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APPENDIX 2.1

TECHNOLOGY ISSUES

Train operation in excess of 79 mph requires a combination of advanced locomotive
design and higher right-of-way (ROW) standards. Super-elevations that go above three
inches on freight railroad rights-of-way will generally require higher levels of
maintenance to maintain proper rail alignment, and may encounter freight railroad
resistance. In many cases technology solutions, such as steerable bogies and tilt, can be

applied to maximize speed in curves.

Tangent Track

On tangent track, the train’s performance and the class of track are key limiting factors to
train speed. Maximum achievable train speed on straight and level or tangent track is
determined by the locomotive’s power and the technology used. A technology’s speed is
primarily determined by its power to weight ratio, gear ratio and its axle weight,
particularly its unsprung mass, i.e., the weight on the locomotive’s bogie and traction
motors. The typical axle weight for North American locomotives is 25-36 tons, whereas
the typical European passenger train’s axle weight is around 17.5 to 18 tons. Lighter

locomotives therefore have a speed advantage, all other factors being equal.

The maximum train speed achievable in commercial operation is dependent on the
interaction of the train and the track. The top speed a technology can achieve on a
section of track is related to the condition of the track. The FRA has set track classes
based on maintenance levels and signaling systems. The speeds shown in Exhibit 2.1.1

are the maximums allowable for passenger service.

Transportation Economics & Mapnagement Systems, Inc. ‘ 2.1-1
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Exhibit 2.1.1
FRA Track Classification

Track Ciass Maximum Speed

Class 111 60 mph
Class IV 80 mph
Class V 90 mph
Class VI 110 mph
Class VII 125 mph

Speeds in excess of 125 mph will require a new classification under the current FRA
system. This is currently being reviewed as part of the proposed upgrading of the North
East Corridor. In Europe and Japan, to attain speeds in excess of 150 mph, it has been
considered necessary to build new track and road bed specifically for the TGV. This
separate ROW permits steeper grades than a normal railway. An average railroad
designed for freight operations will typically operate with grades of 1 degree to 4
degrees, while steeper grades of 5 degrees to 8 degrees are cornmon for TGV lines, due to-
available horsepower. At the same time, curvature is dramatically reduced on a TGV

line, and there is little or no at-grade interface with other rights of way or highways.

Train Speed on Curved Track

Apart from the degree of curvature, there are a number of factors that influence the train’s
speed in a curve and dictate how speed can be maintained. These factors include:
Super-elevation |

Unbalance

Steerable bogies

Train tilting

Lateral acceleration

Each of these terms 1s discussed in detail below.

Transpertation Economics & Management Systems, Inc. 2.1-2
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Super-elevation and unbalance are key factors in determining speed and comfort as well
as safety in negotiating a curve. Super-elevation represents a physical alteration to the
track to accommodate increased speed (similar to banking on a highway), while
unbalance is the uncompensated degree of lateral force exerted on the passenger and the
track on curves. Steerable bogies and train tilting represent alterations to the train

technology itself to accommodate higher speeds and a more comfortable ride on curves.

Lateral acceleration indicates the horizontal force felt by the passenger in a curve, as well
as the lateral force being applied by the wheels on the track. Acceleration forces are
usually stated in terms of percentages of the force of gravity (e.g., 7 percent g). Lateral
acceleration forces are a function of the train speed and the degree of curvature of the

track.

Super-elevation

To allow a train to go faster through a curve, super-elevation (i.e., banking) can be
provided. This raises the outside rail elevation above that of the inside rail. Super-
elevation is typically measured in inches. The greater the super-elevation, the higher is
the speed at which at train can negotiate a curve. There is a point, however, at which
super-elevation can pose a danger of tipping over or derailing to slower moving freight

trains.

For the current study, super-elevation is not increased above 3 inches for the 110 mph
and 150 mph scenarios, maintaining compatibility with existing freight operations.

Modifications to existing track within this limit will be proposed where appropriate.

In addition to modest infrastructure solutions to increase speed in curves, the current
study proposes alternatives to super-elevation. These alternative and complementary

strategies encompass unbalance, steerable bogies and tilting systems.

T'ransportation Economics & Management Systems, Inc. 2.1-3
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Unbalance (Cant deficiency)

An alternative approach to achieving higher speeds on curves for a passenger train 15 to
incorporate a degree of unbalance, also referred to as cant deficiency. Unbalance is the
term used to indicate that a train traveling through a curve at a given speed theoretically
requires more track banking or super-elevation to retain equilibrium conditions (i.e., no
horizontal force felt by passengers or on the track). In addition to operating factors,
lateral acceleration also affects passenger sensation. With unbalance, a horizontal force
is exerted on the passenger as well as the track. The cant deficiency plus the maximum
track cant (super-elevation) determine the maximum speed at which a train can round a
curve. Standards for unbalance are established to ensure that the actual horizontal force
at a given speed for a particular curve does not exceed specified passenger comfort levels

or train safety.

The level of unbalance is traditionally measured in inches. On standard gauge 4 foot 8)%2
inch track, one inch (25 mm) of cant is the same as 1 degree of cant. British Rail®" allows
4.2 inches of unbalance, equal to a gravity or “g” force of 7 percent g, which is well
within a passenger’s normal tolerance for movement, and is due to the relative high speed
of both passenger and freight trains. The North American standard unt;alance has
traditionally been only 3 inches for passenger trains. Freight trains operate at 4.5 inches

to 2.25 inches of unbalance.

The 3 inch passenger unbalance restriction either limits speeds through curves or requires
major infrastructure changes to accommodate it. For example, to go through a curve of
ldegree 30 minutes at 100 mph, a super-elevation of 7 inches would be required at 3
inches of unbalance. Unfortunately a 7 inch super-elevation or track cant is not
compatible with most freight equipment in North America, which in many plaées is
designed.for maximum speeds of 60 mph in curves. As noted above, for this study,
super-elevation is limited to 3 inches. However, if the unbalance is raised to 9 inches for

the passenger train, a super-elevation of 2.5 inches is required to achieve 100 mph in the

“ Note: Superscript numbers refer to the references at the end of Chapter 2,

Transportation Economics & Management Systems, Inec. 2.1-4
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curve. The super-elevation of 2.5 inches can easily be negotiated by a standard freight
train. (Note that the unbalance of 9 inches for a passenger train can be partially

compensated through tilt and steerable bogies, discussed below.)

In summary, to avoid the problems of higher super-clevations and associated higher
maintenance costs on mixed-use track, unbalance can be raised to compensate for the
level of super-elevation. Amtrak and BNSF have agreed to raise the level of unbalance to
five inches as of May, 1998, following extensive testing in the summer of 1997 at levels
as high as seven inches. An unbalance level of 4 inches is gradually becoming the
passenger train standard in North America, compared to the more conservative traditional
North American standard of 2.5 to 3 inches. In Furope® 4.5 inches to 6 inches is the

standard.

Steerable Bogies

In order to reduce the force that the wheels exert on the track in a curve a steerable bogie
has been developed. This is called a ‘radial steering’ bogie, ‘soft’ bogie, or ‘self steering’
bogie. Similar bogies have operated successfully for a number of years in Europe. The.
self-steering capability results in significantly lower rail-wheel interaction, which reduces
wear rates on both wheels and track. This enables higher levels of unbalance to be
utilized by equipment fitted with such bogies. The typical level of unbalance * can be as
high as 9 inches from a physical wear perspective. The steerable bogie can thus increase
the unbalance by as much as 5 inches, however, if the train is to operate at more than 100

mph, the train will also need to employ tilt to maintain passenger comfort.

Tilting Systems

Moving passengers through a curve at high speed, even on super-elevated track, results in
levels of unbalance that reduce passenger comfort. Levels of cant deficiency of 6 degrees
are noticed by a passenger, especially if he/she is standing. One way to counteract this

effect is to use tilt. Tilt refers to the physical angle of the train relative to the track and is

Transportation Eeonomics & Management Systems, Inc, Z2.1-5
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measured in degrees. Tilting the body of the train essentially offsets the effect of
unbalance on the passenger and provides a more comfortable passenger ride.

Tilt is valuable in maintaining passenger comfort on routes that, unlike the French TGV
or Japanese Shinkansen trains, are not specifically laid out for high-speed operation. Tilt
is required to balance the lateral acceleration and deceleration forces. Passenger trains
can have an acceleration force of as much as 10 percent g (% gravity), and a deceleration
force of 7-9 percent g. In a curve, such a lateral acceleration would be far beyond
passenger comfort levels, therefore railroads set lower levels of permissible gravitational
force to be experienced. For example, British Rail (BR) sets a maximum of 7 percent g;

and French Railways’ (SNCF) standard is 8.6 percent g 2,

Tilt has developed over time as a means to run at higher speeds while preserving
passenger comfort, sometimes instead of and sometimes in addition to super-elevating the
track. The early passive tilting trains such as the Spanish Railways (RENFE) Talgo had a
relatively modest tilting capability, e.g. 3.5 degrees, and suffered from a slow response
rate. The slow response time associated with the Talgo’s passive tilt system on entering a
curve was solved by the development of an active system. By the 1970's the
development of active tilt resulted in tilt capabilities of 8 degrees to 10 degrees and much
faster response times. These trains’ were the British Rail APT with maximum 9 degrees
tilt, Italian Railways (FR) Fiat Pendolino with a maximum of 10 degrees tilt, and Swedish
Railways (ST) X2000 with 8.5 degrees tilt. Various systems are used but generally the
first bogie has an activating sensor that provides the lead-time for the other coaches’ tilt

systems to work.

For the early active tilt systems, extreme levels of tilt and the effect of going through
reverse curves caused nausea”. Thus, it has become standard practice to only compensate

for 70 percent of unbalance and let the passenger feel some lateral acceleration.

Transportation Economics & Management Systems, Inc. 2.1-86
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Steerable Trucks Combined With Tilt Technologies

A recent development has been to blend the benefits of a steerable bogie with an active
tilt system. Such a system reduces track wear and preserves passenger comfort, without
extensive freight track modifications.

At the present time, tilting trains in Europe operating at speeds up to 125 mph are limited
to 7 and 9 inches of unbalance, which is made up of 4.5 inches unbalance and 3-5 degrees
tilt. The Fiat Pendolino ETR450 is designed to tun at 10 degrees tilt plus 4.5 inches
unbalance giving a total of 14.5 inches unbalance in the extreme curves®. Setting the
standard at 8 inches through the combined use of tilt and unbalance makes it possible to

increase speeds on large curves by 20-25 percent compared to conventional equipment.

The speed on a curve, relative to safety and railway dynamics, depends mainly on the
resistance characteristics of the track and the dynamic quality of the equipment. As a
result, the implementation of tilt systems is dependent on maintaining an appropriate
track quality, and the use of low axle weights, steerable bogies, super-elevation and
unbalance fo maximize speed. The tilting only has an effect on the lateral force, which
affects the passenger comfort, it does not offset the lateral forces of the wheels on the
track itself, and cannot therefore increase the level of unbalance permitted for safe train

operation.

Transportation Economics & Management Systems, Inc. 2.1-7
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APPENDIX 3.1

Segment: Milwaukee to Watertown (Watertown Subdivision Milepost 85.93 to
131.2)

The route from Milwaﬁkee Union Station (MP86) to Watertown (MP131) is on track
owned by CP Rail. The track is in good condition and has continuous welded rail (CWR)
on the eastward main from C&M milepost 85.7 to C&M milepost 1044 and the
westward main from C&M milepost 85.7 to 97.6 and on the single main from C&M
milepost 104.4 to milepost 131.2. The westward main from C&M milepost 97.6 tc 104.4
is jointéd rail. The track appears to be well-maintained. Exhibits 3.1.1 and 3.1.2 are the
speed profile for 110 MPH and 150 MPH operations in this segment.

Exhibit 3.1.1
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Exhibit 3.1.2

1 Speed Profila - Chicago to St Paul - Am Flyer
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Segment: Watertown to Madison at SR30 (Waterloc Spur Subdivision milepost
131.2 to 163.8)

From Watertown (MP131) to the Madison area (MP163) near the intersection of the track
of the Waterloo Subdivision with State Route 30, the route is the right-of-way of the

Waterloo Subdivision owned by CP Rail but leased to Wisconsin Southern Railway.

i :

This single track is in very poor condition and is limited to a maximum speed of 10 mph,
albeit the track charts list the track as a Class II structure. The visual inspection indicated
the right-of-way was usable for high-speed rail operations. Exhibits 3.1.3 and 3.1.4 are
speed profiles for 110 and 150 MPH operations along the alignment of the Waterloo

; i
L

{ subdivision. The speed profile reveals that the alignment of the right-of-way, although
fairly tangent, has three areas where the curvature is not suitable for 110 MPH operations
Ll on this segment. These curves are near Sun Prairie. However, the curvature is severe

enough in this segment to restrict 150 MPH technology to slower speeds.

TRANSPORTATION ECONOMICS & MANAGEMENT SysTems, INc. Arpewprx 3.1-2
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Exhibit 3.1.3
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Segment: Madison Connection (Proposed Airport Subdivision milepost 3.0 to 0)

The alignment for the proposed route is along the northern edge of SR30 between
Commercial Avenue and SR30. The route will utilize Commercial Avenue right-of-way.
Some commercial business near the track of the Waterloo Subdivision and residences
bordering Commercial Avenue need to be acquired for the right-of-way. At the
interchange of Highway 151 and Highway 39, it will be necessary to construct an
extension of the Highway 151 bridge over Route 30 to accommodate an over-bridge for
the new track. It will also be necessary to construct two over-bridges for the on and off
ramps of Highway 151. The proposed alignment will proceed northward through a
commercial area to a train station proposed near the track of the Madison/Portage
subdivision and the Dane County Airport Terminal. Right-of-way will be required for
; eastward and westward tracks.

Segment: Madison to Portage (Madison/Portage Subdivision milepost 30.9 to-0)

< The Madison/Portage subdivision between the Dane County Airport and Portage has 31
j miles of track. The track charts indicate that this route is FRA Class III that allows speed
between 40 and 60 mph. An inspection of the track determined that the entire track
infrastructure needs replacement for high- speed rail operations. Exhibits 3.1.5 and 3.1.6
are the speed profiles for 110 and 150 MPH operations on the alignment of this segment.
The speed profiles indicate that the alignment is poor for optimum speeds. Consequently,

substantial realignment on new right-of-way is required.

TRANSPORTATION EcoNoMics & MANAGEMENT SysTEMs, INC. Arpenprx 3.1-4
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Exhibit 3.1.5

Speod Profila - Chicago to St Paul - 163-F
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Segment: Portage to LaCrosse (Tomah Subdivision milepost 178.2 to 288.0)

An inspection of the track from Portage to LaCrosse indicates that it is in fair to excellent
condition. The track is on right-of-way owned by CP Rail. The track is well maintained.
The track is continuous welded rail on the single main from Tomah milepost 178.2 to
246.4, and the eastward main from Tomah milepost 246.4 to 257.1 and again on single
main from Tomah milepost 257.1 to 288. The westward main from Tomah milepost
246.4 to 257.1 is jointed rail. Exhibits 3.1.7 and 3.1.8 are the speed profiles for 110 MPH
and 150 MPH operations on this segment. The profile reveals that the 110 MPH
technology will operate at near optimum speed, whereas, the 150 MPH technology will

be restricted in this segment.

Exhibit 3.1.7
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Exhibit 3.1.8

Speed Profile - Chicago to St Paul « Am Fiyer
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Segment: LaCrosse to St Paul (River Subdivision milepost 288 to 407.4 and

Merriman Park Subdivision milepost 407.4 to 410.2)

The track in this segment is in good to excellent condition and is well maintained by CP
Rail. The single main track is continuous welded rail from River milepost 288 to 385.9.
The #1 main or westward track is continuous welded rail from River milepost 385.9 to
391.2. The #2 main eastward track is jointed rail from River milepost 385.9 to 388.0 and
continuous welded rail from River milepost 388.0 to 391.2. The singlé main track is
contimuous welded rail from River milepost 391.2 to 392.4. The #1 main or westward
track is continuous welded rail from River milepost 392.4 to 402.4. From River milepost
402.4 to 407.4, the track is shared track owned by Burlington Northern and is continuous
welded rail. The #2 main or eastward track is continuous welded rail from River
milepost 392.4 to 402.4 and is shared track owned by Burlington Northern. The #2 main
or eastward is continuous welded rail from River milepost 402.4 to 407.4. In the
Merriman Park subdivision, the westward and eastward main track is continuous welded
rail from Merriman milepost 407.4 to 410.2 with the #1 main or westward owned by

Burlington Northern from Merriman milepost 407.4 to 408.9. Exhibits 3.1.9 and 3.1.10

TRANSEORTATION ECONOMICS & ManaceMenr Sysrems, Inc. Aprenprx 3.1-7
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show the profiles for 110 MPH and 150 MPH operations. The speed profile reveals that
the optimum speed for both technologies is near 90 MPH.

Exhibit 3.1.9
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Segment: Winona to Rochester (DM&E Subdivision @ to 33.0)

The beginning milepost for the Detroit, Minnesota, & Eastern Railroad (DM&E) is north
of Winona at a junction with CP Rail. The alignment crosses under Minnesota State
Route 61 and from Minnesota City it proceeds in a southwestern direction curving
through the Stockton Valley. The excessive curvature of the track between DM&E
mileposts 0 and 18.0 limits the potential of high speed operations. Exhibit 11 shows the
speed profile for the 110 MPH technology. Exhibit 12 shows the severe restriction of this
alignment on the 150 MPS technology. In addition to the poor alignment, the track
structure is not sufficient to support high-speed rail operations. Approximately four
miles west of St. Charles, high-speed rail operations depart the DM&E track onto a new
alignment to the Rochester Airport and northerly to St. Paul. |
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. Exhibit 3.1.12
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Segment: La Crosse to St. Paul

The topography in Minnesota is difficult for the planning of a new alignment for high-

speed rail operation for speeds of 150 MPH and beyond. The elevation immediately west
| of the Mississippi River is approximately 1,280 feet. Interstate 90 was constructed to
""" take advantage of the topography. High-speed rail systems do not have this luxury since
it is imperative to maintain the alignment with minimum curvature of 0 degrees, 45
minutes for 150 mph operations with tilt technology. The proposed alignment for the 150
MPH and the 185 MPH options in Minnesota begins at the exit from the new Mississippi
River Bridge immediately north of the intersection of Highways 14 and 90. The
alignment follows the Dakota River valley from an elevation of 700 feet to an elevation
of approximately 1,200 feet, an increase in grade of 500 feet in 3.6 miles at an average
grade of 2.6%. A bridge over the Dakota River and separate bridges over east bound and
5 west bound lanes of Interstate 90 are required. The alignment follows south of Interstate
"""""" 90 for approximately 7 miles from the Mississippi River then crosses Interstate 90 to the
north side. It follows the north side of Interstate 90 to a location south of Witoka then

crosses and continues in a northwesterly direction for a short distance near Centerville.
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The alignment curves to a westerly direction and crosses Interstate 90 to the north side
immediately west of Wilson. The alignment again crosses Interstate 90 through the
southern area near Shelton Hill and continues westerly toward the Rochester Airport
crossing Highway 52 and Interstate 90 near Simpson. After crossing Highway 63, it then
proceeds towards Dodge Center and then northerly towards Rosemount onto the track of
the Union Pacific. Using the Union Pacific track, there are two potential routes into the
St. Paul Union Station. The route used in this study requires the construction of a new
bridge in the vicinity south of the Metropolitan Water Treatment Facility to carry the
track onto the existing CP Rail line from Hastings to Union Station. Since the alignment
is new, optimum speeds are attained from near the Mississippi River to Rosemount.
Exhibits 3.1.13 and 3.1.14 detail the speed profile for this alignment. The alternative
alignment proceeds adjacent to the western boundary of Holman Field and across the

Mississippi River directly into Union Station.
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APPENDIX 3.2
URBAN AREA ALTERNATIVE ALIGNMENTS

Twin Cities Airport Access

The airport access alignment departs the right-of-way for eﬁisting Union Pacific track and
proceeds along the east side of County Road 71 over State Highway 3 and onto an abandoned
railroad right-of-way near the western boundary of the right-of-way of State Highway 149. The
alignment then follows this abandoned railroad right-of-way through the interchange of
Interstates 494 and 35E and State Highway 55 across State Highway 13 and across the
Minnesota River Basin and State Highway 5. This alternative alignment utilizes abandoned
railroad right-of-way as much as possible. This study did not determine the owner of this
abandoned right-of-way or the jurisdiction. A field inspection revealed that a large portion of
this railroad right-of-way has not been commercialized. The airport access alignment requires
the construction of either a long-span bridge over the Minnesota River Basin and State Highway
5 or a tunnel under the river basin. Based on the engineering assessment of the alternative
airport access route, the cost of infrastructure improvements needed to efficiently operate high-
speed passenger rail service to the airport was developed. The detailed cost estimate is included
in Appendix 6.2.6. Construction of this airport access would add approximately $165 Million to

the cost of implementing 150 mph service from Chicago to St. Paul via Rochester.

Madison Access Alternatives

The alignment for high-speed passenger rail service through Madison must be planned to support
the 110 mph, 150 mph, or 185 mph technologies. For 110 mph, a single main track with right-
of-way for the second track is planned; for the 150 mph and 185 mph, a double track for east and
west bound traffic is planned. As previously detailed within this report, the study alignment
begins at the intersection of the Waterloo Subdivision track and State Highway 30 and connects
to the Madison/Portage Subdivision (milepost 30.9) near the existing airport terminal. The
alignment proceeds along the northern edge of State Highway 30 between Commercial Avenue
and State Highway 30, then follows the Commercial Avenue right-of-way. At the interchange of
U.S. Highway 151 and State Highway 39, the bridge camrying U. S. Highway 151 over State

Highway 30 needs to be extended to the north to accommodate an over-bridge for the high-speed
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passenger rail service. Two RR over-bridges for the “on” and “off” ramps of U. S. Highway 151
will also be needed. The proposed alignment then proceeds northerly through a commercial area
to a station planned near the track of the Madison/Portage subdivision in the vicinity of the Dane
County Airport terminal. Several RR under-bridges are planned between the intersection with

U.S. Highway 151 and the proposed train station.

The Wisconsin Department of Transportation, in association with the Dane County Regional
Planning Commission in a 1992 study, considered a second alternative alignment along the
eastern boundary of the Dane County Airport. The proposed alternative departs the track of the
Waterloo Subdivision at latitude north 43 degrees, 9.91 minutes west, 89 degrees, 14.21 minutes. |
The alignment follows a right-hand curve, O degrees, 42 minutes crossing over U. S. Highway
151. The alignment follows a left-hand curve of 0 degrees, 42 minutes paralleling Hoepker Road
crossing under Interstate 90/94 to a right-hand curve O degrees, 30 minutes connecting into the
existing Madison Portage Subdivision north of the Airport. This alignment carries the route
north of the American Family Development. This alternate will require a new station near either
U. S. Highway 151 or Interstate 30/94.

A third alternate follows the track of the Waterloo Subdivision under State Highway 30,
paralleling St. Paul Avenue into an area bounded by the Yahara River, U. S. Highway 151,
Baldwin Street, and Williamson Street. This alternate connects onto the track of the

Madison/Portage subdivision in this vicinity.

A fourth alternate follows the alignment of the third alternate but departs the track of the
Waterloo Subdivision north of South First Street, crosses under U. S. Highway 151 and connects
with the track of the Madison/Portage subdivision near the intersection of Highway 113 and East

Johnson Street.

The alignment for the 150 mph and 185 mph technologies from Milwaukee creates a fifth
alternate alignment through Madison. This alignment would require a major RR over- or RR

under-bridge at the interchange of 1-90, 1-94 and State Highway 30. This alignment then follows
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on the north side of State Highway 30 along a route between Commercial Avenue and State

Highway 30 under U.S. Highway 51 and onto the alignment of the study alternative.

Milwaultee Alternative

An alternative routing into Milwaukee Amtrak Station throngh West Allis was considered. This
alignment is known as the “Air Line” from Elm Grove through the former shopping area east of
Layton Boulevard and into the passenger station. This alignment bisects the Veteran’s Hospital.
A field view determined that it would be very difficult to provide safe passage through the
grounds of the Veteran’s Hospital area without significant infrastructure improvements such as
an elevated structure or a depressed alignment allowing for pedestrian passage. This alignment

was not within the scope of work of this study.
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Environmental Review

General

An environmental review was performed to identify potential environmental issues relating to
passenger rail alignments. The review studied issues that could impact implementation of the
high-speed rail service and presented a broad-scale evaluation of the impact within the
Milwaukee—Twin Cities corridor. This environmental review did not provide a level of analysis
consistent with an envifonmental impact statement or an environmental assessment. It does
recognize environmental issues that might be associated with high-speed rail operations in this
corridor. This was accomplished by reviewing environmental information from previous high-
speed rail reports, as well as a general assessment of relevant data from studies performed in

Wisconsin and Minnesota.

Associated Reports Reviewed

The River Route (Base Case) was previously identified (in general) as the “South Route
Modified (Study Route No. 4)” in the Technical Report 3, Tri-State Study of High Speed Rail
Service, TMS/Benesch for the Tri-State Steering Committee, November 16, 1990. In addition,
Chicago-Milwaukee Rail Corridor Study — Task Six Phase II — Environmental Evaluation
presented to WisDOT and IDOT, Envirodyne Engineers, Inc., March, 1994 was also reviewed.
The information contained therein was used to develop the Environmental Criteria presented

below. The following review applies to all routes in the study with exceptions noted.

Develop Environmental Criteria and Check Line

A review of the existing reports and an expanded analysis for this corridor have resulted in

identifying the following Environmental Criteria:

¢ Physical Impact: Water Quality (Sediment, Nutrients, Toxins, Oil & Grease); Air
Quality; Wetlands; Historical and Archeological Resources; Noise; Energy; Visual
Impacts

» Biological Impact: Shrinking Biological Diversity and Fragmentation of Natural

Habitats; Endangered Species

TRANSPORTATION EcoNoMrcs & MANAGEMENT SysTeEMS, INC. 3.3-1



APPENDIX 3.3 TRYI-STATE IT HIGH SPEED RAIL FEASIBILITY STUDY

¢ Sociseconomic Impact
e Land use
¢ Transportation and Traffic Impact

e Construction Impacts: Air Quality; Construction Noise; Water Quality; Temporary

Access

¢ Environmental Laws: Clean Air Act (CAA) and subsequent 1990 Clean Air Act
Amendments (CAAA); Intermodal Surface Transportation Efficiency Act (ISTEA);
Regulatory Agencies

Executive Order on Environmental Justice 12898 (“Federal Actions to Address Environmental

Justice in Minority and Low-Income Populations"”) relating to community or residential impact
of high-speed rail needs to be evaluated. A study of communities affected by the proposed

action, including a demographic analysis, needs to be conducted.

Physical Impact
Water Quality

Water quality can be affected by the construction of a new rail comridor primarily through the
introduction of non-point source pollution. Stormwater management facilities, while designed to
reduce erosion and sedimentation pollution, invariably impact the quality of downstream water
resources. Although stormwater detention basins are designed to manage the rate (volume per
unit of time) of runoff such that post-development runoff is less than or equal to the pre-
development runoff, the total volume of runoff will nonetheless increase. Runoff that previously
infiltrated undeveloped and vegetated terrain will now be conveyed by developed land cover that
is less pervious. In addition, the quality of the post-development runoff will be affected during
construction by silt-Jaden runoff that cannot be completely mitigated by erosion and
sedimentation pollution control (E&S) measures. Once the disturbed areas have been stabilized

with mature vegetation, this impact will be minimized.
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Sediment — This is the largest runoff pollutant by volume. Unmitigated sediment can smother
fish egg beds, tear at the fragile gills of newbom fish, envelope spawning areas, and block light

to developing submerged aquatic vegetation, a critical habitat in aquatic ecosystems.

Nutrients — Nutrients originate from agricultural, as well as residential land use. The fertilizers
used to encourage growth of crops and well-kept lawns are carried by runoff to riverine systems.
Once a low-gradient section is reached, the quiescent environment could result in algae blooms.
The uncontrolled growth of algae depletes the oxygen content in the water body critical to the

fish habitat and also blocks sunlight to the submerged aquatic vegetation.

Toxins — Stormwater runoff can contain two basic forms of toxin: industrial heavy metals such
as cadmium, arsenic and mercury, and organic compounds such as DDT, PCBs and pesticides.
The sources of these pollutants are largely due to illegal disposal of household hazardous wastes
such as paint thinners, preservatives, pesticides, appliances, etc. Toxins do not biodegrade, but
rather bioaccumulate. As toxins are ingested by an organism low on the food chain, they are
ingested by a higher-level organism feeding on the contaminated subject. The lingering effects

result in malignancies and reproduction system failure.

Oil and Grease — The most common toxin found in developed runoff, oil and grease drippings
from vehicles and machinery have the same lingering effects as the toxins noted above.

Additionally, they present an aesthetic problem once a slow-moving water body is encountered

and an o1l sheen results.
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Air Quality

The implementation of high-speed rail (HSR) service has direct and indirect impacts on air
quality. Diesel locomotives (a potential HSR technology) burn fossil fuels that result in the
emission of pollutants such as carbon monoxide (CO), unburned hydrocarbons (HC), nitrous
oxide (NOy), particulate matter (PM), and sulfur dioxide (SO,). However, HSR diesel
technology will result in less petroleum-based fuel consumption per passenger mile than private
automobiles, thus reducing some types of air emissions. Additionally, studies in the Boston-New
York corridor show that HSR trains produce less air emission than slower moving conventional
locomotives.

These studies have shown HSR service, in combination with estimated diversions of private
automobiles, resulted in significant reductions in CO emissions.! Impact on NO, and HC
emissions (ozone precursors) was found to be negligible. The referenced studies did not derive
emissions for PM and SO,. The study concluded that implementation of HSR technology would
result in an aggregate comdor-wide reduction in air emissions of less than one percent.
However, it notes that even one-half of one percent of an air quality improvement confributes

substantially toward the Clean Air Act Amendments.

Should electric HSR locomotives be employed, locomotive-generated air emissions would be
completely eliminated. If electricity is generated by fossil-fuel burning plants within the
corridor, some added air emissions will result. However, since most power plants have heavy-

duty scrubbers installed, emissions from power plants are generally cleaner than motor vehicles.

Exhibit 3.3.1 shows the positive impact HSR has on air emissions (specifically CO and HC).

Note that table comparisons assume various train/traffic volumes and year 2000 conditions.

' Chicago-Milwaukee Rail Corridor Study — Environmental Evaluation, presented to WisDOT and IDOT, submitted by
Envirodyne Engincers, Inc., March 1994,
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Exhibit 3.3.1
Air Emission Comparisons
in Chicago/Milwaukee Corridor

Emissicens in Tons Per Year

Emission Source Train/Traffic CO HC PM
Veolume

Proposed HSR Service? 24 trains per day +234 | +13 +8 +8 | +69
Elimination of Existing 14 trains per day -163 -39 -5 -5 -40
Conventional Service’

Projected Auto Diversion® ® | 160,000 auto trips -52 -175 -18 NA | N/A

annually

Change in emissions due to +19 -201 -15 N/A | N/A
HSR Service®

Derived from Chicago-Milwaukee Rail Corridor Study — Environmental Evaluation, presented
to WisDOT and IDOT, submitted by Envirodyne Engineers, Inc., March 1994.

Wetlands

The loss of native wetlands resulting from the construction of transportation facilities has an
adverse impact on water resource quality. Wetlands provide water resource protection through
their ability to act as a groundwater recharge area, remove pollutants, nutrients, toxins and
sediment from runoff, mitigate peak runoff flow rates, and provide endangered species habitat.
Most wetland losses associated with the construction of transportation facilities are mitigated

through the mandatory re-creation of restoration of the impacted wetlands.

Section 404 Permits will have to be obtained from the U.S. Army Corps of Engineers and the
Environmental Protection Agency when wetlands are impacted. Likewise, each affected state

agency will require water quality certifications for the impacted wetlands.

? Emission data based on operation of F-69 diesel electric locomotive powered train sets at 80% power in Boston-New York

Corridor.

? Emission data based on operation of F-40 diese] electric locomotive powered train sets at 80% power.

? Diverted auto volume based on 175,000 passenger trips annually with average vehicle occupaney of 1.1

5 Fmission data derived from MOBILE 52 mode! assumes year 2000 conditions, average speed of 60 m.p.h. use of reformulated
asoline, summer minimum and maximum temperatures of 61° F and 81° F and no vehicle inspection and maintenance program.

Caleulated by subtracting Amtrak and auto diversion emission form HSR emissions.
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Historical and Archeslogical Resources

Whenever historical and archeological resources are anticipated, state and federal guidelines
require that the resources possibly affected by construction must be smdied and mitigation plans
prepared to avert adverse impacts. Archeological resources require studies and preservation

before construction.

The Mississippi and Wisconsin Rivers were important historic trade/travel routes and places for
hunting, trapping, gathering and settlement. Accordingly, land near these rivers can be expected
to be rich in historic and archeclogical resources. Likewise, the Dakota Valley of Minnesota

{near the LaCrosse crossing of the Mississippi) is also reported to be rich in these resources.

Impact on historic and archeological resources can be limited when a proposed route foiiows.an
existing railroad right-of-way. Where it appears that additional right-of-way will be needed for
the construction of new roadway grade separation structures such as overpasses and underpasses,
the potential exists to impact historic and archeological sites. Site-specific mitigation measures

¢can be evaluated once the location and size of these structures is known,

State Historic Preservation Officers are concerned with properties and sites listed (or with the
potential to be listed) on the National Register of Historic Places. When federal funding or
permitting is involved, research is required to locate any historic sites that could be impacted by
the project. This research entails document and field research for building and archeological

sites.

The National Parks Service (NPS) will be specifically concerned with the Mississippi National
River and Recreation Area (Mississippi NRRA) and the Ice Age Trail, in addition to some

general areas of concern.

The Pigs Eye Lake area of the Mississippi NRRA is an important nesting habitat for a variety of
wading birds and includes a major heron nesting site. The NPS is concemed with any intrusions

on the visual landscape of the Mississippi NRRA.
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The Ice Age Trail is a trail network that follows the important edges of the Wisconsin age
glacier. It roughly follows the leading edge of the terminal moraine between St. Croix Falls and

Janesville and back northeast to Sturgeon Bay, Wisconsin.

The NPS is generally concemned with fenced right-of-way that would destroy vegetation, be a
visual intrusion, block the movement of wildlife, and result in the clogging of streams during

periods of high runoff.

Noise

HSR trains generate noise attributable to locomotive engines, wheels on rail and horn use, and
are measured in units of decibels (dB). Like all train noise events, HSR-generated noise occurs

in short duration and is typically infrequent.

A stationary diesel locomotive’s noise level, measured 100 feet away, is approximately 73 dB.
This stationary noise would occur at frain stops and is comparable to a medium truck parked 25
feet away or loud orchestral music. Pass-by noise of HSR trains operating between 80-110 mph,
measured 100 feet away, is approximately 76-80 dB. This is similar to conventional Amtrak
trains but due to the speed of the HSR trains, would be shorter in duration. Some HSR train
manufacturers indicate that HSR trains operate with less noise at 125 mph than conventional

trains at lower speeds. The Doppler effect and other variables affect pass-by noise.

As would be expected, station and pass-by noise levels diminish as distance from the track
increases. Tests conducted with transit train operations indicate that wayside noise is reduced by
one-half as the distance from the noise source increases from 50 feet to 300 feet. The noise is
reduced again by one-half at a distance of 1,000 feet. Thus disruptive noise impacts will not

extend more than 500 to 1,000 feet from the tracks.

The duration of HSR noise events tends to be very short. At 90 to 125 mph, noise impact per
train lasts about 30 seconds. On an average day, if 12 HSR trains operate in each direction, total
wayside noise duration would amount to 12 minutes per day. There typically will not be HSR

trains running after 10 p.m. or before 7 a.m.
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Horn use, required most often when approaching at-grade crossings, is regulated by the FRA and
will be of the same intensity as existing conventional trains. Since HSR service in existing

railroad rights-of-way usually eliminates at-grade crossings, total hom use is reduced.

In summary, the implementation of HSR service will not have a significant impact on the
generation of noise in the corridor. The infrequency and short duration of train events and the
elimination of at-grade crossings with the accompanying horn use all contribute to a nominal

impact as a result of noise generated by HSR service.

Energy
It is well known that mass transportation modes such as frains and buses are more fuel-efficient
and consume less energy per passenger mile than the private automobile (See Exhibit 3.3.2}.

Auto user diversion to HSR service results in energy savings of approximately 3,200 BTUs per

passenger mile {one gallon of gasoline has an energy value of 125,000 BTUs).

At the above energy consumption figures, a diversion of 1.9 million passengers from private
autos to HSR service (110 mph technology over 287 miles) would result in total energy savings

of 1.75 trillion BTUs or the equivalent of 13.9 million gallons of gasoline annually.

During construction of grade crossings for HSR service, construction activity should consume

approximately 1.3 million gallons of gasoline or diesel fuel (one month’s auto diversion

savings).
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Exhibit 3.3.2
Energy Intensity of Selected Modes of Travel
BTU Per Passenger

. Travel Mode Average Load Mile

Automobile 1.y’ 5,560

Inter-City Bus N/A 965

Airlines 89.5° 4,814

Inter-City Train (Amtrak) 20,5 2,462

Commuter Rail 34.5% 3,155

HSR 33" 2,340

Derived from Transportation Energy Data Book, Edition 11, U.S. Department of Energy, Oak
Ridge National Laboratory, Table 2.13.

Visual Impacts

B

The visual impact that a developed rail corridor has on the surrounding landscape varies by
location and vantage point of the viewer. Where the proposed route of HSR service is along an
existing railroad right-of way, the obtrusive nature of railroad infrastructure should be
minimized. However, when new cross-country right-of-way is developed with the construction

of grade-separation structures, the surrounding viewscape is impacted.

From the vantage point of a rail or automobile passenger, the viewscape impacted by the
development of the rail corridor would be limited to the time passengers choose to look out their
window and their total visual experience (less than an hour). Residents and employees within
sight of the comidor, however, do have long-term exposure to the impacted viewscape.
Residents in immediate proximity to the corridor and its structures would be subject to
permanent visual exposure. Employees, visitors and commuters will have less exposure, but if
they find the impacted viewscape objectionable, they may alter their traveling patterns to avoid

the view.

Grade-separation structures (underpasses and overpasses to carry the intersecting street above or
below the railroad) are potentially substantial in size, extending more than 20 feet above or

below grade, with embankiments extending in either direction to meet the existing grade. In rural

7 . .
Passengers per vehicle or aireraft,
¥ Passengers per coach.
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settings, these structures are readily assimilated into the swmrounding landscape. In urban
settings, however, substantial structural work (concrete retaining wall systems, stormwater
management, fencing, etc.) has the potential to be obtrisive and unsightly. Unmitigated, these
structures can disrupt access, circulation, light, tranquility, views and visibility of adjacent

residents and businesses.

Railroad stations in urban areas have traditionally become city landmarks, not only the focal
point of intermodal service, but also a reflection of civic values. New intermediate stations will

be emphasized less and will have little visual impact on the surrounding area.

Should the HSR service become electrified, catenary structures will be required to carry the
electric lines above the railroad tracks. They can be potentially obtrusive but again can be

mitigated by appropriate design treatment,

Biological Impact
Shrinking Biological Diversity and Fragmentation of Natural Habitat

A basic tenet of ecology is that a diverse ecosystem is a healthy ecosystem. As transportation
corridors are developed through ecosystems, natural habitats are “fragmented.” The smaller,
fragmented habitats may be below a minimum critical size needed to sustain certain plant and
animal species, thus adversely affecting the native diversity of the ecosystem. The less diverse
the ecosystem, the more susceptible it is to natural and man-made disturbances. Fragmentation
is especially noticeable in the woodlands and wetlands of southern and western Wisconsin,
Likewise, the high-quality grasslands have been fragmented statewide. This might apply to the
“cross-country” segments of Routes C and D. Additional information concerning the diversity
and fragmentation of natural habitats is discussed in more detail in the preliminary
environmental review of TRANSLINK 21.

The development of a high-speed rail corridor along existing rights-of-way poses another threat
to endangered plants. Since existing rail corridors were most likely constructed prior to the
widespread development of countryside, these corridors are repositories of valuable native
prairie plants. The expansion of transportation facilities in these rights-of-way will require

careful reconstruction and management of these plant reservoirs.
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Endangered Species

Impacts on endangered and threatened species can only be identified through additional
investigation. In Minnesota, there are 59 endangered animal species (5 federally-listed) and 138
endangered plant species (4 federally-listed), in addition to many special concern and non-listed
species. In Wisconsin, there are 101 endangered species of animals and 138 endangered species
of plants. Some of these species may be impacted by the construction and/or operation of a high-
speed passenger rail system in the Milwaukee to Twin Cities corridor. More detailed

environmental studies need to be completed in order to assess potential impacts on these species.

