBeEy ‘Ule oy

WY 82:9 £007 ‘61 (v ‘Aepimes sjuog
[31BuaisEnsnd aqjiew] Jauue) eyey| 2§ uyor auey

A-5

ZJo | ebeyq
LAA Hdaquiny JuswinooQ
| Z UOIljeoD) J8juawwc?)

ISNUW IAIRWIAE Ue ‘ssa001d uonen|eas v IDYAD oy 1apup) :asuodsay

(cp d1doL ‘g L°€CT u01I3S) [-T M JUI WO




& 'SOAN

-22[qo uonoe [BIPAWRI SYUBT-A AU} 123U [[IM ‘UONBZI{IGRIS AQ PaAMO]
-107 ‘yoroidde uorONpaLUONEDPIXO [EITWSYD B jBY) AJII9A 0} ABmIap
-un A[JuaLInd aIe $3Ipms AN1qeIRdL} 9fEas-£I03RI0qE] 1By} ‘UOSeal SIy)
I0] S1] "Sme] [BI9Pa) puB 23els Ul sjuswaiinbar seridordde pue juea
-331 10 ajqeaijdde yim A duwod [1im sanranoe [[e ey AJusa pue (suon
-eoij1aads pue sueqd Jo 19s pajieiop v ul 3{nsal jey) sanpasod pue sis
-Aeue [B21U23) 311) USSP SULI22UISUS A1) SUIWIAISP A[PALIII[[OJ SAID
-ua8y ay jey: “aseyd uStsep [erpawal oyl ut ‘(qOY Y Jo Swudis sy
Iaye ATUo ST 11 ‘paAalyoe aq 01 s[2A3] dnuea[d sy pue pasn aq 03 AFojou
-1 dnuea[d ay saystjqeIse (OY) UOISIIOP JO PIOaaL B (1M ‘Sny T,

‘ssasoxd AyIGual

B s] Apawual P23o3]as [eur) a1 Jo wawido[aAsp oy “uiod siy) yoeas o}
paainbai uoHBULIOJUT 1509 pue ‘A19Jes ‘|eaIuydal JO [3A} a1 JO asnedag
"SIIS0[OUYI3] JUSIIRI) UISOYI 3} JO AI3JES PUB SSIUSAIIOAYYS S} Alep
-I[eA 03 pa19jdwos aae parmbai 1591 a0 Aue pue ‘sarpnis A1fiqeiean
‘uonesyuaa [enjdosuod Aressasau [[e ‘ans dnuespd & je uels suonesado
210J2q ‘aIOULIdYIN] 'SS3201d TO11LZI[IqRIS PUR LOTIBPIXO [EDIWYD JY)
{(panunuod} ¢-1AA JUdwwo)) oy suodsay

(¢ 28pd wo.f panunuosy)

Z Jo Z :obeg
LM Jaguiny juawnaog
| 2 UOIIIEO) J2JUDILIOND

A-6



‘283vd sty uo paifiruspr s1om SpURMILOD ON] 210N

Touig o,y e pdnwea) y; LEANG

£007 1dy
ARIPSU] ISUA [FIEALOIATY AR JO Jleyaq u
SNOIS0IT RINYD)
4q panywqng

AIojei0qeT] [BIUIIUOIIALY

¥
Swomdusg [euoney; oqepl

oY} Je

H1ION BAIV 15D
ueg pasedoi pasiady
uo
SPIDUILEO,)

oyrpf ‘do1)
NMINSUT ISUIJI( [LIUIWUCHAN G

gz jo | :abed
ZM\ 1BquIny Juawnoo(g
BINNISU| BSUALA(] |EIUDLULOIIAUL JIUSWWOD

A-7



{17 38pd uo panuiiuoy)

Tureuod Jeyl sysixe Ajpiqissod oy ‘(qOY) UOISIIS(] JO PIO2Y 6661
o) U paje)s SY saseajal jsed pajejal uoselpe ‘TeUOHIPPE OU UMOYS
sey Surjdues ‘s SIy) 1y WRANS 2)SeM JUIISISUD 2[SUlS B SUIBIUOD

12y} W)sAs Sul[puey 2jsem POIOSUUOIINUL U Jo 1Ied aIe A9 95nedaq
jun 3uo se [10s pareuuEIuod Surpuncns ayj pue ‘Surdid pajersosse

1 ‘SuBJ-A INOJ O 2JBIpawal 0} paaide soouddy o] asuodssy

(#1 21doL, ‘p"CT UONIRS) p-TAA JUAWIO)

(3/13u) wead xd wane curu g1 ues w3 Junewusd TRUCIRIUEL PN UCY pEEm SR HSEm
12a3p- o] Bunpun eqd;y o a3ed “[rY-g-500-16° A ON TREg A $3p3S papmp 7 pranpaiy mamnag

AMY (PN 4 AT ISR suOHARHRIY JTsodsi]
PUET L2 00 BP1 BUS %40 OF ‘AU y UouIRNULE NI TG AT T MY $06] 97 Aty uamiBay paapsy {P)
“SATE I I0A “POL 56 TNI 066 1 gl “faoyesaqe] Suuasming wuoney] aqrpl ‘Aredma 3 en8aouga;,
SYEPT £33N0 1YY T @ PHEN THY 31011 w0 qudo 1oy ueny Swidamg piag ()
(SHTH) "L66T 13qmanN
1§501-I-F0A Y0 suauniad oy A8nng jowssamdaq g SImeiage T S sming (vroe N agep]
"0i-1 Bun Aqwd) quoN Ty 152 ] 3Y) 10) Aprug ANTIQIEER ] / UDURRNISIAUL IHPIWIY IanagadmeT T(a)
S 'TI0A 9661 U2 ‘2ISO1-CT
<30q YO tuehwiad( oqup] Anug jo wammedaq ¢ Kiaweqr Inpowdug rusnen oyepp ‘Apmg Anliqises g
s aoydntaan] (rrpaun g ansusgqaidwie]) ‘o= puf 3jquiadgy ' drain) eaay s g 10§ WG 1oy ()
¢ umig usnepIEI ULl 8661 5, O PUS 13y pand suodar $inmop(o) A o) 13 viv( §66T O .

“go62 1udy 230 sranesrdy oqnpl JOASA 01

(sz 28pd uo panunuo)))

$3P 1B} PAAIS0AL JUIPUSWY (TOY SIY} U passaIppe d)is suL-A Syl
"PAIRIPALLIAI 2q 0] UOLIRd0] Ie[nonTed € SaLfNULPL YoIym  ‘syue] -A UL,
JUIBU J)[S A} PUE ‘[2559A 93RI0IS PUNOITIOPUN JO PULY € SAUTIUIPI YdIGM
« SYURI-A,, ULID) U] USIMID 2DUSISPIP Y3 2jou 01 Juepoduwr st i “Fuip
-Uey JIoy} PUeISIopun o JUdWPUIWY (JOY STY1 G Passaippe 10U aIe
1Ryl N'V.I 1€ $3ue) punoJ5iapun [BUONIPPE Padpul oIk 2IaY] :asuodsayf

(zi ado, ‘p ¢l BOYIIS) £-TA\ JUAWWO)

(sz 28nd uo panunuoy)

-Ins 2y 10] Apawidl 2y} YSnoyy ((qOU) UOISINA(] JO PIOIIY 6661

Y} Ul SYUBT - A 91 10] Pajaa]as Afsnoraard Apswial ayp 03 sagueyd ayl
U0 pasnooj ueld pasodold £00z YL "UOHIE pARIZIUL UB Ul PIIRIPSWSL
3q [{1Mm S[10S SUIPUNOLINS S} PUE SYUBT - A 3y} (10¢] "SaA :asuodsay

(11 ado] ‘p"€] UOIIS) T-TA YUPWWO)

¢z 28pd uo panutiva?))

s[z1aW a1} 10§ uonenuUadUCd pinbi| ay 10y (v xipuaddy jo 9-v a8ed
595) v 3[qe], 1oy ur dnoad Sunusunmos a1 £q pajuasaxd sonjea 2y

“(S4/1d) Apmig A[IqISes J/UoneSHSIAU] [RIPSWSY L66] ) UT P33dal
-109 sem UdIym ‘Uodal TIIN] 9661 © Ul Jou2 Furjaqe] Blep € Woyy wals

* 13 gRady Ype N THY L C (§1-45] PUT €0-45 1) BENRBO) SYUN -} YL A0p w4 pAsedard maN
amnie

z

28pd sty uo sjuaI0D
Supnpwias i0f 28nd 1xou aag

' u) guis k) N

Siroge qinn ag; ja) o) Laeoa $. 0] inoge wsondoys § stGud i 61 pPE sanss [e1onn 3.4&.

X

et o]
DISEA STOPIEZEY PUE IANIEOIPRL 20 RUL Q1A 53118 ATSRon1p d1sem NV, 1010 pue ([ 000001
[FUOIIDPE) SYUR]-A XI5 1583] @ 2 oy unips (1eH g0e0¢) DISSpPE B sYUR]-A SY) jo o) Ko

A-8

Y sauswi aisEm Ny 1. DIIMA,, ISYI0 PUE SYUTE 301 [T SSIPDE O S{1E) LT} £O0T O AEUOTHPPY
T T T

213 pur ABojoingaa) Rjistnes wontpws Aedasdde ue Jurmualep jo nﬁ._#u_nu ..:r N IPRJIUL AG SN
1108 POLEUTIP} 02 PUE (S]95Y NUEL) 93pN{s 31 pue pinbr YUY -A NV 3T J30q jey; 51 ‘siopeyndar o

{ Pue FOQ £q pasouds Apuaredde pUT ‘MOJdq SIUIURTOD I T PISTINS INSST UV UORIZLIADEIEYD ATEN

DIERDIPERT (FUOREAL 12110 WHDUIE) JO DRNEIDG R IEUINLLIL L|JFTIGIAS SEM T WRIA0I0 RISWIE] SIREM
6-Ud TAANT 21 18 PRAMI00 1 QOSEY IIour 0T 1M IO FSIMBYLO RIED WRIDS RTeMm I[GE [
U0 PISEG 2q IS YotRIpIRl 1] £3010in]as; panjdde pue uepd eal; AU ‘Afje pung
~apryradent-Ja-stapro Awew Jo afues 5 m are saurdagastp
BIED 353U NV 70 BIED odal UDHRZUASEIYS Mstay TIIN] [FURIT] IS0 DUE TIEP Woday]
uoledussAu] ANpGsEa] ; tolEdisaayy ppoway aasuagarduios) oy yuim saueduasp wlew wielod
» TR Wouwpawal (GOT Y pesodold N AL PUT | 9661 IPQMIAON PAHED (NV.L) (HON warY
153 - 1 duoiny BAry aisem Jof wepd pasodosrd pasiady (FO) 5,435 jo waunsedag L

Adpwwing |

Zodeg MWD 3D (RITATMON ALY

9z jo Z :abed
ZM Jaquinp Juawinacq
8NJISU| 9SS [EJUSLLIUOIIAUT (19JUBWILLCT)

dnox3 Sumuswros Yy Aq perou sarouedaidsip ayp Jo awog :asuodsay

(L1 21do], ‘S"€1 U01IS) [-TAA JUSIWUIO))




4 (5211033185 2dA)-215EM UO UOHRULIOJUT [RUOLIIPPE

10J 0z d1do], 29S) Iuawambal STy Ul A\ Spn[oul Jou s30p Jf (Junu0d
oluemMSURT 310U 001 UBY) JoJBALS UM 3)SBM “'3°1) OUBP] WO} 21SBM
(AL P2103S |[B JO [BAOWAI 21 SA1nbal JUswdIly JUaWRNAS 661

ay [, “srelarew jonpold-Aq 10 ‘fony aeaponu juads ‘d)sem (N31) drurmsuer
‘(MTH) 21sem [9A3]-4T1Y 10] SUONITIJAP 1]} 125W JOU S0P JBY) dISkMm

SI MTT ‘uotuyap Ag uswaaidy Juswa(lag 661 2Yi 01192[gns uon
-BIPOWAI SHUB - A Y] SIYBL SIY) JBY) JO2LI0D 10U SI I ‘I9AMOH 'SapI[2
-nuorper Sunrus-vyde SUTeIUos 21sem oY) 18y pue (M) 2ISem [9A]
~MO[ S8 PAlJISSE[d I8 SIUAUOD SHUBL-A Y1 JBY] 1021103 S1 I :asuodsay

(zz a1do], ‘9°€T UONIIS) L-TA IUSWWO)

& "paroidde pue pajejdwod sk yoes

se A1onsodey uoneuUofu] TIINI oY) ur paoerd aq [[Ia SIUSWNIOP IS [
"19W 3 [[1M YV YV [ENPIAIPUL YO8 MOY [[B1ap Wl AJ19ads J[im Sjuom
-N20p yiom Jaylo pue sued L1ayes ‘aseyd uSisap jerpawal siy) Jo 1ed sy
"uBISap Jerpawal [[ny o1l uSIsop [en3daduod WO 3A0UI [[IM SDIS0[0UYIS)
1USUIBAI) PAIIISS oY) “PAUBIS §1 Judwipusury qOY S YV SUVIY
ay) Sunesu Jo sjqedes punoj se130[ouysa) asoy) Pajen[eAd pue poussaid
ueld pasodoid €00z UL TIANI oy uo Anjroe] [esodsip peacadde ue e
‘[10S pajRUIWRIUO) TUIPUNOLIMS Y1 JO ‘SIUAUOD SYUBT-A 2T} JO [esodsip
nquyord sV YV oY Jo JUON "paseq sem ueld pasodold £00T 2Up Yarym
uo ‘[Ya1] noday uonenfeaqg ASojouyaa] €00z 2u) jo uoiresedasd SuLinp
PAYTUOPT 2104 UOIIDR SIY) 0] JUBAS[AI (U019 3 01 A[dde 1By sme| pue
suonem3al [eJUIUUCHALD [[B JO 39S 2} AJNUAPI 03 suonoe dnues[d v
~¥AD Ul pasn uLp) 3 s yaigam) ‘(syY vy V) siuawannbar seridordde pue
1ueAd[al 10 a[qedidde oy Jo []V *193.LI0SUT SI JUaWwos 3| :asuodsay

(1z 2o, ‘9°€ u012IG) 9-7AL YUy

{3r) wesd rod U0 cuvt 1 uey e @ Fuursusd o uemsuen FuInnUoy RETM SIPNIZUL IEM
@azpmay dunpua eqdiy g afed U-S-500- T A D ON ‘g A SAWIS payaf] uT mawaady Iy

At (SR AT dsEyJ suonRs g fesads g
291 BPL MY 1403 OF ACUIAY VORI ANL] (FHES WNORAUY f 1td ‘2661 92 AN asmiBay jsaapag ()
USAAM II'IRA ‘FOLSE-TAND '6¢ 1 it ‘Cimeroqe Binsowfug uaouey oyepp *Avedmn) safojougral
SQEPT FISYNICT NAEYA Y T (] “WHON TUY 131 10 (-1 mig} 3qEaadQ 107 urrg Bumiduneg prag(n
(SLIW c661 1rquaron
UEEOT 20T PO sustieasdy oep) ABeang g mamamdagy ¢y *f3einsaqe T Buuaming jeuenen ouepl
'0T-1 U 330 QUON BITY 153 L 3 X5) APrUS AN[IQ1eEs g S uouEnL 3] 1mp o anitusysadwe)) (q)
SATE TI0A 66T YMEW "LT501-T
-30Q “22y7Q twanwad) oqepl Adnug 30 wsutitedsq $) ‘KIne10q8°] Bt g wuonzy oyepp Apms Aigiseag
\=DE-QEnu>=— RIpIUR Y gmwﬁﬂh#u‘ﬁ_sﬁu ‘61-1 nen ﬁﬂ’.ﬁn_c 1 RSEC EAY WAL 20 Wi IO Ap‘v
furig uonmTpauIag WL R4 T 1, H0A PUF 33y paty suadat Famotiof p o) 1M uEq §667 0T f

€607 (adv "2a330 seonerd) sqepr ZOAS 07
1 ) AU A0 CqUEN £V 18T (B1- 451 PUY §0-dS1) RO SYUT - A 2 205 ue) 4 pasedsrg maN :

.uuﬁho
suonkIadey CURTT D '$66 ] IqWaIE(E IR NT ION Yy 3991 - | dnop) Tary 3iesm 103 unig pavodolg |

QJSEM PAITIAL AEAPEL 31 #0) onesgusnl gD mu?.aoatwmub i paasosd of turdlord nonerpsuL

SH[L MO JOU 50U, (OHEDP] JO 110 AIOLEOUII M0 [0ad & D) PIGUIYS 3G  IJSEM [9A3]-MU] PIXNIE SHBNUS
wydye,, POPRIOM 181} S IY JUBWS|INIG 5 (pn Tuudsay 1) srorrmdan se (v 1) Asusdy soussorg
) Ammnd (musursonaug jo psinedact oyr] ay) ‘2I0j a2y ]

T,
ASEM STOPIEZRY PUE IANIEOIRL 10frut iiiay sas afregasip asea NY L 13410 pue (163 000'001
ot A JO My A

‘23pd s1yy uo spua0)

{9z 23vd uo panutjuo)

-ued se (, sorouade woddns,, 3y} Vdq oy pue ajeig 3y pareudisap
(00/V d4) 1210 1UISUOD) PUE JUBWIAITY AI[oe,] [BI0P2] YL "THHNI
2y je suonoe dnueo|d Joj s[qrsuodsar Apyurof a1e (OAT) Apend) [Busul
-uoaiaug jo juaugueda(q oyep] ay) pue ‘(ydq) Aousdy uonosoL] [pusu
-uoaiaug 'S Y ‘(0OQ) AS1eug o Juswreda( ‘S ) YL :asuodsay

(1 oido, *1°CT uoNIAG) S-TAA JUSIWUIOD)

Menbapeas (s

&I TIANE @
4D paseq og |7

Supupnaa sof 28vd snorasad aag

eEp 2L
uonednsau] 4
- UR]q UOHRIDATUAL (0T (LAY PIsodor] may] Sif} PUE | §661 BMWRAON PIED (NV L) THON BIY

153 - 1 duoip eary aisep 107 we|d pasodol] pIsIadY (FOQ) 5, A315u7 Jo Jusuredaq a1
Aszmuiny |

W affeg ) u_z,dw_mﬁ asuAI(q ?.muﬁmoarnm.

gz jo ¢ :abed
ZM Jequinp Juswnoog
INJISU| SSUBB(] |BIUSWILICIIAUT I8jUSLULWIOD)

A-9



(27 28pd uo pantiuo)

PINOM 1B STUIWS[3 SAIIOBOIPEL JO UOLBIIUIIUOS JU] UT UOT)ONpPal [[RlUS
AjoAnIe]al 1) JAPISUOD 0] JOU U3SOYD Sey TN U WUSWpUswy 10y
s1y) SuidojdAap Jo sasodind o1 J0J ‘I9AIMOH "W} JIA0 UOTIRLHUID
-U02 JI3Y) 20NP3I [[IA SJUSJUOD SYUB]-A U} UI SIUSMIIISUOD dAHIEOIpE]
10 Ada(q uawpuStnY (JOY SIYI Ul papudwe se fo (QOY) uoisioaq Jo
PI0IY 6661 Y1 Ul P1d3[as s YL ‘A3atens [erpawar ay) Jo ued jou
S1 “91BNU3)Ie JO ‘OSBAIISP [[IM SIUUOI SHUBL~A A} Ul SJUBLIUIBIUOD dY)
JO UOnRNUI2UOI [BrYdR a3 Jey) uoneldadxa ay) o  ‘Aeda(y,, :asuodsay

(8T a1do ‘S'€T UONIS) OI-TA IUd WO

(27 28pd uo panunuo)))
"AJIpiJeA PANUNUOD 10§ PIMIIADL 218 BIRp ‘S50904d UOnRIpaWaL 2y} JO
a8e1s yorad 1y "padueyd Jou sey Jeyl dnues|o syl Inoqe uoHeRULIOIUT AuR
[rejop w jeadal jou g saSueyd pasodoad a3 1yS1ySiy ueyd pasoedoad
mau a1y} Jey) douajard e sessardxa eoueping yIOHAD uUSwpULWE
sanmbaes ApswIal 8 Usym JeY) PAIOU aq PINoys If IUSWPUIWY (JOH
s1yl 03 uipe9] uoneuLioful palnbai [[e sezuewuns uelg pasodoid ayjf,

Juoulpudlly Oy stl Jo

[ UO1393G Ul pas]] $o11011s0doy] UOIIBULIOFU] S} 18 JO JSIUSUIIopor g
FAOT AUl Maa 7 A1 1B 2UIJUO J[qR[IBAR ‘PI0IY IANBISIUIUIPY Y3

Ul 248 SJUSUINOOP JURAQAI [[V IUdwpuswly (O SIY) JO 7 UONDag Ul
PaIst] a1e ue[d pasodold ay) Ul paqLIdSIP UOHBN[BAS AJN[IGISBI PUB YSLI
SUBT-A 9] 0] SJUSWNIOP 22.N0s Areuwlid ay] -paseq sem ued pasod
-0Id 3} Y21 UO SIUSUWNIOP Jarjo pue Hoday uonenjeaq Aoouda]
£00Z 23 w ‘paxmbai se ‘paziIewuwns A[[NJ USQ SARY SHUB]~A SY1 Jo]
BIBP UOIBZLIDIDBIBYD 3JSeM 31} 121} SADI[Aq 53100 Y oy ] :asuodsay

(01 d1do, ‘€T UONIIG) 6-TAA YUIWUIO)

auzy jo paidad
MICYS B 4370 Haas yue) 3 pac szisedea oy payradya ag pinoa may os spinbi) yuey ot jo wNag AR 0) I1BIT YIGM
[TV N pinbi) ssegd pnosnke-uaw s1usp oNE A0 (D0 ) tPURAdIIC) NURRES 41O I5fETE I 3O WOIY N

TIu o'

30U 081 30d pomeLo’s {1104 000'000°052 T8 8 Wi
A .?Etm,\m.vﬁ ohmw i

3108 03ty 3134 0000289 1124 000'005°T 1 ad 007 LE1-umEsa)
33w por By dw gs1's IvBury g | Fy/Burgsg peg
Byat 038’y Sydwgsr | IyAw g WRLOYD)
T UEyAw itz | T aytwger | 3y8w oo wane)
W 667 SR gre'r | By umeg
3w gpg 2 Tl -1 318w 100 anasry
SyBugy o 3y/8w wom 1 i sydugoee | Agounney
N T v-:-mﬂulwﬂé.u
8PS 661 prubi7 | g prepuels | yEs[ pemprarpng
£007 wied 304 e 304 2661 ®1e@ JOU vda WXL

T (1 4 w10wo0y 33) Y AR

MO Y AGR L 91 N SHIEWNITITOD JOIRS MIJ € 10] SYUT) HMIIES 33 UO BIEP
2667 SO 01 pamAtuos a5e ‘g pUe '] SUEL-A 10] UOIEQUIOUCD WRUTYETE 35] S|OU TE] (00T 1L
‘sa1aTedaIostp eyep EIua sy FmAgusnl 23uapias Lue 110 siommdar s@ 10a FO SN BT

O Sre? i pudssuos (spopuBets jo apio) Ajeatpes ¢ erep sutepos sepd N1 £00T 4L
¢ « ABIID,, Of AUP AFEM AU 11 ULHITRIL AU UIIY SEY 2L
sread o) TIuaAsata ! FyL I JBYI UGSEM S{GIPAD GU $1 2L NV ] & UR0U0D JO STEINGAYD Shopieze
JO 3t ITY-0U 3t PUR SIPONUBIPES 341 JO 51-F1eY Buo S 01 g JUD] Y IE 35w NV, oY1 dwinp

03 JUFIGT 3,00 PHE (110) 5[] [EVORERUC; JO SUTHIAD JO 9502090 (4(1,0) ATIoE] [eoostal v 10d 30
"IN 91 Y0 SLUPWIWOD (1 01 UONIPPE UY SIBIWWO) UE|d UOIRTPIRS (£0/F) VSN IIM NVL,
YO FIUIWIUOD AUYTS U] IFUA (] [URUIOIATT {§6/7 1) suotasid Jo wedjewe ue st uoIssnostp sig |

WIIIWED) JO VIPHHULIUU) JUEL-A NYVL 11

“SAAUBILIAR UOYRTPITAL a7) STUIANUDD IPETT 5 URD SUOIIIOD DICLALN IR} OF ‘T[] DASIASL MO E RIA

£z @8nd uo panutuc?))

N3aJ [BIUSUWIUOLAUD [[B JO 198 oy} AJHuapl 01 suonoe dnued|d v1dudD
Ul pasn uwla} ay) St ydIym) (SYy V) siuswanbal ajeudoldde pue
jueAs[al 1o aqeatjdde oyp Jo [y "199L100UT ST JUSIWOD 2], :asuodsayy

(17 9tdo, ‘9] uonaIS) §-TM YudUIWO)

pareadde Ay ag aasy 150 aiyand Ay} (1400 SUOH BB RIUMRIONALS e s Ajduod [ ppodsp

PR JUAULRAL ASEM S} B} FISAIRUR J]TDALI 13[]0 S0l ay) PUR ‘BJED UOHEZUAIDEIFYS tIFans

£ ofeg QUMDY ISIYHT [RIMDUMOIATT

9z J0 ¢ :@bed
ZAA 13guunp JuswNo0g
9INIISU| 9sUBId( |BIUSLLILOIIAUY JSJUBWILLOYD)

A-10



(3¢ 23pd uo penutuo’y)
[[14 2)1SeM SHUBL-A Pa1ean oy ‘(AADN) AN1oe] [esodsiq v I1DUAD TAINI
a1 12 [esodsip 03 Jouid 1By3 PajeLUNSS S 3] 'UOIIULIAP 21SeAM 3L Y 199uI 0
ygnous Y3y jou a1 (810U L7 p 30 s8e1aae papySiam paulquod e yum) pinbi|
puR 53pn[s paUIGUIOS 81} JO SUOHRGUIIUGD Y} ‘SIUSIU0I SYUR | - A S} Ul JUIS
-a1d 318 SJUSWIAL JIULINSULE TBISASS JO SUOHBIUIIUOD MO] YFnoy|y “(Jusw
9313y WBWANBS G66] OYI Ul PAIID SB) saeak ()7 Ueyl 191eald SoAl[-][ey pue
a15BM JO WIS Jad sodojost sueinsuen; Sumiwo-eydye Jo (s[a1enboaq (oL c)
SALINDOUBU (J()[ URY) 2IOUI SUIBIUOD d)SeMm Y] ‘A105518D 315BM
e sy "sasodind juouwrsBeuewr pue A1038[nFal 0 PAYSIGRISS ‘31SBM JO A0TANED
pauygap A[[eSa[ © S1 a25pm slueInsuLl ] “(pg Joquinu srwole ‘wniuoinyd se
y2ans) g6 URY) 12)esI3 s1oquinu ortuoje Sulaey ‘ajqe) dipoutad sy ur winruemn
PUO0A3q,, SJUSIIATS [BIIWAYD dATIOROIpEl 0 dnoiB e are spuomaa djupinsuel |,

2sem (1Y ] 10U g ‘SYUR]-A oY)

Ul SJUSUWIS[3 JIURINSURI) 318 31U T "91SeM SANDLOIPEL [dAd[-mO] pue ([SDOAS]
SIUTRUWRIUOS STURGIO J[1JB[OA-TWAS puE [sDOA] sueurweuod siuesio ajy
-BJOA ‘S[IBW KARY) $I1SEM STIOPIBZEY SOPN|OUI YOIUM ‘O3SBM PIXIUL € SB PaLy
-ISSE[O 248 SJUSIUOD SHUB] - A Jy], ‘sjuswaambai [esodsip uo os[e inqg jus1u0d
Jesrwayd nays uo Isnf 10U paseq payIsse]d are sadA) aisem THN] :asuodsay

(8¢ d1dof, ‘7L €T uondag
pue tcz aido ], ‘9°c] wonaas {07 AdoL ‘S'ET UONNG) FI-TA UIWWO))

THEEM U SUOUENUIIUOD O USUFLIMLIALI (]
(EHET PUC SIPRIAUGIPEI J© SRR 4T 3 |NL TUOYRY I §O Wns {(HRIGE 10 Y4D) §1 99t 081y .

nEea {19 1) ymmsten patyreaer o1 @00 gg1 wep myeasd soone. m
mem Apuaa (71T epdie 033 paBusys Apaenigie pus £ vrakiiun dag g M NuRInIwy [OAREw
TR B350 A0 FRAT 03 20Ud 5Em [9A3-me; wudie pa)1Es 51 3100 081 UTL §595 10Q 0f Uy wed suouTaaevue:
e SjuA i nuernsen Juiwewes apvem (] ' meansues Snumnes nyea jo Buodnes am o sy a

\ Sturmges) U3y Ayesn)vads sanmd 3y | NG WOL DIAOIDI 3 JIFEA JIURITEUES [E 1l A/
sanmbaz AjEsardya aqoqm B SE YR} Wi Jusumarde {famatiag) syl jo afmduny ssasdxa oy,
sams Bunes s,08po] alpry praaedy Sq) w1 papRPm sem S1sEA LM Taa0 A1 Jo tasanedag] s
PUT 24T A Waq Afueq £33 Impums-3uo) € spus Surms s1qy, THANI WOG IS JUTMSUED PaLIng
TTT JO [PAQWIRS 31 SHEMGUS 12DIQ) JUISUO ) IDWIRIIY JUMMINIIG (66 © 1T UONTILU0I § 6YTR] JO ALIQ
241 30 JOAT) BT PUTRO) JUUE 00T *1E PPIEN uo Sul v penss) 33po| prmpY adnustp uno)) [erRpe g
Jesodsip sem
NV L 0 mo[pq M0BSnoRtp 396 * 3] oM 12 swepd TO st TIINT 18 J0 pasodstp 56 10101 *alojaloly
pue (s}99y Yuel) 23pnys pue pmb] Woq Jo TOIENOT FHMITE) |, FITEM JURMSTEL,, 10, [9A]-m0] EYdE,,
3sea] L1oa o) 12 51 opsean ST Je s1soddns oste put wep Sunduws i W SAOULANONI P Jofew SMOYS A[GEY
BA0GE S, , “$180A (T UYL SNENT 1[-HEY B ALY OS|E jeyp (WRRMRM A0GE 91} T URY) 191213 1agun
IRUOTE VY LA BUNUER JO (3/5)u) wesB sad $2Un 09RY GO §1 ASEM DAUILCIPEL JTRMSLEL SO HOTHNOID
AoyeBar af, “Asem oERMSTRR 0 A1033)83 O Of SHRAIIR HSEM S| J1 AUMULISD O} PHNGUIO

(ua st a8pnys o pur prmby el o1 gpoq e spem ag aes pusumAm SqIPs ¥ A RTOMPDY

3 3 a4 H i
2y ey sy sowrn o ¢ st oy (9 93ed) AU 97 1k SUB]-A O T NSEM DIURINSURY BHIPIMOUYE
weRd £00T UL (€897 B4 0F) YHOU 0 panqrqosd Spassasdxa s13sem 31 JO TORERTOIUGD
Ayl AN[IP 0 [0S JO TOWIPPY '§]3A5] HLUNMCRUOD YUP] (210 31 O} DPE |Pas STY) 'STus)Tas Ymey &1 Jo monlod
prib] o) qiosqe 0 YUw O UL S|I0s parEuTmEIneo AY31y Yuel - dwnp o) surpd 3o 20uig

(g 28vd uo psnwnioy)

AJ151X03 JO UOTIONPAI UT J[NSA1 JOU P[NOM JEL) PRISPISUOD 2I9M SIANBILISIE OU
‘SJURHTUIRITOD 3T} JO JusUnEar) 10§ pouSIsap alom SIUJUOD SNUBT-A S 10}
padojarap saanewIle sy, ‘sseoold Jusunean oy Jo wed Sunngruuod v jou
SI UONIPPE Jey) JI Jusuwieal) 10§ SImnsqns € se — [10S JO UONIPpe ayl YSnoiy
adueIsSUL 10§ — uonnyIp 1qiyoid saop payio uonemSal1 YO oY :asuodsay

(pzordo ‘9" T BONIIS) TI-TA\ JUIWUIO)

(87 23vd uo panunucyy)

paImseaw a1 Sap1dNUoIper “3-a) uonr[ndar Furuiaaos oy pue JUBLILIEIUOD
3Y) 0] paje[al 10 (I1e 10 “13jem ‘S[10S “3°9) eIpow paldapge ay; 0} sendordde
sadA) jrun Ut ejep Juewmwreuoo Juesald suonedusoaul Y DY) asuodsay

(61 ANdOL ‘S°¢ 1 U0NIIS) [1-TM JueWTIO)

4 9L
TOTRL IS TR M40 OF 93] "R sajsem (Y | 311 snoprEmey may uo aanadsiad apraced o) Ao
12T P[P0 20 SPRPIRLS NSeH, B (TI) 1249 AARITERITO) MULINT ¥ I1F 94008 9] 4
“¥STUISID S2JRQISIEXd
pue angad 1) SR TI00 STSSI NUN EBEP S| s3jqey ejep voneaqqud GO W SAdWEs [A € TN
aso spis-Ag-apts tuasand o1 1oy pue T SuoHEIEa SU U1 SSOY R JRIAYID SIUN EU IR0
agjo o suotresnqrud 1iof a3 (] Moje 01 s10RnEa1 a1 jo Wk Jnpues-Juo) k uasg sy )|,
Y aqe] 3A0qy 10) 5ajoN]
N
{jesodsip
a1 Jopy wgudou pue
130 007 | WRLDD ‘WP HAuR
‘wipoyd
o {131eM Fwpnppur
LileLats w44 Buvmup 10)) | 639'¢'T STELA
310U 19y 310d91L'Ty T4 9015 L T g1 | sormmsTEn RO,
+ adeg ANINSU] U] JRIUIEHMOnADY

gz jo G obed
ZM aquInN Juswnaog
21NsU| aSUS( |BJUSWULCIIAUT (JSJUSIWIOD

A-11



Q¢ 28od uo penuiuo?))
901AISS SHRJ SANOBOIPEY SAIOL YY) WM Papn[aut AJUSLIND SI IS SIY
Jo ueq "peq 83eI01G JSE) NV 2U1 10} UOLIRUSISIP 9t SI ‘g BAIY ‘90-ISL
Aoy 6661
Ayl pue ST L66]T SYI Ui PIZLIBWIINS 3Jom WAy U0 IN0 palled sesAfeue
YL ‘I DV UM PaieSnsaAul aq 0} SIS UOTIBUIWERILOD [enudiod
se 0D/VAd 1661 9Y) UI PSYIIUIPI 2Jaxm Past] SIS 2211 oy ] :3suodsay

(S1o1doy ‘€T UoNIIS) L1-TAA JUSWIWO)

95 1HHID 01

CHHCSASO00: 16 AD ON TBEH A 2ANIS PRI musnady Wawdnag N

(6¢ 23vd uo panunuoc?))

9B JB1f) BIPSW PJBUTUIRIUOD dY} 104 "WINIPAW PaJdafIe UR JOU SI 191em
9sNB03Q A)IS SYUBT -A Y JOJ WUBAJ[SI 10U 18 ST "Wa)sAs o1qnd e Jo
Iasn AUE 0] PAIIAIIP J21EM UI JUBLIIUEIUOD € JO junowe a|qissiuuad wnw
-IXBUW 7] 135 jey) spIepue)s a1 sTHIA (weld 1od soumyy ur painsesw ase
saptjonuoipel “§3) uonena1 FutIdA0SF S pue JUBULLLIEILOD 3} 01 paef
-3110 (1B 10 ‘199eMm ‘S[10S “3°9) IpaWl pajodye a3 03 ajenrdoadde sedky
Jun UT Blep JuRUIWRIUOS Wasald suoljeSusaaur y YD asuodsay

(61 adoL ‘p eT U0NIIS) 9[-Z A IWIWWO))

& 19V e L 1) 14 000101 09°4€q00
adpmg (R1/60-dS.1)
£ & d1s BTIN Puv pbip anT 4LS pnbry quey 1A
mIgRrajay mopengesan)) Qoo Iy pEe -4 NV
€aqel
4 “TIAN] 30§ A3010UT00) [RIPSUAL SIGEIA B 8T A S FEY} 3PN[IUOS (uoneunoyin sjenbspen; uo vunﬁ.ﬂ

Kew ongnd a1 go raqusw € pue s ford A1 papre) ssays 1noge ongnd sy usoga of pey wopEal sy
Y pUR OUCH 3 AEides] aus pIoJURH £ (0 3¢ punyj 3q osjE ted woofutd A G| Py seqnung “(da
patmq) pa1g 108 oy JTRURTRUD Ay pie ‘[am s papojdxa i pae ofe sreak may v palosd AS[ R PAIN

TIANT PAIRIL 2P xapdtinn am Aot S PIIF]a1 oIS Yanta se aIe PATLILA] SHOSSA] M) ‘Ajemoy
“yoeford nyism

SINYO U1 2ISEA PALTG 374 OF RTINS 5] JI0)EZUIIIRIEYD AISEA YUB) NV ], S1) YSU M020%A 12 sngnd
a1 pue siaxom 3utund papojdsm 199foud myvet YO AL SUONLIOIA mE) pEuSwTONAUS of ssTuafngd
ongnd andsap yoraside uolEHIULE NS AWES 2@ PR (TN HO) A0TRIOGRY JRuOnEN ATpHY B 3

9667 W] SYURL ST 2AYOROIELSNODIZEY PIXI 3Y1 JO (A S]) UOHRNTLIA LIS JO SANELUMNE § el
SATSUAYRCW0 Y (N ]) JUIOA TATY 1S3 ] AU 51 yoxasdde ododw 5 0 9]duwrex? |
“PARTIDN UA, 2AVY [00F NYL o PIT IS
feimy (9553 100U TALH 01 24V 3@ 'pry A8e10lg y5e) gNYV Yl 50BN UE|d  SAIsudyRidwod,,
B 30U $1SIL] N VL 181 vonednseaut V) (Latsuagasdiiod ayL, 3G o) Suep ueld 3y

TETACSIY TE P S T e

TANG T ORI 0) GATHM Tadn :::.:EQ._:M PEHIIASSA PaTap {j2Anna))a a1 onjgnd [emsaad oy _>v__,n:.:.wxun:...oj

(62 23pd uo panutuo?))

