Kansas Citys, Missouri and Kansas
Flood Damage Reduction Feasibility Study
(Section 216 — Review of Completed Civil Works Projects)
Engineering Appendix to the Interim Feasibility Report

Chapter A-1

GENERAL



CHAPTER A-1
GENERAL
(Introductory Discussion for the Engineering Appendix)

The focus of the engineering effort during the feasibility study is on
understanding existing conditions, associated data collection and inventories, framing the
nature of problems, developing potential solutions to those problems, refining solutions
in light of evaluation criteria, and offering the final engineering necessary to support a
plan (or plans) within the planning process.

The engineering for this study was developed to the level of detail sufficient to
prepare a feasibility baseline cost estimate(s), general project schedule, and support the
recommended plan. The results of engineering investigations, studies, and feasibility
level designs (hereinafter normally termed “design’) are presented in this engineering
appendix to the feasibility report. The location and vicinity map of the project is shown
on Plate A-1.1.

A-1.1 BACKGROUND

The existing Kansas Citys Flood Damage Reduction Project provides local flood
protection for the metropolitan areas of Kansas City, Missouri and Kansas City, Kansas.
This feasibility study serves to re-examine the performance of these units.

Section 216 of the 1970 Flood Control Act provides authority to reexamine
completed civil works. Section 216 reads as follows:

The Secretary of the Army, acting through the Chief of Engineers, is authorized to
review the operation of projects, the construction of which has been completed and which
were constructed by the Corps of Engineers in the interest of navigation, flood control,
water supply, and related purposes, when found advisable due to the significantly
changed physical or economic conditions, and to report thereon to Congress with
recommendations on the advisability of modifying structures or their operation, and for
improving the quality of the environment in the overall public interest.

The Kansas Citys Flood Protection Project consists of seven authorized levee
units along reaches of the Kansas and Missouri Rivers. The seven units include:

1) Argentine
2) Armourdale
3) Birmingham
4) Central Industrial District — Kansas section (CID-KS)

Central Industrial District — Missouri section (CID-MO)
5) East Bottoms
6) Fairfax-Jersey Creek
7) North Kansas City — Airport section

North Kansas City — Lower section
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The Kansas Citys project is authorized as seven levee units as the Central
Industrial District Unit and the North Kansas City Unit were considered to be one unit
regardless of the geopolitical boundaries involved. These two units are separated for the
purposes of the feasibility study.

The existing project extends over the lower 10 miles of the Kansas River and, on
the Missouri River, from 6.5 miles upstream to 12.5 miles downstream of the mouth of
the Kansas River. The seven units of the flood protection system were designed and
constructed in conjunction with each other, but are independently operated to some
extent. The total protected area covers about 32 square miles and is characterized by
dense industrial and commercial development. Some limited residential habitation is also
present. Communities (or portions thereof) within the study area include Kansas City,
North Kansas City, Randolph, and Birmingham all in Missouri; and Kansas City, Kansas.

This engineering appendix supports the Interim Feasibility Report which is aimed
at examining potential improvements to increase the existing project performance
consistent with the original authorization. This engineering appendix (similar to the main
report) focuses on four of the seven levee units that compose the Kansas Citys system:
the Argentine Unit, the North Kansas City Unit, the East Bottoms Unit, and the Fairfax-
Jersey Creek Unit. A fifth levee unit, the Birmingham Unit, was determined to meet the
authorized level of protection assuming continued adequate operations and maintenance
efforts. The Final Feasibility Report will address the two remaining levee units
(Armourdale and the Central Industrial District (CID) Units).

A-1.2 GENERAL DESCRIPTION OF LEVEE UNITS

The quantities of certain smaller features as represented herein may change as
development or other activities make it necessary. Quantities shown are from the best
information available at the time of appendix compilation. Furthermore, the quantities
shown for pump plants and drainage structures, in most cases, include both Federal and
nonfederal quantities.

A-1.2.1 Argentine Unit

The Argentine Unit is located in Wyandotte County, Kansas, on the right bank of
the Kansas River. The unit begins at the Santa Fe Railroad embankment upstream from
the Turner Bridge at a point approximately 4,000 feet east of the mouth of Barber Creek.
The beginning portion of the levee unit parallels the Santa Fe Railroad embankment
before turning northwesterly toward the Barber Creek mouth. At about Kansas River
Mile (RM) 10.1, the unit turns to follow the course of the Kansas River. The levee unit
ends on the Kansas River at a point about 2,000 feet downstream of the 18th Street
Bridge (Kansas RM 4.7). A floodwall containing two stoplog gaps crosses the train
tracks to the south and ties into high ground.

Modification and strengthening of works originally constructed by the Kaw
Valley Drainage District began in May, 1951 and were completed in November, 1955 by
the Corps of Engineers. More recent improvements, separately authorized as the 1962
Modification, were completed in April, 1978.

The flood protection facilities consist of levees, stability berms, floodwalls,
underseepage control, 2 stoplog gaps, 6 pumping plants and 18 drainage structures. The
levees total approximately 5.2 miles long. The floodwalls total about 1,350 feet.
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A-1.2.2 Armourdale Unit

The Armourdale Unit is located along the left bank of the Kansas River from RM
7.0 to RM 0.3, near the confluence of the Kansas and Missouri River. The original levees
and floodwalls were constructed under the jurisdiction of the Kaw Valley Drainage
District. The protection is separated into three sections totaling about 5.8 miles in length.
The uppermost levee section is a tieback from high ground west of Mattoon Creek, then
heads downstream to the Union Pacific Railroad tracks. From the Union Pacific Railroad
tracks, the levee extends from the railroad embankment near the mouth of Mattoon Creek
downstream along the left bank of the Kansas River to the floodwall. The second portion
is a floodwall that begins north of the Chicago, Rock Island, and Pacific Railroad Bridge
and extends downstream to connect with the third levee section. The third levee section
ties back into high ground at the embankment of the Lewis and Clark Viaduct.

Construction of the Federal project began in May, 1949 and was completed in
February, 1951. More recent improvements, separately authorized as the 1962
Modification, were completed in April 1976.

The flood protection unit consists of levees, stability berms, retaining walls,
floodwalls, underseepage control including 45 relief wells, 2 sandbag gaps and 2 stoplog
gaps, 10 pump plants, and 36 drainage structures. The levees stretch about 5.7 miles
through the Armourdale Unit and the floodwalls total approximately 6,600 feet.

A-1.2.3 Birmingham Unit

The Birmingham Unit is located on the left bank of the Missouri River,
approximately 12.4 miles downstream from the mouth of the Kansas River. The original
construction was done under the jurisdiction of the Birmingham Drainage District
allowed by a resolution dated February 18, 1946. The upstream section of the levee was
raised and strengthened in 1952 by the Federal Government. The downstream section
was strengthened and modified in 1954 and 1955. The levee begins at the bluff southeast
of Randolph, Missouri and extends southwest along an abandoned railroad fill. It
continues south to the Missouri River and downstream until it turns north and west along
the left bank of the old Liberty Bend channel to the old Wabash Railroad. From there,
the levee goes upstream along the right bank of Shoal Creek to high ground at Liberty
Road.

The flood protection works include a levee, stability berms, floodwalls,
underseepage control, 3 sandbag gaps, 2 stoplog gaps, 2 pump plants, and 4 drainage
structures. The levee is about 11.0 miles long and the floodwalls total approximately 430
feet.

A-1.2.4 Central Industrial District — Kansas Unit

The Central Industrial District — Kansas flood protection unit is located in
Wyandotte County, Kansas, and extends from the Kansas/Missouri state line along the
right bank of the Missouri River to the mouth of the Kansas River. It then continues
upstream along the right bank of the Kansas River to RM 3.4. The Kaw Valley Drainage
District is the local agency responsible for operation and maintenance. The original unit
was constructed by the Kaw Valley Drainage District prior to May, 1948, when initial
Federal improvements began. The bulk of the improvements were completed by
November, 1955. The most recent improvements were completed in December, 1979.
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The unit consists of a system of levees and floodwalls, underseepage control
including 17 relief wells, a stoplog gap, a sandbag gap, 10 pump plants, and 23 drainage
structures. The levee is approximately 1.7 miles long and the floodwalls total about
7,900 feet.

A-1.2.5 Central Industrial District — Missouri Unit

The Central Industrial District — Missouri flood protection unit is located in
Kansas City, Missouri within Jackson County. The unit extends along the right bank of
the Missouri River, upstream from the Grand Avenue Viaduct (RM 365.7), to the
Kansas/Missouri state line (RM 367.2). The initial construction began in March, 1946
and was completed in September, 1947. Significant improvements and repair of 1951
flood damage followed the initial construction and were completed in November, 1955.

The unit consists of a system of levees, floodwalls, underseepage control, 1
sandbag and 7 stoplog gaps, 7 pump plants, and 5 conduits. The levees total about 430
feet in length and the floodwalls are about 1.5 miles long.

A-1.2.6 East Bottoms Unit

The East Bottoms Unit is located in Kansas City, Missouri within Jackson
County. The unit extends downstream along the right bank of the Missouri River from
the Armour-Swift-Burlington (A.S.B.) Bridge, RM 365.6 (adjusted 1960) to the mouth of
the Blue River, RM 357.7 (adjusted 1960). Then the levee turns and heads west upstream
along the left bank of the Blue River to the Union Pacific Railroad embankment.

The initial construction was completed in September, 1950, and the City of
Kansas City formally accepted the project on July 30, 1951. The most recent work on the
East Bottoms Unit was completed in August, 1974.

The unit consists of a system of levees, floodwalls, stability berms, retaining
walls, underseepage control including 28 relief wells, 3 stoplog gaps, 11 pump plants,
and 17 drainage structures. The levee portion is about 9.2 miles long. The floodwall
portion is approximately 2,190 feet long.

A-1.2.7 Fairfax-Jersey Creek Unit

The Fairfax-Jersey Creek Unit is located on the left bank of the Kansas River
from the Union Pacific Railroad Bridge (Kansas RM 0.3) downstream to the mouth of the
Kansas River. It then extends along the right bank of the Missouri River from Missouri
RM 367.5 to RM 373.9 (1960 adjusted mileage).

Initial construction occurred in April, 1940 and was completed in May, 1941.
Numerous modifications and improvements were constructed in the late 1940s, early
1950s, and 1955, with the most recent completed in June 1955.

The flood protection facilities consist of levees, floodwalls, underseepage control
including 113 relief wells, 4 stoplog gaps, 1 sandbag gap, 13 pump plants, and 23
drainage structures. The total length of levees is about 5.3 miles and the floodwalls are
approximately 4,040 feet. The Fairfax Drainage District provides operation and
maintenance from levee Sta. 31+50 (boundary line with Kaw Valley Drainage District) to
Sta. 313+72 (bluff at upstream end of unit).
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A-1.2.8 North Kansas City — Airport Section

The North Kansas City — Airport Section is located in Kansas City, Missouri
within Clay County. The protection lies along the left bank of the Missouri River from a
few feet beyond the city boundary with North Kansas City, Missouri (RM 369.6, 1960
adjusted) to the downstream floodwall at the Hannibal Bridge (RM 366.2, 1960
adjusted). This corresponds to stationing 70+40 and stationing 210+40, respectively.

Construction began in May, 1946 and Kansas City, Missouri accepted the unit in
October, 1947. Several improvements have been made since the initial construction, with
the most recent work being completed in June, 1955.

The flood protection facilities consist of levees, floodwalls, underseepage control
including 48 relief wells, 3 pump plants, and 3 drainage structures. Total lengths of levee
and floodwall are approximately 2.5 miles and 530 feet, respectively.

A-1.2.9 North Kansas City — Lower Section

The North Kansas City Unit portions maintained by the North Kansas City Levee
District are often called the “downstream section” or “lower section” and are located in
both North Kansas City and in Kansas City, Missouri. These portions include a short
upper section extending downstream along the left bank of the Missouri River from the
bluff just north of the Kansas City, Missouri Waterworks intake to where the Airport
section (described above) begins (Sta. 0+00 to Sta. 70+40). After the Airport section
ends, the “downstream section” resumes at the Hannibal Bridge (Sta. 210+40) and
continues in an easterly direction. It follows along the left bank of the Missouri River to
a point where the North Kansas City hillside ditch exits to the Missouri River near the
Missouri River Chouteau Bridge. At the hillside ditch outlet, a long hillside tieback turns
back sharply to the Northwest and runs to a termination point just west of the North
Cherry Street bridge (Sta. 469+17). Construction began in 1946. Several improvements
have been made since initial construction, with the most recent work being completed in
June, 1955.