Socioeconomic Impact

The economic base and primary source of employment in the upper mid-west has been shifting
steadily since 1980 from manufacturing to services, retail trade, finance, insurance and real
estate. In Milwaukee County, employment in manufacturing decreased by 32 percent, while
finance, insurance and real estate increased by 36 percent, services by 36 percent, and retail trade

by 3 percent. It is forecasted that this trend will continue, albeit at a slower pace.

HSR service will result in more productive use of travel time. The cost and efficiency savings
will benefit the finance, insurance, real estate and service industries. The downtown areas of the
corridor’s major cities will recognize the greatest benefits. Tourism and retail sales will be the

greatest beneficiaries of this improved transportation mode.

HSR will also result in improving access to important markets and suppliers between
Minneapolis and Milwaukee. A reliable, higher-speed passenger rail service will make the
terminal and intermediate cities more attractive locations for business, providing an urban

location without the higher land, labor and housing costs found in Chicago.

Dane County Airport, on the northeast side of Madison, will likely attract additional passengers
if an HSR rail station is built neartby. Commuters may find the improved accessibility and

reduced congestion of the airport preferable to a congested O’Hare Airport in Chicago.

Intermediate station communities may also derive economic benefits. The location of branch

offices and other supporting activities may be desirable in proximity to the intermediate stations.
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Commuting patterns will be favorably impacted since the major cities will be within a more
reasonable commuting time than presently exists. The corridor will become more interdependent

in terms of employment and residential opportunities.

Land Use

Historically, the evolving-railway corridor through a countryside led to the development of
communities along the route. Many cities, towns and communities can trace their heritage to the
railway. Rail access was, and still is, essential for many industrial centers, commercial uses and
residential communities housing employees. However, the development of a new or expanded

rail corridor has the potential to adversely affect a community’s surrounding land use.

Industrial and commercial land uses are readily compatible with the railway corridor.
Agricultural land uses are usually affected for the short term during construction of the new
railway, but assimilate over the long term. Railway planners must be wary of incompatible land
uses that include sensitive classes, such as residential developments, tranquil open space,
hospitals, nature conservation areas, nursing homes and schools. Society seems to have evolved
to the point where residential development is not necessarily incompatible with an adjoining
railway use. Realtors have responded to inquiries in the past and have stipulated that home sales

bordering proposed railway right-of-way have not been adversely impacted.

Development of HSR service along an existing railway right-of-way has the benefit of being
introduced to an area that presumably has become accustomed 1o a rail presence. Sensitive uses
over the years have probably avoided the rail corridor. Therefore, FHISR service should not
significantly impact the surrounding land use, except in areas of heavier construction such as
grade crossings and terminal stations. The land use surrounding the location of terminal stations
normally results in a higher density land use, typically commercial in form to address the needs

of the commuter.

Historically, the greatest concemns of local land use planners in the planning of HSR service
included safety and treatment of at-grade crossings. Typically, they favored grade separation

and opposed the termination of crossings that would truncate community movement patterns.
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Much of Wisconsin’s best agricultural land is located in the south and west of the state, often
very near urban centers. The development of a high-speed rail corridor will likely place these

agricultural areas under pressure to be converted to urban uses and uses associated with

transportation facilities.

By and large, the locations of terminal stations have the greatest potential to impact local land
use. Wherever terminal stations are proposed, local governments should take measures to
prepare updated land use plans to address the socioeconomic changes brought about by the
railway. If left unchecked, a community could fall prey to the deleterious effects of urban

sprawl.

Transportation and Traffic Impact

The implementation of HSR service will have the most impact on regional transportation plans
near HSR train stations where the true “intermodal” nature of a regional transportation system
occurs. The stations will be comprised of long and short-term parking, automobile and transit
access, and multi-modal interfaces. The degree of these impacts will vary depending on the size
of the HSR travel demand area, the existing highway and transit infrastructure, and the final

location of the train station.

Travel demand for HSR service is expected to be greater in urban versus rural environments.
Therefore, the following minimum requirements for an urban train station are greater than for a

similar station in a rural setting:

s A station structure incorporating passenger loading and unloading areas, passenger

waiting area, ticketing, and other amenities
¢ Facilities for long-term and short-term parking

s Primary highway access should consist of a minimum of four signalized lanes with left

and right-turn lane provisions
¢ Bus transit access, off-road bus waiting and loading areas and circulation needs

¢ Other intermodal interfaces with commuter rail, light rail or other fixed guideway

systems
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¢ Taxi/limousine loading and queuing areas

¢ Rental car facilities,

In a rural environment, the minimum requirements proposed for a HSR train station include:
e A station structure incorporating passenger loading and unloading areas, passenger
waiting area, ticketing, and other amenities
e Smaller facilities for long-term and short-term parking

* Primary highway access consisting of a minimum of two signalized lanes with left and

right-turn lane provisions
¢ Smaller off-road bus waiting and loading areas and circulation needs

» Combined taxi/limousine loading and gueuing areas and rental car facilities.

Construction Impacts

Construction of a new rail line will have immediate but short-term impacts on the environment

~ as described in the paragraphs below.

Air Quality
The most visible impact of construction at a site is due to fugitive dust resulting from the

construction activity (earthwork and truck traffic), with the heaviest where existing rail bed is

widened or structures are built. Dust mitigation using water sprinkling minimizes this impact.

Nominal air quality impact is also contributed by carbon monoxide, hydrocarbon and nitrogen

oxide emissions from construction vehicles.

Construction Noise

Heavy construction equipment will produce noise, which may impact local land use and
activities. Since most of the new construction is located in rural settings, these impacts are
expected to be minimal. Typical Department of Transportation standard specifications require
all machinery to be equipped with adequate mufflers and all construction within 1,000 feet of a

receptor to be limited to a period between 7:00 a.m. and 10:00 p.m.
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Water Quality

Water quality impact due to erosion and sedimentation pollution is to be expected but will be

mitigated by the installation of control measures. These impacts will be short-term in nature and
will subside once disturbed earth is stabilized with temporary and permanent vegetation. Erosion
control measures will be specified in the construction documents and will be subject to the

individual state’s earth disturbance regulations.

Since the total area of land to be disturbed will exceed five (5) acres, the project will be required
to obtain a National Pollutant Discharge Elimination System (NPDES) permit for stormwater
discharges from a construction site. The NPDES permit application will require a Stormwater
Pollution Prevention Plan to identify potential sources of pollution and propose pollution control

practices to mitigate the water quality impact.

Temporary Access

Measures should be specified in the contract documents to minimize the inconvenience to

adjacent properties. Access can be maintained by constructing temporary access roads.

Environmental Laws
Clean Air Act (CAA) and Subsequent 1990 Amendments (CAAA)

This federal law regulates air quality issues. Southeastern Wisconsin is classified as a non-

attainment area for ground level ozone.

The CAAA requires a system of stringent control measures and milestones aimed at improving
air quality in non-attainment areas, including regulation of stationary sources and fransportation
measures. A 15% smog reduction mandate is contained in the CAAA. The CAA and CAAA
require reductions in auto use and traffic congestion and encourage enhancement of public

transportation.

PRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC. 3.3~15



APPENDIX 3.3 IRI-STATE IX HIGH SPEED RAIL FEASIBILITY STUDY

Intermodal Surface Transportation Efficiency Act (ISTEA)

ISTEA requires transportation project planning to assess the impact on future traffic patterns, the
environment, and adjacent land use. Incentives are provided to aid in the reduction of congestion

and spraw! and to encourage private developments to be integrated into transportation strategies.

Regulatory Agencies

In addition to the Clean Air Act, the Environmental Justice executive order and the requirements
of ISTEA and its successor, TEA-21, there are numerous federal, state, and local agencies with
regulatory authority over environmental issues impacted by HSR operations. This review
identified certain agencies and their regulatory authority, as further described in Exhibit 3.3.3.
This listing is not all-inclusive. An environmental assessment or impact study is needed to

identify and address all agency requirements affected by HSR operations in Minnesota and

Wisconsin.
Exhibit 3.3.3
Federal, State, and Local Regulatory Agencies
Agency Authority Comments
U.S. Ammy Corps of Engineers Clean Water Act Section 404 Permit
404 (33 U.S.C)
U1.S. Environmental Protection Clean Water Act Jointly administers 404 Permit with

| Agency

U.S. Army Corps

U.S. Fish and Wildlife Service

33 CFR 320,40

Given permit review responsibilities
relative to Corps Permit applications

Federal Emergency Management 44 CFR No permit required but requires a
Agency ' map revision to be on FIRM map
‘ (after construction)
Natural Resources Conservation 7 CFR 658.4{(c){(2) Review Agency for agricultural
Service (SCS) Part of Farmland impact.
Protection Policy Act

State Historic Preservation QOfficer
(SHPQ)

36 CFR 800, Section 106
Review

Administers national historic
preservation program at state level.

Wisconsin Department of Natural
Resources

Clean Water Act, Section
401

Chapter 30 Permit

State Historical Society of
Wisconsin (SHSW)

Wisconsin Statutes,
Chapter 44

State agency regulating preservation
of American, Midwest and
Wisconsin history.
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Authority

Comments

Office of Environmental Analysis | National and Wisconsin State Agency to review and
(OEA) Environmental Policy Acts | approval environmentzl documents
Wisconsin Department of Wisconsin Statutes, Reviewing agency for agricultural
Agriculture, Trade, and Consumer | Chapters 93-100 impacts
| Southeastern Wisconsin Regional Wisconsin Statutes, Regional clearinghouse given
Planning Commission (SEWRPC) | Section 66.945 authority to research, analyze and
Minnesota Department of Natural Minnesota Statutes, - Protects threatened and endangered
Resources (MinnDNR) Section 84.0895 species.
MinnDNR Minnesota Statutes, Prohibits pollution of fishing
Chapter 97C habitats.
MinnDNR Minnesota Statutes, Authorizes Soil and Water
Chapter 103C Conservation Districts to review
E&S Plans.
MinnDNR Minnesota Statutes, Regulates drainage systems and
Chapter 103E construction of drainage projects.
MinnDNR Minnesota Statutes, Regulates floodplain mgmt.,
Chapter 103F shoreland development, wild &
scenic rivers, Mississippi
Headwaters, soil erosion, Reinvest
in Minn. Resources Act, wetland
preservation, Clean Water
Partnership, lake preservation and
protection and wetlands
gstablichment and rectacation naliesr
MinnDNR Minnesota Statutes, Defines public waters designation,
Chapter 103G wetlands, streams, Miss.
Headwaters lakes.
MinnDNR Minnesota Statutes, Regulates groundwater protection.
Chapter 103H
MinnDNR Minnesota Statutes, Provides civil remedies to protect
Chapter 116B air, water, land & other natural
resources from pollution.
MinnDNR Minnesota Statutes, Requires Environmental Impact
Chapter 116D Staternent.
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Agency Authority Comments
Minnesota State Historical Society | Minnesota Statutes, State agency regulating preservation
Chapter 138 of American, Midwest and
Minnesota history.
MinnDNR - Minnesota Statutes, Regulates railroad prairie rights-of-
| Section 219.99 way, requires identification of

management practices {mp) to
control vegetation along r/w; assess
impact of mp’s on prairie lands w/in
r/w; DNR/railroad jointly develop
voluntary Best management
Practices for prairie land w/in r/w.

MinnDNR Minnesota Statutes, Regulates eminent domain in
Chapter 473H agricultural preserves.
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APPENDIX 4.1

The timetable criteria discussed in Chapter 4 outlines characteristics on daily frequencies in
relation with the trip length and corridor demand. The following provides a more detailed
service plan for each scenario, including service patterns, rolling stock and maintenance facility

requirements.
Timetable Development Service Pattern
110 mph Along River

The service pattern for the ‘110 mph Along River’ Scenario includes four daily Chicago — St.
Paul express frequencies, two daily Chicago — St. Paul local service trains, and four daily
Madison — Chicago commuter hour frequencies. Four Milwaukee — Chicago local trains are also

added, to provide a total of 14 daily frequencies between Milwaukee and Chicago.

Chicago — St. Paul express trains would cover the 434 miles in five hours nineteen mimues,
averaging just under 82 mph, with stops in Milwaukee, Madison, and LaCrosse. Chicago - St.
Paul local service trains would travel over the distance in six hours, three minutes, averaging
nearly 72 mph, with stops in Glenview, IL, General Mitchell Field, Milwaukee, Brookfield,
Madison, Wisconsin Dells, Tomah, LaCrosse, WI, Winona, Red Wing, and Hastings, MN.

Hastings, MN is added to provide a stop at the outer terminal of the proposed St. Paul light rail
system. Brookfield, W1 is added to provide direct service to the western Milwaukee suburbs. A
stop at General Mitchell Field is initiated to facilitate air/rail transfers for travelers originating or

terminating their trips beyond Milwaukee.

Trains between Madison and Chicago would cover the 169 miles in as little as two hours, six
minutes, averaging just over 80 mph, with a stop in Milwaukee. Other Madison — Chicago
services would make up to five intermediate stops, including Brookfield, Milwaukee, General

Mitchell Field, Sturtevant (Racine), and Glenview, making the trip in two hours, twenty-seven

Transportation Economics & Management Systems, Inc. Appendix 4.1-1




APPENDIX 4-1 TRI-~STATE HIGH SPEED RAIL FEASIBILITY STUDY

minutes, averaging 69 mph. Nonstop trains between Milwaukee and Chicago Woulé cover the
86 miles in as little as 63 minutes, averaging 82 mph. Other Chicago — Milwaukee trains would

stop in Glenview and Sturtevant.
110 mph via Rochester

The service pattern for ‘110 mph via Rochester’ stems from ‘110 mph Along River’ with the
same frequencies and express/full stopping patterns as far as Winona. Between Winona and St.
Paul, both express and full stop trains travel an extra twenty miles to Rochester and St. Paul.
Chicago — St. Paul express trains would cover the 454 miles via Rochester in five hours twenty-
six minutes, averaging just under 84 mph. Chicago — St. Paul local service trains would cover

the distance in five hours, fifty-eight minutes, averaging 76 mph.

150 mph via Rochester

¢150mph via Rochester’ would offer a substantial increase in frequencies and a modest increase
in speeds over those proposed for the 110 mph technology. The Option C1 service pattern would
consist of ten daily express Chicago — St. Paul frequencies (up from four) and eight daily local
service Chicago — St. Paul frequencies (up from two). In addition, an early moming departure
from Madison to Chicago and a late evening return would be offered. A total of 19 daily trains

would operate in each direction between Chicago, Milwaukee, and Madison.

The Chicago — St. Paul express trains would cover the 454 miles in as little as four hours, 49
minutes. Certain business hour departures and arrivals would also stop in Glenview, IL and
Brookfield, WI. Chicago — St. Paul local service trains would cover the distance in five hours,
33 minutes, averaging over 82 mph, and making stops in Glenview, Sturtevant, General Mitchell
Field, Milwaukee, Brookfield, Madison, Wisconsin Dells, Tomah, LaCrosse (Onalaska), and

Rochester.
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150 mph via Rochester (New Alignment)

The Rochester route (with a new alignment) has the same express/full stopping pattemns as the
‘150 mph via Rochesier’ with further increases in speeds. The Chicago — St. Paul express trains
would cover the 430 miles in as little as four hours, 14 minutes, averaging over 101 mph.
Chicago ~— St. Paul local service trains would cover the distance in four hours, 42 minutes,

averaging over 91 mph.

185 mph via Rochester (Elevated)

“185 mph via Rochester {(Elevated)’ would offer a substantial increase in frequencies and speeds
over those proposed for the 110 mph and 150 mph technologies. The service pattern would
consist of fourteen daily express Chicago — St. Paul frequencies (up from ten for the 150 mph
options) and nine daily local service Chicago — St. Paul frequencies (up from eight). A total of
23 daily trains would operate in each direction between Chicago, Milwaunkee, Madison, and St.

Paul.

The Chicago — St. Paul express trains would cover 430 miles in as little as three hours, 11
minutes, averaging over 135 mph. Certain business hour departures and arrivals would also stop
in Glenview, IL and Brookﬁeld, WI. Chicago — St. Paul local service trains would cover the
distance in three hours, 47 minutes, averaging over 113 mph, and making stops in Glenview,
Sturtevant, General Mitchell Field, Milwaukee, Brookfield, Madison, Wisconsin Dells, Tomah,

LaCrosse (Onalaska), and Rochester.

Rolling Stock Reguirements

‘110 mph Along River’ and ‘110 mph via Rochester’

The 110mph technology schedules includes 28 daily trains, of which six do not operate one day a

week. Ten active Flexliner trainsets and two protect sets are required. The 28 daily trains
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generate 2,486,988 train miles annually in Option A. Since all trainsets cycle through all train
assignments in a ten-day cycle, the active trainsets average 248,699 annual miles per set if only
active trainsets are utilized. If the two protect sets are cycled through all train assignments on the
same basis as the active trainsets, the average annual miles per trainset declines to 207,249 miles

per set.

Using six-car Flexliner trainsets (which can be divided into two three-car sets, as needed)
provides a maximum of 304 seats per six-car set. Both Madison — Chicago and Milwankee ~
Chicago local service trains are provided which allows the number of frequencies (and seats) to

be varied in response to local demand.

Passenger miles for the entire corridor range from 556,472,000 in 2010 to 763,195,000 in 2030
and are accommodated by consist arrangements, which vary from six to eight cars per train. By
varying frequencies and cars per train by route segment, the trains’ load factors remain relatively
constant and average 70% despite the different sized markets served and their differing

passenger generation capabilities.

The same service pattern via Rochester incorporates 20 miles more in travel for 12 out of the 28
daily trains, which moderately increases the annual trainmiles to 2,557,916. Cycling only active
trainsets would increase the mileage per train slightly to 249,067. If the two protect sets are
cycled through all train assignments on the same basis as the active trainsets, the average annual

miles per trainset decline to 207,556 miles per set.

Passenger miles for the Rochester corridor decline slightly and range from 523,656,000 in 2010
to 748,324,000 in 2030. The same consist arrangements are used with a slightly lower load

factor of 67% due to the decline in demand.

150 mph via Rochester (Existing Alignment)’ and ‘156 mph Rochester (New Alignment)’

The 150 mph technology existing alignment schedule includes 38 daily trains, 18 of which do

not operate one day a week. Seventeen active American Flyer trainsets and two protect sets
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would be required. The 38 daily trains generate 5,673,450 annual train miles and average
318,800 annual miles per frain with 17 active trainsets. If two protect sets are added, the 19

trainsets would average 301,089 train miles per year.

Using American Flyer trainsets comprised of two fossil-fuel power cars, four 65-seat coaches,
one 44-seat premium service car, and one bistro car provides 304 seats per train. All trains,
except for one Chicago — Madison round trip, would operate between Chicago and St. Paul. Due
to the articulated nature of American Flyer trainsets, the trains cannot be resized en route to vary
capacity by route segment. Between 2010 and 2030, 890 million to 1.265 billion projected
passenger miles will be generated by 38 daily trains, which would carry an average of 183

passengers per train producing a load factor of 60 percent.

The same service pattern with a new alignment is 24 miles less in travel for 36 out of the 38 daily
trains, which decreases the annual trainmiles to 5,378,672 and decreases the number of active
trainsets to 16 with three protect sets. By moving set assignments between loops and utilizing
the three protect sets, annual miles per trainset could be reduced to an average of 301,718 miles

per set.

The 150 mph service pattern with a new alignment incorporates trainsets comprised of two
fossil-fuel power cars, five 65-seat coaches, one 44-seat premium service car, and one bistro car.
This provides 369 seats per train, to accommodate increased passenger demand. Passenger miles
range from 1.08 billion to 1.54 billion between 2010 and 2030. Passengers per train average

around 228, which produces a load factor of 62 percent.

185 mph via Rochester (Elevated)

The 185mph technology schedule via Rochester (Elevatedj includes 46 daily trains, 20 of which
do not operate one day a week. Sixteen active trainsets and five protect sets are required. The
46 daily trains generate 6,752,720 annual trainmiles. By moving set assignments between loops

and utlizing the five protect sets, annual miles per trainset average 345,592 miles per set.
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The 185mph technology adopts the TGV Thalys characteristics with two electric power cars, one
end trailer with 77 coach seats, 4 coaches seating 236 passengers, one 44-seat premium service
end car, and one bistro car, for a total seating capacity of 357. All trains would operate between
Chicago and St. Paul. Due to the articulated nature of TGV Thalys trainsets, the trains cannot be
resized en route to vary capacity by route segment. Passenger miles increase from 1,354,600,000
to 1,924,800,000 between 2010 and 2030, which would result in an average of 227 passengers

per train producing a load factor of 64 percent.

Maintenance Facilitv Locations and Requirements

110mph Flexliner Maintenance Facility Location and Requirements

The 110mph service pattern indicates use of ten active six-car sets and two six-car protect sets.
For the 110mph technology, Chicago was chosen as the most appropriate heavy overhaul and
maintenance facility location for Option A since all trainsets originate or terminate runs in
Chicago at least once a day. Madison and St. Paul would have supplementary service and

inspection facilities sized to the number of trainsets overnighting at these locations.

e Galewood Yard, Chicago was selected as a representative of available sites in Chicago. The
capital requirement for the Galewood Yard facility in Chicago is a 15 acre service and
overhaul facility, including: a 500 ft by 100 ft prefabricated steel Butler building; four 500
foot outside storage tracks with concrete vehicle access lanes and a car washer; three 500
foot interior service tracks with inspection pit carjacks, wheel truing machine, drop table, and

concrete flooring.

» In Madison, capital requirements include four 500 foot storage and servicing tracks, with two
center island platforms with high intensity lighting, and three trackside service vehicle access
lanes, with HEP outlets, potable water supply, toilet dumping facilities, etc., to overnight four

trainsets and to allow resizing of trains in Madison.
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» In St. Paul, service facility capital needs comprise three 500 foot servicing tracks (with one
center island platform and two trackside service vehicle lanes) including high intensity
lighting, HEP outlets, potable water supply, toilet dumping facilities, concrete platforms, etc.

" to overnight and service three frainsets.

110mph Flexliner Maintenance Facility Capital Requirements

Galewood Yard, Chicago $ 7,600,000
International Drive, Madison 400,000
Bridge Point Park, South St. Paul 300,000
Contingency/Land Acquisition | 400,000
Total Maintenance Facility Costs $ 8,160,000

150mph American Flyer Maintenance Facility Location and Requirements

The 150mph technology’s service indicates 16 active nine-car American Flyer frainsets
" (including two power units per set) and three protect American Flyer trainsets and power cars.
The service pattern calls for eight American Flyer trainsets to overnight in St. Paul, seven sets to
overnight in Chicago and one set to overnight in Madison. These three locations are the logical

candidates for the main American Flyer maintenance and heavy overhaul facility.

In contrast to the 110mph technology, St. Paul was chosen as the most apprbpriate maintenance
and heavy overhaul facility for American Flyer trainsets; not only because eight of the active sets
overnight there, but also because no trainset spends more than three nights per week between
overnight stays at St. Paul. Chicago would have a supplementary service and inspection facility
sized to the number of trainsets and locomotives overnighting there. Madison would receive a

layover track with minor servicing capabilities.
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The main heavy overhaul and maintenance facility could be located at the University of
Minnesota’s Rosemount Research Facility with smaller tumn, service, inspect facilities located in

Chicago and Madison.

e The capital requirements for the Rosemount Research Facility yard include: a 240,000 sq ft
overhaul shop and power car servicing facility, offices, a 20,000 sq ft component warehouse,
eight 800 foot fully equipped overnight service and storage tracks with platforms, three 900
foot shop tracks, inspection pits, carjacking pads, wheel truing machines, trainwasher, drop

tables, concrete floor, and 50 ton overhead crane.

s In Chicago, the satellite maintenance and servicing facility capital requirements include: two
interior 900 foot maintenance and servicing tracks with drop tables, auxiliary component
storage area and offices, and six 900 foot storage tracks, fully outfitted, including concrete
platforms, HEP outlets, potable water, and toilet dumping facilities, to overnight and service

seven trainsets and their locomotives.

o In Madison, capital needs consist of one 900 foot servicing track with high intensity lighting,
fully equipped with HEP, potable water outlets, toilet dumping faéilities, etc., to overnight

and service one trainset.

150mph American Flyer Maintenance Facility Capital Requirements

Rosemount, MN Research Facility Yard $ 60,000,000

Galewood Yard, Chicago 20,000,000
Intermnational Drive, Madison 800.000
Total Maintenance Facility Costs $ 80,800,000

Estimates for maintenance facility capital requirements do not include land acquisition costs,

which can be expected to vary considerably depending on location and acreage to be acquired.

Transportation Economics & Management Systems, Inc. Appendix 4.1-8
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185mph TGV Maintenance Facility Requirements

The 185mph technology’s service pattern indicates use of 16 active TGV ftrainsets and five
protect TGV trainsets and power cars. The main overhaul and maintenance facility would be
located at the University of Minnesota’s Rosemount Research Facility with a smaller

maintenance facility located at Galewood Yard in Chicago.

The service pattern for the TGV would require a 100 acre site, including: a 240,000 sq ft
overhaul shop and power car servicing facility, offices, a 20,000 sq ft component warchouse,
nine 900 ft fully equiped overight service and storage racks with platforms, three 300 ft shop
tracks, inspection pits, carjacking pads, wheel truing machines, trainwasher, drop tables, concrete

floor, and a 50 ton overhead crane, to overnight, service and maintain trainsets.

In Chicago, the satellite maintenance and servicing facility capital requirements include: two
interior 900 ft maintenance and servicing tracks with drop tables, auxiliary component storage
area and offices, and nine 900 ft storage tracks, fully outfitted, including concrete platforms,
HEP outlets, potable water, and toilet dumping facilities, to overnight, and service, and maintain

ten trainsets and power cars.

185mph TGV Maintenance Facility Capital Requirements

Rosemount, MN Research Facility Yard $93,200,000
Galewood Yard, Chicago $§37.280.000
Tatal Maintenance Facility Costs $130,480,060

Estimates for maintenance facility capital requirements do not include land acquisition costs,
which can be expected to vary considerably depending on location and acreage to be acquired.
The infrastructure analysis assumes a total of $162 million for maintenance facilities with land

acquisition.

Exhibits 4.1.1, 4.1.2, and 4.1.3 show pictures of the chosen locations for maintenance facilities in
Chicago and St. Paul. Following these exhibits are sample operating timetables for each

technology, to illustrate potential travel times and frequencies.

Transportation Economics & Management Systems, Inc. Appendix 4.1-9
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TRI-STATE HIGH SPEED RAIL FEASIBILITY SIUDY

APPENDIX 4~1

Looking east from Central
Avenue, with Chicago
Skyline and Sears Tower

(across from Union Station)
in background

Looking west, toward Narragansett Avenue,
XXCP Rail storage tracks on right.
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Looking west, showing e =
Double track METRA line 3]
and commuter stop, CP Rail o
Double track, and three tracks.
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Exhibit 4.1.2
South St. Paul Yard Site {Bridge Point Business Park)

Looking upriver toward St

Paul along Hardman Avenue.

Looking east with Union
Pacific line to Albert Lea in

"backgound.

i

Looking downriver. UP line S

in backgound.
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TRI~STATE HIGH SPEED

RATL FEASIBILITY STUDY

.

View toward the North.
Note former Waorld War II
era defense factory smoke

stacks.

Exhibit 4.1.3

‘Rosemount Yard ( University of Minnesota Rosemount Rescarch Center}

View toward the East,
howing only a part of the
7,500 acre site.

Pransportation Economics &

Management Systems, Inc.
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Appendix 5.1
Zone Detail




Appendix 5.1 - Zone Detail

Exhibit 5,1.1
Zones by State
Number of Zones Midwest Tri-State 11
By State Rail Initiative Study
Illinois {Chicago region only) 11 12
Minnesota 27 37
Wisconsin 43 54
Total 81 103
External Zones N/A 16

Major cities in each state, as defined for model development, are presented in Exhibit
5.1.2. The zone numbers comprising the downtown area refer to the zone numbers in the
consolidated zone map that follows (Exhibit 5.1.3). The increased zone detail for
Minnesota primarily relates to the Twin Cities and the Rochester area. The added zone

detail in Wisconsin is found in Milwaukee and Madison.

Exhibit 5.1.2

Zone Definitions of Key Cities

~ StateMap |  Zone Numbers
Chicago Hlinois 92,93,95
Madison Wisconsin 57,58
Milwaukee Wisconsin 43, 44, 45, 46, 47
Rochester Minnesota 4,5
Twin Cities Minnesota 11,12, 13, 14,15
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Appendix 5.2
Socioceconomic Forecast by Zone
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Population

Zone Name 18940 1986 2000 2010 2020 2049
1 Caledonia, MN 18500 18612 18087 19601 20586 22449
2 Preston, MN 20800 20968 21658 22371 23448 25605
3 Winona, MN 47800 50334 52853 57100 61207 68562
4 Rochester, MN 70728 75638 79198 §8850 99680 125460
5 Eyota, MN 106500 113153 115584 130072 140138 158481
6 Theilman, MN 19700 20042 20621 21518 22567 24876
7 Red Wing, MN 40700 42378 44352 47208 504189 56184
8 Apple Valley, MN 187755 227039 243540 299400 352540 389882
9 Shakopee, MN 57800 63234 67978 76381 83775 95744

10 Waconia, MN 47800 52440 56372 63278 69354 78998
11 Lake Elmo, MN 145300 156830 166941 183656 109144 225951
12 St Paul, MN 485800 510392 536781 577921 618448 650301
13 Long Lake, MN 1032400 16085395 1157913 1258821 1358338 1434961
14 Minneapolis, MN 368383 . 364382 370500 383500 3BR500 352653
15 Bloomington, MN 209476 220004 228880 235000 238570 246210
16 Maple Lake, MN B6B700 74435 79584 88632 86765 169942
17 Coon Rapids, MN 243688 278531 281210 322540 353170 380377
18 Almelund, MN 30500 33149 35440 36629 43283 43389
18 Cambridge, MN 25800 27392 298015 31533 34016 38346
20 Orrock, MN 41800 44170 46528 50388 54052 60796
21 8t Cloud, MN 148000 156358 164454 177158 189676 212603
22 Brainerd, MN 132200 135802 141242 148608 157311 174256
23 Moorhead, MN 142000 145410 150775 167770 166338 184328
24 Thief River Fails, MN 143800 148174 150983 157024 164807 181801
25 Grands Rapids, MN 98900 100131 103107 1070862 112397 124139
26 Mora, MN 52800 54546 56787 50978 63738 70625
27 Lake/Cook County border, M 14300 14523 15026 15553 16403 18081
28 Duluth, MN 198200 198710 203624 208265 217088 238935
28 Mortevideo, MN 351600 361454 375643 395610 417883 463815
30 Wilimar, MN 57700 58092 59688 61680 64400 70746
31 Hutchinson, MN 48200 49570 51502 54330 57354 63708
32 Mankato, MN 70800 71800 76124 81744 80090 113038
33 Albert Lea, MN 31700 32369 33471 34842 36878 40652
34 Owatonna, MN 17700 17464 17720 17790 18494 20022
35 Warthingion, MN 191800 194373 200412 208158 218518 240877
36 Austin, MN 15100 14845 16026 15021 15412 16503
37 Northfield, MN 21300 21452 22072 22691 23668 25968

Sum: Minnesota Zones 5008031 5261791 H505572 5921374 6340540 6805466
38 Kenosha, Wi 128200 130193 134857 140881 149652 167704
39 Racine, Wi 175000 179781 187087 188124 211626 238374
40 Elkhomn, Wi 75000 78362 82331 BAG77 95789 108543
41 Janesville, Wl 139500 143812 150023 159743 171614 183076
42 Monroe, W! 30300 31353 32808 35165 37719 42576
43 Milwaukee, WI 528088 642127 666640 702783 748745 844864
44 Glendale, W 68351 89879 72546 76480 81481 91841
45 Wauwatosa, WI 172714 176575 183315 183254 205893 232324
46 Greenfield, Wi 80230 92247 95768 100861 107563 121372
47 Waukesha, Wi 175584 188204 200183 220825 241079 276368
48 Delafield, Wi 1291186 138396 147205 162458 177278 203228
49 Jefferson, Wi 67800 70082 73288 78263 83894 94681
50 Wateriown, WI 19142 20800 22027 25420 29340 39680
51 Dodgeville, Wi 20100 20734 21699 23157 24923 2791



!

Population

Zone Name 1958 1696 2000 2010 2020 2040
52 Fredonia, Wl 72800 76988 81500 89091 96801 110895
53 West Bend, Wi 95300 100102 105483 114500 123948 140846
54 Beaver Dam, W! 67029 67000 68826 70582 73452 78730
55 Wyocena, Wi 45100 46708 487486 52104 55885 62997
56 Portage, WI 45100 46708 48796 52104 55868 62997
57 Madison, Wi 180766 187630 208981 228110 247479 282139
58 Monona, W 176334 191202 202184 220691 239430 272983
59 Baraboo, WI ) 47000 50289 83572 59287 £4868 74384
&0 Wisconsin Dells, Wi 15700 15576 15885 16189 16912 18689
§1 Easton, WI 15700 15576 15885 16189 16912 166888
62 New Lisbon, Wi 21700 23251 24716 27339 258830 34160
63 Sheboygan, WI 163800 106757 111089 117824 125841 141465
64 Fond Du Lac, Wi 80100 92983 97074 103457 116708 124633
65 Montello, WI 12300 12856 13497 14581 15688 17699
66 Manitowoc, WI 80460 81912 84823 89520 95354 1070658
67 Chilton, W 34300 35142 = 36545 38810 41391 46412
68 Oshkosh, WI 140300 145644 152411 163173 175131 187779
69 Sturgeon Bay 44600 46905 49419 53819 58414 86339
70 Green Bay, Wi 184600 202808 212731 228464 245785 278722
71 Appleton, WI 140500 148287 156563 170248 184366 210032
72 Stevens Point 116700 126286 132289 143876 155882 177357
73 Wausau, W 115400 119732 125208 134120 144088 162629
74 Tomah, Wi 36600 38746 41010 44814 48623 55076
75 La Crosse, W a7900 103265 1083908 118360 128086 145921
76 Black River Falls, Wi 16600 16725 17234 18011 18026 21164
77 Whitehatl, Wi 25300 28677 28240 30769 33491 37873
78 Modena, Wi 13600 13823 14327 15224 16245 18070
78 Eau Claire, Wi 85200 90146 45308 103994 112823 128593
80 Chippewa Falls, Wi 52400 53488 55545 58644 62531 70052
81 Menomenie, Wi 35800 36855 38310 40525 43282 48393
82 River Falls, Wi 38800 42211 44747 48102 53407 60789
83 New Richmond, Wi 50300 53575 56791 62396 67872 77354
84 Rice Lake, WI 152760 158617 186115 178183 191710 216344
85 Balsam Lake, Wi 34800 36792 38829 42348 45952 52106
86 Rhinelander, Wi 114500 120111 126351 136800 147760 167827
87 Owen, WI 50500 51885 53884 57143 61085 68318
88 Shawano, W 144600 148607 154799 164245 175576 187160
89 Bedin, Wi 84200 88695 93647 102278 111043 126366
90 Platteville, Wi ' 81300 83561 87107 92844 99471 111837
91 Richiand Center, Wl 43100 43969 45474 47601 50514 56314

Sum: Wisconsin Zones 48946154 5138667 5382464 5773958 6208577 7028053

92 Chicago Norih, I 1439308 1480428 1518175 1601337 1700427 1898158
93 Chicago South, IL 1438308 1480428 1518175 1801337 1700427 1808158
94 Arlington Heights, IL 915391 941543 965550 1018440 1081460 1207217
85 Maywood, IL 741822 763118 782575 825443 878521 §78446
96 Homewood, iL 588765 606306 622235 657248 698450 780125
97 Waukegan, L 516400 554005 582081 642774 700368 798835
98 Wheaton, L 781700 868874 932753 1068633 1185931 1368804
99 Joliet, 1L 39400 40774 41880 44482 47368 52648
100 Kankakee, (L 357300 374195 388088 417965 448765 505188
101 DeKalb, ii. 578600 612830 640543 700881 758398 858682
102 Rockiord, 1L 283700 284083 303394 324355 347047 388415
103 Bixon, 1L . 80400 82652 84897 83566 85811 108480
Sum: Chicago Area Zones 7762194 8095235 8380357 8992961 9642574 10842057



Zone

Name

1 Caledonia, MN

2 Preston, MN

3 Winona, MN

4 Rochesler, MN

5 Eyola, MN

& Thellman, MN

7 Red Wing, MN

8 Apple Valley, MN

g Shakopge, MN
10 Wacenia, MN
11 Lake Eimo, MN
12 St Paul, MN
13 Long Lake, MN
14 Minneapolis, MN
15 Bloomington, MN
16 Maple Lake, MN
17 Coon Rapids, MN
18 Almelund, MN
18 Cambridge, MN
20 Orrock, MN
21 8L Cloud, MN
22 Brainerd, MN
23 Moorhead, MN
24 Thief River Falls, MN
25 Grands Rapids, MN
26 Mora, MN
27 Lake/Cook County border, M
28 Duluth, MN
29 Montevideo, MN
30 Willmar, MN
31 Hutchinson, MN
32 Mankato, MN
33 Albert Lea, MN
34 Owatonna, MN
35 Worthington, MN
36 Austin, MN
37 Northfield, MN

Popuiation Growth by Zone

Sum: Minnesola Zones

38 Kenosha, Wl
38 Racine, Wi

40 Elkhormn, Wi

441 Janesville, Wi
42 Monroe, Wi
43 Milwaukee, Wi
44 Glendale, Wi
45 Wauwatosa, Wl
46 Greenfield, Wl
47 Waukesha, WI
48 Delafield, WI
48 Jefferson, W
50 Watertown, Wi
51 Dodgeville, Wi

1990- 2000-  2010-  2020- Cum.1996-
1996 1996-2000 2010 2020 2040 2040

0.6% 2.4% 2.8% 5.0% 8.1% 20.6%
0.8% 3.3% 3.3% 4.8% 8.2% 22.1%
5.3% 5.2% 7.8% 7.2% 12.0% 36.2%
6.9% 47% 122% 122% 25.9% 65.9%
6.2% 5.7% B.8% T7%  13.1% 40.1%
1.7% 29% 4.4% 49% 10.2% 24.1%
4.1% 4.7% 5.6% 6.6% 11.4% 32.68%
20.9% 7.9%  228% 17.7%  134% 76.1%
9.4% 7.5% 124% 9.7% 14.3% 514%
9.5% 75% 12.3% 9.6% 13.9% 50.6%
7.5% 64% 10.0% 84% 135% 44.1%
5.1% 5.2% 7.7% 7.2% 5.0% 27.4%
8.1% S5.7% 8.8% 7.8% 58% 31.0%
-1.1% 1.7% 3.5% 1.3% 1.1% 7.8%
5.0% 3.8% 2.8% 1.9% 2.8% 11.8%
8.3% 6.8% 11.4% 8.2% 135% 47.7%
14.3% 46% 10.8% 8.5% 7.7% 36.6%
8.7% 6.9% 11.8% 82% 14.2% 49.0%
5.8% 5.9% B.7% 7.8% 127% 40.0%
54% 53% 8.3% 7.3% 125% 37.6%
4.9% 5.2% 7.7% 74%  12.1% 35.0%
2.8% 3.8% 5.2% 58% 10.8% 28.2%
2.4% 3.7% 4.6% 54%  10.8% 26.8%
1.7% 3.3% 4.0% 50% 103% 24.4%
1.2% 3.0% 3.8% 50% 104% 24.0%
3.3% 4.1% 5.6% 63% 10.8% 28.5%
1.6% 3.5% 3.5% 55% 10.2% 24.5%
0.3% 2.5% 2.3% 4.2% 10.1% 20.2%
25% 3.8% 5.2% 58% 11.0% 28.3%
0.7% 2.7% 3.3% 4.4% 9.8% 21.8%
2.8% 3.9% 5.8% 56% 11.1% 28.5%
1.4% 5.9% 7.4%  10.2% 255% 57.2%
2.1% 3.4% 4.4% 55% 10.2% 256%
-1.3% 1.5% 0.4% 4.0% 8.3% 14.7%
1.3% 3.1% 3.9% 50% 10.2% 23.9%
-1.7% 1.2% 0.0% 2.6% T.1% 11.2%
0.7% 2.9% 2.8% 4.3% 9.7% 21.1%
51% 4.6% 7.6% 7.1% 8.9% 31.2%
1.6% 3.4% 4.7% 6.2% 12.1% 28.6%
27% 4.1% 5.9% 6.8% 126% 32.6%
4.5% 5.1% 8.6% 7.8% 13.3% 38.5%
31% 4.3% 6.5% 71%  128% 34.3%
3.5% 4.5% 7.2% 73% 12.9% 35.8%
2.2% 3.8% 54% 6.5% 12.8% 31.6%
2.2% 3.8% 5.4% 6.5% 12.8% 31.6%
2.2% 3.8% 54% 6.5% 12.8% 31.6%
22% 38% 5.4% 6.5% 12.8% 31.6%
7.2% 6.4% 10.4% 9.1% 14.6% 46.8%
7.2% 6.4% 104% 9.1% 1486% 46.8%
3.4% 4.6% 6.8% 72% 128% 35.1%
8.7% 508% 154%  164% 332% 87.9%
3.2% 4.7% 6.7% 7.6% 122% 34.8%