3A1109104d 2q p[NoMm IBY) S[AAS] O3 STUBLIURILOD JO AINuEenb pue UoIRIUAD
-U02 2y} M| 01 padojaAsp atom DY M AADI YL “SUBL-A dUs UIYIAm
punoj asoyl se yans sjueUlueIuos Jo [esodsip 2yl 10 (300 pue ‘Oadr
“Vdd) sarouady ay) Aq pasosdde pue pauBisap sem JO DI oYL :asuodsay

(6€ ndo, ‘T°L°€T UONRS) S1-TM IUSWWO)

T10) sHu)) [RUOHEIHQ [ENPIAIPT 01 PAITII S]242] UOLEURIELI0S WMUTXEW 3y Jo Asuedasisty noge
Ol EULOJ N JANURISGTS OF SIAJO SUEL] SU[, "Mo[2q [I] Tou3as 53§ suonemIss maims i oTendmos m
Ajqeuonsanb 1 Jjas1 40101 UL , Aronsodar 91301968 £ o) 03 e Ady stiedaq dump ATEM AR pLL
to suotendss uersvianu o) Koje|nday res)ann 10 SuonoLIsa (VAL FULID 3uedaooe e
a5ma aptes (JCIDE) Aoe g fesodsic) VIHAD TAINI 20 18 padump aq joit UBd (14EIS 4 pauyjop
SE) AVTT D SR L) 132250y 10 ([ L) oratmsair] (YY) siemarmbay mendarddy pae jaeaajey
1o 2jqea1iddy 1991 161 TIOUNOS [ETpAl ap1acsd o3 STTEf Tius Teid NV L 21 “Ajaremmuoag
0] 6 E AL R

T SAUNOA F{ DUB'E 6 LT | SYHBL-A SATUNULIUOD JITEM STOPILZEY] PUE daltoeoIpes sofeas yim
WHCNF.AI XIS 1529 1B 1R I UMM e 00T 2 PATUDPE A uxﬁhﬂ} o aﬁuu A—SO “SIANEST

ASBM NY L, PRUNG,, 12110 DUR TR A aN) [ SSAPPE 0f SIT UL VL €007 MR A Euoninpy

L

1o ELANG I8 DAOINOO] QISEA OIURINSTRY |8 )

(62 23vd uo panunyuoy)

« SYUEI-A,, ULIS) 2] U29M]3q 2DUISIP 243 jou o} juepodu si 3 “Suijp
-uey JI9Y} PUBISIApUN O], JUSWPUIWY (JOY SIYI AQ PassaIppe jou a1
1243 N V1. 1€ SUE] pPUnoI3Ispun [eUOTHPPR PISPUI 2.6 313 | ::asuodsay]

(zr ado], ‘b g1 uONIIS) pI-TA FudWITIO)

A0S SIS PAITU) T4 1ES[L PAeIp sem JIawaoLde ayl awh oyl it Judu seused i siassesda

Apreap [Iwewreaidy juawaag oyl Jo} 1 ydeidureg Jo dendur mepd M ‘samg popu)

Ayl o1 3|GrIoar) 0w 131 YL Ul JuRumanp i Fusmata w ey a1eps Ajesoainbain o3 afqe st uno])y
AE SNY L, UnOWE 01 GUiTsIl] AU 205 TIAN] YA UJONEICE 51 U} SB UOHRINUL AUE OGN S5EM J

§ aleg ANKSI] ARUIJI( JEWALTIONAT

9z 0 g ebeg
ZM Jagquunp juswnooq

(panunuod) gr-7AA W0

2ININSU| SSUDIS(] [BIUSWLIONALT JBJUBLULIOD

A-12



iV e wadgosor | oeHeaed |
a3pnig R1/60-451
0 @ uis ATIN pue pnbip w5t {18 A Rl
o T T T T T T T ssreagqerony | T
InsTuIg
APUAPIERALIGE )
NI NP 2|
71 inamp g (3) HUAIAISY Y
UAMPFOIO] V]
SIA YT P32 1Y SpUOTY [ANA
- 119V 2ae] (v} I3 mm anamanrogauy T -
1011 0171 Py Iw3w gor't Iy icIYIERT ]
1T 019V Aqel (v) P
0f B asang A 8t »ang
W@ Byfwm o pes
61 & umspe)) 3y/8uw 057 wnmay )
1/8u: o7y @ umimg BxAw ogc wntpe
pAw g @ Ansow AxBu gzsy wnLEg
S LI $pavaxy Ay vaw £y8°0 Amarspy
3704 60°000'S T Janpag
10d goo'oar'or pbiy
€5 (3} Ayuusyinol
T oty mary (5 Todaagerst | wewens meL
. c._.%.(. wu_wn,.m,h :vl o HEU& 8s_ccn.ﬂ 1 T iiE-:u:.H. T e
65 12) 1294 908’61 wdiy o
65(3) 1224 600'00€'$T CHITIRD 154D
65143) 1704 556'001°91 T)ag ssa1y
Rrod ey {ymauipar)
Lipl Wvd () vod 9ile (b)) [pE-wmouamy
#od gg6 (mammipasy
ct-51 ed 2) wodoar'y | (pinbi ggz-wnmainyg
Bn0d g1 (udnmpas)
L1-51 ¥ed (3) GOLE ipobi) gggrumuanyg
. sravager (0 | andogwes | pgr-wmmdeang | T
280d s1y1 U0 paLfIaPI 2190 STUIUBUOI ON DIONT e s oowis Frrminn o
Gy JavL (v 104 poreE 75 {-wmdomg
T Tarewvaeni(o | wodoogooszl IELE I
T arev saeL (e 1124 gog'a1 3y
9 afeg 2ANITSU] ISUI[CT [USUTHOITAL]

oz jo / :abed
Z\ Jaguuny juswinooq
BINUISU| 3SUSYS( |EIUSUIUOIIAUT IDIUSWILIOY)

A-13



23vd S1j] 10 pAfIIUAPY 2100 SPUIULLOD ON 310N

507 1239 005'00¢'32 Flag s501)
" 1134 9ue'seT L9 PN
. 1128 900'060° ey g
R o4 opa't £07-ummanRy
v ouates e T L s
B 1r0d oog'el | 09-4ie90
]
T 1109 06 06LT L | gs-umimong
£8-Y () 1rod gog'et pEZ/EET-mmeERIn

3rod pouz

Dugupag)

L1=51 ded {3) mad ooy (pink)) | pzewmauaRy
L1-51 #ed (5 808 1e | (menTipas)sT-mmnnng
Band pyry (uanspag)
L1681 dded (3} T8 558 (pInby jEZ-mAUcHn]g
9@ dLs wtm | wenais | (GUsoasDAelea)

gp'gel A ar

EPLEEGHS JUIDTILY

1 wEnoan g(3)

P ) CGERMESGD 23R [TV

b0t () [RURAATR{] PRIV | SMHAG) SOpRZnK g1
JuTuIY
PA3 JTOL 3pUBIYIENI} UOAIED

annmaneyysq-Z 1

71 wBnonp g (3}

470) pasdxg
RIS/ EN I MY [TV

4 056°000% 1

APUOHY AWA
woRupEy
uﬂwu-—.-ub.—nmq—g.qnp
suspsooTgNLY

juammpag

T1O9 000°060' 1 pnbry
&5 (% Auyay ol
65 (3) T1and spg T eydiy Troan
pad e (mampagy
Li-gi 9ded () yodugy (prabi) [p-wmounuy
#a0d ggot {ymannpae)
L1-sT 38ed {9) pod e (mnbr)) ggz-wmmuamid

5512 1A oonraos'ss e k05
oT-9-Y {¥) 1A04 ono"0oK €2 mag s
ni-g-v {x) sod naotose' 1 ob-wmmeng

pr-a v {8

1704 ae0 00T 07

LETrmmRa)

‘MRS oSN [PEIEIONATS

gz jo g :abed

ZMN\ JegquINp Juswncog
2INYISU| @sude(q] [EJUSLLUUOIIAUT 18]USLILLOY)

A-14



19 B s

g7 WD OF

AT s® 23pnig
puc spinbt| msy 4185

spmpuns

ey
uativd nog'os

Jr-uﬁa._nu.:wu.mm ’

YL ETA
9T-483 VI-Wd

‘23nd sty uo parfiuapr a1o0 SIUIMMIOD ON ITON]

H-Q1 WIURIR] § ] () PIIANY SAOPXZEY U7
Boydesgyzort waunpag
W gLo'RIE DY pinbrp
16V () Apapdy nog
16V 1Q W G060e1°1 0O-HERR])
6V (D wvind 937 PR UMD
[CR AR 120 son' ooy WaNLang [$10],
16-% 4 1278 000 000" § 1 Wiy
) Tewita | T T Andoosours | BTy
T T e e e e
HOA AT [l S{Z-wmnrgy
16-v (@ o4 gos's SLT-wntaesg)
16+W (qF yed goeriie pez-wmiuein
’ T s | iAsdoerz ey -
Li-51 ded (0 Jaod gwie (uannpas)
1e-w (@ imadanesy | ChDorzrssz-umeantd
T st @ed iy [T T i gaeg: | Gamanpag) T I
16-v Y 104 6o0'0ct {pabr)gg -uminowm| 4
LISt mmwm_mb #a0d po;: g (wawpag) e
16w {Q) 104 0T o (ptabuli | H7- WMoY
¥pmig
£9 @ 1S ATIN pum bt 9% 41§ (81/60°4S 1) FEL 6°A
BH'39Z HAD ab FRJRPNR)S JUIUREIL )
L JREH 1ESEANT YAT PRINXE | ERDIDID ORIV BT

21 Wnonp g (2)

71 ya@nems g (3)

RAS 4108
FR I SENWIYD 21D 1Y

Suaruag
DPUD IRT I} USGS)
sueproINQg-2 ]

puo 1A

66 (%

by (1

43021 paacry mMpad Y RNIY
BB TOANWI 32 Y suIpIAIINLL,
30 000°000'8T wamipag
0d 190°008'0E pinbay
Ay (601
T R nnr0Ee T ) $50a5y

g adeg

SITSU] I5UIJA(] [FRUSUIUOR AU

97 Jo g :ebed

ZM\ dequinp Juawnoog
SNJIsSuU| esuaje( [RIUSWULOIIALT J9)USWIWON)

A-15



{1LTwinonp g1 Y42 OF) AP0 HegrsT msusermgn Amval - J101
{10z WBnony gEL MAD OF} suonutaray weedsig pusy = %'l
WARDIDY

JHOY RIRJ A ItRYJ SUDNDBEIY “nnbﬂn_a
PUET 42 0V RED SHEL W40 pp Aouddy uoyonoy [ urionauy '] utd '8661 ‘97 L) 1w cday tvaapad (p)
SATEIIPA "POTO/S6- TN 9661 YR & 9= EfL N 0grpy “Aumdma] saBaanpa
CYTPY RIAPE] AU N T (L BHON SMY AL 011 B Agersdp a0 uer g Juidweg prarg )
(SITH} 2661 13qmIA0N
‘LESAT-CT-ROLCT 399303 sucnesade) oyrpl ABrsuy go suaugndagq sy ‘Kcieloqe] Suusanduy [vuatienN cyep]
“0i-1 Bon) Aqeads quoN vary 11 otp 1oy Aprig Annigiesf £ nourdnsaang jmpamay aswagardmar Q)
SAMY 1104 9661 UK "LISOT-OT
~30a 22310 swoned) ogep) Aoug jowamuesdeg §iy Ainnage] 3upawdug waoueN ayep) Apmg Qigisead
: 3 1 IOpIRIY 3A duss ) *pi-1 wun sqedo 1 dnaun w21y sney 10y wEid pem HE)
' Ul MOUCIPIUNIY URE §661 5, TOQ FAE %3y paisa spcdas Qutmatiof M o3 sapd 1 €ie g661 30U

280d sy} uo parfipuapr a1dm SPUIMWIOD ON] [ 1ON

149348085

0% ap0-08-d-d 3and azt'ss ACTTIN SY 83 418 1108 ues -A
BEBIC UID AT Spmpues S| EIIULS | LIS
1€ P BI0Y (qF JuIMEEII] S 1) PR xnapmrEy €

TNMI QN ST
s3umg oaud saunyy
ji4Ly 000°000'006'ST AtAnoy [@n]
iy 1121 0000000576 gg-mmunang
13 wod garesrLl ps 1-wndong
1{ () viod SogaoT oK LLrwmmieay
1ge3) 24 604" 600' pil-wmEa
1t 1104 000°006° 161 (230 SE k)
MTT se 38pryg TORL pitA

£ d1S poe pmbiT AXCT 4SL T-dSL NI VI

BPEIL WA OF T dpmmg | Twmewgrsrwegy | B
16 03801 (Q JmRsteal] 514 paay STOPINZY 1§

SHER 2 1P
Eaums ond EJURD)
1002 900°000°000°08C It Anamry sy
1) 104 00000 1'R T +{]-OIsa)
[TE] VOl 300000 068°2 06-umnnang
I8 1004 005’06 006D L1-mnnan
e 1724 500'000 £ 6 perwmdamng
e 1204 gea'ane'se 097 qeD
6 38eqd NS FF0A( [PNRUILOSAUY

9z Jo 0} 8bed
ZM\ [18quUnN uawWwinaog
S)NiIsuU| asusa |BJUSWIUOIIAUT (18JUBLWILIOD

A-16



& IPGTEQ-1L90C- [ ORI, SIpA S UmIOpNqNd;AGs JatT mam; 1dig

Je JUI[-UO S[qefIeAk SI J(ID] SY) INOYE UONJRULIOJLT IO ‘JUSTIHOIIAUD

ay1 pue yijesy uewny Jo uondstold AJLILA [[Im 1B} SINIANIR 2INS0[d-1sod
pue “SULICIIUOW ‘3OUBUSIUIBUL YHM SSOUIALDS101d J0] SpIepuUe)s [euot)
-IPpe 199U [[iM [[LJPUR] oY ], 'WISAS Jaul] X3[duIoD ay) MO[aq JUSUIACUL
PINJ JQLUL 0] W)SAS [PAOUIDE PUR UOI1D3J3P B[ B PUE ‘WIDISAS [RAOUI
~21 pu® UO1)33[|03 3JBYOE3] ® Sapnjoul jet wasAs Jaul] sdiynw paisau
-18ua ue pue ‘Fuuonuow (VYY) 10V AI2A009Y PUR UOHBAIISUOD) 20I00S
-3y 3y i jueridnod ded v sapnjour sme| ugisep Arjioeg [esodsip aiels
pue [p13paJ A yiim soueridwios s 1T Sy L ure[d pooyy Jeak-001 PAIdIR
-a1d o werp JoySiy ¥ §1 W2q pa1sauISud ue AQ papunoLIns aq [jlm mak
o ‘uonnppe u] “utejd poo[J Jeak-00] Y3 IPISINOG 3q 0) PSUILLIAJAP SeM
uonea0f DI UL “3urpooy) [enualod 01 aanje[al L)1ory pasodoud ag jo
AJaes 2] $SISSB 0] PAIBNIBAS 2IOM BIEP YIIBISAI JSYI0 pUE A3AIng [8o130]
-090) 'S'1] ‘ss900ad uisap pue Furuued JIDI oy Jo ued sy :asucdsay

(0w 21do ], ‘9°ET UONIIG) 61-TAA NUPWWOYD)

fe61 Pqman L Gy At puv Bus
OYEPL 1§ 1§ R0 31qeaddQ anua) FaursuBuyg pac £3orewmaa L MITINN SWPT MISINA IO PIOIIY fEUA

i suchen

} angrd aty smadde 11 *srojepedaz at pre O Uosmdq PP MOP,, ¥ aq 0} sreadde sTp sowg Kauwady
EOUIAN0LY [RIEWUNITAT Y1 PUR OYED] JO AES A Aq g FOE 4G 140 108 poiedstyqe are siaswsanba
fedap o “mede 03U 'SUONEIO] HIIF-UO AL 1€ 1ot g f 1D 9115 -JJO SI2A 3IS-UOC Jo}

SIANCWALE PAEN[EAD JOAI SIA IUOP IIAIT SEM SIY [ (D] Y1 J0) SUOLEEID] BUNIS SARRUISIE 2[YIPIID

a § oedug | WU UE Ul ‘e eAs 0f GO | MINbaI PINom Y AN 1apim sjusman nba

1A RAinba ayg A wogicads 1maled dump g o CRE 10 fett B o spoumambat v 4iN 10 Funhusad

VDY 31 dATRM 231 ST 1T JOW 520D WIIHTD "MIIS PIIENUIEINCS # [0 UOHHIDAIAL DUE [RAOUL [0 AP

2w sputuanmbor v N pue Junnuuad 3y satem A[u0 WEYAD AvS suongndal a1 0 JUESISAU0D

SAAWONY SAT] 190 Juowre O FAN) 10V AN g T SNAUY [EuotEN 3 jo hat ayp saatam
sanoud VLYME D 343 Feq) 3uiunega 4G Smej [EUSMIEGIALS 110 BURRI0LA S HO ARIONIPPY

(0¢ 28vd uo panunuocy))

a0 *(o11qnd 31 JO SIQUIWT JWOS Aq PAYIIUSPISIUW U3 AJUOLIWOD SBY
11 se) Tk 1) 0jul uois|ndxa Ue JOU ‘Mmofj SSBIS B A[UO SeM JUIAd sty] | ‘uod
-31 9661 © UI PRAUSWINDOP a1e uotsindxd e INYO 241 INOGE S{Ie1d(]

"[9A9] punioJs

SSOIOR MO[J PUR I9)RID SOUIPISQNS YY) 2A0QE PIJ 01 I[3W A ST Y3 tiyjm
1onpoad sseq3 usyjow o jo  Junyi[-ie,, 4) PASNEd A3 ‘32eLINS PUNoIs
01 ‘)jow ASI Y1 YSNoIy] PaAOUE SI[QQNQ WRI]S PUR 1B 3] SY 1[aU AS]
a1 y3nody) sa|qgnq We)s pue Jie Jo sasea[al pides 1oyl nq ‘suotsojdxa
QML JOU 2IoM SaIn|Ie} A[Jea asay] A S] Jo sa8es [erusurdojasap sy SuLinp
pasusLadxs  saIn|iey,, oY) Juaaald 01 pado[aaap atam SwISKS A S 1BUR[d

‘ue[d pasodoid €00z oY U pajuas

-a1d pue (A1) ma149y uonenfeaq ASo[ouyoa] £00Z Y} Ul paienjeaa A30
-[ouyd3) ay) SI A ST Teue|d “poyraui AS] seuerd a1 ST syuswaAoxdurr sy
Jojnsa1ay . saInjiey,, 3sayl Jo SIsA[eUR U0 paseq paacidwi pue pouy
-31 sBM UOISIaA Je1]], ‘ASojouyda) sTip Jo uolsiaa snoiaaad e jo Junsay S
-INp PajNsaI SISUSTIWOD ) AG 03 PaLIsjad  SaIN[IE] ASL,, Y[, :asuodsayy

(6p ANdOL ‘T°L°€[ UOLIIS) B-TAN JUIMIWIO)

"FI0Z POGY E UT IO IFMOR 7] 1940 [OF OI8 W) [ ) U0 SIS SATTADIE A[qIpala 018 13T} BT
st uosod § I 20s “THEINT 2T U0 TG 3G 01 51 11 dJé 1M 5] oNs5) 741 InG ‘UMD MU I JO ICHDNASUOD
AL 10U K1 ANSST Y BOYS U] SIITRY NOHQOT TE1 MO SHRISNS YL J3JIbY 1641 ARG 30M0s aj0s
%,0ep] J0 d0j 1340 104 "IB0Z POOY E TE A[I0 102 (FE) (AR ] [esodai] YIIWAD TIINI 0T PANES)
dump mae o Funs Aq ysed o Jo saymsna aqy yeadar of sueld HexT TG JEI]I S1 N O3] JO PI0IIY
3 JO SISARUE DIIEIP PPV ITEA [EINUSY3 SNOPRTE] DUE SANIEOIEL Sucte 13] suonemdst [ypue
33usred dwnmur e a3 10 plroa jeg sdump u soused | fwoidsip, siven 3311 s, 10 peaeuLd
SImAA 10] SRI ANNSU] WUJN(] [ELIMNUOIAL] 31 ITUTS SMIT RUOIIM KEM S “AJjeuta] (v )
AottaBy HONNOL] |FIEOWTOIATY *§ [} 21} PUR O] JO SIBIS 91 JO S0UALNITOD 91 (1M s$a00xd
(WIOHID) PURYSIENS 208 UNEHM IPEUL SEAL UOISIOIP ST, ,, CUID AUSEM SALITOTES DT STIODIYTeY
Gﬁﬂ 2{T5-T0 e PRSI0 ‘ST JA0 FTOWE *01 4641 19G0ID0) W UOISIIS(] JO PLOIFY B PaNTSI .ANNZEK

Aoesoqe preaamonavg pre dnpamdug jeuoney oyep| (O} 43500y Jo jusunmds (g sq

JdDT 18 058 NV.L J0 Jesodsiq 03 polepy sanssy “III

“fag] suoneonend scIA 5 IQE U0 |qEIEAR ‘3667 J0qWonaq “Ueld dnuear)
JUON TV 153, PRSOU0I] U SITAWNUO]) § ARJUSY] ISUS(] [EIUIRIIORALT 235 TOY J W AU $0.§

PV DURdWeD AT100 [B19pad M O IIATEAE SNIENS £ paie2aual ueld 1Nduntel] SUS THHNT - 418
£o6/81/71 $30EA Y0i uo poee eecd doora)s v gg) nrap nonmpamy Aenwnag - DY
(1LT Yinonp §pt Y40 Op) SpRPUSY wouasaL | 1TLdA] = §10

ANSU] SSUSPIQT FIMIWRITAUT 01 2Jeg

9z 4o || :9bed
ZM Jaquinp juawinoog
2INJIISU| sUe [BJUSWIUOIIAUT (18)USLUWON

A-17



(Panunuod) g1-7AA JUaWMO))

“dd ) JO pud ipnos pue |ron Ny
UI3M3q UOEA2 0 ABuvye WY 200G sMOYE ‘a0 seodQ oyep] eotsnmme) ASraug dtkary §r SAmiongt
pue $j1om Busmays (HIANI pA1vy mou) uonerg Juims ) ropery jenoyeN *1 2 yooig jo depy orydesdodo o

8+ 1Z2-GIA0QT '§904-g6 Wodny maneduzaany
BANCIIY-INE R “Laang endeiesn g oyp] KICIRIQET TeRmuSRALy pue Smnm iUy weant N ayEps A
e a3ATy Y B o) 1 moyq JEIG IR ()] A JO Ampunog pre snanesdy 23)ng 10y Sroumniag i

Azam mop YEad Lak-001 PARINISS A 0] SN} VUMY 05 atad-¢ 4 Lo Pk saddn aqp,, CTIANI
a1 Ay 180T g 21 0] o3UBE MmOy A PIBBNS 0K 9661 M Aprs KOG sonio iy
“mErE| BURIOLTS 25 melaq
paimq §1 1] i 12daap 21 dump 21 ajepnm pnom spoop i uoieuea ssa] Ajjeaniuodorg aegms
sy uo sexm dump 371 SUNUTSTE IEMIIDU JQDT 79 ind PInom pooy ety 1SOT i ® Uy UCHRWEA
15T 2 WA JE 1 MY pnod (RO 3, ,, (IN0S 0} [IIOU TONEAI]2 11 3FTUYD 139] Jjdnod €
ATT0 it 0] J1GEL € ST JEY) SR JNOQE ST HOUM B ST LD AL NS THIN] 39 U0 STONIIS ssoud semdas
LE panod pue sy Fuppou uams palo|dw ose Apoys §OSM 4L dd0] 94 Jo Spppru ay
4300 199 716° o uonea|? PRLoIPaId SHNLY U PUE 193) L [6'5 JO UDIRASE (4] JO PUS YINOS) (101
2 UIDMIDG SINUIZYJIP 100J-IA1) AJUO ¥ HIYY, ISR DPUN IO Y JO JIEY WY 3yt smoys dews
POOD §1S{1 3L, weq) Lge Jo 3 1e) 31 a1 sjuoas Fnpeaves [puonippe K Smpryow ok pue pooy
seak-got v sl 30 (3,32 0eY* | | o as wounxeis sy o) pasodds su) apen moy vedw g £|uo 5131 redy
(T199) 16 1B UONEASIS Poo s weIpaw 2y sand 4403 A2 18 77 JAGWINT Honaas S50 Uoda §OS L
(589 0TT'9) We] OIsDAI “ETNT AU IO WENS unop (dd:3] 74 A S0y seys) 3240 sso] 31 2p
SIR1 MO 1E2A-00] REIPAU AU PP R Ludal 9661 B postaja Laamg (roldojoa) s} i,
« BUGIS 3D {IM $pag pasEm a5 I,
SPIOM RYI0 U] ‘SISRI[L XOTIS D] WOL PATNED UCHEUTUIRIUOI [IOF 3AISUIIXNS FHAC §1 1] PUE ‘51 dnuesps
PUNIIANG ) U0 Sre YA SpuCd TOHEI0I5E IjEa AjsEM BUNSIYS 1540/5€1 71 17 PUT PAIRISUSE aq THIA
SISt 3Y) JO UINW MDY F4] AP O} I50[3 §11] "SUGSEAN DIMIOUOR fof A[uTera YL IN] PIIED MOU OS[E
(4401 virerd Bunssaoouy (earusy) oyEp] Y1 Jo wnos ARrapu J(Of A0 Junamuisiod st 300
“orsem TN WO PIIRYIUBIUDD A[3AADS
APESIEE §1 JEip 135 1D 243 03 EXFH 4B 24 230C 10U PIIOM SUOTIEIO] HIS+U0 IO UMM ‘BOPEI0]
Jo anted pepesyBiuom a3 Aq paumia s1 VoW Tim Ajdmon Ajjemny o) usissasp g0 seasedyer
se s1ax20d Mo 36 106 W00 [[1m TEYT SO 6| Jo aFurs a1 1 S1e ADBGAP THIN] ST 1O SIS0I dnuEao
> uSq UUNEUIURLI0D | LAUS SATSSEW FSNED JEY] SUTBSLS 3iSean S JO judtis Fetewsius
O SapEIID 3AY Syt 3R IEWOD PRAMO] 2yssd € Jugew stAYREY 00 VDY 1E 9508 513 Swquing
Josrad o7 10y LA [esodstp Jsem Snopiezey -apugng (VHOH) Y Ai2a002y HoneAasu)
aafrosoy 3 M smssnshar Aoppndar Sunase preaot date e se JJOI 29 TMEPNASE00 ST IO
THANI 99 50 WETS poo] saaby iso g aq m aes
moj papuniss seaf-(05 A Jo ung oduvr saddn ay) tof Surjapoas apnjow pue ‘POOY 1LIA-Q0 1 18ATY IS0
3ug] i 20] PUOIIS 12d 1395 GRI PPI' | | JO SIEWNSI MOY ITIIPPUD 25,56 1eddn o1t 2pIOU 01 [PPOT
UOISTAWIR U0 SDSL) $66 1 4 PULEX3 01 [PPOW TUOI ISP BAM T PP SOSN *Alreayrsady
‘215em PUNG SUNSIXD JO UOHTSOGTIP PUT JTOUIEANU] SIS MOU I0] SPEUI 31R SUOISI>ap Jimyis ey Aue o)
I0LE PAITUC) 31¥ S35L[BUE [TIONIPPE 1B} TONEPUIIUOIIL GHS(] PaI0udl O 'ISAOMDH "ToHeuLof
st pasouds ssore|ndas 3 pue JOCI 1BY FEA(D 51 ]I “SAMYINLSESH) [DAUDI PUOY PUE SOLIRUI0S
Juipooy TAANT o parzias suodas (508(1) £samg [eadolossy §1 IGEIEAT ag Jo MM ¥
‘pajduren wsg aaey s s ougnd v wede 2000 wouedng 51 Mo Ajuo

T 3SUSE(] fEnITialiAnY

e ¢ K. (7

gz jo ¢\ :ebed
ZM\ Jaquinpn Juawnaog
ajnjiIsu| asuaja |elUsWUOIIAUT ISjUsWWOo)

A-18



(panunuod) gi-7AA UMW WO))

spouyy aak-(1ny as WwA-ght Uwek-0] k- aa) Sk Mol amoys
11 #8ed ‘Yo p-op woday sucnedyssau] v masay ane g Kaumg wndoean gy aeloqet 3uwsrawduy wueyey
CUSRY 2t 0 Y3347 iy pum aacy 7] Bl S U LOWNRN Malg PUR GRS YT AL GO T PINCRIEGE o

MOILOIE ANYD & WD 6667 5T PR WIOLIAIL Asamg 1380130 §'1) AI0qUIS ‘T SRR |
8 3%ed ‘sani-g6 s0SN
$PIT WAV yuorg6 Moy ceonxBusian

FaunaRIYEnE g A3asng ©Rd0ies i) o) A iy rj pux Jun =R N OUEp
iE 33Ty 52T S )T MO AEIG BIZ 0O AP J0 Awpunng pre sUOTRARNG IIGMG-INL 4 LITHOR| A .

"6 98vd "9€T AICIQEUIG "D pae wIRSAIN 7T
FUli-96 weday wiuzaan w33, T A3ang rd 051 oy “Aoyacqe] Buinsmideg jsuousy
CHYPL 2} 3¥ 2217 HIN(} PUE 13ATYE 1807 i 3 W SIWR{0A MO] PUT ML FEI4 IIX-GO T PReunys a

'HOEUIUITIUOS IAfinbe [TUONIppT
105 Fenudiod I PUT 52UADIST0D UUN-FUO] A1) ISP SLALL DHRISTINA ST UL FUCIIISP JUSURLISRN

TR ANDEOIPT DIXNG SnopIezey Jutew uaym pasoudy Fursq sre sprezey pmjusiod ssay] “eare
SmpPIOLNS Pue 4] 1 ACPUNN Prom pooy read-NS STEL, ,, FPOOR Fe3K ()] TR I we Jjer
O 5212213 24,55} 5715 08076 18 $3IR1 POOY 19ATY (50T S1gf seak-nog wEatm AN AW §OYN
11 PATY 150 318 3 Jo Bmpooy) 3Gissod 10 1US1X2 A} H1RAM [AD 153}3q DU SUIYSL O} PIPIIU
s1 {Jesorsuaunp oy} sepot prsdungs srom jo nor fdle ue jey) pe stulezivn] seg past Ppomt OHASM

3 geugy passaudxd AvY OS|E PUL LIIN] 34 v sup passasdxa an,ax MOY SR M EXE 01 [2pOW

o1 e spasu Jurpapors aung (98 0661 AVIqUNIY PuE WO INY) moy yead seai-go | patcumss gl Jof

mo[p prus] sauapy uvg waod g spddn s siussadan 539 00911 10 MO YL, SN0 11B010PAY $OHSN

v - Burpury syr aptacsd 01 Fuypm 10U sy jusunuedag A INq *HOC V1 Yoseasas [EsoIppe Sty pasodosd

SEY SOS1 49 0001 1 J0 o Xewd 1eaA-00§ PIIBILIISY SUI 10 SHUWI] SIUSPYUDY 1us0sad- g6 Sulkin

Y [FPOW PINOM WUIWSTISSE ASL FAHEAIIUCO € 1) JubE U1 015) UMOP SBMUMEIN0D YSng [im Juspooyy
PUR SIEAA JO SPURSIOYL JO SUDL JOJ SOPIEZEY AJMUSIIXS 3G [[M ST JANIEDIPES Y 201G

"HI0IPIG 0] £39] G5 SINU 3Y) Jo 0w spd (70|

AIBAEIX3 O 358 SUE|J "IUOZ POCY JBIK (] UENU 31} J O UOHEAR Y} MOJ2q 3 [|tn N ‘sazepme juosnd

AO[3(] 133] OM] 5203 UGITBABIXD J(]1)] J] “31RS MOYJ (Ueaur) 33URIDIW S1 JE USAS ‘I3tem JULA0UL JO 193]
Moy MM P3POOY 3G PMOM JJ0] O JO JIFY WINLAT 31 1B paBpajmompr Apis §OSN YL

r—.m.ﬁﬂaﬁﬂ

sad 192} 3KGER OO PIVOXI 0L A9M SAOY J1 ) PIRUI WEP UDIIBAIP Y1 1EY; petput sd1o7) 3y, smoy

ydiy 8unnea o sqedesn wep 3 pawmyse (s19amBug jo sdio) Aury '§77])) Wep UorsaAIp TIHNI

Y1 JO $ISATEUT 1EANULS B J0 ST A U ISIXD JOU PIP WEP UORRAIY TAANL Y 31 St [19a0y 150

Hf M 0] WeIns UN0P PAN0I SEM MOl Yoad S|, ., WED UOIMAAIR “TTHNI 941 Jo weaasdn 5o oL

S0 IME1 AOP UTIPAU [BI01 € JO) [AUUTYD BOISIDATD oY1 Um0p 3u103 5,50 PUESTOW B LM S0 07719 18 Wep

UOTSISAID YL JU WURINSEMOP 125 MOY UL 1507 ig 941 JEq) PARWISS SOS() WED SOISIAD [HAN]

aift jo wresasdn s/10 9L JO S1en Moy 1esd-00; (s3uerpiu) wesw syl pappow ey podas 8641 5,858

“SANNIEY THAN] W) ABME PUB (PNOS A 01 MSFEH POOY JUnS 0) paudissp st ey saary 1sorp Jigg oq

U WP UDISAIP € NG O] ' wsiqomd Burpooly ays arednmu 01 joys we U] pg6] PR TRSL 6961 5961

296 10 Lap1A-oLIs put paziEsc)) s1udaz Jmpooy weayiudis paousuadis sey TYIANI ‘D561 2208
/ w w K19A120 0838 *(530) puo3s 13d 3] AGEI HS11E PR HOY* 1L

JININSU] S5USFH [HSLATOT AT Z199eq

9z J0 ¢| :ebed
ZM Jaguunp JuswnaoQg
8)N1IsU| asuaa( |BJUSWUOIIALT JalUSWIWOY)

A-19



(panunuod) RI-7AA YUSWWO))

§¢ pue 1 33ed Jouuag
WD ‘roTr-9g woday suonefysaang saumosay ey Luamg padaean g ‘Aimeseqe Smamdug wuageny
SYEPT 343 3E 223ATY 130T B A WS WE(] [COUAT) POY] A MOTIE] | M0UEY ) UdIkiaa(] 3 3¢ Apowds) P

93360 o126 $DS1

$133ed "pg14-d7-903 ‘9851 *ung "LIsrug jo wewanda 9 207 ogrp)
DPDF AQ paredud anpry] ney Qw0150 Y WrG 3%y JO 2mjte ] £ 10} srkieay Sunnoy pooyy o

PUE WP o Jo ANTIORSH (§) puR ‘SEaams iy panose afedess 7o AENEI0G URP TOISIIATD ) Jo Sutyovaty
PUE JNdIC () ‘SUIANS PUT |2UULYS WOISIIAID St 10 Ajdeded sty FNDPHIIND SMOY AQ WED UOTSLIALD
s jo Surddapaas (7) det-du) susyssiond sdops jo sso] pur sooRa Moli-y3Iy WOz SITS3L g Wep a1
J0 20EF weansdn A Jo oso £ (1) 108 SHISIUEIIW 2018 2AGISE04 SIS 0009 PIIIXD 01 UM SMO])
F1 TG PINOD WRD UOISIDAID AL (A PARAPUI SCI00) o “smoly yIx] Snurmal jo ojqedeaw sem
tep 2 (1661 'S SapILn si9mBay Jo sdio) AWy “§'(]) WeEP ROISISAD TAN] M JO stsdjewe
|ETEONAS € JO SISBY YL U, HWRDBYp Aferuoins punog sesuidug jo sdio)) Auny agy teiy) tawn wes
Al e 3{mG W BOLAID WRANNUR 341 P 5B {tg) A]0] PIRoM £ Ing S3NP UOISIAAID A1) JO YonaIIion
oy ozA it 10U pIp APTUS SOSL) SVLL ,; , TUEP WOIRIAAID O] WO ARYMUIE [1{H0 WRANSUMOD 3YL BT
P21e30] ' UCHOIS $SOID §E SYIP JWAUWMTIUOS Y1 dop 1SN {1 MOBIIA0) 'U0IS0IA £q SYURQ 2X1P 2 Aonsap
Ju SFeUED PRIOD §/43 QOE'E SAVGE 1 1B MO PIUIETS V,, ,SG0 00§'6 S0 ANDECED UOSIIAIP WNBIXEW
PATIGUIOD B J0f [AEID T S J0 155M S]RMS M0} ol yinong ssed (i S712 001 7., P [ouuRg
UOISIAALD AU} O juam M JO GO7 'L ‘S0 Q0E G JO SIRE MOjj URIUL B DABWNST SOS{] APUIS SIg ug
TANT ®1 1D 432y 35OT SIF dYI WO WID(T JOQU0T POOL i MO [AUUPY) HOISAMI(T 2y fo SnovdpD
PARI LUCA E UL 9861 W SOS(1 44 PUINPUOD Sua (WEP UOISIANP A3 MOI) WSISAS SYIP HOBISA St
Jo sighjrue aaisunyaiduien o) AL SO EHOE T[HHNT WOL ARME SIMEMA POOY Jofet mis of (Arpimog
TEHNT WA5am 3T IR PAIE00]) U Bo1s2al] 10any] 150 Fig o a6 Aparsunixa Skt o1 3OQ
‘4401 o 1e a3eros 9Ty J01oTS Juads PUMOLIIIDIM PR SYUT) AIsEa pmoriropun Sunstxe ap o)
yoadsar i [euSod SHISEIID [BA1 € SPW0IN IITYIES WE(L ARAIEJY € PUE “SA3EM JO 1933 IR0 YRM dg Dl
AYLJO PUA YUOUL 3 POOY PINOM B 92 02219 JO MOJ UBRU IRIA-00] MEUILSI SOS() Y [ sgel
wof asat) Bnmdme) Lo ST 0DOOE 99 PINaM Jd 0] 991 1€ s Ead 18R PAIETEMS TMANN Dajie)
WEQ AMIEIN I, .. 123F 09-0F SEM “SEIIE MOIA0 PR UOLUE]) Yog T Saary 1507] Figy 2 W 535 vOTHIM
t oL T Jo [Apes] pooy-oaed ©wosp Sunjnsal DALMY A 1L 1aiem jo [idap ay eyl pargunse (1661
'6861) BIQUIRY,, TEYY M10% §HS(] A pAnBosal sapE LG spanosd jeung aises (O ) xajdwoe)
JuuRIRTR 2182 M aalpRo Ry TIANT 91 IF I21m 10 100] § M IUSAS PIIom AU0Te Wregg Amongy
J0 ampey 127 SMM0TS SHIPNF ToLAdKd PO Ing niuare JUTPEISED 1ADISUC)H 10T PR SOSA
puodas 1ad
12§ 22001 1k WAL 121RM JU 2] N6 INEI} 1E 1M PAPOOD 24 PIRom samfion) (L40'D) UMON B35y 153,
o pue "Kirporg sioprny 12BN ‘ddOI 241 B PIEpapMon(or Apnys ORPOT STL, 4 , UOTIONSTOD S|
soms adedoas Lopim jueayrwdts praususdys soy wrep A, pue 'euans wdisap x30j0pAy 0 Sses o)
HWAOFI0D O} 1|1 JOU SEM W] AEYORA, "TEYl $310U SULIEURIS amytey wec Aoy Jo Jaedun 2y pazdjcue
1Eq Lodan JO(F 9861 TR 1Y axenb apryrudeul ¢ Yead GRIGH (861 241 paonpond eyl Ay 1y
aenbiiiea rofeur 2 Jo SATRN | { MIRIm SA1 WECT AYIL[Y B JAT] Y] PUR UOLONRSEON PNNS JO W]
ROJ31 9T JO AMIEY G147 3T} JO MIA WM 3ANEMOIdS U0 51 WE(] AIJOTJY JO omYIEy 1u9A2 SmpEoses ®
Jo apdwiexa ue ag plrom A[3an2edsas puess 19v 1993 21GRD OPOFS + 0L'6 JO SMOP Parsusa Uy Bunymsas
(L1610 ny) vt AsyIep Jo ampgl snyd POOY 183 A -(0S © 0UESUL S04 1iI9AS IPOUE 153310 [uaad
AUO ARG OUTEIAE JSHD JSIOM 2 5B UMOIY 51 ST PAIIPISHOD JaU ATe OS]R Suasa Jumpease

SIMUSU] ISUDII(] [SIUIMUNIATY €1 adug

9Z J0 y| :ebed
ZM\ H1Bquunp juawinaog
SInlIsuU| asusya |BIUSLUUOIIAUT (J9JUBWILUCYD