The unit consists of a system of levees, floodwalls, underseepage control, 3
stoplog gaps and 1 sandbag gap, 6 pump plants and 6 conduits. The North Kansas City —
Lower section has approximately 6.2 miles of levees and about 310 feet of floodwalls.
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PLATE A-1.1
Location and Vicinity of Kansas Citys Flood Protection Project
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A-1.3 SPONSORS AND OWNERSHIP
Discussions with local sponsors have provided much information used in this
study. The local project sponsors are listed below:

Protection Unit Sponsor

Argentine Kaw Valley Drainage District
Armourdale Kaw Valley Drainage District
Birmingham Birmingham Drainage District™®

Central Industrial District — Kansas ~ Kaw Valley Drainage District
Central Industrial District — Missouri  City of Kansas City, Missouri

East Bottoms City of Kansas City, Missouri
Fairfax-Jersey Creek Fairfax Drainage District and
Kaw Valley Drainage District
North Kansas City — Airport City of Kansas City, Missouri
North Kansas City — Lower North Kansas City Levee District

* Note: for purposes of the feasibility study, the funding and study team representation
for the Birmingham Drainage District is being provided by the City of Kansas City,
Missouri.

A-1.4 STUDY DEVELOPMENT

A Corps of Engineers (COE) reconnaissance level report was completed in
August, 1999. The Reconnaissance Report identified a Federal interest in further
investigations. That recommendation led to the current Feasibility Study. An early effort
under feasibility was development of the Inventory of Drainage Features Report
submitted to the COE and performed by HNTB Corporation in June, 2001. The general
purpose was to obtain original drainage designs of interior structures and to compare
those designs with current conditions for each unit. More specifically, the tasks included
the compilation of an inventory for each levee unit’s drainage system capacity criteria
and assumptions, along with the recording of flood protection penetration information for
stormwater conduits.

The Inventory of Drainage Features Report was incorporated into work on
existing conditions analysis of each unit in the protection system. Additionally,
information was gathered (where available) from the original design documents,
Operation and Maintenance (O&M) manuals, and associated studies. The Corps utilized
current hydrology/hydraulics models, and geotechnical/structural risk and uncertainty
(R&U) study methods to develop the engineering portions of the existing conditions
(baseline) analysis of the existing project. Much of this analysis was based on data and
observations from recent high water events (since the original project design), especially
those in 1993 and 1995. This new engineering analysis, along with the economic (HEC-
FDA) analysis, established a complete R&U approach to estimating existing conditions
flood damages. The engineering and economic evaluations taken together with a
summary baseline environmental review and an HTRW review of the study area formed
the full picture of existing conditions. A review of existing conditions results by the
study team provided guidance during the scoping and development of future conditions
(with and without project) work. This Engineering Appendix to the Interim Feasibility
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Report identifies those first phase areas. There are other potential areas of interest
identified for a second phase feasibility investigations to be included in the final
Feasibility Report document.

The engineering risk and uncertainty analysis is summarized below. Details and
calculations supporting the results appear within the various chapters of the engineering
appendix.

Geotechnical and Structural engineers determined the most likely expected modes
and sites of failure prior to overtopping in each Unit. A full range of conditional
probabilities of failure versus river stage elevation encompassing the PFP and PNP were
determined by geotechnical and structural engineer PDT members for each site/mode of
failure in each Unit.

The geotechnical probabilities of failure were developed based on procedures
identified in ETL 1110-2-556, Risk-Based analyses for Geotechnical Engineering for
Support of Planning Studies, except that the acceptable factor of safety identified in the
ETL was modified to a more realistic factor of safety based on Kansas City District 1993
flood observations and historical experience.

To produce the structural probability of failure versus river stage curve, critical
sections of each structure were analyzed (stability and strength factors of safety
determined) using material strengths and soil properties. Next, the soil and material
parameters were varied to plus and minus one standard deviation from the mean, one at a
time, and the factor of safety was recomputed. A Taylor series expansion was used to
compute a probability of failure.

The first phase areas of interest are as follows:

e Argentine Unit. Findings for overtopping risk and geotechnical/structural risk
have led the PDT to undertake evaluations which are aimed at increasing the
unit’s overall level of performance. Reduction of geotechnical/structural risk has
been examined in conjunction with an increase in overtopping protection. This
portion of the study considered raises to meet the 0.2% chance of exceedance
(500-year), the 0.2% (500-year) plus-3-feet, and the 0.2% (500-year) plus-5-feet
water surface profile elevations along the Argentine levee/floodwall. The
Argentine Unit includes a number of features and components which were
examined and documented:

Levees

Floodwalls

Pump Plants

Closures

Drainage Structures

Relief Wells Systems

Utilities
The Argentine efforts have generated the majority of Phase 1 feasibility analysis
and design documents.

¢ East Bottoms Unit — Missouri and Blue Rivers Confluence Site. Findings for
geotechnical risk have led the PDT to undertake evaluation of measures to better
control underseepage near the confluence of the Missouri and Blue Rivers. This
site is at the lower end of the East Bottoms protected area. The recommended

YVVVVYVYYVYYVY
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solution is construction of a number of relief wells with a header system that
directs underseepage towards the existing drainage ditch and pump station.
Fairfax-Jersey Creek Unit - Floodwall near BPU Power Plant. Findings for
structural risk have led the PDT to undertake evaluation of strengthening and/or
replacement measures for this floodwall. The Fairfax floodwall is an inverted T-
type wall with a key. Steel sheet pile located below the key provides protection
from underseepage. The wall is approximately 1450 ft. long with 34 monoliths.
The original construction drawings required a minimum pile length of 20 ft. Field
tests were recently performed, and the results show that actual pile length is 19 ft.
in some cases. These shorter piles may be inadequate to support the floodwall
under some rare conditions. The recommended solution is strengthening
(additional piles and buttresses) of the existing wall.

Fairfax-Jersey Creek Unit — Jersey Creek Sheet Pile Wall. The feasibility
examination of the Fairfax-Jersey Creek sheetpile wall (Sta. 287+86 to Sta.
302+32) is aimed at understanding the risk at this site, and developing solutions
for successfully reconstructing this wall which is exhibiting age-related
deterioration. Good solutions for this site include placing new sheetpile landside
of the existing wall by a crane. Open and closed cell designs are practical
solutions, with the main difference being cost. The open cell solution is efficient
for this site and is the recommended solution.

North Kansas City Unit — Harlem Area Levee Segment. Findings for
geotechnical risk have led the PDT to undertake evaluation of measures to control
underseepage in the area. The geotechnical R&U analysis is corroborated by
observations during the 1993 flood event and documentation from the original
design memorandum that suggested the possible need for additional underseepage
control measures that were never constructed. The recommended solution is
construction of a new buried collector system parallel to the levee with temporary
pumping measures (under flood conditions).

North Kansas City Unit — National Starch Area Levee Segment. Findings for
geotechnical risk indicate the need for measures to improve underseepage control
in the area lying along the left (north) bank of the Missouri River between the
Heart of America Bridge and the Paseo Bridge, generally within or adjacent to
National Starch Corporation properties. The geotechnical R&U analysis is
corroborated by observations during the 1993 flood event which indicated
significant underseepage pressures landward of the levee. The recommended
solution is construction of a series of pressure relief wells and a pump station to
effectively draw down the pressures in this area.

In order to obtain a clearer overview of the areas of interest for this first phase,

Plates A-1.2 through A-1.11 are provided on the following pages. The footprint mapping
details the location of each area of interest and the proposed improvements/remedies. As
subsequent chapters provide discussion of each Phase 1 area of interest, these Plates will
be valuable visual and summary references. For further discussion and characterization
of alternatives, refer to the main Interim Feasibility Report.
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PLATE A-1.2
Argentine Footprint Mapping (1 of 5)
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PLATE A-1.3
Argentine Footprint Mapping (2 of 5)
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PLATE A-14
Argentine Footprint Mapping (3 of 5)
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PLATE A-1.5
Argentine Footprint Mapping (4 of 5)
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PLATE A-1.6
Argentine Footprint Mapping (5 of 5)
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PLATE A-1.7
East Bottoms (Missouri and Blue Rivers Confluence Area) Footprint Mapping
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PLATE A-1.8
Fairfax-Jersey Creek (BPU Floodwall) Footprint Mapping
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PLATE A-1.9
Fairfax-Jersey Creek (Jersey Creek Sheet Pile Wall) Footprint Mapping
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PLATE A-1.10
North Kansas City — Lower (Harlem Area) Footprint Mapping
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PLATE A-1.11
North Kansas City — Lower (National Starch Area) Footprint Mapping
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A-1.5 LEVEE/FLOODWALL FEATURES INVENTORY

The pages in this section represent a culmination of effort throughout the study to
list and describe the levee unit features within the project scope. An early baseline for
these listings was the Reconnaissance Report findings. Field investigation and
discussions with sponsors and Corps personnel built upon that initial listing during early
feasibility work. As the study progressed, existing conditions were analyzed.
Information from those findings was then incorporated into the features listings. Certain
units and/or features warranted further analysis (Phase 1 areas of interest or those slotted
for Phase 2 work) as part of the future conditions work. Analysis results from those
investigations have provided additional information presented in the inventory. The
inventory will continue to be updated as the study moves forward into Phase 2.

The feature listings are divided by levee unit and contain the following main
headings:
Underseepage Control
Levees
Floodwalls
Closure Structures
Pump Plants
Storm Sewers
Utility Lines

For each heading classification in the levee/floodwall features inventory, the
following information is generally provided:
e location along the protection unit
e associated physical parameters
e reference for analysis and backup information
e notes gathered throughout the study about the feature

Each type of feature has its own color code, which links the feature type to the
graphic representation of the levee unit. Station numbers listed in the spreadsheets are
identified with the same station numbers as shown on the aerial view of the levee system.
Each unit has a general overview layout graphic as well as several cut-sheets taken from
a grid of the overview sheet. Note that all graphics associated with the inventory listing
are of existing conditions only. In contrast, the footprint mapping exhibits provide the
recommended alternatives for each area of interest.

It has been determined that some levee unit sponsors do not own and operate all
of the drainage structures in their respective levee unit. In addition to privately owned
conduits or pumps draining a particular property, there are a few pump plants in the
Argentine, Armourdale, Central Industrial District — Kansas, and North Kansas City —
Lower protection units owned by different entities. Some pump stations within the
boundaries of Argentine, Armourdale, and the CID — Kansas are owned and operated by
the Unified Government of Wyandotte County/Kansas City, Kansas. Pump stations
within North Kansas City — Lower are owned by the City of North Kansas City and
leased to the levee district. Where applicable, notes are made to those effects within the
spreadsheet feature listings in this chapter.
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The spreadsheet information shown on the following pages serves as an easily
accessible central location for summary of the feasibility study effort. This
levee/floodwall features inventory will continue to be a focal point throughout the
remainder of feasibility engineering work. Updates will be made as appropriate during
and following Phase 2 analysis.
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EXHIBIT A-1.1
Argentine Unit — Levee/Floodwall Features Inventory
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Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

28 APR 06
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UNDERSEEPAGE CONTROL

Reach Design Head .
Type of Control %ﬁ ) Analysis Comments
Station Station
. Bedrock varies along Santa Fe
0+00 28+50 None 10 Refer (o the Geotechnical | - ¢ i tch and Barber Creek
Chapters of this Appendix )
Channel - see borings
) - . Bedrock varies along Santa Fe
. The aritcal existing condition | £ iy i oy and Barber Creek
Sheet piling at Stop section for the Argentine Unit is ) L
. h ) Channel - see borings. The critical
28+50 39400 Log Gap to Elev. 756; 13 located at approximately Station area for seepage and slope stabillty
Riverside toe trench to 37+80. Refer to the Geotechnical e " )
approx. 10' depth Chapters of this Appendix for for existing conditions considers only
’ more information 5 foot average blanket thickness of
' silt (ML) material along Barber Creek.
; Critical area for existing condition is
39+00 59+00 None 10015 Refer to the Geotechnical | 14 Station 53+50 and extending
Chapters of this Appendix )
to Tumner Bridge
Refer to the Geotechnical
50+00 75400 None 151013 Chapters of this Appendix
Existing conditons analysis suggested|
that a toe wall was likely required for
75400 95+00 None 61010 Refer to the G_eotechnlc:_il !ajd&de expansion. Future
Chapters of this Appendix | conditions analysis recommends an |
wall in this area (see Levees and
Stability Berms sheet).
Refer to the Geotechnical
95400 105+00 None 014 Chapters of this Appendix
Refer to the Geotechnical
105+00 186+00 None 14t0 15 Chapters of this Appendix
Refer to the Geotechnical
186+00 210+00 None 14t0 16 Chapters of this Appendix
Refer to the Geotechnical
210+00 217+50 None 6 Chapters of this Appendix
Refer to the Geotechnical
217+50 255+00 None 14t0 17 Chapters of this Appendix
Refer to the Geotechnical
255+00 276+70 None 15t0 6 Chapters of this Appendix
Sheet piling under ;
276+70 287+92 Floodwall and Stop 6 Refer (o the Geotechnical
Log Gap Chapters of this Appendix
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Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