[

Zone Name

52 Fredaonia, Wi

52 West Bend, Wi

54 Beaver Dam, Wi
55 Wyocena, Wi

56 Poriage, Wi

57 Madison, Wi

58 Monona, Wi

59 Barabog, Wi

60 Wisconsin Dells, Wi
61 Easton, Wi

62 New lisbon, Wi

63 Sheboygan, Wi

64 Fond Du Lac, Wi
65 Montelio, Wi

66 Manitowoc, WI

67 Chilton, Wi

68 Oshkosh, Wi

69 Sturgeon Bay

70 Green Bay, Wi

71 Appleton, Wi

72 Stevens Point

73 Wausau, Wi

74 Tomah, Wi

75 La Crosse, Wi

76 Bilack River Falls, W
77 Whitehall, WI

78 Modena, Wl

78 Eau Claire, W

80 Chippewa Falls, Wi
81 Menomonie, Wi
82 River Falls, WI

83 New Richmond, Wi
84 Rice Lake, Wi

85 Baisam Lake, Wi
86 Rhinelander, Wi
87 Owen, Wi

88 Shawano, Wi

89 Berlin, WI|

80 Platleville, WI

91 Richiand Center, Wi

Sum: Wisconsin Zones

82 Chicago North, IL
93 Chicage South, 1L
94 Artington Heights, iL
a5 Maywood, ik
96 Homewood, IL
97 Waukegan, L
98 Whealon, iL
a9 Jolet, IL

100 Kankakee, IL

101 DeKalb, 1L

102 Rockford, 1L

103 Dixon, iL

Sum: Chicago Area Zones

Population Growth by Zone

1990~ 2000 2010.  2020- Cum.1996-
1996 1996-2000 2010 2020 2040 2040

5.8% 5.8% 9.3% 87% 14.6% 44.0%
5.0% 5.4% 8.5% B8.3% 13.6% 40.7%
0.0% 2.7% 2.6% 4.1% 7.2% 17.5%
3.6% 4.5% 6.8% 7.2% 12.8% 34.8%
3.6% 4.5% 6.8% 72% 12.8% 34.9%
3.6% 5.7% 8.2% 8.5% 14.0% 42.8%
8.4% 57% 8.2% 8.5% 14.0% 42.8%
7.0% 85% 10.7% 94% 147% 47.9%
-0.8% 2.0% 1.9% 45% 10.5% 20.0%
-0.8% 2.0% 1.8% 45% 10.5% 20.0%
7.1% 6.3% 10.6% 9.5% 14.1% 46.9%
27% 4.1% 6.1% 68% 124% 32.5%
32% 4.4% 6.6% 7.0% 12.8% 34.0%
4.5% 5.0% 8.0% 76% 12.8% 37.7%
1.9% 3.6% 5.5% 85% 12.3% 30.7%
2.5% 4.0% 6.2% 66% 12.1% 32.1%
3.8% 4.6% 7.1% 7.3% 128% 35.8%
5.2% 5.4% 8.9% 85% 13.6% 41.4%
4.2% 4.9% 7.4% 76% 134% 37.4%
5.5% 5.6% 8.7% 83% 13.8% 41.6%
5.5% 5.6% 8.6% 83% 13.8% 41.6%
3.8% 4.6% 7.1% T4% 12.8% 35.8%
5.8% 5.8% 9.3% 85% 13.3% 42.1%
5.5% 5.5% 8.7% 82% 13.8% 41.3%
0.8% 3.0% 4.5% 56% 11.2% 26.5%
5.4% 5.9% 8.0% 88% 13.1% 42.0%
1.6% 3.6% 6.3% 67% 11.2% 30.7%
5.8% 5.7% 8.1% 8.5% 14.0% 42.6%
2.1% 3.8% 5.6% 66% 12.0% 30.9%
27% 3.9% 5.8% 6.8% 11.8% 31.3%
5.8% 6.0% 9.7% 88% 13.8% 44.0%
6.5% 6.0% 8.9% 8.8% 14.0% 44.4%
3.9% 4.7% 7.3% 7.8% 12.8% 36.4%
5.7% 5.5% 9.1% 8.5% 13.4% 41.6%
4.9% 5.2% 8.3% 80% 13.6% 38.7%
27% 3.9% 6.0% 6.8% 11.8% 31.7%
2.8% 4.2% 6.1% 6.89% 12.3% 32.7%
5.3% 5.6% 0.2% 8.8% 13.8% 42.5%
2.8% 4.2% 65.6% 7.1%  12.2% 33.6%
2.0% 3.4% 4.7% 6.1%  11.58% 28.1%
3.9% 4.7% 7.3% 75% 13.2% 36.8%
2.9% 2.5% 5.5% 6.2% 11.6% 28.2%
2.9% 2.5% 5.5% 6.2% 11.6% 28.2%
2.9% 2.5% 5.5% 6.2% 11.6% 28.2%
2.9% 2.5% 5.5% 6.2% 11.6% 28.2%
3.0% . 2.6% 5.6% 68.3% 11.7% 28.7%
7.3% 5.1% 10.4% 9.1%  14.0% 44.2%
11.2% 74% 1486% 11.0% 155% 57.7%
3.5% 27% 8.1% 6.5% 11.1% 28.1%
4.7% 3.7% 7.7% 74% 12.6% 35.0%
5.9% 4.5% 9.4% 8.3% 13.1% 40.1%
3.7% 3.2% 6.8% 70% 11.9% 32.1%
2.8% 2.7% 6.0% 6.5%  11.1% 28.8%
4.3% 3.5% 7.3% 7.2% 124% 33.9%



Zone

Name

1 Caledonia, MN

2 Preston, MN

3 Winona, MN

4 Rochester, MN

5 Eyota, MN

& Theilman, MN

7 Red Wing, MN

8 Apple Valley, MN

g Shakopee, MN
10 Wacenia, MN
11 Lake Elmo, MN
12 St. Paul, MN
13 Long Lake, MN
14 Minneapolls, MN
15 Bloomington, MN
16 Maple Lake, MN
17 Coon Rapids, MN
18 Almelund, MN
18 Cambridge, MN
20 Omrock, MN
21 5t Cloud, MN
22 Brainerd, MN
23 Moorhead, MN
24 Thief River Falls, MN
25 Grands Rapids, MN
26 Mora, MN
27 Lake/Cook County border, MN
28 Duiuth, MN
29 Montevideo, MN
30 Willmar, MN
31 Hutchinson, MN
32 Mankato, MN
33 Alberi Lea, MN
34 Owalonna, M
35 Worthington, MN
36 Austin, MN
37 Northfield, MN

Sum: Minnesota Zones

38 Kenoshs, Wi
38 Racine, Wi

40 Elkhom, Wi
41 Janesville, W!
42 Monrog, Wi
43 Milwaukee, Wi
44 Glendale, Wi
45 Wauwatosa, Wi
46 Greenfield, Wi
47 Waukesha, Wi
48 Delafield, WI
49 Jefferson, Wi
50 Watertown, Wi
51 Dodgevills, Wi
52 Fredonia, Wi

Employment

1950 1986 2000 2010 2020 2040
7512 7958 8620 8225 9425 89930
10713 11208 12069 12870 13050 13738
28011 30305 33296 36559 37820 40671
75242 82668 91484 101362 105607 1149358
75242 B2668 91484 101362 105607 114939
9413 9886 10666 11389 11600 12378
23118 24725 26938 29156 29966 32101
64951 71227 80435 107570 119130 134496
24700 27922 31465 36103 38304 42167
20889 23720 26831 30864 32745 36046
52282 58981 66270 75623 79891 88007
286835 306720 322300 353550 366800 385291
510815 570618 868375  770¥71 812079 890974
278436 288822 200000 202800 297500 301466
127758 153816 183200 179400 187730 202851
26450 26508 32973 37356 39391 42983
81132 92926 100890 118320 126240 137811
12990 14732 16594 18020 20179 22308
ge76 10080 12176 13438 14137 15238
12890 14649 16594 10247 20541 227186
86171 54843 105277 117421 122645 133166
61187 65403 71334 77217 79145 84742
£6480 70479 76722 82343 84341 80639
1277 75311 81679 87126 88032 94536
40799 43541 47520 51137 52562 56313
23646 25373 27801 30181 31054 33326
6466 7064 7758 8428 as21 9522
96930 102696 111527 118129 121678 130174
185240 197207 214541 230741 2361066 252866
331686 34734 37381 39406 40237 42575
26618 28277 30710 33256 33554 36318
37408 38709 41637 43290 43898 45989
18680 18792 21443 22778 23200 24756
8457 9765 10452 10820 10996 11562
108482 114551 124027 132454 135080 143640
7600 7735 8247 8542 8458 8841
10712 11226 12178 127586 13050 13738
2629677 2866752 3140760 3463000 3802008 3872851
51024 53086 57221 60502 61703 65128
86691 92883 101702 110806 114732 124616
38880 41861 48100 50533 §2540 57099
70893 76352 83780 91895 95548 103917
19168 20367 22348 24292 25170 27229
399568 417005 454143 488539 504279 548954
44752 47441 51867 55693 57370 62225
113082 119878 130855 140730 144967 157236
59077 62627 68205 73621 75734 82144
104380 117487 132081 151145 160744 - 178045
76756 88394 97126 111145 118204 130926
36970 39578 43293 47210 48386 53070
8750 7894 8501 9209 9512 10368
11696 12488 13711 15011 15518 16810
34218 37945 42430 48012 50851 56265



Name
53 West Bend, Wi
54 Beaver Darm, Wi
55 Wyocena, Wi
56 Portage, Wi
57 Madison, Wi
58 Monona, Wi
59 Barsboo, Wi
60 Wisconsin Dells, Wi
51 Easton, Wi
52 New Lisbon, Wl
63 Sheboygan, Wi
684 Fond Du Lac, Wi
85 Montello, Wi
66 Manitowoc, Wi
67 Chilton, WI
&8 Oshkosh, WI
69 Sturgeon Bay
70 Green Bay, Wi
71 Appleton, Wi
72 Slevens Point
73 Wausau, Wi
74 Tomah, Wi
75 La Crosse, Wi
76 Black River Falls, Wi
77 Whitehall, Wi
78 Modena, Wi
79 £ay Claire, Wi
80 Chippewa Falis, Wi
81 Menomaonie, Wi
82 River Falls, W!
83 New Richmond, Wi
84 Rice Lake, Wi
85 Balsam Lake, Wi
86 Rhinelander, Wi
87 Owen, Wi
88 Shawano, Wi
89 Beriln, Wi
80 Platteville, Wi
81 Richland Center, Wi

Surm: Wisconsin Zones

92 Chicago North, iL
93 Chicage South, IL
94 Arington Heights, IL
85 Maywood, IL
96 Homewood, L
97 Waukegan, L
98 Wheaton, il
99 Joliet, i

100 Kankakee, IL

101 DeKaib, iL

102 Rockford, il

103 Dixon, IL

Sum: Chicago Area Zones

Employment

1990 1996 2000 2010 2020 2040
43506 47614 52794 58898 61826 67657
24734 16156 17436 18448 18878 20144
23746 25484 27963 30895 31788 34454
23746 256484 27963 30585 31768 34454

131590 145044 161340 181020 190418 209067
121468 133887 148938 167096 175771 192985
30254 33379 37138 41824 44108 48346

4156 4387 4750 5042 5132 5657

4156 4387 4750 5042 5132 5557
16776 11797 13064 14553 18273 16671
58057 62728 68341 73509 76243 82244
48956 51987 56573 81190 62925 67935

4684 5016 5506 5959 6108 6668
36823 41733 45237 48356 49807 53348
16379 16449 17922 19594 20283 21811
81143 87458 96195 105635 108722 118198
25026 27086 20906 32887 34334 371371

116472 126845 140245 155380 162384 177686
87113 95309 105588 117566 123163 134897
69347 74868 B237% 90408 94083 102388
63408 68391 75143 B2503 8O774 93218
19790 2130 23428 25782 26755 28897
65493 72079 - 80108 B9607 94205 103500

6984 7331 7881 8479 8675 9308
13681 14621 18879 17417 17981 18450

6357 6641 7234 7677 7942 8474
49782 54274 60136 66680 6768 76270
25347 27109 29690 32543 33723 36537
16152 17180 18786 20397 21016 22645
18089 19555 21485 23605 24681 26674
21807 24039 26775 30022 31524 34454
72036 77265 84751 827014 96160 104194
16278 16347 17814 18365 18016 21534
57369 £1852 68017 74367 77343 84050
25463 26987 29366 31626 32379 34870
63761 67967 74171 80440 83208 89885
42188 45585 50203 55348 57671 862794
42453 45405 49663 54314 56327 60850
20525 21545 23428 25085 25689 27507

2767062 2965850 3261055 3581208 3725688 40558582
1058334 1120656 1179477 1280425 1321680 1427026
1059334 1120556 1179477 1280425 1321680 1427026

411836 435637 458544 497789 513832 554783

333792 353083 371648 403457 416459 448860

264887  2B0185 204928 320170 330489 355828

278190 307975 333078  3B0650 404888 447411

471049 547006 604988 718474 778018 871741
13168 13755 14362 16435 15946 16952

118285 128536 137446 153685 181197 176174

281952 307870 328891 370433 389530 425503

162776 174283 184632 203477 211808 228508
38807 42507 45027 49348 51421 55551

4494419 4831969 35133530 5573776 5916979 6438155



Employment Growth by Zone
1890~ 18996- 2000- 2010 2020-  Cum.1396.

Zone Name 1996 2000 2010 2020 2040 2040

1 Caledonia, MN 5.9% 8.3% 7.0% 2.2% 5.4% 24.8%
2 Preston, MN 4.6% 73% 6.6% 1.4% 5.3% 22.6%
3 Winona, MN 8.2% 9.9% 3.8% 3.5% 7.5% 34.2%
4 Rochester, MN 8.9% 10.7% 10.8% 4.2% 8.8% 38.0%
5 Eyota, MN 9.9% 10.7% 10.8% 4.2% 8.8% 39.0%
& Theilman, MN 5.0% 7.8% 6.8% 1.9% 6.7% 25.2%
7 Red Wing, MN 6.9% 9.0% 8.2% 2.8% 1.4% 29.8%
§ Apple Valley, MN 18.8% 17.1% 18.9% 10.7% 12.9% 74.2%
9 Shakopee, MN 13.0% 12.7% 14.7% 6.1% 10.1% 51.0%
10 Waconia, MN 13.6% 13.1% 15.0% 6.1% 10.1% 52.0%
11 Lake Elmo, MN 12.8% 12.3% 14.1% 5.8% 10.0% 45.2%
12 St Paul, MN 6.9% 5.1% 89.7% 3.7% 5.0% 25.6%
13 Long Lake, MN 11.7% 16.8% 15.7% 5.4% S 7% 56.1%
14 Minngapolis, MN 7% 0.4% 1.0% 1.5% 1.3% 4.4%
15 Bloomingtor, MN 20.4% 6.1% 9.9% 4.6% 8.1% 31.9%
16 Maple Lake, MN 11.6% 11.7% 13.3% 54% 8.1% 45.7%
17 Coon Rapids, MN 14.5% 8.4% 17.5% 6.7% 8.2% 48.4%
18 Almelund, MN 13.4% 12.6% 14.6% 6.1% 16.5% 51.4%
18 Cambridge, MN 10.1%  108% 10.4% 5.2% 7.8% 38.7%
20 Orrack, MN 13.7% 13.3% 16.0% 6.7% 10.6% 55.1%
21 5t Cloud, MN 10.1% 11.0% 11.5% 4.4% 8.6% 40.4%
22 Brainerd, MN 6.9% 8.1% 8.2% 2.5% 7.1% 29.6%
23 Moorhead, MN 6.0% 8.89% 7.3% 2.4% 6.3% 27.2%
24 Thief River Falls, MN . 5.7% 8.5% 6.7% 2.1% 6.3% 25.5%
25 Grands Rapids, MN 6.7% 8.1% 7.6% 2.8% 7.1% 28.3%
26 Mora, MN 7.3% 8.6% 8.6% 2.8% 7.3% 31.3%
27 Lake/Cook County border, MN 9.2% 9.8% 8.6% 4.7% 7.8% 34.8%
28 Duluth, MN 5.9% 8.6% 6.8% 2.1% 7.0% 26.8%
29 Montevideo, MN 6.5% B.8% 7.6% 2.3% 7.1% 28.2%
30 Willmar, MN 4.7% 7.6% 5.4% 2.1% 5.8% 22.6%
31 Hutchinson, MN 6.2% B.6% 8.3% 2.1% 7.0% 28.4%
32 Mankato, MN 3.5% 7.6% 4.0% 1.4% 4.8% 18.8%
33 Albert Lea, MN 6.0% 8.3% 6.2% 1.9% 6.7% 25.1%
34 Qwatonna, MN 3.3% 7.0% 3.5% 1.6% 51% 18.4%
35 Worthington, MN 5.6% 8.3% 6.8% 2.0% 6.3% 254%
36 Austin, MN 1.8% 7.3% 2.9% -1.0% 4.5% 14.3%
37 Northfield, MN 4.8% 8.5% 4.8% 2.3% 5.3% 22.4%
Sum: Minnescta Zones 9.0% 9.6% 10.3% 4.0% 7.5% 35.1%

38 Kenosha, WI 4.0% 7.8% 5.7% 2.0% 7.2% 24.6%
39 Racine, Wi 7.1% 9.5% 9.0% 3.5% 8.6% 34.2%
40 Elkhom, Wi 7.7% 10.0% 9.6% 4.0% B.7% 36.3%
41 Janesville, Wi 7.5% 9.7% 8.7% 4.0% 8.8% 36.1%
42 Monree, Wi 6.6% 9.7% B.7% 36% 8.2% 33.7%
43 Milwaukee, Wi 4.4% 8.9% 7.8% 3.0% 8.5% 31.2%
44 Glendale, Wi 6.0% 8.9% 7.8% 3.0% 8.5% 31.2%
45 Wauwatosa, Wi 6.0% 8.9% 7.8% 3.0% 8.5% 31.2%
48 Greenfield, Wi 6.0% 8.9% 7.8% 3.0% 8.5% 31.2%
47 Waukesha, Wl 12.6% 12.4% 14.4% 6.4% 10.8% 51.5%
48 Delafield, Wi 12.6% 12.4% 14.4% 6.4% 10.8% 51.5%
4% JeHerson, W 7.1% 8.4% 9.0% 38% 8.3% 34.1%
50 Watertown, Wi -9.8% 9.0% 8.1% 34% 7.8% 31.3%
51 Dodgevilie, Wi 6.8% 9.8% 8.5% 3.4% 8.3% 34.6%

52 Fredonia, WI 10.9% 11.8% 13.2% 6.1% 10.4% 48.3%




Zone

Name
53 West Bend, WI
54 Beaver Dam, Wl
55 Wyocena, Wi
86 Portage, Wi
57 Madison, Wi
58 Monona, Wi
59 Baraboo, Wi
60 Wisconsin Delis, Wi
&1 Easton, Wi
82 New Lisbon, Wi
83 Sheboygan, Wl
84 Fond Du Lac, Wi
85 Montella, Wi
66 Manilowoc, Wi
67 Chilton, Wi
68 Oshkosh, Wi
69 Sturgeon Bay
70 Green Bay, WI
71 Appleton, Wi
72 Stevens Pgint
73 Wausau, Wi
74 Tomah, Wi
75 La Crosse, Wi
76 Black River Falis, Wi
77 Whitehall, Wi
78 Modena, Wi
78 Eau Claire, Wi
80 Chippewa Falls, W|
81 Menomonie, Wi
82 River Falls, Wl
83 New Richmong, Wi
84 Rice L.ake, WI
85 Balsam Lake, WI
86 Rhinelander, WI
87 Owen, WI
88 Shawano, Wi
89 Berlin, Wi
90 Plattevilie, Wi
91 Richiand Center, WI
Sum: Wisconsin Zones

92 Chicago Norh, L
93 Chicago South, iL
94 Artington Heights, 1L
95 Maywood, L
896 Homewood, IL
97 Waukegan, IL
g8 Wheatan, IL
89 Joliet, Ik
100 Kankakee, il
101 DeKalb, I
102 Rockiord, iL
103 Dixon, iL
Sum: Chicago Area Zones

Employment Growth by Zone

1990- 4996- 2800- 2010- 2020- Cum.1996-

1886 2060 2010 2020 2040 2040
8.4% 10.8% 11.6% 5.0% 9.4% 42.1%
-34.7% 1.9% 5.8% 2.3% 6.7% 24.7%
7.3% 9.7% 9.4% 3.8% 8.5% 35.2%
7.3% 8.7% 9.4% 3.8% 8.5% 35.2%
10.2% 11.2% 12.2% 5.2% 8.8% 44.1%
10.2% 11.2% 12.2% 52% 9.8% 44.1%
10.3% 11.3% 12.6% 5.5% 9.6% 44.8%
5.5% 8.3% 6.1% 1.8% 8.3% 28,7%
5.5% 8.3% 6.1% 1.8% 8.3% 26.7%
9.5% 10.7% 11.4% 5.0% 9.2% 41.3%
6.1% 8.5% 8.1% 3.2% 7.9% 31.1%
6.2% 8.8% 8.2% 2.8% 8.0% 30.7%
T1% 9.8% 8.2% 2.5% 9.2% 33.0%
4.8% B8.A4% 6.8% 2.6% 7.5% 27.8%
7.0% 9.0% 9.3% 3.5% 7.5% 32.6%
7.8% 10.0% 8.7% 4.0% 8.6% 36.3%
8.2% 10.5% 10.0% 4.4% 8.8% 38.1%
8.9% 10.6% 10.8% 4.5% 9.4% 40.1%
5.4% 10.8% 11.3% 4.8% 9.5% 41.5%
8.0% 10.0% 9.8% 4.1% 8.8% 36.8%
7.9% 9.9% 9.8% 4.0% 8.7% 36.3%
7.6% 10.0% 10.0% 3.8% 8.0% 35.7%
10.1% 11.1% 11.9% 5.1% 9.9% 43.6%
5.0% 7.5% 7.68% 2.3% 7.3% 27.0%
7.1% 9.3% 9.0% 3.1% 8.3% 33.0%
4.5% 8.9% 6.1% 3.4% 6.7% 27.6%
9.0% 10.8% 10.9% 4.6% 9.3% 40.5%
7.0% 9.5% 9.6% 3.6% 8.3% 34.8%
6.4% 9.3% 8.6% 3.0% 7.8% 31.8%
8.1% 8.9% 8.9% 4.6% 8.1% 36.4%
10.2% 11.4% 12.1% 5.0% 9.3% 43.3%
7.3% 9.7% 9.4% 3.7% 8.4% 34.9%
7.0% 9.0% 8.7% 2.8% B.1% 31.7%
7.8% 10.0% 9.3% 4.0% B.7% 35.9%
5.9% 8.8% 7.7% 2.4% 7.7% 29.3%
§.6% 8.1% - B5% 3.4% 8.0% 322%
B.1% 10.1% 10.2% 4.2% 8.9% 377%
7.0% 8.4% 9.4% 3.7% 8.0% 34.0%
5.0% 8.7% 7.1% 2.2% 7.2% 27.7%

7.2% 16.0% 8.8% 4.0% 8.9% 36.8%

5.8% 5.3% B.6% 3.2% 8.0% 27.3%
5.8% 5.3% 8.6% 3.2% 8.0% 27.3%
5.8% 5.3% 8.6% 3.2% 8.0% 27.3%
5.8% 5.3% 8.6% 3.2% 8.0% 27.3%
5.8% 5.3% 8.6% 3.2% 8.0% 27.3%
10.7% 8.2% 14,3% 6.4% 10.5% 45.3%
16.1% 10.6% 18.8% 8.3% 12.0% 59.4%
4.5% 4.6% 7.2% 3.3% 6.3% 23.2%
8.7% 6.9% 11.8% 4.8% 9.3% 37.1%
9.2% 7.2% 12.3% 5.2% 8.2% 38.2%
7.1% 5.9% 10.2% 4.1% 8.4% 31.7%
6.8% 5.9% 9.6% 4.2% 8.0% 30.7%

7.5% 6.2% 10.5% 4.3% 8.8% 33.2%



Zone

Name

1 Caledonia, MN

2 Preston, MN

3 Winona, MN

4 Rochester, MN

5 Eyota, MN

6 Thellman, MN

7 Red Wing, MN

8 Apple Vailey, MN

9 Shakopee, MN
10 Waconla, MN
11 Lake Elmo, MN
12 St, Paul, MN
13 Long Lake, MN
14 Minneapolis, MN
15 Bloomington, MN
16 Maple Lake, MN
17 Coon Rapids, MN
18 Almelund, MN
18 Cambridge, MN
20 Orrock, MN
21 St Cloud, MN
22 Brainerd, MN
23 Moorhead, MN
24 Thief River Falis, MN
25 Grands Rapids, MN
256 Mora, MN
27 Lake/Cook County border, MN
28 Duluth, MN
29 Montevideo, MN
30 Willmar, MN
31 Hutchinson, MN
32 Mankato, MN
33 Albert Lea, MN
34 Owatonna, MN
35 Worthington, MN
36 Austin, MN
37 Northfieid, MN

Sum: Minnesota Zones

3B Kenosha, Wi
39 Racine, Wi

40 Elkhormn, Wi
41 Janesville, Wi
42 Monroe, Wi
43 Milwaukee, Wi
44 Glendale, Wi
45 Wauwalcsa, Wi
48 Greenfield, Wi
47 Waukesha, Wi
48 Delafield, Wi
48 Jefferson, Wi
50 Waterlown, Wi
81 Dodgevilie, Wi
52 Fredonia, Wi

Employment

1660 18496 2600 2010 2020 2040
7812 7958 8620 9225 8425 9930
10713 11206 12068 12870 13050 13738
28011 30305 33296 36559 37820 40671
75242 82668 81484 101362 1056067 1148939
75242 82668 91484 101352 105607 114939
5413 9888 10668 11389 11600 12378
23119 24725 26939 29158 29966 32101
4851 77227 804356 107570 119130 134486
24700 27922 31465 36103 38304 42167
20B8S 23720 26831 30864 32745 36046
52282 58991 66270 75623 79891 88007
286835 306720 322300 353550 366800 385291
510815 570618  €66376 770771 812078  BB0974
278438 288822 250000 292800 287500 301466
127758 153816 163200 179400 187730 202851
26450 28568 32973 37356 38381 42083
81132 92926 100690 118320 126240 137911
12800 14732 16554 18020 20179 22308
9976 10880 12176 13438 14137 15238
12880 14649 16584 18247 20541 22716
86171 94843 105277 117421 122645 133166
61187 £€5403 71334 77217 79145 84742
66480 70479 76722 82343 84341 89630
71277 75311 81679 87126 88932 94536
40788 43541 47520 51137 £5a562 56313
23646 25373 27801 30181 31054 33326
6466 7064 7758 8428 8821 9522
96930 102886 111527 119129 121678 130174
186240 197207 214541 230741 236106 252866
31166 34734 37301 39406 40237 42575
26618 28277 30740 33256 33854 36318
37408 38708 41637 43280 43888 45985
1BG68O 18782 21443 22778 23200 24758
9457 9765 10452 10820 104986 11562
108482 114551 124027 132454 135080 143640
7600 7735 8287 8542 8458 8841
10712 11226 12178 12756 13050 13738
2629677 2866752 3140760 3463008 3602009 3872851
§1024 53086 §7221 60502 61703 66129
86601 82883 101702 110B08 114732 124618
38880 41891 45100 50533 52540 57089
70993 76352 83780 91899 95549 103917
19108 20367 22348 24292 25170 27228
399588 417005 454143 489538 504279 546954
44752 47441 51667 55693 57370 52225
113082 119878 130555 140730 144867 157236
58077 62627 68205 735214 756734 82144
104380 117487 132081 151145 160744 178045
76756 86394 g7126 111145 118204 130926
36870 38578 43293 47210 48896 53070
8750 7884 8601 8299 2612 10368
11696 12488 13711 15011 15518 16810
34218 37845 42430 48012 50951 56265



[ —

Zone

Name
53 West Bend, Wi
54 Beaver Dam, Wl
55 Wyocena, Wi
56 Portage, Wi
57 Madison, W
58 Monona, W
89 Baraboo, Wi
80 Wisconsin Dells, Wi
&1 Easton, WI
62 New Lisbon, WI
63 Sheboygan, Wi
64 Fond Du Lac, Wi
65 Montelio, Wi
65 Manitowoe, Wi
67 Chilton, W
68 Oshkosh, W
69 Sturgeon Bay
70 Green Bay, Wi
71 Appleton, Wi
72 Stevens Point
73 Wausau, W
74 Tomah, Wi
75 La Crosse, Wi
76 Black Rivaer Fails, Wi
77 Whitehall, Wi
78 Modena, Wi
79 Eau Clalre, Wi
B0 Chippewa Falls, Wi
81 Menomonie, Wi
82 River Falls, Wi
83 New Richmond, Wi
84 Rice L.ake, Wi
85 Balsam Lake, Wi
86 Rhinelander, Wi
87 Owen, Wi
88 Shawano, Wi
89 Berlin, Wi
40 Platieville, W!
91 Richland Center, Wl

Sum: Wisconsin Zones

82 Chicago Neorth, IL
93 Chicago South, IL
84 Arlingten Heights, IL
95 Maywood, IL
98 Homewood, IL
97 Waukegan, IL
98 Wheaton, Il
99 Joliet, H.

100 Kankakee, IL

101 DeKalb, i

102 Rocklord, IL

103 Dixon, L

Sum: Chicago Area Zones

Employment

1880 1996 2000 2010 2026 2040
43506 47614 52754 58898 61826 67857
24734 16155 17436 18448 18678 20144
23746 25484 279863 30685 31768 34454
23746 25484 27963 30585 31768 34454

131580 145044 181345 181020 180418 2089067
121468 133887 148838 167096 175771 1892985
30254 33379 37138 41824 44109 48346

4156 4387 4750 5042 5132 5557

4156 4387 4750 5042 5132 5557
10776 11797 13064 14553 15273 16671
59097 62729 68341 73809 76243 82244
48056 51987 56673 61180 62025 67935

4684 5016 5506 5959 6108 6668
39823 41733 45237 48356 43507 53348
15379 16449 17922 19594 20283 21811
81143 87458 96195 105535 109722 115198
25026 27066 28806 32887 34334 37311

116472 126845 140245 155380 162384 177686
87113 95302 105588 117566 123163 134897
69347 74868 82376 80409 94083 162388
63408 68391 75143 82503 85774 93219
19780 21301 23428 25782 26759 28897
65493 72079 BO109 89807 942058 103500

6964 73 7881 8479 8675 o308
13851 14621 15879 17417 17961 19450

6357 6641 7234 w77 7942 8474
49792 54274 60136 66690 £9768 76270
25347 27108 25690 32543 33723 36537
16152 17180 18785 20397 21016 22645
18089 185565 21485 23605 24681 26674
21807 24038 26775 30022 31524 34454
72036 77285 84751 92701 96160 104194
15279 16347 17814 19365 16916 21534
57369 61882 6BO17 74367 77343 84050
25483 264967 208366 31626 32378 34870
63761 67967 74171 80440 83208 80885
42188 45585 80203 55348 57671 62794
42453 45405 496863 54314 56327 60850
20525 21545 23428 28085 25659 27507

2767062 2965850 3261055 3581208 3725688 4056582
1059334 1120556 1179477 1280425 1321880 1427026
1059334 1120556 1179477 1280425 1321650 1427028

411838 435637 458544 497789 513832 554783

333792 353083 371648 403437 416458 449680

264887 280185 204028 320170 330488 356828

278190 307875 333078  3BOGBRO 404898 447411

471049 547006 604888 718474 778018 871741
13169 137585 14392 15435 15946 16952
118285 128536 137448 1536595 181197 176174

281952 307870 329891 370433 389530 425503

162775 174293 184632 203477 211809 229508
39807 42507 45027 49348 51421 55551

4494419 4831869 5133530 5673776 5916979 6438155



Employment Growth by Zone
1990- 1596- 2000- 2018- 2026- Cum.1996-

Zone Name 1986 2000 2010 2020 2040 2040

1 Caledonia, MN 5.9% B8.3% 7.0% 2.2% 5.4% 24.8%
2 Preston, MN 4.5% 7.7% 6.6% 1.4% 5.3% 22.6%
3 Winona, MN 8.2% 8.9% 9.8% 3.5% 7.5% 34.2%
4 Rochester, MN 9,8% 10.7% 10.8% 4,2% 8.8% 39.0%
5 Eyota, MN 9.8% 10.7% 10.8% 4.2% 8.8% 38.0%
& Theiiman, MN 5.0% 7.9% 6.8% 1.9% 6.7% 25.2%
7 Red Wing, MN 6.9% 9.0% 8.2% 2.8% 7.1% 28.8%
8 Appie Valley, MN 18.9% 17.1% 18.9% 10.7% 12.9% 74.2%
9 Shakopee, MN 13.0% 12.7% 14.7% 6.1% 10.1% 51.0%
10 Waconia, MN 13.6% 13.1% 15.0% 6.1% 10.1% 52.0%
11 Lake Eimo, MN 12.8% 12.3% 14.1% 5.8% 10.0% 48.2%
12 St Paul, MN 8.9% 5.1% 8 7% 3.7% 5.0% 25.6%
13 Long Lake, MN 11.7% 16.8% 15.7% 5.4% 8.7% 56.1%
14 Minneapolis, MN 7% 0.4% 1.0% 1.6% 1.3% 4.4%
15 Bloomington, MN 20.4% 6.1% 9.9% 4.6% 8.1% 31.9%
16 Maple Lake, MN 11.6% 11.7% 13.3% 54% 8.1% 45.7%
17 Coon Rapids, MN 14.5% 8.4% 17.5% 8.7% 8.2% 48.4%
18 Almeiund, MN 13.4% 12.6% 14.6% 6.1% 10.5% 51.4%
19 Cambridge, MN 10.1% 10.8% 10.4% 5.2% 7.6% I8.7%
20 Orrock, MN 13.7% 13.3% 16.6% 6.7% 10.6% 55.1%
21 8t Cloud, MN 10.1% 11.0% 11.5% 4.4% 8.6% 40.4%
22 Brainerd, MN 5.9% 9.1% 8.2% 2.5% 7.1% 29.6%
23 Moorhead, MN 5.0% 8.9% 7.3% 2.4% 6.3% 27.2%
24 Thief River Falls, MN 5.7% 8.5% 6.7% 2.1% 6.3% 25.5%
25 Grands Rapids, MN B.7% 9.1% 7.6% 2.8% 7.1% 29.3%
26 Mora, MN 7.3% 9.6% 8.6% 25% 7.3% 31.3%
27 Lake/Cook County border, MN ©.2% 9.8% B.6% 4.7% 7.9% 34.8%
28 Duluth, MN 5.9% 8.6% 6.8% 2.1% 7.0% 25.8%
29 Maontevideo, MN €.5% 8.8% 7.6% 2.3% T4% 28.2%
30 wWillmar, MN 4.7% 7.6% 54% 2.1% 58% 22.5%
31 Hutchinson, MN 6.2% 8.6% 8.3% 2.1% 7.0% 28.4%
32 Mankato, MN 3.5% 7.6% 4.0% 1.4% 4.8% 18.8%
33 Albert Lea, MN 6.0% 8.3% 6.2% 1.8% 6.7% 25.1%
34 QOwalonna, MN 3.3% 7.0% 3.5% 1.6% 51% 18.4%
35 Worthington, MN 56% B.3% 6.8% 2.0% 6.3% 25.4%
36 Austin, MN 1.8% 7.3% 2.8% -1.0% 4.5% 14.3%
37 Northfield, MN 4.8% 8.5% 4.8% 2.3% 5.3% 22.4%
Sum: Minnesota Zones 9.0% 8.6% 10.3% 4.0% 7.5% 35.1%

38 Kenosha, Wi 4,0% 7.8% 5.7% 2.0% T.2% 24.6%
39 Racine, Wi 7.1% 8.5% 2.0% 3.5% 8.6% 34.2%
40 Etkhom, Wi 1.7% 10.0% 2.6% 4.0% 8.7% 36.3%
41 Janesvilie, Wi 7.5% 9.7% 2.7% 4.0% 8.8% 36.1%
42 Monroe, Wi 6.6% 8.7% 8.7% 3.6% 8.2% 33.7%
43 Milwaukee, Wi 4.4% 8.8% 7.8% 3.0% 8.5% 31.2%
44 Glendate, Wi 6.0% 8.5% 7.8% 3.0% 8.5% 31.2%
45 Wauwatosa, WE 8.0% 8.8% 7.8% 3.0% 8.5% 31.2%
48 Greenfield, Wi 6.0% 8.9% 7.8% 3.0% 8.5% 31.2%
47 Waukesha, Wi 12.6% 12.4% 14.4% 6.4% 10.8% 51.5%
48 Delafield, Wi 12.6% 12.4% 14.4% 6.4% 10.8% 51.5%
49 Jefferson, Wi 7.1% 8.4% 8.0% 3.8% 8.3% 34.1%
50 Watertown, Wi -9.8% 2.0% 8.1% 3.4% 7.5% 31.3%
51 Dodgeville, Wi 6.8% 9.8% 9.5% 3.4% B8.3% 34.6%

52 Fredonia, Wi 10.8% 11.8% 13.2% 6.1% 10.4% 48.3%




Zone

Name
53 West Bend, Wi
54 Beaver Dam, Wi
55 Wyocena, Wl
56 Portage, Wi
57 Madison, Wi
58 Monona, Wi
59 Baraboo, Wi
80 Wisconsin Dells, Wi
61 Easton, Wi
62 New Lisbon, Wi
63 Sheboygan, Wi
64 Fond Du Lac, Wi
65 Monisllo, Wi
66 Manitowoc, WI
67 Chilton, Wi
68 Oshkosh, WI
89 Sturgeon Bay
70 Green Bay, Wl
71 Appleton, Wi
72 Stevens Point
73 Wausau, Wi
74 Tomah, Wi
75 La Crosse, Wi
76 Black River Falls, Wi
77 Whitehall, Wi
78 Modena, Wi
78 Eau Claire, W
80 Chippewa Falls, Wi
81 Menomonie, Wi
82 River Falis, Wi
B3 New Richmond, WI
B4 Rice Lake, Wi
85 Balsam Lake, Wi
86 Rhinelander, Wi
87 Owen, Wi
88 Shawano, WI
84 Berlin, Wl
80 Plattevilie, WI
91 Richland Center, Wi
Sum: Wisconsin Zones

92 Chicago North, it
93 Chicago South, IL
94 Arlington Heights, IL
95 Maywood, IL
86 Homewood, il
97 Waukegan, il
88 Wheaton, il
89 Joliet, IL
100 Kankakee, IL
101 DeKalb, tL
102 Rockford, L
103 Dixon, IL
Sum: Chicago Area Zones

Employment Growth by Zone

1990- 1986- 2008- 2010- 2020- Cum.1996-
1096 2000 20610 2020 2040 2040
94%  18.9%  11.6% 5,0% 9.4% 42.1%
-34.7% 7.8% 5.8% 2,3% 6.7% 24.7%
7.3% 9.7% 9.4% 3.8% 8.5% 35.2%
7.3% 9.7% 9.4% 3.8% 8.5% 35.2%
102%  11.2%  12.2% 5.2% 9.8% 44.1%
10.2%  11.2%  12.2% 5.2% 9.8% 44.1%
103%  11.3%  126% 5,5% 9.6% 44.8%
5.5% 8.3% 6.1% 1.8% 8.3% 26.7%
5.5% 8.3% 6.1% 1.8% 8.3% 26.7%
95%  10.7%  11.4% 5.0% 9.2% 41.3%
6.1% 8.5% 8.1% 3.2% 7.9% 31.1%
5.2% 8.8% 8.2% 2.8% 8.0% 30.7%
7.1% 9.8% 8.2% 2.5% 9.2% 33.0%
4.8% 8.4% 6.9% 2.6% 7.5% 27 8%
7.0% 9.0% 9.3% 3,5% 7.5% 32.6%
7.8%  10.0% 8.7% 4.0% B.6% 36.3%
8.2%  10.5% 10.0% 4.4% B8.8% 38.1%
8.9%  10.6% 10.8% 4.5% 9.4% 40.1%
9.4%  10.8% 11.3% 4.8% 9.5% 41.5%
80%  10.0% 9.8% 4.1% 8.8% 36.8%
7.9% 9.9% 9.8% 4.0% B.7% 36.3%
7.6% 10.0% 10.0%  2.8% 8.0% 35.7%
10.1% 11.1% 11.9% 5,1% 0.9% 43.6%
5.0% 7.5% 7.6% 2.3% 7.3% 27.0%
7.1% 9,3% 9.0% 3.1% B.3% 33.0%
4.5% 8.9% 8.1% 3.4% 68.7% 27.5%
9.0%  10.8% 10.9% 4.6% 9,3% 40.5%
7.0% 9,5% 49.6% 3.6% 8.3% 34.8%
5.4% 8.3% B.6% 3.0% 7.8% 31.8%
B.1% 9,9% 4.9% 4.6% 8.1% 36.4%
10.2% 11.4% 12.1% 5.0% 2.3% 43.3%
7.3% 9.7% 8.4% 3.7% BA% 34.9%
7.0% 9.0% B.7% 2.8% B.1% 31.7%
7.8% 10.0% 9.3% 4.0% B7% 35.9%
5.9% 8.9% 7.7% 2.4% 7.7% 29.3%
6.6% 9.1% 8.5% 32.4% B.0% 32.2%
B.1% 10.1% 10.2% 4,2% 8.9% 37.7%
7.0% 9.4% 8.4% 3.7% 8.0% 34.0%
5.0% B.7% 7.4% 2.2% 7.2% 27.7%
7.2% 10.0% 9.8% 4.0% B.9% 36.8%
5.5% 5.3% B.E% 3.2% 8.0% 27.3%
5.8% 5.3% B.&% 3.2% 8.0% 27.3%
5.8% 5.3% B.6% 3.2% 8.0% 27.3%
5.8% 5.3% 8.6% 3.2% 8.0% 27.5%
5.8% 5.3% 8.6% 3.2% 8.0% 27.3%
10.7% 8.2% 14.3% 6.4% 10.5% 45.3%
16.1% 10.6% 18.8% 8.3% 12.0% 59.4%
4.5% 4.6% 7.2% 3.3% 5.3% 23.2%
8.7% 69%  11.8% 4.9% 8.3% 37.1%
9.2% 7.2%  12.3% 5.2% 9.2% 38.2%
7.1% 58%  10.2% 4.1% 8.4% 31.7%
6.8% 5.9% 8.6% 4.2% 8.0% 30.7%
7.5% 5.2% 10.5% 4.3% 8.8% 33.2%
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Appendix 5.3 Tri~-State ITI High Speed Rail Feasibility Study

Exhibit 5.3.1 identifies trips within the study area by trip purpose.