A-20



‘[IJpue| 21sBM Snoprezey

VA B 10 sjuswaambal aAnueIsqns 3y 1aaur 03 paudisap st DI
AL "1ow a1 Y Jo suswannbal sanuelsqns apqesijdde sy se

Buo| se syusuradinbal Sumiuiiad woxy padwaxa s1 I ‘v HUID) Jo ()
[Z] UoIdaS Iapun “dsnesaq VDY Jepun papruuad 10U sem J(IDT QYL
“xa1dwos JOI oy Jo uoreard oyl Juipnioul sayis ¢ (DY M) dnoin
BIIY 21SBA\ JOJ SIIPIWIa PAIIIS ‘6661 UT PoUSIs sem Yolym “(qOH €1
-£ NO YL “ssec0id juatuaajoaur o1qnd v IDUAD PIIRIDOSSE ) YIm
(@O) uois1a( Jo p1023Yy puE (SA/¥) Aprig Anjiqises,] pue uonesn
-SaAU] [erpaway £1-¢ (NO) 3un a[qeradp ays ul ‘ojqeanseid Ju)xa ay)
0] ‘passaippe lom san[eA YJAN ‘padinbar Lueurpio st ssaooxd YIaN
10 JUSLINDOP VAN 21eledas ou ‘si ey} Sy DY) Jopun uaxel aq 01
SUOIIOR JO M3IAAI A1) 10) $59201d Y IDYAD 241 U0 SA[I GO ‘Ad1[0d
VAAN/VIONAD S.d0d Jepup) "ea13esip saouady oy :asuodsay]

(97 a1do L, ‘1°L°€ | UONIIG) OT-TAA JUBUIIHOD)

S84 IIQWPASN I INBY 1AL UG 3L ANIBA() 1ON] $I0¢T UL At € e pue] Aimpesage-)
Bunssauiduy [vuonEN OGEpL UG 13ng IonN wuady 1o 3Bnaeg gt Bunrsoty jo Annqueay 4 o] Ameuag "

£ End 7 61 WL ORBURD d “uiSAL S200STY I8y A3Amg jEn 00D (g onen]
‘unnng MniEa] ImaRay |RUoLEN Mf 3 misdg anua-pasd Ja Atoedey Ampasoxg jo Lprqrqoig o

g 9ded ‘961

wndny GIncIoRUed [ "1 k-0 Modyd N wads tArams jendaresn gy Aroiessqe] s andigy euonen oqopy
“SIPTARINPY JO GO Y [CHI)0 3G 0} PATIY 58 PUNOID TELIRG NSER PTIOG IP I KITOPAH

6 38xd '§90186 SOSN

SIY) JU BOUIPIAD PAUIWMIOP OF 51 I13Y} ABAUIT INUSIIE PIFEAIIUI 0] NP UONRIIPISULD WL DALY
At 8511 3 e Juyes (Y IIN) PV A0N0d [RISHEUeHATT JEIOBEN A1 Iapim pamnbas o Ajeuziou
PIOOA SE SIS DANFLIN|E 2531 PAIAPISTIOD AJSROUSS 10U seq JOO ., R £9ATY 2YBUS Al sjeom
adming 1o ot At (TN 24 ©0) SA1S JONS 0 ISEI] 17 PAYRUIP! SEY ApMys Wao s JO(T 1mbe
21f} 1240 Jou pae MEid poap © MEoU JoT W JEI JID] 241 10) uouR0e] taIouwe ajeudisap isnat O
Tedaqt ospe
S1INg ITUIS TOWWOD ,$31F3P ALH0 101 5puod Uo1EIedIad SiI PUNOSE TarE TONTINMITIUGD {108  IMOJqpitv,,
aq i Buore paEstaas 3G 1w Loy jeuy spuod sonejosiad JI01 9 W KD ST mq:n.s.cu

T AT JU SIS Ty e ST =TT e ql DOIR o0 5,
s340 Juiposs Jea eyt U1 M3 {{Im J1 9A0 13003 3Y) m,:v:scé pue punod ays ‘.o %. uo u_wﬂs st mn_mcnﬁ
“SIU3A pAPUIMY B U TPYN] JO JOHUOS [EUSHNNSTI DU [((] U0 DIURISTE 24 JOUWED YT FIUTURUIEW
Lepnilal st 203D 1§ [RUONNUN] A[U0 328 TonTuYap AQ SWe(] i@y nbe 0NN [0S IADGE 10 SIULZ POOGY UL

(panunuod) YT-7ZAA IR WWO)

MDULIE AG PamoO]]R 10U 2k (sCurnp Hivaisl [BdIoluntll 1242) SCWND Al SUOSEM JEUMLIS] Po0S 2 aadi],

AUSBN T ARRLGI PUR B0 o) jsrd ¥Ra] And 1ajem 20BEMS RANTTU (M TUDRO]Q JO jqrdes ATI0

am $1am] asuesag pooff v Auimp amssesd Merpdy paseaom sy g Oudaym Sormmera jo apqedes

G100 T JAD] I IO ST 9L SUOHIPUOD diEyres) o Fmeqmouxe W Py 3¢ T moyendaad reso)

PUE SWEP 3Y) 13pun 0F [ UOHEISIU Iotesm JEIIE] SmEsaq Jamsur wonssiond posy 3] qeidasse Ue 10T 1
OWANY 21 18 2U0p sem SE (J(1 1) K108 J [eSORI(T V1A TAENT 9 Punore surep Jupmyg

‘Atojrsodar juateutzad 37E3 € 6] 1 3IRSOJAI PUR JUMIYS 10U DTE JIAVY 97 12

I sEA JWEMSURS} DALY 33} 3ata] o) sITWRANE ()] HIGM UONEIIPTFUOD OJU] IAAEL G ST SR IGEIAU [T

383UYY, (. YPUTIOLS EUMY SISEM FATDTOIPEL PIOS 3 preso] Spoonp W jlun smops 93wy Sy (g

eary Buipuod je] 7 2qtp [Uerssaip] g, ou reqs suodas gO81) 2yi0 vp se A iqesauus Sugpooy A
Ay mogs Ao sdew orydedBodos mAuripenb snny wieymes Sig PUE 3§ SHIH 004F SDS(Y

o PUMOLE jEIMG 31 TR WONEAIP N JaR 3 (W) 130] OF

moqe pue wosy [RRos] 31 T R SSAY St {7 BATY ‘ASY1 JO ISIMENU 84 (I PUT ‘D ‘A 'y seary Sunpued

oju1 1R SUTIBAID 44 SIo1RM DOOY JORTOD Of DAY 011 AQ PAITHISTOD FeAs JIATY 150 J1e 2 U0 wrajehs

UOISIAD 23re] v, |, SPOOY 1aaTy 180T By 15md 18388ns ospe prmord 1mumq a1 Jo 15am 3 Suapioq

S3pH tjeveq a4t Ut sded-puim, Jo SUPIOU PApOse omy Cuiseq punolB ung sy Enong pamoy 1Aty

por] Jrgg 2 Jo s1v1em pooy sed nfojoad vy e Junsedns ‘enzirenb pue suowai o sejqued

e sl wruod punws@ [FUNG 2 W UIUNPIS [IREEED Al mesaad 3yl ey dasme] (wgl) 19

0oy Sarennrxoudde s12081ms 24) pie 2ATY 10T 31g 9y} JO (UTY 77¢) SAITW T T ST prmosd jewng Ay L,

‘sou podas SOS 946!V Spunesd jerma apsea (e ) Xapdwo)) waweBeueyy sisem saseoipey
3 19edun AS3NP OS]E PINOM SINIP {SUUBYD UOISIAAID 3} J0;PUE WEP UOMISAID j3 Jo Smyjte ]

e 33041935 JO JnEDOG UOREPUTYY SN

M| FFUIP2(] THESTITATIAT A

9z jo G} abed
ZAA JBquun juswinoog
SNJISU| 9SUBJa(QJ |BIUSWIUOIAUT ISJUSWIWOYD)

A-21



(z§ a8vd uo panuijuo))

Jo uonesiqo Furpue)s-Suo| ay) £4q paxmbar are ‘uonerpawa syue |

-A Ay Swpnjour {(NV.) UHON a1y 1$9] 18 SaTATIor dnuea[) 'sal
-1anoe 1sed woy Sun|nsai UOTIEUIWRIUOD JO UOLIRIPILLAL SY) WOLf JNSSI
aeredas e T TIINI O} 18 SUOISSIW mau Jo juawido]aas(] :asuodsay

(9z aido, ‘9°¢T wondag
pue g ndo | ‘z°¢1 uondag ig aldo] ‘I'€T UOBIIS) €7T-TAA JUIUIWO,)

‘Buipooyy [enuajod o0 aane[al Aoy pasodoid ayj Jo A1o5es oyl wurg
-U0D 0] PAJRMNIBAD 3I9M $IDINOS JOYI0 PUE L2AIng [BOIS0[03D) S} 3y
woJy vlep Yaieasal ‘ssa00Jd uisap pue Suuueld JD] 2yp Jo ved sy

‘uoneaa[d ure[d pooy 1eak-g01 patorpaid oy uey 1oySiy 199) G| ULIdq
parsouwIdua ue Aq papunouns aq [Im J(IOi 2y ‘uorippe uy “wed pooy;
Teak-(01 3t 3pismo st (JQO1) ANjioe] [esodsic] YIOYAD TAANI

s, Judwaanbai sty s sarpdwos JDI oy IADT 9ys 01 sjqentd
-de jou are suone[n3a1 DYN ssaup ySnoyiy “suteyd pooyy 1eak-got ut

ajsem sAndeOIpRI Jo [esodsip oy yqryold suonenSar HYN :esuodsay

(L7 a1do] ‘T°CT UONIIS) TT-TM WMWY

‘asn PAJIWI[UN PUR P3IoLISaIUN
J0J paseafal aq Ued pue| o1f) S8 SUI YINS [[IUN S[OHUOD [EUOHMIASUL UTR)
-urewt o} paanbar aq [m “Anua Jatgo Aue 1o ‘AousFe [eiopa ] 1oypoue

6u-ge 3rd {i-0L SOKN o

[psall (L0401 X ¢ #0017 X 8°€) 10 umsuninyd /30 g0Y'08 O 000'LY "SIFem spydeid-apne ap

WOL] SAEYIE] M TONERUAIDWOD G T-11d 189YTH] A pimag AsqL areyoes] > Jo Hd pue swonemssnes

e Eo]d ) PAINSEAIE PUR SIELY ANO0Y DU TIN] M Woaj 1ajes ol Qive [N 20 M ummagyyd

Jo 20mos Rew i) siefy A0y WOR MSem PoS Ja U033 BB SAT] DAL (0761) myy pue

wede],, 10u Loy araym 10102} Anpantos a Jarpuaar TITN] 1T 1AW A1 SUOIIPUOD M) [fE Moy oD

0 $2G1I353D 10038 §ORN SIUL (¢ . PIRATIMOD Mol fojem ot o wipaw 21301098 7 wr Aypqeawrad

("% *J31EM U1 S)5TAM 31 JO ANpQERUSdIS JO AIMEHOS (°f "AFEA 2§ P 15ka 99 Jo 1oemon {7

‘e ju Apigepeae (| papaau are uswsnubas arseq mop smpem Ag prmwnop pILnes aq of salojoest
S4SEM 10§ 13p20 U, "uoneIZiu JsEm premunop Juloae] sto1ov) pagiuapt suoda gOS0

O YORAJUE Y I0U S UOHR|IP,, FRIOM JYIe o] vrudtew Jwapgers Lav gia poxpu Jurag og .a_a us_._:aa
JLSEM O] DML STHIE £]3AD] GOUERTIIBOD ¥ UIE]
SIENGSI0a] Y AN Ot 01 SOINPPE N [BS0GOIG 31 U0 (MWW Of SIAp[OYANES 10} PRUSATOD 3G PMOIS
sdoysysom whiso [ apL AED] om 3mia)durcs o torrg -aps-1yo Juas pue dump JI)] S WAL PIPUIXa
3G OS]R MU ASTM |343)-mep-eqdpy mznm PAI-WOT ) SSE|D) TR 1AlEaI0) O ‘(1YL ‘Aquos sjqsdeqos
‘30A ‘Sqrperdap P AQ PaTnEs 5USPIFANS AZTIWIIU 0} SE OS PaMo||e

5q PIRoYs jasmase|d wEBw .vo_umnﬁoo 3 s B Salsem pazuaUeitod-un Ajug sdurresy arjqnd

pue  yoeduy gy AU SaNRbOL i) 10V L2104 FIUSRNONART [RUOHEN i W1 Ine papeds
are ssa00d 3 o suAwbas eda) Ayl wossnosp uado pue 21 € yBnang juswasjoan agad yim
padulaadp 3 13w (HVAL) TR0 souridacor apsea pire ‘udisep Suussindus “Jus ‘4101 AL

s [9A9]-{T1Y JI 2] 01 SIPIIIP F(H{] VDM PIISPISUOD 3¢ JFEH RYST ISILT "RUNOS U} H5L3}2L
STU{} DU ‘DPISI SYULL S PUE SINEA 31} ISARTION PINGD SIMEA 2AISUTOD YRR HSEM [3A[-YSTY i) 1O
amssaid MTojoupdi] jeusafka pappe oy, ‘ofu smas wy jnoge poop Suudg v Jmmp ynerd st pamote iy
1a3] 15 s3eqpUEs BUTEIRIS [JEIAT SIAI0OM J )] PULO | 3|qRIANA AJAUIMITS 3R S4IS 3)FTm [343]- 38T
PUNOIBrapIm 353N J0 [[y "AI[EOHLS T ETED PIROD 11 ' Ppoo)j A sjnea jany wads pamoilopam ag 1 poe
IDICIAPOUL B ST SIT 1T 40 S it sNG aderors auraqes pue aderols 1ag sorveds rwads punodiapim
S S 1o ST PUMOKALIPIN 93] hﬁ& TS 20T Y1 SISt [AAM-YBTY JdII P 01 1ovdsa

g s %uﬁ tao%.-c spirsnoy) ..c su3 10) 958. UTEWZI {1 Sa15em oﬂﬁ uuc_v “sapinbe ayy ES
Aprde 10w wonngped 3y YSTY PUT ASEM A4 0 110 SOIEUIWIERIOD 31 YDES] [|IA SSIEN pooy 31 Iste0ag

1 SUULDLISIE 3L JOJ UOSEN DY 0% 19 52 44D 01 DUN | PoAIIsgo 3G mruw sutepd poof 1esA oot w0
sdurnp (esodsip aises oanoroipes Junin Zumaimid suogaumal upsstanun?y (opemday majony

“FOC Jayieym ‘s1eak o[ 1ot Auradoad a1 Jo IUMO Ay T, JUSLLOL
~TAUD 2y} 10 ‘sIazpom ‘orqnd a1y ‘rayinbe Fuik[iapun ay) 01 1waly; [enual
-od 10 JB211) B 9IM1)SUOI SIDUBISANS SNOPILZEY SB FUO| SB SSAUIA1IS]
-o1d urejurew 03 paanbal aq (1S 1M S[ONUOS [BUOHININSUL ‘SIB3K (O]
JoY VY "SSOUDAIN0Id SI SNUNIUOS 0} S1B3A ()] JO WINUIUTW € 10] J(II]
alp) Je S[ONUOD [RUOTINHSUT 2FBUBW [J1M JO(] “JUSWUOIIAUD 3} pug
‘$)UAPISAL AININT “SINIOM 2INIMY puk jusimd ¢) shkemyed sorLIns evIA
amsodxa pue 3sem Jo Lijiqow presmumop [enusied yioq siuaaaxd ey
u3ISep PAISOUISUS UL M SSIUSAIISE UL [ -3U0T,, pUE , SSOUIAT
09101 [[BIBAD,, JOJ BLISILID Y IDYTD) o1 s10aw J(ID oY :9suodsay

ASUR A~ 13 RNHIRS 30O [ V2 DIGRQIRAR JodRY TTINT 1T KOUDKREDINO) 431044 JIUROATY

S QPTIST] 28UATA(T [EIMGNIUDAA I Jif) 953 pafold ST JO SIATRUR PAJIRISP € 104 “INOS 1) 0] BAIY

SaNYIAR] [LRUSY) pue JID] Wasaisq Aemprut spitod molirjoarad sjsem ssosand JdDI aatt Jo moyannsuod
A} ST BOISTIR( JO PAOOVH 6661 J2010) 5,0 1 pomrpno 159foxd prpmasna g0y

“popiq

[ IFAC JIA0D [10F MO IAEY PUE IWOZ POO[ € W JOU P 12JMDR 21 [JO 2 PINOw OS5 juql 23Uy

DALY 3@ JO STUTMIRL M et s TIANI 21 JO PUD Weion 2t o) snondnwoa puw Zursemparmd

PR SUONL QP RPO [SNUNu 28 uey NuI) Juss pooy € a1 10 191mbe I JA0 J0U YSU MU

say3ry Apydigs e yiim ants o1 pasoddo se (g401) wieid pooy e ur pue 155 mbe 3amos 3|05 ¥ PAC UOREIO]
LATE 3T EASHETE ) dwied 0 pasanp vem | ysus jeosidwis o wiskTeEUe s SANELIANE

uu—dsﬂa FSUIFA] _5—-0~5-E;dn_ M Dan—

(Lg do], ‘o°CT UONIIS) [T-TAN WRWWOD)

\\\ /

(panuUnNuod) QI-7AA JuUdWIWIO) —

9z jo 9| ebed
ZMA Jaquuinp juawinsog
2)N)ISU| 8SUSD( (BJUSWLONAUT SISO

A-22



("wa0u09 S1Y] 01 JJR[AL ABW JRY] S[IRIZP IO}

-1y JoJ ¢ a1do], 01 asuodsal 2a5) “K11j108) [ESOASIp 243 1B PAAISDAI SB
s1sem a1 01 ATdde S[9A[ UOLIRIIUSIUOD JUBUIWIEIUO) WNLHIXBUL Yy A
"dajs Judunrean B SB UOIRZIIqRIS SOpPN|dUl APAlal Pajaalas oyl “ON

(DVAL) BLILD ddurdasoe

o1sem Al1j198) [esodsip 4o (SYT) SuonoLIsal [esodsip pue] (VYD)
19V KI19A009Y pUE UOIRAIISUO)) 30INOSIY JAYIIS J9aUI 0) AIBSSI03U
JUAUIIEAI) JO J[NS31 B SB SINIS0 UOUN[IP SIY) Uaym 3[qeidande s1 uon
-NJIp JUAISYWE STY) JRY) INDUOD SATIUSY Y] "SIUEUILBIUOD JATIOEOIpES
Ay Supnjow “SHUSNITISUOD JAYI0 3Yj JO UOUN[IP € Os[e Inq {7 o1do ], u
3A0GR PASSNISIP S8 $[BISUI SNOPILZEL 3] JO UOKN[IP B A[UO JOU SI 91213
‘POZI[IQEIS 2JR S[e1aW SNOpIeZRY UaUm JBYl 9ZTUS0031 $910Uady oyl

"S]e03 950y} s1eaLl Je1p sso001d uoezi[Iqe)s

& Ao[dap [[1m Apawa1 pajos[as ay] "pasn aIe S[ELIS)eW UCLRZI[iqR)s

Jo sowmoa ajeudoidde usym pue sjueurweIUOD snoplezey jo Al[ige
~U9EB3] Ul UONDINPAL JUBDYEUSIS © ST 2101 udym a[qeidasse parapisuod s
uonnpIp SIYY, "$9ss930.1d Jusunear uonezifigels Surnp saed save) Y
UOKNJIP JUSJOUL ) PAMaIA2I sty (V) Aouady Uo1102j01 [BIUSWUOT
-1aug 'S’ 3y "Aujioey [esodsip Kue 1o DVM AU pUE SUAT VIO
y10q 193U 0] paunbai s1 AJIIqRUoRI U UOTIONPAT ST [ JUSIUCIAUS
a1 0JUl PASEA[AI 9q O] SHUBUTWIEIUOD 3S3Y) 10 Japaey 11 Suryew ‘sfeow
asay) jo Aupqeyoes] a1 seonpal dos UOLIBZIjIqeIS SIY ], 'S[EISL Snople
-Zey 9} YNam purq A[[eD1Wwayd [[1m Jey) Jusurad puepod se yons sjuade
uonezijiqels o1eridordde Surppe jo sseooid awp st Sunmoin :asuodsay

(87 ardoy, pue g7 sardo, ‘9°¢l U0ONIIS) PT-TAN JUIWUWIO)

(panunuod) gI-7A\ Judwmo))

SI5 000°FS + 4" (T AYIERY JO JudA3 Furpesser) “povdun poa)j w4 00 S 24 JO UOIST]I T
SIEPIE (I D] JOANRGRITP 1034 000 T JOFURTL Y12 009G 1 PARTS? K VI Poop R0
§1%0) 05 Apesu jo
PRI MPOUPAY € i im A UE1ur Treymew of 31enhape Jaun] Aty St "PAyIeaq SeA Waaq 311 J| Lursq
1oy weyEedy o) s1ead 07 W1 pUnORe 3 03 3mo3 51 oYy, "IILUG POOY [RINTAT BT} JIETTUN]D PINOA YI[M
goneRdoand pUR puly [RITUET WOJ W JIA0 3p0La 0f pAadYa 39 OS[E PInom UL J00) U3) ag[
11330 0) padHIxX3 3G pjrom JEY) BOISUIS Y pue
POOY 3 JO YsU piaas 1 133 321 31 IAIAITS OF WG 3t J0 AN (g iy ST AJUIELISIM [EUORIpPY
‘ginoua yBiyg st
WG Y} IR JrO e A101BLIIUT JU JO] © 5113 SHONAUS DT | NT 3o AdiziBodo) jeas) rau ayp w8
Surpooy LTeNnSaI 341 PUE Sper Moy 1343) ;addn sy sto1d e Aprus SHS)) UBNORE BIMISGY LN I OOl
1e3i po; 9 Jo nwaw panoid §1)87) I IA0qE 193f 0 1NOGE 3 WA J(II] 248 50 dot tasedde 3y

‘peards preagies v sy s FILT
AT TR S JRIM FILR] AJIBST 51 122 MO]] [A3] BP0 56 PMog 1addn A 1Bl 1aa8) L
“Jwop sm stormIan 3t e JOCT Sk 2vt Moy mea A Jo Swjond
Qif1 uo Poseg U0z paoy read o [ 341 ANap o) d 3 wed apeuen et jeacndia HQIPaIs N G
Fupmy pasnazatam ng ‘P 0) FOT ATATON 0] PIIATIE SOST) TIM “IPLLAO] [343]
FIUIPII0D 4454 Pimag Iaddn aip 1o)d o) 515107 pooy) 13K 0T S jo selTmap aeidordde oy ¢
“suot12ap Jmyrs Ltov oot Faaeits 10] pasn 2 1aasu
pImets poqd vat S1qf, paol] Adeoae wn S My popaaya ag [ (e seae Ajai] 1 25Agm
SMONS A[I0 || “ITOZ POOH AT} SWTJAP (oW So0p SR mofl mad 00 wRaw af) Jo Sumold SOS b
‘pAIUTOIsIp
AJISUTS SEAN WED UOISIBAL 331 05§12 500 9]0 SS3IXI W1 5,01 1M | 1) PINOM WE(] HOTSIAI
AU 1B SAIPTUS OIFNF IR0 pue s139urduy Jo Kixo)) KWy snoraasd uo aseq suondwnsse §OS ¢
813 0TT'9 30 (13m0f pue Jaddn wsdmisg adriaae) sges
Ao e 3y1 Ajuojopd o1 (OC] Wiy amssosd sdepoad) UOSEsr WMOUNUM S Ju] oY 15[ L
SI3 DS T 31 3482 JSMO] 31 PUR 530 0G°[ | 1% PHIvtUYES 1 ajea 1vddn oy (
poog Jei-p1 e sy
SDJRE MO || IY] U0 {IAS] DBUIPYUYO 9406 13m0 tczom%uﬁ PIRYIPIEYLREEE U APTys JAIFRIXI U panpuod
SIS P07 pooy 14-00 { IO BONTUIIP [EINIWRPUTY ) PUTIORE $A]0A S Judwndie reproned sy
unuad 31 (Fy ¥ y) iwwannbsy aeudonidy
PUR {URAJDY 10 3jqeaddy on IRUNRUWDD 1Y) JI 0} UL)uo) 0f padipqo s sowuade gt Pigm (519
¥4 01) smed pooy reas go1 0 sdwnp ysea 3anAEoIPR Jo Tunns pqmold iyl sa|nL (YYN) OSSO
Loppmday mapny sanmis sopm el 51 a0usalas s AN T wonsed Jo Areunns
7 K CEG7ON ' X 1B 1ymby 12anyg oYeus,, wo worEaignd
AKGIM [(FF 225 MSRM PHIRYG TINT WoIf moneSinm JETRUET0od H) B0 GONEE0jm 210t 104
o (130d) B 166 s31ma ostd M Possadys “S[a3)100]
009 27t 18 BEp Smdies 1agee §OSN Sreeeaiasweml W ME S 5P 13 tbe at 41 pattaigtos oS
B SAPANGOMEY  BUn@ SI3 el -QASTIrtrit@ st B0 7(WF 10T 2100 UL PIGISU 100} G i) tHOG
PIMEG0 3{dUIES W PARMIP 454 OPT-6EL-REL-N 0] $An[EA 2ALSOL, L (6361 ¥ 12 2FpOH) ‘DM
S RRANAG 133 A7 30 Wdap ¥ o] $pagioym AepHatti U PUR SHI0S W PAKAIAP TA2q 2ARY (06-18 ‘L]
53 “THI-URY Op - 62~ REL-vd Turpnout) sapronttoney, SIpnP®E P2 1T Ik wmuomd J0 nonewnjEoo
AMQEOIT LR (18 P SIDIPNEONERE PIUTEITIND SPAGININ {6a) 047 24) wog sajdares 3ip Jo o auo
“AL10 ] (n@s1acz080 " PN AN Q) SAPUN SPRQEANT 100] Q1T SN 18 PUNOJ jE a1dM OpT- GEL- S ET- WMo

2

‘LET-umisa) mep Aumdums MIsto 201 HoNRIAIW o ENUIEIOD JO SIORATPW AT [SORT T[],

SIMASU] SSUI] [EWSTIUCTANY 91 8]

9z Jo /| :abed
M Jaguwinp juswnaoq
9IN)ISU| 8SUS(] |EJUBWIUOIIAUT 1BJUSIOYD

A-23



(panunuod) gI-7A\ JusuIuio)

"amynoiie UOHUSW 0 J0T AJages Pe Yi1est 129118 PTROM I mOY PUE J51abY J2aD] seUS saiR0s 9108 97 JO
womEiuEp@ iy enuapoed s uo pedun ws 0] MURTR QU 0F) 106 PR $ISA[RUE 15URG 1507 )

AMINSUT SUAJAC [PNSTOIATT T L aReg

92 40 81 abed
2N\ JaquinN juswnood
SNIISU| 25UBI3(Q |BIUSLUUOIIAUT JSJUSWIWOYD)

A-24



« {‘ue]d aunso[2 sy uo uoneULIOJUT alow sapiacid ¢ aido]) ‘uejd auns

-0[2 YD & 19pun passaIppe 3uleq os[e ate (WY DY) 19V AI2A023y pue uon
-BAIJSUOD) 324N0SY 31 JOPUN PAULJIP SB 23SeM SnopIezey pafeustl 181} 9[ 6
suipiing jo sjuouoduwios 9soy], “Welsold (1297 Q) Wawaurwsi(] pue ‘Sur
-UOISSTUNIOI3(] ‘UOTIBANSES(T S, TAIN] Sy} JOpUn PIAOWIAI ‘Usaq Apeal|e aary
Jo ‘Futaq a1e ‘sxjue adA)-A o130 asaY) SUIPN[OUT ‘SJUIUOS S)E pue Fuip[ing
Y1, 919 SuIp[ing NV.L Ul pajedof a10m (p-A Sue], “3-3) syues ad43-a Joyio

‘ue[d pasodoid £00z sY) Ul passaup

-pe 10U seM )1 ‘O 6661 24} WOR paSursydun st syuel YZ-Nd 2Ys 10) Apo
-1 3 20UIS ((JOY 181 JO £ UONIRS 335) (JOU 6661 243 Ul pR1as[as Apawal
a1y Jopun dn psues;s Fureq APUaLIND are syUel YZ-JAld 241 “SHURl VZ-Nd 91
S 0] Pa.1ldJal OS[e a1k PUB 9Z-1SL SE OD/V.Ad Ui UT paieuSisop alom (olym
‘b1-A PUB €]-A SUB], 918 9591 ] 'UOLBIPAWAI a1nbal NV I 12 9sn ul aiom
16y} SRl 2dA3-A I3YI0 0m] ‘AUIS SUBL-A O Ul Sjue) adK1-A Inoy oy sapisag

‘00/vdAd

ay) Aq paysi|geisa e ‘39Is SIY) Ul PAUIBILOD SUR] INOJ dY) A[UO

sassaippe Aldadoid ajis syue [ -A 2Y3 J0J APIWAI POPUILIE Y] JUSPUSUY
0¥ s1y) pue ue|d pasodold £0OZ 2 Ul pAQLIISIP Inej U} aIe 3SAY [ "6-A
Pue ‘c-A ‘T-A ‘[-A sque], :yue) adK)-A 1oy A[uo Jutureiuod se paugjap sem
pue ‘(0D/v ) WpIQ Judsuo)) pue Juatwmeldy K108, jelraps ] oy} ur uoneus:
{(panunuod) ¢-za JuduIwo)) 03 asuodsay

(g #3vd wo.f panuiiuoy))

« "[10S pajeuTUIRINOS SUIPUNOLINS 3Y) PUR SJUSIUOD SYUB]-A

Y] yioq WOL JUSWUOIIAUS A} pUR [I[eay] Ueluny 01 YSLI 91BUITHI[D [[IM

1ey) A33)ens dnuea|d [[eea0 Ue Jo Hed [ JUSWPUSWY (JOY SIY} UL paqLIdsap
Apsuial S1U21U0D SHUBT-A SUL "(Z'] ] UOLDSS 338) PILLIB[D US3G DABY MO paLl
-Ied 2q [J1Mm [I0S JUIPUNCLINS Y} JO UOHBIPIUIDL MOY JO S[IBISP 3} ‘(10U 6661
oU3 WL ABM 9AIIUEISQNS AU Ul P33UBYD JOU SBY 108 pajeurieiuod Surpunol
:(panunuod) 7-7A\ JURIWWO)) 01 asuodsay

(9 a3vd wo.if panunuo))

& TUSWpUSWY (JOY S1Y} Ul PAIO[3s Apaual

91 1094J® J0OU Op puE UOLEN|BAD AB0[OUYD2] 31} PA1oajJe ATIUBIJIUTIS dARY
Jou pInoMm ‘SIUWN20p snojAaad pue ued pasodold £O0Z7 oY) WO JUAIYJIP
1M ‘SOSURYD BIEP 553Y T, "JUSWNIOP SIY] JO g-7 [qE] UL P3)I3LI0od pue punoy
Sem SJURUILLRIUOD SIURSIOUl JO UOTIEIIUSOUOD oY) SUne[nojed u Jous A1ojel
}(panunuod) [-7a\ JdWIWoe) 03 asuodsay

0qe[ B Quswpuswy Oy SIYl JO Q] U0NI3S Ul paquIasap sy 'ssaosoid uon
~BIpaWal 31 JO 33e)s 1ora Je AlpIjeA SUMURUOD 10§ PAmIIALI Os[e ale vle(

“PI023Y SANENSIUTIPY A1)

Ul d[qe[IRAR ST YIYM ‘@98¢-JH 9114 uBIsa(] Sulivauldug oy uf punoj aq ued
SIUSIUO0D SYUB-A 3] Ul SJULIWEBIUOS dYj uo ejep Jo uonejussald sarsuayaid
-Wwod 1091 150w ) “ue]d pasodorg €00 oyl JO Sy oS dnuea]s e SurpaeSal
ejep u1 dBueyd [enuURISQns Aue Jo 1oedun [euaod ayy ajenjeAs saousdy ay|
‘aduel]d syzswadinbar L101e[nSa1 usym Jo ‘Guijdwes woy s[qe|IeAR SSWO0D
-3q B1Ep M5U 10ASUSYM PItepdn pue paulyal ST SIUBUITURIUOD UO UOTJRLLIOJ U]

"BLIOILID [eSOdSID 199 01 pajeas)

3q JSNW JRY] PUB SHUB) Y1 U A[[BIIOR SI 1BY) 2)SEM 3} JO dAnRIUasaIdar a1ow
SI UOTIRIUIDUGD J]SEM [[BISAC IoMO] SIY ], "UOHBIIUIIUOD [[RIJAQ ISMO] B SBY
‘Ioyem pue 3pn[s Syl 0q SAUIQLIOD YOIYMm ‘WEI}S AISEM [[BI3A0 o ‘aseyd
98pPN[s 3y1 Ul SI UONEUILIBIUOD SY) JO JSOUW 3SNE3ay “ur) JUIALIP B Ul spinby|
pue SPI{OS JO UCLIBUIGUIOD 3] 0] JUB) SUO UI SPI[OS 3} JO uosiieduiod aje
-tadoiddeut ue Jo 1nsal dy) SI SUCHBUAIUOD Ul 3seaIdap Jualedds oy ‘wiep
SIY) ayBW jJ0uU $20p TTANI UL ‘ueld pasodoid €00z Y1 ul oISy sanfea

3y 03 ue[d pasodold 8661 AU UT Pasuaiajal ejep woly doip JusISISUod B MOYS
01 Ieadde afqe) sures o1y ur dnosd Supusunuos syy Aq pano sanfea a8pn|s sy,

‘¥ 91ge ] s.dnoi3 Gunusunuos ay) Jo

1521 21) Ul papodar SUORENUSOUOD [€10] AU 03 SHONBLUIIUOD EYILI[ IS3Y)
1senuod o) areradorddeur st ‘syue-A Y1 U1 21sem pinbij ayp Sunuasaidal

SE UoYR] 9q 10U P[NOYS AD1] ‘UOIINJOS JIPIO. UE I1M ISEA B WOLJ payoes)

ued 1ey elaw yoes jo Alnuenb ay3 wasaidal yorym ‘sanjea 401 aIv eiep
259U} Sy "siuaundop dn-mofoj [[e ur ApoaLiod payodal viep ay) pue punoj
SeM 10119 AU, 1M AJTemior Aay) uerp JaySiy souny oo teadde sanfea
paniodal 2y saxew TFANI aY) &q Jous siy] /8t Jo peaisur Sy/Sur se s
-129W 350Y) 10 san[eA {JTD1) 2mpado1d Suryora-| dsLalORIRYD) ANJIX0], o)
paraqe] Ajuadesiur yarym ([Lzs01/d1-30a] 9661 T8 12 ‘stma] ‘W °S) Aprus
A)1q1502  MOTIDSHSIAU] IDIPAUIDY dAISUBYDLAWOT) ‘(-] U} 2]quad() '}
AROUD) DY 275D 40f UD]J ¥404( ) WOL USYE) Usaq daey 0] madde sanfea
3say L, “s[eqe Jun Aendorddeur saet] pes] puk ‘WINIWOIYD ‘WNIUPE) “WnLieq
(P3INUNU0I) [-7AA JUAWWO)) 0) Isuodsay

(s 280d wof panuyuo?y)

gz Jo 61 :abed
Z\\ dequuni Juswnosog
In)iisu| 8sudje |eIUBWUOIIAUT IBjUBWIWIOY)

A-25



& ‘uona(dwos dnueard

01 paesioy yred s, THANT oy ut 1sni pling diay (14 (VDY) 10V 4194000y
PUE UONBAIISUO)) 201N0SIY 21 £q patinbail sassaooad Surleay L1o1engal
19130 yum uondunfuos ul ‘sanuniioddo jusurwos orpqnd s gam ssasoad
VIDUAD [ DY M 2yl 1ey1 adoy sarduady ai], "SUIeILO 1191] IN0qe S0
U3y 2Y3 WLIOJUL 0) PUB UCHRIPALIAL | DY M Y1 INOGE WIB3] 0) AJTUNUIUIO)
ay1 Joy samuniioddo papiaoad [[B p1023y] 2ANBNSIUIWIPY oY) pue ‘spotiad
JUSIOS pajeraosse pue suejd pasodoid atp ‘sSumeaw orjqnd oy 1 "uondajas
Apalal pue ‘SISK[BUR SIATIBILIJE ‘UOTIBZLIdOEIRYD pue SiSK[eue S)1s Furpnioun
‘SUOTSIIAp PAIR[AL ]IS JO A1SLIBA 9PIM B UT JUWdAlOAUL J0J santunioddo aje
-udoadde papiacad usaq sey s1pqnd o1 eI 2ansUL 0] SATAIOR SUOTIR[II AJIU
-nunuod paxnbal J[e pepnjoul sey N'V.L 10J Ino paLes ssaooad dnueajd sy,

"1e3a1)1 Lem ou u1 a1e sals § (DY AL dnoin eary a1sep 1o] pasodoad
SIIpatal Y, "SaIdUATY 2yl AQ Po2IOJUD 3q [[IA PUB JUSWPUSWY (JOY S
ul pue (JOY 6661 U U PaNUIPT AJ[BUISLIO a1oM (SY VYV 10 ‘sjudwalmbal
s1eridosdde 10 Jueasyal pue s[qesr[dde ay1) spIepuess asay ] “saduady ayy £q
paljnuapl ssaudAlaloLd Joy spiepuw)s 1aul je) sasuodsal [guonmisur pue
Fupsuidua paziu300a1 Jo asn £Aq JUSWIOMALL U} pue Y[eoy veluny Suios
~01d jo 208 ajpUMIIN A1) 0) AINGLHUOS SINTALOE UOHBIPSWAL NV I, 1By} 2InSU
01 3peU S1 110JJ5 9[qrUOSE3I LIdAT "QD/VAd W) Yl parjdwod aaey (NV.L)
YIION BTV 1S3, J0J Jnpayas pue ss2004d dnuea[o pue uoneSusaAUl 9y,

"€81€-97S (807) 18 payoear aq ued [jeqdure)) ydasof Jojeurpioo)) ueld
suone[ey ANUNWUWIO)) JUSWSA[OAUT pUE JUSUUOd JoJ sonrunpoddo asap
oqe a1ow sure[dxa (FUONBIPAUALSIUSWNI0PII[GRd ADS [3ul dnuegs[y;, - diy
1e SUI[-UO 9[qe[IeAR) Ue[d suone[ay ANunwwio)) TIIN] QYL 7PaA[OAUNS
A0 [surdnuedd;dny 1e suyj-uo pue ueld pasodoud yoes ur pagLdsap

ale asoy [ ‘suryarlq pue sinoj Suipnjoul JUSWIA[oAUI d1fqnd JoJ SanusAL
euonippe sapiaod THANT 24y ‘sSunsaw ofgnd pue sSur[reus 0) uonIppe UJ

T6£1-925 (807) duoyd
116£-S11€8 AT ‘sied oyepl
SZ9T Xod 'O'd
201330 suonjeradg oyep] AS1oug jo jusurpedaq 'S
WreIg0I] UOiIRIOISSY [BIUAWIONAUT FOJ
J0I23II(] “UleH " ul[pey]
:(panunuo0d) §-7 a4 JU3MUEO)) 0] asuodsay

Z6¥0-£LE (80T) 1auoyd
90L£8 1 ‘astog
uoitH "N 01+l
\ﬁ:mzo EE@E:O.:Z\_W Jo EoEﬂm&oQ o:ﬂd
“:OEoum muﬂ_:umm _m._uvum Jo uowmcmz
Yooy Areq