8 APR 06
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Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations
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EXHIBIT A-1.2
Armourdale Unit — Levee/Floodwall Features Inventory
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Flood Damage Reduction Project Feasibility Study
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Armourdale Unit




Armourdale Unit

Reach Design
Type of Control Analysis Comments
P Head (ft Y
Station Station
Sheet Piling
associated with Stop N To approximate elevation 750 on
-10+33 (0+05 UE) | -7+48 (2+90 UE) Log Gap at Station 8 To be determined in Phase 2 landside and 746 on riverside
0+40 UE to 2+90 UE
Cutoff Trench at
-7+48 (2+90 UE) | -2+88 (7+50 UE) | approximately Sta. 8 To be determined in Phase 2 To approximate elevation 751
3+50 UE to 7+50 UE
-2+88 (7+50 UE) | 6+10 (16+48 UE) None 8 To be determined in Phase 2
6+10 (16+48 UE) 15+00 None 8 To be determined in Phase 2
15+00 35+00 None 8 To be determined in Phase 2
35+00 60+30 None 8 To be determined in Phase 2
60+30 T7+78 None (Floodwall) 10 To be determined in Phase 2
77+78 80+00 None 1 To be determined in Phase 2
Current area fill elevation 760.00 out to
200 feet. The critical area for seepage
80+00 94+00 Landside Area Fill | 12 To be determined in Phase2 |20 S1oPe stabllty for existing conditiong
(approximately Station 89+14) considers
12 foot average blanket thickness of Silt]
(ML) material.
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Armourdale Unit

Reach Design
Type of Control Analysis Comments
P Head (ft Y
Station Station
94+00 103+00 None 9 To be determined in Phase 2
103+00 130+00 None 9 To be determined in Phase 2
130+00 190+00 None 4 To be determined in Phase 2
Lii diieclifl\vr\glls:;ill Shawnee Avenue Pump Station; Area
190+00 246+90 . 16 To be determined in Phase 2 fill to elevation 748; See attached chart
Station 220+00 to for well locations
226+00
246+90 250450 None 15 To be determined in Phase2 | "ot Piing extends nearly fo or below
base of blanket
250+50 257+65 None 1 To be determined in Phase 2
Surface discharge wells; See attached
257+65 295+00 14 Relief Wells 22 To be determined in Phase 2 chart for well locations; RR "slot" is
critical point for relief wells
Central Avenue Pump Station; See
295+00 302458 7 Relief Wells 14 To be determined in Phase 2 attached chart for well locations;
Basements of Beef Packing Co. are
driving need for relief wells
302+58 344+03 LE) (61+00 None 8 To be determined in Phase 2
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EXHIBIT A-1.3
Birmingham Unit — Levee/Floodwall Features Inventory
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Birmingham Unit

Reach Design Head ;
Type of Control %ﬂ ) Analysis Comments
Station Station
-(24+32) 0+00 Cutoff Trench 5t0 10 N/A To elevation 743
0+00 15+00 None 9to 11 N/A
15+00 40+00 None 6to12 N/A
Long Berm from 52+25
40+00 70000 | ©OEHISWAN=00) gy g N/A To elevation 739
400" variable)
(Landside)
70+00 92+50 None 6to12 N/A
92+50 139+00 None 121013 N/A
Long Berm (max. width .
139+00 145+50 = 387" (Landside) 1 N/A To elevation 734
145+50 176+00 None 10to 12 N/A
Long Berm (max. width
176+00 179+00 \ . 1" N/A
= 244') (Landside) To elevation 733.5 to 733.9; Field
reconnaissance indicated that this
seepage berm had been incorporated as
Long Berm (max. width part of the adjacent farm land.
179+00 180+00 =244' to 344") 1" N/A
(Landside)
Long Berm (max width
180+00 184+00 = 344) (Landside) 13 N/A
. To elevation 733.5 to 733.9; Field
Long Berm (max. width reconnaissance indicated that this
184+00 185+00 = 344' to 244") 14 N/A .
(Landside) seepage berm had been incorporated as
part of the adjacent farm land.
Long Berm (max. width
185+00 190+00 = 244) (Landside) 13 N/A

* Information not found
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Birmingham Unit

Reach Design Head .
Type of Control %ﬂ ) Analysis Comments
Station Station
The critical existing conditions section for
the Birmingham Unit is located at
190+00 202+50 None 14 N/A approximately Station 200+00. Refer to
the Geotechnical Chapter of this
Appendix for more information.
Long Berm (max. width
202+50 218+00 = 385) (Landside) 15 N/A
) To elevation 732.6 to 732.2; Field
Long Berm (max. widh reconnaissance indicated that this berm
218+00 219+00 =385' to 245') 14 N/A )
) had been incorporated as part of farm
(Landside) |
and.
Long Berm (max. width
219+00 222+00 = 245) (Landside) 13 N/A
222400 a5gesp | Cutoff Trench 256+00 13 N/A To elevation 719
to 257+50
258+50 267+50 Long Be:gé?)ax' e 14t0 16 N/A To elevation 728.7
267450 297450 | Cutoff Trench 265+00 12 N/A To elevation 719
to 279+00
297+50 312450 Long Be:gég]')ax. e 15 N/A To elevation 731.9
Long Berm (max. width .
312+50 317450 = 266'to 35) 13 N/A To elevation 731.9 to 728
317+50 380+00 None 10t0 13 N/A
380+00 436+00 None 11t0 16 N/A
436+00 460+00 None 14 N/A
Seepage Berm 467+00)
460+00 558+35 to 527+50 (width = 17 N/A To elevation 728
150")

* Information not found
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: Kansas Citys, Missouri and Kansas
| Flood Damage Reduction Project Feasibility Study ||
Levee Stationing Locations

28 APR 06
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: Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

28 APR 06

Birmingham Unit
Station 139+00 to 289+50
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STATION KEY:
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Gold Floodwalls
Purple Closure Structures
Blue Pump Plants
Red Storm Sewers
Gray Utility Lines
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: 3 / Created by:
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Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations
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EXHIBIT A-1.4
CID (Kansas) Unit — Levee/Floodwall Features Inventory
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Kansas Citys, Missouri and Kansas

Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

28 APR 06

Station Points

Levee/FloodWall

Missouri River Mile (Points)

Kansas River Mile (Points)

Missouri River Mile (Line)

ile (Line)
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Projection:
M Zone 15, Feet
Datum:

NAD 83
Created by:
USACE, KC District,
GDS Team
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CID (Kansas) Unit

Reach Design
Type of Control Analysis Comments
P Head (ft) /
Station Station
-6+36 1180 feet of 15" corrugated metal collector pipe.
(83+01 CID- 5+00 Collector Pipe 10 To be determined in Phase 2| Discharge manholes at 84+00 CID-MO and 0+12,
MO) inspection manhole at 5+03.75
5+00 26+70 None 2 To be determined in Phase 2
Toe drain and
26+70 40+50 concrete sheet piling 5 To be determined in Phase 2 Sheet piling to approximate elevation 731.
along wall
40+50 65+00 None 5t012 To be determined in Phase 2
The critical section for seepage and slope stability
for existing conditions (approximately Station
70+75) used a blanket thickness of 17.5 feet of silt
Area fill in old railroad or (ML) material. The CID-KS O&M Volume |
65+00 79+30 slot and relief wells 18 To be determined in Phase 2| discusses area fill on pg. 4-2, but fill is not shown
plugged on plan and profile sheets; The DM#4 for the Unit
states on pg. 12 that fill to elevation 744.0 would
be required to replace the existing and previously
proposed new wells.
79+30 97+00 10Relief Wells | 201013 |To be determined in Phase 2| >c¢ 2tiached chart fﬁ:ta"s and locations of
97+00 103+00 None 3to5 To be determined in Phase 2
103+00 148+00 Toe drain along wall 10 To be determined in Phase 2
148+00 168+35 Toe drain along wall 10 To be determined in Phase 2

* Information not found
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Kansas Citys, Missouri and Kansas .
Flood Damage Reduction Project Feasibility Study [}
Levee Stationing Locations
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Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations -
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EXHIBIT A-1.5
CID (Missouri) Unit — Levee/Floodwall Features Inventory
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Kansas Citys, Missouri and Kansas
{ Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

28 APR 06

CID (Missouri) Unit
Station 0+00 to 83+01

Fiaell. ¥ sl

L.| STATION KEY:

Brown Underseepage Points
Green Levees and Stability Berms
i Gold Floodwalls
| Purple  Closure Structures
Blue Pump Plants
| Red Storm Sewers
Gray Utility Lines

Station Points

Levee/FloodWall

Missouri River Mile (Point
Kansas River Mile (Points)
Missouri River Mile (Line)

Kansas River Mile (Line)

P ‘% gy - Projection:
1 inch equals 60 e oy UTM Zone 1'.:3, Feet
R Datum:
i : NAD 83
Created by:

USACE, KC District,
GDS Team

==




EXHIBIT A-1.6
East Bottoms Unit — Levee/Floodwall Features Inventory

1-109



Projection:
UTM Zone 15, Feet
Datum:

NAD 83
Created by:

USACE, KC District,

GDS Team

Stationing Points

Levee/Floodwall

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study f
Levee Stationing Locations

28 APR 06

LT T T




East Bottoms Unit

UNDERSEEPAGE CONTROL
Reach i
Type of Control Desuf; )H ead Analysis Comments
Station Station
0+50 57400 Levee: Buried collector 8 NA Abandoned; Landside backfilled to top of levee
except at pump plants
Floodwall with excavated and Cutoff trenches to elevation 738 until Sta. 64+50,
57400 74450 backfilled cutoff trench 10 NA then to elevation 740
Riverside impervious slope
74+50 93+65 extended through top 5 to 10 feet 18 N/A 5 to 10 feet of sand overlying impervious blanket
of blanket to form cutoff
. ) 2 discharge and 4 access manholes, pipe size:
93+65 117+00 Buried collector pipe 18 N/A 15" t0 30" (Collector System No. 2).
117+00 160+00 None 18 N/A
. ) 21 discharge and 5 access manholes, pipe size:
160+00 285+00 Buried collector pipe 18 N/A 15" t0 30" (Collector System No. 3)
. . Collector Pipe System abandoned due to landside
25+00 268+05 Buried collector pipe 18 NA landfil; No details of landside fl found.
. Replaced Collector Pipe System due to clogging;
208+05 347496 28 relef wells 18 NiA See attached chart for relief well details.
Transition from Missouri River protection to Blue
Refer o the River Protection; Cutoff trench recommended for
347+96 385+00 None 18 Geotechmcal Chapters 357428 (EAST-9 PG.5) but not shown on any
of this Appendix
plans
The critical existing conditions section for the East
Refer to the Bottoms Unit is located at approximately Station
385+00 404+00 None 17 Geotechnical Chapters | 389+54. Bayer Corporation has three relief wells
of this Appendix installed near Sta. 401+00, but no details were
found.
Refer to the
404+00 410+85 Collector pipe 17 Geotechnical Chapters 1 discharge and 1 access manhole
of this Appendix
Refer to the
410+85 414+00 None 17 Geotechnical Chapters
of this Appendix
Refer to the
414+00 433+00 Collector pipe 17 Geotechnical Chapters 4 discharge and 1 access manhole
of this Appendix
Refer to the
433+00 479+67 None 17 Geotechnical Chapters
of this Appendix
479467 501400 None . NA Levee ties into RR embankment; no subsurface
data found

* Information not found
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East Bottoms Unit

UTILITY LINES
, . Conduit - Conduit Length ,
Station (ft.) Function Composition Conduit Size Below.FIood Control Structure Type Analysis Comments
Protection (ft.)
57+91 Electrical Duct DIP 12" * None N/A
65+13 Intake RCB 10'W X 20.5H 160 Sluice Gate N/A KCPL Power Plant
66+33 Outlet RCB 15.5'W X 12'H 185 Flap Gate N/A KCPL Power Plant
77+66 Qil Pipeline SP 4" 159.1 Gate N/A MO River Oil Company
81.480 Water Line CIP 4" 159.1 * N/A MO River Oil Company
211+03 Sanitary Sewer CIP 2-24" 136 2-Valves N/A
331400 | Froposed Buried : : : : NA Parallels levee to station 336+00
Cable
348+83 Electrical Duct * * 125 * N/A
348+90 Intake RCP 78" 125 Flap Gate N/A
349+09 Sanitary Sewer CIP 6" 125 Slide and Flap Gate N/A
350+60 Discharge RCP 78" 125 Butterfly Valve N/A
350+73 Intake RCP 78" 125 Butterfly Valve N/A
350+87 Electrical Duct * * 125 None N/A
KCPL Power Plant
351+03 Intake RCP 78" 125 Butterfly Valve N/A
351+15 Discharge RCP 78" 125 Butterfly Valve N/A
351430 Gas Line SP 2" 125 None N/A
351+34 Water Line Gl 4" 125 None N/A
351436 Capped * 4" 125 N/A N/A
351439 Capped * 8" 125 N/A N/A
351+53 Sanitary Sewer WIP 8" 125 Sluice and Flap Gate N/A
363+20 Gas Line CIP 3 80 Valve N/A
402+00 Natural Gas Line SP 20" 130 N/A N/A
456+02 Ash Disposal CIP 6" 90 Air Relief N/A
457+10 Sanitary Sewer RCP 30" 90 Inversted Siphon N/A Northeast sewage plant
461+11 Overflow Sanitary RCP 48" 310 Sluice Gate N/A
467+35 Ash Disposal CIP 6" * Air Relief N/A
468+65 Drainage RCB 2-75'W X 6.0H * 2-Sluice Gates N/A
471470 Sanitary Sewer RCB 2-85'WX7.0H * 3- Sluice Gates N/A