Exhibit 5.3.1
Base Year City-to-City Annual Trips within the Study Area by Trip Purpose

Total  Total Non-  Total Ratio
Business  Business Business

Milwaukee Chicago 2,292.401 2,568,345 4,860,750
Milwaukee Madison 1,544,246 2341621 3,885,867 40%
Twin Cities  Chicagoe 959,124 1,242,934 2,202,058 44%
Rochester  Twin Cities 708,226 1,318,904 2,027,130 35%
Madison Chicago 451,232 721,333 1,172,565 38%
Milwaukee Cireen Bay 375,740 497,630 873,370 43%
Twin Cities Milwaukee 269,590 517,070 786,660 34%
Twin Cities Madison 113,278 237,784 351,062 32%
Madison Green Bay 138,031 143,100 281,134 49%
Rochester  Chicago 94,140 157,574 251,714 37%
Green Bay  Chicago 99,482 145,727 245209 41%
Rochester  Milwaukee 55,505 88,601 144,106 39%
Twin Cities Green Bay 42,995 90,878 133,873 32%
Rochester  Madison 33,037 49,697 82,734 40%
Rochester  Green Bay 5,349 8,366 13,715 39%
City Sum  Internal 7,182,373 10,129,570 17,311,943 41%
Zones
Total Trips  Internal 147,069,555 413,806 488 560,876,043 26%
Zones

(Inciuding short trips)

The most significant points from Exhibit 5.3.1 are the varying proportions of business
and non-business travelers. Business travelers comprise from about one-third to almost
half the market, depending on the city pair. Business and non-business travelers are very
different in terms of expectations and preferred trade-offs between price and travel time,
and in the typical number of travelers for a given trip. For example, business travelers
generally place a higher value on time and on the ability to travel at the last minute, and
are therefore willing to pay a higher fare for a faster trip. Non-business travelers in a

small group are more likely to use auto, if available, rather than a public mode, due to
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Appendix 5.3 Tri-State I¥ High Speed Rail Feasibility Study

shared-ride economies. Individual non-business travelers are more likely to plan in
advance and take advantage of discounted fares. Therefore the ridership and revenue
patterns between cities will vary depending on the mix of business and non-business

travelers.
------- Exhibit 5.3.2 presents the market share by mode for trips within the corridor.

Exhibit 5.3.2
Market Share by Mode for Base City-to-City Trips within the Study Area

Market Share: All Modes

i Deslination
Origin Deslinatio Auto

Name Name
Milwaukee Chicago
Milwaukee Madison 98.5% | 0.0% 1.5%
Twin Cities Chicago 51.5% | 46.6% 0.3% 1.6%
Rochester Twin Cities 99.4% 0.5% 0.1%
Madison Chicago 96.0% 2.3% 1.7%
Milwaukee [Green Bay 99.6% 0.0% 0.4%
Twin Cities |Milwaukee §0.4% 18.1% 07% | 05%
Twin Cities Madison 92.7% 6.8% 0.5%
Madison Green Bay 98.8% 0.0% 0.2%
Rochester Chicago 89.4% 10.3% 0.3%
Green Bay Chicago 93.2% 5.8% 0.8%
Rochester - Milwaukee 98.9% 0.7% 0.4%
- Twin Cities |Green Bay 89.1% 10.2% 0.6%
Rochester Madison 99.6% 0.1% 0.3%
Rochester Green Bay 97.3% 2.1% 8.6%
City Sum Internal Zones 89.7% 7.7% 1.0% 1.6%
Total Trips Internal Zones 98.3% 0.3% 0.1% 0.1%
{Including short trips)
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1. Key among the aggregate findings is that auto, as in most areas, is the dominant
mode in the corridor, representing almost 90 percent of regional intercity trips.
Air carries less than 8 percent of travelers among cities in the region. Rail,
currently available in only three of the major cities, carries less than two percent
of the travelers. However, rail still carries more travelers than bus, which carries
only one percent of travelers, despite bus’ broad geographical coverage.

2. For the Milwaukee-Chicago corridor, rail currently carries about five percent of

that intercity market- more than double air and bus combined.

3. Also noteworthy is the relatively high share of air traffic between Twin Cities and
Chicago (47 percent), compared to Twin Cities and Milwaukee (18 percent),
Twin Cities and Green Bay (10 percent) and Rochester and Chicago (10 percent).
All represent distances greater than 250 miles (approximately 275 to 400 miles),

but the availability and price of connecting air service varies greatly.
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Exhibit 5.3.3 details the shares of the current “public” markets, eliminating the large
influence of the automobile on market shares for purposes of comparison.
Exhibit 5.3.3
Market Shares for Public Modes for Base City-to-City Trips within the Study Area

Market Share: Public Modes

Destination
Name

Air I Bus

Milwaukee Chicago 11.6% 2L.9%
Milwaukee Madison - 1.0% 99.0%
Twin Cities Chicago 96.0% 0.6% 3.3%
Rochester Twin Cities 75.8% 24.2%
Madison Chicago 57.1% 42.9%
Milwaukee Green Bay 3.7% 96.3%
Twin Cities  [Milwaukee 92.1% 3.4% 4.5%
Twin Cities Madison 93.2% 6.8%
Madison Green Bay 4.9% 95.1%
Rochester Chicago 97.4% 2.6%
Green Bay Chicago 86.5% 13.5%
Rochester Milwaukee 65.8% 34.2%
Twin Cities (jreen Bay 94.2% 5.8%
Rochester Madison 33.7% 66.3%
Rochester Green Bay 78.1% 21.5%
City Sum Internal Zones| 74.7% 10.1% 15.3%
Total Trips Internal Zones| 64.0% 23.1% 12.9%
L. Rail commands two thirds of the public mode travel (air, bus and rail) between

Milwaukee and Chicago. People respond favorably to speed of travel, frequency
of service and price.
2. The high modal shares for bus from Green Bay to Milwaukee and Green Bay to

Madison suggest the high potential for rail due in part to inadequate air service.

Although rail currently connects only three of the major cities represented in the corridor,
because of its success with Milwaukee it carries more passengers than bus among all the

major cities. Wherever rail competes directly with bus in this corridor, it clearly claims a
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much larger share of the market. And, in the case of Milwaukee-Chicago, it carries three

times more passengers than bus and almost six times more passengers than air.

Major cities in the corridor are also closely linked to the rest of the Midwest.
Approximately 49 million trips per year are generated from the cities in the corridor to
other Midwestern cities. Although approximaiéiy 81 percent originate or terminate in
Chicago, the remaining 19 percent represents 7.9 million trips per year. Milwaukee is
responsible for about 10 percent of the trips outside the region, while Minneapolis-St.

Paul generates about 5 percent.

Exhibit 5.3.4 presents the top five destination cities or areas outside the study area for
each major city within the study area. Detroit ranks among the top five cities in every
case. The north- south orientation of travel is also represented. Note that Chicago, Green
Bay and Twin Cities all number Indianapolis among the top five, and Twin Cities and
Rochester both number St. Louis among the top five destination cities outside the study

area.
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- Exhibit 5.3.4
‘ Base Year External Destination Trips by Mode

- Total All

Destination! Auto Air : Rail

Business . Modes
- Business

Chicago Gary, IN 190,045,992 - 16,641 3,049 2,395,958 7.673,724 10,065,682
o Chicapo North Indiana 6,432,790 | 23,594 | B70 22,140 1,489,800 4,989,594 6,479,394
: Chicago Dretroit, MI | 1,967,674 |1,342,649 5,269 121,872 1,252,508 2,224.956 3,437,464
[Chicago South Michigan 3,194,564 25,154 485 173,236 762,604 2,630,835 3,393,439
Chicago Indianapolis, IN 2,250,790 | 377,396 { 6,194 4,570 870,173 1,768,778 2,638,950
Chicago All External Zones] 34,951,715 13,992,543 50,997 | 745367 | 10,952,305 | 28,748,317 | 39,740,622
Green Bay  |North Indiana ' 50,508 750 131 - 13,531 38,258 51,789
Groen Bay  [Detroit, MI 30,557 18,710 | 308 - 16,189 33,386 49,575
a : Green Bay South Michigan 34,112 1,201 101 - 9,200 26214 © 35414
GreenBay [ Gary, IN 29,846 - 217 - 8,155 21,908 30,063
Green Bay indianapolis, IN 22,755 1,475 225 - 7,413 7,046 - 24459
Green Bay  |Al External Zonies] 254,964 31,0235 | 2,248 - 94,931 233,307 328,238
Madison Narth Hlinois 189,127 189 - - 13,187 176,12% 189,316
[ Madison | North Indiana 187,262 | 910 | 182 - 36,895 131,461 182,354
I j Madison Gary, IN 128,418 - 736 - 37,057 92,097 129,154
B Madison Detroit, Ml 91,821 31,726 940 - 37,938 86,549 124,487
B Madison  [South Michigan | 113,155 | 938 | 226 - 31,713 82,604 114317
Medison All External Zones! 1,220,362 56,450 1 5903 - 346,831 935,884 1,282,715
Milwaukee  {North Indiana 793,106 448 696 1,404 207,560 588,094 795,654
Milwaukee [Oary, IN 660,062 - 5,001 231 178,938 486,356 665,204
Milwaukee | South Michigan 468,665 842 1,007 9,956 122,786 357,685 480,470
. Milwaukee  |Detroit, MI 354,170 106,088 { 3,189 4,726 144,005 324,168 468,173
; Milwaukee  [North [Hinois 387,037 420 - 5603 | 113,565 279494 393,660
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Exhibit 5.3.4 (continued)
Base Year External Destination Trips by Mode

Destination Auto Air Bus Rail Total Total Total All

Business Non- Maodes

Business

Milwaukee  [All External Zones| 4,524,380 | 240,020 | 24,798 | 40,082 1,401,393 3,427,887 4,829,280
Twin Citics  [Detroit, Mi 138,239 | 283,995 | 1,09% - 182,578 240,755 423,333
Twin Citics  {North IHinois 363,291 12,502 - 438 82,573 293,258 376,231
TFwin Citics {5 Louis, MO 107,994 180,127 | 880 85 137,346 151,740 285,086
Twin Citics  {North Indiana 181,542 13,851 285 43 435,152 150,565 185,721
Twin Cities  {Indianapolis, IN 86,754 28,777 758 2 68,433 109,868 | 178,301
Twin Cities  |All External Zones| 1,556,100 | 814,683 { 7,151 1380 798,201 1,58L,113 f 2,379,314
Rochester North Illinois 68,874 500 - . 20,880 48,494 69,374
Rochester North Indiana 32,062 749 28 - 10,540 22,299 32,839
Rachester Detroit, MI 22,668 6,188 112 - 10,051 18,917 28,968
Rachester South Michigan 22,958 603 22 - 7,398 16,183 23,583
Rochester St. Louis, MO 19,40% 3,055 84 - 8,959 13,588 22,548
Rochester All External Zones] 277,214 15,993 740 - 99,591 194,356 293,947
Major City  |External Zomes 42824735 15,150,714 91,838 | 786,829 | 13,733251 | 35,120,864 48,854,116
Sum '

All Ciry Pairs |External Zones 62,008,204 15,980,371 [ 147,594| 542,496 | 18,948,025 | 50,130,640 | 65,078,665

Exhibit 5.3.5 presents the modal shares for external trip: trips from within the study area
to cities and zones outside the study area. Full detail is available on diskette by request.
Of note in this exhibit is the correlation between availability and frequency of public
modes and increases in modal share. Note, for example, that rail garners two percent of
all trips between Milwaukee and Southern Michigan compared to 0.2 percent for air, and
a full 84 percent of public mode trips. In similar fashion, frequent air service between
Chicago and Detroit claims thirty-nine percent of the total travel market. Rail claims a

respectable four percent of the same market.
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Exhibit 5.3.5
Market Share by Mode for Base Year External Destintion Trips
Market Shares: Public
Modes

Market Shares: All Modes

Percent of

Origin Destination Extermal  Awe Al Bus Rail Adr Bus Rail

Trips

Chicago Gary, IN 99.80%] 0.00% 0.00% | 84.51% | 1549%
Chicago North Indiana 99.28%1 0.36% | 0.61% | 0.34% [50.63%| 1.87% [ 47.51%
Chicago Detroit, MI 57.24%139.06% 0.15% | 3.55% (91.35%| 0.36% | 829%
Chicago South Michigan 94.14%: 0.74% | 0.01% | 5.11% [12.65%] 0.24% | 87.11%
Chicago Indianapolis, TN 83.29%: 14.30%| 0.23% | 0.17% (97.23% 1.60% | 1.18%
Chicago All External Zones | 81.35%
Green Bay (Nonth Indiana S8.30%] 1.45% | 0.25% | 0.00% |85.10%] 14.90% | 0.00%
Green Bay  {Detroit, Mi 61,64% :37.74%| 0.62% | 0.00% |98.38%] 1.62% | 0L0%
Green Bay South Michigan 96.32%: 3.39% :0.28% 0.00% |92.27% 7.73% | 0.00%
Greeni Bay (Gary, [N 99.28%: 0.00% | 0.72% | 0.00% | 0.00% 100.00%| 0.00%
Green Bay  [Indianapolis, IN 93.03%: 6.03% | 0.94% ] 0.00% {86.56%{ 13.44% | 0.00%
Green Bay 1AH External Zones | 0.67%  |B9.B6% | 9.45% | 0.68% | 0.00% [93.24%| 6.76% "~ 5.00%
Madison  [North [llinois 99.90%: 0.10% | 0.00% ] 0.00% |100.0%] 0.00% | 0.00%
Madison  North Indiana 99.40%: 0.50% | 0.10% | 0.00% {83.31%] 16.69% | 0.00%
Madison  iGary, IN 99.43% 0.00% | 0.57% { 0.00% | D.00% ]100.00%! 0.00%
. Madison Detroit, M 73.76%125.49%]| 0.75% | 0.00% 197.12%] 2.88% | 0.00%
...... Madison  {South Michigan 98.98% 0.82% | 0.20% § 0.00% {80.62% i 19.38% | 0.00%
Madison  [All External Zones 2.63%  |95.14%)] 4.40% | 0.46% | 0.00% 190.53%] 947% | 0.00%
Milwaukee [North Indiana 95.68%] 0.06% | 0.09% 1 0.18% |17.58% ] 27.32% | 55.10%
Milwaukee |[Gary, IN 99.21%] 0.00% | 0.75% ] 0.03% | 0.00% 1 95.59% | 4.4i%
"""" Milwaukee [South Michigan 97.54%] 0.18% | 0.21% | 2.07% | 7.13% | 8.53% | 83.34%
AAAAA Milwaukee [Detroit, MI 75.65%|22.66%] 0.68% | 1.01% 193.06%; 2.80% | 4.i5%
Milwaukee |North Illinois 98.47% 0.11% | 0.00% | 1.43% | 6.97% | 0.00% | 93.03%
'ﬁ Miftwaukee |All External Zones | 9.89%  |93.60%] 4.97% | 0.51% | 0.63% |78.72%| 8.13% | 13.15%
""" ! Twin Cities |Detroit, Ml 32.65%(67.09%] 0.26% | 0.00% |99.61%| 0.39% { 0.00%
Twin Cities |North [Tlinois 96.56%| 3.32% | 0.00% | 0.12% {96.62%| 0.00% | 3.38%
Twin Citles |St. Louis, MO 37.36%[62.31%] 8.30% ; 0.03% 199.47%| 0.49% | 0.05%
Twin Cities [North Indiana 92.76%| 7.08% | 0.15% | 0.02% i97.69%| 2.01% | 0.30%
Twin Cities |Indianapolis, IN 48,66%|50.91%! 0.43% | 0.01% 199.16%| 0.83% | 0.01%
L Twin Cities |All External Zones 4.87% 165.40%]34.24% | 0.30% | 0.06% [98.96%] 0.87% | 0.17%
Rochester  [North Hilinois 09.28%| 0.72% | 0.00% | 0.00% i100.0%| 0.00% | 0.00%
Rochester  [North Indiana 97.63%] 2.28% | 0.09% | 0.00% :96.40%| 3.06% | 0.00%
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Market Shares: Public
Modes

Market Shares: All Modes

Percent of
Origin Destination External  Auto Air Bus Raii Air Bus Rail

Trips

Rochester  |Detroit, Mi 78.25%]21.36% 08.22% 0.00%
Rochester  {South Michigan 97.36%] 2.56% | 0.09% | 0.00% |96.56%} 3.44% | 0.00%
Rochester (St Louis, MO 86.08%]13.55%| 0.37% [ 0.00% 197.33%] 2.67% | 0.00%
Rochester |All External Zones 0.60% {94.31%] 5.44% { 0.25% | 0.00% {95.58%| 4.42% | 0.00%
Total External Zones : 86.66%110.54%1 0.19% | 1.16% [8543% 1.52% | 13.05%
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Appendix 5-4

Stated Preference Survey Description and Sample Survey Forms

Survey Process
An attitudinal survey using “stated preference” techniques was undertaken in November
1997 to identify travel behavior characteristics of individuals in the Tri-State corridor.

This appendix describes the process, the rationale, and the sample groups surveyed.

Stated Preference Survey Procedures: The Tri-State I Stated Preference Survey was
conducted using a quota sampling approach. A gquota survey collects information on the
socioeconomic profile of respondents which is then used to factor the survey data to
overall populations, e.g., to the travelers in a particular corridor. The expansion of the
quota survey is achieved by applying readily available census data on population and
income to the travel information (e.g., mode, purpose of travel, travel distance, etc.)
collected for the study. Quota surveys provide the advantage of being relatively
inexpensive to implement while providing much greater coverage and more statistically

significant results than simple random surveys.

The trade-off information collected by this quota survey consists of information on fravel
options that are relevant to the issues and concerns being assessed. For improved rail
service programs, the questions relate to the "general" trade-offs between travel times and
costs for existing modes and those associated with the improved rail service, i.e., faster

journey times and higher fares.

Development of the Stated Preference Quota Sample: In developing the stated
preference quota sample, consideration was given to the three critical factors that
determine travel behavior. As shown in previous studies, the response given by any
individual within any given trade-off will vary depending on the purpose of the trip

(business versus non-business), the mode of travel being used, and the length of the trip
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,,,,

(short-distance versus long-distance). The market was therefore segmented into these

- groups, illustrated in Exhibit 5.4.1.

Exhibit 5.4.1
B Quota Groups by Mode and Trip Length

Mode | Trip Distance | Business Non-
Business
Air Long X X
Bus | Long N/A X
Medium N/A X
Short | N/A X
g Rail | Long X X
' Short X X
‘Auto | Long X X
Short X X
N/A means not an applicable quota group

Since the population in a segmented travel market may not have a normally distributed

(“bell curve”) value of time (e.g., the majority of auto non-business travelers in the

survey may tend to choose the lower values), a minimum sample in each travel market
segment is required to ensure statistical confidence. By applying the statistical Central
Limit Theorem, it has been found that a sample size of 40 o 60 is large enough to ensure
the statistical validity of each quota sample. For the Tri-State II Stated Preference
Survey, a minimum quota of 40 interviews per trip purpose/travel mode was established,
while the desired quota target was set at 80 to 100 interviews. Exhibit 5.4.3 displays the

survey achievement for the major quota groups.

Questionnaire Design: The survey questionnaire design took into account the travel

characteristics of the station zone pairs in the Tri-State II region. The questionnaire was

......

divided into three major sections to capture specific information: general transportation
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data, demographic data, and stated preference responses. Each section is explained

below. Sample forms are provided at the end of this appendix.
General Transportation Data: The first part of the survey questionnaire collected
general data to establish the origin and destination of the trip the respondent was making

and other travel characteristics of the trip. It included questions on:

e Origin and destination of the trip, as defined by the nearest intersection or

landmark.

» Primary residence, with zip code.

* Purpose of the trip, i.e., business (defined by being paid for by their employer),
commuter, or other (education, social, personal business, leisure travel, etc.).

s Trip frequency, ie., daily (3 days per week or more), weekly, monthly, or
annually.

e Access to a car, i.e., yes or no.

Demographic Data: The last part of each questionnaire asked for socioeconomic

background information on the respondent, such as age and household income.

Stated Preference Questions: Ten separate questionnaires were designed for the Stated
Preference Survey portion of the questionnaire to ensure its relevance to the choices
travelers faced in using each mode and for business and non-business travel purposes. In
developing the specific trade-off questions for each survey questionnaire, an analysis was
first made of the likely range of Value of Time (VOT) and Value of Frequency (VOF)
responses that individuals might make. Current airline, rail and bus fares and schedules
were used as a general guide to obtain the most suitable range of fares and times for use

in designing the questionnaires.

Having established the potential range of VOT and VOF responses, five VOT and VOF

questions for each of the questionnaires were formulated to ensure that the appropriate
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range of answers was effectively incorporated in the surveys and that each trade-off
question represented a consistent change in the VOT or VOF value. To allow individuals
a range of choices for any given trade-off, respondents were able to choose one of five

levels of preference to indicate the degree to which they liked or disliked the choices

given in the trade-off question.

The essence of the stated preference technique is to ask the traveler to make a series of

trade-off choices based on different combinations of travel time, frequency and cost.

The use of a series of questions allows individuals to understand the process and provide
improved responses, and also provides consistency and rationality checks for the

responses given. The procedures used in trade-off analysis can be briefly described as

follows:

» Travel options are organized in a format that enables respondents to consider

L et

trade-offs between desirable travel attributes. The trade-offs, which include a
] range of service options (e.g., level of service, cost, speed, etc.), are presented

in such a way as to induce individuals to give a realistic response to the

options. This is the key to the successful use of trade-off analysis and requires

considerable expertise and knowledge to obtain a realistic and balanced
response from interviewees,

__ e Travel attributes and choice factors are then analyzed using trade-off analysis

5 procedures to provide a ranking that describes the individual's behavior within

the trade-off. These rankings are applied to a simulation of the transportation

market at different service levels to give quantitative estimates of travel

. choice. In this way, specific elasticities and cross-elasticities are derived to

provide the basis for estimating behavior. These elasticities are then used for

different service and accessibility conditions to provide estimates of regional

travel demand and market shares.

TRANSPORTATION ECONOMICS & MANAGEMENT Sysrems, Inc., ArpENpIx 5.4-4




Appendix 5.4 Tri-State II High Speed Rail Feasibility Study

The stated preference technique:

o requires data that are simple to collect and are thus suitable for hand-out
questionnaires or direct interviews.

o quantifies consumer preferences and provides a mathematical utility
measurement of the different options available to travelers and, thus, enables
the impact of a range of new facilities/levels of service to be tested. This
includes biases and elasticities.

e gives an overall picture of the feasibility of any given improvement and
suggests ways of promoting the new facility/service in terms of different
levels of service, facilities, and charges.

¢ avoids the usual difficulties of attitudinal research in which there are
incentives for individuals to support the provision of facilities and services
they have no intention of regularly using. The problem of reconciling
"saying" and "doing" is overcome.

s provides a means for relating travel behavior to different travel options and
socioeconomic factors.

s provides input to operating/engineering studies in that the response to
different costs and levels of service can be quantified in terms of demand.
This creates a number of cost/demand options from which preferred

engineering, operating, and marketing solutions may be derived.

Survey Implementation: The Tri-State II Stated Preference Survey was conducted via
self-administered survey forms handed out on location with trained personnel available to
answer questions about the form. The on-location nature of the survey required the
survey team to obtain permission from relevant airport, rest stop, and bus station
management so that the survey could be conducted on their premises. Surveys were

conducted during November 1997.
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The surveys were administered as follows:

Exhibit 5.4.2
Survey Implementation

. . Dates Days
Location (November) | of Week
Air | Minneapolis-St. Paul 10,12, 13,14 | M, Tu, Th, Fr
International Airport
General Mitchell 16,17
Intemational Airport Sunday, Monday
) ) Wednesday,
Rail Chicago-Milwaukee 19, 20, 22 Thursday,
(Hiawatha Service) Saturday
(Empire Builder)
Monday  through
Bus Downtown Minneapolis | 10, 11, 12, 13, | Friday
Greyhound Bus Station 14 {Tuesday

Veteran’s Day)
Monday  through

Downtown Milwaukee | 17, 18, 19, 20, Frida
Greyhound Bus Station 21 7 Y
Rest stops between

Auto | portage and Wisconsin Dells | 18 Tuesday
(1-90/94)
Rest stops between 19.20. 21 Wednesday,
Madison and Portage (I-90/94) > Thursday, Friday

Air passenger interviews took place in the departure lounges and public concourses of the
airports. Survey hours were arranged to coincide with passengers' pre-boarding times.
Rail passenger surveys were conducted on board trains. Bus passenger surveys were
conducted in the terminals. The surveys of auto users were undertaken at expressway

rest areas.

Survey Sample Results: Findings from the stated preference surveys concerning the

values of time and frequency are described in the body of the report, Chapter 5. The
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number of valid surveys collected by mode, trip purpose, and trip length is provided in
Exhibit 5.4.3.

Exhibit 5.4.3
Surveys by Mode, Trip Purpose and Trip Length

Non-~

Mode | Trip Length Business Busi ’ Total
usiness
Air Long 349 241 590
Bus Long 17 219 236
Medium 12 172 184
Short 12 106 118
Total Bus 41 497 538
Rail Long 45 222 267
Short 194 364 558
Total Rail 121 311 432
Auto Long 23 104 127
Short 25 63 88
Total Auto 48 167 215
Total All Modes 559 1216 1775

* Numbers in ifalic indicate that the subset does not constitute a statistical quota group.
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Basic Structure of the COMPASS® Model

The COMPASS® Multimodal Demand Forecasting Model is a flexible demand forecasting tool
used to compare and evaluate alternative network and service scenarios. It is particularly useful
in assessing the introduction or expansion of “minor” transportation modes such as air, rail or
bus into new markets. It builds from an existing travel network, and tests the sensitivity of future
travel demand to such parameters as elasticities, Values of Time, and Values of Frequency.
Specific Values of Time and Frequency are developed for the model from the results of the
Stated Preference surveys conducted in the study region, as discussed above. Stated Preference
market analysis techniques provide an accurate assessment of individual travelers’ likely choices
when faced with trade-offs between time and money, or frequency and money.

The COMPASS®Model structure incorporates two principal models: a Total Demand Model and
a Hierarchical Modal Split Model. These two models are calibrated separately for each trip
purpose, e.g., business, commuter and "other" {personal, social, and tourism). In each case, the
models are calibrated for origin-destination trip-making internal to the region. The Total
Demand Model provides a mechanism for replicating and forecasting the total travel market.
The total number of trips between any two zones for all modes of travel, segmented by trip
purpose, is a function of (1) the socioeconomic characteristics of the two zones and (2) the travel
opportunities provided by the overall transportation system that exists (or will exist) between the
two zones. Typical socioeconomic variables include household income, employment, and
population. The quality of the transportation system is measured in terms of total travel time,
travel cost, and worth of travel by all modes for a given trip purpose.

The role of the COMPASS® Modal Split Model is to estimate relative modal shares of travel
given the estimation of the total market by the Total Demand Model. The relative modal shares
are derived by comparing the relative levels of service offered by each of the travel modes.
Three levels of binary choice are typically calibrated. The first level of the hierarchy separates
“private” auto travel, with its perceived spontaneous frequency, low access/egress times, and
highly personalized characteristics, from the “public” modes, i.e., bus, rail and air. The second
level of the structure separates air, the fastest and most expensive public mode, from the rail and
bus surface modes. The lowest level of the hierarchy separates rail, a potentially faster, more
reliable, and more comfortable mode, from the bus mode. The model forecasts changes in riders,
revenue and market share based on changes in each mode’s travel time, frequency and cost.
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Compass Model System and Results

The COMPASS® Model System is a flexible muitimodal demand forecasting tool that provides
comparative evaluations of alternative socioeconomic and network scenarios. It also allows
input variables to be modified to test the sensitivity of demand to various parameters such as
elasticities, values of time, and values of frequency.

The COMPASS® Model System is structured on two principal models: a Total Demand Model
and a Hierarchical Modal Split Model. For this study, these two models were calibrated
separately for two trip purposes, i.e., business and nonbusiness (commuter, personal, and social).
Moreover, since the behavior of short distance trip-making is significantly different from long
distance trip-making, the database was segmented by distance and independent models were
calibrated for long trips and short trips. For each market segment, the models were calibrated on
origin-destination trip data, network characteristics, and base year socioeconomic data.

The models are calibrated on the base data. In applying the models for forecasting, an
incremental approach known as the “pivot point” method is used. The “pivot point” method
preserves unique travel flows present in the base data, which are not captured by the model
variables by applying model growth rates to the base data observations. Details on how this
method is implemented are provided in this Appendix.
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Total Demand Model
The Total Demand Model, shown in Equation 1, provides a mechanism for assessing overall
growth in the travel market.

Tip=e™(SE; ) &fs0v

where
Typ = Number of trips between zones i and j for trip purpose p
SEy, = Socioeconomic variables for zones i and j for trip purpose p
Usp Total utility of the transportation system for zones i to j for trip
purpose p
Bop Bin B2 = Coefficients for trip purpose p

As shown in Equation 1, the total number of trips between any two zones for all modes of travel,
segmented by trip purpose, is a function of the socioeconomic characteristics of the zones and
the total utility of the transportation system that exists between the two zones. For this study, trip
purposes included business and nonbusiness, and socioeconomic characteristics included
population, employment, and per capita income. The utility function provides a logical and
intuitively sound method of assigning a value to the travel opportunities provided by the overall
transportation system.

In the Total Demand Model, the utility function provides a measure of the quality of the
transportation system in terms of the times, costs, reliability and level of service provided by all
modes for a given trip purpose. The Total Demand Model equation may be interpreted as
meaning that travel between zones will increase as socioeconomic factors such as population and
income rise or as the utility (or guality) of the transportation system is improved by providing
new facilities and services that reduce travel times and costs. The Total Demand Model can
therefore be used to evaluate the effect of changes in both sociceconomic and travel
characteristics on the total demand for travel.
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Socioeconomic Variables
The socioeconomic variables in the Total Demand Model show the impact of economic growth
on travel demand. The COMPASS® Model System, in line with most intercity modeling
systems, uses three variables (population, employment, and per capita income) to represent the
socioeconomic characteristics of a zone. Different combinations were tested in the calibration
------ X process and it was found, as is typically found elsewhere, that the most reasonable and stable
! relationships consists of the following formulations:

Trip Purpose  Scciceconomic Variable
Business EiEj(I;‘i‘Ij)f’ 2
Nonbusiness  PiP(Ii+1)/2
where
-y E  =Employment
5 I =Percapita income
P =Population

The business formulation consists of a product of employment in the origin zone, employment in
the destination zone and the average per capita income of the two zones. Since business trips are
iy usually made between places of work, the presence of employment in the formulation is
reasonable. The nonbusiness formulation consists of a product of population in the origin zone,
population in the destination zone and the average per capita income of the two zones.
Nonbusiness trips encompass many types of trips, including social, tourist and personal business
travel, but the majority are home-based and thus, greater volumes of trips are expected between
zones with higher incomes and population.

Travel Utility
Estimates of travel utility for a transportation network are generated as a function of generalized
cost (GC), as shown in Equation 2:

5 Uff‘p = f(GCﬁp)

N ‘where

GCyj = Generalized cost of travel between zones i and j for trip purpose p

v Because the generalized cost variable is used to estimate the impact of improvements in the
Pl transportation system on the overall level of trip-making, it needs to incorporate all the key
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modal attributes that affect an individual's decision to make trips. For the public modes (rail,
bus, air), the generalized cost of travel includes all aspects of travel time (access, egress, in-
vehicle times), travel cost (fares, tolls, parking charges), schedule convenience (frequency of
service, convenience of arrival/departure times) and reliability.

The generalized cost of travel is typically defined in travel time (i.e., minutes) rather than dollars.
Costs are converted to tirne by applying appropriate conversion factors, as shown in Equation 3.
The generalized cost (GC) of travel between zones i and j for mode m and trip purposep is

TCiwy , _ VOFmXOH _ VORnp€XD(-OTP;n)

GCymp = TTijm™
VOTmp VOTmpx Frjmx Cgm yOTmp
calculated as follows:
where
TTym = Travel time between zones i and j for mode m (in-vehicle time +
station wait time + connection wait time + access/egress
time + interchange penalty), with waiting, connect and
access/egress time multiplied by a factor (greater than 1) to account
for the additional disutility felt by travelers for these activities
TCymp = Travel cost between zones i and j for mode m and trip purpose p
(fare + access/egress cost for public modes, operating costs for auto)
VOT,, = Value of Time for mode m and trip purpose p
VOF,, = Value ofFrequency for mode m and trip purpose p
VOR., = Value of Reliability for mode m and trip purpose p
Fym = Frequency in departures per week between zones i and j for mode m
Cym = Convenience factor of schedule times for travel between zones i and
j for mode m
OTP;» = On-time performance for travel between zones i and j for mode m
OH = Operating hours per week

Station wait time is the time spent at the station before departure and after amrival. Air travel
generally has higher wait times because of security procedures at the airport, baggage checking
and the difficulties of loading a plane. Air trips were assigned wait times of 45 minutes while
rail trips were assigned wait times of 30 minutes and bus trips were assigned wait times of 20
minutes. On trips with connections, there would be additional wait times incurred at the
connecting station. Wait times are weighted higher than in-vehicle time in the generalized cost
formula to reflect their higher disutility as found from previous studies. Wait times are weighted
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70 percent higher than in-vehicle time for business trips and 90 percent higher for nonbusiness
trips.

Similarly, access/egress time has a higher disutility than in-vehicle time. As verified by
numerous studies, access time tends to be more stressful for the traveler than in-vehicle time
because of the uncertainty created by trying to catch the flight or train. Based on current stated
preference findings, access time is weighted 30 percent higher than in-vehicle time for air travel
and 80 percent higher for rail and bus travel.

TEMS has found from previous studies that the physical act of transferring trains (or buses or
planes) has a negative impact beyond the times involved. To account for this disutility,
interchanges are penalized time equivalents. For both air and rail travel, each interchange for a
trip results in 40 minutes being added to the business generalized cost and 30 minutes being
added to the nonbusiness generalized cost. For bus travel, the interchange penalties are 20
minutes and 15 minutes for business and nonbusiness, respectively.

The third term in the generalized cost function converts the frequency attribute into time units.
Operating hours divided by frequency is a measure of the headway or time between departures.
It is this measure on which tradeoffs are made in the stated preference surveys resulting in the
value of frequencies. This function represents the convenience of journeys rather than waiting
time, and is therefore unique and distinct from the station waif time in the first term of the
generalized cost function. Although the impact is measured as a function of the headway for
convenience, it is not the headway time itself that is being added to the generalized cost. The
third term represents the impact of perceived frequency valuations on generalized cost.

The convenience of the departure/arrival times was modeled only for the rail mode. It is
incorporated in the generalized cost as a factor {C;y) multiplying the frequency. The factor 1s
based on assigning each departure and arrival time in the timetable a desirability index
corresponding to the graph shown in Exhibit 5.5.1. This graph was derived from responses given
by rail passengers about preferred arrival and departure times in the 1993 fllinois Rail Passenger
Survey. Note that the peak times are § AM to 9 AM and about 5 PM. The product (Fijm X Cijm)
can be interpreted as an effective level of service. The modeling of schedule times is more
important for rail than the other modes because current timetables result in trains, especially '
long-distance trains, arriving (or departing) from some stations in the very early morning (1 AM
to 5 AM). To explain the lower ridership from these stations, the schedule time must be
considered in addition to the frequency of service. One such station currently is Cleveland where
the two daily trains are scheduled to stop at 3:01 AM, 3:16 AM, 4:09 AM, and 6:17 AM.
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‘ Exhibit 5.5.1
Modeling Convenience of Schedule Times

&8 &

Destrobiiity Index

b6

0.4

¢ 1 2 1 i 5 6 7 0% 10 11 2 13 14 15 16 1T 18 #% 2 1L 1! 1 M

Acrival or Departure Time {hour of day)

The fourth term of the generalized cost function is a measure of the value placed on reliability of
the mode. Reliability statistics in the form of on-time performance (fraction of trips considered
to be on time) were obtained for the rail and air modes only. The negative exponential form of
the reliability term implies that improvements from low levels of reliability have slightly higher
impacts than similar improvements from higher levels of reliability.
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Calibration of the Total Demand Model

In order to calibrate the Total Demand Model, the coefficients are estimated using linear
regression techniques. Equation 1, the equation for the Total Demand Model, is transformed by
taking the natural logarithm of both sides, as shown in Equation 4:

10%(3",;.-;,) = ﬂap + ﬂ]p IOg(SEa'jp) + ﬂgp (Uijp)

This provides the linear specification of the model necessary for regression analysis.

The segmentation of the database by trip purpose and trip length resulted in four sets of models.
Trips which would cover more than 160 miles on the road are considered long trips. This cutoff
was chosen because travel behavior switches significantly around this level with travellers
considering faster modes such as air and high speed rail over the automobile. In the base data,
the average trip length for the short distance model is approximately 80 miles while the average
trip length for the long distance model is about 310 miles. The results of the calibration for the
Total Demand Models are given in Exhibit 2.

In evaluating the validity of a statistical calibration, there are two key statistical measures: #-
statistics and R®. The r-statistics are a measure of the significance of the model's coefficients;
values of 1.95 and above are considered good and imply that the variable has significant
explanatory power in estimating the level of trips. The R*is a statistical measure of the
“goodness of fit” of the model to the data; any data point that deviates from the model will
reduce this measure. It has a range from 0 to a perfect 1, with 0.4 and above considered good for

large data sets.

Based on these two measures, the total demand calibrations are excellent. The f-statistics are
very high, aided by the large size of the Midwest dataset. There are about five times as many
long distance observations as short distance observations, resulting in higher ¢-statistics for the
long distance models. The R? values imply very good fits of the equations to the data.

As shown in Exhibit 5.5.2, the socioeconomic elasticity values for the Total Demand Model are
close to 0.7, meaning that each one percent growth in the socioeconomic term generates
approximately a 0.7 percent growth in trips. Since each component of the socioeconomic term
will have this elasticity, a one percent increase in population (or employment) of every zone
combined with a one percent increase in income will result in a 2.1 percent growth in trips.

The coefficient on the utility term is not exactly an elasticity but it can be used as an
approximation. Thus, the transportation system or network utility elasticity is higher for short
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distance trips than long distance trips, with each 1 percent improvement in network utility or
quality as measured by generalized cost (i.e., travel times or costs) generating approximately an
0.7 percent increase for long trips and 1.1 percent increase for short trips. The higher elasticity
on short trips is partly a result of the scale of the generalized costs. For short trips, a 30 minute
improvement would be more meaningful than the same time improvement on long trips,

reflecting in the higher elasticity on the short distance model.