6526-9L€ (605) :auoyg

TSE66 VM ‘puepyory

¢ aung ‘preadnog Yims [/,

01 uoi3ay Lousdy uo119101d [BIUSUIOIAUY "S'[)
195euey werSord TIINI

013D PN

:sarduady oyl 03 passaippe oq ued ySisian0
S.Vdd pue s,9181§ 911 Pue ‘selliAnde JIIN] INOge SIUIWTIOI PUB SUOIISINY)

‘sa1ouafe poddns

a1 Aq WYBIS15A0 pue JuswIIIOJu A10je[nSas Jo ssa001d pouresns pue [lUElS
-qns B30 3NS31 YL s1 *SGOY TAANI ITe 391 ‘Wewpuawry (O sy, "wesd
-0ad dnues[s ayp uo sSugeriq pue sSuneaw pjoy os[e AeW Y g pue 2e1S oyi
[iog] "93UaI2ju0d3]3) Aq 1o uosiad ur Joya ‘sdoysyiom pue ‘sgugoriq ‘sgur
-109w ur spuedionaed aanoe aIe saanejuasaidal Y4 pue 21e1S ‘uolippe uj
"dnuea[d J0J S)UAWNIOP A3Y |[B UO JUIWIWOD PUE MITAI VT PUB 23elS YL

(SAOY) UoISIdAP JO $pI02al pue sue[d

pasodoad Surpnjsur ‘suaWwNoop J19Yjo pue ‘suonesnsaAul [earuygdd) ‘sueld
Jlom ATessaoau ayy dojaaap Apjutol sarouaSy 3 ‘UOJJa paleuIplood Iy}
Y8noIy | "uoneIpawal yaws Jo saseyd qje Sutmnp smeis dnuespd uo Apesm 13y
102 10 392w Yeys woddns neyy 1o s1aSeuetu 12(od ayy ‘se1dusdy

aany) ay) Jo yoea judsardar oym siaSeuewn 10af0id £q paroaarp are TIANI

a1 je santAnse dnues|) *(, Adusde pea|,, ay1) 4O JO sioje[ndal pue 0] siou
{(panunuod) g-7Ap Juswmo)) 03 Isuodsay

(6 28pd wo panunuo)

9z 40 0z :abed
ZAA\ Jsquunp juswinoog
ansy) asus)a [ejusLuuoIIAUg Ja1uswiulod

A-26



« (UOTIEZ1IA10RIBYD JUBUTUIEIUOD UO UOTJRULIOJUL 3Iow J0f £ | aido]

395) "UONOE SIY) 10} SIUSWNIOP SUIMO[0] [[2 PUB (S.4/T¥) ApmIS AN[IqIsea]
JUOESLISIAU] [BIPIWY £66] QY Ul I8 SUOHRLUIIUOI JUANIIISUOD JAL
-DBOIPRI SYUB[- A O] 10] BIEP 1921100 2y 219y a|qedirjddeur osje st Leoap,,
sjuasaidad siy1 1ey1 uoIsnpdUed s dnoid Sunuaunuos aty ‘paraqe] A[1oa1
-100UL 318 PAYID BIEP 964 A1) Jey) udalDy ‘dnoid Junusurwos ays £q uostred
-w03 ejep s[qedijddeur ue :(panumuos) - JUSWIWO) YIim paurquioo prodal
THANI 9661 © Ul 10113 Sui[aqef elep e wog wajs dnosd Funuaunuod oy Aq
patou sarouedaiosip Y], ‘P10 1M BIEP [BUISLIO AU} A0UIS PALINDI0 IARY
i(penunuod) gr-7 wswwo)) 0) 3suodsay

(01 38vd woy panupuoy))

< “dnuespo sty £q 121 aq [[1m Je SYYYV Y10 puB IV M DI Y1 Jo uols
-SNOSIP AIOW I0J ‘MO[2q ‘G| PUB [ SUOIIIS 33G 'S[2A2] dourydadde gsem
AADI 241 MOJ3] [[9M 2Je SUONENUIIUOD 25 "Jusuness) Y3noiy) 1oymy
USA3 paonpal aq [[1m Pue §/1JU £7 4 APUSLING S1 $yUe) SU) UT SOIURINSURL]

31} JO UOTIENUAIUOD Y | ‘[eSOdSIp J10J PayItuqns 2)sem SNUE]-A Paieal) oy}
Aq paysiies Ap19[dwos aq [[1m (DY) eI ssuerdasoe asem JOOI UL

‘ue[q pasodold 2AISUIXD 210w & do[aAsp 0} Peau ou 93s

pue jusuInoop 9391dwos e syuasardar juewipusy (O SIY 10) Ueld pasod
-01d 9} 1BY] 9AS][3qG SAI2UTY I ST, "JUSWPUIWY ([ SIY} UT Pajos]as
Apawal a3 199]J€ 10U Op PUE UOLEN[BAI ASO[OUY23] 31} P3103LJR A|JUBdiIi
-Bis aAEY Jou pInom ‘spudunaop snotaald pue ue[d pasodold £00Z Y WO
IURIRYJIP S[LYM “SITURYD BIBP 2SI, 'TUSWNIOP ST} JO 7-Z 2[qe], Ul pajdal
-100 pUB PUNoOJ SeA SJURUILIEIUOI diueSIoul JO UOTIRIUAZUO0S aY) Sune[noyes
Ul JOLID AIOJRIO0qR] B “JUSWPUIWY (O SIYI JO [ (] UOBISS UT PALIISIP Sy
(panunuod) g-z ywawwe)) o) asuodsay

(0] 28vd wo.f panurjuoy))

& "paacad

-de pue paja[dwios 1 yaes se A1ousodsy voneuLopu] TIGN] 2y w paoefd
3Q [[IM SIUSWNIOP 9SY L 10U 3q [[IM YV [ENPIAIPUT Yo2s MOY [1eIap

ut AJ1vads [jim Sjuetunoop yom Jatpo pue sue(d Lajes ‘aseyd uisap [erp
-awa1 sty jo wred sy -uSisap [e1pawal [[ng ojul uSrsap [erydaouod woly saow
[11% s9130]0UL0a] JULIEaT) PAJII[as ST PauSIs I JUSWPUSWY JOY SIYI 9
IV SYVEV 241 Suijeow jo sjqedes punoj sa1S0[ouyda}l 3SOY] PIIBN[RAS pUE
paussaxd ueld pasodord €00z YL “TAANI 3y uo Ayioey [esodsip pasosdde
ue ' ‘[10S PIJRUIILEIUOD SUIPUNOLINS AT JO ‘SIUIIUOI SHUB -A 9 JO [esod
-SIp 1quyod sYVYV Y3 Jo UON "paseq sem ueld pasodold £00T AU Yorym
uo ‘[Y71] Hodsyf uonenjeag KSofouypa] £ooz dys Jo uonesedaid Suunp pay
-1JU3PT a1aM UOTIOE SIY) 0 Juead|al (uonor a1 03 Ajdde 1er) sme] pue suone|
{(panunuod) g-7Ap JU3WWoY) 03 asuodsay

(0F #8pd wodf panutivo))

o “dnues|o Aressaoou Kue a39[duros oy

Pasn 3¢ [[1A JUSWPUIWY JOY SIY PUE JOY 6661 2 Ul pegnuapl (s )
5]203 UONEBIPAWAI [BUI] PUE (SQVY) S2A1303(q0 uopoe [eIpewal a1y ‘verid
-oxdde a15ypy "UONRIYTIUIPI YIS MIU Y JO AUN] SY) I8 SAIOUISY Ay Aq uodn
paarde ssasoud ay) 03 Juensind y1HYg D) Jopun pajeIpaLIal pUe Passasse

2Q [I'™ pue JOY 6661 Y3 Ul pauljal pue O/ 14 3yl Ul pauysp se uoisn[d
-Ul 9115 MaU J0J $53201d oY) Fuisn passaIppe 9q j1m SIS PIIIA0ISIP A[MIN
‘NV.L 18 sa11Ande (2 ¥() UOHBUIWERIU0I3p pue ‘FUTUOISSIUILIOIIP JualL
-9[JUBWUSIP IO ‘SONIATIOR JDURUSIUIEW ‘SUO11RIad0 SUIINOI JO JNSII © St aImiry
Y} UI PAISA0ISIP 3q (1M QO 6661 Y1 Ul 10 (OD/VAd) 12pIQ 1uasuoy) pue
W3y AN(Ide] [BI9Pa U3 AG PALIIUAPI 10U BIPAW [BIUSWUCIAUS PajRU
:(pINuURU0Y) H-7AA JUWWO)) 0} Asuodsay

9z 0 1.z abed
ZM HJaquinN juswnoaog
SINlIsuU| asuaja( [BJUSLUIUOIIALT (JSJUSIWOCD

A-27



e "OUEP] WO PIAOWIDI 37 0] pa1inbal 10U ST J)SeM SHUB]L-A

a3 ‘(SIudWR3 JTUBINSURL UIRIUOD A3 YSNOU} UIA3) 21SeM (1} ] I0U B SIUs)
~U0D SNUB[-A Yl pue ajsem Y1 01 sardde juswoaidy juswa[nag s661 oy
30Ulg "UONBUSISAP 3)SeM (1YL 0] PIOYSAIY) B/1DU 0Q[ A pue JID] Y1 10}
nu) F19u g1 3y Mojaq j[am ‘Sou 7 A[erewnxoldde Jo uonenusiuod (1L e
JABY [[1M 2)SBM SYURT-A 3T} ‘JUIUNEIL 10Y Y UL 210Jaq 3/1DU O] MO[
-2q SI SYUBJ -A Y1 Ul $IURINSURL) JO UOIIBAUSIUOD [[2ISAC 31} ‘UOTIRIPIWAI
10j PAUIqIOD 1B SIUE) INOJ [[E JO SJUSIU0D 913 U AL "38pns 2y} Ul ST YoIym
‘ueld pasodoid €00Z 941 JO T 21qBL UI UMOYS B ST SYUB[-A SU) UI SjuBU
-TWEILO0D JO UONBNUIIUOD 1SOYTIY Y], ‘PAINSEIW I8 SUOHRIIUIIUOD A1) MOY
[1e3ap 210w ui sutedxa [z a1do], o1 asuodsar ay], {9z o1do] o3 asuodsar aas
/10U 001 <) 215eM 1YL JO UOTIULSP 2y} 139U JOU OP SJUUOD SYUBT-A YL

(sauegares adA)-215EM UO UOTIBULIONT [EUOTHPPE J0] (g 91do ] 238)

"uawambal SIY) UT T opnjour jou s2op 1] “(JUAIU0d dURIsURy 840U 00|
uey) 12}eaiS Yitm d1sem “9°1) OUBP] WOY 3)SeM (YYL] P2I0Is [Je JO [RAOUIAI 9]
saqmbal JuswesS Y USUIDNLS 661 dY T, "S[elMeW Jonpoad-Aq Jo ‘[an] 1ea[d
-nu juads ‘Asem (]) orwernsuen ‘(A TH) 21sem [9A9[-y3iy 10} suonysp
911 123W JOU S0P JBY) JISBM SI AT ‘UONIUIJIP A9 "TUswaaIFy awa[ag
$661 9P 01 195[qns UONBIPOWIAL SYUET - A A1) SSYBW S1} I 1994100 10U S

I “IaAamOoH "soprjonuoiper Fumpiwa-eydje suieiuos sisem a1y ey pue (1Y)
J1SeM [9AS[-MO] SB PIIJISSB[D AIB SO0 SHUE [ -A Y} JBYI J0aLI0D ST |

"UOIRUBTSIP Asem YL /10U (01 2 pue D] 343 10§ Wy SADu 91
51 Mo[aq [[am ‘S 7 Adeunxordde Jo UONENUAIUOD JIUBINSUEL B SARY
H(panunuod) ¢[-7A4 JuduImwo)) o) asuodsay

(1] 28pd wof panuniuo?y)

*$$9301d Jusunean 9y SULINP [0JUCD PUB SSIUSAIDI]A JUSUIBAL da0Idiu

0] Joyjel INq 1USWIBII] PIOAR 0 JUOP 3 JOU P[NOM I ‘SIUBUITIEIU0D JO UOLRI}
-U32U02 S} AIN[IP P[NoM SIY) S]IYAL "ULIO] d)seMm $Se[F a[qels alouwt & donpoid
07 ssacoud Sunjaw ay) MO[| 0] UOII[IS JO 92INOS € S [10S ppR p[hom uoned
-[JUA ‘o]duwexs 104 *$$2901d JUSWIIRAL) 31} IOUBYUS 0 SYUB] -A Yl Fuipunox
-INs [10S PIJRUTRIUOD I} JO SWOS ppe pjnom ‘ueld pasodoid £00g 2u3 Ul
PaqUISap s ‘SSANIBUISI[E Y] JO [BI9AJS "SJUBUILIEBILOD JY] JO AN[IqOLU AU} pue
{(panunuod) 7-7AA JUIW WO 03 asuodsay

(17 280d woyf panutiuoy))

< lusUNERIT

0} Joud usAs Gau o] Jo uoLdILd dduepdasoe alsem s, J(ID] Yl MO[3]q [[oM
SI $1UAIUOD SHUB] -A 3yl Ul F1DU /7' JO UOHIBIUIIUOD 9T RIGAE I “9A0QR ‘[ 7
oido], o1 ssuodsai ayp w pajou sy “ssaooad Jusizean ayj 03 [10s Aue ppe j0u
SS0P ‘UONINPAI/UOHEPIXO [EI[WDYD FUISN ‘Apawual pa1da[aes ay ] (99972 M
GG 1B £215188Y [p48pa.f ‘(0661 ‘1 dunf 9yl ul payuswmoop se) weisoid VDY
(s.Vda) s Aousdy uonva10id [eiustuoAug ‘g N 3 Aq pamo(|e st sy
(panunuod) 71-7AA JU2wW o) 03 dsuodsay

< "SIIUN jud[RAINDA W1 ‘S[0Ad] A10)E[NS21 91 0} SIURUILIRLIUOD

K23 I0] a1sem Pajeal) dy) JO SUOHENUAOUO) pajewmsa saredwios (Yq.1) wodey
uonenjeAd A50[ouyd3] £OOT S JO § UONIVG “APSWSI PIPUSLIE SYUB[-A

311 104 'PIISIIAIUI aJ8 OYMm SSOY) 10] PIOIY SANELSIUTWPY SYL UL I[qR[IBAR
ose a1e uosurdwos Jyy 10 BIEP PUR ‘UOLISILID UOHEN[BAS Y DYHD © SI 1Usw
-1ean ySnoay; swnjoa pue ‘Al1[1qow ‘A191X0) JO UOHONPAY SIUSWTIOOP ]
-qnd sumyny u1 uoneussaid paroidurl 103 99110 SUONR[SY ANTUNWWO) TIANI
J3 03 papiemio] 3q [[Im ‘sjustuadiinbar A10je[nSal yim Adwos [im ajsem
Palean) Syl MOY puR ‘BIRp UOIHENUIDIUOD JURUIIRIUOY JO suoneue[dxs fead
Jo wowdo]aaap 10} uonsassns s dnois Sumusurwod o], pIoday saney
-SIUHWPY 3Y) UT 3[qB[IBAR I8 YdTm ‘sjustunoop Surpoddns oy ul pajuasaid
are Aay], uefd pasodoid syl ur payroads £[[ng aq jouued sjresp ‘xojdwiod

05 AJ[e1auad st uoneIpatual v 1A 10§ soueidwos Liotern3al asnedag

‘S[e03 pue s3A192{qo UONBIpIWSL

U0 SUOTIAS Ul JUSWPUIWY (JOY S pue ‘ueld pasodoid €007 2y ‘(o)
UOISIdA(] JO P09y 6661 Y1 Ul pajuasaid are yolym ‘sjeridosdde se spaep
-URIS JUSWISINSEIL IO 35N S|EOS UONONPal YSLI [I0S PIIBUINIRIUOCD PUE SIUI)
-u02 SUR] - A 8y Ul juesaid 21 Jey) BIPSW PRHRUIWIRIUOD Y] JO] ‘WP
Pa1093]e UR 10U SI 19jem 3SNEIAQ IS SHUB]-A 9] I0J JUBAI[II JOU 318 SN
"wio1sAs o1jqnd B JO 19sn AU 03 PAIDAI[IP J2JEM UI JUBUILIBIUOD B JO JUNOR
a|qisstuniad wnwirxeu ay) 195 1By sprepuels a1e sTOW “(wesd 1od satn) ug
:(panuniuod) J1-7 Juauo)) o) Isucdsdy

(11 23pd wof panuijuoy)

9z Jo gz ebed
ZAA Jaquunp uawnaoQq
2JN}1SU| 8SUSB(] |EJUSLILICHAUT (ISJUDWILLION

A-28



& “SUUN jusjeAIba U ‘spaas K1ore[nSal 21) 0 SHUBUIWLEIUOD

A2y 10] 9)ska P2JEAN AY) JO SUOIBIIUIIUOD pajeum)sd sasedwoo (YF1) Hodey
uonen[eAs Ao[ouydss] €007 AY3 JO § UOLIIS ‘APaLUuas papuawe sYUe [ -A

3 10 "PoISIINIUI OI6 OUYM 3SOU] J0] PIOOY JANBLSIUIWPY Y3 Ul [QE[IvAR
os[e aJe uosirediiod oY) J0J BIEP PUE ‘UOLI2ILID UOHIBN[EAD VDY B SI Jusw
-1831 YSNOIY) SWN[OA pue ‘AN[Iqour ‘AJID1X0] JO UOIIINPaY SWSWMIOP O]
-qnd a1nny ur uonejussaid pasordwi 10§ 9910 sUOTIB[SY AlUnwWwio) TINI
a1 0] papIemlio] aq [|im ‘susurannbar Lrorensal yum Ajduwos [jim ajsem
PaleRal AU} MOY pUE ‘BJEp UOIIBIIUIIUOD JUBUIWIEBIUOCD JO suoljeurdxa 121890
Jo juswdoraaap Joj uonsadsns s dnosf Funusunuos sy pioody sanen
~STUIWIPY 31} Ul 3[qe[IBAR 318 Y21 ‘Siuaumoop Suntoddns oy ur payuasard
are Aat ], ‘ue[d pasodorg oy ur pagoads 70y 2q jJouued s[ieiep ‘xojdwioo

05 AJ[eIoUs3 SI UOTIRIPIWSI VI J0J soueljdwos A1oje[nda1 asnesag

‘S[eOZ pUR $9A1)92/q0 UOHRIPAUIAI UO SUOTINSS UT JUILPUIWY

Oy st pue ‘uefd pasodoid £00Z AU (AO) oIS JO PI0IFY 6661
syl w1 pajuasald ale yorym ‘ojeridoidde se sprepuels JUSWAINSEIUL ISYIO SN
S[eOS UOHONPAI YSHI ‘[I0S PAIBUTUIRIUOD PUR S)UMNUOD SYUB ] -A Y] ul Juasasd
:(panunucd) 9r-7AA JAWIWO)) 03 asuodsay

(1 28nd wo4f panutiuo)))

% QDI oyt 1 [esodsip J0f Pasnya aq [[im DV M JAOI

U3 193w 03 s[7ej Jeyl A1sem v IDUTD THANI AUV "AdDI AYp Je [esodsip

01 Joud UOLI9ILID JEY) 129U 0] PIIJIPI}OS 2q [[IM SIUSIUOD SN, "3)sem pinbiy
isurede uoniqryold ay) 1doaxd BLIAILID 353U JO [[B 195U A[JUSLIND SYUB] - A
A Jo suAuod 3Y |, (M TH) 215em [2A3[-yS1y pue ‘jary Jeajonu juads ‘saAln
-opal pue saA1s0[dxa “a1sem pinbry ‘S/1Hu o uey) o128 SJUSMIIISUOD DIUBINS
-UeI) §IM 3158M OS[B INQq S3)Sem TINI-UOU pue sajsem YT D)-uou AJuo
10U apnjoul s3jsEM PAQIYOI (YDS.L) 19V [0NIU0D) S0UB)SqNS d1XO0 |, 91}

01 103[qns a)sem pinbif-uou pue ‘s15em sTOpIEZRY ‘(A TTIA) 21SeM 2ATIOROID
-BI [0A[-MO] PAXIW ‘(A TT) S1SBM QAIIOBOIPEI [9AS[-MO] IPN[IUI URD SIISEM
9say L, " JJOI 2 1e [esodsip 105 ajqeidedoe a1k soisem v 1DYTD TIANI AlUO

"suone|ngal asoy) 1apun [esodsip 10J a[qeidsooe aq pinom syueJ,

-A 91 JO $1us1100 ) ‘(1] 21 01 Ajdde 10u op suonenai YN ysSnoys
-[V ‘[esodsIp 10J pa1doooe 10U 21 SJaAS] 3say) JO $$30X3 Ul sanuenb pue
SUOnRNUAIUO)) “I3Jinbe ay) Surpnjour ‘JUSWIUOIIAUS 3Y) PUB YI[B3Y UBWNY JO
{(panunuod) SI-7AA JUdIWWOY) 03 asuodsay

(7 a8pd woyf panuiioy))

<& (uerd

2Inso[2 3y uo uonewLojul atow sapiaoxd ¢1 aido]) ‘uerd amsopo VN

B Iapun passaIppe Suraq ose axe (VDY) 10V £19A009Y pue UoIRAISSUO))
32IN0SIY Y} Japun pauljap se d)sem snoprezey pafeuew 12yl 919 Surpiing
Jo syuduodwos asoy] wreISold () JUSWIPUBWSI(] Pue “SUrtors
-STUTIOd3(] “UOTIRATIORS( S, THHNI Y} 19pUN PIAOWAL ‘UG APRal|e sAky
JIo ‘Gureq ate ‘syuel 3d£1-A 1oylo 959yl Sulpnjoul ‘sjuajuod sy pue Jup[ing
YL 919 SUIPIINg NV.L Ul Pajeso] d1om (p-A Jue], “52) syuer 5dA1-a oy10

‘ue[d pasodold £00z oY} Ul passaippe

10U sem ) ‘O 6661 Y1 WOl pafueydun ST SHULR) VZ-]Ad 24} 10) Apaural
ay oulg "(QGY ¥eyl JO £ UONDIS 335) O 6661 Y3 UI P31aa]as Apaural

oya 1opun dn paueafd Sureq AJUSLIND AJe SYULB VZ-IAd YL “SYUB VZ-INd 3
SE 0] Paliajal OS|B 218 PUB 9Z- IS L S8 0D/V A1 oY) Ul pajeudisap alom yomym
‘b1-A PUR £1-A SYUB] dJB 353y ‘uoljelpawial alnbal NV 18 3sn Ul a1om
18] Syue) 9dA)-A IOUI0 OM) “31IS SNUBL-A U} Ul syue) adA1-A Inoj oy sapiseg

‘00/VAd U3 AQ paYsI[qeIsa S ‘Q)IS SIY) UI PSULBIUOS SUe] In0j aY) A[Uo
sassaippe Aj1adod ans syue] -A 9y 10] APSUIAI PAPUAIUE 3Y ] JUSWPUIUEY
O sy pue uejd pasodold €007 241 U paqLIoSap Jnoj ayl aIe 39y |,

"6-A DUB ‘€-A ‘T-A ‘I-A Sue], :sjuel ad£1-a 1noj Ajuo Sururejuos se paury
-3p sem pue (OD/VAA) 19pIO JUISUO) PUE JUIWRAITY AJI[198,] [BIapa 2
U1 uUoHeUSISIP JRY} PAAISDRI JUSWIPUAWY (1O SIY) Ul PISS3IPPE 9IS syue],
~A U], "Pajeipaludl 2q 03 uoledo[ tfejnanted e ssgnuapl oIgm | SSYUBL-A
(), SWEU TS Y] PUB ‘[ISSIA 93eI0)S PUNOIFISPUN JO PUD] B SAIUAPT YIIYM
:(panunuod) pi-7AA Judwwo?) o) suodsay

(71 23od woif panutiuo))}

9z Jo €7 ebed
2N\ Jaquunp Juswnoog
alNjIsu| asusie(] |EUSWIUOIAUT IBJUBWILIOYD

A-29



(1§ a3vd uo panunuo’y)

, T8 313 MO[[8)) Ul pap10231 3Ie uos[ndxa sip

JO S[Ie13(J "[elLISIEW POOY SLIQE] 3y anusS1 01 Wanyyns 1ang[ds sse[3

U2)[OUWl PASNEd OS[e eyt JaW A S 9[eos-1071d o1 ySnoay siodea

Jo sasesjal pue sdn-pjinq ainsserd snolswnu ur paynsal uoNEdo]

Jout o) urgim paserd (10 ejoued SuIUIEIUOD SIUIRIUOD jEF-G Pa[eIs

“159) UoljRSUCWAP SIY} SULIM(T "686T UI 2ISEM pajR[nWIS UO TIN[
a1 18 AI01BI0qET 1SSMULION J1J19B4 Aq pa1onpuod ‘s3y aeasoid v °q

S Modar 1591 pgg1 $,2Jes090) ul panodar
aJe JUSPIOUI SIY) JO S[1e10(] “(UONE[NSUI 2[eD [BOLNI3[2 A} SB [ons)
s[eLojew pue Juswdinba 2[qusnquiod jusoelpe se [[am SB pooy Ay}

dn pauing pue ‘oyudi 0] JueRas 2y) pasnes Jape[ds sse[S usyjow sy
I J0BIUOY) "JUB[RDS d[qeUNUe]] € SuTUIEju0d pooy Jliqej e Sursn
SeM 3JBSO9D) 10B) YY) AQ ‘I2AIMOT] ‘PajeqIaoeXa Sem uolsindxa jjout
Ay "INYQ 1 pauaddey jeym oy rejruns Juuranerds jjew pue  Surygr
Iie, UE UL P3)[NS31 TRy I[oul oY) 0JUI Wea)s pazumssaid Jo asesjar
usppns e pasned passasoid Suiaq 21om IRy SUINLIP Pa[Ras ay) Ul S[Los
12m €591 ST U “axs aurdods gD aY1 18 ‘SgDd %M ' 01 dn yim
POIRUILLIBIUOS [10S ISIOW JO SWIIp [3-6¢ Jo Fuissaaold A QI [emuaAs
Zay yo poddns ut aJes0aN) Aq pa1oNpUod 1531 9[edS-[[1Y ‘ereald e

‘SMO[[0] SE 2l 0] 19Jal SIIUaWI0D 3] Jeyl mco_m—zaxu Jjowl L_UIO

;- Hodar 7O [euuoj v ut pafIe1ep ate uolsindxa 2w TNYO

81 JO] SUOSEaI SY[[, “TUSWUIOD 9Y) T paisadans , ST aWaLXa,, 3y Jou Ajuie)
-199 ‘JUSTUUOIIAUD IV} JO I[BAY UBTUIY] 0} ¥SLI OU SBA 219y [, "uoIs|ndxa j[aw
a1 Woly 3UnN[NsSaJ UCTIEUIIBIUOD SWIOQIIE AUB [BaASI J0U PIp stojdwes Jre
2211 s 30sloxd TN 23 Aq pa1aa][0o 11k juaiquue 3y} Jo sisA[eue juanbasqng

‘Jesod

-s1p ateudoadde 10y Jues pue pa3da[oa AJIses a1am Ajanoeorpel ay Surure
-u0d sjuswSey sse[3 paj[adxas o1 -sse[ oy Jo XLewW Ay} UNIIM PIUTRIU0D
SEM INq ‘e 3Tf) OJUT Pased|al JOU Sem [BLIDIEW SAIIOBOIPE! ST sjuswide]
sse3 Jo spunod ma] e Jo I8pI0 AU U0 — 9X0Iq SI]qGNq 21} ST JIB Y} ol
Jope[ds owos ut NSl pIp IS 21 YInody s9[qqnq e pue Wwels Jo jusu
(panunuod) §1-7 A JUIWWo)) 01 asuodsay

(21 28vd wof panuiuoy)

& SUOLE WIDYAD 1 DV Iapun passaippe Suraq jou st [00d NV.L 3y
‘ANTIoe] aanoe ue Jo Hed sy [ DA J0] PI0daY SANBNSIUTLIPY 2Y) UI 3[qe
-[IBAR SI 9IS SIY) WO UONBWLIOJUT IO "9 ANTIoe] a3 Sunnp passalppe
aq [{1A 9IS SIY) WO} JUSWUOIIAUS AY) PUE YI[EAY UBLUNY O} SIBAIYL [RUUSIO]
"AJ[I5€) 3ALS UR UIYIIM SUTRWRI Ing ss200.d UoBeANORSp © 1opun panduwd
3uteq Apusina st (doys 10H £09-NV.I dys Jo ued st yarym) j0od NV.L YL

‘ssaoodd Juatuaajoaul sjqnd D

-MAD 24l Jo uSISap 211 JO SSOUIANIIYIY L) SULIJUOD IR SI1) 1Y) pasea(d
aIe $a19uad Y YL, UonUSNIE 113 01 3YSISIAA0 STyl SuSuLQ Ul 19UsWWod

33 JO uonedIpap 2y arepaldde sarduady YL "0 6661 Y 01 23ueyd

ST SUIAIIP WDWPUAWY O SIY) JO €] UOLISS Ul pappe usaq sey afend
-ue| pa|ted(g "aus s1yl 10j sjonuod [eucnmnsut aeudoldde apnjour 0y pay
-1powl aq [114 (Q0O0T TAINI) UB[d [01UOY) [RUOLNIISU] [ DY A YL 'sjon
-U02 [RUOTININISTT (NIM Pa12)oId aq pinoys a1 3y} SNy ], "asn pue| pajoLgs
-a1un sapn[oa1d woneUIUEIUD [enpIsal [eRusiod ‘sisixa Aemyed ou ySnoyye
JRY) PAUIULISISP Sem J] "UOHEBIUSLUNIOP JUBAR[] SY) JO PR)ONPUOD SEM MIIA
-31 B 91IS S1Y] INOge SUonsanb s ISIUIUIOD JU) UO Paseq ‘1oaamoH paiinb
-a1 st dnueajo ou ‘snyj ‘s)s1x2 $101dada1 [B3130]099 Jo uewIny 0} Aemyied oN
"90BJINS pUNOI3 mo[aq J83J ] UBYL 3I0W 3q 0} PIA3I[aq SI pue yue) afeiors
[E12WI B UI PaUIBIUOD SI [9SS3A Jo1oBal A1dWis pajeipelt ay], "2)is UOROY ON B
9q 0] paUIULIdIRP SEM 1 ‘JOY 6661 Y} Ul PAUSWNIOP St ‘pue ST SAISUSY
-a1dwos T D 211 Jo Med se pajen[eas sem 1S 3seafal [enusiod sigy sug
JeLIng [3ssa 101083y Y LH Y} 10] uoneuSisap oy st 01 eIV ‘90-1S1.

("uswpusy (1O s1y) aiedaid 01 pasn smawnaop Aoy SIS JUSWNOOP

SIY) JO ¢'7 UOIIDSG JUIWNIOP SI) JO | UOHIAS Ul puasasd s1 proosy sAn
-BUSIUIIPY 3y IN0QE UoneuLIojul 10|y} "d0Y 6661 24! PUe (S4/13) Aprs
ANnqrsea] pue uonednsaAuf [elpawy £661 9y ul [ (DVM) dnoip eary
SISEA 10J PJ00Y SANBNSIUIWIPY AYf) Ul d[QR[IBAR S 911S SIU} UO UONBULIOJUT
210JA "p24inbal 51 UOHEIPALUAL YOIYM JE S[3A3] 3} MO[aq ST S)IS SIY) 18 UOHIRU
~IWRIUOD [10S 31 Jel] PAjeIIpUl Juawssasse ysu ay) Junnp Surjdweg "NV ®
saniAnoe (@) UOHBUTWRIUCIIP PUB ‘SUTUOISSIUIIOdSP “JUSUIA[JURLSIP
amny Sulmp pajenjeAs aq Jim UaIym ‘Araey (VSSdy) vary o8e10ig pue
((panunuod) L1-7AA JURWIWO)) 0y asuodsay

(z7 28pd wouf panuinic?)

9z o p2 .abed
ZM\ Jaguunp juslunsoq]
3INjNISU| SsSUaja |BJUSIUDIIAUZ JSIUSIWOD)

A-30



& Burssa001g AQI SuLmn(g renuModg UoTS

-[ndxg YA JSAQ SWIIOUOY) JO JUIUISSISSY Areunuijar] v 1 xpusddy,,

‘(11 ‘s[[ed oyepf ‘AIojeioqeT [ejustiuoiAug pue SurtesuiSur [BUOnEN
OEpl 1 "A¥Y °L9901-AI/AOA "6661 ‘Atenuef ‘e 19 “HY ‘Yuomsure ] g

"dl ‘sifeg oyep] ‘A1ojeroqe] JunaamSug

[ruonBN OUep[ “oU] ‘DR ‘L086-ALM-DDT dwow.ioquy Surioou

13U [OUONDN OYDP] I Si53 ] pialg doipatLdpuf fo 1oday (put.] 21504

patag 03 uoppayddy uonpayfials nns Uy "166] 9snsny seeq ‘Q°S pue
TrRIDO d'g Y207 V"D Ieuplap [ ‘uosdwoy] g1 “Y ¥ ‘MoIED b

‘uoiBuIgse M “pueyory ‘uonelodio) ayesoan ‘[0gz-0SD (Z-IVO)

Z# 153 [ 20upida00y uonp.adey afpsosn) Suran(g jusay wawao0dsi(q
12 a3 o woywoyddy pup sesnp)) oy Ol HOUDSISIAUT 1661 OJUS0dD) ¢

'2a85oUUD [ P3Py
¥PO ‘9661 ‘LI-S1 4290120 ‘doysyto uonvolfiag nis uf '9661 ‘HO0d T
"29ssaUUa], ‘93piy

eQ ‘Aloreloqe [euoneN 98pny NeQ ‘LLE-MA/INMO ‘9667 ‘17 jidy
10 A401040GD] [PUOUDN 2Sp1Y YD) 2y) 10 HOISINAXT 1[3PY UOLDIL1ALA
nug uf ayy fo Avwnung uoyprpag 10o1UYs3 ] "066] ‘AN[ “4'g ‘Swppeds ]

1$3JON

:(panunuod) g1-7 M JuAWWO)) 03 dsuodsay

(9z-¢

y3noxy) pz-¢ safed 3as) UOISIA( JO PIOIDY 6661 U JO UOTIONS Atewiung
SSOURAISUOdSY ay) Ul passaIppe sem anssy auwies Sy [ AS] Jo Juatudo[oasp
AJ1e5 2y) Sulnp pasuatiadxa sainjiey oy 03 102fqns U0 ou st AS] Jeuefd
Jey) d1BdIpUL IR 153) Y1 ASNEIq YL, SYl Ul SYUBL-A Y JO] dANRLII[E AS0
-[oUYy23) € S8 AS] Jeug[d Pa129[as sa10UdTY Y, "OANBLISNE JUSWIBAT) PALIS)
-a1d ® o uonoajas oy ur sar2udgy oY) pIe 10U p[nom pur ASo[omyda) AS]
Jeue(d Jo Juawdo[aAap Jo 21B1S JULING A1) JO dANeIUasaIdal 10 JUBAS[D1 PAIS
-pISUOD 125UO] OU AT SIUIWIWOD YY) Aq pauotjuour samyref [Jes oy AS]
Jo juswdoraasp ay) Jo $a3e1s AJIBS a1 YiIm PIJBIIOSSE SAIN[IR) ) UO UoH
-BULIOJUL 1) JO SPBUI U23q SB1 MalAdl djenbope ue ey aAa1[aq soousdy oy,

“S)UB]-A 91 JO UoneIpaLial ioj uondo

3]es pUe S[qeIA B AS] Jeue[d IOPISUOD pUe UONBULIOFUI SIYL PIMIIAST 9ARY
S21USY Y, "PI0ISY IANRISIUIWPY SYL UL ]qe[IBAR 918 ApIus AJ[Iqeiean
[Nys$3990s S1Y) Jo s)nsal ay g, ‘uotsindxs jjeur Jo dn-ppinq amssaid soepns
-qns o] [erusiod a1 InoyuMm [elIsjew ofqezuiodea Jo sanmuenb [enueisqns
Surureiuos syue) soepmsqns sseoord A[azes pjnoo Ag[-reur|d je1p pajesipul
Aprus AN[iqerzan siyl jo synsal oYL "AOY 6661 Pue ueld pesodold syue],

-A 8661 3us Jo woddns up pouwtoyiad Aprus Aijiquieany parepnus e jo wed se
pajensuowiap sem ‘[eLdjewl sjqeziiodea jo sanuenb [erue)sqns Surureiuod
syuel sorInsqns o ss3201d A S 1euerd sy Jo uonelado aJes "sse[S usyow Jo
1aAe] v yiesusq padden a)sem pajeanun Jo 1oke| & jo dnpiing sy sjusaaid sso
-00.d a1 03 uoHBOYIpOW ST I, “Umop do) 21 U} JYIRI Ul SSPIS oY) WO [eul
-3jeul atsem U] Sun[awl Aq sa0qe pauonue salnfief Jo sadA} ayp sopnpoaxd
ASI 18UR{ "8661 W PR1sa) Ajnyssazons pue padojaaap sem AS[ Jeur(d ‘K30
-JOUL9) AS] JO SUOTROSUOLUIP [BIIIUI Y WO PALLIEY| SLOSSI] Y} UC pasey

<UD Y40 APRIS

Anpqoivad] uonLIYLILA NS U] F1/€ [~/ M) 2)qp4od0 ) JO Hed Se yuom
-sure Y ¥ Aq patedaad sem a1ep 0) suorsindxo Jow AS] JO ArewInInS
H{(panupuod) §I-7AA JUAKIIO.) 03 Isuodsay

(05 23od woi panuiiuc))

9z 40 6Z ebed
ZM\ J8qUWINN juswnoog
31NJISU| 9sUs)a(q [BJUSLIUOIIAUT 1B)UBLILOY)

A-31



< ‘[[puef a3sEM

snopezey YOy © 10] sjuawadnbal oAIUEBISNS SU1 139Ul 0) pauSisap s
JADI sYL 19w ake YDV Jo siuawatinbar sapuelsqns ajqeoifdde ay3 se Suoj
se sjustaimber Sumpruured woy paydwaxa si i ‘Y IDWID JO (9)1Z] U0110ag
Iapun ‘esneoaq YD 1opun papruwirad jou sem J(1D] Ayl “x9[dwos JaDI
aY) JO uonRaId A1 SUIPNjIUL ‘SAYS ¢ (D AL) dnoin eary alsep IO SAPawWal
Pa199]35 ‘6661 UL Pausls sem YoIYm ‘O €1-€ NO YL $53001d Juswaajoa
-ur oqnd 10D pateldosse Ay g (AOY) UoIsIoa Jo p1oday pue
(84/79) Apms Aniqrsea pue uone3usaAu] [eIpaury £[-¢ (NO) Hun) [qess
-do a3 ur ‘srqeonoead Jusixs aY) 0) ‘passAIPPE M sanjea YJIN ‘palinbar
AJtreurpio st ssavoxd YN 10 usumaop yJAN deredas ou ‘st 1eql Sy
-y 45pun uaxel aq 03 SUOLIL JO M3IIASI ay) Jog ssa%01d v IDHTD 211 uo
satar JOA ‘A9lod VAFIN/VTOYAD $. 0 J3pup) ‘2213es1p s3apusdy sy,
"0P6£-S11E8 Al “SIIed OYep] ‘sZ9[ xod "O'd 01 [lEW