*Information not found
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EXHIBIT A-1.7
Fairfax-Jersey Creek Unit — Levee/Floodwall Features Inventory

1-129



[ (T
Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations

28 APR 06

Projection:
UTM Zone 15, Feet
Datum:
NAD 83
Created by: !
USACE, KC District, [}
GDS Team

Stationing Points
Missouri River Mile (Points) |
Levee/Floodwall

Missouri River Mile (Line)




puno4 JoN UoRewo| ,

YIN 70z adid 40}0a]j00 pue (¢)siiem jolioy 0G+60} 0£+00}
VIN 0z adid 40}0a]j00 pue (2)s|iem Jeljoy 0£+00} 05+88
YIN 88l adid 40}0a]j00 pue (g)sliem ooy 05+88 05+08
VIN g8l adid 40}0a]j00 pue (g)s|iem jeljoy 05+08 05+99
YIN 9l adid 1008100 pue (0} )siiem ey 05+99 05+0G
YIN 89l adid 40}0a]j00 pue (g)siiem ooy 05+0G 0G+8€
VIN Sl adid 10031100 0G+8¢ 16+82
) 0¢. Aisjewnixoidde o} Buiid 198us YN ] llempooy sapun Buiid 198us 16+682 ¥9+G1
' 0¢. Asrewixoidde o} Buiid je8yg VN L llempool sapun Buiid 19ays y9+G} 85+
YIN ] llempooy sapun Buiid 198y 8G+y 85+2
VIN 0 auoN 85+2 65+G-
uonels uonels
SUEI ) sisAjeuy ('y) pesH ubiseq j0u0) Jo adA] \peey
TOYLINOD I9Vd3ISUIANN

jun y9a19 Aesiap-xepieq

1-131



puno4 JoN uolewlo] ,

‘lelsie\ A.__>: 10 J|IS JO 188) | Z JO SSauXDIy} 19yuelq abelone ue

S9SN SUOIIPUOD BuSIXS 10} 00+0].E UOIEIS Je UOHISS [BORIO BY | ViN i BuoN ehatie CE+20E
"|lempooyy Buoje wajsAs 10}93]|00 8y} paIo}sal eMbool Jonun Bund 19
1ey) pautedal sadid Jasiy Y gz, Alsyewixoidde oy Buiid jeays YN L lIempooy op! 1e8us ceeoe 98+.8¢
VIN g8l adid 40}03]100 pue (71 )sl[om Jaljey 98+.82 05+692
VIN S6l adid 40}03]00 pue (61 )sllom Jaljey 06+592 0,+922
VIN S6) adid 101091100 pue () sliopm Jolley 0,+922 00+661
VIN 50z adid 10}09]/00 pue (g)sliom jaljey 00+661 00+88}
VIN 44 adid 10J09]|00 pue (G} )sliom JoIIeY 00+881 00+591
VIN A adid 1009102 pue (})Ijom Jaljey 00+591 0S+191
VIN (44 adid 10J09]100 pue (1| )sljom jo1jey 0S+191 00+8Y1
VIN 6l adid 10}03]|00 pue (y)sjom jaljey 00+871 05+621
VIN 6l adid 40}03]|00 pue (1) 1M Jalley 05+621 05+601
uonels uonels
SjusLIWO! sisjeu '}}) peaH ubisey 0:3u09) Jo adA
) 9 IsAleuy (') pesH ubisag [04u0 Jo adA| yoeoy
TOULNOD 39VdIISHIANN

jun y9a19 Aesiap-xepieq

1-132



‘BulisyyeB uonewolul Joj paluUSPI UBag Sey Juiod JOBIUOD B ‘IGASMOH PUNO) JOU 8JaM UOIJONJISUOD [|8M Jaljal 8y} JO s|iele(,

S V9+8vz | 98-06 vl 081269, | 9809 Ve 7876+68 | €60 V8z
AN VZll 25°58+/9) | 9865 VI8 00Ve+l8 | €662 V9z
GSV0+SHe | 9898 VZL 16'06+99) | 9885 V08 1970+98 | €682 V52
[Sereve | 618 VZil Pe99+59)L | €625 V6. 09°65+68 | 9822 T34
0100+0vC | £6-98 VaLl 85°62+9L | £6-95 VoL 1162+28 | €69 774
0Z6+95C | 9858 70 9560419 | 985S Vel 0000418 | €662 viz
cgverses | 648 Vel \L18H190 | e6¥S Vil orvieel | 9812 V0z
GL92+982 | 9861 VorL L06V+EE7 | 668 vl 0C6h+6GL |  £6-€S V69 820/+9. | €662 a6/
Ge'G8+282 | 98-¢h) Vel €6 17+05C | 9828 VZl 0Lv9+85, | 9825 V89 2500+5L | 62 V6!
£C69+082 | €611 Vel 20664922 | £6-18 VZL 65 V6+.SL | €615 V19 8068+7. | 612 as)
995967 | 98011 VISl 65 VE+Sce | 608 VZl 90'55+55) | £6-05 Vo 89°69+¢, | €60¢ ve)
\SVI+IT | €660} VOEl 1678+62C | 661 VZl 6L 76+eS) | 986V V29 £3°56+1. | €661 Vi)
Y0 L9+017 | 98-80} Vel 'O Lh+ee | 681 VZL P9 19+65) | £6-8Y Vi9 01'95+0L | 9881 7]
oL Ih+elz | 6-L0) avel 18°06+02C | 6L VZi 629L+15) | 617 V65 69°56+29 | 98-L1 7]
\8vbrzle | £6-90) Viel 12Se+86) | £6°9L VZl 1296+6V) | €607 VIS G966+59 | €601 V)
EvSP+0z | 98501 VS 11'80+96) | €67/ VZl 6798Vl | £65Y VS 18°98+29 | €6°G) Ve
9L'16+892 | 98701 azsl 26VLre6) | 98VL Vel 68°G8+Lh) | 981Y VKS 6016709 | €671 77
£8°G6+/97 | €601 VIS 1626+68) | €6€L a 19 vrer) | 98ty VIS OV Ivv6s | €66l )
VLISTI97 | 25200 0zE) 9T 6v+68) | €6CL Vil 1€CGHOeL | 98CY vy 387688 | 62l VOl
91'66+192 | £6-001 Er) 8725198} | €611 V80! er16+0cl | 98lv var 0I'€1+95 | 981 V6
05°€8+692 | £6-001 = S6'/6+68) | £6-0L Va0l 99°¢8+8zL | 9807 Virr 6297435 | €601 W6
SI'/6+h92 | 9866 VoS! 19°90+68) | 9869 Vol 6216+80) | 9868 vZr evezHrs | €6 V8
18°66+692 | £6-86 V62! 00°00+28) | 9889 VZ0! 1761460, | €688 viv 0zvzres | 988 al
1£68+002 | £6-6 v8zl 0079+08) | 9829 V0ol £526+10) | 9818 a6¢ 0615108 | €6 Wi
07 v1+65C | £6-96 izl 88'92+9) | 9899 V86 G9r+00) | 9898 Ve 6vereey | £6°9 V9
0067+852 | 9856 ) 1198+G) | 9859 T £e76+86 | €66t Vig 0[Sty | 98% VS
96'€0+952 | €676 ) 20ezesll | 9849 VZ6 0GV6+16 | 987E Voe 8v65+9v | €67 Vv
88z+v5e | €666 Vil PEV9rell | 98€9 V06 1661496 | 98-€¢ vie 0620+Gy | £6¢ Ve
1582+25C | €626 vezl 6v50+9) | 9829 Vs 0966+76 | 98-¢¢ vZe 200tey | €62 Ve
98604052 | £6-16 Vil 25 10%2l) | 9819 VI8 £096+26 | 98¢ VOe 6v09+0v | 981 )
(v6/£10t) | jaquiny (v6/£101) | jaquiny (v6/£101) | jaquiny W6/£/0L) | oquny
uopgys | 1PN oM uopgrs | 1PIUN oM uopgrs | 1PN oM e oM
lem JeuiBIO lem JeuiBIO lem JeUIBLIO 1M JeuIBIO
MoN MoN MaN MaN

» SUONEIOT [|3M J31I9Y

Hun yoal9 Aasiap-xepie

1-133




V/IN V/IN VIN ¢L+ELE ¢¢+¢0¢

.C | 1SE| 10} 83A8| UO ||lEMPOO| V/IN 07 0l 86+.8¢ 00+.9¢
waag Anjiqels spispue VIN 0¢ 0l 00+.9¢ 1 G+8¢
99A8| a1040q |[em Buluieley VIN VIN VIN 8G+¢ 6G+G-
uonels uonels

(1) WP (W) Juiod buuds
SjusWwWo sisAjeuy
yoeay
wuag Ajjgers

S33ATT

Jun Yool Aasiap-xepied

1-134



punoj jou uoiewloju,

*ded a)id ayy mojeq 61
Buipuaixe so|id punoy bunss| “Aiddns
pue ubisap JainjoeNUBL B Usaq
aney Aew siy; - (Aioeded ajid ‘epelb

xipuaddy sy} Jo Jaideyn Bulesq JOAS|I)UBD | -palIaAUl
pue ussjed Buiosojures ‘yibuans % 1o3ys |99]S % Salld ¢e+¢0¢ 98+.8¢
SNESAIAWID SBIU00 58 LNS) [BJNJONAS BY} 0} Jajey 9]210U09 9]2J0U00 PaVIOJUIDY
seladoud a)id snid ajid o Jsjewelp
pue yibus) ayy paiinbai siskjeue
aimn4 8aAs| Jo doj uo st g} 1sdi 8y
VIN VIN VIN SV Bulid yoous 1G+8C 79461

[lempooy} adA

. ulu
VIN VIN VIN 0l |Bullidyesys Builid yesus S1810U0O PAOIOJUIBY v9+G1 8G+y

1-135

VIN VIN VIN ‘N4 Bulid 198ys Bulid 198ys 8G+v 86+¢
(W) wbusq| edhL  |(u) wbue| edhL uopels | uoiels
SJusWIWO sIsAjeu adA| uonepuno adA] |1e
) 0 ISAleuy oy solld 1 uonepuno4 YR 4oeay
ST1VYMAOoO014

Hun yoal9 Aasiap-xepie




punoy Jou uonewoyul,

}iom | eseyd Buunp
xipuadd
pazA|eue sem deb sy} sp 0 E.Mm;o _M_E%:m
olsiq obeurelq xepre m.£ 0} Jajai - Aarenbape wnuiwnyy peaids Gl 31 Bojdog peosjiey Gl+TLE
QU WOJJ SUOHEPUBLULI0DA) suwioad deb Bojdors
PUE SUJB0U0D UO paseq
(payuan piay) 8ja10u0d yym ut pajjy def - pasojo deg Bojdoig Aemyiem 86+.6C
(payuan piay) 8ja10u0d yym ut pajjy def - pasojo deg Bojdoig S0IYBA 68+96C
pusig VIN Joquily pealds S/l gy Bojdoig peoljiey £6+€)
abeureiq AajleA mey
ousa VIN Jaquuil peaids Gl 29 Bojdog peosjiey 16+9
abeureiq AajieA mey
pusia .
aBeuleiq Aallep mey VIN Jaquit pealds 0C 8'G Bojdog dIYdA 184G
Jousiq ebeureiqg
follep mey| :sxoei) VIN sbeqpues peaidg 9% 0C Beqpues peosjiey 274
peoJ|iey JYioed UoUN
SjusLIWon sishleuy s|euajep\ ainsoj) | adA] uonepuno4 ;Mm,_,ws ('y) wbieH deo adA) uopoun4 ('y) uoners

jun y9a19 Aesiap-xepieq

1-136



“uojjeao| jue|d dwnd oy} Je JaAu 8y} 0} pUOdSBLI0D B]qe} BY} Ul SUOKBABIT "108Ye
OJUl JUBM $°90 JO WINJEP JUSLIND BU} UBYM ‘686 *19G0}00 O} 816 ‘Alenige woy asn ul sem wnjep [euiBuo siy] "62'Gl/ Jo wnjep [eutBlio ay) Buisn |99 ajiw JoAry LNossi e abpug [eqiuueH ay) uo abeb AjD sesuey| ay) o} Jajol USIB sabejs ‘asmIBUI0 UMOYS SS|UN 810N