Exhibit 5.5.2
Total Demand Model Coefficients™

Long Distance Trips (more than 130 miles driving distance)

Business log(Tripsep) - 12.9 +0.75 Ut + 0.69 log[EoEn(I=Ip)/2] R*=0.91
(39 (60)

where U, = log(exp(-0.8+0.79 Upyiicy+ €xp(-0.0050 GCyuo))
Nonbusiness log(Tripsop) -12.+ 1.00 Ut + 0.68 log [POPD(10+ID)/2)
47 (62)
where U, = log{exp(-0.75+ 0.68 Upypiic) + exp(-0.0046GCauto))

Short Distance Trips { /30 miles driving distance)

Business log(Tripsop) -6.16 + 0.94 Ut +0.65 log[EoEp (Is+Ip)/2  0.63
(23) 3D
where U, = log(exp(~5.4 + 1.16 Upyiic) + exp(-0.0200 GCauo))

Nonbusiness log(Ty) = -5.5 + L12Ut+0.64 log[PoPp(lotlp)/2)] 0.57

(15) (20}
where U, = log(exp(-6.5 + 0.96 Upypiic) + exp(-0.0211 GChu))

(1)-Statistics in parentheses

0.86

0.76

-

0.63
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The utility functions are functions of the generalized costs of the modes of travel. In deriving the
total utility term, a special “logsum™ approach is used in which utilities are built up from
individual modes in a recursive fashion. Thus, the total utility is derived from car generalized
cost and the public mode utility which itself is derived from the generalized costs of its
constituent modes (i.e. air, rail, bus). The exact form for the public mode utility function is
determined from the calibration process for the modal split models to be described in the next
section.

Incremental Form of the Total Demand Model

The calibrated Total Demand Models could be used to estimate the total travel market for any
zone pair using the population, employment, income and the total utility of all the modes.
However, there would be significant differences between estimated and observed levels of trip-
making for many zone pairs despite the good fit of the models to the data. For example, travel to
summer cottages in the Michigan Upper Peninsula cannot be explained well by the
socioeconomic measures used. To preserve the unique travel patterns contained in the base data,
the incremental approach or “pivot point” method is used for forecasting.

In the incremental approach, the base travel data assembled in the database are used as “pivot”
points and forecasts are made by applying trends to the base data. The total demand equation as
described in equation (1) can be rewritten into the following incremental form which can be used
for forecasting:

f £
I....E.‘?. — (§§—{}£ )ﬁfP e‘BJP(UIQ:p- Ubgp)
b

Tb ip SE
where
Py, = Number of trips between zones i and j for trip purpose p in forecast
year
Se’y, = Socioeconomic variables for zones i and j for trip purposep in
forecast year
Uy, = Total utility of the transportation system for zones i to j for trip

purpose p in forecast year
Variables with superscript b refer to base year values.

In the incremental form, the constant term disappears and only the elasticities are important.
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Modal Split Model

The role of the Modal Split Model is to estimate relative modal shares, given the Total Demand
Model estimate of the total market. The relative modal shares are derived by comparing the
relative levels of service offered by each of the travel modes. The COMPASS® Modal Split
Model uses a nested logit structure, which has been adapted to model the intercity modal choices
available in the study area. As shown in Exhibit 5.5.3, three levels of binary choice were
calibrated.

Exhibit 5.5.3
Hierarchical Structure of the Modal Split Model

Total
Demand
Public Auto
Modes . Mode
Air Surface
Mode Modes
Rail Bus

Mode
Mode
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The main feature of the Hierarchical Modal Split Model structure is the increasing commonality
of travel characteristics as the structure is descended. The first level of the hierarchy separates
private auto travel (with its spontaneous frequency, low access/egress times, low costs, and
highly personalized characteristics) from the public modes. The second level of the structure
separates air (the fastest, most expensive, and perhaps most frequent and comfortable public
mode) from the rail and bus surface modes. The lowest level of the hierarchy separates rail, a
potentially faster, more reliable, and more comfortable mode, from the bus mode.

Form of the Modal Split Model

To assess modal split behavior, the logsum utility functmn which is derived from travel utility
theory, has been adopted. As the modal split hierarchy is ascended, the logsum utility values are
derived by combining the generalized costs of travel. Advantages of the logsum utility approach
are, one, the introduction of a new mode will increase the overall utility of travel and, two, a new
mode can readily be incorporated into the Modal Split Model, even if it was not included in the
base-year calibration.

As only two choices exist at each level of the modal split hierarchical structure, a Binary Logit
Model is used, as shown in Equation 5:

erf,ﬂ'

eu.;.-m,,/p + ev.—,—,,,,/p

Pijmp =

where
Pimp = Percentage of trips between zones i and j by modem for trip
purpose p
Ujmp, Uynp = Utility functions of modes m and n between zones 1 and j for trip
purpose p
p = nmnesting coefficient

In Equation 6, the utility of travel between zones i and j by mode m for trip purposep is a
function of the generalized cost of travel. Where mode m is a composite mode (e.g., the surface
modes in the third level of the Modal Split Model hierarchy, which consist of the rail and bus
modes), the utility of travel, as described below, is denved from the utility of the two or more
maodes it represents.
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Utility of Composite Modes

Where modes are combined, as in the upper levels of the modal split hierarchy, it is essential to
be able to measure the inclusive value of the composite mode, e.g., how the combined utility for
bus and rail compares with the utility for bus or rail alone. The combined utility is more than the
utility of either of the modes alone, but it is not simply equal to the sum of the utilities of the two
modes. A realistic approach to solving this problem, which is consistent with utility theory and
the logit model, is to use the logsum function. As the name logsum suggests, the utility of a
composite mode is defined as the natural logarithm of the sum of the utilities of the component
modes. In combining the utility of separate modes, the logsum function provides a reasonable
proportional increase in utility that is less than the combined utilities of the two modes but
reflects the value of having two or more modes available to the traveler. For exampie:

suppose
Utility of Rail or Uit = o+ BGCrp

Utility of Bus or Upys = YGChus
then

Inclusive Utility of Surface Modes, or Uurace = log(e"™ + e“)

It should be noted that improvements in either rail or bus will result in improvements to the
inclusive utility of the surface modes.

In a nested binary logit model, the calibrated coefficients associated with the inclusive values of
composite modes are called the nesting coefficients and take on special meaning. I{ one of these
coefficients is equal to 1, then that level of the hierarchical model collapses and two levels of the
hierarchy essentially become one. At this point, the Modal Split Model is a multinomial logit
model that is analyzing three or more modes, i.e., all the modes comprising the composite mode
as well as the other modes in that level of the hierarchy. If one of the coefficients is greater than
1, then the hierarchy has been incorrectly specified and counterintuitive forecasts will result.
Because of the assumptions behind the Modal Split Model, the coefficients must decrease as the
modal split hierarchy is ascended or counterintuitive results will occur. Thus, the coefficients
provide a check on whether the Modal Split Model hierarchy has been specified correctly.

Calibration of the Modal Split Model

‘Working from the bottom of the hierarchy up to the top, the first analysis is that of the rail mode
versus the bus mode. As shown in Exhibit 5.5.4, the model was effectively calibrated for the two
trip purposes and the two trip lengths, with reasonable parameters and R? and ¢ values. All the
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coefficients have the correct signs such that demand increases or decreases in the correct
direction as travel times or costs are increased or decreased, and all the coefficients appear to be
reasonable in terms of the size of their impact. Rail travelers are more sensitive than bus
travelers to time and cost. This is as expected, given the general attitude that travelers, and in
particular business travelers, have toward the bus mode. The higher coefficients on the short
distance models are partly due to the scale effect where the same time or cost improvements
would be more meaningful on shorter trips.

Exhibit 5.5.4
Rail versus Bus Modal Split Model Coefficients”

Long Distance Trips (more than 160 miles driving distance)

R?

Business 1Dg(TR;,;;/TBus) = 29 - 0.0033 GCRaii +  0.0029 GCBus 0.44
(5.2) (5.2) (6.2)

; Nonbusinesslog(Tei/Taes) = 2.9 ~ 00034 GCpat  + 0.0023 GCpy 0.40
4.6) (5.4) (5.7)

Short Distance Trips ( /60 miles driving distance)

o Business  1og(TraTauws) = 24 - 0.0050 GCry  + 0.0038 GCpys 0.50
' (3.6) (4.4) 3.5)

Nonbusinesslog(Ta/Tos) = 1.3 - 0.0049 GCpyy + 0.0034 GCgys 0.40

(2.0) (4.5) (3.1

W t_statistics are given in parentheses.

The constant term in each equation indicates the degree of bias towards one mode or the other.
Since the terms are positive in all the market segments, there is a bias towards rail travel that is
not explained by the variables (times, costs, frequencies, reliability) used to model the modes.
As expected, this bias is larger for business travelers who tend to have very negative perceptions
of intercity bus.
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For the second level of the hierarchy, the analysis is of the surface modes (rail and bus) versus
air. Accordingly, the utility of the surface modes is obtained by deriving the logsum of the
utilities of rail and bus. As shown in Exhibit 5.5.5, the model calibrations for both trip purposes
are all statistically significant, with good R? and r values and reasonable parameters. As
indicated by the air coefficients, short distance travelers are less sensitive to changes in the air
costs than long distance travelers. One explanation is some short distance air trips are special
trips responding to personal or business emergencies and are thus, cost insensitive. As indicated
by the constant terms, there is a large bias towards air travel for long distance trips. However,
for short trips, there is only a small bias towards air for business travelers and for nonbusiness

travel, the bias, which is large, is actually towards the surface modes.

Exhibit 5.5.5 _
Surface versus Air Modal Split Model Coefficients'

Long Distance Trips (more than 160 miles driving distance) \
: R
Business log(Tsurtace/ P=T air) = «6.7 4+ 1.09 Usyetsee  + 0.0104 GCpir 063
(14) (13) (12)
where Usurme: = log(exp(2.9 - 0.0033 GCrapt) + exp(-0.0029 GCpus))

Nonbusiness10g(Tsurtace/ Tasr) = -4.1 +1.04Usyrface + 0.0072 Chair 44
(13) (14) 27)

where Usgree = log(exp(2.9 - 0.0034 GCray) + exp(-0.0023 GCgus)]

Short Distance Trips { /60 miles driving distance)

Business  108(Tsurnce/Tar) = -0.7 + 1.19 Ugpepace + 0.0029 GCpy, 0.57
(0.8) (5.8) {(1.9)
where Usuface log(exp(2.4 - 0.005 GCray) + exp(-0.0038 GCgus))
Nonbusinesslog(TsudTar) = 1.6 + 1.29 Usurface +  0.0037 GCuir 0.58
4) (12) ©

where  Usupee = log{exp(1.32 - 0.0049 GCrai) + exp(-0.0034
GCBus))

@ (_statistics are given in parentheses.
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The analysis for the top level of the hierarchy is of auto versus the public modes. The public
modes are comprised of air and the surface modes (rail and bus). The utility of the public modes
is obtained by deriving the logsum of the utilities of the air, rail, and bus modes.

As shown in Exhibit 5.5.6, the model calibrations for both trip purposes are all statistically

.. . 2 ; 2
significant, with good R” and ¢ values and reasonable parameters in most cases. The R” value for
the nonbusiness, short distance model is a bit low and marginally acceptable. Part of the reason
for the poor fit is that Jocal transit trips are not included in the public trip database causing some
of the observations to deviate significantly from the model equation. The constant terms show
that there is a bias towards the auto mode with the bias increasing with shorter trip length.

Exhibit 5.5.6
Public versus Aute Modal Split Model Coefficients”

Long Distance Trips (more than 160 miles driving distance)

R2

BRSineSS iog(Tubf’rnumr} = "0.8 + G.?gvpubhc + 0.0950 GCA“!Q 0.69
(3) 21 (31)

where Upupic = log(exp(-6.7 + 1.09 Usyrface) + exp(-0.0104 GCayr))

NDanSiIIESS log(TPubfrAu1o) = '0.8 “+ 0-68 UPubhc + 0.0046 GCAu[g 0-63
(12) @4) (3%)

where Upyuiic = log(exp(-4.1 + 1.04 Usyrpace) + €xp(-0.0072 GCayr))

Short Distance Trips ( 160 miles driving distance)

Business  10g{Tputic/Tame) = =54 + 1.16 Upypsic  +0.200 GCauwo , 0.51
(16} &) &
where Upyiic = log(exp(-0.7 + 1.19 Usyrgace) + exp(-0.00380 GCair))
Nonbusinesslog(Tpuptie/Tawe) =-6.5 + 096 Upyye + 0.0211 GCphyp 0.40
(26) (10) (10)

where Upwpiic = log(exp(1.6 + 1.29 Usurinee) + €xp(-0.0037 GCaip))

@ t_statistics are given in parentheses.
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Incremental Form of the Modal Split Model

Using the same reasoning as described in Section 3.1.4, the modal split models are applied
incrementally to the base data rather than imposing the model estimated modal shares. Different
regions of the corridor may have certain biases toward one form of travel over another and these
differences cannot be captured with a single model for the entire Midwest Corridor. Using the
“pivot point” method, many of these differences can be retained. To apply the modal split
models incrementally, the following reformulation of the modal split models is used:

(P’;A)/(Pb«:):eﬁ(ccﬁ— Gl T riGe 5 6Cp)

P P

where

4 Percentage of trips using mode A in the forecast year
GC; = Generalized cost for mode A in the forecast year
By = Estimated coefficients

Variables with superscript b refer to base year values.

For modal split models that involve composite utilities instead of generalized costs, the
composite utilities would be used in the above formula in place of generalized costs. Once
again, the constant term is not used and the drivers for modal shifts are changes in generalized
cost from base conditions.

Another consequence of the “pivot point” method is that extreme changes from current trip-
making levels and current modal shares are rare. Thus, since very few short distance commuter
trips are currently being made on Amirak, the forecasted growth in these trips will be limited
despite the huge auto market.
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TRI-STATE II HIGH SPEED RAIL FEASIBILITY STUDY

Appendix 6.2.1
Infrastructure Detail: (Base Case) River Route
110 mph




Quandel Associates, LLC

Tri-State Phase || HSR Feasibility Study

19-Jan-89
A-1 River Route 110 MPH
item - Unit Unit Costs  Quantity Amount
1.0 Trackwork
1.1 HSR on Existing Roadbed per mile $873 33 $28,809
1.2 HSR on New Roadbed {Existing ROW) per mile $932 40 $37,280
1.2A HSR on New Roadbed (New ROW) per mile $1,376 12 $16,512
1.2B HSR on New Roadbed (Double Track) per mile $2,308
1.3 Timber & Surface w/ 33% Tie replacement  per mile $136 244 $33,184
1.4 Timber & Surface w/ 66% Tie Replacement per mile $224
1.5 Relay Track w/ 136# CWR per mile $329
1.6 Siding per mile $802 60  $48,120
1.7 Fencing per mile $49 331 $16,219
1.8 Electricfication per mile $991
1.9 Other Track Work Chicago o Milwaukee LS 5212,917 1 $212,817
1.10 Land Acquisition Madison per mile $5,000 3  §15,000
1.11 Land Acquisition Urban per mile $294
1.12 Land Acquisition Rural pe mile 598 8§  §7e4
Total Track Costs $408,825
2.0 Stations '
2.1 Full Service - New each $1,000 1 $1,000
2.2 Full Service - Renovated each _ $500 5 $2,500
2.3 Terminal - New each $2,000 2 $4,000
2.4 Terminal - Renovated each $1,000 1 $1,000
2.5 Maintenance (110 MPH technology) each $10,000 1 $10,000
2.5A Maintenance {150 MPH technology) each $86,000
2.5B Maintenance {185 MPH technology) each $162,000
2.6 Stations Chicago to Milwaukee LS $20,428 1 $20,428
Total Station Cost $38,928
4.0 Turnouts
4.1 New #33 - 136# High Speed each $555 20 $11,100
Total Tumaout Cost $11,100




Page 2

A-1 River Route 110 MPH

itemn

5.0 Bridges - Under

5.1 Four Lane Urban Expressway

5.2 Four Lane Rural Expressway

5.3 Two Lane Highway

5.4 Rail

5.5 Minor river

5.6 Major River

5.7 Mississippi River

5.8 Interstate 90 Dakota Rvier Valley Structure
5.9 Elevated Structure Milwaukee

5.10 Elevated Structure St Paul

5.11 Elevated Structure Chicago to Milwaukee
5.12 Bridges Chicago {o Milwaukee

Total Bridges - Under Cosis

6.0 Bridges - Over

6.1 Four Lane Urban Expressway
6.2 Four Lane Rural Expressway
6.3 Two Lane Highway

6.4 Rail

6.5 Viaducts - Major river

6.6 Tunnet {East and West Bound)
Total Bridges Over

7.0 Crossings

7.1 Private Closure

7.2 Rural w/ Quadrant Gates

7.3 Urban w/ Quadrant Gates

7.4 Full Width Barrier

7.5 Crossings Chicago to Milwaukee
Totat Crossings Cost

8.0 Signals

8.1 High Speed Turnout

8.2 System Installation for HSR (110MPH)
8.2A System Instailation for HSR (150MPH)
8.2B System Instailation for HSR (185MPH)
8.3 Signal Costs Chicago to Milwaukee
Total Signals Cost

9.0 Curves

9.1 Elevate & Surface Curves
9.2 Curvature Reduction

9.3 Flastic Fasteners

Total Curve Upgrade Cost

Total Upgrade Cost

tnit

each
each
each
each
each
each
LS

LS

per mile
per mile
per mile
i.s8

each
each
each

~ each

each
per LF

each
each
each
each
LS

each
per mile
per mile
per mile
LS

per mile
per mile
per mile

Unit Costs  Quantity Amount

$4,848
54,036
$3,062
$3,062
$812
58,118
$234,000
$74,000
$39,000
$39,000
$39,000
$97,152

10,516
2,630
1,871
6,572

10

60

274
341
550
71,510

1,088
150
350
980

46,877

42
284
59

0

151
246

10
348

$0
$9,186

34,872
$8,118

$97,152

$10,516

$9,060
$67,404
§0

$71,510

$10,980

$52,200

$46,877

378

2,556

531

Cuiandel Associates, LLC

$119,328

$10,516

§147,974

$110,057

3,485

$850,193






Cuandel Asscciales, LG

Tri-State Phase |1 HSR Feasibility Study i : | i ] ! i t
12-Jan-09 | ] { !
] Segment 1 Segment 2 Segment 3 Segmoeni 4 Segmenl 5 Segment B Seg.ment 7

A-1 River Roule 110 MPH ] Chicago 1o Miwaukee | Hiw to Watenown | Water to Huy 81 Adrpoet Track *adisen io Porlags | Porlage lo Miss br | Hiss br to St paut Tolal

liem Unit (Unit Cosls  [Quantity  Amouni Quanlily tAmount Quanlity |Amount _ [Quantity  [Amount Quantily JAmount_ iDuantity  |Amount  [Quantity  Amount Cuantity  |Amount Quantity | Amount

1.0 Trackwork ]

1.1 HSR on Exisling Readhed per mio $B73 331 §28.609 oL - 33 24BOY - . - - - - 3315 28,808

1.2 HSR on New Roadbed (Existing ROW) ner mile $832 40! 837,280 - . - - 221 20564 18 16,776 418 37.280

1,2A HSR on New Roadbed [New ROW) per mie $1.376 12 $16,512 - - - 3 4,128 b} 12,384 - - 1238 18512

1.2B HBR on New Roadbed (Double Tragk) per milg $2,308 - - - . - - . =15 -

1,3 Timber & Surface w/ 33% Tic replacement  |per mite 5136 2441 833 184 - 41 5576 - - - - 1051 14,780 g8 13,328 244 18 33,184

1.4 Timber & Surface w/ 66% Tie Replacement  |per milg $224 - - - - . - - -18 -

1.5 Retay Track wi 1368 CWR per mile £329 - . - - - - - -1$ -

1.6 Siding per mile sap2 60 $48,120 - 12 9,624 10 8.020 2 1,604 12 9,624 i2 9624 i2 9,624 BO1S 48,120

1.7 Fencing per mile %48 331 $16,218 ) - 41 2,008 33 1,617 3 147 31 1,518 165 5,145 118 § 5,782 33118 16,218

1.8 Electiclication per mie $ea1 : - - - -i - - . 3 -

1.5 Other Track Work Chicaqs to Miwaukes .5 | &2i2017 11 £212.047 1 212,957 - - - - - - 115 212917

1.10 Lang Agquisition Madison permile | 58,080 3 515,000 - - - 3 15,000 ] - - - 318 15000

1,11 Land Acnuisition Urkan per mie $384 - - - - - - - - - -18 -

1.12 Land Acquisition Ruzal pe mie  § 508 8 5784 - - - - g 784 - - Bl§ 784

H K .

s N
i .

Total Track Costs $408.825 212817 17,208 38,446 | 20878 44,8135 26049 45510 5 408,825

Segment 1 Seament 2 Segment 3 Segment 4 Segment § Segment § Segment 7
Chicago o Milwaukes | Rilw to Wataertown Waler to Hwy 51 Airport Track Madisen to Portage | Portage to Miss br Miss br ko St paul Total

2.0 Stations - |Guantity iAmount Quantity |Ameunt  Cuantly _jAmount  |[Quanfity (Ameunt  [Quantly Amount Quaniity  thmount  {Guantity  Amount GQuantity | Amouat

2.1 Full Service - New each $1,000 i 51,000 [ ] ] 1 1,000 118 1,000

2.2 Full Service - Renovated each - 8500 5 52,500 1f 500 2 1,000 2 3.000 515 2,500

2.3 Terminal - New each £2.000 2 54 000 1 2.000 1 2.000 2:% 4,000

2.4 Termisal - Renovaled each $1,000 i $1,000 1 1,000 118 1,000

2.5 Maintenance {110 MPH iechaology) leach $15.000 il $10,000 K 10,200 11§ 38.000

2.5A haintenance [150 MPH lechnology) each £100.000 ] : «15 -

2.58 Masienance (183 MPH fechnology) cach $162,000 ] -

2.8 Stations Chicago o Milwaukee L5 i $20.428 1 520,428 1 20,428 118 20428

Total Staten Cost i 538,628 20,428 1,508 2.000 2,080 13.000 s 38,828
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Cuandel Associates, LLOC

Paga 3 i | | | ! | i
A-t River Route 110 MPH Segrment 1 Segment 2 Segment 3 Segment 4 Segmemt § Seqgment 8 Seq.menl 7
ftem Unit Unit Costs  ‘Ouantily  TAmouni Chicaqo lo Milwaukes | Mitw 1o Watertows | Waler to Hwy 51 Aldrport Track Madison 10 Portage | Portage fo Miss br | Miss brip Stpaul Totat
1.0 Crossings ] © [Quantity  tAmount Quantity _tAmount _|Quaniity _iAmaount Quaniity Amount  |Ouantly  1Amount Quantity Amount _ Quanlity  |Amount Clugntity i Amounrt
7.1 Prvalp Closure each 60 151 $8,060 12 720 32 1,920 10 600 46 2,760 51 3.0680 5118 9.080
7.2 Rural wi Quadrant Gates. cach 274 246 567414 45 12,338 21 5,754 2% 7,924 761 20824 78 21,372 24615 67404
7.3 Urban wi Quadrani Gates each 3 g 30 i - 18 -
7.4 Full Width Barrier each 550 -8 -
7.5 Crossings Chicago fe Milwaukee LS 71,510 1 $71.510 1 11.510 118 11510
Tolal Crossings Cosl $147.974 71,5610 13,050 7.674 - 7.724 23.584 | 24432 5 147.974
i

Segmend 1 Segmenl 2 Segment 3 Segment 4 Segment § Segment & Seg.ment 7

Chicago lo Milwaukes | Wity to Waleriown Waler to Hwy 89 Airport Track Madison to Portage | Porlage 1o Miss by I4i55 br tp 51 paul Fotat
8.0 Signais Cuantly  tAmount Quantity |Amount_|Quantily iAmount  (Quanhly Amount | |Guantity Amount {Quaniity 'Amount  [Quantity  IAmount Guantity | Amount
8.1 High Speed Turnoul each 1,098 160 510,980 2 2,166 1 1,098 1 1.008 20 2198 2 2,196 2 2,198 615 10980
B.2 System Instaliation for HSR (110MPH] pet mile 150 4B $52.200 46 £,800 32 4,800 6 900 31 4,658 11t 16,650 122 18,300 24818 52200
§.2A Syslem Inslailation for HSR (150MPH] per mie 350 -i% -
5.2B System instatialion for HSR (185MPH) per mie } 980 3% .
5.3 Signai Costs Chicago lo Milwaukes LS A8 BT 1 546,877 1 46,877 11§ 46677
Total Signals Cost £110,057 46,877 9,086 5,898 1,848 6,846 18 B46 | 20,498 % 110,057

|

Segment 1 Segment 2 : Segment 3 Segment 4 Segment § Seament & Segment 7
| ] Chicago lo Mitwaukesn | Kily 1o Wateniown Water to Hwy 51 Alrport Tragk hadison 1o Portage | Porage ip igs br Miss br o St paut Tolal
3.0 Curves Guandity |Amount Quantity Amount  1Quantity  1Amoust Quantily Amount_ {Quantily Hamount Cuanlily fAmount  IQuantity tAmour Quantity | Amount
9,1 Elavaie & Surface Curves per mile 42 9 378 2 84 71 204 418 378
0,2 Curvalure Reduclion pes mile 1. 284 g 2,586 2 568 7 1,888 g8 2,556
9.3 Elastic Fasleners por mile 59 a 531 2 118 7 413 918 534
Total Curve Upgrade Cosl 3 465 770 2,695 3 3,465
Tolal Upgrade Cost i $850.193 i 5445884 £43.845 SvE.634 £35,173 $61.605 | $78.384 51025,658 5850184
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Quandel Associates, LLC

A-1 River Route 110 MPH Technology Grade Crossings

Segment #2 Milwaukee to Watertown

Subdivision Milepost {Cost ($000) {Recommended Action
Wateriown sub 93.80 8274 Rural w.Quadrant Gates
Watertown sub 95,10 $274,Rural w.Quadrant Gates
Wateriown sub 85,30 §274iRural w.Quadrant Gates
Watertown sub 97.40 $274:Rural w.Quadrant Gates
Wateriown sub 88.40| $274:Rural w.Quadrant Gates
Watertown sub 80.40 $274|Rural w.Quadrant Gates
Watertown sub 100.50 $274 Rural w.Quadrant Gates
Watertown sub 101.50 $274|Rural w.Quadrant Gates
Watertown sub 102.20 $274|Rural w.Quadrant Gates
Watettown sub 102.40 $274 Rural w.Quadrant Gates
Watertown sub 102.50 $60|Closure

Watertown sub 104.30 $274Rural w.Quadrant Gates
Waterlown sub 108.20 $274|Rurat w.Quadrant Gates
Watertown sub 105.75 $274|Rural w.Quadrant Gates
Watertown sub 106.20 $274 Rurat w.Quadrant Gates
Watertown sub 106.80 $274|Rural w.Quadrant Gales
Waterlown sub 108.20 $274|Rural w.Quadrant Gates
Watertown sub 108.80 $274|Rural w.Quadrant Gates
Watertown sub 110.01 $274|Rural w.Quadrant Gates
Watertown sub 111.30 $274{Rural w.Quadrant Gates
Watertown sub 113,10 $601Closure

Watertown sub 114.50 $274Rural w.Quadrant Gates
Watertown sub 114.80 $2741Rural w.Quadrant Gates
Watertown sub 115.50 $274|Rural w.Quadrant Gates
Watertown sub 115.80 $274 Rural w.Quadrant Gates
Waterfown sub 117.40 $274|Rural w.Quadrant Gates
Watertown sub 117.70 $274|Rural w.Quadrant Gates
Watertown sub 117.80 $274 Rural w.Quadrant Gates
Watertown sub- 117.80 $274|Rural w.Quadrant Gates
Watertown sub 118.05 $274|Rural w.Quadrant Gates
Watertown sub 118.20 $274iRural w.Quadrant Gates
Watertown sub 118.30 $2741Rural w Quadrant Gates
Watertown sub 118.70 $274iRural w.Quadrant Gates
Watertown sub 119.50 §2741Rural w.Quadrant Gates
Watertown sub 122.50 $274iRural w.Queadrant Gates
Watertown sub 123.20 5274iRural w.Quadrant Gates
Watertown sub 123.70 $601iClosure

Watertown sub 123.77 $274{Rural w.Quadrant Gates
Watertown sub 124 60 $60{Closure

Watertown sub 125.00 3274 |Rural w.Quadrant Gates
Watertown sub 125.45 %60|Closure

Watertown sub 125.50 $60|Closure

Watertown sub 125.85 $60|Closure

Watertown sub 126.30 $60|Closure

Watertown sub 126.40 $274|Rural w.Quadrant Gates
Watertown sub 127.30 $60/|Closure

Watertown sub 127.60 $60|Closure

Watertown sub 128.20 $2741{Rural w.Quadrant Gates




Quandel Associates, LLC

Page 2

Subdivision Milepost  1Cost (8000} |Recommended Aclion

Wateriown sub 128.80 $60iClosure

Wateriown sub 129.10 $60iClosure

Watertown sub 129,40 $274iRural w.Quadrant Gates

Watertown sub 129.50 $274iRural w.Quadrant Gates

Watertown stb 120.95 $274|Rural w.Quadrant Gates

Watertown sub 130.10 $274|Rural w.Quadrant Gates

Watertown sub 130.40C $274|Rural w.Quadrant Gates

Watertown sub 130.60 $274|Rural w.Quadrant Gates

Waterlown sub 130.99 $274|Rural w.Quadrant Gates

Summary Segment #2 Linit Cost  {Quanlity Amaunt
Private Closure | $60 ‘ 12 §720
Rural w/Quadrant Gates $274 45; 512,330
Total Grade Crossings $13,060




Quandel Associates, LLC

Page 3

Segment #3 Walertown 1o Hwy §1

Subdivision Milepost [Cost (8000) {Recommended Action
Waterloo Spur 132.10 $274 Rural wiQuadrant Gates
Waterloo Spur 133.45 $274jRural wiQuadrant Gates
Waterloo Spur 133.50 360|Closure

Watertoo Spur 133.60 $60|Closure

Walerioo Spur 133.85 $60Closure

Waterioo Spur 134.45 $274 Rural w/iQuadrant Gales
Waterlco Spur 134.85 $60|Closure

Waterloo Spur 134.80 $60|Closure

Waterloo Spur 135.45 %274 Rural w/Quadrant Gates
Waterloo Spur 135.85 $60|Closure

Waterloo Spur 136.20 $60|Closure

Waterloo Spur 136.71 $80[Closure

Waterloo Spur 136.90 $2741Rural wiCQuadrant Gates
Waterloo Spur 137.30 560!Closure

Waterloo Spur 137.70 $274!Rural w/Quadrant Gates
Waterloo Spur 138.30 $274{Rural wiQuadrant Gales
Waterloo Spur 138.40] 560|Closure

Waterloo Spur 138.00 $274|Rural w/Quadrant Gates
Watarloo Spur 138,45 $60|Closure

Waterloo Spur 138.65 $60|Closure

Waterloo Spur 139.90 $60|Closure

Watetloo Spur 140.80 $60|Closure

Waterloco Spur 141.70 $60iClosure

Waterlco Spur 143,70 $274{Rural wiQuadrant Gates
Waterloo Spur 144.00 $60Closure

Waterloo Spur 144.30 $274Rural w/Quadrant Gates
Waterlco Spur 144.35 %274 Rural w/Quadrant Gates
Waterlco Spur 144,50 $274|Rural w/Quadrant Gates
Waterloo Spur 144.60 $274|Rural w/Guadrant Gates
Waterloo Spur 144.70 $274|Rural w/Quadrant Gates
Waterloo Spur 145,30 $680|Closure

Waterlco Spur 145,61 $60{Closure

Waterloo Spur 145.90 $60{Closure

Waterloo Spur 146.30 $60|Closure

Waterloco Spur 147.00 360{Closure

Waterloo Spur 148.00 5274 [Rural w/Quadrant Gates
Waterloo Spur 148.40 $60:Closure

Waterloo Spur 149.60 $60:Closure

Waterloo Spur 150.45 360 :Closure

Waterico Spur 150.85 $60:Closure

Waterloo Spur 15240 $60: Closure

Waterloo Spur 152.90 £60 Closure

Waterloo Spur 154.40 $60;:Closure

Waterloo Spur 154.80 $60:Closure

Waterloo Spur 156.60 $274 Rural w/Quadrant Gates
Waterloo Spur 155,75 $274 Rural w/Quadrant Gates
Waterloo Spur 156.80 5274 Rural w/Quadrant Gates
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Subdivision Milepost  |Cost ($000) |Recommended Aclion

Waterloo Spur 157.60 $60|Closure

Waterloo Spur 157.80 %60|Closure

Waterloo Spur 168,30 $60|Closure

Waterloo Spur 158.40 $274Rural w/Quadrant Gates

Waterloo Spur 158,70 $274|Rural wiQuadrant Gales

Waterloo Spur 161.80 $274|Rural w/Quadrant Gales

Summary Segment #3 Unit Cost  |Quantity Amount
Private Closure | $60 320 $1,920
Rural w/Quadrant Gates $274 21 85,754
Total Grade Crossings 57,674
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Segment #5 Madison to Portage

Subdivision Milepost  |Cost {3000) |Recommendead Action
Madison-Portag 30.85 $274|Rural wiQuadrant Gates
‘Madison-Portag 30.40 $274|Rural w/Quadrant Gates
Madison-Portag 28.70 $274|Rural w/Quadrant Gates
Madison-Portag 27.80 $60|Closure

Madison-Portag 27.15 $274{Rural w/Quadrant Gales
Madison-Poriag 28.50 360|Closure

Madison-Poriag 26.30 560;Closure

Madison-Poriag 25.70 $274Rural w/Quadrant Gates
Madison-Poriag 25.55 360|Closure

Madison-Poriag 25.40 $60{Closure
Madison-Portag 25.30 860|Closure

Madison-Portag 25,20 $60{Closure

Madison-Porlag 24.80 $60{Closure
Madison-Portag 24.30 $274|Rural w/Quadrant Gates
Madison-Portag 24.20 $274iRural w/Cuadrant Gates
Madison-Foriag 23.75 §274iRural w/Quadrant Gates
Madison-Fortag 23.10 $60i1Closure

Madison-Portag 22.70 $274|Rural wiQuadrant Gates
Madison-Portag 22.40 360|Closure
Madison-Portag 22.30 3274 |Rural wiQuadrant Gates
Madison-Portag 21.70! $2741Rural w/Quadrant Gates
Madison-Portag 20.15 $274|Rural wiQuadrant Gates
Madiscon-Portag 18.40 $274[Rural w/Quadrant Gates
Madison-Portag 17.40 $2741Rural w/Quadrant Gates
Madiscn-Portag 16.30 $274|Rural w/Quadrant Gates
Madison-Poriag 14.20 $274|Rural w/Quadrant Gales
Madison-Portag 10.40 $274|Rural w/Quadrant Gales
Madiscn-Partag 9.40 $2741Rural wiQuadrant Gates
Madiscn-Portag 8.30 $274|Rural w/Quadrant Cales
Madison-Portag 7.70 $274|Rural w/Quadrant Gates
Madison-Portag 7.20 $274|Rural w/Quadrant Gates
Madison-Portag 6.50 $274|Rural wiQuadrant Gates
Madison-Poriag 3.45 $274|Rural w/Quadrant Gates
Madison-Fortag 2.20 $274|Rural wiQuadrant Gates
Madison-Portag 0.45 $2741Rural w/Quadrant Gates
Madison-Portag 0.20 $274Rural w/Quadrant Gates
Summary Segment #5 Unit Cost Quantity Amount
Private Closure | $60 10 $600
Rural wiQuadrant Gates $274 26 $7.124
Total Grade Crossings $7,724
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Subdivision Milepost iCost ($000) (Recommended Action
Tomah, CPSoc 180.20 3274 Rural wiQuadrant Gates
Tomah, CPSo0 180.80 $60{Closure

Tomah, CPSoo 181.20 - $274!|Rural w/Quadrant Gates
Tomah, CPSoon 182.70 $60i1Closure

Tomah, CPSoo 183.80 5274 |Rural w/Quadrant Gates
Tomah, CPSoo 184.50 $60{Closure

Tomah, CPSoo 18520 227 4{Rural wiQuadrant Gates
Tomah, CPSoo 186.60 $274|Rural w/Quadrant Gates
Tomah, CPSoo 187.00 $60|Closure

Tomah, CPSoo 180.40 $274 | Rural w/Quadrant Gales
Tomah, CPSoo 181.20 $2741Rural w/Quadrant Gates |
Toma#h, CPSoo 191.90 $60 Closure

Tomah, CPSoo 143,80 $60{Closure

Tomah, CPSoo 184,20 $274|Rural w/Quadrant Gates
Tomah, CPBoo 197.75 $274!Rural w/Quadrant Gales
Tomah, CPSec | 200.10 3274 |Rural w/Quadrant Gates
Tomah, CPSo0 200.50 $60|Closure

Tomah, CPSoo0 201.80 $274!Rural w/Quadrant Gates
Tomah, CPSoo 203.10 5274 Rural wiQuadrant Gates
Tomah, CPSaoo 203.65 $274{Rural wiQuadrant Gates
Tomah, CPSoo 203.75 $2741Rural wiQuadrant Gates
Tomah, CPSoo 204.30 32741Rural w/Quadrant Gales
Tomah, CPSoo 204.75 $60!Closure

Tomah, CPSo00 205.10 $80{Closure

Tomah, CPSoo 205.50 3274 |Rural wiQuadrant Gates
Tomah, CPSoo 205.80 $60|Closure

Tomah, CPSoc 207.40 $274 Rural w/Quadrant Gates
Tomah, CPSoo 208,50 3274 Rural wiQuadrant Gales
Tomah, CPSoo 209.20 $274:Rural w/Quadrant Gates
Tomah, CPSoo 210.20 $274 :Rural w/Quadrant Gates
Tomah, CPSoo 210.80 5274 Rural w/Quadrant Gates
Tomah, CPSo0 212.75 360 Closure

Tomah, CPSoo 212.80 $274 Rural wiQuadrant Gates
Tomah, CPSoo 214.10 $274iRural wiQuadrant Gates
Tomah, CPSoo 214,20 $2741Rural w/Quadrant Gates
Tomah, CPSoo 214.30 %274 Rural w/Quadrant Gales
Tomah, CPSoo 214 .40 $274iRural w/Quadrant Gates
Tormah, CPSoo 214.50 $274!Rural wiQuadrant Gates
Tomah, CPSo0 214.60 $£274iRural w/Quadrant Cates
Tomah, CPSoo 214.70 $274{Rural w/Quadrant Gates
Tomah, CPSoo 215.20 $274{Rural wiQuadrant Gates
Tomah, CPSo0 215,70 $274|Rural w/Quadrani Gates
Tomah, CPSoo 216.10 560|Closure

'Tomah, CPSco 216.40 $274|Rural w/Quadrant Gales
[ Tomah, CPSoo 218.50 $274|Rural w/Quadrant Gates
Tomah, CPSoo 218.80 $274|Rural wiQuadrant Gates
Tomah, CPSoo 219.95 $60!Closure

Tomah, CPSoo 220.40 $60|Closure

Tomah, CPSoo 220,75 $60|Closure
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Subdivision Mitepcst  |Cost ($000) :Recommended Action
Tomah, CPSoo 221.20 $274iRural w/Quadrant Gates
Tomah, CPSoo 221.90 $274 Rural w/Quadrant Gates
- Tomah, CPSoo 222.20 %$60:Closure

‘Tomah, CPSoo 22240 $274 Rural w/Quadrant Gates
"Tomah, CPSoo 223.40 $60:iClosure

Tomah, CPSoo 223.95 $274iRural w/Quadrant Gates |
Tomah, CPSoo 224 01 $60:iClosure

Tomah, CPSoco 224.50 $80iClosure

Tomah, CPSoo 22510 $274iRural wiQuadrani Gates
Tomah, CPSoo 226.10 $60!Closure

Tomah, CP8o0 227.20 $274|Rural w/Quadrant Gales
Tomah, CPSoo 227 .85 $274|Rural wiQuadrant Gates
Tomah, CPS00 22805 $274|Rurat wiQuadrant Gates
Tomah, CPSoo 229.50 $60|Closure

Tomah, CPSco 230.20 $274|Rural wiQuadrant Gates
Tomah, CPSoco 231.20 $274|Rural w/Quadrant Gates
Tomah, CPSoo 231.80 $274|Rural w/Quadrant Gates
Tomah, CPSoo 233.60 $274|Rural w/Quadrant Gates
Tomah, CPSoo 237.50 $60|Closure

Tomah, CPSo0 239.20 $274|Rural w/Quadrant Gates
Tomah, CFSoo0 239,90 $274|Rural wiQuadrant Gales
Tomah, CPSoo 240.10 $274|Rural wiQuadrant Gales
Tomah, CPSo0 240,90 $274|Rural w/Quadrant Gates
Tomah, CPSoo 241.20 $60|Closure

Tomah, CPSoo 242.60 $60|Closure

Tomah, CPSoo 242,80 %60 Closure

Tomah, CPSoo 243.50 3274 |Rural wiQuadrant Gates
Tomah, CPSoo 247.20 $80|Closure

Tomah, CPSoo 249,90 $274|Rural w/Quadrant Gates
Tomah, CPSo0 251.80 $60|Closure

Tomah, CFPSoo 252.40 $274|Rural w/Quadrant Gales
Tomah, CFSoo 254.05 5274 |Rural w/Quadrant Gates
Tomah, CPSo0 254,60 $60|Closure