PUSs 10 ‘(3897-80L-008-1 |18 ‘UOIIBULIOJUI [eIouad 10,] ‘ACS [Fn 7z ldwes

18 10 €8] €-975-807 18 “AAD] 24} 20 2AnRIUasadar suone[y Aunwwoy)
THANI 21 ‘[[2qdure)) ydasor 19E3U00 ‘(D] Y3 INOGE UOHRULIOJUT 310U J10,]

"S[IOS pajeullueluod pue ‘SLIGIp ‘dlsem SHUBL ~ A 31 JO [Bsodsip oy
10J DI 242 Jo asn [enuajod oy inoqe sqnd ayy pawiojul L[jeoyivads ued
{(panunuod) £7-7AA HInEWO)) 03 Isuodsay

pasodoad a1 quswpuaury oY 01-1 NO Y1 107 ssasoad siqnd ayp jo ped
sy uawwod agnd 10y Atuntoddo pue sSunasw a1iqnd papnjour sIyf 'ssd
-s01d uGrsap Jepawal QDI a4 Sulmp padoaaap a1am JAD] 9 10) (OVM)
2LIDILD dourldasoe aysem sy ‘pannbal st $s3001d YN J0 Juswnoop YJgN
ajeredas ou 1.yl Yons ‘sanjes YIgN ssaIppe ‘sseoold juswaajoaur orpqnd
pa1e1o0sse a1 yum ‘O PUe SA/1Y £1-€ NO UL xo[dwod 4(D1 dys Jo
uoneaId 2yl Surpnpoul ‘sa)is € (D) dnoin ealy 2)seAL JOJ SAIPIWAL PatdI]
-95 ‘6661 Ul PAUSIS seM YIYm (QOY) UOISII(T JO P03y £1-¢ (NO) U
sjqerad( oy, ‘ssaoodd juswdorsasp JAD] 2y 10) 08 PIP pue ‘suawAINbal
Aruniioddo wonewaopul s1pgnd [[& spaaaxa Jo spvour A[[nyaled TIINI YL

"sasn

Jayo apnydaxd ppnom 1By uoneurueuod Sutaocwai £Aq santunpoddo mau Jo
UOEAID 3Y) J0] MO[|E prajsul INq “TTAN] oY) 10 NV.L 1 SUOISSItH jerysnpul
3TNy W[ 10U 0P A3Y) 0S PAIMIONIS ATk SATNATIOE UOTIRIPIWAL SUR-A YL

VIO

-¥AD Iepun dnueald 10) pajnpatos suoneso] JGAN] 190 105 10 ‘dnuespd
suR] - A 1) 10} JURAS[AI JOU J0JIOY) ST SUOISSILE Iming yans 01 (VJIN)
10y UOI2j01d [RuUsWUOIIAUY [BUOTIEN 313 Jo Alljiqestjdde Jo uonsanb sy
“THHNI Y3 01 $5913u0)) AqQ UaAIS aq jJou AeUI JO AR B SUOISSIWI 2INinJ Aue
Jo sso|pJeSal anunuoD ISnW pue ‘9fuey UOISSTW JY) 01 PIILS] 10U IR SUOT]
-J® [BIpOUII 93T, "SSMI[Ioe] S)I |[& 38 dnueapd DU 210idwos 01 3OA
H(PINUNUOI) £T-TAA TUWWO)) 0} Isuodsay

(77 28vd wo.f panuiuo?y)

gz Jo gz :abed
ZN\ 1aguuUni Juswnoed
8jnJiIsuU| asusa( jBIUBLIUGCIHAUL JSJUBWWCY)

A-32



< "ASo[ouyda] SI JO UONOI[AS SAdUITY 3y 01 pa] Aurxadwod uisap
spqeadeue pue AJI[IqeL[od WISAS Y31y S, SANBWIA[Y Paliajal] ay)
‘re[rofed Ul 1500 Jamo| JRYMAWOS SI YN SUofe ‘Ul paIolor) a1am At
-[IqeIuswa[dun pue SSOUSAIINNYJY ULIN-UIOYS I0] SATIRWIAIE SI) JO STUL
=yuel YS1y Sy "[[RIOAC APAUIAI J52q 3} SI JT ISNEOI AALRLI[Y PILIV]
-21] Ay} Se ST} P3JO[as $ADUMTY 2L, "uI0] 9)sem Jueldwiod Qpqels e
soanpoad Yorym ‘paAsryIe are AJIjIqoLu pue K01X0} JO UOHONPaY 'Inci3
31U} pue (JURIONPAI 10) JUEPIXO BY) JO UOLHPPE 2} WO SHNSAI SUWIN[OA
ul 8seaJoul SMyJ, 'ss2501d jusumeal oy} ySnoay) weays asem Areud
941 JO SUINJOA UL ISBAIDUI YY) SeM UONEIYLDIA 01 2ANE|21 A1059)18) S11)
Ul 0] PoJEI SeM UOTIEZI[IGRIS UM UOINP3I UOHBPIXO/[BITWIAYD NS
X3 uosea1 Arewid ay) ‘ue]g pasodoid ¢ooc oyl pue (Y1) Modey uon
-eneAaq AS0[oUYd3] QO Y} W Pajou sy "Sunnoid £q saprjonuoipel
PUE STRISUI JO AJNJIQOLH SINPAI [[IM PUR ‘UOTIONPaI 1o UOHEPIX0 yInoLy
(SDOAS) SluBUTWEIUOS D[ULTIO B[[IB[OA-TIUSS PUB (SDOA) SIURUTIUE)
-uoo ojuediIo atne[oA oy} Surkonsap £q A1101x01 2onpal jiim ) “Ajqerdas
~O® ]I SS2IPPE S20P I ‘UOLIAILD YDA SIYl UO SI9YIO0 [BISAIS UBY)
Suruel JoMO[ B PaAI300I dALIBILIAIE paLid]axd ayy ySnoyy v :asuodsay

(ss ado], “T°01°€1 U0IIS) T-€A\ JUBWIWO))

(#¢ 28pd uo panuiuoy))

PUB SSWN[OA 21SeM ATepuooss ‘spiezeH JoyIom ([enusjod) paseain
-uf ‘AM]IqISEs,] SABISIUIUPY ‘SUIOU0)) FULIONUOA ‘SUCTIOY [eIpail
-] [euonIppy Jjo aseq ‘Krxe[dwior) waisAs st yons ‘patapisuod saig
-0[OUYd2} J2UJ0 2} 01 SAIIR]AI SS320.d UOHIBOIILIIA 21} JO SISSAUNBIM
[BI2A3S ISUIREE PA)SBIUOD 21oM SPFULIS 98aY) “I9AdMOH (€01 1-A1
/A0Q) Hoday uonenjeay ASojouyda] €00z AU UL PIIUITUNIOP U]
3ARY pUR ‘SYIFUANS S UOIIRIIJIIIIA JO SUIOS Q1B 353 ], 'SSIS0[OUYda)
Iaq10 sy} Ispun ueyj) ‘ASojoun[a9] ity Yiim pPajean oq pnom J1os paleu
-IUIR)UO02 JO JUNOWE 1918313 € Je1 1994100 osfe s dno.S Funusunuod
SYL “dnuea[d $YULL-A 3Y) 10J PAIBNIBAD 2SO} JO ‘SAITO[OUYID) e
1SOW 3} JO BUO 10 ‘AF0[OUND3] SINJRUL JSOUL YY) SI pUB “3]qRINp JSOU
3y} I ‘awn|oA pue ‘ANjIqou ‘A1I0EX0} Ul UoIanpal 1Say31y o) SpIa
-01d $30p UONEOYLIIA ‘SIANBLIRNE JI0 3} 0) palediuo)) :asuodsay

JORMQ dALNIAKT

uospIELL M g A1ery

Ajasomg

‘uoljRispisued ek 10j nok yuey)

Quaunean ydnonp

I USHONDIYAUOHBPING (BB NUS W ‘danewaife paizajaxd 21 voddns 10u op o4

\ awnjos pue *AN|1qout "IMX0) JO UOLIAPAI 3U) S3SUES JSES] H HSNEIN] UOHETIRGEIS

4 ST AAD0B0IPR] JO uoneHodsuen
puE a3RI01S UL UISWINOIAUD By PUB SUSLLNY 0 YSU 188D} 1) sap1acsd uonesyumA

Wauneas

O JO PASOdSIp 20 aSIMIAIO PINOM B [10S PIRUIWITIUGY jO UNOWE 1213 ©

101 (i pue awnjos pue Qipgow Kioixes ut uonanpal saydiy ay sapraoad uoneanjuirs
“aqqepear A30{0uYI] JUMUIBML MRIEW PUB Aep 150w 1 §1 £Z0[ouya) uoted A

“poyiau juaesn

Sj@RL pue S[gms B se A103s1g uasoud s UOIEIYIIIA PUE UOISKI(] JO PIOOY 6661

S U PN S8 BLIAIIO UONDADS Y1 U0 Pasey St uontsod ST, "SIALISWAYY SYUE ] -A
3 PUE {10% PABLIWEILOD £ ¢ | -Wntsa) *adpas Jo suof|ed goo g sisem pmbif jo suojed
(c_ca‘c_ A O HONBIYLILA IS X I0 HONDIYLIN Y 1IS up NI siaoddas duRiY Y],

04 -1 1w Aqeiady
“YUON BALY 1S3, 1T {8 1-4S.0 PUR 60--1S.L) SILAILO0 ) SYUB| -A A} IO} 3ye} O) SUOLIDE JBUM
Fuipaedar aourv 1341y MRUG 31 wioy suALIU Miqnd Suimopio) Ay waaoe aseay

“UIBH UDAEY JBd(]
LRO6-E0FL8 OYTP] 'S{ted Ooyep]
$T9L X0d Od

H16€ SIN 2140 suonerad() oyep] 10K1
weddolg UONRIOISAY [EIUSUIONANT

uep g uadyiey
£00T ‘b1 A

LHE PYEB0 » 1ZER 1 03 » 10 ™8

2upl v 1oAY DYous

A-33

Z Jo | .ebed
AN aduinp uswnooq
20UBl| Y JOAIY EUS 18JUBLIWOTD

(08 ANdo L, ‘§°€T UOPIIG) [-E A\ JUIWWO))




& "oAljRwIS)fe pauisiad SUI YUm POIBIDOSSE ISOY] 03 JB[IUIS 3G PINOM UOLED
-JHIA Yla PAJEIOOSSE SSLI uolieHodsuen ay) ‘saAlBULIS) . ISOW Jopun Jq I
a3 1e Jo pasodsip aq pjnom SYUBJ-A Y WO JISem [[e A[IBaLl 1Bt} UdAIS
‘Al[eur] ‘[[om sB QWaJI] Jeak-000‘ ] SH urmol[o] JIOI aYi Woy uoneiSiw
JUBUIUIRIUOD JO] [eTjuajod papuul] 1 2120 'SIBOA ()00°| JOAO 158 01 paudisap
A[iovy paut] e st J(ID] SU) oIS “STUD[UET U 90U IP [[BWS € A[UO SSPIA
-0.d 93USIAIIIP SIU) JO 1933 Y “ULIOJ 21Sem PINOIS B JO JRY) SIUI) 00| J2A0
SI WLIOJ 91SEm PalJLIIA B JO AJI[IqRinp 9} 12y} 9JedIpUL S0P BIBP J[1YM 1A
-moy ‘[esodsip Ialje w0} 21sem PIlJLIIA Oy JO AN[IqeInp Jajeaid oY) 0) sy

"(UonzIfiqe)s puB UCIIINPAIMONEPIXO [EIIWAYD WIS X2 St 4ons) D,001
mo[aq sanyeradura) je pauniojrad sarSojouyoa) 1o} uey) $910[OUYII) JUSW
-jean [euutay Jojy 1oddns srpqnd ssof usaq sey 219 ‘drouLIBYLIN PAIAPIS

-U09 $3IF0[OUYD3] USASIS 9} JO FuDjuel [[2ISA0 1SOYSIY SY) pey UOLIBZI[IQE]S
PUE UOLONP3J/UOHEPIXO [ed1WAYd nys X9 jey) pareadde 11 ‘siy) uo paseq 1500
:(panunuod} [-CAA JuaWIWO)) 0) Asuodsay

(5 28vd wo.if panuituoy)

Z jo z ;abey
€M JaquInN juawnoo]
SOUBI||Y 18AIY S)BUS J8jUsLUWO))

A-34



(6¢ 28nd uo pantino)}

[2Eopa] 91 Ul Py LUSPI J0U 2Je pue 193(01d UONEIPAWAL SYUB] -A o1
Jo ped j0u are syuR) 95341 ‘I0AIMOY (A uBl “F-2) uoneuSisap A,
oy} Yam s[assaA ardnnw urepuod saop 919 Surp[ing Nv 1 :asuodsay

(g1 ddo ] *prgT UoNIIG) p-F A JUIW WO

uT RRAINEAS IS(PW P ET ABTARY stiqnd 107 wapqord quer A NYL syl 3o adons 1Tn:
242 Butaussead 2oN g PUR £ "7 T SHURL A &7 USTITPRY G @39yl sussexd aq Ava
‘Aug 1T USTIEIUAOEOD DIUEINSUPII YoNu ACY Q7 EF usTisanb ® Er azagt pur weyd
pasodoid a3 UT PAQTISIAP USHT 10U Y $19 BUTPTING UT SYUYL A (PUCTIITPRE Ul

{ DUt Woaj WoU3l JUwAcId PUT SOTUEINSUCAZ JUT ULEILOD B3 10pio U XLIvnpiatbul

Tieaty SYEUS PUR I1831nb¥ pUR Ielempuncih sl leite Iita
ASTURINEUETY 311 81sta 1ajTnby IaaTy axrus 8yl 1aac TPRodsip pueT Aq padunp

(6¢ 88pd uo panunto?))
J21110 91 Ul 935EA 3U) JO 9FRI0)S 0 JoLid jun [eAowas 33pns © S8 uon)
-dunj 0} pauFIsoP Sem YdIgm ue) Jey) ui (spifos) a3pn[s Jo uUoHBLUSI
-U02 2Y31Y oy 03 anp Ajureunid a1e - A Yue] Ul pUnoj UOIBUILIBIUOD
9A119BOIPRI PUE SNOPIEZET JO SUOTIBIUIU0D I9YSIY 2] :asuodsayy

(1p 1do L, ‘7°L°€T UOIIIG) €-p AN WDAWWOD)

f6¢ 28vd uo panutiuo)))

snouaSowoy aj5ws & saonpoid £3e1ens SIYT (DY) BLISILID 20UR)
-dasoe aysem Anjisey esodsip oy pue ($¥(11) suonoLusal jesodsip pue|
VDY 193Ul [[1M 11 1Y) 05 APSWIal Pa)Ia]3s Y} 10} USISIP UOLLIPSWL
[eury e JuidoaAap 10J SISeG SU) SWIOJ Jey) WaISAS 2I1Ud d1)) Ul sjueU
-[UTRIUQD OU) JO UOHERIUIOUOD Y] SI ) ‘Sny [ "pajerpawal Fuiaq s eyl
WRISAS 9y ST 1] "WAlsAs 219jdwod B W) SYUB]-A INOJ 3] :dsuodsay

(o€ o1do L ‘9" €T uOBIIS) T-p AN JUIUWO)

(6¢ 28od uo panuiiuos))

1Se[ Y] SB INOI3 Ppe PINOM SSAIIBIIAYE IS0 [BI2A3S ‘UoNEIado a1

JO [01JUOD PUB SSIUSATIONFA JUStLIEAT) 2A0IdUI 0] JOT[ILL g JUSUNESN
PLOAE 0] SUOP 3 10U P[NoMm STy ‘ssao0id justuyear; ayp o3 Joud [ios
PaIRUILEBIUOD ppR PINoMm Ue[d pasodord €00z 3yl Ul PassNosIp SSALEU
~10}|B [R13A3S S[TYA "JUSURRAI} TO] JMIIISQNS B SB — [10S JO LOLJIPPE 3y}
y3no1y) sduelsur Joj — uonnyip xqryerd vIOUAD PuB VDY ylod
suonor VIOUAD 10} (SYVYV) siudswannbal ajeudordde pue jueasjas
Jo sqeordde [je yum sonpdwios |0y uonoe YDA SIYL, :asuodsay

(67 drdo], ‘9°cT uoNIIG) - JudIWWO))

EaIapTAUOD 84 DINOUS Wi DIBEM LBAT0 Yaod U1 S1UCUTLEIUDD SATIDESIPET

30 SToaDT A1SHULTY 43 UILIUGS Avw yoius Wuel 6 A 9wy Cuetd pasodoid

ayl Ut ane 185 jou gbnoyily TSHUEL £ 1o T7{-a 84N uUrYl UOITYFIGUSIUCGD Ul
TBIY USNW B1T YURL 6-A U3 UT SIURHIWPIUCD ISUL0 DUT 2ATICEGIRYI 10 S1aA]

\ SanodB v ueillppe A/
IC/pUr ‘10U IO REIVHIWEIUGS IHUIMUM STIOS IO USIIIPRE UL AL S03ISTa #5OUL
I UOTNTIp eyl 01 1013 PeISpISUOD @ 1T S1USNTIISUOD BNORIVIRY O MisA@]
@1 ‘5IUSWIITRDAY YELN APPUT SP35EM UYL A 4a Iapisucn Atisdoid o3 iapio
Ui GdgDiL) A3rtioes resodsia wIDNED JEENI eUa A% 1esodsip PURT ADITE PITOA
ITYI STOADL ©3 SOISTM VHDY AU 20NPLT 01 STTIILATE 10016 pUT STI0S JO USIIIPDT
JO WAD) BYY UL mwivws qUEE-A SUI 107 pesn buleyg g1 UsIInllp youg TLTR9T HAD
oF ‘lesodsip pUTL SASINOE 531 SI1TWI] USTILIIUSIUCD Y4F mO18] (248 ¥ BABIUDE
01 IELIVITY PLOPII 0 PRINTIP @Y IVUUED SI8¥A WHDY 3WHI ISEF Syl 1Uneansy
o1y EuTYEY 10U A 185100 ey3 1T gilusumirtnbal yaony seI0ULT tretd wiouEn sul

TSUPTICTITASOT TrsodsIp PUTT PUT slojriadc pur SIAUse ‘@ISEA SUOPITZRY IO
siogeleuel o3 sigeoiidde spaepueas wyoy ats esuwes Pdwes ut @1 ueid syl sseiun
13 A IOUURD  ($yyHY) saususitnbez esagiidoxdde pue Juwas1sz 1T syqesiidde yite
2ouR i (dwoD Y3l ‘SnUl  SY19EM DIISIISIDEIEYD PUY PeINL] YiDH €1% A(1es(D siuel
A LLNN1.} MITON ®eay 153l (LTEENIL) AX0TRIoQE peausimusiiaug pur Suvisantbug
USTIEN ~YEPI SU2 UT PpeUTEINOD swises SNOPARIE¥Y #UL  sausweaTnbea yyou

Q7 URTIFIADTAUCD ANp BUIATE 18117 1noytim urid YIoEsD e ButAToas £1dsdse

Yaod ) woi) 822»dex YIDWED QU wav2aniq 03 paadweize evU (.304.) Abasug
( 3o usunzedag syl ueld pasodord =11 yiie gaisEm carep A aYY YTm BuriEsp up \

(€007 TT1dy) 0T T 2tupn ofaeradd "UIToN vOIY 3wl v

{81-451 PUY 6G+451) BB MOD BYUPL-A #11] 10F uerd Crwomoﬁm M
{aody ABisua 3o Juswatedog M1 303

Kopon ' PLABQ §o & Uaummo];

FOOT ‘8 APN SUaMMOD
AoDoW ‘s pravg :ouweu

WED TUBWR T OAPACOOW T Iewd

ZEILOTEG AP {002 6 A ‘Kepirgd Uo (w05 USWSTOQRAGD W)

AQ POITIWGRS ATA 3T TWIOZ YOUApeel anck jo I{NS2I AU ST AQTRE

QUATKE) SYIE { A BLR 104 UR L DFS000IE MBI L0 uan])  pelgng
“Opxe4
20 KW 1050 £002/60,50

400 oGp (Rp ouIEY 0] Woo uswiid papko sour

g 10 | :8beyd
A\ JBquunp JusLinooq
KOO g pPIABRQ J8JUSWIWOon)

A-35



(1¢ 23pd uo panuyuo))

ISJUBUTUIRIUOD SPI[INUCIPRI PUE S[BJaW Y] A0NSOp 10U [[IM AFo[ouyoa
QYL SH B St Way) SUNeUIwI[s ‘SJuajuod jue) 2y) ur spunodwiod 3[1e[oA
-1LI3S PUE 3[IR]OA Yl AONSIP [[IM UOTIONDPAI IO UOLIBPIXO [BILIAY))
"paureRIULEW 3 [[IM Apawal s1y) AQ paAatgde uonodeld oy jey) Ajureos
Y31y pue ‘paAjoaur £3ojouyoa oy yo Ajiqerfal ySiy ySnony) Sum) IsA0
JUSWUOMAUD 3} pUe Yijeay UBWNY JO Uon3joid 2msus [[1m )1 asneds

-3q s2usueLLIad PUB SSIUIATINAIS ULIA)-SU0] JO UOLINLD YTIYID U}
AJSNES SI0P APIWial Pa1oa[as 2] ‘UOHBIO[ SHUBT-A 3T 1Y :asuodsayy

(¥ 1o, ‘e,°€1 uondag pue ‘g ado L, [*E[ UONIIS) §-pAA JUSWUIO))

ATDON 'Y BLARQ

J Ui ar Z1osAwm
S UFIITIM eSeUL

Syl Soy

ILLTONU YOI

X207 THANI &
WO HENVRHG S0
HT YATOR vory 8

& "UOTIO® [BIpaUIdI SIY) J0] pasinbal

10U S 90110U yons ‘suiR[dpoo[) JO SPUR[IaA PIIJIUIPI UIYIIM PAJBIO] J0U
ST AD1 3 2ol -surerdpooyy pue spuejiam UT s193ford 103 sjudwraambar
UOI3BOIJIIOU 2] SAYSI[EIS ZZ01 MAD 01 uonensal [e1apa ] asuodsay

(z¢ 21do, ‘9°€] UOPIIG) Ly JuSWWO)

‘23vd sty wo spustiod

druwats 193 Aat Supnowad sof a3vd yxou aag

“AnuRsTs 103 oMo

IO BWY AWMV

Vd4an 403 e1qesTl
YL DIEPOWRDD

URd] WU GAEY AU

< ‘uoneoynsnl ayy Aem ou U1 st SIY3 INq ‘SUOTIEIIUIIUOD JUSMINSUOD 3
an|Ip A|[e1uspIdUl SI0P ‘ANIQOUT JO UOTIINPAI JO/PUE SSIUIALIDIIA JUSTI
-1ean Jo ued se ‘sfera)ew asay) Jo asn oy jualde Surzijiqe)s pannbai v
SB JN0JJ JO 95N S} PUB SSOUSANISLID TUSWIBAL dIUBYUS O [10S JO SN 3}
Uuo S|IBJOp 210Ul J0] ‘9A0qR ‘Gz pue {7 sotdo] 03 sasuodsal 92g Jusunean
Jo wred Aressasau pue jeigajur ue se jnq ‘uonnyip jo esodind sy 10y 10U
st ue[q pasodoid €00z 2ui ur pauasald soaneua)e K3o0[ouydel o1p Jo
3WOS 19pun 1noJ3 I0/PUE [10S pajeuTR}uod Jo uonIppe oy :asuodsay

(9¢ ado 1, ‘I°L°€] UONIIG) 9-pA HUOWUIO))

ERE

211 HUT22I4T93UT I5pS
Aq uorarutwrIuGs ©3
T4l YITOF $I¥5 (IRAN

UPWI Tuwo? Yons Lurzia

IaameIrys 15vdul TVIUIMUDITAUC WD UT Walod 205 o9 AIiColo Io00 YO TUA SOOINGSHIT
JO ATDUITHWOD STCAHTIISAIT PUL  HTISIOAIIIT UE SIINTTISULD SOIUTIANSURID
Ag wawy Bucp eyl aeav aejinbe eyl Jo uwolivurwEluoes eyp  CEAND i¥ euoz

POCTS AEPA-0O0T PUI UILIIM SI PUE J3) LY A9AlY 948US OUWd @ACHE Bat{ UDLUM 4U0]

PUl 4E O Pasodsip JU 941¥ JHEN] QUd Wodl POACWYl DUilad 40U 24 S0 IUEANBUEL 1
9T PEUELBY PYAD IYDE J0U S1 JULWULI LAU® UL PUE Uli{vey Jo uoiivesead
10 SEIUBALIDE e wWiel Buu| eyl -ueid pesodosd sus ut pswivis sy ydly jou
AT RRAIAAYIDATIA wIa] BUOCT &NYI PUP #7115 TAUNT 9141 W0GI] PAACUAI ag o1l TTTa
ENTURINKIIRPTY A7 81716 NV U1 %037 pasowsl aq JHTW RITUPINSUEIT &yl HENOUATY

(Byy-peolpue C (L) & 2oL’ (€) g LRot

H40 DU 'eey 'hes a9 Lol N4 01 Ag peaiubwa sv awvasibey |vieped
8yl Ut usalb ussy sey Uieidpooi) Jddni SYI UILY LA $LIUEIRSUBIZ Butpnioul
£AGERA NURL A NYL 10 asodeip o1 A9TAT10® 4an1 pasodosd syl 10 antiou oy

(0F 280d uo panutiuc)))
syue ], woy s3urpead [[v ([}MA.L] nodey uonenjeag ASojouyssl £00T
9U1 JO ¢ 9]qe, ut papodal se) g-A Nue] wog swed ajdues s1y] §1Hu
$'9¢ se sopueansuey) Joj Suipeas s[Surs 1say31y ay) s181] weld pasodoig
€007 243 J0 Z 2|qe], 1ey) SUIj0U Ul 1931109 SI JNUIWWOo oy :asuodsayf

(1¢ o, ‘9°gT uond3g pue ‘17 91do L, ‘g€ UOIIIIS) S-pAL JUSUILO)

“ASPI 5141 usTidwosow o3

e 37 9oyl aovd Auv Ul YIIC 219G UILQ ATU 240U
SOTUCINIULII 15 WOTIEIINSIAOD 3O Ua132npox oyax Aziasni o3 s3ovy sizteods oyl
TInei1b IO WOTITPPER (£ PU¥ ‘53140 [IOS JO HOTAIRPY (I ISIPW P OIUT 1718607
F{UEY PUL [I¥ JO sIuRIuwos oyl Buiysniy {1 Ay E/iDu g1 aoley ULISEIULDULD 1Yl
Boupsl 03 oitgud Syl Jo uoiiupldr eyl ou 4t Buibutay Arrenriiveds jnwyiis

JACTA I JO USTINTID
ST2A07 2Tqisstwasd ¢2

TSOSOID TG UM T BUL " WeiSAS {WE], A O UiWiihk Db/ iou y 97 Jv (wawl Ubiq € )

\

IE VAW SOIURANSUELD Jo ULLIVAIUSDULL [FSUGS 1P PUE] 10; PoAolqdE joU S1 S1SEm
DIURANSUEL L CAGOL 942 00 FUAYEA DLURINSURL] PUBS O} gEpusiut Em.ﬂﬁm wume.CnHGLﬂm ay]

ruwid pusodead avetans eys

6 0 Z :abeyd
A Jegquinp 3uawnooq
RODOW “g piAe(] (18JUBWILIOD

A-36




(cF 28pd uo panuriuo)j

40 Jo uonediyqo Surpue)s-Suof sy) £q paunbai are ‘uoneIpawaI SYUR]
-A 31 Swpnjour {(Nv.1) UON a1y 1S9 1 satianoe dnues|) 'san
~1anoe 1sed woly Funnsar UOHERUIURILOD JO UOIIRIPSWAL AU} WOIJ SNSSI
aeredas ® ST TFN] 91 18 SUOISSIW mau jo judwidoaas(g :asuodsay

(s€ ado, ‘9'g1 uondag pue ‘g ado [, ‘1°¢] UONIAG) TI-HAN JUdWLIO)

ACDOHW CH PlaRd

“OuRPI ‘SUITd OWTPI 2® §002 0f Tiidy Jo Luriesy oIlqnd oyl ar jiosiam
Aq spEw SIUWPMWCD [¥30 AUR 03 UCTITPRE UT Pelllugnd &3I% SIUMSWWOS U¥13TIM 63Ul

RNk Skt L L] $F e >
ST ANUTATION PTAOS ISTHA EATITATANE TRIIISNPUT IFATONT JO] MRIANT 10 HOTEEtm
#81 8UT 07 PANITUMIGD BUTad AT1UAIIND BIF SanTNORATI [PIAPAT [RIVIEisqgHs yBnom)
fimsa AbURID UGTEETW A1 BUTERAIRRE juawalels anedull TEIUsuRIoI Tauy Ae tasqg
SIPUI SCY TON CoauTh A WYL U3 03 uwld posodord 2uolInd sya o3ul poiciodv)

(zt+ 28pd uo panuruoy))

0) 9ATIB[I “3q [[IM UOISSIW [2Jeas3l Jea[onu "JggN] mau pasodoid ayy
JO S[IEISP 2] JeyM UmO 124 jou s1 Jf "(JPd 3565330 SI9]]2s 1pagezija
JADT AUl M, td1TY JB) JaWIU] 9y UO PUncy aq ued

Udaq 20U SPY IUMQWsITIS SLUN) USTISSIW STU3 #3356 U3 3% Sustavis xoaod
IVVIOTU (TTCAIWWOD IO DUIPIING JU2 LUIpnToul AusudoTaasp PUT YSITLSLA ITSTONU
AeF CIHANI @ATIUS 3 20j DU USISSIW T opaoumsmuY  80d o431 2907 'sT ATnp

T OSNTSAT SROIUGITS ST JMOWSILIS STUL CSOTITIION] [PIIASHPUL ARSITOMI UOU I0]
(u.. WITON BIIY 1831 163 uwrid san pury ofuex Gual oya awvya (3d) soaeas uwmrd oy

e 0 e ) e E e Tl 6 A e A6 O (8o i 2 S} T S R R B 4 e e o (S 4 )
draeaia 107 £291100F $ATIUS UT I0UYI PINNES UTUITA peieTdusiuss jou £t 311 ang
‘dnuvars 307 SACTIT YIONADY  C40DI YYA JO uorasnlisuscs oyl o1 1o1rd powiogazd

Yo SUY 3UsWrATIE dovdul [UIuewaoeitaug off  C{4) (2) 7 2207 H4S 07 -soanpoooad
vdan 20g ei1qestidde Ubnoayl OEIT PUY gEEIT SI9PIg AllIN0eXE 30 SIUsRSIInDel
Byl BIRpowwssse o3 ‘elgilused Juelxe eyu oy ‘putiubed $i1 4O polisiaes

LeR UUU dAty Sauvwed bl (YdiIN) 1UY UO11D89004 [ & IUswboq LAUG LEUOLGEN YL

osje o3ueyd UoISsI TIIN] 2Y} U0 UOHBULIOJUT I3y ] "(JTuIys UosiA
~HOISSIUANOGE, AT S0l AWM, 71T 18) J9WISIUT 343 UO J[qe

-JIBAR SI UOESSIUI JUDLIND § TAINT UL "JOULI PAIR[aIUN Ul ‘$USS JBYL Ul
‘st pue TAYNI 9T 18 ssardord ur mou senianoe dnuesd y1OWqD wWoy
1ORIDP 10 I13)[. 10U s30p 23UBYD UOISSIUL PIOUNOIRIE 3], :3suodsayy

(r ardo] ‘1T uoN23S) [1-pAp JUdWIUIO)

TEAANT WCIT ASTUPINAUEIN ITR IO TRASWAl sATTnbar IuswAaIby ]

ELL T

o1 BUTILIAILaUl 15LI6 3IN0D PSP IWAOIT ¥ CNYL wH33 EMTwOs SOTURINSURIl
Aq USTIITUTHLIUGS £3 $HDINSGSIT O IUWMUITWUGS STIISIHATAT PUW? S1AwadITIasSIal
SIY1 YATOF 52398 TRANI I07 IUawadvls 1ondul [PIUSUUOITAUD OF  CSH0INGSOT 10
W JUwOD Yons LUrsiacuane aTwasd 1o osussil v oIuviab 01 uUSISISop oWl Ul pur
JUSm23eIs ovdul IRIUMAIOITAUS WY UT YI1e7 125 og AT1Ivs(o 3stw Yo TUym SODIANGSIE
FO WO THWOS S{UASTINISINT DUT STAISIDAITIIT UL SIIVJITISHOS SOTURINSURIY

Ag wiawi Bucl Byl 29av 12 1nbE w71 JU LCLIPHINEIULD UL ‘INENl 3F wusz

poc 1 feal-001 9UL UTHIIM ST PUV W, LDV 19n1d SHCUS §UJ DADIE S@ii GO LGM JUD]

% ‘6661 Ul pAUBIs seM YoIym ‘qOY £1-¢€ (NO) Nuf

ajqraad() a1 Jepun pazrioyine sem Yoiym ‘xeojdwos JgOI oy jo uswdo
-[oasp o1} 01 pordde Aorjod swes oy " 4D 9w Jo asa oy 03 Ajdde jou
op ‘quawissasse Joedurl [ejuswIuoIIAUL U Sutpnpour ‘spuswaiinbar vdqN
aeredes Aym jo uoneurjdxa ue Joj ¢¢ ordo] 01 asuodsas 035 :asuodsay

(p¢ d1do L ‘9°ET UonIIS) 0 i-kAA HIWWO)

ey Ur J0 PesoUsIp Ji #1118 PHEAN] oYd Wi PIALWRd LuUilvy 40U 94E SO lUEJUSUEID
eyl we 10 uelivegead

J0 BEIURALILL 86 by anu

&7 SEAUBATINST] 2 0N TITA
STEIRKTIRIY 6177

y 2 .

/

LR 421
[eaeped

440 ot
vyl Ut usaib uso
£a)6P8 YURL A NY

a8pd spyy uo spuaw

(z¥ 28vd uo panutiucyy)

SJLIB[CA-TUISS PUR ‘[SDOA] SIUBUIWEIUOD JIUBTIO JIIR[0A ‘S[BIOUI AABAY)
$31SEM SNOPIBZRY SIPN|IUI [OTYM ‘3ISBAL PAXILU B SB PALJISSE[D 31k SIUS)
-U0J SYUB] -A S -sjuswannbar jesodsip uo os[e 1ng JusUOD (eI

Z1ay) uo Isnf 10U paseq paiyisse[d a1e sadA) aysem JIAN] asuodsay

(zp audo ‘T L€1
UONIIS puk ieg pue ‘e ‘07 sNdo ] 9'¢) uo1Ig) 6-pAr JuSIWO))

A
v 51 otoqs sewo & -wod Sutuppwas sof 28vd snopnasd aog

SOTURINSUWETY JO USTIVAZUS
“aneIlh Io woTITPPE (£ puw
SHUES oYl [[F JO SIUSIUCD YT

sonpel o1 'sijgad 8yi jo

THesodoAd Ut (d oul o wead

e N

¥ 9X¢ S0 lURlnsUEld Jo UL LJELLU
DIUBIASUEIE " AUD] 94l @2 vISEA

‘ueid posodead auesans eyl

6 J0 ¢ :obed
AN JaqUINN JUaWNd0Q
AODOIN g piABQ 19JUSWIWOD

A-37



‘25vd St} uo paLfiIuapr 21amM SIUIWL0I ON] 210N

SUUBMWCD PUSy o lwgus

POFEE JI S1I¥S OYER]
BULT] WIEURRY OV6L

6 jo p :abed
P L13qUINN JUBwWNaoQ
RODIIN ‘g pineq JaJUSWIWOD

A-38



< "dOd 6661 =4y ul

paysifqe1ss sainpadoid ayy 03 juensind yTHYT) fepun dn paues|s aq p[nom
SISEITA1 S} “PAISAOISIP 2B JUILUUOIIAUD SY) 0} SISBI[AL JI PUB NI [IBdU
-1apun pue FuIp|Ing ay) SpISul (F22(129(1 SULINp pajdnpuod aq [[1x Surjdureg
"'€00T JO pua a1 Aq pazijeul 2q 03 pa3aadxa st pue pajeduwos Furaq Apuar
-1n9 st 919 3uip[ing jo dnuesjd 3y ] ‘(VIO) 19V AI2A000Y puUe UONBAISS
-U07) 52IN0S3Y Y] 19pun ue|d aInso[)) & £q passarppe Suraq osfe a1e Suipjing
sty} wrylm sjusuoduwios s "a)s VDU © jou st Surp[ing sy “a10ja1ay)
‘JUSUUOIIAUS 3Y) 0] SJURUTIURIUOS JO SISBI|2] PAFHUSPI OU UIIQ JARY 1A}
asnedeq ‘weldold () WSWRIUEWSI(] PUe ‘SUILOISSIULIOd(] ‘UOHRA
11923 S, THHNI 21 Japun passaippe utaq ale ‘syue) syi Juipn[oul ‘sjusuos
si pue 919 uipfing N1, (00/VA4) 19pI0 JUISUO) PUE JUSWITY ANj1oe]
H(panunuod) p-pAA JuaW o) 03 asuodsay

(¢ 28pd wo.f panuiiuo?)