"seale papuod uf Jajem Jo yjdep pue SMoJj Jjouns au asealoul [|im SIY}
‘winy uj "pabueyd sey snoinsadul Jusdiad ay) ‘19ABMOY ‘BUIES SU) SUlewa) eale aBeulelp 8y} Jo 8zIs 8y "pue| snoiuadwi mou S| eale abeio)s|
[euiBLio ay} ‘alojeiay] "eale siuy ul paoejd usag mou sey jueld Xxepie4 NS ay] “uolelado ul Jabuoj ou si Hodite sy} Jeys 1.} sy} o} anp podiie
8y} punoJe pue Jeau palojs Jabuoj ou si uonipuod abejs mo| ayy Bunp Jeyem ay] "sayoul G9'0 sem Buipuod jo yidap abesene sy ‘uonelado
Lieyd Buidwind ayy yym “8°/1 Iy "sayoul 99°0 sem Buipuod jo yidep abelaay "sjo (9} Inoge sem Jamas auy} Jo Aoeded AyAelb wnwixew ay) pue;

‘Jueid dwnd

U} OJul USY) puE Bjoyuew a}ed UoISIBAIP
ay) 0} Buiuresp adid ,99 e ybnouyy Buiwod
eale Joduy xepreq ay} jo uonod e Buuielp
1omas wo}s AyiAeIB e woly s Moy Y|
MO|4 WIRYSAS Jomas wio)S (z)

2'6€. MOJaq aseg NeyJanQ aulllly PHOA SUBl] 8y} Jo siaBuey ay) Jeau pajeao] uoissaidap e ul palojs sem Jajem ‘sabejs Jaal moj Buung g VIN L€ OML 866/ 9z+0LL / L4
“9)el MoJ} jJoun Jajealb e asnes
‘winy up ‘im snoinsadwi Jusoled Jejesib ay) “sydesBojoyd [euse 9e6| Jo uoioadsul ensia Aq pajewixoidde sem snoiniadwi Jusosad meu ay] D Jueid duind ay) o) ajoyuew
“UBGISAL 3U} 1B J3)IN0 MOU pUB papusiXa aiam sadid au) ‘1Al a4} 0} MO 8U) SSLLIED YDIyM YaYIp & 0} Bunjapno Jo pessy| g ajeb uoisianip & yBinouy) adid ,99 & ybnouy)
“ueyd ay) 0} o 0} moy abedaas pue Jaljal sy} Buimoy|e ‘}o8} gz Je pauado si Bjoyuew WeaSUMOp € ojul Buiod 006 Uy} )| “ajoyuewl e oju adid Jopeay
bdid sepeay [jom Jaifel 8¢ 8U) U0 Bjeb saINjs v/ “Jueld 8y} 0} s806 Moy |e pue pauado si sjoyuew ajeB UoISIBAIP BU} Ul Bjeb 8aINnjs piempue| 8y ) oM Jaljor 8y € yBnoiy) BuiLiod | e+96
[ pasolo si e1e6 80In|s JaAu aU) ‘(1[N0 18 UONeASIS 9'98/) 198} 8/ | IV "JOMBS ,99 B Ul 19AI 84} O} POILIED S| MOJ} WIOJS B ‘SaBEIS JoAl MO| 1 Y/ PUE £9+| || "BIS U9aMIA] Wa)shs U0R0d)j00
abedaas ayj jo uonJod & woyy st Moy 8y |
:obedaag (})
‘weansdn
‘ueyd dwnd ay} jo ubisap ay) souis pabueyd aAey Jou pinoys suonipuod abedsss D dWD 2P  pue [esaje| abedass G| e
“mo}j Bunnquiuod Ajuo ay; si obedssg 'g pue sjoyuew pajed e ybnoiyy Buiod z9+¢8 i g
“aBeulelq Jousju] uo Juawalddng au} Jo G| 8Jeld UO punoy aq ued sanno abedass-abelg “g# duing uo BuipAosl 1oy apiroid ViN dS.9¢ pUE | £+96 "E}S USBMIB] Wa)sAs Uoijoa|j0d ve6L €G+78/8-4
0} pajiejsul si ssedAq Bunejnouioal 0z & 810jaIay | "SUONE)LUI| [e9L108] ASies 0} Jusioyns Jou sI yaiym ‘abelols Jo 3 91gno (6 Ajuo si aiay] "y, abedaas ay) jo uonJod e woly s| Moy dY |
:abedeag
‘Wealsumop diNg .2 pue
‘uejd dwnd ayj Jo ubisap ay} souls pabueyo aAey jou pinoys suol weansdn 4N 2 e ybnoay) Buiuod Ge+67
“moy Bunnguyuod Ajuo sy se sbedess aney jey) sjueid dwnd Joj z uopuo) jueld duind oy [enbe si | uonipuo) Jueld dund 'g VIN [ERER pUB Z9+£8 “BJS Usam]aq WiajsAs uoioa|jod 1'86/ 06+19/674
"abeuleiq Jousju] uo Juswajddng 8y} Jo G|, aje|d UO punoj g ued sannd abedsss-abels 'y abedaas ayj Jo uonJod ay) woy) st MO YL
:mo|4 abedeag
“fyoeden euibuio ay) JajeaiB aq 0} umouy si )i Ing ‘umouun si abieys Jeau ubisap ay) Je Ajoedes Jueid dwnd meu aseid syl 4
*ajel Mo}} JJoun! Jajealb e asnes
fuiny im snoinadwi Juaoiad Jayealb sy sydesBojoyd [elae gg6| Jo uoladsul [ensia Aq pajewxoidde sem snoinsadwi Jusosed mau ay) 3 .
Jousiq sbeuteiq
‘dwnd siy} Aq paniadal sdwnd Aseyixne z ayy
. Xeplle4 ay} Jo suood ulsjsemypiou .
6uoj ou si abemes Aleyues ybnoyy usne ubisap JuaLnd sy} Joj pasn aq o) pawunsse asam ubisap [eulblio ay) Joj pasn smojy ubisap awes sy 'q 10 Yoea 10} 43,98 . 00+62 "xoudde / jued|
“Buijjonuoo s| Ayoedes Jamas ay) “ejenbape si ubisap ay; ‘ubisep dwnd jsaje| auy ut pasn YN e pue sdwnd uiew 0'ssL dwind e81 Aasiap
. . AU} JO yuou eale Ue Aq pangLuod Moy 8y |
bag aey 0} punoj jou aie ease snoinadwl Jusdiad UO Paseq SanfeA Joun JuaLnd ji usng “sabejs e Joj Ajoeded Buidwnd jusioyns si a1y D! ay} 1o} gOY .21 X L1 .
. i . ) 1MO|4 Wa)SAS Jomag WojS
BaJE BIUS BY) JOA0 SAYDUI 11,20 SI 9BE)S I 6°9), B} e Buipuod “(eale;
K1eynquy ssosoe Buipuod “6ae) Ut z¢°0 ! Yolym ‘Ajoeded Jemas Jusioynsul 8y} 0} anp suonIpuod Moy AjAelb Japun sinado Buipuod wnwixep g
‘Jueld dwnd Jamag Jousiq aBeuleiq xepe4 ay) se umouy AjleuiBLo sem jueld duwind yea1) Aasiar ay 'y
S)}Npuo: uoneAs uoiedo Jo
SjuBILIOD sishleuy (siunpuod smoj4 Bunnquuo) (1) uonerar3 Heoot
ableyosiq Jony pooj4 ubisa@ |(y) uoneis / sweN

SINVd diNnd

jun yea19 Aesiap-xepieq

1-137



OJUI JUSM 90/ JO LLUNJEP JUBLING BU} UBUM ‘686 ‘184000 O} 86 ‘Aleniged Loy asn Ul sem wnjep [eUIBLO SIYL "6/°G)/ JO Wnjep [euibuo ay Buisn | 99g | Ja

“uofjeao| jue|d dwnd au) Je JaAu 8y} 0} pUOASBLI0D B]qE} BY) Ul SUOKEABIT "10BYe
unossi je abplg [eqiuueH sy} uo abeb AjiD sesuey| ay) o} Jajol UsIB sabejs ‘asIMIBLIO UMOYS SS|UN 810N

‘swajqod Ayoedes dwnd Aue jo a1eme jou si 8y Ing ‘Xoq }810U0d
) Jue|d Uy} 0} PajIBULI0d d|ND B Jey) pajou Jabeuew jousiq abeurelq xepie4 ay) q
ay) pue jueid

e Aq paoe|del sem pue gep), Ul p

§OY 7.2 X,0,6 & Ut jueld duind ayy

JO YINOS B3JE [eLISNpUI BU) WO S| MO 8Y |
o4

[BLISNPU| %9 MO|4 WIR)SAS 1aMaS WIS (2)

8y} Jo uonoaNASUd ay) douis Apueayiubis pabueyd jou saey eale BunngLIUd ) Jo SUOHIPUCD 8Y] “PaUIEIGO S82INOS SU) UIYJIM JSIXS JOU S30p VIN 404 L X .06 WeaKsUMOp dIND 929 G6+222 /014
Inos molj Aq umop uayouq sajioeded asay) Joj pasu ay) "sabeys uanib je sapoedes ulepad Joy paubisep sem jued dwnd ayj jeyy sieadde | -9 91 U pue weansdn gy vz & YBnoiy
(6£°G1. ses1an $'90,) 9beb pjo sy} Uey) Jamo) Jo8} 6E'6 S| Yo1ym ‘wnyep abeb [eqiuueH mau sy o} s1ajel abe)s ‘g Jajem Buikenuod 70'66+922 u__m 1896+022
*(01-4 Jueld dwind jo }sam ayj 0}) g-4 Jueld dwnd 0} sulelp Jey wajsAs uonoa|j0d abedess ay) 0} UOHIPPE Ul BIE 66| Ul PAPPE S[jaM BYL Y )5 UBOMB] £66 ) Ul pappe sfjam abedass
MBU A} JO WasAs e Wolj si MOY 3y |
:abedsag (1)
"WealsuUMop diNg ,Zk pue weassdn

‘Juejd dwnd ayj Jo ubisap au) souls pabueyd aAey jou pjnoys suonipuod sbedass ay] ‘g n=>_o. 27 8 ybnoip Buoo og+.z) X

* 9Beurelq Jouayu| uo juswalddng, zG61 B} JO G| 8jeld U0 punoj aq ued saand abedess-abels 'y YIN 16915..p5 PUE 00+€2 "8IS UBaNIaq Welsis L0ja)00 8oL 0E+y8L /€
: " abedaas ayj jo uopJod e woly sl MoJj 8y .
:abedeag
“fyoedes sjenbape sey pue sabejs Jaau ybiy Buunp uonesado ui ag Ajuo [im ) ‘ai0j8iay \LEQUSUMOP dIND w2 € PUE
. . weansdn gD , 1.z B woly Buiwod 9g+89}

11-4 Jue|d dwnd 0} s906 Moy wio}s ay} ‘mou abedass suresp Ajuo jueid dwnd sty X X
uerd 5 Ged VIN 18818 ,0¢ PUE O€+//} "E}S UBBMIEQ WBJSAS U0}JO8|00 919/ €0+G/) /¥4
Jueld sy} o} ob o} moy abedsss
. § abedaas ayj jo uopJod e woly sl MoJj 8y |
pue jaljel u} Buimolje ‘Jos} 'g|, Je peuado aie sjoyuew UoISIBAIP 8Y} oju Buiwiod sedid Japeay |lem jaljel 2y PUE ,LZ 8U) U0 sejed sainig| :abedeag
“WEaLSUMOp dND .8 B Pue weaysdn
“ueyd dwnd ayj jo ubisap ayy souis pabueyo aAey jou pinoys suonipuod abedsas ay] ) dIND .0¢ e Aq pay si Buuado sy Buuado
‘moy} Bunnguiu0d Ajuo ayy st abedsss ‘g pajed g x & e ybnoiy) Buiwod ze+9g ) X g

,8Beurelq Jousju| uo Juswsiddng, 661 dY JO G| Sjeld UO punoj 8q ued senind abedesss-abels “z# dwng uo BuipAdai Joj apirosd ViN dund yoes 1o} .0 PUE 9G+89) 'BJS Usamjaq WwajsAs uoijs|j0d geL 084594 /64
} pajlelsul si ssedAq Bupeinoal ,pg & alojaisy | "suohelwl| [eaL}oa[e AJsies 0} Jusiolyns jou si yolym ‘abelo)s o 1 a1gnd 06 Ajuo st alay] 'y abiedaas ay) o uonJod & woly s| Moy 8y |
:abedeag
404 .8 X 01 8jqnop &
ul (eale Jueld W9) JouisI [eLisnpul xepes
‘uBisap jueyd ay) souis pabueyd aAey jou pjnoys ease Buinguuod ay), suHou omm.mmw;toc ME Loy st moy S4L
SUORIpPUOd ay} pue ajenbape Jeadde sapoedes dwind ay] SUOHIPUOD peay JlWeUAp [ej0} Je SMOJ} UlensD Joj paubisap sem jueld dwnd sy *q 014 walsfs Jomas wiois ()