Tomah, CPSco 255,80 $274|Rural w/Quadrant Gates
Tomah, CPSoo 256.40 $274|Rurai w/iQuadrant Gates
Tomah, CPSoo 256.60 $274|Rural w/Quadrant Gaies
Tomah, CPSoo 256.80 $274|Rurat w/Quadrant Gates
Tomah, CPSo0 257.50 $274|Rurat w/Quadrant Gates
Tomah, CPSoo 288.20 560|Closure

Tomah, CPSoco 258.80 $60|Closure

Tomah, CPSoo 259.50 $274 | Rural w/Quadrant Gates
Tomah, CPSoo 260.40 $60|Closure

Tomah, CPSco 260.80 $274|Rural w/Quadrant Gates
Tomah, CPSoo 261.50 $60|Closure

Tomah, CPSoo 261.75 $60|Closure

Tomah, CPSoo 262.50 $60|Closure

Tomah, CFP3o0 263.20 $2741Rural w/Quadrant Gates
Tomah, CPSoo 265.70 $274iRural w/Quadrant Gates |
Tomah, CPSoo 266.30 $2741Rural w/Quadrant Gates
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Subdivision Milepost  Cost (5000} IRecommended Action
Tomah, CPSoo 266.70 $274|Rural wiQuadrant Gates
Tomah, CPSoo 266.80 8274 Rural wiQuadrant Gates
Tomah, CPSoo 267.01 $274:Rural w/Quadrant Gates
Tomah, CPSo0 267.10 $2741Rural wiQuadrant Gales
i |Tomah, CPSoo 267.50 $274]Rural wiQuadrant Gates
 {Tomah, CPSoo 268.10 $60|Closure
Tomah, CPSoo 268.50 $G0|Closure
Tomah, CPSoo 268.70 360|Closure
Tomah, CFSo0 268.904 $60|Closure
Tomah, CPSoo 269.204 $274{Rural w/Quadrant Gates
Tomah, CPSoo 269.50} $274Rural wiQuadrant Gates
Tomah, CPSoo 270.90 $60iClosure
Tomah, CPSoo 271.30 £274|Rural w/Quadrant Gates
Tomah, CPSo0 271.40 $60|Closure
Tomath, CPSoo 271.60 $274|Rural w/Quadrant Gates
Tomahn, CPSoo 274,40 $60:Closure
Tomah, CPSoo 274.80 $60{Closure
Tomah, CPSoo 275.90 $60|Closure
Tomah, CPSoo 279.70 $601Closure
Tomah, CPSo0 273.80 $274|Rural w/Quadrant Gates
Tomah, CPSoo 280.80 $274|Rural w/Quadrant Gates
Tomah, CPSoo 281.10 $274 | Rural w/Quadrant Gales
Tomah, CPSoo 282.40 $60!Closure
Tomah, CPSoo 284.80 $60:Closure
‘ Summary Segment #8 Unit Cost  :Quantity Amount
Private Closure | $60 46|  $2,760
Rural w/Quadrant Gates 274 765 $20,824
Total Grade Crossings $523,584
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Subdivision Milepost  [Cost ($000) IRecommended Action

River, CPSoo 288.16 $274tRural wQuadrant Gales

River, CPSoo 288.20 $60{Closure

River, CPS00 288.31 £274{Rural w/Quadrant Gates

Rivaer, CPSo0 288.40 $274Rural wiQuadrant Gates

River, CPSaoo 288.85 $274iRural w/Quadrant Gales

River, CPSoo 288.80 $2741Rural wiQuadrant Gales
" |River, CPSoo 288.90 $274!Rural w/Quadrant Gates

River, CPSoo 289.10 $2741Rural w/Quadrant Gales

River, CFSoo 289,98 $274 Rural w/Quadrant Gates

River, CPSoo 293.10 $60iClosure

River, CPSo0 293.90 $60|Closure

River, CP300 294.70 %60|Closure

River, CRSoo 295.20 $60|Closure

River, CPSoo 295.60 $60|Closure

River, CPSoo 295,70 360|Closure

River, CPSoo 205.80 $60|Closure

River, CPSco 296.05 $274|Rural w/Quadrant Gates |

River, CPSco 296.57 $60|Closure

River, CPSco 297.40 $60|Closure

River, CPSoo 297 .50 $60:iClosure

River, CPSoo 267.90 $60|Closure

River, CPSo0 301.05 $60{Closure

River, CPSoo 302.90 $60|Closure

River, CPSoo 303.10 360 |Closure

River, CPSo0 303.80 $274|Rural w/Quadrant Gales

River, CPSo0 303.90 $2741Rural w/Quadrant Gales

River, CPSoo 306.80 $274|Rural w/Quadrant Gales

River, CPSoo 307.20 $274 Rural w/Quadrant Gates

River, CPSo0 307.50 $274|Rural wiQuadrant Gales

River, CPSo0 308.00 $274!Rural w/Quadrant Gales

River, CPSo0 308.40 $274iRural wiQuadrant Gales

River, CPSoo 308.48 $2741 Rural w/Quadrant Gates

River, CPSo0 308.75 %274 Rural w/Quadrant Gales

River, CPSoo 308.80 $274|Rural w/Quadrant Gates

River, CPSoo 309.05 $274|Rural w/Quadrant Gates

River, CPSoo 309.20 $274|Rural wiQuadrant Gates

River, CPSo0 309.50 $274|Rural wiQuadrant Gates

River, CPSoo 309.55 $274|Rural w/Quadrant Gates

River, CPSoo 309.65 $274|Rural w/Quadrant Gates

River, CPSoo 309.70 $274|Rural wiQuadrant Gates

River, CPSoo 310.11 S274!Rural w/Quadrant Gates

River, CPSoo 310,75 $2741Rural wiQuadrant Gates

River, CPSoo 311.50 $274 Rural w/Quadrant Gates

River, CPSo0 312.10 $274iRural w/Quadrant Gates

River, CPSece 312.70 $2741Rural w/Quadrant Gates

River, CP500 313.30 $274 1 Rural w/Quadrant Gates

River, CPSoo0 314,40 $2741Rural wiQuadrant Gales

River, CPSao 314.55 §80(Closure

River, CPSoo 314.80 $274|Rural w/Quadrant Gates

-
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Subdivision Milepost  {Cost {3000) |Recommended Action
River, CPSoo 314,80 $274|Rural wiQuadrant Gates
River, CPSoo 319.85 $60|Closure

River, CPSoo 320.30 $274 Rural w/Quadrant Gates
River, CPSoo 325,40 560|Closure

River, CPSoo 327.85 $60|Closure

River, CPSoo 329.00 $60|Closure

River, CPSo0 329.20 $274|Rural wiQuadrant Gates
River, CPSoo 331.30 $60|Closure

River, CPSoo 332.80 §274|Rural w/Quadrant Gales
River, CPSc0o 333.65 $60|Closure

‘River, CPSoco 334.20 $60(Closure

River, CPSoo 334.80 $274 Rural w/Quadrant Gates |
River, CPSoo 335.22 8274!Rural w/Quadran: Gates
River, CPSoo 336.40 $2741Rural w/Quadrant Gates
River, CPSoo 339.60 $60iClosure

'River, CPBoo 340.60 $274:Rural w/Quadrant Gates
River, CPSoo 341.10 $274{Rural w/Quadrani Gates
[River, CPSco 342.01 $274|Rural w/Quadrant Gates
River, CPSoo 342.30 $60|Closure

River, CPSoco 343.20 $274|Rural w/Quadrani Gates
River, CPSco 345.20 $60|Closure

River, CPSoo 351.80 $274|Rural w/iQuadrani Gates
River, CPSoo 353.40 $274 Rural wiQuadrant Gates
River, CPSoo 353.80 $274:Rural w/Quadrant Gales
River, CPSoo 354,50 $274|Rural wiQuadrant Gates
River, CPS00 354.70 $60|Closure

River, CPSo0 355.02 %274 Rural wiQuadrant Gales
River, CPSo0 355.65 $274|Rural w/Quadrant Gales
River, CPSc0 357.10 5274 | Rural wiQuadrant Gales
River, CPSoo 357.50 $60|Closure

River, CPSoo 357.80 $274|Rural w/Quadrant Gates
River, CFSo0 359.01 $274|Rural w/Quadrant Gates
River, CFSoo 359,50 $601{Closure

River, CPSo0 359.80 $274|Rural w/Quadrant Gales
River, CPSoo 360.01 $2741Rural wiQuadrant Gates
River, CPSoc 360.30 $274iRural w/Quadrant Gates
River, CPSoo 360.50 %60 Clasure

River, CPSoo 360.85 $2741Rural wiQuadrant Gates
River, CPSo0 363.80 $274|Rural w/Quadrant Gates
River, CPSo0 365.20 5274 |Rural wiQuadrant Gates
River, CPSoo 365.75 $60|Closure

River, CPSo0 365.80] $274|Rural wiQuadrant Gates
River, CPSoo 366.28 $60!Closure

River, CPSo0 366.62 $60|Closure

River, CPSoo 366.83 360{Closure

River, CPSoo 367.201 $274|Rural w/Quadrant Gates
River, CPSoo 370.63 $60{Closure

River, CPSoo 370.68 3274 Rural w/Quadrant Gales
River, CPSoo 371.20 %274 Rural w/Quadrant Gales
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Subdivision Milepost  [Cost (3000) |Recommended Action

River, CPSo0 377.45 $274|Rural wiQuadrant Gales

River, CPSoo 378.12 $274|Rural w/Quadrant Gates

River, CPSoo 378.59 $274|Rural w/Quadrant Gates

River, CPS5o0 375.99 $274|Rural wiQuadrant Gates

River, CPSo00 380.23 $274|Rural wiQuadrant Gates

River, CPSoo 380,90 $60|Closure

River, CPSoo 381.50 $60i{Closure

River, CPSoo 382.80 $274 Rural wiQuadrant Gates

River, CPSo0 383.05 $60{Closure

River, CPSoc 384.10 $60|Closure

River, CPSoo 385.85 $274|Rural wiGQuadrant Gates

River, CPSoo 386.55 $60|Closure

River, CPSoo 387.10 $80|Closure

River, CFSoo 387.74 $80|Closure

River, CPSoo 388.70 $80!Closure

River, CPSo0 389.51 $80{Closure

River, CP500 380.20 $60iClosure

River, CPSoo 391.02 $2741Rural w/Quadrant Gates

River, CPSoo 391.09 $274|Rural w/Quadrant Gates

River, CPSoo 395,94 $80|Closure

River, CPSoo 396.05 $274|Rural w/Quadrant Gates

River, CPSco 396,77 $60|Closure

River, CPSoo 397.10 5274 Rural w/Quadrant Gates

River, CPSoo 3BR.70 3$60!IClosure

River, CPSoo 309.61} $274|Rural wiQuadrant Gates

River, CPSo0 401.90} $274|Rural wiQuadrant Gates

River, CPSo0 402.80 $2741Rural w/Quadrant Gates

River, CPSoo 403,20} $274|Rural wiQuadrant Gates

River, CPSo0 404.30] 360|Closure

Rivar, CPSoo 404.601] $60|Closure

River, CPSoo 405.80] $60|Closure

Summary Segment #7 Unit Cost  {Quantity Amount
Private Closure | $60 51 $3,060
Rural wiQuadrant Gates $274 78 $21,372
Total Grade Crossings 524,432
Tatal Summary

7.0 Crossings

7.1 Private Closuleach 60 151 39,060
7.2 Rural w/ Quageach 274 246: 567,404
7.3 Urban wf Queleach 341 0 30
7.4 Full Width Bajeach 550

7.5 Crossings CHLS 71,510 11 $§71,510

Total Crossings Cost

$147.974
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TRI-STATE II HIGH SPEED RAIL FEASIBILITY STUDY

Appendix 6.2.2
Infrastructure Detail: B-1 Rochester Route
110 mph




Tri-State Phase |l HSR Feasibility Study

12-Jan-99

Route: Option B-1 110 MPH technology

tem

1.0 Trackwork
1.1 HSR on Existing Roadbed

1.2 HSR on New Roadbed (Existing ROW)
1.2A HSR on New Roadbed (New ROW)

1.2B HSR on New Roadbed (Double Track)
1.3 Timber & Surface w/ 33% Tie replacement
1.4 Timber & Surface w/ 66% Tie Replacement

1.5 Relay Track wf 136%# CWR

1.6 Siding

1.7 Fencing (Milwaukee to S1. Paul)
1.8 Electriclication

1.8 Other Track Work Chicago to Milwaukee

1.10 Land Acquisition Madison
1.11 Land Acquisition Urban
1.12 Land Acquisition Rural
Total Track Upgrade Cost

2.0 Stations

2.1 Full Service -~ New

2.2 Full Service - Renovated
2.3 Terminal - New

2.4 Terminal - Renovated

2.5 Maintenance (110 MPH technology)
2.5A Mainfenance {150 MPH technology)
2.58 Maintenance {185 MPH technology)

2.6 Stations Chicago o Milwaukee
Total station Upgrade Cost

4.0 Turnouls

4.1 New #33 - 136# High Speed
4.2 New #20 - 136# Panel

4.3 New #10 - 136# Panel

Total Turnout Upgratle Cost

Unit

per mile
per mife
per mile
per mile
per mile
per mile
per mile
per mile
per mile
per mile
per mile
LS

L3

per mile
per mile

each
each
each
gach
gach
each
each
LS

each
each

‘each

Unit Costs  Quantity

3873
$932
$1,376
$2,308
$136
$224
$329
$802
$48
3891
$212,017
$5,600
$294
$98

$1,000
$500
$2,600
$1,600
$10,000
$86,000
$162,000
§20,428

$555
$108
$61

49
22
116

168

60
354

10
110

(RS S % I % R

12

$42,777
320,504
$159,616

$22,440

$48,120
$17,346
$0
$212,917
$15,000
$2,940
$10,780

$1,000
$1,500
$6,000
$1,000
$10,000

$20,428

$6,660

$552,440

$39,928

$6,660



Page 2

Route: Option B-1 110 MPH technology

5.C Bridges - Under

5.1 Four Lane Urban Expressway

5.2 Four Lane Rural Expressway

5.3 Two Lane Highway

5.4 Rail

5.5 Minor river

5.8 Major River

5.7 Mississippi River

5.8 Interstate 90 Dakota Rvier Valley Structure
5.9 Elevated Structure Milwaukee

5.10 Elevated Structure 5t Paul

5.11 Elevated Structure Chicago to Milwaukee
5.12 Bridges Chicago to Milwaukee

Total Bridge Under Upgrade Cost

6.0 Bridges - Over

6.1 Four Lane Urban Expressway
6.2 Four Lane Rural Expressway
6.3 Two Lane Highway

6.4 Rail

8.5 Viaducts - Major river

5.6 Tunnel

Total Bridges Over

7.0 Crossings

7.1 Private Closure

7.2 Rural w/ Quadrant Gates

7.3 Urban w/ Quadrant Gates

7.4 Full Width Barrier

7.5 Crossings Chicago to Milwaukee
Total Crossing Upgrade Cost

B.0 Signals

8.1 High Speed Turnout

8.2 System Installation for HSR {110MPH)
8.2A System Instailation for HSR (150MPH)
8.28 System Installation for HSR {185MPH)
8.3 Signal Costs Chicago to Milwaukee
Total Signals Upgrade

9.0 Curves

9.1 Elevate & Surface Curves
9.2 Curvature Reduclion

9.3 Elastic Fasteners

Total Curve Upgrade Cost

Total Upgrade Cost

each
each
gach
each
each
each
LS

LS

per mite
per mile
per mile
LS

each
each
each
gach
each
each

sach
each
each
each
LS

gach
per mile
per mile

per mile

LS

per mile
per mile
per mile

34,848
$4,036
$3,062
$3,062
$812
$8,118
$234,000
$74,000
$39,000
$39,000
$38,000
$97,152

$10,5186
$2,630
$1,971
$6,572

$60
$274
$341
$550
$71,510

$1,008
$150
§350
$980
$48,877

$42
$284
$59

PN -

215
320

366

9

9.

$19,392
$60,540
$9,186
$9,186
$16,240
$16,236

397,152

$21,032
$0
$1,871
$13,144

$12,800
$87.680
$0
$550
$71.510

$6,588
$54,900

46,877

$378
$2,6E6
$531

$227.8932

$36,147

$172,640

$108,365

$3.465

$1,147,577



Tri-State Phase il HSR Feasibility Study
19-Jan-89

B-1 Rochester Route Route 110 MPH
Proposed Station Modifications and Maintenance Fagcilities

Station Type
Milwaukee Union Station Terminal
Brookfield/Watertown Full Service
Madison - Terminal
Wisconsin Dells Full Service
Tomah Full Service
LaCrosse Full Service
Rochester Terminal
St Paul Union Station Terminal

Maintenance Facility

Summary

2.0 Stations

2.1 Fuli Service - New each
2.2 Fuil Service - Renovated gach
2.3 Terminal - New each
2.4 Terminal - Renovatled each

2.5 Maintenance {110 MPH technology) each
2.5A Maintenance (1580 MPH technology} each
2.58 Maintenance (185 MPH technology} each
2.6 Stations Chicago to Milwaukee LS

Total Station Cost

Recommem Cost ($000)

Renovation
Renovation
New
Renovation
New
Renovation
New
Major Reno

110 MPH Technclogy New

$1,000
$500
$2,000
$1,000
$10,000
$86,000
162,000
$20,428

$
5
b
$
5
e
8
$

$

1,600
500
2,000
500
1,600
500
2,000
2,600

10,000

wd e Y L

1

$1,000
$1,500
$6,000
$1,000
$10,000

$20,428

$39,928



Tri-Stats Phase | HSR Feasibllity Study ! | ! i ]
12-Jan-99 i i i : I i ] { 1 ]
| Segment 1 | Segment 2 Seqment 3 Segmant 4 Segiment § Begment 6 Seg.ment 7
Route: Optien B-1 110 MPH lechnology ]  Chicage to Milwaukee | Milw 1o Walerown Waler 1o Hwy 51 Airport Track Madison 1o Porlage | Portage o Miss br tdiss br to St paui Tolai
liem o Unit _|Unit Costs _ Huantily 1Amount - Quantily _Amount Guantity |Amgunl {Quanfity [Amounl  Ouanfily  Amount Quanfity Amount  Quantity  [Amount Cantity  [Amount Quantity | Amount
1.0 Trackwork
1,1 H5R on Existing Readbed _______ permie | 5873 g g T N S Y Y ) : - 5 SRR N -0 M N N
1.2 HSR on New Roadbed (Existing ROW) per mila 3032 22 520,504 - - - 22 20,504 - 2218 20,504
1.2A HSR on New Roadbed (New ROW) permile $1.376 116 ; 5159616 - - =i gl 12384 - 104 143,164 | 11618 159616
1.2B HSR on New Roadbed {Double Track) per mile $2,308 . - - - - - - -18 -
1.3 Timber & Surfaze wf 33% Tie reslacement per mile $136 165 $22.440 - 41 5,576 - - - 106 14,418 18 2448 169 1§ 22440
1.4 Timber & Surface w/ 66% Tie Replacement per mile $224 - - - ; - - - : - -18 -
1.5 Relay Track wi 1368 CWR per mile $329 . - - - - « -18 -
1.6 Siding pee mile $802 60 $48,120 - 61 B020 10 8020 ; - - 10 8,028 elt] 24,069 | G015 48,120
1.7 Fencing pat mile 348 354 317,346 -1 411 2,008 32 1,568 3 147 31 1,518 106 5,194 141 6,804 AL 17,346
1.8 Elactricication permile 5891 - 50 - - - : - - - - - 15 -
1.9 Cther Track Work Chicago to Milwaukes LS 212,917 11 §212817 3 212,317 - - - - . - 11§ 212857
1.0 Land Acguisition Madison ... |[permie 55,000 A1 515,000 2 SN S - 318008 - . - .38 15000
1,11 Land Acquisition Urban per miie 5294 10 $2.840 ! - - - - - - - - 10 2.940 Wi 2.940
1.12 Land Acquisition Rural per mile | sas 110 $10.780 - - S . 8 734 . - 102 8,996 11615 10,780
Totat Track €osts } $5852,440 212,817 15,605 38,397 | 19,275 35,181 27,630 203425 § 652,440
Segment 1 Segment 2 Segment 3 Segment 4 Segmant § Segment § Seg.ment 7
Chicago lo Milwaukes | Mitw fo Waterlown Walet to Hwy 51 Aimoen Track tdadison to Porlage | Portage o [iss br Miss br 1o $1 paut Total
2.0 Stations Quantlily Amount Guantity  |Amount  [Quantity  [Amount  rQuantity Amount | (Quantly  JAmouni  Guantity  Amount  [Quantily JAmount Quanlity | Amoynt
2.1 Full Service - Mew aach $1,000 1 51,000 1 1,600 il3 1,000
2 2 Full Sarvice - Renavaled cach - $500 3 £1,500 1 500 2 1,000 = 313 1500
2.3 Terminat - New each $2.000 3 $6,000 112800 2 4,000 3|5 8000
2.4 Terminai- Renovated ___lgach | $1.8001 0 14 $1.0000 R N YT ] 1 T U N I N0
2.5 Maintenance (110 MPH technology) each $10.000 1 510,000 i 10,000 118 10,080
2.5A Maltenance (150 MPH technelogy) _leach $86.,000 . -8 -
2.5B tainlenance (185 MPH lechinclogy) each $162.800 $ -
2.6 Stations Chicago to Mitvaukee LS 820428 1 520,428 1 20,428 ] ! : ] 20,428
Totat Station Cost £32.,928 ¢ H 20,428 1.500 : 2,000 2,600 14,000 : $__38.828
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Page 3 : | ] ' | i i ] ;
Segment § Segment 2 Segment 3 Segment 4 Segment b Segment § Seg.ment 7
; Chicago 1o Mitwaukee | Mitw to Walanown Water to Hwy 51 Airpat Track tizdlson to Portage 1 Portags fo biss br Niss br to St paul Tetat
5 17.8 Crossings Quantity  |Amount Quaniily_ Amouni Quaniity iAmount  iQuaptity  iAmount Cuaniity [Amount  Cuantity | #VALUE] [Quaniity  tAmoun Quantity | Amount
™ 7.1 Private Closule each 0 315 | 512,500 12 720 12 1,920 . 18 602 48 27801 115 5,900 21518 12,900
7.2 Rural w/ Quadrant Gales each 274 320 $A7 860 : 45 12,330 21 5,754 26 7,124 76 20,824 152 41,648 2613 B7 880
7.3 Urban wf Quadiant Gales _ cach | aar e se N I R I T - S
7.4 Full Width Barrier each &50 1 3550 i 1 £60 3 580 (
| |7.5 Crossings Chicage fo Milwaukes LS 71.510 1 $71,510 i 71.510 115 71510
Tolal Crossings Cost 5172,840 71,510 13,050 7,674 : - 7.724 23,584 49,086 S 172,840
| i
Segment § Sepment 2 Seament 3 Segmeni 4 Segment § Segment B Segmem 7 [
: Chicago 1o Milwaukee | Miw io Watergwn Water lo Hwy 31 Alrpont Track i Madison 1o Portage | Portage to Miss br Miss br 1o St paul i Total
______ 8.0 Signals ] Quantity  [Amount Quaniity Amount  Quantity [Amount Quantily Amount  Quantity lAmount  |Quantity {Amount  Quantity  [Amount { Quaniity
B.1 High Spaed Tumout each 1,008 & 86,588 ] : 1 1,048 1 1,098 | 1 1,008 3 3,204 6
8.2 Sysiem Installation for HER (110MPH) e mile 150 365 | 554,900 36 6,900 3z | 4,800 3 450 Y 4,850 111} 16,850 143 21,450 366 |
8.2A Syslem Instatiation for HSR {150MPH) per mile 350 i "
8,28 Syslem instafation for HS Tlpermile 19RO I N M b i 1 -
8.3 Signal Cosis Chicago o M LS 46,877 1 546,877 L 1 48,877 3 1
Total Signals Cesl - 108,365 ¢ 46,877 7,998 5,608 450 4,650 17,748 24,744
; ¢
: Segment 1 Segment 2 Sepment 3 Segment 4 Segment § Segment § Seg.ment 7
! Chicago (o Milwaukee | Witw 1o Watertiown Waler 1o Hwy 51 Alrpen Track Kadison io Porlage | Podage to Miss br Kiss br te St paul Toial
9.0 Curves Quantity _[Amount ‘Quantity  Amousl  |Quasiity JAmount  Quantity  Amount Guantity [Amount _ iQuantity Amount  Quantlly  JAmount Quantity | Amount
9.1 Elevafe & Suriace Curves par mile 42 9 378 2 B4 7 294 . g1s 378
« 19,2 Curvalure Reduction per mile 284 9 §2,556 : 2 568 7 1,988 - 9:% 2,556
| 19.3 Elastic Fasteners - per mile | 58 g $531 — 2 118 ] 7 413 et 9:% 53t
; Total Curve Upgrade Cosl JAE5 | 770 2,695 - S 3,465
Total Upgrade Cost ) ) o V§udarsrrl T T edaegeal | 340,083 565,257 §41.427 347,585 giaTer £429.644 §1,147 577
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CROSSINGS B-1 Rachester Route 110 MPH Technolagy = 0 e

Page 1

é”égiﬁ"é“ﬁ'{#z Milwaukee to Wateriown

!

Subdivision Milepost

Cost {3000)

Recommended Action

Waterfown sub |

83.80

$274

Rural w.Quadrant Gales

Walertown sub | 95.10 $274 Rural w,Quadrani Gales

Walertown sub | 95.30 $274 Rural w.Quadrant Gates

Walertown sub | g97.40 $274/Rural w.Quadranl Gales

Watertown sub 98.40 $274{Rural w.Quadrani Gates

Walerlown sub 99.40 $274 Rural w.Quadrant Gales

Watertown sub 100.501 $274iRural w.Quadrant Gales - )
Walerlown sub 101.50 $274iRural w.QuadrantGates | }

Walertown sub 102.20 $274iRural w.Quadrani Gales

Walertown sub 102,40 $274/Rural w.Quadrant Gales

‘Watertown sub 102,50 __360Closure 1

Watertown sub 104,30 $274Rural w.Quadrani Gales

Waterlown sub : 105.20 $274 Rural w.Quadrant Gales

Wateriown sub 108,75 3274 Rural w.Quadrant Gales |

Walerlown sub 106,20 $2741Rural w.Quadrant Gales

Wateriown sub 106.80 $274 1 Rural w.Quadrant Gates |

Watertown sub 108.20 $2741Rural w.Quadrant Gates |

Watertown sub 106.80 $2741Rural w.Quadrant Gates

Watertown sub 116,01 $2741Rural w.Quadrant Gates
Watertown sub 111,30 $274Rural w.Quadrant Gates i
Watartawn sub 113.10 _$60iClosure |
Walerlown sub 114.50 $274iRural w.Quadrant Gales
Watertown sub 114.80 $274 Rural w.Quadrant Gales i
Waleriown sub | 115.50 8274 iRural w.Quadrant Gales }
Walerlown sub 115.90 %274 Rural w.Quadran! Gales :
Walertown sub 117.40 $274{Rural w.Quadrant Gales |
Wateriown sub 117.70 $274:Rural w.Quadrant Gales !
Walertown sub 117.80 $274:Rural w.Quadran! Gales

Wateriown sub 117.80 $274iRural w.Quadrant Gales

Wateriown sub 118.95 $274HRural w.Quadran! Gales

Waterlown sub 118.20 $274!Rural w.Quadranl Gales

Watertown sub 118.30 $274iRural w.Quadrant Gales

Walericwn sub 118.70 $274iRural w.Quadranl Gales

Walertown sub 118.50 $274Rural wQuadrant Gales | |

Waterlown sub 122.50 $274!Rural w.Quadrant Gates , )
Walertown sub | 123.20 $274/Rural w.Quadrant Gales |
Walsriown sub | 123.70 $60iClosure | I
Watertown sub | 123.77 8274iRural w.Quadrant Gates

Watertown sub 124.60 $60iClosure

Waieriown sub 125.00 $274 Rural w.Quadrant Gales

Watertown sub 125.45 $60Closure

Watertown sub 1256.50 $60:Closure

Watertown sub 125.85 $60:Closure

Walertown 5ub | 126.30 $60!Closure

Waterlown sub 126.40 3274 Rural w.Quadrant Gales

Waterlown sub 127.30 $60; Closure

Watartown sub 127.80 $60{Closure

Watertown sub § 128.20 $274!Rural w.Quadrant Gales




Page2 0 bl b A ]
Subdivision __ Milepost _ (Cost ($000);Recommended Action | :
Waieriown sub 128.80; 580{Closure i i
Waleriown sub | 129.10i $60iCloswre
Walerfown sub 128.401 $274iRural w.Quadrant Gates
Waleriown sub | 129.50 $274iRural w.Quadrant Gates
Watertown sub | 129.95 $274Rural w.Quadrant Gales

1 |Watertown sub 130.10 _$274/Rural w.Quadrant Gales

" |Waterlown sub 130.40 $274 Rural w,Quadrant Gales
Watertown sub 130.60 5274iRural w.Quadrant Gales
Walerlown sub 130.99 $274i Rural w.Quadrant Gales .
‘Summary Segment” #2 Unit Cost_ Quantity |Amount
Private Closure; 1 860, 12 $720:
Rural wiQuadrant Gales %24 45 $12,330
Tolal Grade Crossings 513,050




Subdivision Milepost | Cost ($000)|Recommended Action

Waterioo Spur 132.10 52741 Rural wiQuadrani Gales

Walerloo Spur | 133.45] $274!Rural wiQuadrant Gates

Walerloo Spur 133.50 £60iClosure

Waterioo Spur 133,60 $60iClosure

Waterioo Spur 133.95 £60!Closure

Waterioo Spur 134.45 $274 Rural wiQuadrant Gates

Waterloo Spur 134 65 $60!Closure o

Walerioo Spur | 134.80 360[Closure_

Waterloo Spur 13545 $274|Rural wiQuadrant Gates |
Walerloo Spur | 13585 360 Closure 1 -
Walterloo Spur 136,20 $80/Closure

Waterloo Spur | 136.71 $80{Closure

Waterloo Spur | 136.90 $274]|Rural w/Quadrant Gates

Walerloo Spur 137,301 $60|Closure |

Walerloo Spur 137.70 $274|Rural wiQuadrant Gates |

Waterloo Spur 138.30 $274[Rural wiQuadrant Gales

Walerloo Spur 138.40 $60|Closure |

Walerloo Spur 138.¢0 $274{Rural wiQuadrant Gales

Waterloo Spur 139.45 360:Closure

Waterloo Spur 139.65 $60iClasure

Walerloo Spur 139.80 $60!Closure

Waterloo Spur 140,80 $60;Closurs

Walerloo Spur | 141,70 s60/Closure | | [
Walerloo Spur 143,70 $274|Rural w/Quadrant Gales

Walerloo Spur 144.00 $60iClosure |

Walerloo Spur 144.30 $274i Rural wiQuadrant Gales 1§

Walterloo Spur 144.35 82741 Rural wiQuadrant Gates ¢

Waterloo Spur | 144,50 $274|Rural wiQuadrant Gates ¢ :
Waterloo Spur | 144.60 3274 Rural w/Quadrant Gates |
Walerloo Spur 144.70 $274Rural w/iQuadrant Gates |
Waterloo Spur 145.30 $60IClosure :
Waterloo Spur 145.61 $60{Closure

Waterloo Spur 145.90 $60(Closure

Walerloo Spur 146.30 $60/Closure | i )
Walerloa Spur 147.00 $60/Closure. )
Waterloo Spur 148.00 $274|Rural w/Quadrant Gates © 5
Walerloo Spur 148.40 $60iClosura . :
Waterloo Spur | 148.60 $60iClosure

Waterloo Spur | 150.45 $60iClosure

Walerloo Spur 150.85 $60:Closure

Waterloo Spur 152.40 $680Closure

Walerloo Spur 152.90 $60iClosure :
Walerioo Spur 154.40 $60iClosure i
Waterloo Spur 154.90 560 Clesure
Waterloo Spur 155.60 $274|Rural w/Quadrant Gates

Waterloo Spur 165.75 $274iRural w/Quadrant Gates

Waterloo Spur 166,80 $2741Rural w/Quadrant Gates

o



Paged 0 i e
Subdivision  Milepost _[Cost (3000);Recommended Action |
Walerloco Spur 165760 $60iClosure
Waterleo Spur 157.80 360 Closure
Walerloo Spur 158.30] __$B0{Closure
Waterloo Spur 159.40 5274 Rural wiQuadrant Gates
Walerlco Spur 159.70 $274|Rural wiQuadrant Gates
1 1Waterloo Spur 161.80 $274|Rural wiQuadrant Gates
Summary Segment #3 Unit Cost |Quantity |Amount

Privale Closure | seo; .32
Rural wiQuadrant Gates | $274) 211 $575¢
Totat Grade Crossings

H

Segment #5 Madison to Portage

Subdivision Milepast Cost ($000)\Recommended Action

Madisen-Porlag. 30.85 §274/Rural w/Quadrant Gales |
Madison-Portag 30.40: $274iRural w/Quadran| Gales |
Madiscn-Portag’ 28.70 $2741Rural w/Quadranl Gales |
Madison-Porlag 27.801 $60iClosure |
Madison-Poriag 27.15 3274 Ryral wiQuadrant Gales
Madison-Porlag 26.50 860 Closure
Madison-Portag '26.30 $6CiClosure
Madison-Portag 2570 $274iRural w/Quadrant Gales
Madison-Portagl  26.88| $60iClosure
Madison-Portag 25.40 360 Closure i
Madison-Portag 25,30 S60[Closure |
Madisan-Portag 25.20 560 Closure
Madison-Portag| 24.80 $60{Closure
Madisan-Pertag’ 24.30 $274|Rural w/Quadrani Gales
Madison-Partag: 24.20 $274iRural wiQuadrant Gales

‘ Madison-Portagi 23.75 $274!Rural w/Quadrani Gates
Madison-Portag 23.10 " $60iClosure |

i Madison-Portag 22.70 $2741Rural wiQuadran! Gales
Madison-Portag: 22.40 $60iClosure i i
Madison-Portag! 22.30 $274iRural wfQuadrani Gales §
Madison-Portag 21.70 $274)Rural wiQuadranl Gales :
Madison-Portagi  20.15 $274 | Rural wiQuadrantGates & o b L
Madison-Pertag 18.40 $274 Rural wiQuadrant Gates o
Madison-Portag,  17.40] $274 Rural w/Quadran! Gates |
Madison-Porlag 16,30 $274iRural w/Quadran! Gales
adison-Perlag 14.20 $274 Rural wiQuadrant Gales
iMadison-Portag 10.40 $274|Rural w/Quadran! Gates
Madison-Portag! 9.40 $274|Rural w/Quadrant Gales
Madison-Pertag! 8.30 $274iRural wiQuadran! Gales i
Madison-Porlag! 7.70 $274|Rural w/Quadrani Gales |
'Madison-Portag! 7.20 $274:Rural w/Quadrani Gales
Madison-Portag! G.50 $274iRural wiQuadrant Gales
Madison-Portag 3.45 $2741Rural wiQuadrani Gates
adison-Partag 220 $274;Rural w/Quadrant Gales
‘Madison-Portag 0.45 $274:Rural w/Quadrani Gales |
HMadison-Portag 0.20 $274/Rural w/Quadranl Gates B

[

Summary Segment #5

Unit Cost _:Quantity
‘Private Closure | - 360 5600

Rural wiQuadrani Gales 5274 87,124

[ Total Grade Crossings 37,724




Page5 @ Ao I e 3
Subdivision __iMilepost  !Cost {$000) Recommended Action

Tomah, CPSoo! 180,20 $274iRural w/Quadrant Gates

Tomah, CP500] 180.90 $G0[Closure |

Tomeh, CPS00 181.20 $274iRural w/Quadrant Catas

Tomah, CPSoo 182.70 $60iClosure i

Tomah, CP3g0 183.80 5274 Rural wiQuadrant Gates |

Tomah, CPSo0 184.580 560, Closure L

Tomah, CPSco 186,20 . 274 1Rural wiQuadrant Gales

I Tomah, CPSoeo! 186.60 $274iRural wiQuadrant Gales

Tomah, CPSoo 187.00 $80iClosure | .
Tomah, CPSoc 180,40 _$274 Rural wiQuadrani Gales o
Tamah, CPSoe 181.20 $274:Rural w/Quadrani Gales

Tomah, CPSoo 191,90 $60iClosure i

Tomah, CPSuo 163,80 $66!Closure o

Tomah, CPS00 194,20t 5274iRural w/Quadrant Gales

Tomah, CPSoo 167.75 $274iRurat w/Quadrant Gales

Tomah, CPSen 200.10 $274iRural w/Quadrant Gales

Tomah, CPSop 200,50 $60|Ciosure |

Tomah, CPSgo 201.80 $274iRural w/Quadranl Sates

Tomah, CPSco 203.10 $274iRural w/Quadrant Gates

Tomah, CPSoo0 203.65 $274|Rural w/iQuadrant Gates

Tomah, CPSo0 203.75 $274|Rural w/Quadrant Gales

Tomah, CRPSoo Z04.30 $274|Rural wiQuadrani Gales

Tomah, CPSoo 204,75 $60!Closure ~
Tomah, CPSoo 206.10¢ $60|Closure -

Tomah, CPSo0 20550 §274|Rural wiQuadrant Gates e
Tomah, CPSoo: 205,80 _$60IClosure

Tomah, CPSao} 207 .40 $274iRural w/Quadranl Gales

Tamah, CPSog: 208.50 $274Rural w/Quadrant Gales

Tomah, CPSaoi 209.20 $274Rural w/Quadran! Gales

Tomah, CPSoo 210.20 $274|Rural w/Quatlrant Gales

Tomah, CPSoo 210.80 $274|Rural w/Quadrant Gales

Tomah, CPSoo 212.75 $60|Closure E

Tomah, CP3o0 232,90 $274{Rural wiQuadrant Gales

Tomah, CPSoo 214.10 $274|Rural w/Quadrant Gales

Tomah, CPSoo 214.200 $274{Rural w/Quadrant Gales

Tomah, CPSo0 214.30 3274 Rural wiQuadrant Gates © b L
Tamah, CPSoc 214.40 $274|Rural wiQuadrant Gates | | )
Tomah, CPSo0 214.50 $274|Rural w/Quadrant Gales

Tomah, CPSoo 214.60 $2741Rural wiQuadrant Gates !

Tomah, CPSo0 214,70 %274 Rural wiQuadrant Gales

Tomah, CPSoo 215,20 $274| Rural w/Quadrant Gales

Tomah, CPSo0 215.70 5274]Rural wiQuadrant Gales

Tornah, CPSoo 216.10 550(Closure |

Tomah, CPSoo 216.40 $2741Rural w/Cuadrant Gales

Tomsh, CPSoo 218.50 $274iRural w/Quadrant Gates | !
Tomah, CPSoo 218.80 $274|Rural w/Quadranl Gales !
Tomah, CPSco 219.65 $60|Closure f
Tomah, CPSoo! 22040 $60;Closurs

Tomah, CPSoo! 220.75 $60iClosure




lepost

) “iCast ($000),

Recommended Action

Tamah, CPSoo! 221,20 $274{ Rural wiQuadrant Gates
Tomah, CPSoo! 221.90; §274|Rural wiQuadrant Gates
Tomah, CPSoo 22220 560|Closure !
Tomah, CPSoo 222.40 $274| Rural wiQuadranl Gales
Tomah, CPSe0 223,40 560{Closure i i
Tomah, CPSoo; 223.95 $274|Rural w/Quadrant Gales |
_{Temah, CPSco 224,01 $60Closure f
Tomah, CPSoo 224.50 $60|Closure
‘i“emah CPSop 225.10 3274 Rural w/Quadrant Gales
Temah, CPSoo| 226,10 $60;Closure | o
Tomah, CPSoo 227.20( $274{Rural wiQuadrani Gates
Tomah, CPSoc!  227.85 $274iRural wiQuadranl Gates |
Tomah, CPSoc 228.95 $274 Rural wiQuadrant Gates
Tomah, CPSoc 229 50 $60.Closure :
Tomah, CPSog: 230.20 $274!Rural wiQuadrant Gates |
Tomah, CPSoo! 231.20 $274iRural wiQuadrant Gates !
Tomah, CPSoo! 231.80 $274iRural w/Quadran! Gales !
Tomah, CPSeoo 233.60! $274 Rural w/Quadrant Gales '
Tomah, CPSoo 237.50 $60:Closure |
Tomah, CPSoo 239.20 5274 Rural wiQuadrant Gales
Tomah, CPSo0 239,90 52741 Rural wiQuadrant Gales
Tomah, CPSao 240.10 $274 Rural wiQuadrant Gates
Tomah, CPSoco! 240,90 $274{Rural wiQuadranl Gales | -
Tomah, CPSoo 241,20 360 Closure ;
TJomah, CPSoo,  242.600  $60:Closure
Tomah, CPSoo 242,801 $60/Closure
Tomah, CPSoo 243.50 $274[Rural wiQuadran| Gales
Tomah, CPSoo 247.20 $60{Closure ¢
Tomal, CPSoo 248.90 $274!Rural wiQuadranl Gates
Tomah, CPSoo 251.80 $60{Closure |
Tomah, CPSoo 252,40 $274|Rural w/Quadranl Gates
Tomah, CPSoo 254.05 $274|Rural w/Quadrant Gates
Tomah, CPSoo 254.60 $60|Closure
Tomah, CPSoo 255.80 5274{Rural wiQuadrant Gates
Tomah, CPSoo 256.40 $274|Rural w/Quadrani Gates
Tomah, CPSoo 256,60 _.£274|Rural w/Quadrani Gales P
Tomah, CPSoo! 256.90 $274|Rural w/Quadrant Gales
Tomah, CPSoo! 257,50 $274|Rural wiQuadrant Gafes :
Tomah, CPSoa 258.20 $60|Closure
Tomah, CPSoo 258.80 $60:Closure
Tomah, CPSo0 259.50 $274|Rural wiQuadrant Gales
Tomah, CPSoo 280.401 560:Closure |
Tomah, CPSoo 260.80 $274;Rural wiQuadrant Gales
Tomah, CPSoo 261.50 $60iClosure
Tomah, CPSoo 261.75 $60{Closure
Tomah, CPSo0 262.50 $60{Closure i
Tomah, CPSoo0 263.20 $274|Rural wiQuadrant Gates ;
Tomah, CPSoo 265.70 $274|Rural w/Quadrant Gates ’
Tomah, CPSo0 2656.30 $274|Rural w/Quadrant Gates




Page?