< "ddDI

a1 1k Jo pasodsip aq 10UUED I OV M AUD] 9} SPI2Xa a)sem e J] “Jojinby
utejd J9Ary oxeus SulA[Iopun a1 Ul (Sprepuels Jojem Sunjuuip) spiep

-uels Aifenb 191eMpunoIS oyepy oY) paaoxa 18y} ‘SOIUBINSUES) SUIPN[IUl ‘SjUBU
-IWEJHO JO SUCHIEIUIOUOD Ul J[NSAI PINO2 J(T] SYI WOIJ 9SBI[dL dIminj € ey
yons aisem Jo [esodsip sy jusaa1d 03 pauSisap st DV M AADI UL (OVAL
Bi191140 2ouedosoe aisem J(ID] 94 S199U 3118 SYUB] -A OY) WOL] 9iSeM [en
-pISal [ Jey) OS ‘91Sem 6- A JUB] SUIPN{oUl ‘WESNS J)SBM PAUIqUIOD 31} 1831}
[[14 Apatiial pajoa[as auy) I0J uSIsap [euly 3y 'ss900id Jusunean aAnd3gje

puz paziumdo alour B mo[[e [[Is ST, Juauealy 10§ [eanoeid jusixs oy 03
PAUIqUIOD PUB ‘WESNS )SBM AUO SE PAJeaN) 3 [[IM SYUR]-A INOJ S UI Jisem
ay1 e 121 paarSe saey sepoualdy 2yl ‘a10§21ay) (sassaoold uoreIausd owes
S} WO PAA[NSal PUR “19AMOY “IB[IWIS SI SYU.) JNOJ 3Y) Ul 3)SeM Y], "SHUB)
{(panunuod) g-pAp Judwwo)) 03 suodsay

(c¢ 28pd wo.if panutiuo’y)

& "SYUB-A INOJ [[B UI SSEM

Tequns sjeasas (pinbiy oY1 UOPRISPISUOD OJUI SUTHE] INOYNM) SHUB) SNOLIBA
a1 usamiaq #3pn|s ayi Jo uosedwor) syueL) 19Y10 3y} UL palols Sulaq disem
a1 01 Jouxd jrun [eAOWIAL S3PNTS © SB UOLdUN] 0] pAUSISIp Sem §-A JUBL
‘$yue] IN0OJ [[e UT 93PN[S Y] UI pUNOJ 216 SJUINISUOD JUBUITRIUOD SWES oY)
“JoA3MOY ('aseyd p1jos oy ur punoj sJe SJUBUTILRIUGS U} JO ISOJ) “jue) Jey)
u1 (spijos) a8pnjs Jo a3euaorad oySiy sy 0) anp AJuewtid axe g-A yue] ul
PUNOJ UOTIBUNLERIUOD SAT)IROIPEI PUE SNOPIEZEY JO SUOTIEIUAOUOD JoySiy oy [,

‘weans asem xa[d

-wrod ST 3unead) ur ase WS Jey) sapjnoyyip fenusiod Aue aanpas pjnoys
s1y3 {ssadoad Jusunean) ay) jo uonezrwido Syl MO[E [[IM JR() WEaLS J)Sem
:(panunuod) 7-pA\ JUdwIKIo)) 03 asuodsay

(¢ o8vd woLf panunuoy)

< S[ejow

Jo Arj1qour Jo uonInpal Joj Justuyead) syl Jo ued s1 Apawol p3yoa|as ayi
ISpUN [BLIDIBW SUIZI[IqR]S JO UOIIPPY JUSUEdI) JO PUD U 18 PAINSEIUl 9q
0 painbai e YT VU 2} J0J PAUNSEIW I 1BY) SUCHBIUIIUCD JUIMIIS
-Uuoo 21sem snoplezey ay ], ‘[esodsip 10] (V) Bl aoueydasoe ajsem ay)
pue sY'T VIO 193W 01 19pIo ul ‘ApjIqeysed] aanpas o3 uage Juiziiqels
13110 10 IN0J3 ppe $50p U ‘Ioaamoy ‘ssadsold jusunean syl 0} [10§ Aue ppe jou
$20P UOHINPAI/UONEPIXO [ed1uIayd Suish Apaural pajdaras oyl (9997 W4 S¢S
1B £218132Y ID42pa.] Q66T €] QUN[ 31 UT PAIUAN00P SB) VDU

Aq pamof[e aJe SUOHIPPE YINS JUIUOIAUD I} UL S[IqOW 3q ISIMIIIO0
PINOS 1Ryl :1seM U] Ul SHUSNINSUOD ZI[IR)IS 0] JapIo ul ‘Judunean ur dais
(panunuod) j-pAp Judwmo)) 0) asuodsay

6 J0 ¢ :abed
FAA JaquIN JusWwna0Qq
A0 ‘g plaeQ JojuaLuLon

A-39



< DVM 4d01

91 S193W YOIYM ‘§/1DU O UBL) SS3| UOLIRIUAIUOI JIULINSURT)

2 yum [esodsip 10] wreans ajsem e aonpold pue s[3As] usuneal) paJinbal

311 199Ul []IM TUSWPUSWY O STY Ul PA12[3s Apatuial oyl ‘syue) [enpla
-Ipui 10J JO WEINS 3JSem PIJEPI[0SUOD SUO SE JUOP ST JUIUNEN) ISIYAL JoW
ale syuswannbal JudUNRA Ja)e PAIEN[BAS ST SHWI[ DY A 1M ouer[dwoo
‘6z d1do], 01 asuodsal 2y UT pasSNISIp Sy 'SJUBUTWIEBIUOD dIUBINSURI) [0 §/1)U
01 UBY SS3[ 01 9158M JO [BSOdSID 10L1S01 DV M S DI YL 1921100 1 SIY ],

"PL023Y SANRISIUIWPY

S} Ul SJUSWINDOP 3 Ul PUNO} 39 UBD UCIEZLIFIIRIBYD 3)Sem PUR JUSLUSSISSE
¥su1 poddns 01 UOBULIOJUT IS "PAGLIDSIP SIALBWLIdI[E dnues[d i) A1BN[RAd
Iapeal ay) djay 01 pue quasaid ale SJURUILIRIUOD JRym moys o) patjddns

aIam ue[d pasodold £00Z Ay ul pajuasaid eiep 3y "asn Iajoue 10§ poapua
-ut ejep yum asodind auo 1oy patjddns eyep aredwos 01 serdorddeur Aje
-I13US3F ST J] "SUOTIRIUIIUOD [BJ0} UO [I11 24(6 UO Paseq A[[BOSh SI DV A\ All[1og)
[esodsip yim 2ouel[dwio)) “sanjeA UNWIUIW pue WIRIXEW [Im Suofe suok
-2IUR0U0Y dFeroAe Je $Yoo] A[[ensn SaLI[IoR) Jusuea 1k Kjigeidasoe pue
‘SUWIBIJSWI] USAIS B UI 91SeM O} IO UDEI[ 1A JBY) [RIISIEW JO JUNOWIR 3T}
U0 SaNfeA [N 9406 SAINDAI UOIRZLIIORIBYD J)SBM I[TYM ‘sanjea ([on) Jrul|
aouapyuoa 1addn 94,66 sambaa sjuswssasse ysu ‘ojdwexs 10,[ "BLIILI aduR)
dasoe Ayp1oeg jesodsip yim souerduios Jo ‘suondo jusunean jo Aliqeidss
-38 ‘UOIBZLISIIRIBYD J)SEM “JUSUISSISSE YSII JO] Pasn SI )1 UaUm ejep [eonA]
-BUE JO JUSUIJEAT) [BONISI]S JUAIAIIIP annbar soueping pue suonendar (vdd)
KauaBy U01)99101J [RIUSUIUGIAUT 'S [] "S[2A0] A1012[nTa1 01 San[eA 9sayp
Burreduios u 10 $yURl-A SY} UO UCHEBLLIONUL JO $32IN0S ISYIO0 0} BIEP SIY)
Surredwos ut uonned asn 03 pagin si I9PESL Y[, "SIANBILII[R JUSUGERAL] SNO
:(panuijuod) G-y A\ WIWWO)) 0) Isuodsay

-LIEA JO AJ1[1qerado pue ssaUuaAnOs]4d oy SullenjeAa ul pasn aie San[eA uoren
-U3UO0D 9FBIIAR [[RISAO O] APOUIAT SAIIOILS U JO UOLIIS[3S B3 1098 1Y}
SR ]-A 1 Ul spueurweIvod Arewnid oy uo uoneuLojur syussaxd (Z-z s[qeL
SE JUSWPpURUILY (JOY SIY} Ul papnout) uejq pasododd £00Z Y1 JO T 3[qeL

‘pajuasaxd aq

SSurpeal winwirxew ey a1nbai jou ssop 3oueping v YD ‘auns Jurdues
24} WO SOLUALIXI JO 3FuUrl 2] 23S PInod AU JI AIBSS209U SBM UOHRIPALUI
10 asuadxd Iy} 131IOYM SSISSE 0} J[qE I2112q 3q PINOM A3} PIEs SIdJUIW
-Wod sWog "sjuatuwod siqnd o3 asuodsar wr s3utpear  Jsaysy,, pue , 1semol,,
sy papnjout aaey suejd pasodoid s, TN o ‘08e s184 [z10Ads SuruuiSog

Jgo1e (OVM)
syuswaImbal [esodsip Ynm 2oue[dwon MoUs 03 Pasn 3¢ [[Im 1By JUsW

-18a1) SUIM0|[0] (SIUBMIUIEIUOD ISYI0 PUB) SITUBINSULRL] JO UOHEIUIILOD Sy}
ST "8/10U T ST AQDI 18 JO pasodsip 2 0 2)sem pa1eai) oY) JO UOLIRLUIIU0D
JIUBINSURI} PAIRUIIS Y] “2IoutIayung “8/10u 01 Jo (DVA) UOLISILD 25UR)
-doooe asem (5. 3QDI) s ANTE] [esodsig VIOUAD TAANI 943 M0[aq [|om
SI 3/1DU L7 JO UOTIBIUIDUOD dTFRIOAE S, "Pasn 3q [[Im JBYI 3UO 31 SI SYUE)
1] 10] S3UAMIIISLIOD 91SeM SNOPIEZRY 311 JO UOTIEIIUIOUOD JTRIIAR Y} “YuE) 01
jUe) WOg ATeA SIUSNINISUCD SNOpIezey dH19ds JO SUOIRUadUOd 2) YSnoyie
‘SNY T, JUSUEa) I0] PAUIQLUOD 3G [[IM PUB ‘UIESI)S 9)Sea dUO Se pafeusw agq
T[1A SUR] - A INOJ Y UT 2SBM 1) [[B ‘PaqLIISIP AIOISHY 95N oY) 0} anp SIUBU
~IUIBIUOD [ROPIAIPUL JO SUOIIRIIUSIUOD UT SALIRA ING ‘Sa55a301d awres a1y woy
P3Y[1SaT SUR} INOJ 3T} UI 31SBM 1) aSNBIaq JEY) paalde aAry SAIOUSY ol

‘(Anoedes s|qeqieas 1sour oY) pey YDIYM UO

Surpuadap) ¢€-A 10 ‘Z-A ‘I-A UL 01 UOTINQLISIP 210Jaq [BAOWAI SPIOS 10)
6-A Mue ySnomy) 151y paynol sem K[[esrd4l sisem asneoaq s)jnsal Aljigeiiea
SIyL “(A[eAndadsal SA0U £0° pue 70y “0'[ 1) omo] 319m ¢-A PUB ‘T-A “I-A
:(Panu1juod) g-p A JUSWWO)) 0] Isuodsay

(o5 28vd wo.f panurjuc)))

6 Jo g :ebey
FAA JBQUINN JUBWINOOQ
AODOI "8 pIAB(Q J8JUBSLULLIOYD

A-40



« ‘pannbai st

212 21ns0[2-1s0d 19Y10 10 ‘@ouBULUIRW ‘SULIONUO ‘S]OXUOI [BUOIMINSUI S8
Buof se ‘para1dwiod aue sasloid pue swerSord 108 UTBUIST [[TM YoIYMm ‘WL
-0 digspremals uus [ -3uo e Sunuawsdur Apuaing st TN oYL usis
-9p JeaA-0Q0‘1 ' S1 ded JDI oYL ssauaandaioad sir anunuod 01 sieak o[
Jo winwiurw e Joj 29ejd ul 9q [1im JOI 2T I8 S[ONUOD [BUOININSU] “JUIWHUOI
-TAUD 3} puR ‘SIUSPISAI 2N ‘SIONI0OM MY PUB JU2LIND ©) sAemed aoej
-Ins e1A ainsodxa pue ajsem Jo toljeISiw presumop [erusiod yioq siquyur
eyl udisep pamawsua ue Suipiaoid £q BLOILD YIDYAD) 95971 s10sW (4D
Auqroe] [esodsiq v IDYAD TAANI 4L “An[roey [esodsip pasoidde ue

01 1S SYUR] - A d1) WOIJ 3jSEM SHUB] - A JO [RAOWAI 3Y) axtnbar  S5oUaA1I03]
-J4 W] -Suo0T,, 10] PUR SSAUIALDNO0IG [[RIFA(),, J0] BUSILID Y [DUID oYL

‘uoneuaWNIOp Jaysueny Apadoid ur suondrnsal

Aue pue uonRUIUIRIUCS Jo 3ouasaid ayj sjeatpur GO 1oy saunbal (Yo |
uohag 0796 IS TH) VIO ‘Papaau ale S[0NU0S puk $aTHANDE TIANI
saZeurwl 155U0] OU O UAYAY UOLRUTWEINOD SUIA[OAUI 9SEI[ € JO PaljIou
3q 3e1s a1 Jey saxnbox (Y)OZ [ UondRS 0796 DS ) VIOUID Pue [on
-u03 JOI Jo pottad syy Burinp s321s 1SI7T SABLIOLL] [EUOHEN AUE JO 9583] 9]
U0 Y WO 20UaLnouod sannbal (091-£0] MeT [qnd) 661 JO 10V Uon
-RZLIOWINY 3SUJ(] [RUCHEN 9] JO JUSWPUIWY [[2Y YT, "JdDI 3t 1 pue |
DV M 1€ 2nunuod [[im suonesrjdde retpsnpur jeys A9y s 1 ‘urepasun A1ydy
SI 51204 (0| Jo)JE 9sn pue] YInoy ] "SUOTIILNSAI 3sn PUB| JO WLIOJ 31 eI [[IM
$|0NU0D puw SANIANE "TIAN] d5eurur 198uo] ou Aew gOJ ‘si8ak 001 1YY
{(panunNuod) g-pAA JUIWW0)) 01 Isuodsay

"3[qeMOj[e S1 3sh pue] PIILASAIUN JLTI SSPN[IUOD MIIAAL IBIA-C B SSI[UN
SIBOA (OO[ IXAU 31 15B3] 1B J2A0 ({(ID] PUE 2US SYUR] -A 3y Surpn[oui) suor
-3LISaI Ssn-puer o1 193lqns salls 10} S|OAUOD [RUCTIMNISUL apiaoad [[Im JOA

“TAGNI Y JJO SSNIENUILIOD [SnoIy) peuiodsuel) 31om [BLISIELU d) JI PAISpIS
-U0J 3q 0} 2ARY P[NOM JeYI SJO10RJ SLI 3L 0] pJedal ynm JDI y1 e [esod
-SIp S9SN Jey) auo U 3AN23j0.d aJow aq Jou pinom TN 343 Yo [esodsip
SSPN[OUL JeY) SANBWIA)[R UY JUSWUOIALS 3U] PUR {I[BIY UBLUNY JO UOIIO3]
~0ad 2unsus 0} pausisap (DY M) BLISILD 20UR)dador 93SEM 190U [[1M [BLISIEW
Yl “TAHANI 241 JJo AH[I58] B 011Ua8 10 JDI 24 38 Jo pasodsip s1e sjenprsal
91SeM PIZI[IGOWWI 1Y) I2YIdYM JO sSapiedoy [esodsIp 21sem 2AIOROIPES
BUIIA0S SI5pIQ) O JO SIUSWAINDAT JANULISGNS AY] 190W 0} pauSIsap
os[e st 3401 21 "(AOY) UoIsIdA( JO pI0dy £ DV Y1 Jopun sauady oy
Kq pasordde sem pue (W) PV AI9A093) pUR UOHBAIISUO)) 32IN0SIY Y}
Japun pspruusd [[IFpuel B JO S)UsWaanbal JAIURISqS 5Y) 193W 0} paudisap
193q SeY DI 2Y, "SIUBHIWEIUOD JO AN[IGOW SUTIqIYUI pue 21sem dUY) 0}
53008 pajjonuooun Swonpal Aq uon29j04d uLR)-3uo] Jo [0S [[e19A0 §, VD
-¥AD wauw sdjdy JADI AY! S Yans [[IJPue] PaIojILOLL PUE ‘PAIdA0) ‘paul]

‘uonjor dnuesja ayj jo sieod

a1 Sunajdwod ‘s101daoai [es130[009 pue uewiny 0) ainsodxs [enuajod woxg
UOTBUILIRILOD SUIUIBWAL SEY) SIB[OST [[IM J(ID] 1) 18 S[eNpIsal PazI[Iqes oy}
Jo Jesodsip juanbasqng JUAWUOHAUS 3 pue yijeay wewrny o3 Ysu fay) Sui
-10M0] AQaIaY) ‘SOPIONUOIPEI PUE S[EISU JO AN[IGOW 313 930pal [[Im Junnosd
‘pBaISU] "SIy} Op Ue3 Jey) SII30[0UYDS] I[qR]IBAR A][RIOISWIWOY OU 91 19T}
{(panunued) g-pAp Jusmmo)) 03 suodsay

(o5 a8od wo.y panunuoy))

6 Jo / efed
P JJequUNp JuawWwnooQ
A0DON g piae(] JSjuSWIWIOD

A-41



& "99€[d UT UTRWAI SJUBUIWIERILOD

QWS PINOYS ‘ApaLual SYUB] -A 21 AQ PIAYOR S[2A3[ dnuma]d JO $SOUdAT)
-09]J2 WI9)-3U0] Y} 3INSUD 0} ‘SIUI003] IO ST UOISSIUL § N V[ Jeym Iapeul ou
‘sarpunizoddo Surnunuos spraoad [[iam ssaoo1d M3IAI SIL NV ] 1V "SS3908
PAIOLISAIUN JO] MO][® JOU OP 1Y) S[AAI] 1€ SUIRILAI UONEBUTUIRIUO) [2NPISal
315UM SIB3A SAI] AIDAD DIUO JSBA] JE SUOIOR [RIPOLUAI JO SSOUSALIIZLYO o)
sajen[vAaal Jey] ssa%01d matAaal e sapnjoul os[e wes3old sy, ‘syuapIsal ainy
-1j pUB SISYIoM SININ] PUE JUILIND O} $aUS 31sem snoplezey Aq pasod sieany)
[EIUAWIUOIIAUS PUR (I[23Y S1RUIWI[9 0] paxnbai st dnuea(o sIy ], "SyURL-A 21
BuIpn|3UL JUSUILONAUR 9} JO YI[eay urwny 0} s e asod jey) TINI oY) 18
$9)IS 31sEM 2A1)ORUI [jB dn uBsd 0} JUSUNIIUIOD s} SwiSueyd 10U ST O YL

‘pareidwiod st dnuespo

Je1[] 2INSUS 0] PUE JUSWOTRURT JUIDIJJS 2IOW JOJ PAIPI[OSUOD U IARY
SINIAIOR UOKHRIpaWal pajoafoxd pue JuroFuo Auewr “JggN] o 12 dnueayd
PUE UON2NPAI YSLI Palela|adde dnsind 03 wawaaise Louafy Zooz oY) 1ap
-Un 998} U] "UOIIBEPAWAI 10 PA[NPaYIS S3NIS 19YJ0 10 sUR] -A a1 Jo dnuea|d
A®]ap 10 IOpUIL] 10U []IM 9FUBYD UOISSIUL 3T} “TIASMOF] "NV L 1© Sa1Ande
:(panunuod) [1-pAA HudWWIO)) 03 asuodsay

(¢£ a3pd wosf panutjuc))

& "9z o1do] 03 asuodsal ay} ul pa[ieIap
se ‘JDI 21 e Jo pasodsIp 5q 03 dlsem SUB] - A 10J parnbaljou st gq Uy

“1a1nbe 2 jo uonpatoad A[jeroadss

‘A[15] [RSOASIP VIOYIYD SIY) JO SSAUSATIONJA ULI3-SUO| 2INSUT O} S[[9M
BULIO)IUOUI 10jeMPUNOI3 pue ‘UId)SAS SULIO)UOW UOTIISJap-Yes| B “WalsAs
UONI3[[0D 3JRDL3] © ‘[[JPUR| S WOJJ SIISBM JO UOHRISII PIeMUMOP JIIYUl
01 315eM Y1 IBaUAq WRISAS 1aul] xojdwoo e sajerodioour uSisap s, (D] SYL

"OVAM S QDI 2Ul M013q [[9m 218 1BY) SOpLonuoIp

-BI JTURINSUERI] JO SUOTIEIIUAIUOD UIRIUOD [[Im A TSI ‘[esodsIp 10] JOD1
311 01 Juds aq [[im pue dnuea(o syuz]-A a1 Sulnp payessusd aq [ (MTT)
91SBA SAIIOBOIPRI [9AR[-m0 “dnues|a syjue]-A ayi Julmp pajesusd aq

{I1M 9)sem dlueInsuen oN “AI[I0B] aY) 2 JO pasodsip aq ued 31Sem JIUBINSUBRE]
ou ‘J(IDT 31 10) (DY M) BLISILIO 25ueIdadde 3)SBm SU) UM 20UBPIOIIE U]

"sseo0ud JuswaAjoaul ojqnd IO PIRIoOsse 3y yim Suole

‘aAOy Pue SAMA €1-¢£ (NO) Nun 2[qerado sy ut ‘arqeanoed Jus)xa oy 0}
:(panunuod) g-pA JUIWWOY) 03 Isuodsay

‘sanfeA YJAN $9$sa1ppe gO(J asneasq ‘pasmbai [ueuipio si ssasoid vdIN
10 Wswnaop YJaN Jeedss ou ‘st ey v 1Y) Jopun udye) aq 03 suonoe
Jo maraal o 10y ssaoold W 1OYAD aup uo satat 4Od (Zo0T ‘11 Alng) suon
-ov dnues|d VIYAD 01 VdAN Jo uonearjdde uo Asrjod s, 90T 1opup 'san
-IeA VAN passalppe yorym ‘dnuesfd salsusyaidwios ¢ (Oym) dnoin eary
215 A\ Y1 Japun pauSisap pue pajoa]as sem JAD YL A 2y} 1k padois
3q UBd $31SBM 210J3q PaInbal jou S1 juenIale)s Joedull [BlUSWUOIAUL UY

"$3E1039182 9d£1-215EM UO UOIRULIOTUT [RUOTHPPE 105 ‘@A0qe ‘0 oido] 99
Juatuanbal sy ut T Spnyoul Jou sa0p 31 “(JULUOI dueINsURl 310U 901
uey) 10183 Yiim Ajsem “9°7) oyepl WOL 91sem (3] PAI0IS [J8 JO [BAOWAL o}
$2JInbal JUSWARITY JUSWI[IRS $661 YL “S[erarew jonpoid-4q 1o ‘[an] Ieao
-nu 3uads ‘aisem (L) S1uensues ‘(M TH) 91Sem [9A3]-yS1y 0] SUONIULSP
13 19911 10U S0P e} d1SeMm ST T ‘UOTITUIJOP Ag JUSWIIT Y JUSWI[AS
$661 241 01 193[Qns UONBIPIWAL SYUB] - A 2} SINBUI ST} TR 1921100 10U SI

1 “19A9MOH “sapi[onuoiper Fupiwe-eydie surejuos asem ayi el pue (M)
J)SEM [9AD[-MO] SE POIJISSE]D JFE SJUIUOD SHUB] -A Y JeY) J0LI00 SI 1]

"UOHEUSISAP disem (VLI 3/10U 001 4 pue JQOI 2y 103 un 310U

01 341 M0[3q [[am ‘T/rpu 7 A2reunrxordde Jo uonjenuasued JlueInsues) g aAey
1M 1sBM SYUR ] - A P31BaR) 3 ‘(AaDI) Aupoed [esodsiq v IOYAD TIANI
a1 e [esodsip ©0) Jo11d Jey) Pajew)ss SI J| 'UOIIULIAP dISEM (Y.L SY1 199 01
y3nous yBiy jou are (310U L7 JO s8elaAe pajySiom paurquiod e yum) pinbij
pue 93pn|s pUTqWIOd Y] JO SUCIIBIIUSITOD Y} ‘SIUIUOD SHURT-A S} Ul JUIS
-a1d ale SJUSWSS STURINSURT) [BI9ASS JO SUOTIEAUIIUCI MO[ LSnoy|y "(Juaw
-9218y JUSWIAILS G661 A1 UT PO SB) S18ak ()7 UBK) Ja18aI3 SoAl[-j[ey pue
dsem Jo weas Jad sadojost ojueinsuer Suipnwa-eydje yo (Sja1enbaaq 0oL )
SALINJ0OURU ()()] UBRY] 2I0W SUIBIUOD 3)SBM ()Y ], ‘102180 31SEM

e sy ‘sasodind juswsFeuew pue L10)e]nSar 10] paySIqeISe ‘a)sem Jo A1033180
paulap A[je3a] & ST 2pspm JTuBINSURL] ‘({6 Joquuiny drwioge ‘wnruonyd se
Uons) 76 UeL) I9)BaJS SIaquunu slwoye Juraey ‘ojqel opouad oy w  wnrueim
PUOA3Q,, SIUAWS[D [BITWSYS dATOEOIpE] Jo dnoid e ate sjuamays olueINSURL]

"31seM Y] 10U NG “SHUBT - A 3Y) Ul SJUSW[Q DIUBINSURL

3le 2I3Y ], 91SBM JAIIROIPRI [IAJ[-MO] pue ([SOOAS] SIUBUIWEU0D diuedio
{(panunuod) ¢-pAp JuswInE0)) 03 Asuodsay

(z¢ 28pd wof panuiuo?))

6 10 g :8bey
M daguiny JuswinooQg
LODOW g plABQ d9jUSWILIOD

A-42



o -98uBRYd uOISSIW S, TIIN] oY) WOy asLe

Aeul 1eU) sjuawannbal ydAN Aue 0} paje[aIun SI pue ‘UonRUIWEINOD UL PSYTS
-a1je; sa11Anoe jsed o) asuodsal Ut uoLwE YY) B S1 SYUe]-A Y1 JO
dnues[s a1 ‘aaoqe ‘g 0ido] o3 ssuodsal sy ul PaqLIOSIp SB ISASMOF] "SUOIOR
mau pasodoud 1olewr uroxg syoedurr eluswuOLIAUS [eliuslod Ssasse 0 sarousde
[e13pay [[e aa1nbai 530p (VAAN) 19V UO0I93301d [EIUSTUUOIIAUT [BUONEN S,

598N

Jowpo spnjaaid ppnom 1ey) uoyeulureiuos Juirowasl Aq sarpunpoddo mau Jo
UONEBIO 3] J0] MO[[e pealsul 1ng “TAN] 2y 1o NV L J& SUOISSIUW jeLusnpul
aIMNJ UWI| JOU Op A3Y) OS PAINIDNLS AL SHNTATIOR UOLIBIPAUIAI SYUB] - A SYL

W1OUAD Jepun dnuea|d 10J pa[npayos suoneao| TIINI 1210

10] 10 ‘dnued[d syue] - A dY) I0J JUBA[SL JOU 2I0JI3) ST SUOISSIU AININJ Yons
01 (VddN) 10V U01103]01] [BIUSWUCIIAUF JeuoneN ay) Jo Ajiqeorjdde Jo uon
-sanb oy, "THANI oY1 01 $5318U07) Aq UIAIS 3q JOU ABUI 10 ABT JBY) SUOISSILI
amny Aue Jo ssa[p1eSa1 SnuIUod JSNUT pue ‘afueyd wOISSIW oy} O} paje|al Jou
2Ie SUOIISE [BIPAUISI 3SaY [, "SINI[IIEY SI [[e I dnues[d v IDYI) @19[dwos 01

(PAnuUnuod) Z1-pAA JuWwo)) 0) Isuodsay

(2 £ 28vd wof panunuoyy)

6 10 6 .2beg
PAA Joquinp Juawnooq
A0 "9 pineQ :ISjUusuILIOs

A-43



o “SIY} SEB [ons “oeqpadg oipqnd

01 asuodsal ur paaordun pue pajeneas A[snonuiuod sle uoyeziuesio
pue s3enZue| ueyd pasodoid ssaocxd Sunjew-uoisap syl ur uonedion
-Ied o1jqnd a1qissod 1sa[ng ay) mo[[e 03 se 0§ “TINT SY3 18 SIIANOR
VIDWAD 2 Y aeijrureg Ajsnojaaid are A3 jou 1o JoyiayMm ‘sIopesl
[[B 01 3[qepue)siopun pue Jea]d 9q 03 sue[d pesodoid oy juem sarousSy
Ay ‘sseoosd v IDUAD 2y Jo Hed sk uayeLSpun AJIATIOR SUONE[L
Arunuiwos A9y e a1k suejd pasodoi asodind 1oy aalas 1a1)aq sued
pasodoad s THFNI 2y djoy 181y JeuLio] pue uopeuLojur jo sad4) ay
uo 21jgnd 2y} wog suonsaFans [[e aeroaidde sarousdy syl :asuodsoy

(6 d1do], ‘€'l uoNAS) £-SM WBWWOD

(cp a3vd uo panutuoe’))

-J1eY Jo3uo[ M SIpI[onuoIpes SZI[IqRIS [[I4 1onpoid payLiA e ySnoy
-[V "S[eAR] pUncisyorq 03 Aeoap 01 (06-1S) 0G-WNIUOLLS PUE (£ £[-S7))
LE[-WNISD 0] SUIT) JUSIDLNS S1 YIIYM ‘SIeak (0Q°] 1Sed| 18 10]
JUSLHUOIIAUS 31} WO1J PaJe[OSI 3q [[Im 9ISeM Y1 Jey) saajuelens I D]
a4 Je Jo pasodsIp aq J[Ia SaISEM SYUR]-A [[E 183 108] o1 ‘Sunnoid

01 SAIIR[SI S3}SBM 353U} JO UOTIRZI[IR)S o)) UT AN[Iqeimp sJour sapiaoid
OB LA S[IGA, “sjutod asat) ynm oa13e sedualy oy | rasuodsay

(s ardo, pue |g sado], ‘g°€] U01IIG) Z-SAN JUBMIWIO)

€2 'ON LINH3d
Q1 'STIV4 OKvdl
Qivd
ADVLSOd 8N
SSVY0 isyid

Z0SL~-ZOOELR AR NOSHIU[

PRCSSOboY GBS FSENPY
LI6E-S1¥T8 Ol ‘SHtd OyBPY

$291 ¥08 Od
wiiboud uoRIOISEY [RURUUOHALT TIIN

T133NI

LB -EEL~LIE

108u03 5 jege; Buyewr

Inod 8ins eyew sseard LpLWNG Ssevasuodsay puB LOPSIDB(] J0 PIOSIH B o AUGD © juem noA § ,

< "£81€-9¢5 (802}

12 suoydaya) £q Jo A0S ot [AUIES e [rewr-a £q paioeIuod 3q ued
‘YHON B3Iy 153 I0] aAnipjuasaldar suope(ay Anunuio)) TIINI o)
‘lreqdure’) ydssor "op6E-17£8 OYePI ‘sifed OUEPY ‘SZ91 X0 ‘0'd 18
[rewt £q Jo ‘089Z-80L-008-1 18 22g-[01 suoydapal Aq pajowiuod aq ued
J01JJ0 SUONE[IY ANUNUIWO) TFANT YL seAneIuasasdal yasfoid pue
A2us3y Wwox sInoy 1o ‘STUIallq ‘UOTJBULIOIUL [RUOIHPPE 193 0] SUSZIID
o} uerd pasodouad yoes ui papIAod aIe sISSAIPPE 1OWIAUI PUB ‘S3SSAIP
-pe [rew-3 ‘s1oqunu suoyda]a) ‘sassarppe Sunfiely s§uialiq pue sIinoj
FUIpn[OUI JUSWAA]OAUI dT]qnd IO SINUIAE JSI0 sapiaold TIIN] oy
‘s3unoaw s1gnd pue s3ulrew sy 03 uONIpPpe Uy “TIIN] oY1 18 Surjew
~UOISIISP Ul JUSUISA[OAUT USZIILD 28RIN0JUS Saruady oy :asuodsay]

(9 ardo L ‘T°ET UONIAS) [-SAA JUIWNOY)

~Ol1 HUR SATRIBI) 110N B4 1SOL 18 (81451 PUR S0-45.L) SHIDIUOD SHUEL-A
U IO SNE] O) SUQIDR 1RYm SO0 0} 10K WioH[ FBeY OF Jubm Serusly By

NUIYL NOA JBUM 8N (18]

ZJo | :ebed
GAA aquIinp Juawnooq
HOMIA HOCO0Y J2IUDWILIOY)

A-44



& dnuead syue]-A 3y} I0J s9A1I3[qO UONIL [RIp

-3WaI 2] 125U [[14 APIUIAI P2ID3]aS 213 18] AJLISA 0} ABMISPUN J18 SALPNIS
AlIqeieal) a[eds-qe[ 18] UOSBAI SIY) 10] St I] "pajean Suraq ale jeys syueu
-luRIuod Ay Jo A1rxa|diwod ay) SuipreSal 210U s, ISIULUIWOD a7} Yim 2218
Sarduady o ‘Afjeur.f -Surssasoad niis xa yum ajqissod sayoieq [[ews syl

ur uey) 19y)el ‘saunuenb sumjoA yue) Je SUOIIORAT UOIEPIXO [BIIWUIYD Aeme
-UTU JOAO SUIQOUOD 3U) PUE ‘TUIS Ul S3ISBM jU') 31 SUNBaY I9A0 SWdU0D A1
-jigeudwafdwr apnpour sucseal 1ayl() ‘suonesado nys ul spun KjUgul pue
ISUSOS YUB} JIAO SUISIUOD 0] ANP Sem ULIOJ NS Ul UR ISA0 UOLIINPALUOT
-EPIXO [BIIWUAYD JO WLIOJ MJIS X2 Uk Su1)03]as Joj uosear Lrewiid B 1By UOILSS
-SE SIY UI 1021100 OSJE S1 ISJUSUIIOD Y |, ‘dANRIIN|R palajald 3y} 03 dAlR]al
UOTROLITA JO SUIYUEL [[RIDAO0 1) UT ISBOIIUT [EWHULLN & A[UO U1 SI[NSal J(ID]
paul] aY1 WO aJeIST 0) SHUBINSUEY 2y} Jof [enusiod panun oyl noss uey
1a119q (SIUBUTUIRIUOS JTULINSULL 9Y) SE YONS) SSAL|-J[ey J9SUO yiim SapI[d
-NUOIPEI $AZIfIqRIS 1onpold psyLIIA B ySnoyp[y "s|9A9] punoidyoeq o) Keoap
01 (06-1S PUue ££[-5D 10J SWI} JUSIOLYNS ST YOTYM ‘SIBIK Q0Q°] I1SBI[ I8 JOJ JusuW
-UOJIAUS 2y} WOy ) Sune[ost ‘(4(ID1) AN[19ed [esodsia vIDYAD TIANI 343
1e JO pasodsip 2q [JIm S2ISeMm SYUBL-A 93 JO || 10 JSour ‘Apauual sIy) Japup)

'SaISeM SUBL-A

911 JO UOLIBIPIUAI YILM PIJBIDOSSE SJUSWIAIINDAT o) 129U [Jim ‘UOLIBZI[IARIS
£q pamo][oJ ‘yoreldde uonepixo [es1wayd ® JeY AJLI19A 0) Aemiopun A[juar
-IND 2B SAIPNIS AN[IGRILII) A[BIS-QE] JBL) UOSLAI S1) 10] ST )] pajean Suraq
4B 1Y) SJUBUIWIRIUOD Y JO Ajxapdmos oy SurpieSaz 9013k osje seoualy
sy, ‘Sunnoid y3noy uonezI[Iqels sj Ylim UOHRINPaL/UOTEPIXO0 [BORUSYD NIlS
X3 0] 9ALR[AI ‘UCHBIYLNIA JO ULURI [[BI2AO 3U) 0} 95BIOUT [RUMUIW B A[UO
st A1{19%) D] paleauldus ayl wiog sotuensuel) aui Jo [enusjod uoneiSiw
pajwi} ay3 ‘mmots uey) Joneq (SJUBULLIEIUOD JIURINSURI) dU) SB YONS) SIAI]
:(panunuod) 7-gAA Juawmo)) o3 asuodsay

(pr 88vd wouf panunuo’)

Z jo z abed
GAA Jaquunp juswinood
HOMIAA HDQOY :1alUBWILLIOYD

A-45



(6¢ a3vd uo panuyuo?))