4oy Buinquuoo fuo a s obiedaas o VIN 404 8 X0} oML 6092 06+9%) /114
(62°G1L sesI8A 1°90,) ©BeB plo BUY UL Jomo) J884 6E°6 SI YIIYM ‘winjep aBed [eqiuueH mau By} 0} siojel aBelS ‘g . ‘WeaNSUMOp dIND .Zi Pue weansdn
's1auBisep ay) dIND .87 B ubnoy) Buiod €9+ 11
q.9861 PUE G8GI. Pojep ale | |-o ueld duing 10} SUEld | }-o ueld duwind 0} paLIAIp B1am 9-4 Jueld duing o} 0B 0} pasn jey) smoyy sbedeag 'y pUB Z€+9G| BIS Usam]aq WwiajsAs uoios)jod
abedaas ayj jo uopJod e wioy sl MOJj aY .
:Moj4 abedsag (1)

In 1eA |
SJuBILIOD sishleuy (siunpuod smoj4 Bunnquuo) (1) vonerai3 Uofeoot 1o
ableyosiq Jony pooj4 ubisa@ |(3) uoneis / sweN

SINVd diNnd

jun yea19 Aesiap-xepieq

1-138



OJUl JUSM "9/ JO WINJEP JUSLIND BU} USUM ‘66 ‘1aqojoQ 0} 86| ‘Alenige wody asn uj sem wnyep [eulblio siy] "6/'G)/ o wnjep [eutbuo ayy Buisn |°99g ajiw 1

‘uoieoo] jueyd dwind ayj Je JaAL ayj 0} puodsa.100 a|qe) By} Ul SUOIBAS|T Joaye
unossi Je abpug [eqiuueH ayy uo abeb A sesuey| ay) 0} Jajeu usAIb sabeys ‘asimIBYI0 UMOYS SSB|up 80N

“abueyo jueayjubis .
. . Jueid Jamod 8y} Jo BpIS JSED U} SI YoIYM
© J03]ja1 Jou s30p pue ‘umoys si sydeiBojoyd [euse gge|, Jo uoioadsul [ENsIA wol snoinsadu o, pajewjsa ay] "os[e awes ay) AjaAjejel ale \ . . e 67+162
Jueid ayj 0} ounu sy} Buipunons suonipuod 8y ‘Ndg o) Buipioaoe ubisap [euiBLo sy souis sabueyd Aue ybnouyy auob jou sey jueld siy) q a0y EL+C6C 8 68+16C €G+16C 0L+682 /(seminn a1and
. E19[IN0 8y} 0} s806 Ajjewou yoIym eale jueld .
ajes Mol [lews )i Jo|  1oajoid o} abpuq pue 904 9X ¥ 9L 40 pIeog) Jueid
. ‘ . W61 JB1BM 8L} L0 PAINGLIUOD S| MOY BYL
SNE2aq UBiSap Ul PaJapISU0D Jou Sem moyj 8y ‘Janemoy ‘uejd ay) o) peinquyuod Ajjeulbuo jey) mojy Alejiues sy saiedal Jabuoj ou jueid sy 0| Buioeds ajid mau isnipy MOl [eLSnbu
1B ¢ "ON BLj aInjonils Sl Si1E0 Nd8 '8 (2) pue mo|4 washg _m.;wm f_E%m“a
‘Ul "0 ey} sse| aq pinom Buipuod 194 ‘0/+682 @ .12 U} SI Mol Aaelb Joy Aeded Jnoyym anjonus Ajuo ay] !
"swajqoud Ayoedeo dwnd Aue Jo aleme Jou s Ndg Inq ‘pajeao| sem uoewojul ubisap oN “¢ “oN dwind siy} s|fed Ndg D
(1o Iqo|y B9 0} pasn) Joqybiau uld}ses Jiay} . 9E+£82
, ) } eale Jueld Jybi pue N2and
01} Jajem awios dn yo1d saop J1 Jey) pue ‘abeydsip ay} o yInos ,0Gz Inoge st jued ayy ‘dwnd suo sey Ajuo }i ‘g9g) Inoge ui ind sem jueyd dwnd
. . VIN dI0 .2y Jajep 8y} Jo uoiiod Uis)sea Sy} woly Mol e 40 pIeog) Jueld
QU ey} pjo} usaq Sey wea} ay] jueld siy) uo uoiewojul ubisap aiow UTelqo o} salfin 2ljdnd JO pJeog ay} UM paxiom wea} josfoid ay] ‘g h
. . \ 1MOJ4 WaISAS JOMaS WI0}S 617 pue Jayep
Jueid dwnd ay) yym uoROUNIUD Ul “d|D Y} JO PuUS Y} U0 4JY .z JO 0% Inoge Buiney mou ‘pasn )
. . . ledioluniy ‘%M
s1 adid awes jey} ‘sjsixa Jabuoj ou uiseq ay] uonedo jueld dwnd sy} e uiseq pauopueqe ue oy adid moy Ajaeib e aq isnf o} pasn a1ay] Y
“SuleJp peou|ies sy woyy abeurelp
‘Juejd dwind auj Jo uBisap sy} aouis pabueyd sAY Jou PINOYS SUOHIPUOD BaJe BulngUL0d By 0BJINS JO Junowwe [lews e yyim Buoje ‘adid
! 1440 LDISSP L) 89UIS PSBLBO BB Jou PInoy P o 6u :»ommh VN 45,09 .81 pue adid ,0¢ € Aq pa} sI yolym G0+592 619,
0 apinoid o) pajiejsul st ssedA € 9J0jasay | "Suonejwl| [eaos]e Ajsies 0} Juaiolyns Jou si yolym ‘abelo)s o 198} 21Gn9 z1 Ajuo si aiey] - ' PUE fr+LGC (B}S UBaNyq Wiajsfs Logasljoo
} 9p! } pajlejsul s! q.9} JIELTE ey 1}03]8 AjSijes 0} JUBIONS Jou i Yl 1S 401994 21qN0 Z | Ajuo St 818y L Y aBedeas s Jo uood e wouy i moy ay |
:abedsag (¢)
"BalE 901AJ8S Jue|d BU} LLOJ JJOUNI SU) SBSEBI0UI ‘LINn) Ul ‘siy| "eale snojadw
jusdsad Buiseaioul Em._a dwnd ayy Jo uBisap sy aouls eale abeurelp ayj jo ped Emzsom.mE Ul paLin920 sey Jusidojanap [enuapIsal alojy ..m_ WeysAs 88na] 3l Jo dew oy
Jousiq aBeureiq xepie4 ay) Jo JaBeueyy [elausg ayy o} Buipiooe ‘66| Ul sawr saiy uni Ajuo sem jueid dwnd siy) g
uo paulpno s1)| ‘pusiq abeuleiq xepre4
Uiy uay) Jajealb aq 0} "t mojje [im dwnd auy) jo Anoeded ay) ‘g Gz abels Jayy D) 0/+.92/ V-4
3y} Jo uonJod UIS}SaM S} Ul PUE SYOEJ) .
*S3U}Ip PEOJ|E] BY) pue Bale apIs||iy ay) ul papuod Ajueiodwsa) st Joun ssaox3 (183} 0y VIN dS .09 PEOJIE1 94} JO UINOS ) EBJE 541 “UoNC] 6192
abe}s Je) s§0 01,0 40 Jounu yead wnwixew je WwajsAs yoyp ay} Jo Ayoeded auy S| sjo 09/ "SUOHEAS|D UOHBAIOE BU) Jo aBUEl [In} 8y} JnoyBnoayy I ow sueip ey \so._u_
hioedes ulejqo o} uoejs dwind ay) SMoj[e YoIym ‘G'Gz pue 6'zz Sebejs usemjaq pajoadxa si jound Joj yojq 8y} Jo Buipunodwi Jo abeioys ay] g ’ .
0]4 WaysAg Jomeg w0 (2)
“pp/ UoleA3|o Je Hels [im Buidwnd ‘alojelsy) “(suonipuod sbedess
0} np) i/ SI UOHEAS]D B|GEMO[E WNWIUIL 8Y} {0G/ SI Yoy aBeulelq S|Iy100- UIBJ SU} Ul UOHEAS|S S9BHNS Jajem S|emo|[e LUNWIXew ay] 'y
. . odid .z & Aq pa} pi+192
queid dwnd ayy o ubisep ayj souls pabueyd eAey jou pinoys w:o_%coo obedeas ay ‘g DUE g6+ /87 15 Usoyaq Walshs UoKa00 .
Bugokoal 1oy apinod VIN ds.09 619L
. . . abedaas ayj Jo uonlod e woly s| mojj 3y |
0} pajlejsul si aAleA Alenng ,9¢ © elojalay] ‘suoneywi| [eaudsfe Ajsies o} Jusiouns jou s yolym ‘ebelo)s Jo 198) 21qno (1.8}, Ajuo sl alay] Y Bedses (1)
“Weansumop diNg ,Zi pue weansdn
‘Jued dwnd ay; o ubisap ayy souis pabueyd aAey jou pinoys suolipuod abedsss ay] g n=>_o. 9¢ € yBnouy bulwioo 6649z .
- @Beuleiq Jousju| uo Juswelddng, zG61 dU} JO G| 8)Bld U0 punoj aq Ued seAInd abedess-abe)S Y| VIN dS.zv PUE G0+G7 "BIS U3aNIq Wialsfs LoRosljod €eal 09+6e /e
" : " abedoaas ay} jo uopJod e woly si MoJj 8y
:abedeag
In [JeA: |
SJuBILIOD sishleuy (siunpuod smoj4 Bunnquuo) (1) uonerar3 Uofeoot 1o
ableyosiq Jony pooj4 ubisa@ |(y) uoneis / sweN

SINVd diNnd

jun yea19 Aesiap-xepieq

1-139



"uoije9o] adid ay) e JaAl 8y} 0} puodsalioo |qe) U) Ul SUOEAS]T “J0aYe Ol
JUSM $°90/ JO WNJEP JUSLIND SU) UBYM ‘686 18GOJ00 0} 816 ‘Alenigad WoJy asn ul sem wnjep [euibuo siy "6/'GL/ Jo Wnjep feutBlio ay) Buisn | 9gg o]l JaAry LNossi 1e aBpug [eqiuueH ay) uo abeb AjY sesuey ay) o) Jajol UanB sabejs ‘asIMBYI0 UMOYS SSajun 810N