L

Subdivision  'Milepost  1Cost ($600) Recommended Action :
Tomah, CPSoo 266.70 $274iRural wiQuadran! Gales

Tomah, CPSoo 266.80 $274{Rural wiQuadran! Gales

Tomah, CP8oo 267.01 $274/Rural wiCuadrant Gales

Temah, CPSoo 267.10 $274{Rural wiQuadrant Gales

Tomah, CPSoo 267.50 $274]Rural w/Quadrani Gates

Tomah, CPSoo 268,10 $60{Closure

Tomah, CPSoo 268.50 $60iClosure

Tomah, CPSco 268.70 360 Closure

Tomah, CPSco| 268,90 $60 Closure

Tomah, CPSco 269,201 $274:Rural wiQuadrant Gates | 4
Tomah, CPSeco|  269.50 $274;Rural w/Quadrant Gales

Tomah, CPSeo! 27080~~~ $60Closure | _ )
Tomah, CPSoo! 271.30 $274|Rural w/iQuadrant Gates

Tomah, CPSco:  271.40 $60|Closure |

Tomah, CPSoo! 271.60 $274 | Rural w/Quadrant Gates

Tamah, CPS00 274.40 $80|Closure

Tomah, CPSoo 274,90 $80|Closura

Tomah, CPSuo 275.80 380 Closure

Tomah, CPSoo 279.70 360! Closure

Tomah, CPSoo 279.80 $274|Rural wiQuadrani Gales

Tomah, CPSoo 280.90 8274\ Rural wiQuadrani Gates

Tomsh, CPSoo 281,10 $274iRural w/Quadrani Gales

Tomah, CPSoo, 28240 $60/Closure

Tomah, CPSoo 284.80; $60 Closure

Quantity  [Amount

Summary Segment #6 Unit Cost

Private Closure! $60 46 $2,768
Rural wiQuadrant Gates 5274 76 $20,824 ;
Total Grade Crossings $23,584 ‘
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Segment 7A r to Winona
Subdivision  (Milepost  {Cost ($300)Recommended Action {
River, CPSoo 288.16 $274|Rural w/Quadrant Gates
River, CPSao 288.20 360iClosure | :
River, CPSoo 288.31 $274iRural wiQuadrant Gates
River, CPSoo 2eBal $274:Rural wiQuadranl Gates
River, CPSoo 288.65 $274iRural wiQuadrant Gates !
River, CPSoo 288.80 $274iRural wiQuadrant Gates :
River, CFSo00 | 288.90 $274/Rural w/Quadrant Gales i n
River, CPSop @ 28810 $274iRural wiQuadrant Gates @ ; }
River, CPSo0_ ¢ 289.98 $2741Rural wiQuadrant Gales P
River, CPSoo 293.10 560 Closure
River, CPSoo 293.90; $60!Closure
River, CPSop 294,70 $80{Closure ;
River, CPSon 295.20 $60!Closure }
River, CPSoo 295.60 560! Closure ;
River, CPS00 | 205.70 $60!Closure : I
River, CPSoo 295,80 $60Closure
River, CPSop 295,05 $274IRural wiQuadrant Gales
River, CPSop | 296.57! $60iClosure ;
River, CPSoo 297.49 $60iClosure
River, CPSgo $60iClosure
River, CPSoo | 297.9¢ _ 980Clesyre | .
R CPsou 01, $80:Closyre 1
River, CPSoo | 30290 $60iClosure | . TN NP N .
River, CPSoo 0 __$60:Closure i
River, CPSon 303.80: $274/Rural wiQuadrant Gates i
River, CPSoa 303.80 $274iRural w/Quadrant Gates
River, CPSpo 306.80 $274iRural w/Quadrant Gates !
River, CPS5o00 307.20 $274|Rural wiQuadrant Gates ;
River, CPS5o0 307.50! $274iRural wiQuadrant Gates
River, CPSoo 308.00 $274 Rural wiQuadrant Gates
River, CPSoo 308.40 $274:Rural wiQuadrant Gales {
River, CPSon 308.48 $274 Rural wiQuadrant Gales 3
Summary Segment #7A  |Unit Cost Quantity [Amoumt | | |- .
Privale Closure $60 15 5904
Rural wiQuadrant Gates  +  $274 17, $4,658
Tolal Grade Crossings 85,558
Segment #7B Winona lo socuth of Minnesola Cily
From Winona the DME parallels the CP Rail {rack to River subdivision milepost 312.1
The al grade crossings for the DME and the CP Rail Irack {o this milepost are the same
Subuivision  iMilepost  [Cost {8800)iRecommended Action
River, CPSoo 3C8.75 52741 Rural w/Quadrant Cales
River, CPSoo 308.80 5274 Rural wiQuadrani Gales
River, CPSog 309.05 5274iRural wiCuadrant Gales
River, CPSoo 369.20 $274 Rural w/Quadrard Gales
River,CPSoo | 309,50 $274|Rural wiQuadrani Gales E .
River, CPSoc 309.55 $274lRural wiQuadrant Gates :
River, CPSoo 309.65 S274|Rural w/Quadrant Gates | 1
River, CPSuo 309.70 __§274{Rural wiQuadrapl Gales
River, CPSoo 310.11 $274|Rural w/Quadranl Gates
River, CSoc 31075 $274! Rural w/Quadrant Gales
River, CPSoc 311.50 $274|Rural w/Quadrant Gales
River, CPSog 312.40 $274iRural w/Quadrant Gates

i

Summary Unit Quantity  [Amount
Rural wiQuadrant Gales L gaT74 12 $3,288
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1t 7C Minnesota City to St Chartes |

Segmer

Description  [North Lat min Waest Long min__Recommended Action
Unnamed 44.08567 514} 9176217 45,73 Rural wiQuadrant Gales
Linnamed 44.08083 4.85] 91.76400 45.84! Rural wiQuadrant Gales
Unnamed 44,07317 439 91.76600 45 96! Rural w/Quadrant Gales
Unnamed 44.07000 4.20f §1,76483 45,89 Rural w/Quadrant Gales
CR 23 44.,08350 3.81 91.76100 45,66!Rural w/Quadrant Gates
Twp B 44.05600 3.36f  91,78657 45.40tRural w/Quadrant Gates
Twp Rd 8 44.04317 2.59] 8176150 45.69iRural wiQuadrant Gales
CR 23 L 44,02983: 1.791 81.77017 46.21[Rural w/Guadrant Gales
Uneamed | 44.01417] 0.85]_ 91.79417 47.65;Rural w/Quadrant Gates
Hwy 25 | 44.90800 0.36; 91.80917 48,55 Rural w/QuadrantGates [
Twp 12 44.00133 .. D.08;  91.81400 48,84/ Rural w/iQuadrant Gates .
Unnamed 43.98367 55,02 91.83567 50.20{Rural w/Quadrant Gates'
Twp 1 43,98333 54.00f 91.83033 50.36|Rural wiQuadrant Gates
CR 25 (4398217 58.93] 01.85933] 51.56!Rural wiQuadran! Gales
Golfer's Rd [ 4398417 55.05/ 51.88083| 52.85|Rural w/Quadrani Gales
Twp 10 i 43.88117 58.871  91.51950} 55.17 Rural wiQuadran! Gales
CR 18 43.87783 58.67) 91.93983 56.39{Rural wiQuadrani Gales
CR 33 43,87550 58.53] 91.85517 57.31:Rural wiQuadranl Gates
Ulica Twp 17 43.97483 56,49 91.85850 57.571Rural wiQuadrant Gales
CR 115 43.97167 58.30] 91.87967 58,78iRural w/Quadrant Gates
CR 37 4396700 58.02] 92.00783 0.47 Rural wiQuadrant Gates
CR 37 43.96683] 58,011 92.00950 0.57iRural w/Quadrani Gates .
CrR11g 43.96483 57.88F 9202067 1,78|Rural wiQuadran! Gates
Richland Ave | 4396417/ 57.85! 52.08217 3.73[Rural wiQuadrant Gales

St Charles Ave | 43.886650 57.991 92 06650 3.99/Rura! w/Quadrant Gates

W 11ith St A3.96767 58.06) 92.06883 4.13|Rural w/Quadrant Gates
CR 142 43.97033 58,221 9207300 4.74{Rural w/Quadrant Gales
Connect 142101 43.97050 58.23) 02.08767i 5.86|Rural wiQuadrant Gales
Connect 14210 43.87033 58.22] 92.10367] 6.22! Rural w/Quadrant Gales
Summary 7C Crossings _ ilnit Quantity  tAmount

Rural w/Quadrani Gales 5274 29 57,946

-
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Segment 7D St Charles to 5t Paul |

3

x5

;
i

H
i

Crossing __ North GPS [Lat Min  {West GPS iLong Min __|Recommended Action

CR 42 4397017 58.21; 92.11517 6,91 Rural wf Guadrant Gates

CR 10 43.96483 57.88 8213850 8.31iRural w/ Quadrant Gales
Cr32 4395000 57.00: 9217887 10.72iRural wf Quadrant Gales

CR 129 43.84817 56.89; 92.18800 11.28i{Rural w/ Qusadrant Gates

CR 136 43.94567 56,74 52.19833 11.80!Rural w/ Quadrant Gates
Unnamed Rd 43.94117 56.47F 9221587 12,94 Rural w/ Quadrant Gales
Unnamed Rd 43.93933 56.360 9225783 Rural w/ Quadrant Gates

CR 128 43.93967 56.38; 9227800 Rural w/ Quadrant Gales
CRig 43.94017 56.41: 92 209817 Rural wi Ouaq{anl.Gatqs_m__'__"_.
75 St SE 43.94067 5G.44] 0232800 19.68!Rural w/ Quadrant Gates

THh Ave SE ¢ 43.94033 56420 9233800, 20.28Rural w/ Quadrant Gales I R
60ih 51 SE 43.93433 56.06 92.38717 23.23:Rural wl Quadrant Gatesm_
CR 1 43.92783 55671 9240817 24 49 Rural v Quadrant Gales

CR 16 i 43.92383 55.43] 92.42050: 25.231Rural wf Quadrant Gates

CR 20 43.91850 55.11| 92437571 26.26iRural w/ Quadrant Gates
Unnamed Rd 43.912387 5482 9245800 27 48 Rural w/ Quadrant Gales
CR8 43.92033 55.22] 92.52817! 31.69!Rural w/ Quadrani Gates

601 Ave SW- 43.93167 55.80| 9258787 33.46:Rural w/ Quadrant Gales

CR 126 43.93500 56.10f 92.56617 33.97i{Rural w/ Guadrant Gales

CR 15 - 43.93883 56.39] 9257800 34.68!Rural w/ Quadrant Gales
Unnamed Rd 43.94850 56,91 92.58817 35.89iRural wi Quadrant Gales
CR17 | 4394983 5689 9260117,  36.07:Rural wf Quadrani Gales -
CR3 " 4395700 57.42| 9261783 3707 Rural wi Quadrani Gales -
CR 150 43.98567 57.84| 92.63800 ﬁl,sral w/ Quadrant Gales
Unnamed Rd | 43.97667]  58.60] 92.66300 39.78: Rural w/ Quadranlt Gales
CR 25 43.98317 58.89/ 9267800 40 .68{Rural wf Quadrant Gales

CR 15 43.99217 59,831 92.68817 4189 Rural w/ Quadrani Gales
Unnamed Rd 43.99683 59.81] 92.71333 42.80:Rural wf Quadrant Gales
Unnamed Rd 44.00033 0.02f 92.72600 43.56!Rural wf Quadrant Gates

CR 13 4400350 0.21] 92.73850 44 31Rural w/ Quadrant Gales

CR 10 44,00783 047, D2.75400 4524 Rural wf Quadrant Gales

CR 13 44 .00B83 0.53; 92.75817 45 49:Rural wf Quadrant Gales

CR 14 44.01417 0.85! 9277833 46,70 Rural wf Quadrant Gales
CCR S 44.,02050] 1.23]  92.78887 __47.821Rural wf Quadrani Gales
CR9 | 4402783 167 9281867 49.12{Ruralw/Quadrant Gates |
Alrgan Rd N 44.03533 2.12|  92.83883 50.33!Rural w/ Quadrant Gales
North St NE o 4403717 2,23 92.B4350 50.61:Rural w/ Quadrant Gates
CR7 " 144.08983 4.18| 92.84957; 50.98 Rural w/ Quadrant Gates
Unnamed Rd 44,10250 6.15) 92.85583 51.35{Rural w/ Quadrant Gales
CR7ICR 20 4411667 7.00] 92.85830 51.51{Rural w/ Quadranl Cates

CR 22 44.13850 8.311 D2.88257 51,76:Rural wf Quadrant Gales
Unnamed Rd 44.,18617 9,971 92.86800 52.08iRural w/ Quadrant Gates
CRB i 44.01748 1.05! 92.66850 52.17{Rural wf/ Quadrant Gales
CRB8 boo44,18217 10.831 92.87100 52.26iRural w/ Quadranl Gates
CRA 44.19683 11.811  92.87387 52 .42 Rural wf Quadrant Gates

CR1 4420417 12,25) 892.B87517 52.51:Rural wf Quadrant Gales
Unnamed Rd 44.20633 12.38|  92.87550 52,53 Rural w/ Quadrant Gales

CR 17 i 4421833 13.10| 9287783 52.67 Rural w/ Quadrant Gates

CR 23 44.24017, 14.41] 92.88183 52,81 Rural w/ Quadrant Gales )
Unnamed Rd ¢ 4425450 15,271 92.88483 53.09iRural w/ Quadrant Gales
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;{;.ggggigg North GPS |Lat Min  West GPS |Long Min__ |Recommendad Action -
CR 12 4426800 16.14] 92.88750 53.25!Rural wi Quadsanl Gates
Unpamed Rd 44.27800 16.74, D2.89167 53.50!Rural w/ Quadrant Gates
Unnamed Rd 4428217 16.93] 9288367 53.62|Rural w! Qiuadrant Gales
Unnamed Rd 44.28733 17.24 9289700 53.82| Rural wf Quadrani Gates
Unnamed Rd 4429767 17.86] B52.90350 54,241 Rural w/ Quadrani Gales
CR 30 44.31867 19,181 9291983 55,19 Rural wf Quadrant Gales
CR 14 44.34033 20,420 9293817 56.29{Rural wf Quadrant Gales
tInnamed Rd 44.34150 2049, 9293817 56.35|Rural w/ Quadrant Gales
CR 44 44,3515Q 21.081 0294817 56.89|Rural w/ Quadrant Gafes
Unnamed Rd 44.36483 21.88! 9295887} 57.52|Rural w/ Quadrant Gales
ICR 49 44,37033 22.221  92.9610¢ 57.86|Rural wf Quadrant Gales
Unnamed Rd 4438517 2311 92.96717 58.03{Rural w/ Quadrant Gates
CR 24 14441450 24,871 8297933 58.76:Rural w/ Quadrant Gates
Unnamed Rd 4443567 26.14)  82.98917 59.35!Rural w/ Quadrant Gates
Unnamed Rd 44.,44983 26.99] 6259583 59,75 Rural w/ Quacdrant Gates
Unnamed Rd 44.47187 28.30F  92.00633 0.38iRural w/ Quadrani Gates
Skintz Trail 44 51187 30.70f 9202500 1,50 Rural w/ Quadrant Gales
CR B8 44.52600 31.560 92.03117 1.871Rural w/ Quadrant Gales
CR 82 44.55833 33.50F 8204233 2.54 Rural w/ Quadrant Gates
265th St 44,58550 33.83F §2.04483 2.69 Rural wf Quadrant Gales
250th St 44.58733 35.24; 92.05250 3.15/Rural wf Quadrant Gates
CR B0 44 58483 35,690 8205500 3,301 Rural w/ Quadrani Gales
CRY8 4458667 35.80! 9205567 3.34{Rural w/ Quadranl Gales
230K SLE 44.61650 36,991 8206200 372 Rural wi Quadrant Gates
CR72  -» 4464483 38.68;  92.06250 3.75{Rural wf Quadrant Gales
Station Trall | 44.68817 41.35; 5206333 3.80!Rural wf Quadrant Gates
Unnamed Rd | 44.869500 41,761 9208350 3.81:Rural w/ Quadran! Gales
CR 58 44.70300 42.18]  82.06350 3.81iRural w/ Quadran! Gales
165th 5§ 4471100 42.66; 92.06350 3.81iCloswe | !
1601h 81 44.71750 43,050 92.06333 3.80:iRural w/ Quadrani Gaies
1561h 81 44.72450 43.47; 52.08133 3.6BiClosure !
155th S 44.72500 43,561 92 06067 3.64iRural wf Quadrant Gaies
153rd St 44.72950 43,771 92.05983 3.58 Closure ¢

152nd St 1 44.73083 43.85; 92056850 3.571Rural w/ Quadrant Gai&s
1515t S5t 44.73233 43.94; 9205960 3.54iClosure |

CR 38 44.74400 44.64] 9208583 3.35{Rural w/ Quadrant Gaies I R P
CR 38 44.74750 44.85! 9205487 3.28[Rural w/ Quadran! Gales
1351k St 44.75467 45.28: 9205233 3.147iCloswe |
1171h St i 44780147 46,811 5204817 2,89 Rural wi Quadrant Gates
1051h St 4479733 47841 92.04300 2.58Rural wf Quadrant Gales
65th SLE 44.85533 51.32;  §2.02000 1.20iRural wf Quadrant Gatas
Edwards Ave £ 44.86800 52.08; 0202233 - 1.34;Rural w/ Quadrant Gates
Hargman Avent  44.87350 52411 9202317 1.391Rural w/ Quadrant Gates
Maltby St 4487517 52.511 8202350 1.41:iRural w/ Quadrant Gales
Hardman Avenu  44.88000 52,80, 062.02433 1.46i1Full Width Barrier ]
Armour Ave 44.88700 53.22:  92.02550 1,53 Rural wf Quadrant Gates
John Carrolt Avé  44.89433 53.66] 52.03080 1.83Rural wf Quadrant Gates
Hardman Ave N 44.89533 £3.72: 82.03167 1.90iRural w/ Quadrant Gales
RanchnotRd | 44.91250 5475 8205183 3.11iRural wf Quadrant Gales

L

......
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Summary Segment 7D Wnit  iQuantity  |Amount

Privale Closure! $60 100 $6,000
Rural w/ Quadrani Gales 5274 84 $25,756
Fuil Width Barner $550 1 $550
Total : $32,306

Private Closures is an estimaie based on

an estimale of privale cros

sings for he entire roule.
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Quantity Summary for Sﬂgment 7 River to 5t Paul i [
Crossing { Seg 7A Seg 7B Seg7C Seg 7D Tolal !
Private Closure | . 15 g 0 100 115
Rural wf Quadrant Qaies L L . 29 23 151
Eull Width Barner 1 1
Summary of Custs Segment 7 River to St Paul -
Crossing Unit Quantity  |Amount

Privale Closure . 560 115 $6,900 i

Rural w/ Quadrant Gates $2741 151 $41,374 i

Full Widih Barrier $550] 1 $550

Total Cost Crossings i 548,824 !




& ' TRI-STATE II HIGH SPEED RAIL FEASIBILITY STUDY

e Appendix 6.2.3
Infrastructure Detail: B-2 Rochester Route
150 mph




Tri-Stale Phase It HSR Feasibility Study
12-Jan-89
Rotte: Option B-2 - 1 150 MPH technology

ftem~ Unit Unit Costs Quantity

1.0 Trackwork per mile

1.1 HSR on Existing Roadbed per mile $873 33 $28,809
1.2 HSR on New Roadbed (Existing ROW) per mile $632

1.2A HSR on New Roadbed {New ROW) per mile $1,376 95 $136,224
1.28 HSR on New Roadbed {double track) per mile $2,308 154 $355,432
1.3 Timber & Surface w/ 33% Tie replacement  per mile $136 165 $22,440
1.4 Timber & Surface w/ 66% Tie Replacement per mile $224

1.5 Relay Track wf 136% CWR per riile $329

1.6 Siding per mile $802 25 $20,050
1.7 Fencing per mile $49 354 $17,346
1.8 Electrification per mile $991 - 30
1.9 Other Track Work Chicago to Milwaukee LS $212,.917 1 5212917
1.10 Land Acquisition Madison LS $5,000 3 $15,000
1.11 Land Acquisition Urban per mile $294 10 32,840
1.12 Land Acquisition Rural per mile $98 110 $10,780
Total Track Upgrade Cost

2.0 Stations

2.1 Full Service - New each $1.000 1 51,000
2.2 Full Service - Renovated each $500 3 $1,500
2.3 Terminal - New each $2,000 3 $6,000
2.4 Terminal - Renovated each $1,000 1 $1,000
2.5 Maintenance {110 MPH technology) each $10,000 - 50
2.5A Maintenanse (150 MPH technology) each $88,000 1 $86,000
2.5B8 Maintenance (185 MPHM technology) each $162,000

2.6 Stations Chicago to Milwaukee LS $20,428 1 $20,428
Total Station Cost

4.0 Turnouts

4.1 New #33 - 136# High Speed each $555 4 $2,220
4.2 New #20 - 136# Panel each $105

4.3 New #10 - 136# Panel gach $61

Total Turnout Upgrade Cost

$821,938

$116,928

$2,220
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Reute: Option B-2 - 1 150 MPH technology
5.0 Bridges - Under

5.1 Four Lane Urban Expressway

5.2 Four Lane Rural Expressway

5.3 Two Lane Highway

5.4 Rail

5.5 Minor river

5.6 Major River

5.7 Mississippi River

5.8 interstate 90 Dakota Rvier Valley Structure
5.9 Elevated Structure Milwaukee

5.10 Elevated Structure St Paul

5.11 Elevated Structure Chicago {oc Milwaukee
5.12 Bridges Chicago to Milwaukee

Total Bridge Under Upgrade Cost

6.0 Bridges - Over

6.1 Four Lane Urban Expressway
6.2 Four Lane Rural Expressway
6.3 Two Lane Highway

6.4 Rail

8.5 Viaducts - Major tiver

6.6 Tunnel {East and West Bound)
Total Bridges Over

7.0 Crossings

7.1 Private Closure

7.2 Rural wf Quandrant Gates

7.3 Urban w/ Quandrant Gates

7.4 Fuii Width Barrier

7.5 Crossings Chicago fo Milwaukee
Total Crossing Upgrade Cost

8.0 Signals

8.1 High Speed Turnout

8.2 System Instaliation for HSR {110MPH)
8.2A System Installation for HSR (150MPH)
8.28 System installation for HSR (185MPH)
B.3 Signal Costs Chicago o Milwaukee
Total Signals Upgrade

9.0 Curves

9.1 Elevate & Surface Curves
9.2 Curvature Raduction

9.3 Elastic Fasteners

Total Curve Upgrade Cost

Total Upgrade Cost

each
each
each
each
each
each
LS

LS

per mile
per mile
per mile
LS

each
each
each
each
each
each

egach

LS

each
per mile

per mile

per mile
LS

per mile
per mile
per mile

$4,848
$4,036
§3,062
§3,082

8812
$8,118

$234,000

$74,000
$39,000
$39,0600
$38,000
$97,152

$10,516
$2,630
$1,971
86,572

$60
$274
$341
3550
$71,510

§1.008
$150
$350
$980

$46,877

$42
$284
$59

5
27
183
5
24
5

215
93

40

366

1

9

$24,240
$108,972
$590,966
$15,310
$19,488
$40,590
80

$57,152

342,064
318,410
$29,565
$13,144

$12,900
325,482

$0
$22,000
$71,510

$2,196
$128,100

$46,877

$378
$2,556
$531

$896,718

$103,183

$131,892

$177,173

$3,465

$2,252,517






Fr-Giate Phase || HSR Feasibiity Study : ; { b
12-Jan-§8 E i !

Roula: Option B-2 - 1 150 MPH lechnology Segment 1 Seagment 2 Segment 3 Segment 4 Segment Segmoenl 6 Segment 7

Cricago to Milwaskee | Miw 1o Watertown Waler to Hwy 51 Airpont Track Madison lo Ponage Portage o Miss br Miss brlo St paul Total
Hem Unit nil Cosis  {Quantily Quantity | Amount Guantity | Amount [ Quantity | Amount Quanlity | Amount 1 Quantity i Amount Quantity | Amounl Quaniity | Amoun : Quantity  1Amound
1.0 Trackwork per mile
1.1 HER on Exisling Reagbed per mila SBT3 33 $§28.8089 - - 33 28,809 - - . - - a3 $26,609
1.2 HSR on New Readbed {Existing ROW} per milo $932 - - . : v - - 50
.24 HSR on New Roadbod (New ROW) per milg 51,376 09} $136.224 - . - - . i) 136.224 - 9a §136,224
1,28 HSR on New Roadbed (doubls track) iner mile £2,308 154 | 5355432 - - . 3 6,824 31 71,548 - 120 276,980 154 $355.432
1.3 Timber & Surface w! 33% Tie replacemeant per mie $136 165 $22.440 - 41 5,576 - - - 106 14,416 18 2,448 165 $22.440
1.4 Timber & Surface wf 56% Tie Roplacement perl mile $224 - * - : - - - 0
1.5 Relay Teack wi 136% CWR per mile 3329 - he - - . : - - 30
1.6 Siding per mile 5802 25 $20,650 - 1t 8,020 15 12.030 . - - . 25 $20,050
1.7 Fencing per mile £48 354 317,346 - 41 2,003 33 1.617 3 147 31 1,519 106 5,194 140 5,860 354 17,346
1.8 Elegisdfication per milg £891 - 50 - M - - - - - - 50
1.9 Other Track Work Chicago lo Milwaukee LS $212,917 11 8212817 1 212917 - - - - - - 1 s212.:7
1.10 Land Acqusisition Madisen . LS $5,000 3 $15.000 - - - 3 15,000 - - - 3 515,600
1.11 Land Acquisilion Urban par miie $294 10 52,940 - - 1 - - - - - - 18 2.840 10 $2,840
1.12 Land Acquisition Rural per mile sae 110 $10,780 - - - - 8 7B4 - 102 9,996 110 $10,780
Tolal Track Upgrade Cost 5821,938 212,917 i 15,605 42,456 22,071 73,851 155,634 299,204 $821,838

Segment 1 Segmenl 2 Segment 3 Segment 4 Segment § Segment B Segmeni 7

Chicago io Mitvaukes | Milw to Wateriown Viatos lo Hwy 51 Aiport Track Madison o Perage Porage to Miss br hiss br o St paul Total
2.0 Stations Cyantity | Amount Quantity | Amount | Quanlity | Amount Quanlity | Amount | Quanlity | Amount Cuantity | Amount Quantly | Amount Quantily  1Amount
2.1 Full Service - New each $1,000 1 $1,000 1 1,008 1 $1,080
2.2 Full Senvice - Renovated each £500 3 $1,500 i 508 2 1,000 3 $1,500
2.3 Tenmninal - New cach $2,000 3 $6,000 1 2,080 2 4,000 3 36,000
2.4 Terminal - Repovated each £1.000 1 21,660 t 1,080 i $1.000
2.5 KMaintenance (110:MPH technclogy} each £10,000 - 50 - - 20
2.5A Malntenance (150 MPH technelogy) each 386,000 1 $86.000 1 86,000 1 $86.000
2.5B Mainlenance {185 MPH techntlogy) each $162,000 ] - 30
2.8 Slations Chicago to Milwaukes LS 520,428 1 520428 1 20,428 i i i 1 520,428
Tolal Station Cost i 5115928 20.428 t 1,500 | 2,000 | { ] 2.000 40,080 5415828
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Page 3 i ] i i i ! k |
Roule: Option B-2 - 1 150 #4PH technology Segmend 1 Segment 2 Segment 3 Segment 4 Segment & Segment 6 Seg,ment 7
Chicano lo Milvaukee | tidw to Watertown Waler to Hwy 51 Airpert Track Hadisen 1o Porlage Portage 1o Miss br Miss br to St paut Totat
7.0 Crossings Cuantily | Araouni Quznily | Amount | Quantity | Amount | Quantity Amoum | Quandily | Amounl Quantity | Amount Csanlity  Amount Quantity [Amount
7.1 Privaie Closure each $60 215 512,800 12 728 a2 1,920 10 600 46 2,760 115 6,500 215 512,800
7.2 Rural w! Cuandranl Galas 5274 93 §25.482 27 7.388 i 66 18,084 83 525,482
7.3 Urban v/ Guandrant Gales $341 - 541 - 34]
7.4 Full Width Bagrier 5550 401 $22.000 18 9,900 21 11,550 1 530 40 §22.000
7.5 Crossings Chicago to Mitwaukee LS 571,510 1 $71.510 i 71,510 3 571,510
Tolal Crossing Upgrade Cost $131.892 71,510 18,018 13,470 600 2,780 25,534 $131,892
] |

Seament 1 Segment 2 Segment 3 Segment 4 Segment 5 Segmem & Sea.ment 7

Chicage to Milwaukee_ | Milw to Walerown Water o Mwy 51 Airport Track tadisen lo Portage Porizge o diss br Miss br o St paul Tolal
B.0 Signaks Cuantily | Amount Quantily | Amount | Quantity UAmount | Quartity | Amount | Guantity Amounl Quantity | Amount Quantity  § Amount Quantity  [Amount
8.1 High Speed Turnout each $1,088 2 $2,196 H 1,298 1 1,098 : 2 $2,196
4.2 System Installation for HSR (110MPH) par mile 8150 . : - %0
8.2A Svstem Installalion for HSR {150MPH) pet mile $350 368 | $128,100 46 16,100 32 11,200 3 1,050 3 10.850 111 38,850 143 50,050 366 | $128,160
8.25 System Insiailation for HSR (183MFH) per mife 2480 - 50
8.3 Sigaal Cosls Chicago to Milwaukee LS 346,877 1 546,877 1 46,877 1 546,877
Total Signals Upgrade $177,173 46,877 17,186 12,288 1,050 18,858 38,850 50,080 5177173

] i

Segmeni 1 Segment 2 Seqmeni 3 Segment 4 Segmend 5 Segment 6 Seqment T

Chicago to Miwaukes | Milw fo Wateriown Waler to Hwy 53 Alrpon Track tdadison 1o Portage Porlage 1o Miss br Miss br to $1 paul Toial
9. Curves Quantity | Amount Quanily : Amount | Quantity  : Amounl CQuantity § Amount _: Quangity | Amount Guaniily | Amaunl . Quantiy Amouni Cuaniity  lAamount
2,1 Elovate & Surlace Curves per mile 542 8 5378 2 B4 7 264 - 2] $378
9.2 Curvalure Reduclicn por mile $284 9 $2,558 2 568 7 1.988 . 9 52,556
9.3 Efastic Fastennrs ner mila 559 9 5531 2 118 7 413 - g £531
 Tolal Curva Upgrade Cost $3,465 7 2,685 - $3,465
Total Upgrage Cost $2,252,817 5448584 583,753 I 581,512 £44.823% [ S ENANA ! S£558,253 $B821.575 $2,252.517
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y CROSSINGS B-2 Rochester Route 150 MPH Technology
- Page 1 ' %
Segment #2 Malwaukee to Watertown !
Subdmsmn Mifepost Cost ($00CRecommended Action __ -
Watertown sub 93.80 $274 Rural w.Quadrant Gates _ !
Watertownsub | 95.10 $274!Rural w.Quadrant Gales | , ;
o Watertown sub 95.30! $274Rural w.Quadrant Gates
. Watertown sub. 97.40. $274 Rural w,Quadrant Gates
o Watertown sub 98.40; $274iRural w.Quadrant Gates
Watertewn sub 89,401 $550! Full Width Barrier
Watertownsub | 10050 8550 Full Width Barrier T
101.50 $550! Full Width Barrier
Wi er’town sub 102,20 $550] Full Width ‘Barrier
"""" Watertown sub 102.40 $550 | Full Width Barrier
Waterlown sub 102.50 $60|Closure |
Watertown sub 104.30 $550 Full Width Barrier
Watertown sub 105.20 3550 Fult Width Barrier
- Watertown sub 108.75 $550|Full Widih Barrier
- Waterlown sub 106.20 $550|Full Width Barrler
 |Watertown sub 106.80 $550|{Full Width Barrier
Watertown sub 108.20 $550iFuli Width Barrler .~} |
Watertown sub 109.80 5550:Full Widlh Barrier
Watertown sub 110.1 $550iFull Widlh Barrler
Walerlown sub 111.30 $550:Full Width Barler
Wateriown sub 113.10 $60 Closure | ‘ |
Watertown sub | 114.50 $550(Full Width Barrier n
Watertown sub 114.80 $550 Full Width Barrier |
Watertown sub 115.50 $550: Full Width Barrier _
Watertown sub 115.90 $550!Full Width Barrier '
Waterlown sub 117.40 $274 Rurai w.Quadrant Gates
Watertown sub 117.70 $274!Rural w.Quadrant Gates
Watertown sub 117.80] 5274 Rural w.Quadrant Gates
Watertown sub 117.90, $274 Rural w.Quadrant Gates
Watertown sub 118.05 $274iRural w.Quadrant Gates
Watertown sub 118.20 8274 Rural w.Quadrant Gates
Watertown sub 118,30 3274 Rural w.Quadranl Gates
Watertown sub - 11B.70] ~ §274Rural w.Quadrant Gates
i Watertown sub 118.50 $274 Rural w.Quadrant Gates
N Watertown sub 122.50 $274Rural w.Quadrant Gates
Watertown sub i 123.20 $274:Rural w.Quadrant Gates
. Watertownsub | 12370  $60iClosure | i i
o Watertown sub 123.77 $274:Rural w.Quadrant Gates : '
Waterlown sub 124.80 $60 Closure | [
Watertown sub 125.00 $274 Rural w.Quadrant Gates |
Walertown sub 12545 360! Closure
Walertown sub 125.50 $60/Closure
Walertown sub 125.85 $60]Closure
Walertown sub 126.30 $60|Closure
Walertown sub 126.40 $274 Rurat w.Quadrant Gates
Walertown sub 127.30 360 Closure
Walertownsub 4 127.60] 60 Closure
Walerlown sub 128.20 $2741Rural w.Quadrant Gales



Page 2

Subdivision Mltepost Cost ($00CRecommended Action

Waterlown sub ; 128.80 $60;Closure

Waterlown sub 129.10 $60!Ciosure

Waterlown sub _$274 Q

Watertown sub _§274 Rural w.Quadrant Gates |

Waterlown sub $274 Rural w.Quadrant Gales

Wateriown sub $274 Rural w.Quadrant Gales

Waterlown sub $274:Rural w.Quadrant Gales

Watertown sub 3274!Rural w.Quadrant Gales

Walertown sub $274 Rural w.Quadrant Gates

Summary Segrr Unit Cost Quantity Amount | 1

Private Closure : $60 12 $720

Rural w/Cuadrant Gates 3274 27 57,398

Full Width Barrier 3550 18 $9,900

Total Grade Crossings $18,018

Segment #3 Watertown to Hwy 51 ”

Subdwismn - Miiepost Cost ($00(Recommended Action

Waterioo Spur ; 132.10 $274 Rural wiQuadrant Gates

Walerloo Spur 133.45 $274 Rural wiQuadrant Gales

Waterloo Spur 133.50 $60!Closure

Waterioo Spur 3 133.60 $60{Closure

Waterloo Spur 133.95 $60iClosure

Waterloo Spur 134,45 $274 Rural w/Quadrant Gates |

Waterloo Spur 134.65 $60|Closure ‘

Waterloo Spur """ 134,80 360/ Closure |

Waterloo Spur 135.45 $2741Rural w/Quadrant Gates

Waterloo Spur 135,85 $80 Closure

Walerloo Spur 136.20 $60:Closure

Waterloo Spur 136.71 $80:Closure

Walerioo Spur 136.90 $274:Rural wiQuadrant Gales

Walerloo Spur 137.30 $60,Closure ‘

Waterloo Spur : 137.70 $2741Rural w/Quadrant Gates

Walerloo Spur | 138.30 $274 Rural w/Quadrant Gates

Waterloo Spur 138.40 $60|Closure |

Waterloo Spur 138.00 $274|Rural w/Quadrant Gates

Walerloo Spur 138.45 $60|Ciosure

Walerloo Spur 138.65 360|Closure

Waterloo Spur 139.90 __$60IClosure

Walerloo Spur _140.80 ‘®60lClosure |

Waterloo Spur 141.70 $60[Closure | N

Waterloo Spur 143.70 $2741 Rural wiQuadrant Gates

Waterloo Spur 144.00 $60i{Closure |

Waterloo Spur 144.30 $274:Rural w/Quadrant Gales

Waterioo Spur 144,38 $274 Rural w/Quadrant Gales

Walerloo Spur 144,50 $274 Rural wiQuadrant Gates |

144.60 $274 Rural w/Quadrant Gates

T 1447078274 Rural wiQuadrant Gates |

Waterlco Spurm 145.30 $60 Closure

Waterloo Spur 145.61 $60iClosure

Waterloo Spur 145,90 §60 Closure




Milepost  [Cost ($00C Recommended Action

Waterloo Spur 146.30! $60:Closure
Waterloo Spur 147,00 580 Closure N
Waterloo Spur 148.00! $274 Rural wiQuadrant Gates @
Waterloo Spur 148.401 $60 Closure
Waterloo Spur £ 149.60! $60Closure
Waterloo Spur 150.45 $60;Closure
Waterioo Spur 150.85 860 |Closure
Waterloo Spur 152.40 $60!Closure
Waterloo Spur 152.80 $60/Closure
Waterloo Spur 154.40 $60/Closure 1
Waterloo Spur 154.90 $60,Closure
Waterioo Spur 155.60 32741 Rural wiQuadrant Gatles
Waterioo Spur 155.78 $274:Rural wiQuadrant Gates
Waterloo Spur 156.80 $274 Rural w/Quadrant Gates
Waterloo Spur 157.60 $60:Closure |
Waterloo Spur 157.80 $60[Closure
Waterlco Spur 168.30 $60iCloswre | b
Walerloo Spur 159.40 $274 Rural w/Quadrant Gates
Walerloo Spur 159.70 $274 Rural w/Quadrant Gates
Waterloo Spur 161.80 £274 Rurai wiQuadrant Gates
Summary Segment #3 Unit Cost [Quantity Amount
Private Closure E $60 32 $1,920
Rural w/Quadrant Gates $274) 21 $5,754
Tetal Grade Crossings $7,674
i
Segment #5 Madison to Portage i
Subdivision Milepost :Cost ($00C(Recommended Action
Madison-Portag : 27.80! $60.Closure
Madison-Fortag 26.50 $60 Closure
Madison-Portag 26.30 $60!Closure
Madison-Portag 25.55! $60|Clesure
Madison-Portag 2540 $60]Closure B
Madison-Portag 25.30! $60:Closure
Madison-Portag 25.20 $60{Closure
Madison-Portag 24.80! $60!Closure
Madison-Portag 23.10 $60/Closure
Madison-Portag 22.40 $60 Closure
Summary Segment #5 Unit Cost |Quantity [Amount
Private Closure $60 10 $600
Total Grade Crossings seoo. |7




Page 4

Segment 6

Subdivision Ml 5t ($00{Recommentded Action
Tomah, CPSoo ©  180.80: = $60Closure |

I S60Closwe | L
Tamah, CPSoo §60/Closure § ~
Tomah, CPSoo $60!Closure

Tornah, CPSoco $60|Closure

Tomah, GPSoo $60|Closure

Tomah, CPSoo 360 Closure

Tomah, CPSco %60 Closure

. CF ; ...560 Closure

Tomah,. CPSco 205. %60 Closure |
Tomah, CPSeco . $60|Closure

Tomah, CPSco 216.10 360/ Closure

Tomah, CPSoo 219.95 $60 Closure

Tomah, CPSoo 220,40 $60 Closure

Tomah, CPSoo 220,75 $60i{Closure

Tomah, CPSoo 222.20] """ "560/Closure

Tomah, CPSoo 223.40 $60!Closure

Tomah, CPSoo 224.01 560! Closure

Tomah, CPSoo 224,50 %60 Closure

Tomah, CPSoo 228.10 560:Closure

Tomah, CPSoo 228.50 %60 Closure

Tomah, CPSoo 237.50 $60iClosure

Tomah, CPSao 241.20 _$60iClosure 1+

Tcmah CPSoo 242601 360 Closure

Tomah CPSoo 242.80 $60 Closure

Tomah, CPSoo E 247.20 $60:Closure

Tomah, CPSoo 251.80 360:Closure

Tomalh, CPSao 254.60 560! Closure

Tomah, CPSo0 258.20 $60:Closure

Tomah, CPSoo 258.80 360 Closure

Temah, CPSoo 260.40 380/ Closure

Tomah, CPSoo 261.50 860 Closure ¢+ o
'E“emah CPSoo 261.75 $60 Closure

Tomah, CPSoo 262.50 $60 Closure

Tomah, CFPSoo 268,10 $60.Closure

Tomah, CPSog 268.50 $60!Closure

Tomah, CPSoo 268.70 $60 Closure

Tomah, CPSoo 268,590 _ 880 Closure ‘ 3
Tomah CPSoo,_MM;m 270,90 $60iClosure |

Tomah CPSoo ; 271.40 $60 Closurewm

Tomah, CPSoo i 274.40 $60: Closure

Tomah, CPSoo i 274.90 $680iClosure

Temah, CPSop 275,90 $60:Closure

Temah, CPSeo 279.70 560:Closure

Tomah, CPSoo 282401 $60 Closure o
Tomah CPSoo 284.80 $60iClosure

Summary Segment #6 Unit Cost Quantity Amount
Private Closure : 560 45 $2,760
Total Grade Crossings i $2,760!