UoI193101d [BIUSWUOIAUL S [] 3] ‘I[NSAL B S '9IIAIP POSO[OUS UL Ui Uop
-SNQUIOD JUIR[J PI[[OAUSD BIA JUaUNEa) Arewulid SA[OAUT 10U S9OD 1| ISRED
-9( HORISUIDUI JOU ST UOIJBIYLIIA "UOHISIIQUOD SWIB[] Pa[[0J1u0d SuIsn
$9ISEM SNODIBZEY JBaJ] AJ[EULIIY) 1BY) SIDIAID PISO[IUS SB UCIIBISUIIUL
sauyap (O Wedqns ‘S1$°€9T UAD) SUONEINSY [BI3P3] JO 3p0) 'S

9y 1, ‘saBeiueApe S)1 JO 3snBIaq SHUBL-A 241 Jo dnueapd 1oj ASojouyosn
[enua1od g s UONRIJLIIA PAEN[BAS SADUSZY 2] ‘JUSWUCIIAUD 3Y) pue
yiesy uewmny 0 st [eizudjod Iy} Ul A[qRISPISUOD ISP UOHBIJLIIA
pue uoneIsuIdUl ‘aousnbasuos e sy ‘uoneIado Jo SUBSUE SII UI JUSISLIIP
3)Inb s1 31 ‘uoneIdUIdW 10 AX0d B 30U UOHEIILINA ST A[UO JoN :asuodsay

(zs ddo L, ‘g€ UONIIG) p-9AN JudWWIO)

(9# 28nd wo panunyuoy))

1do 01 ‘A1esso00u se “Su11s9] Pa|IEIop QIO "SYUB]-A 2} SB [INS ‘paje
-IpPAUIAI 9q 01 31IS A} UI JuIsald S)uUININSU0D JO XIu Jefndned a1 uo pasn
U33q JOU 2ABY A3 J1 USAD ‘S2IT0[0Uy22} 3[qEIA 3q 0] PUE PI0J3I 3sN 3|qE
-I[2I & 9ABY 0] paanbal 2o JUSWPUAWIY (JOY S} 0} SuIpea] UOIeN[BAS
[B21UY22] 2Y) Ul UOIBN[BAD 10} paulelal sa18o[ouyaa) o) jo [[V :asuodsay

(Ly ndo] ‘gL €T UONIAG) £-9A JUAWHIO)

— ¥

e saTio83Je
BS paaloaur
1seM UT @50
s AlTeisusd

_ T JUSLUCD 07 huﬁc'
29 ©1 PSIITISA 2Q
2q 1snuw om

2031 satboiouyoa

‘25vd s1y1 uo spuwI0d

Supupmwias aof 38pd yxau 238\ o0n 1o

M ‘swalsks
1T Auew

aseai=az Jusnbesqns
Uc130a1Io0 a9
o8 UITM "usIisAs b ' sudasuco
SNOTA®S BABY © wol 12801

IPJ S9SN 11 SSNED] UCTIEPIXO [EDIways ‘Ajjeuciitpuco 'jxoddns sw

& "P3IOU ST 20udIjaid oy, :asuodsay

(op adoy, ‘g €1 UONIIS) Z-9A0 JUBWWIO))

(9r 28pd uo panuiuo?))

a1 Aetll £9y) “19A9MOT] ‘SIdI0M 0] YsTI [enaualod 1omo[ 31 JO asnenaq
SSIUIALIIRYS WISI-LIOTS JO UOHD]LID Y} U0 JY31Y payuel oq Ajjeleusd
[Tiw swasAs aumeradwa) mof ‘Tenba Sutaq 9s[2 [[B YN A "ASojouyoa
& Sunos[as usym UOLIEISPISUOD JO Bate Juepodwr ue otk sainjeiodus)
Suneiodo 1ey) soaiSe THANT SYI. "paiou sI soudlajaxd sy, asuodsay

(¥ ardo L, ‘c"L°€T UOPIIS) [-9A) JUIWWIO))

BUIOAITE PUE DUISSED- 1J0 JO JUNOWE 15Es] U3 LI1A ss1borouyos)]
SE TToM SE '921S5ts 1®adl ©1 SoIbolouynal TYWIEHL-NON sasisixd

2914 IeslonN sucisaciisi dee) ‘8ases JUTLA 3O JUSWILSI] DUTUILOUC)H

‘utrebe
ButAzl -obe sysem =[dnoo B sl 01 3OBg pasunoq 106 sbesssw 8TUL (80D

SILOWILLICO Juek Polqng

‘o) xe4 Wid 9€:50 €002/ /90
Woo BUILLIOAMEM pUI 200 <Woo BuoAm@hpur>
Aol leu@iidwes ‘o) Jisatned wol,

G 10 | :abey

M LJaquunp juawnsoq
2214 JeajonN 2uoIsSMO||a A daay| JsjusWwWod

A-46



(6# 28pd uo panurne)))

-uady oy, “sse001d Y1) 1 Jo Wed se uayeUapun ANATIOE SUONBaI
Anunuwiod A9y e ate suejd posodosd -osodind 11y} aales Japaq suerd
pasodoud s TAANI 2y djay Jey) jewo) pue uoneuLojur Jo sad<) ayp

uo o1qnd a3 woyy suonsagsns [[e aeroaxdde sarvusdy oy :asuodsay

(6 ado, ‘¢°¢T U0NIIS) L-9AA JUIWIWO))

(¢ a8vd ue panurjuo’))
Ayuadp1 A3y1 pue “Jowr aq Isnw ey (SYVHUV) siuawaanbar seudordde 1o
JuBAS[aI pue 3[qeaijdde [je jussald ue|d pasodoid pue ([YF L £00Z] mota
oY uonen[eAg AS0[0UYS L €007 2U) ‘osed siy} ur) Apms Kpiqisesy oy,

*s300lo1d dnues|s Jo smels WaIIND Y} INOqL UOLBULIOJUL

sopiaotd (TUSUIUONATS; A0S JoUr MMM 7-dT3Y 18) 9910 SUONER|3y AU
-nwwio)) TIANI Y1 Jo a8ed qam oy ("9 o1do], 01 asuodsal atp ur pajou
$B) J[qR[IRAR OS[E AIB SISBq FUI0TUO UB UO JUSWILOD PUER UOJRULIOJUI J0]
sonunuoddo Juswpuswy (JOY SIY) JO € UONDIAS Ul PAqLIISAP ST ssa00.d
SIYL "YorqpPa9J AL4eo SunIol[os A[9A1)o pUE ‘palisep se sFuLjaLiq [BaIuLda)
Buipiaoad ‘sjfes suoyd Sunjew Aq syyue[-A 2y 2o Suruuerd jo sa3ers
Aptea a1 Funmp sdnos3 Ayrununuos pue sfenpiarput Supoejuod uedaq
201JJO suonepay Aunurio)) s J3INI oyl ‘werdoid duuesd s, TIINI Jo
1294 911 12A0 A[SnONUNTOD papuedxd Uodq SABY PUR ISIXS JUSWOA[OAU]
pue uohewuojut srqnd AL1es sof sapunpoddo Jo Keuea v :asuodsay

(8y ardo, ‘e°L"€1 uondag pue ‘L dido L, ‘T'CT UOHIIS) 9-9M U WWIO)

I 1
_.p:meeou o3 Asjtuniaoddo 9yl 10J HOQ XUBUL BM _.xmﬁu.aoﬁ pue saridejyjas
8q ©1 pPerilisa 8q ues Abolcuysel syl pur ssac01d sU3 UT ATI€e DOATOAUT
5q 1STUW B ‘OS5 Op O I9PIV ULl 'I9A9MOY JUIWITIII 91SBM UL osh
103 sethborouyoal aioddns ATing 03 SXI11 pluos J4NAY ‘Buryeeds A[ieasuss )

sexsudsowle sy3 ©JUT sadUBRISANS OIXO3 IO

#seaTead Jusnbesgns pur S8aIni{ie 19371131 INOJe pIUISOUOD @l M ‘Swalisis
UOTI08TTOD IFYUIC PUE ‘SIaSUsSpUos ' (Y4EH DU Uoqien) SI837T1] Auew

os 4aTty "welsks Buisseb-3j0 pejeorTduos sYl INOQE ‘ISASMOY ’SUISSUOD
SNOTISS daBy op oy sseocoxd quswieeal oyl Ul seanieredwsl J9MOT

A¥] S9SN 11 95MEDST UCTIIERIXO Te2luays ‘Afjeuctiiptos ‘jaoddns am
I L 1 I J

uDT o = - T1B2TITIQTA

u

(s¢ 28vd uo panunuo?y)

1871 AJUIsA pue (suonesgroads pue sue|d jo 19s pa[Ielep B Ul paj[nsal jey)
sainpadoid pue sisATeue [eo1uyoe) Ay3) UFIsap Surladuidus aY) SUTLLISIAP
AT9AT129][02 $219u3Y 213 38U} ‘aseyd uSisap [eipawal o) SuLinp (qOY)
UOISII9P JO PI02al B JO SUIUSES 3y Jaye S} ‘2I0ULISYLIN,] *dqel[al

A1yS1y aq 01 umoys usaq saey pue suonesridde [pLUSHPUT SNOISUINY UL
Pasn AJUOLIWOD 4B WAISAS SEF-JJ0 UONIEPIXO [BIWaYd 3 Jo suauodwod
AU L, 'PAIBN[BAD SIANBLLIDIR JUSWIRAI] [BULIDY) 19110 3y} uey) Xa]dwos

$89] A[qRISPISUOD ‘Wa)SAS s8F-1J0 piepue)s pue ajduns A[2Ane[al e S 59
-001d UonEpPIXO [ETWAYD 217 10] pauue(d wa)sAs seS-jjo oy :asuodsay

(95 21do L. ‘Z°01°CI UOING) S-9A JUdWWO))

botouysel
saelwoid

‘23nd siy wo sjuawmiod

ooxd v Sunumuas sof 28pd snotasd aag

GutAal -obe syees a1dnos ® sw O3 yorq pasuncd job sBessew sIyl eop

SJUBLLIWLIG Juep palgns

oS CH] Wd 9€°50 £002/+2/90
woo Buwods@Aput 0o <02 BuluoAmBApur>
o jpui@iiduies oy Wll931nEd WO,

G Jo z :abeg

OM I3qUUNN JUSWN20Qg
9914 JesjonN auo)smo|iaA doay) ejuaiwo)

A-47



& “SUOTIEZNSAAUT

SULIND PAISA0ISIP UOBULIOJUL 0} puodsal 03 AJI[Iqe 2y} puE “GOIJe [RIPAWAL
JIo] AJ[Iqixayy ‘Apawal  Jo uor)o9[as A[awr) sagemosus yoroldde ue yong
'pardadxa AffewiFLio sem jeym wof saSueyd SIePOUILIOIIT JSNUL SUOIIOR [BIP
-9WA1 o) pue AJUTEHSIUN [[2 SA[0SSI URD UoNBSTISIAUL JO JUNOWe J[qEUOSEaL
ou jey) saziuFooal [eod sy, ‘uopoe jeipawal aziseydws o} s1 uejd uonoe Ay
Sunuswedwr ur saousSe ayp Aq su0le 2anesadoood jo [voF [piuswepuny v

"PRIEPI|BA 3Q UBD JO 19W oIk S3A103[qo A1

-Tenb e1ep JoATUAYM DasIL aJe eIRp SUNSIXY "sIUAWNO0P YV pue ‘ue[d Lousd
-UNUoY) [eUONEN AU “YTOYHAD Ul 2oueping smo[[oJ saA1103lqo Aenb eep
Jo juowdopaasp oy, ‘wesSord dnues|> pue Apnis ANJIQISE3] S} UL SUOISIOAP
Moddns o3 panmbai eep Jo Kjenb oy A310ads Yarym ‘saandalqo Ajenb eiep
AJuspl saouady 2y ‘uoneSnsaAul ferpawal e 1o "Kifenb amsus (vdq)
A2UdBY UOI199101 [RIUSUIUOITAUT ‘S'() PUB OUEP] JO 511§ S} MOY] pUE ‘SUOT)
-B31SAUT I pasn ejep Jo Ajpenb oyl Inoqe suoijsanb pastel dAeY SUSZIN))

"315eM SUR]-A Furjeal) J0] JAIRUI[E S[qRIA B 3

03 saeadde aaneusaje pauagaid o ‘oseyd uSisap oy Surmp pauuerd Sunsay
Teuonippe snid ‘sweans ssem epunns uo suonelado pue siso) snoiasad oy
U0 paseq TYssa00ns 3q |14 $S300Xd 3 JBY) [9AS] SOUIPLUOD ) FSBIIOUI
1ey3 ‘pauued a1 Jo “PoIONPUOT UIIG 2ARY SI559001d UOTIEZI[IGRIS PUB UOTIED
-1X0 [e21WBYD JR[IWIS ‘@IouLiayun g sjudwalinbai A1ojem3al 392w 0] Sa[0UAD
-1JJ3 UONINISAP 2MURSIO JUIIIINS PIIRIISUOWIIP ‘QISBAL SHUB] - A [EIIOR UO
Pa1oNpuod 9591 AZo[outos) ST, (6£L00-86-LXH/ TAANI) $66]1 UL PA1onpuod
Aprys Aarj1geiean e y3nong a[qela aq o3 pajensuowap L[snorsaid usaq sey
SATIBWIRN Y PaiIajald ay] 'osn o) Joud udisap SuntesuiSus sy suiysp L[y pue
AN[iqIsea) s Apatual  ULUOD 03 ‘AI1RSSa00u S Sarnpanosd JayIo pue ‘SMalA
-21 SsauIpeal ‘salpmis Aj[iqeiean ‘siapow Sursn jo uondo sy saey seiouedy
AL JuswpusWY (JOY syl Jo 3urudis ayp Sumojjoj aseyd ugisap [eipatual
o) Surinp paulioytad aq Lewr Apswal p21os|as 2y} Jo souewLIoftad oy sz
{(panunuod) ¢-gAp JUIWWO) 0} Isuadsay

(oF a8vd wof panutiuc )

< "SUONI3[3s ATo[ouLd9) 2InLy

ur 10158 Juepodun ue 3q 01 anUIUOY (1M sasrjesadwal JOYSiy asoy) Liim
PAIRIDOSSE SANSST [01IU0D SEF-LJ0 Y1 SNSIAA saImesddws) 1y3iy 1e paure)
-QO SAIDURIDIYR J12Y3IY J1Y) UIam]aq SHJOSpeL] AT, "SIY) S' [oNs UOHBN[RAS

ue Jo ued JnolyIp sy} sAeme st [enba Su1aq 35[3 (18, JO 1EIABD IRy [, "S31
-1[Iqeded 2A1IONAISIP IaMO] JO ISNBIAQ SWIN[OA PUB “ANjIqotl ‘AI9I1X0) JO UOI}
JNP3AI PUR SSAUIAILDDYJD ULIS)-BUO[ JO BLIDILID 211 UO STUDURI JI9MO] 3AI3D
(pPanunuod) 1-9AA JudWWo)) 03 Isuodsayy

(9 23nd wo.l panuuo))

G Jo ¢ :ebed
OAA Leguuny Juswinoog
8314 Ies|onN auoismo|@ A dosy| Jsjuswwo)

A-48



&SI

se yons “y§aeqpaaj oiqnd o) ssuodsal wr paaosdun pue pajenjeas £[snonur)
-Uu0o are uoneziuedio pue afenue| ueld pasodol] ‘ssaooid Sun{euw-uoIsIdep
sy ur uonedionted atjqnd apqissod 1sa[1ng 211 Mo[[e 03 st 0s “TIINI oYl

18 SANIANDE YIONAD W Yum Jenjiue] A[snotaaid are Aoy) 10U 10 1o1paym
‘sIapeal [[# 01 9[qepuUE]SIapUN pue Ieajo oq o3 sueld pasodoid s juem saro
{(panunjuod) L-gAx Juatwo’) o) suodsay

(z¥ 230d wo.f panutjuo)))

& "UOIIRZI[IqRIS

JUOTIEPIXO [BIIWAYD NS X3 Yl paddoad 01 ucnuaiul Saouady

ay) poddns [[1m Salpnis a[eas-A107BI0qR] 353 Jey) Paldadxo st ] "saisem
SYURL-A 3} JO UOHEBIPIWAI YIIM PAIEIIOSSE Sjuswalinbal oy joawl [[im
‘uolieZI|1qe)s £q pamor]o] ‘yseordde uonaNpal/UONEPIXO [BINLIYI € Jeq AJ1
-13A 0] ABMISPUN AJIUSLIND 3T SAIPIYS AJIJIqEIea) 3[29s-A101I0qe | YSLI-MO[
pue 2A1199]39 SI AF0[0Uy 231 oy yeys ‘uonejuatus|du a[eos-[[1g 210Joq ‘AIeLls
-uotwep diay [11m uSisap SunesuiSua pajrelsp sy pue Sunsay sty ‘aseyd
ugdisop oy Surmp pauueld are AiseM SYURT-A [RNOR puE AEIouns yioq

uo 3unsay 10[1d pue Aiojeioqe] feuonippe os ‘sjuawiAo]dap 1sed pojuny usas
SBI ~— UO[IBZI[IEIS YIIAM UOTIONPRI/UCIIBPIXO [BIIWSYD TS X3 — SYUBL-A
AU} SIBIPAWAI 0] P123[as AZO[OUYID) S| 'SME] [BISP3] PUE 2JB]S Ul SpIep
-uels s[qeorjdde ynm A(duros [[im sanalde pue sassaocoid uoneIpawial [[e
(panunuod) G-gA4 JU2UTWO)) 0) suodsay

(1# 23vd wo.uf panuijuo?)

% "UOLJRIDUIOUI O] AHRWID)E UR

se paijijuapl pue paidesse Aprpqnd usaq sey uonesyLniA ‘(Moddns [earjod
pue s1jqnd Jo Yo' B 01 9np) pauueq A[9AII09]I2 SI ajsem Snoplezey JO uon
-eIauoul 2unjesadwd) Y3y 219ym BIfRLSNY U] 'SIIASP UOHRISUIOUT UI PAId)
-UNOJUS 3q PINOM URY) UOLBIIJINIA WOLY SES-1JO 213 Ul UOTIBUIWIRIUOD SSI]
apnuuTeU JO S1pIO SURIUI ST, (246'66 UBY [9)eaIF) Jatu 31} Ul UOLUS)al
SpijonuoIpel 0w pue saje[noided seS-1Jo ssa[ Je] Ul S NSl ‘waisAs uonjenyy
SeZ-JJO 3[QR][OJU0D 2I0W YONUI S} PUE ‘SUOLIPUOD [BULISY) JUSISLJIP §,U0N
-BOIJLIIA TR} ST UOIRISUISUI pUE UOTEIJLIIA U3IMIAq UOTIIUNSIP JOYIoUY

'sgDd JO JRACUIAI 10 UOTIONISIP

%6666 66 UBYL 1018215 UT JNSA1 0] $3533 UT UMOLS U] OS[2 SBY UOIIROIAIA
*SUBRINY PUB SUIXOIP SB [2NS sa12ads pue uoisnquiod sjajduroous jo spnpoid
01 2A1R[a1 Sjw] A1012[N33J JUSZULIS 199W O PajRlSUOUILP U32q sey Lol
-BOLIIA ‘SOIMRZI0 PAjRULIoyd JO Jusuean 33 Fulajoaur suonesado Joud uj

"uaSAx0 SI2JUNOIUS J1 SB ‘POOY Y] Ul SUEBI

-1y pUB SUIXOIP W0) 01 UOdBaI € J0J [enpudlod Jeunur st aJay) 1ey) ySnous
]002 surewIal poOY SES-JJ0 I ‘UOTIEILIIA IS X0 PUB MIIS UI Y30q Ul Uaping
-19A0 J0 20udsa1d 2] JO ISNEIq ‘BJOBLIDYMN,] "UONBISUIOUL Ul UOEUTIOD JI8
e ‘SUBINJ JO SUIXOIP JO UOLEULIOJ 31} JOAB] 10U OP SUOTIIPUOd Suranpal ay ],
"PUNOIZSA0QE PaIBIO] [95SaA pauBisap A[[eroads e Ul 1no patLe) SI uoledly
-LIJIA DJIS X2 190BLINSANS 3() Ul JNO PALLIED ST UOTBILLTA NS Uf JUSWUOIIAUS
Suronpal e 15pun Jno palired sl UOHRIIINIA ‘SIOIRISUIOUT SYI[UN JEY) ST JUIW
-UOTAUS 3 pue YI[eay uewny jo uordaoad Jo] sousisyyp Juepoduwr auQ

‘SIojelIuIdul SB
suolie[n3aI aures 1) 01 392[gns 10u ‘sassanold Juswiran [PULISYL UORRISUIUL
-uou se (nJIs Xa pue MIs ul §joq) S3IF0[0UYI2) UOHBIYLOIA SISPISUOD Aouady

:(panunuol) -9 A Juawuie)) oy asuodsay
(op a8vd wof panunuo))

G jo ¢ :obed
OM H1BQUINN JUBWIND0(]
8314 JE9|SNN SUCISMO|[D A da39}y [IojuslIWLIos

A-49



< 's199(o1d dnuea]d Jo sniejs JusLing

a1 uo uoneuLIojUl sapraoid (FUSWIUONAUGAGS [oUl MW7 1] 1) 92130
suonelay Alunuwiro) TINI oY Jo a5ed gom sy “siseq Suiofuo ue uo sqe
-[IeA®R oJe $5390.d UOIIBIPIWSI SYUR] - A Ul INOQR JUSUIUIOD PUR UOT)RULIOJUL
reuontppe 1oy santunuoddo ‘aaoqe ¢z o1do] 01 asuodsal ay) ur paqLIISIp SY

"}SH-MO| PUE 2A11931° U10q SI Aojouyoa) 2y Jeyl ‘wonejuawald

-l 9[e2s-|Ny 240jaq ‘erensuowap diay jjim uSisep SuusomSua pafIeIap Y
pue Suns sty ], -oseyd uSisop oy Sulnp pauue[d s1e 3I1SEM SYUR]-A [ENIOR
pue 21e3oLms Yjoq uo Sunsay jofid pue A10jeioqe] [euonippe os ‘sjuawio]d
-op 1sed pajiw] udas SeY — UONBZITIQRIS HJLM UONIONPAL/UOIEPIXO [ WY
NS X8 — SYUB ] -A 2] HIBIPIUIAI 0] PI23[as AF0[OUYD3} Y “JUSWPUILIY
Oy s UT PalJuapl SMe] [2I9P3] pue 21e)s Ul spIepue)s a[qesijdde yim
Kdutos [[1m sanrAnoe uonjerpatual [Je eyl AJUaA pue (pejersusd sajsem 1of
suondo [esodsip pue ‘sajeunss 1500 ‘a[npayos Suipnjour) uSisep SuLseurdus
3] SUMLISIAP S10UF Yy a1 18y aseyd uSisap [e1powal Suimol[of dy1 ut A[uo
S1 1 ‘peAdlyoe 2q 03 S[oAad] dnuea[d a1} pue pasn aq 01 £Fojouy29) dnues[s

ay3 SayYSIqEISS (JOY ® 3[Iym ‘say ], ‘ssa001d pajre1sp e uey) 1ayies ‘sjuswanb
-a1 dnueajd SutAJsnes 10J ASayens [e1auad e jussald o3 QO & sannbax K[uo
20uepInE YDA 1509 [[BISA0 3 0] A[qEIapIsSuo) ppe pue dnues[s a1 Jo
He)S a1 Ae[ap A[[BIIUBISANS PJhom Ud1ym ‘sudisap Jeipaural [enuajod sidnrnu
Sunsay u1 paATOALT 2WIT) pUE 1509 A JO asnesag aseyd uSisop [eIpauras a1
im (QOY) UOTSIIEP JO piosal e uTIs Saroussy Ui J9jje Senunuos pue ‘(uod
-5y uonjen[eAg ASo[ouyda] £00g U3 U PAUSLINOOP uoien[eas ASo[ouyoa
o “ssed sty w) aseyd Apmys AJijiqiseay oy yum uaptm st uefd pasodoud

B 210j2q [[om suifeq siy ], “sseosoud uonoalas pue juawido[aasp Ayp3us| B Jo
wed aIe Apatual pa)os[as ay} JO A13Jes pue SSSUSATIOALJS 3 AJLI2A 0} painb
-2J 9q ABW TR} 5159 JOYI0 pue ‘SaIpnis AJ[Iqereat) ‘uotiepijea [enydadsuoyy

JUAWPUIWY (JOY SIYI JO € UONIIS Ul pagrasap s1 ssaooad

SIY [, jorqpa3) A[1ea FUIIOI[0S A[2AI10R pUR ‘PAIISSP se SFulaLIq [Bo1Uys3) Sul
-piaoad ‘suoyd £q sdnoi3 Ayrunwiwod pue sfenpiarpur Sunoejuod uedaq a1y
-1O suone[ay AUNuio)) s TAANI Yt ‘Apawal SYUB - A 31} 0} JUSUIPUSUTE
siy) 1oy santunuoddo JusuraajoAul pue uorjeutiojur o1jqnd soueape Jo pied sy

NSL-MO]

PUR 3A1193]J3 st A30[0UY39) Ay} jey) drensuowap diay [[1a udisap Surisau
-13u2 pa[re)ap ay) pue Sumsa) siy ] -oseyd uSisop oy Sunmp pouueld are J)sem
:(PINUII0d) 9-gAp JUIMIWO)) 03 Asuodsay

sue]-A [em3or pue 21eFo.Lns Yy1oq uo Junsal jond pue Licieloqge] [eUOnIppER
0s ‘sjuawifo[dap ised pajwin] uaas sey —— UOIBZIIGRIS YIIM UCHINPAI/UOT]
-EPIX0 [BOIWAYS YIS X3 — SHUB]-A S} JjRIpatual 0] Pajdafas ASo[ouroa) ay]
"SME[ [e13p3) pue 21E1S Ul SpIepuels ajqeotjdde ynam A(dwoo [[14 sananoe
uoijeIpauIal [[e 1ey) AJLaA pue (pajerauad sajsem 105 suondo jesodsip pue
‘S81RWUTISI 1503 “DInNpayds Surpnjour) uSisep SuussuiFua ay) suruuslep A[eAn
-29][02 satauady oy 1y ‘aseyd uFrsa(q TeIpawey oyl w ‘}qOY oy Jo Suruds
Iy Jaye AJUO ST 1T “JSASMOH "PRARIYIE 3q 0} S[2A3] dnuea[d 34} pue pasn ag o)
ASo[ouyoa) dnueso ay saysijqeisa (O syt ‘ueld pasodoad ayr uo Fuipjng

‘siyl op 01 Arumaoddo a1 uayel 2ABY UOTIOR SYUBL-A
3Y) UO PAUBWIOD oYM sdnolF ayl Jo awos ‘uefd pasodoid 211 0 sE [[om
se ‘sjuewnoop Surpoeddns 1330 pue uerd Aujigiseay ayy ut padojaasp eiep

a1 01 SJUSWWOD I3} SSaIppe Kew s1apeas ‘portad udwiwod uepd pasodoad
ay) Funngg *ma1Aa1 a1pqnd JoJ S[qB[IBAR ST PUE PI0IY 2ANBLSIULWPY ) U
paoerd sAem[e s1 ‘paseq st uejd pasodoid sy yotym uo ‘Apmis AMjIqisesy oy p
"K[[NJS53291S pasn aq PINOd WA} JO YIIYM dUILLINGP 01 AUy oyl Jof Ales
-$300U uoljeULIOjUT 3y} ap1Aaoid 01 pue ‘v)sem o[qeredurod ssaippe 01 Jjqe aq
01 umouwy| sa13ojomyds) sjdnnur AJiuspi o3 si asodand sy "ssaooid juswdofea
-ap Apawad 2ty Jo SutumSaq sy st dnues[a e jo aseyd Aprys A[1qIses) ay,

'ssa001d AySuaf v Apawal pajoa[as [eul) 2y Jo 1uswdojoasp
a1 sayewt Jurod sty yoeas 01 paambal uonewLojul 1509 pur ‘A19jes BRI
JO [3A9] oy, auis dnues[d e Je ues suonesedo 210)3q SIIFO[OUYII) JUSUNEIN

U9SOUD Y1 JO K19JES PUE SSIUDAIIOIID 2Y) WLIUOD 01 pannbal ag Aewl §3531
pannbal 1ayio pue ‘saipnis AJ[IqeIean ‘uonestyiiaa [emdasuos jo aquinu v

'S1S00 [BUl 3Y) 0 A[[elJUBISNS PPE
pue dnueapd a1 Jo FurumSaq ay) Aefop A[jenueisqns p[nom suSIsap [eipaul
-a1 fenuajod adinu Junsa) Ul PIAJOAUT SUIN) PUE IS0 YY) sNBI2q (TOY)

uoISI99p Jo P10321 pue ue[d pasodoad ay; o1 Joud ASojouyaa Jwsunean pasod
-01d e jo uotjensuowadp pue JUWdo[aA3p [rury 21mbal jou $a0p 2duEpD)
VIDWAD 'ssao01d pajreiap e uel sayes udisep reradeouos-aid e ‘A5arens
{e10uas e juasaid 11 uo paseq s1 1eyy uefd pasodosd sy pue WAL €007 Y
‘sny ] 'SPV 9501 Sunesaw Jo sjqeded are eyl serSo[ouUYda) 2JEN[EAS pUR
{(panunuod) 9-gA\ Juawwo)) o} asuodsay

. (2 28pd wiof panuno))

G Jo G :9fed
A JaqUINY JuBWno0g
8914 Jes|dnN 2U0ISMO|[RA do9) [IBJUsWILWO)

A-50



< ‘S01I032180 2dA)-015BM U0 UOIBULIOIUT [RUOLIPPE 10] 7 dido].

99§ "JuaLwaImbal SIY3 UT A\TT 9pNJIUT JOU S20P 3] "(JULIUOD JTURINS
-uey 34DHU 0] uey) J9BAIS YIIm 2ISesm “3'1) OUepl WOL 3)seM YL
Pa103s [[B JO [BAOWIAL 21 SaIMbal USRIy JUSWIS S66]1 YL
"s[eLIajew 1onpold-Aq 1o ‘Jany teajonu juads ‘e1sem (Y1) olueinsuer
‘(MTH) 215M [9A3]-YS 1] 10] SUOTHUTJSP S} J93Ul Jou S0P I8y disem
SI MTT ‘uomuyap Ag JUawai3y JUdWAMNIS $661 2Y) 01 392[qns uop
~BIPSWSI SYUR] - A Y1 S SIYI JRY) JO9LI0D JOU ST Ji “ISAIMOH "SaPI[o
-nuoipes Jumrwe-eyde sureios a)sem 2y} Byl pur (A1) ISeM [9A3]
-MO0] S PILISSE[I 3B SIUAUO0D SHUBL - A Y1 IEYI 1021100 s J] :asuodsay

(g7 a1do, *9°gy uoNIBS) - 1L JudWIUIO)

oa, ok ‘usyy -oyepl spisine Arojrsodex ® o3 paddiys Sz

(¢ 28vd uo panuiuory)

TRy WasAs SuIpuRy d)seM PajoduuodIdul ue Jo Hed aIe A3t} asnedaq
JIUnN 3UO SB [10S pajeulueiuod Fupunoims sy pue ‘Surdid pajerdosse
Ay} ‘SHUBL-A INOJ 3Y] SIRIPSWAI 0 padiSe sa1ousdy oy, :asuodsay

(y1 ado L, ‘' wONAS) 7-1 L Judwmo)

(c¢ a8pd uo panuyuo?))

9l ul PaqLIOSOP JINOJ o) a1k 3SAY L, "6-A PUR “€-A ‘T-A ‘[-A sjuel
suey ad£1-A 1oy A[uo Suturejuod se pauyap sem pue Qv
JOPIO UISUOD) PUR JUSWAITY ANJIde,] [12pa,] aU) Wl uonjeuSisap 1ey)
P3AI3031 JUSLIPUSUTY (JOY SIY} UL PISSIIPPE 21IS SYUBRT -A SY "pAeIp
-3lIal 3q 0] UOHED0| JeMmoled B SOYNUIPI UM  ‘SHUBT - A 3U),, Sweu
1S 2] pue ‘[3559A 95RI01S PUNOISISPUN JO PUy B SAGLUSPI YdIYm

S UB-A,, ULID) 3] US9M)Q OUIISJIP 81 830U 03 yueisodur st 31 “Suifp
-UeY JI3Y] puRISISpUN 0], JUSWPUSWY (JO SIY} AQ PIssaIppe Jou ale
1By} NV L 18 Sju®) punosdispun [RUORIPPE PIapul aIe 2197 ] :asuodsay]

(z1 atdoy, *p ¢ uonRAS) T-I.L JudWuIo)

8 ©3J SEIY 218EM [9AS]-MOT] paXtu furjitus-eydre ayj vz
‘quewooIby 1UBWST]IDS 5667 SYI ISpum ‘usyg £z
“BI8yl Ino S¥UR3 I8Y1C 9yl IO Suos 3O sucireb 7z

000 ‘00T Bututewsa spes] eyl -"suoi[eb Q0¥ 0f 12

IANOYE SAEY PUEISISPUN I Se SYUERS INCI SUL 0z
TRIPY POSSIAPPT 94A,NeA JeUM 03 ‘A[{PUCIIIPPE ‘SansSsI &1
ﬁ 2ISEM-PRLANE PWOS 29 APW DATUL pISsSoIppe 21 8T
xts 30 Inogz Arue ‘A1jueiedde 'NYL 3® 238yl 00 94 L1
ITYY SYUE] SY3I IIF sseappe o3 sTte) ueld 9yl Uiyl st
I~ S3IUBWNOD BUWOS DALY 1 ¥IEWAW ADNAIANY ST
‘puey IN0A PI

9511 95EsTd ‘JUSWNOD B Syew 03 @I pinom suociue s
3I p8nssi 5,31 USUM JO¥ 3¥YI IO Adod ¥ nwA puss Z1
ue> 9M ©F SS9IPPE INcA ‘sweu Ting anch sarb ssesald 11
‘BUTuUsSMIOD 81,N0k USUYM ‘I00TJ BYJ SBPY IDASOUM 073 [}
1sedsax yitm Ing ‘3yBruo] pMmols £ Jo Apmol 003 SARY [3
0] wees J,uop oM " selna punocib oTdnoo v 8
Taoy Teury oyj ut puodssx T1Ié L

AQua ‘a917aED INOgE peYIEl om St Ing ‘eisy pucdsel g
o3 butob 3,usae s2tousbe oyl -purtw aned yeseds ueo g
NOX " JEUMBUWOS DUL(IOoM 99 ©3 swees 3] -ouocydeistm i3
SU3 YITs PUNOIE SWOD [TIM I ~SUCAUR 23TAUT 03 @I[ €
BImom I ‘3ey3 ue Bureb 3186 5,391 -"aybta 1T¥ CAeyo Z
Tsjusmwes o1iqnd Y3 We 1Iels pur proye ob [1Ia T

82

129130 e doNTs 2/ SMOCNTIM DA/

6 jo | :afied
|1 J8quinp juswnoaoq
AODO plABQ [18)USLLILIOT)

A-51



(£¢ 28pd uo panunuoy))
sainjre; ApIea asay[, ' AS] Jo sa3eis [euswidor2Aap oY) SuLnp pasud
-uadxe  saanyrey,, a4 1usAald 01 pado[oaap atam SwaIsAs A SJ IBUE[d

‘ue|q pasodoid £00z ayp wl pajudsaud pue (¥AL)

M3IAY uoljen[RAT AO[OUyda] £00T A4} U pajen|eas ASojouysa) a1y
SI AQ] feue[q ‘poyiawl AST seueld oy s1 sjuswaAcidwr 353Y) Jo Jnsal
3, .. 'San|Iey,, 953} JO sis[eue uo paseq paaoidun pue poungal sem
uorsiaA jey], "ASojouyda) Siyi Jo uolsiaa snoiaaid v Jo Sunsy Suump
Pa1[NSal SISJUAWUIOD dU) AQ 0) PRIIJRI SN} AS],, YL :9suodsayy

(6¥ tdoy, ‘T'L'€F uONIIS) 9-T 1 Juammo)

(95 a8pd uo panuuo?)
paren|eAd aq [[IM Yorgm ‘Ajoe) (ySSdy) valy a5vio)g pue ao1AIag
SUEJ SALOBOIPRY SAIDE S} UIYNIM Papnjdul Apuaimd sT 9IS SIy) Jo
ued ‘ped 9801015 NS ANV 21} 10] uonjeusIsap oy st ‘g vary ‘90-IS.L

‘doy 6661 oW
PUE SA/M £66] U Ul PAZLIBWHIIAS 319 WYL UO INO PILLILI SISA[RUR

YL T OV UM payediiseaut 9q 03 3115 UORUILIEIUOD [enus)od se
0D/VAd 1661 21 Ul PalJIIUSPI 2Iam PRIST] SIS 32171 Y[ :asuodsay

(ST a1do] ‘p'g[ uon»Mg) g-1.L yuawwo)

(9¢ 38vd uo panuguo?))

S} OJUl PASEI]aI 3q 01 SIUBUILIRIUOD 353U} 0] Iaptey 31 Suryeut ‘s[psw
3531]) JO ANfIqeyoRa| 91} $9onpal dals UOLIBZI[IQR]S ST, "S[EIOW SnopIe
-ZBY 1) Y)IM PUIq AJJROITSYD [[1M 38T} Juewdn puepod se yons sjuade
uonezi|iqess sretrdordde Suippe Jo ssanoxd ay st Sunnoio) :aswodsay

(gs ardoy,
‘TOT°E1 uondaS pue ‘gz Ao ‘9'cY UONNRG) p-1 .1, U mwoe))

Uate TIANI 243 1 39cusTIadxe Je(lUls uosq

X4 N

SARY Avm eIeyl - 30¥J UL ST 3T IT ‘ysta o(qrissod ¥z

¥ 8q Aew jey) 'Ieyl Jo sreme st orpgud Syl JTY3 O% £z

2I9Y UOIFEIUBUMOOP InoA UT PESSaIPPE 59 PINOYS 3BYA zz

IBYI UTYI I usY3y ‘eses syl s,3jeyy 31 corremd a3 134

PUR SI3AI0OM PRUSIBOAYIY 1¥1] ucrso(dxe Jo pury suocs az

sem 819yl pue ‘Io0eload n3is ur ue pey Aaojeaoqe] 61

TeuctiyeN oBpiy YeQ eyl Gurpuelisispun Aw 5,31 81
‘BATIEUISITE UCTJIEDIITIAIA NS Ul SYI GO LT L\\
TeILS TPLANG [2SSeA 1030EdY 08 ALH 91 )

01 E@ay oyl ‘ped @Bei10ls YSED JNY oYY SITWO 3] 51T

seatsueysiducs st weld eyl yuryy I, ucp I vT

TRIPYI UCTINTIP ¥ USIq Sey 243yl

‘yumowe welboueu-z ©] -1 ¥ sapy mou nod Butwire(s
sae nok 31 ‘AISTIOTAG) 3Twl] ®Yj ISAC S8Wll J[EY
® pue oM] 21,M0& JEY] S#OUS UOTIBIIUSBOUCD ybry 87
‘sPrIctelEl 50Ul 30 U0 UT  C1®] Ul ensst [eboy
aeeis e oq Aew 219y1 Uiyl I ‘o5 ~easy Tesodsip
puel Jo sesodind oyl 103 £t "oyl UDIUYM 'UOTINTIP

® 03 PEST ‘309B] Ul ‘pInoM BurylAzsae pue Hutjhoib
SUY JO UCTIIPPR SYJ WESS PINOM I  “SAIIBWISIIE §-1

sU3 Y3im [{I3s wa[qoid o[3117 B @AY [ ‘OS5

N

T1IE SUESW ,[{eus PU®R , 'oyepl
WOI] S578PM DTURINSWEI] DPATING [[¥ SACURY, 'SAES

Jey) BUIINI 1INCH TRISPSI '£007 ‘16 YUdIvW ¢ 3085

(ponunuod) ¢-11. EoEEoUA

1 1duosuen oSS MOANIAADAH 1Y

6 1o Z :ebedq

L1 J9quinn juswnaog
RODOI piaeQ I8luBLILLIC)

A-52



@soyl burisseappe ATsjenbepe ‘mouy ncA ‘oie siseload 52
(6¢ 28vd uo panuiuo))
om3 @ssyl 1sy3sbol Jeus Yuryl 1,uocp I ¥2
Qzﬂmwﬂo VIOYHD 1apun —uvﬂ.ﬁoﬁow 3q O _uouooﬁ*xb SauInjoA pue mog TdddI SY3 10 I[Py I8A0D2 (oM £z
3)Sem 3] JePOUNRLIOIIL 0} —uuu:wmmov sem JJOI YL "THINI 2Yi ssoloe
SUOIPE YN Wol pajesouad sjsem 10y A10ysodar ayy 9q 0) paudis A3aead pinem BRIz IEW3 UL peol} [Fliueiod wmuixew @
|®ﬂu SPM ﬂw aom,.ﬁz— 1e ﬁOHmQO— ST IADI Or_u _.—wSO—.—w—< A—Um—rﬁz_v peilicly] Inck 3EY] $2ARDIPUT ITYJ uoTivwiejur jecibolosh jo 1z
wﬂfuvﬂwwﬁm pue %moﬁocﬁ.—upﬁ HNO—UBZ oyep] 05@ £DOVM .*O Eomuﬁm—u Ajusid s,ex8yl ~iejinbe syl o3 3joedsel yirm sasyl oz
-aWRI DA D 3] Iapun paz B Sem 2 :asuodsd
219 _mQOF—O(—QEO r—u —U ﬁv MMOJH: EDU— Er—.. § m spaezey letjueicd (Eo1 swos S, 23193 Ruiya I &1
AN Q_ﬁ—ch ’H.M.ﬁ =°=U®Wv Q-mr—x ﬁEQEEOU ~spuod ucrieiosisd RPIGLIIUN 1SWIOF 3T
BYJ ILDU IO ISAOC 10 UO i{tng buisg -- swiuoioe LT
®89Y] T1e hoqe A1ios -- 4ddT syl aob 2a,N0x ST
ﬂ%m. mMBQtQﬁmkEEQD& "d3dDI SUWY I¥SU UOTIE207 SyY) woay Iajinbe a3 o3 ST
-saAu] [eIpauIdy g1-¢ (NO) MM 2[qesado ayy ui ‘s[qesnoeld Judixa ¥511 ® 8sod 30U PInom uUDTHM TIANI BUI I¥ PRISPISUOD v
[$ -
0] "passaippe alam soneA VJAN _uobz_up— h—_.—mEUhO SI ssanoid Vd4diN 5 PNOUS TSI 56315 IGU3C S,015UL  UOTIESOT 1
10 Juammaop VdaN aeredas ou “mm eql n<1HUMm—U J9puUn uaxe) 2q 03
TIINI Y] 20T PRISPISUCD J0U S1¥ SSATIFUISIT[E ZT

SUOTIOR JO MalAd1 aU) 10] ssev0dd v TOYTD 211 uo satje1 4O ‘Adrjod
VAAN/VIDUAD 5. 90 1epup) “92u3esip sa1ouady ayJ, :asuodsay

(97 ardo |, ‘9°¢T woNdag) §-[ I JuduiLo)

(8¢ a8od uo panunuoy))

a1e]s puw [eIopa] Aay Unm ssuerdwos s 3O oy ‘werd pooy 1eak
-001 poipaxd syl ueyl JoySiy Y §[ WLaq paisauISud ue AQ papunot
-Ins 3q |14 D1 aYs ‘uonippe u ‘ure[d pooy 1eak-0Q1 Y} dpisino

9Q 03 PSUTULIAISP SBM UOTIEIO] J(ID] Y[ "Surpoof} [rrustod 0] 3ATIE[aI
Apioey pasodold at Jo £197BS Oy SSISSE 0] PAIENJBAY 2IdM BIED [2IBaS
21 19110 pue A3AIng (31501020 S () ‘ss3d0ad uSisop pue Suruwerd
(1o Auproe ] [esodsiq v 1D¥ID TANI 3y Jo wed sy :asuodsay

(op drdo [, “Z°L°€T UONDAG) L-L 1, JUPWIEOD)