'SI0YOUE YoBqaN} Uodn souelel
ay) Inoyym waysAs ajid j98ys uanup Jo asn ay) Aq pausyBuais aq pinoys uondajold el
PO} JO YOBaI 3} Jey) papnjouco uoneBiisanu] “ouisip abeurelp sy) Aq papiodal alem
}INPUOD JaMas 8y} Jeau aInjonys [lem Buiurelal ay) o Bunsni SAISUSIXs pue suodeuuod|  xipuaddy siy Jo qunm_,xwuw,kw\, >Mwmm_fmmanmmzzm
¥0Bqal) Jo aInjie} ‘Jemag Yeai) Aesiar ay) o) pasodoud Ajjoaup ale suoness)e ou SjIyM "D |4sidey) [ea1uyda}089 (M) s1e9 sanig a0y H.GZLXMS8L 0L 11+82 sued ,mxow%m>hc_wmm » _m__c”w wc S
“uBisap s}l Jo auwi) Sy} B9UIS AINJONS SIY) S} Snoinsadwl ay) 0} Jojey soueonico @ ::ES esisuL
JusdJad Jo eaie aBeurelp o) piebai yyim soe|d usye) aney sabueyo Juealubis oN ‘g r_m;m,w Y010 Rw“_m_,
"Bale Jueld
duwind %0819 Assiar auy) WoJy Ajulew Moy Sae) YOIYM Jamag %9a1)) Assiar au) si sIyL 'Y
Jouysiq aBeureiq Aajle/ Mey| Aq paulejulew S| JNpuoo siy] D)
‘uBisep adid jo awi ay) wouy pabueyoun aq o} Jeadde eale 8y} Jo SUOHIPUOD BY] 'g Buping
. add ebieosip 18)UD) JONI.J AU} punole eale
1B sy jo uBisap auyy Inoge umouy si uoewlojul I “Buipiing 8y} Jo yInos seae| VIN o 0L 09+0} o 10} (20 Anesb e 5 sy v
1aMmo| 3y} ut puod [jim Jajem sseoxa Aue pue Jaal au) o} Buipjing ay) punose AjejelpaLuuwl 1omog Buping Joluen s.v__.m_\,_
Jajem sjajino adid abieyosip |lews ay} Jeyy Jubnouyy st} “|lempooy au) ybnoiyy seob yoiym g
09+0} "&)S Je adid abeutelp uLojs J9pn0 0} UMO S} sey Buipjing Jejua) Joxe 8y 'Y
Jouysiq aBeureiq Aajle/ Mey| Aq paulejulew s JNpuoo siy) D)
. abueyo Jueayubis “Jamas Ajnelb e o) Buipes)
©103|ja1 Jou s0p pue ‘umoys si sydeBojoyd [eLid. gee aU JO UoKOadSU [BNSIA WO,
snowaduu jusolad pajewse ay | "uBISap S JO B} A BOUIS BINJONLS SIU} 0} SnoIAIAdwWI VIN () doy £8 00 99+| weishs abeuiesp mmwo_o €8sy €
i ajeo dej4 pue (\1) aje9 90In|s 1JOMAS aNUBAY/|
jua01ad Jo eale abeulelp o) prebai yym aoe|d uaxe) aney sabueyo jueoyubis o ‘g EJ0SOULIN PLE 1934S P
‘pazijn aq o} Wwa)sAs Jamas ay) uiym Ajoeded sajealb 1oy smojle : :
SIY] °S|OYUBLW U} JO BUIOS UO SPI| UMOP-Jj0q J0 AsN 8y} Aq pazunssaid si Jomas 8y 'Y
Jouysiq oBeureiq Aajle/ Mey| AQ paulejuIew S| INPUoo SIy] D)
aBueyp Jueoyubis
©103]j3J Jou $30p pue ‘umoys si sydeiBojoyd [euse 9g6| 8y} Jo Uoloadsul [ensIA wol) “1amas Aynesd|
snoiadu Jusosad pajewss ay L "uBisap S JO awi) Y} SOUIS BINJINJS SIY} 0} SnoIAIadWI VN (M) e1e9 s0n|S dND T oz (1G+g)-  [e 01 abeulelp %oE) PEOJ|IE) S| SIYL | vl
JusdJad Jo eaie aBeurelp o) pieBal yyim soe|d usye) aney sabueyo Juealubis oN ‘g 'suleiq oelL
“‘|eyuawiap Jou st Buipuod
pue ‘a[qiBiBau a.e sjunowe aBedaes ‘uoneasje pooyj UBISSP 8y} MOJaq S| BAJE BIUS YL 'Y/
Jouysiq oBeureiq Aajle ) Mey| Aq paulejuIeWw S| INPUoa SIy] D)
aBueyo Jueoyubis
©103]j3. Jou S30p pue ‘umoys si sydeiBojoyd [euse 9g6| 8y} Jo Uoloadsul [ensIA wolj “1amas Aynesb e yBnosyy
snoinadu Jusosad pajewss ay L "UBISap S JO awi) ) SOUIS BINJINJS SIY} 0} SnoIAIadwI VN 3UON a0y HEXM b 0z (ep+p)- Buiurelp waysks pasojo e si iy | 1
JusdJad Jo eaie aBeurelp o) piebal yyim soe|d usye) aney sabueyo Juealubis oN ‘g “JaMag JealS 2jelS
"8HI Mojaq [Inj Mo Jou pinom i ¢,86eureiq
Jols)u] uo Juswalddng, ZG61 SY) Ul UMOYS GHIN PUE 8HIN USSMISG S| UOO8S [BINLO 8Y 'Y/
pJemIBAl = MY
prowpuet=p1 | “0%0 | g ynpuogy | Wm0 |
L TS @D JInpuo) 0}}9sy0  |uoneis sana
SJUBLULLIOY sishjeuy uonduosaq @l ainpnag
NOILYWHOANI F4NLONYLS uopeso

SYIM3S WAHOLS

jun yoa19 Aesiar-xepied

1-140




“uoije9o] adid ay) e JaAl 8y} 0} puodsalioo B|qe) SU) Ul SUOEAS|T “J0aYe OjuI
JUSM 90/ JO WNJEP JUSLIND SY) USBYM ‘686 18GOI00) 0 816 ‘Alenigad WoJj asn ul sem wnjep [euibuo sy 6/'GL/ Jo Wwnjep feutbuo ay) Buisn | 9gg ojiw Jaary LNossi 1e aBpug [eqiuueH ay) uo abeb Ajg sesuey ay) o) Jajal uanB sabejs ‘asImaYI0 UMOYS SSajun 810N

‘sad|d asay) 0} Buiwoo moyj abedass au) o) piebias yym aoeid usye) aaey sabueyd o ‘g ) G-4 Jueld!
*G-4 Jueld dwnd wouy abreyasip yoiym sadid ,0g oMy ale a1ay] Y| YN adid yoea 1o} (W) e1e del3 | ds 08¢ 0e} 08+99% duing Joj sadid |lepnQ v
‘ubisap
Jueyd ay) souls pabueyo aney Jou pnoys eale BuRnNguIUOD By} JO SUOHIPUOD U} ‘JOASMOH
*3|qe|IEAE SEM UOIELLIOJUI PO]IEJap € JOU ‘2I0jaJay L "SUOIPU0D Peay dIWweuAp [ejo
e w;o___nc_mcmo Jo} umc.w_m%wmh Emﬂauw,f__ ,_:o,_m;:@c_ﬁ__.m_a QE_M_Q mscc_ m_ch_maxwum(_.m_ VN (1) sapeg deiy a0y HOLXM8-2 £89 28+9vL b lueld Vel
’ ’ ' ' " soqueyo o 01 pue (M) salep sonis 9 ' " duwing Jo} npuod lgno
woJy JaAl ay) 0} 8B1eyosip usy) saxoq 01 X ,8 9|Gnop ay1 “Jaquieyo aBieyosip e ojul Adwis
e yoiym dwnd dwns 9} e snid (dwnd yoes woyy suo) sedid ebieyosip 8¢ oAl 81e 818y Y|
‘Juejd Xepie4 N9 Y} Jo 9SNeIaq pasealoul sey eale snojnadwi pue
Keme uaxje) usaq sey eale abelo)s Jsjem awos ‘uoiewoul jueid dwnd ay) ur pajou sy ‘g
*99A9] 8y} Jo adeys ay} smoj|oj suonoas adid adid yoea 1oy (\7) SaAfeA : 1-41ueld
10 SaUaS 8y “JaAl By} 0} ARoauIp SeBIBYISIP MOU ING ‘JaAU B} O) MOJ} SU) PaLIED YDIYM| VIN 3jeg z pue (My) seles) dej4 z a8 082 oet 92404 duind Joy sadid [leinO il
youp e oju padwinp AjjeuiBuo 19pno ay L "Jano ay) o} yibua] [eulbuo ay) uey) Jajeait se
uanIf si adid jo yibusj ay] “adid |leino 99 8y} 0} }98UU0D YaIym sadid ,0¢ oM} BJe BIBY] 'Y
‘JUB)SUD AJoNTje[al paulewal Ay pauBIsap SeMm Ji YoIyMm Joj SUONIpU0d 8y g
“JaA U} 0} ARIBIIP SISIN0 MOU JNG ‘JOAL 8Y) O) MOJ} B} SOLLIED */-4 ed dwngd wouy
oIyM Yo & ojul dwinp 0} pasn Jopn0 ayL "J8no ayy o} yibuaj [euibuo ay) uey) Jsjealt VN (M) anjeA s1en ds 9 0zL 9z+0L1 Buiwod adid dwind dwns e si siy| 1
se uaniB s1 adid Jo yibus) ey “sBuimeiq [euonesado /61 ay) pue wnpuelowajy ubiseq :adid dwng /-4 Jueld dung
jeuibo ay} 0} Buipiodoe sulj dwnd dwns e s13nq ‘sueld 89A9] 2661 By Uo jou si adid sy Y|
“Juejd Xepie4 9 U} JO asNesaq pasealoul sey eale snoiaadwi pue Vi
Reme uae) usaq sey eale abelo)s Jajem awos ‘uoieusojul jueid dwnd ay) ul pajou sy g -4 Jueld dwnd o} abeulelp wiojs
*SUOIeN}IS MOJJ YBIL Ul /-4 O} PAUISAIP SI MOJj BY] "JaAU VIN () a9 2omis 4oy 9 06 vE+601 BuikeAuoo Joj pasn si adid siy] | 0
3y} 0} suoyIpU0d Mol A1 1oy pasn si pue /-4 ueld duing 0} Jxau pajeso) st adid siy L *y| :adid WI0)g /-4
‘Jueyd dwnd siyy o) moyj abedaas ay o) pieBai yym aoe|d uaxe) aney sabueyo oN ‘g
“uojeAs|e 8BIeySIP 8L} O} UMOp YoEq VIN (MY) ejeo deyy ds W9 09 £5+¥8 §-d Jueld dwnd Jo} adid |lgpno 6
uay) pue ‘ssosoe ‘dn Bulob ‘aans| ay) Jo adeys ay) smojjo} suondas adid Jo sauas ay] 'y
‘ueyd dwnd siy) 0y moyy sbedass ay) o) prebes yym soed uexe) aney sebueyo oN ‘g
“uoljenale aB1eyasip sy} 0} UMop yoeq VIN (My) ejeg dey ds el 0$ 06+19 6-4Jueld dwnd Joj adid |leinQ L
uay) pue ‘ssosoe ‘dn BuioB ‘aans] ay) Jo adeys ay) smojjo} suoljoss adid Jo salies 8y Y
piemiaAl = MY
uonisoduwo: et
e e 9| szie wrpuosy (4)188n0 )
JInpuo) 0}}9sy0  |uoneis sana
adA| ainjonug jonu0)
SJUBLULLIOY sishjeuy uonduosaq @l ainpnag
NOILYWHOANI F4NLONYLS uopeso

SYIM3S WAHOLS

jun yoa19 Aesiar-xepied

1-141



“uoijeoo] adid ay) e JaAl 8y} 0) puodsaLi00 |qe) SY) Ul SUOEAS|T “J03Ye Ol
JUSM 90/ JO WNJep JUSLIND BY) USYM ‘686 13G0J00) 0} 816 ‘Alenigad WoJj asn ul sem wnjep [euiblo siyL 6/'GLZ Jo Wwnjep feutBlio ay) Buisn |9gg ajiw JaAry LNossi 1e aBpug [eqiuueH ay) uo abeb Ajig sesuey ay) o) Jojol uanB sabejs ‘asImaYI0 UMOYS SSaju 810N