Burirs S{qTPLI> SUI IEYI YUIYD I

IT

‘squswertnbel YJEN oUl Ispun [1e] ssop 3ey] 3103
{UTY] I PUER ‘peicniisucd pue pssodord Buteq joaload
dump UOTT]IW 8§ UB ST Euroh 306 oa,noh Jeym a1sY
ang ‘sjuswelinbsl yYJIN 5UY3 SATEm ues 108 {oad yIDNID
UCIIEIPRwWwsl Ul [PACUSI 1D8IIP $,218y3 1oy~ Jeyy Aes

ues ek ‘moON  CJUewejels Jordml- [EJUSWUOITAUS U Op

o1

01 SIN{leJ] P usaq SPY SIdYL -I5JInbe s3] ISAC §,31
pue urerd pooT] &Yyl uUr 5,31 -IEY3 IO Lurits oy

o3 1oo(go Arless I ‘seob j4aol o) Se 1e] sy

ss3oelozd n3ts urg arjewstqord

A-53

(PANUNU0D) 9-1 L, Juowo) —

ya dussaendop(seys ORI/ 213

6 0 ¢ :abey
|1 8quinp juawnaog
AODOW pIAEQ JRIUSWILLICYH



grwed p3is v pouinelpr Gutisow) 57

A-54

‘pouanslpr 24

KT Bt jeswm A1 of ‘30 sr R Ksanb T T BT fard

s Buiwoes ang susdiess queyq 93 @4 pluom [ OURPL Tz
403 PIRIS PUF Pur ADuefy W ivelodd EIUSHUOLLAUE 1z
3 ‘ADrsug go auswidedsg oyl Jo O UQ  CLwil o7
TR IR AjuALmOs Inel 0 sprm KesucdEsl BT 8RR (34

17 N2A pUE CISqURns UT N0 Anp 8T BIIY I0] UGTETDA( AT
490 PACDRd BUY yedd Uilebe W99Bi9IIed oL Ll

TUD WY1 purs puv 3ne Aem 9T

anod uo 3Ty 3o Adoo v qrab puwe proye ob og ‘STqul ST
APTEING IMo 1B KU e weid parsdold sy Jo IsAss 134
AUEY PPISUL @YY UL WiV & 81 vdeyl Ul weyld puos £

0% Sel) [PR] CSjuLuWOD AUE BAERY O0A L 08 'WIrD ABW 2t
qfnoayy pusyxs A3tmmizeddo juswuos Syl 17
Rt ot

nod ey AR I8mSIB pUE A{(YM P17 ® I0] pmolr €
Buey [pim gueloxd eyy woay eidoed swoy "sucigsenh ®
aman Auv savg ned 370 U I0A0 MOU ST UOTISSHT L

RRWPDT YL %L A0U $,3T CBusie Jybra Gutaow 5
WARG &a,0M TTTAaM CUBTI Tty TAEUG sasls suoiuy 5
LPATUSA SUY U0 JUSWWOD D) YRL] PitoM oum o5 (e euchur ¥
|APYY B CeAR] CSHUeYl  CUIdgdWYD Cd 3
TPAeRTA I3 1e3 CASD0W prawng z

R1 BWEH AW IM[IAGST WY TP YOOI NOA RIM FUIADIOS 1

(panunuod) ¢-1 I Judwwo))
<

P pdrosu eSS AOUNLAE V1Y

6 Jo ¢ :afied
|1 [J8quinN juswnaog
AODOW praeg JajusuIwLos



& dnueapo Ares

-5290u Aue 239]dwos 01 pasn aq [[im JUSWPUAWY (JOY SIY) PUE (JOY 6661
ay ur paynuapt (s ) s[eod uonerpaural feulj pue (SOVY) s2a123(qo uon
-oe [erpawal 2y} ‘veridordde a15yAN "TONEOIIIIUIPT 9)S MAU 3} JO SUIT) I}
e sa1oualy o) Aq uodn paasSe ssavoad 2y 01 Juensand yIONMAD Japun paje
-Ipawal pue passasse aq [[ta pue JOY 6661 Yl Ul pauyal pue O/ V44 24l
Ul paulfap S LOISN|IUL 9)IS MaU 10J $S001d 1) Fuisn passaIppe oq [[Im SIS
PaI2A0DSIP A[MIN "N V. 1 san1Anoe (29 23() UONRUIWIEIUCID PUE ‘Sul
-UOLSSIWILUIOIIP JUIWIIUBLLSIP 10 ‘SINALIOR ddURUIIUIEW ‘suoijelddo auynol
Jo[nsal e se 3ImnJ ) Ul paidA0dSIp aq 1M QO 6661 Y W 10 (0D/VIL)
JOpIQ) JWISUOD) pue WUaWAITY AN[Ioe] [BI3P2,] 21 Aq PSJIIUAPI 10U BIP

-2l [BJUSLIUOIIAUD PJRUTIBIUOD YRy s3sIXa ANfiqissod ay) ‘(QOY) uoIsoaqg
JO PIOOY 6661 Y} UE pajeIs sy 'saseala1ised pajeral quaseipe ‘feuoinppe ou
umoys sey Surjdares ‘ow Sy} 3y ‘Weons 3)Sem JUdISISU0d 3[Suls B SulLjuod
:(panuyuod) Z-1 1 3uswuio)) o} asuodsay

(1¢ a3pd wo.f panunuc?))

o (ueyd

2Inso[2 2y} ue uoneuLIojur alow sapiacid ¢ aido]) ‘uejd amso[d VDY

2 Iopun passaIppe Smwaq os[e a1k (VYO 10V AI3A039Y puR UOIRAIISUO))
20IN0S2Y 21} Iopun pautjap se a)sem snoprezey padeuew jey) 919 Suipying
Jo syusuoduros asot[ [ ‘wresSord () WwowopurwsI(] pue ‘Sultors
-STURUOI9( “UOTIBATIORS(T S, THANI 9y Jopun paacwal ‘usaq Apeaije 2aey
1o ‘uiaq a1e ‘syjuey 2dA1-A JOLIO 353K SUIPN[OUI ‘SIUSFUOD S)1 pue Fuiping
341 '919 SuIp[Ing NV I, Ul pa1eoo] a1om (p-A Yue], “33) syuey adL1-a 12410

"ue[d pasodold £00z o) Ul passaippe

10U sem I ‘O 6661 241 wogy paSueyoun si syUE) VZ-JAd 2U) 10] Apawal
Yy 22uI§ (O 1B JO £ U0NIIS 208) O 6661 Ul Ul PA19djas Apawal

a3 Japun dn paues[s Suraq APUALING a1k sUBl YZ-INd UL ‘SUel VZ-INd 2
SEB 0} PaLIdJal OS[E OIB puB 97Z-4S.L SB O/V.Ad U1 Ul pajeudrsap alam [oIgm
‘b1-A PUB £]-A SHUB] 21e 353y ] ‘uonerpawial arnbal NV 18 asn ur a1sm
1ep) syjue adK)1-A 1810 0M) “AYS SURT-A U1 W Syue} adK)-A 100 o) sapisag

"00/V 44 23 £q pays1jqeisa

Se ‘9)IS SIY) UE paule)uod syjue] inoj ay) %-:O $SassaIppe %_hu&o.a AqIs sYuUeJ-A
Ay 10 %ﬁmEoH papuawe ay ], “JUsdWpUuIy (JOY SIY) pue uefq ﬁQmOQoh& £00T
}(ponunuod) -y L juduiuio’) 0} Qm-_ommom

(1§ 28vd woif panuijuo)))}

6 10 G :8bed
L1 dsquinp juswnocq
AODON pine( J8lUSWIWG)D

A-55



% 'SUONIE VIDYHD [ DVAL Jopun passaippe Suiaq jou ST [00d NV.I 243
‘Aroe) aanoe Uk Jo bed Sy '] DY A 0] PI0O3Y SANBNSIUIUPY 9Y) Ul [qe
-[IRAR SI 9IS ST} UO UONBULIOIH 2IO]N ‘(A ANjIoe) auy) SuLInp passalppe
3q [[14 9IS SIY) WOI] JUSWUOIAUD 3T) pUR ()[ea( URWINY 0) SIB3IY) [BIIUdI04
"AN[198) SATIOR UR UIY)IM SUIRIUAI Inq $53301d UOIEALIEID B Jopun pandur
Butaq Apuarmy st (doys 10H L09-NV.L 2u jo ued st yorym) jood NI UL

‘ssao01d Juatuaajoaun srqnd V10

-YAD 217 0 uisap 2y} JO SSAULAIIISJJR S} SULIJUOD JoNew S1y) ey paseayd
ale Sa12UdSY 9y, 'uorjuane JIoT 0] 1YSIsIaA0 S SuISuriq ur I9UIUI0D

3y} Jo uonedsipap a1 srerdaxdde sarousdy ayf ‘O 6661 2U) 01 23ueyd

SIy1 SUIOAAP JWLWPUSWY (O SIY) JO £' 1] UONDIIS UI pappe Usaq sey a5ens
-Ue[ PA[IBIA(T "22S SIY} 10j sjonuoa [euonmusur sjeudordde spnjour o1 pay
-1pow 3q 14 (00T TIANID) UBld [0HU0D [RUOLNNSU] [ DV M YL 'S[on
-U0J [RUONMIISUI [3Im paldajold aq PInoys 211s 3y SNy "asn pue| paoLls
-21un sapnpda1d uoneumEIUOS [ENpIsal [enudjod ‘sisixs Kemiped ou yInoye
1RY] PAUIILINAP SEM ] "HONEIUSUINSOP JUBAI]SL AU} JO PSIONPUOD SEM MIIA
-31  ‘9)Is STy} Inoqe Ssuolisonb § I8juaumios sy uo paseq ‘Isramol ‘paiinb
-a1 1 dnues[s ou ‘snip (s1s1xe s103dooal €21501092 Jo uewINY 03 Aemyyed ON
"308JINS PUNOIS MO[2q 193] (] UBYJ SIOW 3G 0) PAAII[3q SI pue Juej agelols
[219W B UI PAUIRIUOD 1 [9SSIA 101081 A1dUIS PAIBIPRLI A1 *9)S UOIIIY ON B
9Q 01 paUTULIAIP SEM 1 “TOY 6661 ) Ul PAUSWNIOP Se PUe S/ 2AISUdY
-axdwod [ DY M ) Jo Hed se pajenjead sea a)Is asealal [erjuajod siy] -aig
[eLng 353 A 101080y FYLH Y 10] uoneuSisap ays s ‘0] 831y ‘90-AS.L

("uswpuswy

O sty aJedard 01 pasn SUSWMOOpP £3Y SISI] JUSLNIOP S} JO C°7 UOTIISG
"JUAWNDOP S1Y] JO | UOTISS UT PAjuasatd 1 p1033y SANBHSTUILIPY 81 Jnoqe
uoneULIOJUI 310D "0 6661 2U pue (S:4/1¥) Apm§ AN[iqises | pue uen
-e31saAl [eipatwsy L66] AW W | (DVA) dnouny vary aisepy 10] piooay 2An
-eNSIUIUPY YY) UT 3jqe|IBAR ST S)S S1Uj) UO UOIIRULIOJT 2107 "pasinbai st uon
-BTPAWAT YIIUM 18 S[DA] Y1 MO[Iq ST IS SIY} JB UONBULWEIUOD [10S Y} jBLf)
PIBOIPUIL JUSWISSISSE NS oy Surmp Surdwes "NV.L 1 sanianoe (qza»da)
UONJEUIUEIUOIIP PUE ‘TUTUOTSSIUTUODIP JUSWI]IUBWSIP Imny Sunnp
{(ponunuod) -1 I Ju3KIwe) 03 asuodsay

(z¢ 28pd wiof panutiuo))

«% (onsst sy uo s[re1ap dioul 10§ 9z s1do | 01 asuodsal 935 os]y)

“[esodsip puej Jo asodand ay 1oj A[aj0s jou “yuswnean ur days 1essadau e Jo
ued e se SIn200 SIy) JO JNSAI B SB SUOTJBIIUIIUOD JUSMISUOD JO UOHNJIP AUY
“JusunRaL; 3)5eM dU1 ul d3is uonezijiqes a1 jo wed jeidsyur ue st Sunnoin

OV M) I doueidadoe ajsem Anjioe) jesodsip

10 (SYQT) suonoinsal fesodsip pue] (VDY) 10V A19A005Y PUE UOTIBAIISUO)
20IN0SIY IS 139Ul 0 AIBSSIIIU JUIUNLAT) JO JNSAT ¥ SB SINI00 UOUN[IP SIY)
uaym a]qerdasoe st uonnjIP JAISYUI SIY} Jeyl INDU0D S3r0uady dY [ “SIurUILIR)
-U02 AIIBOIPET 911 FUIPN[IUT ‘SIUIMIISUOD IAUI0 2} JO UOUN[IP B OS[E INq

7 91do 1, ur 9A0QE PassSNosIP S S[e1aU SNOPIBZEY A1) JO UOLINJIP B AfUO jou

SI 9JaU1 “PIZI[IqRIS a1k S[BJILW SNOPJRZeY UIYM 1BY] 2ZIUT0231 Sa10uady oy

‘s|eod

asoy] sjasw 1yl $59304d uoTIRZI|IqRIS B AO[dap J[IM ADITUSI P)Ia[as Ay |,
"pash I S[eLIdeW WONRZI[IqeIs JO sawnjoa eudoidde uaym pue sjueuiue)
-u0d snopJezey Jo AM[IQeYOE3] Ul UONINPaI JUBdIJIUSIS B S 919Y) Uaym d[qe
-)daooe palapisuod st uonn|Iip Iy, "sassasold jusunean uonezijiqels suunp
doe[d saxe] 18U UOHIR[IP WAIAYUI SYI Pamataal sey (VJd) Louady uonaa)
-01d [EIUSWUOIAUA S 1] Y, “A[I198] [esodsIp AUe J0] DV M S pue Y1
VDY Woq 199w 01 pabar st AN[Iqeyoa] Ul GOTIINPAS ST L “TUIWUCIAUS
:(panunuod) p-1 I yuawwo)) o3 suodsay

(¢ 28pd wof panunuor)

6 o g .abed
L1 daguinp juswnaog
RODYON piARQ JajuswiLIos

A-56



(9 a8pd uo panuituoy))
Kj1ea o1y Surinp pasustiadxa samjiey sy 03 192[qns 1e3uo] ou st AS] Jeueld
JBU) 91RIIPUT BIRP 183) Sy} 3Sneddq Y.L 2Y1 Ul SHUB[-A OUl 10} dAlRWINR A0
-[ouyaal e se AST Jeue]d paoalas se1ouafy QU] "SALRUIALE JUALIRAI) PALID]
-21d ® JO U01309es AU UE SAIOUASY 2Y) PIR 10U PINOM PUE ABO[OUIS) AS]
Teueld jo juawdo[aAap JO 911S JUSLIND 31 JO IALRIUASAIAAT 10 JUBAD[3I PAID
-PISUOD J2FUO| OU S4B SIUDSUILIOD JY) A PAUOIIUOW SaInjiey AJ1ed oy] "ASI
Jo juawdoraAap a1 Jo saFeIs £]1ea o1 TIM PAIRIOOSSE SIN[IR] 32U} UO UOH
-BULIOJUT 9] JO SpBI Ud2q Sel Ma1AaI ajenbape ue 1Y) aas1aq se10usly oy,

SYUB]-A 3y Jo uonjerpawal Ioj uondo

aJes pue d|qrIA B AS] Jeue[d 1opISuOd pUB UOTIEULIOJUT ST} PSMATAI SARY
S3OUIZY dY ] 'PI0dIY SANRHSIUIWIPY SY) ur djqe[reae aie Apms AlI[iqeiess
[nyssa0ans Sy JO s)[nsa1 ay ] -uots[ndxa 3aw Jo dn-ping sinssaid soeLins
-qns 103 Jenusjod ot INoyIm [eLRlew sfqeziiodea Jo sannuenb jenuelsqns
Surureluod syue) aoepInsqns ssadold A1ajes pinos Ag[-Ieue(d 18yl pajesipul
Aptus Anjiqeiean sy Jo synsal YL "A0A 6661 pue ue(d pasodoid syue]

-A 8661 a1 Jo peddns ut pauwopaad Aprys Kiyiqeyean pajenus e jo ued se
PajRSUOWSP SeM ‘[BLISIBW d[qezliodeA Jo saumuenb Jenuelsqns Suruieiuos
syue) 9seuNsqns uo $sa30kd AG[ Jeuerd ap Jo uonerado ajes “sse[d uajjow Jo
1aAe] v yiesuaq padden ajsem pajeanun Jo 1ae] e Jo dapping oy sjuoasad sseo
-001d 3y 6] UOHEIIPOUI ST [ "umop doj sy uey) [ayiet Ul SSPIS oY} WO [BLL
-aleu J)sem 3} Fun[dW Aq SA0qE pauonUA saInjiey Jo sadKy ays sapnjoaid
ASI 1eUB[] ‘8661 Ul P21sa) A[[1yssadons pue pado[aaap sem AG] Jeued ‘A30
~|OUL99) AS] JO SUCHRISUCWISP [BLIUI Y} WO PALIEI] SUOSSI] I} U0 pasey

UDld Yo Aprs
Anpqowad [ uonuvdlfiaig nus uj ¢l /¢ [/ 1up} 2jqpaado 3y 3o 1ed se yuom
-sure,] "3 ¥ Aq patedoid sem ajep 03 suois|ndxa oW A S[ JO AmpuIums v

, 18 39 MOJ[ED) Ul papI02al S uors[ndxa suy

JO s[1e)9(] ‘[eLDIRW POOY SLIGE] Y3 duS1 0} Juaiyyns tapeds sse[s

uaJ[ouW PIsNEed OSfe 1.l W A ST a[eas-1o7id sy ySnory siodea

Jo sasea[a1 pue sdn-p[ing aInssaid SNOISWNU UT PajNSal UOLBIO]

oI ayy niyim paserd J10 ejours Suruleluos siduIRUIOS [83-¢ payess

159) HOIRNSUOWSP ST SuLIN(T "686T U 21Sem PIIB[NWIS U0 TIIN]
a1 1e A10)eIoqRT 1SOMUMON dlj1oed £q panpuos ‘Isey ofeosdond v °q

:(panunuod) o-f I juaurwo)) 03 asuodsay

¢ Modar 152) pe6 1 §.3Fes0an) ut pauodal
aJe JUaPIoUL S1Y] JO S]Ie1R(] (UOHB[NSUI 9[qed [ILIOI[3 A1 S8 yons)
s|eldtew pue juswidinba a[qusnqwod Juadelpe se [[am se pooy syl
dn pawing pue “211us1 0] Juejess 9y} pasnes Jaye[ds sse[S usjjow ay)
M 19BIU0L) "WUEBESS SRR} B SUTUTRIU0d pooy duqe; e Suisn
sea 2JBS0AN) 198] 91 Aq “1aAMOY ‘palRqIadeX3 sem uols[ndxs jjaw
YL, "INYO 18 pauaddey jeym o) reqiuns Sunanerds jjaw pue  Sungy
Jie,, e Ul Pa1jnsal Jeyl “auw a1} OJul Weals paziinssaid Jo aseajal
uappns B pasnes passadsold Suraq a1om Jey) SWIUP pa[eas sy) ul S[10s
19M ‘153 SIY1 1 ‘oS suexods g0 2yl 18 ‘S % 1 01 dn jiim
PSI1BUILIBIUOD {105 1SIOWI JO SWIP [eS-¢ Jo Sulssaosord A Q] [enusAs
1131 Jo poddns ur ojesoan Aq pajonpuod 159} afeos-[ny ‘oeand v v

1SMO]0] B aTe 0] J9Jal SIAIUSLIWOD 311 Jey) suors|ndxa yaw Byl

L Hoda1 O 2w e ur pajrelap ok uoisindxa 2w INYO

34} 10J SUOSEAI Y], “JUSWIIOD Y] Ul PAISIFINS  SII JWdX2,, a1 10U AJuIe)
-120 ‘JUSLULOIIAUD 31 JO B3y Uewiny 0] YSL OU sem Iy, "uois[ndxa jjour
31 WO FUn|Nsal UONEUIWRIUGD SWIOGLIE AUB [BIAAI 10U PIp sisjdues 1ie
sa1y1 s Josloxd INHO 941 AQ Paloa[0a Jie jualquue a1} Jo siskjeue Juanbasqng

"Tesedsip areudoadde Joj Juss pue pa19a][0d A[1SEd aIam ANAL

-oeQIpeRL 9y} FuIuiejuod sjudwdey sse(s pajradxa ay ], "sse[S oy Jo xineur
UIY)IM PIUTRIUOD SBM NG “IIE 31Y) OJUI PASEI[] JOU SEM [BLISJBUI SAI}OBOIpEL
3y |, ‘siuswgel) sse[d Jo spunod maj e Jo IapIo 3 U0 — 3¥jO0Iq $I[qQNq 31 Se
Are ay) ojul 13Ne[ds SUI0S U1 JNSAT PIP 1AW AU YSnoay) sapqqaq dig pue wea)s
JO wauRAOA “(o1jqnd atj} Jo SIdqUISW SWOS £ PAyIUSPISIUL U AJUou
-WoJ Sey 1 SB) Ire 31 0jul uolsindxa ue j0u ‘mo[J sse[S e Ajuo sem JudAd S|,
Hodar 9661 € ul pajusumaop e uors[dx: 3 TNUQ Y2 INOqe S[Tea(]

‘[2A3} pPUNOJS ssoIoe

MO[J pUR I3)RID 32UIPISqNS ) SA0QE YI[ 0) PO AS[ oY) uigim jonpeid
sse[3 uayjowu 2y} Jo . SUIYI[-IIE,, OYf} Pasnes A3y 90BLINS Punoid oy ‘ol
ASI 241 y3naly] paAoul S3[Gqnq Wedls pue He sy} Sy “1[all AS] 3y YSnoIy)
$a[qqnq Weals pue Jie jo sases[al prdes Jayjes 1nq ‘suoisojdxa aniy jou aram
:(panunuod) 9-1 I, Judwuo)) o) asuodsay

(z¢ 28od woif panunuoy))

6 Jo / ebed
|1 :JegunN juswnooq
AODON PIABQ (J8JUBLLILLIOY

A-57



2 “[[JPUB| 91Sem SNOPIEZeY VYD  10) sjuawonnbal 2A1)

-UEISqNS SY) 139UI 0) PAUSISAP ST J(ID] SYL IOW aTe VY JO sluawadnbal
aanuesqns sjqeoijdde ay) st Suof se syuowdmbal Sunyuuad woy paydws
-X3 ST “VIOUAD JO () 171 UOTIOAS 1apun ‘asnedaq v 3 Jepun papiut
-1ad you sem O 2y, “xa(dwioo JO] Ui JO UOTIRAIO 31 Fulpn[oul ‘s3}1s ¢
(Dv M) dnoiD BaIY 31SEAL JOJ SAIPALUSI PAIDIRS ‘6EGT Ul POUBIS sem [a1Gm
‘Ao €1-€ QO UL 'ssav0id Juamwaajoaur aqnd Y IIYID pajersosse ay)

A (O) UOISIAA(T JO PI023Y PUB (SA/TA) ApruS AN[IqIsea] pue uonesn
:(panunuod) g-1 1 Judwwo)) o} asuodsay
(€5 28pd woyf panunio,))

< IPTF0-TL90S-10uo4a0/5pd

STURUnoopaIandACS AU MM /(1T 18 uI[-uc a[qe[ieAe SI JAD] 24 Moge
UOIBULIOIUI 3I0JA] “JUSWIUOIAUD SU1 PUE I[eay uewny Jo uonoajold AjLisa
[{141 1By} SANTATIOR 2NS0[9-150d pue ‘BULIOHUOUT ‘aJUBTIDIUIEUI 1M SSIUIALY
-00101d 10J SpIEpURIS [BUOBIPPE JORWI [[IA [[JPUR] SY L "Wa1sAs Jauy xajduwod
S} MO[3q JUSWIAOW PIN|J NQIYUL 0} WISAS [EAOUIAT PUL LOT)I313p YBI[ B puB
“WoISAS [BAOWIAI PUB UOTIOA0D 3JBUDEI| B SOPNIIUL JBY) WAISAS Jau1] s[dnnw
parsautdua ue pue ‘SULIONUOW (YD) 19V ALSA0DSY pue UOURAIISUOD
091053y 2y} Yiim jueljduios des e sapnjour smef uSisap Anjioe} [esodsip
}(panunuod) £-11, Juswiuo)) 03 asuodsay

(¢ ¢ a8vd woif panuyuo?))

& . Buissasold ASI Suung [enudlod Uols

-IndXT BN JRAQ) SUISOUO)) JO JUAWSSASSY Aleurwli[aid v g Xipuaddy,,

‘G “S[[®4 OYep] ‘AioleIoqE ] [BIUSUIUOIIAUT pue SuLaauiSuy [euoleN
ouep] ‘T "A2Y ‘£9901-AI/AOA "6661 “Atenuer e 13 “I}Y ‘YUOmMSUIE] ¢

(1 ‘sited oyep] ‘Alojeioqer] Suuswsug

[euoneN oyep] “ou] ‘DF0H ‘L086-ALM-DDT “wWomw.oqu] 3ulioau

18U JPUOIID N OYDP 1D SIS2L PIR1A 2IDIPIULISIU] JO 1410daY DUl 1215V

paring o1 uoypddy uonwoifiang nmis uf 1661 SnSny 'saeg "Q’S pue
TeIDOW “d'd “WYR0T VD auplep [ ‘uosdwoy] ATV Y ‘MO[[RD

‘uoiFuIyseAy ‘puejyory ‘uonetodio)) a§esodn ‘10£Z-0SD (2LV0)

Z# 153 aoupidaooy puonp.Ladp afpsoan) Sutin( jaaq owaovidsiq
2N 241 Jo uonpoiddy pup Sasnv) 2y Ojul UOHDSHS2AU] "H661 JeS0D €

‘dassouua] a3p1y
Y00 9661 ‘LI-SI 429010 ‘doysy 1044 uoHDIYiaA PAS U 9661 ‘HOA T
*aassauua] ‘a8pry
YeQ ‘A101e10qe’] [BUONEN 98P 2O ‘LLE-YT/TNIO 9667 1Z IHdy
10 £40)D.40qDT (PUOLDN 2SPTY Y0 2y 10 UOISINAXT 2PV UOHDIYILL
nuS uf ayr fo Lipunung wouDRIPAT [0uY23 ] ‘9661 ‘AInf “d'd Suppeds 'y

1$3)0N

(9t

ySnouy $z-¢ so5ed 99s) UOISIOa( JO PIOINY 6661 A3 JO UONIS Arewiwng
SSAUAAISUOASY 3Y) Ul PISSAIPPE SEM DNSST SWES SIYL “A S JO uswdojaadp
:(panuijucd) g-1 1, yusuruo)) 03 asuodsay

(/¢ a3pd woyf panutiuo )

6 40 g :2bed
L1 daquinp juswnoog
RoDop piAeQ Jajuawwo)

A-58



< ‘dnueapd

AJoun) pue JUSI513J2 d10W I0J PUE UOLINPaI YSLI 18119q 0] (10q ‘yoeoidde
dnuea)d s TFANI 2y aaoadwur ayuny [[is 1ey) TIANI o1 1e verd dnueapd
patesa[adse ue ansind 01 JUSUASISE Uk PIZI[WIO] SADUATY oy ‘Z007 AR U]

“YSLI apIm-"THHN] JO 21n3o1d € apiaoid 0) passasse A[2AISUSY

-axduro are saniIae] TIANI U1 UdaMIq SBAIR JO SISA[RUR JO S)[NSa1 Yl pue
SIUSWUNSOP 95311 ‘0] DV I9pU) "DV AL 1) 10] YSLI SANR[NUIND S} POUTUR
~X3 1283 § YINOIY 7 SOV A JO suonednseau aarsuayaidwod sy Apre[ruig

"DV A SIY) AqQ Pasod YSLI [[eI5A0 21]) PAUILLINAP pue ‘pejenieas K[snoiaasd
30U $31S JO SUONESNSIAUT JNO PaLLed ‘suonedusaaur ats Fuipaoaid Jo synsar
AY) PAsSISSE YOIUM ‘| DY M 10] uoneIpawal sAlsuaya1dmod au) ‘01-1 NO Jo
ved st dnuesp syue-A 2YL 'NV.L WYIm SNO 01 PAYSIARISS OO/ V.1 24l

‘SUONOE ALIe3 J0 SUOHRS1ISIAUT IS AJIUSPL SIOQUINU [)() SO 'Swajqoid uon
~BUILIEILOD RIS YJIMm XIS JO dnod3 e w1 saxe) O Yory JusweSeuswl U
-1JJa s10w 207 (S(1Q) SHun a[qerado owr UMop UNOIq JYLN ST DY M Yoeg
:(panunuod) g-1 I Wamwoy) o) asuodsay

(NV.L) yHoN

BAIY 1S3 ST [ DVM (SO M) sdnoi3 eare a3sem (] 0jur sou[1or] TIINI
oy poveld 0D/ VA4 2UL (0D/V4d) J9PIQ UISUOD PUR JUAWAITY ANj1d
-8 [213P2] 1661 24l AQ paysigelss 2IMoNns e Jopun pajesojur axe TN
sy e sauranoe dnuea[d v IDUAD [V 249Umasfd pue TINI 343 18 Suonoe
dnues[s snoiaaid wouy pautes] SUOSSa] pue a8pa[motny| [BdIUYDA] )BUIPIOED
s1a3euew 1oslold ‘Ajareredas mno parues st Ananoe dnuea]d yors ysnoyyy

“JUAWUONAUS 2Y] PUR Y1BaY UBWny

Jo 3Ano3j0ad urewIal [JIM J(ID] U ‘[IM JISBM SYURT-A 31 YSIYM “BLIDILID
951 S193W J(TDI Y1 I8 JO pasodsip weans 2)sem yaes se Juo[ Sy "SurLnaoo
wog syedun yons juasasd 0] Jym pue Aoy JOI ) pouSisap uay) pue
dsem VIDUTD Y pajy a1am J D] smus ay) Jurwmsse (19jmbe ay “F'9)
JUDWUOIAUS 3} 0 sjoedust 10y [enulod 3y} pajen[eAS YOIYM JUILUSSISSe
ssueuniojrad y3nolouy B uo paseq ‘winy w ‘ele eI sourydadse asem (0]
syl "(QVM) eudiL aoueydasor asem J(IDI a1 YPim Adwos 14 I 241
1e Jo pasodsip SI 1ey) SYUEL-A 3Y) Woy 3jsem ayL "0l | (NO) 1un [euon
-e1dO wWog pAeLoudd 91sem VIDYAD Suipnidul “TIINI 241 18 SalIANdE
{(panunuod) ¢-1.1 AaWwo’) 03 Isuodsay

(€¢ 23pd wo.f panunuoy))

6 40 6 abed
11 JaquInN uswnoog
AODOIN PIABQ JRIUBWILUIOYD

A-59



A-60



Appendix B

Administrative Record Index
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IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY
ADMINISTRATIVE RECORD FILE INDEX FOR THE WAG 1 COMPREHENSIVE RIFS
INCLUDING: TSF PAINT SHOP FLOOR DRAIN LEACH FIELD OU 1-10
RECORD OF DECISION AMENDMENT FILE INDEX

3/15/04
FILE NUMBER
ADMINISTRATIVE RECORD BINDER I
AR11 BACKGROUND
A Document #: DK1J-42-02
Title: Recommended Path Forward For Operable Unit 1-10 V-Tanks Remedial Action
Author: Jantz, A. E.
Recipient: Hain, K. E.
Date: 3/4/02
A Document #: EM-ER-02-040
Title: Concurrence With V-Tanks Path Forward
Author: Hain, K. E.
Recipient: Jorgensen, D. K.
Date: 3/14/02
A Document #: EM-ER-02-058
Title: Request for Concurrence With V-Tanks Path Forward
Author: Hain, K. E.
Recipient: Pierre, W.; Nygard, D.
Date: 3/18/02
A Document #; DKJ-141-02
Title: Transmittal of Technology Evaluation Scope of Work for V-Tanks, TSF-09 and TSF-18 for Test
Area North, Operable Unit 1-10
Author: McDannel, G. E.
Recipient: Hain, K. E.
Date: 7/10/02
A Document #: EM-ER-02-116
Title: Transmittal of the Technelogy Evaluation Scope of Work for the V-Tanks, TSF 09/18, for the Test
Area North, Operable Unit 1-10
Author: Hain, K. E.
Recipient: Pierre, W.; Nygard, D.
Date: 7/10/02
A Document #: 24747
Title: A Community Relations Update Fact Sheet—New Alternatives Considered for V-tanks at Waste
Area Group 1
Author: Not Specified
Recipient: Not Specified
Date: 08/01/02
A Document #: 24746
Title: DOE Approval to Open an Administrative Record File for the Record of Decision Amendment,
Operable Unit 1-10
Author: Hain, K. E.
Recipient: Stuart, J. C.
Date: 9/16/02

B-3



IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY
ADMINISTRATIVE RECORD FILE INDEX FOR THE WAG 1 COMPREHENSIVE RI/FS

INCLUDING: TSF PAINT SHOP FLOOR DRAIN LEACH FIELD OU 1-10

RECORD OF DECISION AMENDMENT FILE INDEX

3/15/04
FILE NUMBER
ARI1.1 BACKGROUND (continued)
A Document #: INEEL/EXT-2000-01135
Title: Technical Support Facility-06 and Technical Support Facility-26 Calendar Year 2000 Sampling
and Remediation Summary Report for Waste Area Group 1, Operable 1-10
Author: Bruce, I. E.
Recipient: N/A
Date: 10/21/02
A Document #: EM-ER-02-185
Title: Transmittal of the Technical Support Facility-06 and Technical Support Facility-26 Calendar Year
2000 Sampling and Remediation Summary Report for Waste Area Group 1, Operable Unit 1-10
Author: Hain, K. E.
Recipient: Pierre, W.; Nygard, D.
Date: 10/29/02
A Document #: INEEL/EXT-02-01310
Title: Pre-Conceptual Designs of Various Alternatives for the V-Tanks, TSF-09/18 at Waste Area Group
1, Operable Unit 1-10
Author: McDannel, G.
Recipient: Not Specitied
Date: 11/26/02
A Document #: DOE/ID-11038
Title: Technology Evaluation Report for the V-Tanks, TSF-09/18 at Waste Area Group 1, Operable Unit
1-10
Author: McDannel, G.
Recipient: Not Specified
Date: 4/8/03
A Document #: INEEL/EXT-02-01448
Title: V-Tanks Decision Support Model Design Report
Author: Richardson, J. G.; Chamber, A.
Recipient: Not Specified
Date: 4/1/03

ADMINISTRATIVE RECORD BINDER I

A Document #:
Title:

Author:
Recipient:
Date:

INEEL/EXT-03-00438

Conceptual Design Report for Ex Situ Chemical Oxidation/Reduction and Stabilization of the V-
Tanks at Waste Area Group 1, Operable Unit 1-10

Jessmore, J. J.

Not Specified

6/25/03
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IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY
ADMINISTRATIVE RECORD FILE INDEX FOR THE WAG 1 COMPREHENSIVE RI/FS

INCLUDING: TSF PAINT SHOP FLOOR DRAIN LEACH FIELD OU 1-10

RECORD OF DECISION AMENDMENT FILE INDEX

3/15/04
FILE NUMBER
ARLS ENGINEERING DESIGN FILE
A Document #: EDF-3868
Title: V-Tank Analytical Data: Calculated Averages and Upper Confidence Limits
Author: Tyson, D.
Recipient: N/A
Date: 12/5/03
A Document #:; EDF-3077
Title: Risk-Based Approach for Management of PCB Remediation of Waste From V-Tanks
Author: Becker, W. I; Eaton, D. L.; Nitschke, R. L.
Recipient: N/A
Date: 12/5/03
A Document #: EDF-3938
Title: Use of Tanks V-1, V-2, and V-3 for Storing, Blending, and Accumulating Waste During
Remediation of the V-Tanks
Author: Eaton, D. L.
Recipient: N/A
Date: 12/5/03
AR3.10 SCOPE OF WORK
A Document #: DOE/ID-10999, Rev. 1
Title: Technology Evaluation Scope of Work For the V-Tank, TSF-09/18, at Waste Area Group 1,
Operable Unit 1-10
Author: McDannel G.; Jantz, A.
Recipient: N/A
Date: 7/10/02
AR4.3 PROPOSED PLAN
A Document #: 24783
Title: New Proposed Plan for the V-Tanks Contents (TSF-09 and TSF-18) At Test Area North, Operable
Unit 1-10
Author: DOE
Recipient: N/A
Date: 4/1/03
A Document #: EM-ER-03-105
Title: Transmittal of the Final Technology Evaluation Report for the V-Tanks, TSF-09/18, at Waste Area
Group 1, Operable Unit 1-10 (DOE/ID-11038 Revision 0, April 2003), and the New Proposed Plan
for the V-Tanks Contents (TSF-09 and TSF-18) at Test Area North, Operable Unit 1-10
Author: Hain, K. E.
Recipient: Pierre, W; Nygard, D.
Date: 4/6/03
ARS.2 AMENDMENT TO RECORD OF DECISION
A Document #: EM-ER-03-206
Title: Transmittal of the Draft V-Tanks Record of Decision Amendment and Supporting Engineering
Design Files for Operable Unit 1-10, Waste Area Group 1, at Test Area North
Author: Not Specified
Recipient: Pierre, W.; Nygard, D.
Date: 8/20/03
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IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY
ADMINISTRATIVE RECORD FILE INDEX FOR THE WAG 1 COMPREHENSIVE RI/FS
INCLUDING: TSF PAINT SHOP FLOOR DRAIN LEACH FIELD OU 1-10
RECORD OF DECISION AMENDMENT FILE INDEX

3/15/04
FILE NUMBER
A Document #: DOE/D-10682AMENDMENT
Title: Record of Decision Amendment for the V-Tanks (TSF-09 and TSF-18) and Explanaticn of
Significant Differences for the PM-2A Tanks (TSF-26) and TSF-06, Area 10, at Test Area North,
Operable Unit 1-10
Author: Not Specified
Recipient: Not Specified
Date: 2/20/04
AR10.3 PUBLIC NOTICES
A Document #: 24786
Title: Notice of Availability—Agencies Announce Public Comment Period For Test Area North Cleanup
Sites
Author: Not Specified
Recipient: Not Specified
Date: 4/10/03
AR12.3 DOE RESPONSE TO COMMENTS
A Document #: 24784
Title: DOE Response to IDEQ Comments on the New Proposed Plan for the V-Tanks Contents (TSF-09
and TSF-18) At Test Area North, Operable Unit 1-10
Author: DOE
Recipient: IDEQ
Date: 2/26/03
A Document #: 24785
Title: DOE Response to EPA Comments on the New Proposed Plan for the V-Tanks Contents (TSF-09
and TSF-18) At Test Area North, Operable Unit 1-10
Author: DOE -
Recipient: EPA
Date: 2/25/03
AR12.4 EXTENSION REQUESTS AND APPROVALS
A Document #: EM-ER-03-287
Title: Extension of the Comment Resolution Period For: QU 1-10, Record of Decision Amendment and
OU 3-13, Group 3, Phase I, Remedial Design/Remedial Action Work Plan
Author: DOE :
Recipient: Nygard, D.; Pierre, W.
Date: 11/24/03

NOTE: Sampling data can be examined at the Technical Support Building, 1580 Sawtelle Street, Idaho Falls, Idaho.
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