NOILYWHOANI 34NLONYLS

uojeooT

‘swajqold
fyoedes dwnd Aue jo aieme jou si Ndg ‘1eremoH “adid siy} ynm pajeroosse jueld dwnd sy Jueld dwnd 1ybi pue
Jo uBIsap Y} UO a|qe|IeA. Sem oReuLIojul dY| ‘Uolewojul Jueld dwnd ay) ul pajou sy 'g YN (W) a9 2omis did 4 0} SE+ERZ 2B [edioluniy MO 40} [IBANO £
"80Y .Z¥ S 9did 8y} Jo pus By} U0 0y INOAY 'Y
“JJouns 80BNS Y} 0} Pasn i YaIym ‘Jopno adid ,0g SIPPIW 8Y} 0} BuILLOD Bq [[IM MO}} BIow
1y sueaw siy] sadid ay} jo ubisap ayy aouls eale abeulelp wioys ay} jo ed uiaynos| Mmm_n:m o F__w ,M>>._w M@M> R 1-4 Jueid
lou) Ul paLInao sey juawdojanap [enuapisal aiow ‘uoiew.ojul jueld dwnd ayy ul pajou sy 'g VIN R_”_:z m,A— P vmm&m._ %, 0 ds 09-¢ on 0L+192 dwind 1o} sadid |lepno e
jueyd dwnd siyy 1o} sjiesino 09 sjeledas a1y} ale aiay] Y IS ¢ (M) sejeo deld €
“adid sy} 0} smoyy abedass o} prebai yyim aoeld uase) aney sabueyo Jueayiubis oN ‘g C4ed
[adid 19pn0 2t 3y 0} AjejeIpaLuwl 193U Yoiym jueld ay) woyy sadid , 4z 9a1y) ale aiay] Y YN () reo deiy a8 v 08 09+152 duwnd Joy adid [lein0! e
‘swajqold Apoedes)|
duwnd Aue jo aseme Jou s| 8y Jnq ‘xoq djaIouod Ajoeden Jejiis e Aq paoe|dal Sem pue g66)
ur pajiey Jueid ay) o} pajosuL0d WD e Jeu) pajou JaBeuew jousiq abeureiq Xepie4 8y 'O
‘Jueyd ay} Jo uoRINASUOD By doUIs Ajuealubis e
pabueyo jou aney eale BulnguIuoo auj Jo SuoIpuod 8y ‘sabels uanib Je salioedes ulepad VIN (M) a1e9 2anig 04 09 §6+222 dung Jo) vwo_nm_ “t:_m_ 6l
1oy paubisap sem jueid dwnd ayj jey sieadde } ‘uonewuoyur jueid dwnd ay ul pajou sy 'g
“Jaquieyd
U} WOl JaAU U} 0} SOBIBYDSIP UL} X0 ,0,6 X ... BUL “Jaquieyo aBIeyasip e ojul
Adws |l yoiym dwnd dwns e snid (dwnd yoea woyy auo) sadid abieyosip Inoj ale a1ay] "y
“adid ayj 0} smoy aBedass 0} }oadsal yym se|d usxe} aney sabueyd jueayubis oN ‘g g
18I0 , G 8y} 0} AjajeIpaLuLY 108UU0D YaIym jueld ay) woyy sadid ,0¢ 8y} eale alay] Y YN () e deiy a8 s 99 0e+¥8l €4 1ueld dund 10} 2dd leno 8l
*ajenbape ey aiow
1 ubisap ay) os ‘aBedaas pue jjouni JayemuLio)s 1o} paubisap sem | “Ajuo mojy abedaas|
a|puey o} jued siy} Joj ||e9 SUOHIPUO JuaLINd ay) ‘uoeuwojul Jueld dwnd ay) ul pajou sy g V/IN (MY) areg dej4 ds W08 0L €0+G.) -4 Jued duwing Joj adid |lepnQ! m
“uoljenaj aBIeyasIp 8y} 0} UMOP Yoeq
uay) pue ‘ssoue ‘dn Buiob ‘aans] auyy Jo adeys ay) smojjo} suondas adid Jo sales ay] |
S
‘JUBJSUOD PaUIeLLB) dABY PaUBISap SEM )l YDILM JOj SUOHIPUOD Y| '] i
*99A3] 8} JO pJemaALl jsnjuiod e Je saul| ab1eyosip| (W) 3120 80 mh%.% QEmn_ kw_mmwwmo_ M;MH””“
,0€ U} Jo auo ojur sap adid ay “sBuimelq [euonesadQ /61 8yl pue wnpuelowajy ubisaq VN M) 81e9 2anis s 9 0} 08+691 E.E.%%Q M_:_:a g_.:sw M sl vl
Jeutbuio ay) 0} Buipioooe aul| dwnd dwns e s1ynq ‘sueld 8aAa| 2661 8y} uo jou si adid siy] Y| :adig dwing g4 Jueld mE.:n_
pJemIBAl = MY
uonisoduwo: et
prempLE) = 17 O eagmpucg | W0 | )
odh! o JInpuo) 0}}9sy0  |uoneis sana
L 8Injonijs [ojuod
SJUBLULLIOY sishjeuy uonduosaq @l ainpnag

SYIM3S WAHOLS

jun yoa19 Aesiar-xepied

1-142



“uojeoo] adid ay) Je JaAl AU} 0} puodsaLic B|qe} AU} Ul SUOEAS]T “Joala Ojul
JUBM $°90/ JO LUNJep JUBLIND BU) UBYM ‘686 18G0J00 O} 8y ‘Aleniqad oy asn i sem wnjep [euiblio siyL "6/'GL/ Jo Wnjep feutBuio ay) Buisn |"9gg ]l JaAly Lnossi Je aBpug [eqiuueH ayj uo abeb AjiD sesuey au) o} Jajas uaAIB sabe)s ‘asImBYI0 UMOYS SSajuf :BJoN

“abueyo jueayyiubis e Joa}yal Jou saop sydesbojoyd 10 311 O] Base
|EUSE 9661, Sy} JO Uooadsul [ensiA wol snoiniaduwl Jusased pajewnss ay] “ubisap sy (3} ceidn owmbh__ . mew oes
9ours adid siy) Buiyoea smoy sy} o) prebes yym soed uaxe) aney sebueyo Jueaniubis oN ‘g YN o1e9) 80IN|S puB (MY) 81e dejy did 8y - Radt) P m,c h@ op mcm Mnm”._m wh__m._ y £
*UOIJBOO] SIU} 1E [[EMPOO) SI 813y 'Y/ P 4 buol ©a
“abueyo jueayyiubis e Joa}yal Jou saop sydeibojoyd o ‘_m %M&«”.EN
|BUSE 9661, Sy} JO UoNoadsul [ensiA woly snoiniaduwl Jusased pajewnss syl “ubisap sy o* __mh .:o ! Ww %Q (3} . abeutelp eale Jueld
Qours adid siy) Buiyoeas smoyj ay) o) pieBa yim soejd usye) aney sabueyo Juealubis oN ‘g ow wmcw_g.wmmw_mgov% sje9) a0in|g pue (\y) ajeo dej4 804 HOX My o 98+162 1y617 pue Joyep [ediouniy YoM @
POOY J0 S Ul 67+162 "8IS 18 Jueid dwnd ay) 0} payienp sisL Y| by
“abueyo jueayubis e joaya. jou saop sydeibojoyd wipuaddy si
|BLI9E 966, AU} JO UoRoadsul [ensiA woly snoiniadul Jusosad pajewnss 8y “ubisap s)i o 1orde \ £m
aouls adid siy} Buiyoeas smoy ay) 0} pefiai yym aoeld uaxe} aney sabueyd juealyiubis oN O o_ o w ,;o 4 .Wm Mn (W) s1eg e M jueld duwnd Jybi pue!
*a]eJ MOJ} [[ews S JO 8sneoaq ubISap Ul PaIapISUOD JoU Sem MO} Bu) ‘Jaramoy ‘ued oy mm _w_ .m_mw_mgov% M) 81e9 deld 204 HaX My g€ Br+162 a1 [edioluniy MO 10} [IBAND e
dwnd ay} 0} pajnqujuo AjjeuiBlio Jeyy mojy Atejiues ay saieoal Jabuoj ou jueld ay] 'g d 5 w “,%: s
*suonenyis abeys ybiy ul sadid [eenas wouj Jajem san@oal Jueld siy] 'y ikl
~aBueyp Jueoyiubis e o881 Jou saop pue ‘umoys s sydesbojoyd o Mﬂwg«rw_f_m
|EUSE 9661, Sy} JO UoNoadsul [ensiA woly snoiniaduwl Jusased pajewnss syl “ubisap sy w __mw F»_o ! %wh«a (3} abeuelp eale Jueld
aours adid siyp Buiyoeas smoyy ay) 0} prebas yym aoed usxe aney sabueyd jueayubis oN 'g Q«wmw_m m_c_w wg“_vm% aneA 8jeS) pue (MY) 8jeo dej4 did e sv 0L+68c Y617 pue Jajep [edIUN YOM 0g
POOY JO SaWI Ul 6+162 "8IS Je Jueld duind Uy 0} papenip sISIYL Y| 1snipy
pJemIBAl = MY
uorysoduwio et
pJempue| = M\ ® 9ZI§ }Inpuod (4) 3240 W
JInpuo) 0}18s0  |uonels sena
adA| ainjonug jonu0)
SJUBLILOD sishjeuy uonduosaq @l ainpnag
NOILYINHOANI 34NLONYLS uopeso

SYIM3S WAHOLS

jun yoa19 Aesiar-xepied

1-143



Fairfax-Jersey Creek Unit

5 5 Conduit -« | Conduit Length Below o
Station (ft.) Function Composition Conduit Size Flood Protection (ft) Control Structure Type Analysis Comments
10+60 Sanitary sewer CIP 10" * N/A Abandoned River Rail Elevator Sewer
24+54 Sanitary sewer CIP 16" * Gate \/alv;,aSph;l:feGale, and N/A Serves Cold Storage area riverward of floodwall
45+44 Industrial water SP 20" 90" Flap gate N/A Phillips Petroleum
50+42 Unloading dock pipe SP 8" 240 * N/A Williams Loading Dock
55+40 Petroleum SP 1.3,0.23,0.13' N/A N/A N/A Phillips Petroleum - plugged
84+00 * SP 20" 125 Flap gate N/A Phillips Petroleum - plugged
108+59 Gas line SP 6" 210 N/A N/A Williams - plugged
109+50 Gas line SP 412" 150" N/A N/A Williams Bros. pipe line
149+00 Storm sewer/wells SP 54" 90' Flap gate N/A PP/ F-6, abandoned
175+00 Storm sewer SP 30" 260" Flap gate and gate valve N/A Plugged
232+56 Petroleum SP 8" 168" N/A N/A Williams Bros. pipe line
233+50 Petroleum SP 3-8" 174 N/A N/A 3 - Williams Bros. pipe line
242+00 Petroleum SP 212" 230 N/A N/A 2 - Williams Bros. pipe line
285+87 Discharge SP 54" 210 Butterfly valve N/A Quindaro Power Plant/Line D
286+00 Discharge SP 108" 210 Butterfly valve N/A Quindaro Power Plant/Line C
286+14 Discharge SP 108" 210 Butterfly valve N/A Quindaro Power Plant/Line B
286+26 Discharge SP 8" 210" N/A N/A
286+34 Water intake SP 108" 210" Butterfly valve N/A Quindaro Power Plant/Line A
286+55 Electric RCB 1'4"Wx3'H 120 N/A N/A 12 - 4" Electrical fiber ducts
Adjust new pile spacing and
292+69 Storm sewer cip 30" * Flap gate and gate valve bridge to protect utity line;
P Y g Refer to the Civil Chapter of
this Appendix
Adjust new pile spacing and
293460 Water intake cp a8 . . bridge (o protect ity Ine; Quindaro Power PlantiNo. 1 & 2
Refer to the Civil Chapter of :
this Appendix
Adjust new pile spacing and
208470 Water intake cp a8 . . bridge {0 protect ity Ine; Quindaro Power PlantiNo. 1 & 2
Refer to the Civil Chapter of :
this Appendix
Adjust new pile spacing and
203484 Water intake P o . . bridge {0 protect ity Ine; Quindaro Power PlantiNo. 1 & 2
Refer to the Civil Chapter of ’
this Appendix
Adjust new pile spacing and
203489 Water intake P a8 . . bridge {0 protect ity Ine; Quindaro Power PlantiNo. 1 & 2
Refer to the Civil Chapter of '
this Appendix
Adjust new pile spacing and
295+59 Sanitary sewer cip 6" * Flap gate and gate valve bridge fo protect ity line;
v P Y g Refer to the Civil Chapter of
this Appendix
Adjust new pile spacing and
20742 Water e P a . NIA bridge {0 protect ity ne; Plugged and abandoned
Refer to the Civil Chapter of 99
this Appendix
Adjust new pile spacing and
208404 Water e P a . NiA bridge {0 protect ity ne; Plugged and abandoned
Refer to the Civil Chapter of 99
this Appendix
307+89 Overflow SPin CMP 36" IN 48" 30 Flap gate and sluice gate N/A
312+28 Water line SP 36" 10' N/A N/A
313+17 Sanitary sewer CIP 24" 10" Sluice gate N/A

*Information not found
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EXHIBIT A-1.8
North Kansas City (Airport) Unit — Levee/Floodwall Features Inventory
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Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study
Levee Stationing Locations
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EXHIBIT A-1.9
North Kansas City (Lower) Unit — Levee/Floodwall Features Inventory
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North Kansas City - Lower Unit

UTILITY LINES
Station (ft) Function Co‘;";:s‘;gon Conduit Size CSZE”JFEZ?“ C°”"‘¥ys’:;”°t“'e Analysis Comments
Protection (ft.)

0+90 Water line * 36" 110' N/A N/A

5470 Gas main SP 6" * N/A N/A
12+21 Natural gas Iron pipe 3" * N/A N/A
12+29 Sanitary sewer Iron pipe 20" * N/A N/A
19+33 Water intake RCP 78" * 6 Sluice gates N/A
19+83 Water line cip 8" * Valve N/A
22497 Electrical conduit N/A 2-5" * N/A N/A
22+97 Water intake SP 2-60" * * N/A 2 pipes
22+97 Water line CIP 6" * N/A N/A
23+03 Water outlet RCP 6" * * N/A
23+53 Effluent RCP 54" * * N/A

Refer to the Civil
217+10 Sanitary sewer CIP 8" 140' * Chapter of this
Appendix
Refer to the Civil
269+47 Industrial water CIP 24" 150" * Chapter of this
Appendix

390+00 Water force main * 24" to 30" 140' N/A N/A
391+46 Gas main Iron pipe 30" * N/A N/A
413+28 Water main * 12" 60' N/A N/A
425+00 Fiber optic cable * * 110" N/A N/A
426+00 Fiber optic cable * * N/A N/A N/A
433+90 Storm sewer SP 10" 130" * N/A Abandoned
438+22 Gas main SP 6" 190' N/A N/A
438+47 Water main CIP 8" 190' N/A N/A
445+00 Water main * 16" * * N/A
447+00 Water main * 12" * * N/A
462+65 Sanitary sewer Iron pipe 20" 200' N/A N/A
447+00 Water line SP 16" 120" N/A N/A

* Information not found
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