Page 5 |

Segment 7A River to Winona =

Subdivision _ |Milepost _Cost {$00(Recommended Action

River,CPSoo | 28816 5274 Rural wiQuadrant Gates |
River, CPSoo 288.20]  $60IClosure | -
River, CPSoc 288.31] %274 Rural w/Quadrant Gales L
River, CPSoo 288.40 5274 Rural wiQuadrant Gales é
River, CPSoo 288.65 5274 Rural w/Quadrant Gales %
Rivar, CPSo0 288.80 %274 Rural w/Quadrant Gales

River, CPSoo 288.80 $274 Rural wiQuadrant Gales

River, CPSoo 289.10 $274 Rural w/iQuadrant Gales

River, CPSoo ; 289.98 $274 Rura! w/Quadrant Gates

River, CPSao | 293.10 %80 Closure

River, CPSoo 293.80 $60iClosure

River, CPSo0 294,70 $60: Closure

River, CPSo0 295.20 560;Closure

River, CPSo0 295,60 $60iClosure

River, CPSoo 295,70 360, Closure

River, CPSao 295.80 $60;Closure

River, CPSo0 296.05 $274 Rural w/Quadrant Gates

River, CPSoo 296,57 $60:Ciosure

River, CPSoo0 297.40 560 Closure

River, CPSoo 297 50 $60:Closure

River, CPSog 297.90 860! Closure

River, CPSoo 301.05 $60{Closure

River, CPS00 30290 S60[Closure

River, CPSoo 303.10 $60iCiosure

River, CPSoo 303.80 $274Rural w/Quadrant Gates

River, CPSoo 303.90 $274:Rural w/Quadrant Gates

River, CPSoo 308.80 $274!Rural w/Quadrant Gates !
River, CPSoo 307.20 52741 Rural wiQuadrant Gates

River, CPSoo 307.50 3274 Rural w/Quadrant Gates

River, CPSoo 308.00; §274 |Rural w/Quadrant Gates

River, CPSoo 308,40 $274 Rural w/Quadrant Gates

River, CPSoo 308.481 $274 Rural w/Quadrant Gates

Summary Segment #7A ‘Unit Cost {Quantity  (Amount

Private Closure i ' 560 151 $800

Rural w/Quadrant Gates 3274 17 $4,658

Total Grade Crossings $5,558




From Winona the DME paraliels the CP Rail track to River subd:wsaon milepost 312 1
ame

River, CPS00 308.80 $274:Rural wiQuadrant Gates
River, CPSoo 309.05 $274 Rural w/Quadrant Gates
River, CPSoo 309.20 $274!Rural w/Quadrani Gates
River, CPSoo 309.50 5274 Rural w/Quadrant Gates
River, CPSoo | 30985 $274 Rural w/Quadrant Gates
Rlver CPSoo 308.65 5274 [Rural wiQuadrant Gates | .
River, CPSoo 309.70] 8274 Rural w/iQuadrant Gates
River, CPSo0 310.11 $274|Rural w/iQuadrant Gates
River, CPSoo 310.75 $274|Rural w/Quadrant Gates
River, CPSca E 311.50 $274|Rural wiQuadrant Gates |
River, CPSoo 312.10 $274|Rural w/iQuadrant Gates
Summary Unit  Quantity  {Amount
Buzfai w/Quadrant Gates 5274 12 $3,288

!
Segment 7C Minnesota City to St Charles
Description Nerth Lat min  |West Long min _ [Recommended Action
Unnamed 44.08567 514! 91.76217 45,731 Rural w/Quadrant Gates
Unnamed 44.08083 4.85] 91.76400 45.84 Rural w/Quadrant Gates
Unnamed | "44.07317 "~ 4.39] 6176600 45.96 Rural w/Quadrant Gates
Unnamed | 4.20) 91.76483 45.89 Rural wiQuadrant Gates
CR23 | 4406350 381 9176100 45,66 |Rural w/Quadrant Gates
Twp 8 44.05600 3.36{ 91.75667 45,40 Rural w/Quadrant Gates
Twp Rd 8 44.04317 2.58) 91.76150 45,69 Rural w/Quadrant Gales
CR 23 44.02983 1.79]  91.77017 46.21 Rural wiQuadrant Gates
Unnamed 44.01417 0.85¢  91.75417 47 .65|Rural wiQuadrant Gates
Hwy 25 14400600 0.36¢  91.80817 48.55 Rural wiQuadrant Gates
Twp 12 S 91.81400 48,84 Rural w/Quadrant Gates
Unnamed . : . 91.83667 50.20{Rural wiQuadrant Gates
twpt 43.98333'  50.00: 91.83933 50,36/ Rural w/Quadrant Gales
CR 25 43.98217i 58.93! 91.85833 51.56!Rural w/Quadranl Gates
Golfer's Rd 43.98417. 59.05! 91.8B083 52.85:Rural w/Quadrant Gales
Twp 10 43.98147 58.87! 91.91950 55.17!Rural w/Quadranl Gates
CR 18 43,87783 58.67! 5193983 56.391Rural w/Quadrant Gales
CR 33 | 43.97550:  58.53: ©1.95517 57.31 Rurat wiQuadrant Gates
Utica Twp 17 " " "4397483 5849 91.95950 57.57 Rural wiQuadrant Gales
CR 115 4397167 5830 01 97967 58.78 Rural w/Quadrant Gates
CR 37 43.96700 58.02! 9200783 0.47 Rural w/Quadrant Gates
CR 37 43.96683: £58.011 92.00950 0.57 Rural wiQuadrant Gates
CR 118 43,96483 57.89) 92.02867 1. 78! Rural w/Quadrant Gates
Richiand Ave 43.96417 57.85, 92.06217 3.73iRural w/Quadrant Gates
St Charles 3.96650 57,991 92.06650 3.99:Rural w/Quadrant Gates
W 11th St 43, 96767 58.06! 92.06883 4.13|Rural w/Quadrant Gates
CR 142 43.97033 58.22!  92.07900 4.74 Rural wiQuadrant Gates
Connecl 142 014 | 43.87050 58,231 92.09767 5.86!Rural leuadrant Gales
Cannect 142 to 14 43.97033 58,221 92.10367 6.22 Rural wiQuadrant Gales
Summary 7C Crossings Unit Quantity 1Amount *
Rural w/Quadranl Gales $274 29 $7,946 1




Page 7 { i
'Segment 7D St Chatles to St F’aui
Crossing iNoﬂh GPS LatMin_ [West GPS [Long Min__ [Recommended Action
G5ih StE - 44 85533 51,32  82.02000 1.20iRural w/ Quadrant Gales
Edwards Ave E | 44.86800 52.08) 92.02233; 1,34, Rural w/ Quadrant Gates
._Hardman Avenue Sf.  44.87350 52,41 92.62317 1,38Rural w/ Quadrant Gates
Maltby St - 4487517 5251 82.02350 1.41:Rural w/ Quadrant Gates
Hardman Avenue S 44.88000 52.801 92.62433 1.461Full Width Barrier |
LArmour Ave | 4488700 53.22 92.02550 1.53:Rural w/ Quadrant Gates
John Carroll Ave 44.88433 53.66; 92.63050 1.83;Rural w/ Quadrant Gates
Hardman Ave N 44.89533 63.721 9203167 1.80{Rural wif Quadrant Gates
Ranchnot Rd 44891250 5475  92.05183 3 11 Rurai w/ Quadrant Gates
Summary Segment 7D Unit Quantity  Amount §
Private Closure ‘ $60 100 $6,000 i
Rural wf Quadrant Gates 5274 8 $2,192 i
Full Width Barrier $55C 1 $550 ¥
Total $8,742] 5
Private Closures is an estimate based on an estimate of private crossmqs for the entire route.

; E | - 5
Quantity Summary for Segment 7 River to St Paul E
Crossing Seg7TA  iSeg7B Seg 7C Seqg 70  Total
Private Closure 15 Qi 0 100 115
Rural wf Quadrant Gales 17 124 29 8 66
Full Width Barrier 5 1 1
Summary of Costs Segment 7 Riverto S$tPawt ¢ ¢ & 4+
Crossing ‘Unit Quantity {Amount
Private Closure 560 115 $6,300
Rural w/ Quadrant Gales 5274 66 518,084
Full Width Barrier | $550 11 $550
Total Cost Crossings | ! $25,534 ;

e

| S







TRI-STATE II HIGH SPEED RAIL FEASIBILITY STUDY

Appendix 6.2.4
Infrastructure Detail: C-2 Rochester Route

New Alignment 150 mph




Tri-Siate Phase | HSR Feasibility Study

. C-2 Rochester Route 150 MPH

ltem

1.0 Trackwork

1.1 HSR on Existing Roadbed

1.2 HSR on New Roadbed (Existing ROW)
1.2A HSR on New Readbed (New ROW)

1.2B HSR on New Readbed (Double Track)
1.3 Timber & Surface w/ 33% Tie replacement
1.4 Timber & Surface w/ 66% Tie Replacement
1.5 Relay Track w/ 136# CWR

1.6 Siding
1.7 Fencing

1.8 Electricfication

1.8 Other Track Work Chicago to Milwaukee
1.10 Land Acquisition Madison

1.11 Land Acquisition Urban

1.12 Land Acquisition Rural

Total Track Cosls

2.0 Stations

2.1 Full Service - New.

2.2 Full Service - Renovated

2.3 Terminal - New _

2.4 Terminal - Renovated

2.5 Maintenance (110 MPH technology)
2.5A Maintenance {150 MPH technoiogy)
2.5B Maintenance {185 MPH technology)
2.6 Stations Chicago to Milwaukee

Total Station Cost ‘

4.0 Turnouts

4.1 New #33 - 136# High Speed
Total Turnout Cost

Linit

per mile
per mile
per mile
per mile
per mile
per mile
per mile
per mile
per mile
per mile
LS

per mile
per mile
per mile

each
each
each
each
each
each
each
LS

each

Unit Costis

$873
$932
$1,376
$2,308
$136
$224
$328
$802
$49
$991
$212,917
$5,000
$264
$o8

$1,000
$500
$2,000
$1,000
$10,000
$86,000
$162,000
520,428

$585

Quantity  Amount

28

310
29

339

1

3
10
293

- ) N

$25,317
$0

30
5715,480
$3,844
50

S0

50
$16,611
30
§212,917
$15,000
32,940
$28,714

$2,000
$1,000
$6,000
$1,000
80
586,000
$0
$20,428

$1,020,923

$116,428



Page 2
C-2 Rochester Route 150 MPH

5.0 Bridges - Under

5.1 Four Lane Urban Expressway

5.2 Four Lane Rural Expressway

5.3 Two Lane Highway

5.4 Rail

5.5 Minor river

5.6 Major River

5.7 Mississippi River

5.8 interstate 90 Dakota Rvier Valley Structure
5.9 Elevated Structure Milwaukee

5.10 Elevated Structure St Paul

5.11 Elevated Structure Chicago to Milwaukee
5.12 Bridges Chicago to Milwaukee

Total Bridges - Under Costs

6.0 Bridges - Over

6.1 Four Lane Urban Expressway
6.2 Four Lane Rural Expressway
6.3 Two Lane Highway

6.4 Rail

6.5 Viaducis - Major river

6.6 Tunnel (One track)

Total Bridges - Qver

7.0 Crossings

7.1 Private Closure

7.2 Rural w/ Quadrant Gates

7.3 Urban w/ Quadrant Gates

7.4 Full Width Barrier

7.5 Crossings Chicago lo Milwaukee
Total Crossings Cost

8.0 Signals

8.1 High Speed Turnout

8.2 System Instaliation for HSR (1 1OMF’H)
8.2A System Installation for HSR (150MPH)
8.2B System Installation for HSR (185MPH}
8.3 Signal Costs Chicago o Milwaukee
Total Signals Cost

9.0 Curves

9.1 Elevate & Surface Curves
9.2 Curvature Reduclion

9.3 Elasiic Fasteners

Total Curve Upgrade Cost

Total Upgrade Cost

‘each

each
gach
gach
each
gach
LS

LS

per mie
per mile
per mile
.S

each
each
aach
each
each
per LF

each
each
each
each
LS

each

per mile

per mile
per mile
LS

per mile
per mile
per mile

$4,848 15 $72,720
$4,036 42 §$169,512
$3,062 285 $872,670
$3.062 15 §45,930
$812 42 $34,104
58,118 10 581,180
$234,000 1 $234,000
§74,000 1 §74,000
$39,000
§39,000
$39,000
$97,152 1 §97,152
$1,681,268
10,516 2 $21,032
2,630 3 $7.890
1,871 5 £9,855
6,572 2 $13,144
10 1060C $106,000
$157,921
60 180 §11,400
274 22 56,028
341
550 19 $10,450
71,510 1 §71,510
$99,388
1,098
150
350 343 §120,050
980
$46,877 1 $46,877
$166,527
42
284
59
$3,242,855






T T

Tri-Siale Phose [F HSR Feasibifty Study : ] ; ; t i
12-J8n-99 [ | i i i
! Segment 1 Segment 2 : Segment 3 Segment 4 Segment § Seogment § Segment 7
E C-2 Rochester Roule 150 MPH Chicago to Miwaukee | Milw to Ixonia ixonia to Hwy 51 Airport Track Hadisen lo LaCrosse Kiss, River Basin River o St Paut Total Totat
A ltem Lnit Unit Costs [Cuantity tAmount Quaniity | Amounl Quantity | Amounl § Quantity | Amount Quantity | Amount | Quantity | Amount Quantily ! Amount Quaniity | Amogunt Quantity | Amount
1.0 Trackeirk
: 1.1 MSR on Existing Roadiad per mile 3873 28 325,317 - 29 25317 ] 29 25 317
i 1.2 HSR on New Roadbed (Existing ROW)} mer mile 5332 50 - : -
% 1.2A HER on New Roadbed (Now ROW) por mis $1.376 0 . -
1.213 HSR on New Roadbed {Double Track] per mile $2.308 310} $715.480 - 40 92,320 3 6,524 -138 313,888 131 302,348 310 715,480
1.3 Timber & Surface wi 33% Tio replacement  Iper mile §136 28 $3,044 - 29 3,944 | 28 3.944
1.4 Timber & Surface wi 66% Tie Replacement |per mie $224 30 - :
1.5 Relay Track wi 136% CWR per mile §329 3¢
1.6 Siding per mile S802 %0 - ] -
1.7 Fencing per mie £49 339 516,611 - 28 1,421 40 1,960 3 147 136 6,664 131 6418 339 16,611
1.8 Electdcfication permile | 54901 50 - hy
1.8 Clhe: Track Work Chicago io Mitwaukes LS $212.517 1| $212.917 11 212917 i 1 212917
1.10 Land Acquisition Magison per mile $5.000 3 515080 - 3 15,000 3 15000
1.11 Land Acquisition Urban pet mile $284 10 $2,940 - - 0 2,940 i0 2,940
1.12 Land Acquisilicn Ryral per mile $96 293 §2B.714 - 40 3920 138 13,328 17 11,466 283 28,714
Total Track Costs | 51,020,923 212,817 30,682 98200 220N 333.880 - 323,173 1,020,923
Segment 1 Segment 2 Segment 3 Segmont 4 Segment & Segment § Seg.ment 7
Chicags lo Milwaukee § Milw lo Ixonia Ixonia to Hwy 51 Airport Track Madisen to LaCrosss Miss, River Basin River io St Paud Total Total
2.0 Stations : ] Quantily | Amount Quantity | Amount | Quantity 1 Amount Quantty | Amount § Quantity | Amount Ceantity | Amount Quantity | Amount Cuanlity | Amgunt
2.1 Full Service - New each £1,000 2 £2.000 2 2.000 2 2,000
2.2 Full Service - Renovaled each £500 2 $1,000 1 500 1 500 2 1,000
2.3 Tenyinal - New each . 52,000 3 $6.008 i 2400 i 2 4,000 3 6,000
2.4 Terminal - Rengvaled cach 51,000 1 51,008 1 1,400 3 1.000
2.5 Maintenancs {110 MPH technology) pach $10,0680} 80 -
2.5 Kaintenance {150 MPH technology) each 565,060 1 $86.000 1 86,000 1
2.58 Maintenance {183 MPH technology) cach $162.080 $0 .
2.6 Siations Chicago to Milwaskee LS $20428 if_ $20428 1 20,428 1 20,428
$116.428 i 20428 1,500 | - 2.000 2.500 . | 90,000 116,428

Tolai Station Cost




L2645 1£9'62 go0'608 | 9Lyt PiL51 §Z6UGLS Jang - sabpug o1
000808 91 G00°a01 {00801 0o0a0ls 1 80o0L  iuS =7 190 {NIRs aUQ) jpwiny o'
. LoTe JaA eyt - EIONEIA 58
el 14 yriEd < i Frivgis Z 2i6'8% LI 12 0
SGB'G 5 126'% 1 } HER ¥ SE6'68 5 1IE'ES Hiua Apaglify Sugiomy €'Y
062, £ [ | 08843 £ 0eg'es KIes Aemssaadxg [Bny ouen nog 2°g
2E0'iT 4 950 i 915'0L [ 2E0°1E8 |12 915'64S Lo ABrsE5:0¥3 URDIN BUBT NG |G
ROy | Apueng POy | ARREE NG Whowly | Amueny) UROLLY | ARUBRD | nolly | Anuendy wasily | Anveny | wnowy | Anueng JURBLEY | ApuenD Jar0 - safipug o
WG W) IR 1S O 38A1 LSRR AR EEIY BES0IORT 0] UCSIPEYY NG} podiy 1 G A2y 0 80N Biliod 0 i § eaxneNgy of ohbramn
T UReEes g weambuy g webag PETENMLER) ¢ uatubog | 7 wnwihag | sibag
i
SUL1881 9ZE¥eS 0OU'BDE QLETYS 9846 654’581 9iL'EL 5146 FEFAI Siso7) Japur] - sabplig [Ejo],
251746 1 751 16 ! z5i465 i 261 168 g1 saynemiy 0 cBeow) sobpug 7ig
4 UR0'6ES TN aaynemiy o) obesnr) &2N0nAS PRIBASI LL'G
- - 0UO6ES s Jod ¥ 15 BamsnAg PREAdD §L ¢
N - OGO GES Gl Jod SEYREATI BIDRAG PRIBABEI 65
000k 3 Go0'§2 3 {00'rLS { ouo'yis 8% SIS A3IRA 131AM PIONEQ 06 SIRISIDIL 26
CO0'¥ET ! 0a0'vEE b DOOYEES I 080'pEes S HBA 1ddssEEy S|
0gl'ig [ gEz'gL 4 ZIYTE ¥ TSE'vE £ gii'e l DRL'ERS |01 EE Hara Jand Jale 95
OV PE [44 B ri EiscH B4 RIS z w01 4 FOUPES  j2F L83 Lyaka AL DU §'5
0CE'GY §1 agl's € GE90L G} K] Z DEG'SPS Sl ZIU'ES yaea ey F'8
04928 58¢ SE6'$6E el OE1'Z5¢E Sit 981’5 £ BIY'AEL BT 0L9'ELES  |59L 1ZO0°CS LD Avrydiy ey omE €5
f 215601 [ B9Y'2S |41 BEZB'ZH £ gBl'cz 5 e L ZIE68IS Ty 19E0'4S it Avmsspidy [einy) SUBY NS 28
| 0EL'EL &1 TEY'EY Jof ZBERY T 9696 Z 0eLTLE 51 grevs HIe3 REMESHIINT UBGIT) BUET N0 |'S
nowy | fuenp wnody | Aguing WnOwy ;| AHUeRD juncusy | Aluenry | unowy | AmuenD JunGiERy { AUBND | Junowy T AIRUERD waouy | ARUEnD 13pun - ssbpug o'
[ty 250] REG 1S O idArY uERE A S5 FEECIDRT O] LOSIPEY o] ubding 16 AmH O gluox| BIIGX] O} My | BOHOEAIY O] OSEDINT
£ wvswrbag g (uafiag & ualhag + wawbag £ wawhog 7 1uolubeg | WbEs
1500 0UInT eloL
5553 ipoetal Paads uli #6E) - CEA RSN L'y
oWy | AluenD WOy | Anwenrs wnouny | Apueny UROWIY | AUERAD | funouly | AmuenD RSy | AmUenD | wnowy | Apuenp wRowy ; Anuend : sinauinl oy
1E101 [T |NBZ 15 G JaATN 158 13Ad 55N BEEOTHE O LOSIPEY WOTIE LOTINS 15 AM 0F Bluox} BIUCX] G Al | eswnempy o obedidy
D wsiirbeg g wawbag g wowbag t weibag £ wawbag 7 uaibag { wewlseg He$ (G 1 51003 JA564UD0M 2203
1 E I [ | ] 1 g 8lég




I

| i

!

b

i

i

i

Fage 3 3 i i
C-2 Rochester Route 150 1PH Seqment 1 Segment 2 Segmant 3 Segmonl 4 Segment 5 Seamenl 6 Sagment 7
Chicago to Milwsukee | Milw lo xonin Ixonia to Hwy 51 Adrport Teack Madison in LaCrosse hhiss. River Basin River to St Paul Tolal Tolat
7.0 Crossings Cuanlily | Amount Guantity | Amount | Quantity § Amount Quantity § Amount | Quantily | Amount Cuanlity | Amount Quartity | Amount Quanlity 1 Amount
7.1 Private Closure each B0 180 $11.400 2 120 a2 1.920 56 3,360 100} 6,000 198 11400
7.2 Rural w/ Quadrant Gates each 5374 22 £6,028 14 3,836 i 8 2,192 22 6028
7.3 Urban w/ Quadrant Gates sach 5341 o] 50 - b
7.4 Full Width Basrier each $550 19 510.450 18 9.960 1 580 19 10,450
7.5 Crossings Chicago fo Milwaukee LS $74,810 i 871,510 1 71,510 1 71.510
Total Crossings Cast £99,388 71510 13,856 1,928 3.360 8742 | ga 388
i

Segment 1 Kegment 2 Segmant 3 Sagment 4 Segment § Segmont § Seg.ment 7

Chicago 16 Miwaukee | My 1o ixonia 1xoniz ko Havy 51 Adrport Tragk tAagison to LaCrossa | Miss. River Basin River to St Paul Total Total
8.0 Signais Quanlily | Amaunt Quantity | Amount | Quantily | Amount Cluantily [ Amount | Guantity | Amounl Quantity | Ampunt Quantity | Amount Quantity | Amount
B.1 High Speed Tumoul ‘each £4,088; : - -
8.2 Systent instailation for HSR {110MPH) per mile $180 - -
.24 System Installztion for HSR (150MPH) per mile $350 3431 5120050 33 11550 40 14,600 3 1,050 138 47,600 131 45 B50 343 120,850
8.28 System Instailation for HSR {185MPH) per mite S980 - -
8.3 Signal Cosls Chicage lo Miwaukee 1.8 546,877 13 546,877 3 46,877 ! 48,877
Total Signals Cost $166,827 48,877 11,850 14,000 1,050 47,600 45,850 186,927
i !

Segment 1 Segment 2 Segment 3 Segment 4 Sogment 5 Segment § Seg.menl 7

Chicage 1o Milwavkee § Mily (o Ixonis Ixonia 1o Hivy 51 Ajrport Track tiadison 1o LaCrosse Miss. River Basin River 10 81 Paul Tolal Total
9.0 Curves Quaniily | Amount Quantity | Amount_ | Cuanlity | Amount Ouantity | Amount | Quantity | Amourtt Chunnlily | Amount Quanlily | Armount Duantity T Amount
4.t Elevate & Surface Curves per mile $42
@ 2 Curyature Reduction per mile 284
9.3 Elastic Fasteners per mie $59
Tota! Curve Upgrade Cost
Tota Uparade Cost 53,242,855 5448.8841 SR7.1401 $209.576 $44 6231 $1,036,210 $308.000 51,018,222 £3.242.855







£ £ € 00'e 00'¢ 000 podiy

puet| sousd/ L] €eSRLE L] HSHEZ L] USHYEZ L BUHSHZ LIXAYSHL L sojlw!  dy pugl dw uibeg]  uoisiapgng

Hodiy ¢ juswibag

oF Ov OF _ 00°0v 00°0¥ 000 UosIpe

puet] 90usd/ LI CESPLE LT MSHEZ || MSHYZ L 12UMSHZ LIXIHSHL L sajlW| iy pul| diN uibag]  uoISIAIpgng

+G Ami 0} BlUOX] ¢ jusbag

000 0062 00'62 000 000 000 0062 0E'€E 12JoL

62 62 62 00'62 00'8LL  |00'06 qng umopaie

. 0g'y 06 LS8 Gng UMOLIBIBA

puel s0ud4/ L €ESRLIE L] HSHATZ LI HSHYZ L} @UMSHZ L {XIHSHL L SaIM]  JdIN PUT] oW Uibag]  uomsiapgng

: BIUOX] O} 9aynemy Z juawbag

S1S00 NUn pajisads (e sinod et paads by e 10 uolonysund 1o} palinbal ncwmq 10 s3I DueT

apw tod gRO'APS SO 1SOD JUN B YlIMm SIPIS YJog Uo aInoy jiey pasdg ybid jo bupuaq ERITERTR

B Jad 000'9E LS JO IS00 HUN B ylim Juawa0e[day a1l %EE UM B0BLNG pUE JBquIL] EESRLEL

ai Jad 000'80£'ZS 0 1500 JUN B ujim (0.1} 8{qno(]) PAGPEOY MBN U0 X1omydel ey paadg ybiH dSHEe L

aw Jad QOO'9LE' LS JO 1500 Hun B yim (AepA 1O WD MBN) REGPEONM MaN U0 Mlomyoed) iey pasds ubiH HSHVYZ L

aw Jad 000'ZE6S 1O 1500 Hun e yim (Aepn Jo by Buisixz) pagpeoy] maN uo Yiomyoed ey paadg ybik]  mauySH 'L

ajiw Jad 000'S/8% 40 1800 JUn B yim pagpeoy busixg uo yiomyoed ey pesadg ybiy XOHSH L't

SHUM jo uoliugaq

04508 |OL'6gE 10062 oL'ole 1000 000 00'6Z OV £¥E (2101

8Z BZ 082 0Ly v L0F Yed UBLILLISN

91 9l 09l 0911 00°0L Jlioed uotun

Ot 0L 0l 00°0L 00704 000 JHIdE] UOIL
L1 LU} Ll 0021y |o0'ZiL [o0'0 BJOSBULIAL

L'SEY L'GEL Lggl 0L6eL  loi'gEl 000 UISUODSIAA

g £ € 00 o0t 000 Hodily

oy of oy 00°0¥ 00°0v 000 uosIpep

62 62 62 0062 |00'6LY  |0006 qng UMOLIBIEA

- 0g'¥ 06 1’68 qns UMOLIBIBAA

puel| 80us4/ || £ESRLE L] MSHEZ L| MSHYZ | }BUMSHZ L{X3MSHL'} sofiw| 4 pug| JN wbagl  uQIsIApang

ned 1s/aisayooy/eaynemin z-0

ABojouyoa) HdiN 061 9118 UL

ity




00'LeL OF'LEL Q00 oF'LEL 000 000 000 oy ict 2101
B2 8¢ 08¢ Z0L¥ VL0V e UBLLHUSN
N 91 9L 09t 0811 00°04 DB Uoiun
0 01 01 0001 000l 000 aioed uolun
LLL L1 LLL 00°2EL 00211 000 2lossuuiy
PUeT| a0uUe4/ LI CESRIE'L| HMEHET || UEHVYE L BUMEHT LIXdHSHLE L sapul|  dw pus] dw uibag UISIMDONG
iNEd 1S O 19Ay / swbag

_
LOISIAIDQRS BJOS3ULIA O WUIM v_mvn“ucm abesjiy
uiseq Jany ddisissipy g wawbag
£'8EL L'SEL L'5gL 8L6EL 04’6} 000 UISUOJSIA
PuUET; @0UBH LI CESRIE L] HSHYZ 1| HMSHYE LSUNEHT LIXERISHL'E se|wi  JIN puzl| oW uibag uoISIMpPgng
8550J0ET 0} uosipey § juabag
| | g abeg




gct'gLis

1500 UOREIS [830L

gzy'ozs i L AAAS S aajnemiy 0} obediyy) suonels 9’z
000'29LS yoea| (Abojouydd) HdiN §81) @durusiueiN §5'7

000'98S 11 000'98% yoma| (ADojouyds} HelW 06 1) FoUBUSIUIEIN V5T
000'0LS yoesa| (ABojouyoa) HdN 01 1) 80UBUSIURN G'7

00018 |1 000'1% yoea pajesouay - [BULLBY 7
00098 € 000'28 Yoea MaN - [eLillist £'7
00018 12 0088 yoes paleACUBY - BOINRS NG 22
00028 | 000°18 yoea MBN - BJIMBS lIN4 |'Z
SUOlIBIS 02

Alewtung

000'g8 - MaN| Abojouyoa) HdW 051 Aypoe aoueusjuie |y

0oo'e g suoneAQuUay Jofe |BupLIB | UoiBEIS uoiun ned 18

a00n'z g MIN (US| lg)sayooy

aon‘L S MBN a0lA18g [ind 8ssoine

000'L $ MBN 9IIIBG |IN Yewo g,

00s g UOIZAOUSNM BVNIEG [N SHa(] WSUOISIAA

000’2 $ MoN [euriiaf uosipei

00s 4 LOIIEAOUDY BOIMBG |In- UMOHISIEA/PIOIN00IG

000’k g UoHBAOUSH |eUiLLB | HORBIS UOIU} 93ynemiip

{000%) 1S0D | UOJOY PapUBLLILINIaY adAj uonels

sajjliioed eouBUa

B[} pue suopjeaijipoly uonels pasodolyg

HdW 051 810y 81N0Y Ja1S8YI0Y g-0

66-4Er-G)

Apmg Ajigisead 4SH Il eseud a3ejs-iiL




Yil'618 “ 1BAQ S2bpUY 1509 2101
¥88°'S ¥ 17618 — G
06825 € 08928 jeiny sUeTy
Wnotly  Ajjuen; 3s0D uun 480 sabpug - Aptuuing
i
~ ‘8LLELS 18pun sabipug 1500 [B10)
8L1'8% L 811°8% 1AL J0iBIN
PZO'Ls i 2188 JBAR JOUlN
9E0'7$ P 9808 | — AemsseidxF jeiny sueq y
unoly:  Ayjuenyy)  3sod Hupn 1apuny sabpug - Aleliing
T IBAD - jBiny auE ¢ 19 AMp 18AQ 057021 ans umopsiep
18A0) - [BINY BueT ¥ 1] AMH 18A0 OV'BLL qns UMoUS]EpA
“IaATy 10U DMOLLOLOAQ) 18pUn 088} L ans UMopIep
o TiTieAp -aue] g A 18AQIGE'OL L qns UMOUSIEAA
F B ATy J0UHA] DMOWIOUODO) 1Bpun0e gL L qns UMOIBIEAA

N 18pURA - jeiny alet ¢ Arap 18Pl 0961 T Gns UMOHSIEM
FIBAO -aueT zi Buix Amp BAQ08ZLL qns UMOLSIEAR

IBRG - sue 7oy eqdweny BAO 08011 gns UMOUBIeM

18AQ) - |einyy aue b Bury Ami 18AG 06401 gns uMoNalep

T Rag S BuBT e JAMy BERS YR T ENS UMONBIEM

...... 1oy ol deAld x04i 1BpUnioo’ool qns UMOUBIEA

aweN adAj | dil UDISIAIDONS

juatesl] popustilonay

i

P

¥

,B>O mmmnmm pue tapun Sabpiig 101 UOHIY PIPUSWIICIIY

HdIA 05 81noy Jajseyacy z-9

S39014g

'66-UB[-G]

Apmig Ailiqisead Yoy 1 aseiid ajeys-i)




__Aapun abplig aue ZiEL'6S 0558688 €48 JLELELVEY . ) Py sliiaieN

I JoA JOUINIES'8G LLAI6'88 ({828 QGLELley y@a17) %oolg Auolg

Japur abpug aue Z gL 119688 088 £EQEL'EY (o0ug Auojg) peoy
lzpur abpug sue 2190° 25 00L56'88 0g'8 EEREL'EY Py Uicipuagy

Japun Aemsseldxy [einy auen yi68°95 0sir6'88 828 LIBELEY . 88YS
1apup) ebpug aue z:98°65 00LE6'88 11€8 05BELEY py tabuudg

13pun abpug sue Z 1y ¥5 00¥16'88 [ANS:) I98ELEY DUBT] MBI {11

» iapup abpug auey z, 10°'vS AL106'88 bE'R 00BEL €Y 9 HO
13pun °bpug suel 7 16°25 £8788'68 i9E'8 CEBEL'EY auUET alngld

L deay Jolep ve'zG £E£C.888 /E8 0seeL ey JBAIY HI0Y
J2puUn mmvnm aueT 716505 _L1EVPE'EE  6E'8 £86CLER Qdd

Japup abpug aue 2 69°6Y 051998 op'8 0Q0vL e P 1580

- | JBAR JOUINIBD'EY 008LR'88 :ip'8 LIOVLEYR weang
Japun abpug auet ZiGL ty oA sorL ey \R=1¢]

I JOARY] JOUIN: [ 27O% 086,288 £¢8 i050FLER e sUyeH woll 'wesng
JOAIY IOlBNIGR'GY 1ALPBL88  pPg L80RLER J3AL 20MOWCUOD20

1apury 9Bplig dUBT Z1Z8'GY 1985298 ivpg L90bEEY | A YD AMH ‘80

| A8pun peniee'Sy 0695288 P LA AR A =02

o ,hmucPwmm:w BuUBT 2:92 vy L9EL°8B8  vv8 mm@ww £y o Py Uty

dspun Aemssaldx3 |einy oue L) vy LISEL 88 1S¥F'8 E80FLEY o 9¢-1

) Japun abplg sue Z.98°cy ~{00LeL’88  G¥'B £B0VLEY Py Hodiay

N Japun ebplg 8ueT Z.66° 21 I0GGLL 88 81’8 QOL¥PLEY . X HO
L IeAly Joui 0S°ZY I£€802°98  19¥'8  00LvL'EP H8a43 uosuyor

1apun abpug sue z:ze'zy ) ££504'88 948 QoLriey PY aalod s

18pufy | abpug suelziLl Ly 4168988 i9b'R 0oL ed o (€R=le]

Bpur} mmnmm suel Zies oy £€5/998 i8¥'8 0oLy Er py 18uoodg

i lapup) abpug aue z:/£°6¢ 2195988 9’8 GOLvLEb R=R=e

1apun) Aemssaidx3 jeany sUeT b L0°6E 116988 1i¥'8 LLLPLEY d Ampd
iapupy abpug auey Zi£98¢ FANA LR IR AN LLLVLEY J WO

Jspufy abpug sue 716/°g¢ €8Gy9'88 1Lb'8 FLivLEr . d d2

| 18 10[BIN GG BT LIEPOR8  UvB LLLVPLER J8Aix J0MOLLIOUCD))

lopun) 9bpug due 2igL'ge £€9£9'88  8v'8 ECivl el PEOY S[BAYI0M

[ JaAl Jouly 9z°/¢ 0012988 8v'8 ECiPL e wesng

: Lwpun mm,ﬁtm aueT £ /108 0988 8y ECiPLEY o BUE™ 3533y

¢ HOROY PBpUSILIODaY; i 8dD 159 EE umﬁ SdD HMON ug|jeosot

A m T ‘uoSIpEy 03 BiLOX]| € Judibag

S | S ab5




o R SR R mmm 12 N 5 awbag EU:D sabpug [e10]
yoe'vzs 81188 12l Jofep
$B9'cs Z219% o JaAld JOUN
vZ1'9g z90'ts jleyd
gly'gLls 290'ts o oauejg

m 08l'0es 9e0'vS Aemssaidxg jeiny aueT y
969°68 SRS Aemssoalidxg ueginy sue ¥
! unouwly!  Ajuenp  1sen Hun iapun sabpug Arewwng
Jopun M Ly'6L 06EEE'68  (Iv'9 £890L°ER indg copSiEAA MY
4apun >m2mmm‘§xw ueqan sue 6681 1089168 L¥'9 £890Lcy | 161
tapupy ebpug aug ZiZL 6L Z98lE'68 29 DOLOLEY ! 12l | Es00jeN
lapun abpug auet Z1H0'8L 11800E'68 IGE'Q £8G0L°EY aAlq uosduioy) N
1apuny abpug aue Zipy L1 £9062°68 1S¥9 0G8.0L°EY aAuQ sjbe]
{apun abpug suevz|9g /1 £€682'68 (8v'9 0ag0L ey BALIC maindie
Aemssaidx ‘uequn aueT ) £198¢'68  125'9 119801 Y
2] 215979 E8G/268 1999 DOLLLEY . .
Japun sbpug aue Z/G6 6L 1958268 08'¢9 EEELL'EY Py Jau@y
~ 1apun abplg suel 207Gl EEESEH68  1B6'G £eoLl'Eh 10] ¥ {saloy
i 19pun abpug suRt Zi/ /vl A19¥e68  80°L oogliel Py vosIoy |
m : Japun abplg suet 765 vl 05T 68 gl £8RLIEY LHD
) ._mncm Aemssaldx3y 2iny suet ¢ L6'LL 0686168 18574 £8GZL'EY N HD
[ oAl JouN LOTLE 0SERL'68 B L 05921 Er yaaly) Buouoyysoy
hmnmo,fmmt:m suen 718001 LLi9L'68 1§97 0G/ZLEY . 11 HO
‘‘‘‘‘‘‘‘‘ ) tapun 8bpuYg dUBY 21226 I/9EGL'6E  RYL o0l ey w_ m:Sm&m.ﬁ
JBpun mmmtm auelgZg s EEOELB68 1944 £EBZLEY Py 8bpiy
sepuny abpug sue 21426 LEO60°68 (1871 LLIELED PH Aied MeQ
oy d8pun) Aemssaidxy einy suBl v e LYZL'68  [P6°L geeel’ey €4 U8
| SAY JOUN B0 00890°68 |86°L 0scel ey ®oadD BULdg
Japup abpug sugt zig0t ‘£805068 08 osgel'ey Py UNOssiy
R sapun abpug suet Zi51r'z £80P0°68 S0'8 LIPELEY Py aury lamo |
e 1BpUR 8BPUG AU 21680 €8V10°68 €18 055E1 €Y Py 1ap(axog
+apun abpug auet g 2565 00c66'88 02’8 £90EL'EY OHO
| OOy pepuallitucIay Sd9 ISOM Uil 1B 849 YHON uones’oty
M I ¢ obegt




lapup sbpug sue Zie0'ee 21968 [B6'8L 0G9LE'Er | sueT apield

Japun obpug aue 26412 Llegees  iLest 10680cEy | (pY puodasoconym sjaasiajul) M = 0]

o :Jopup ebpug sueiziegie 0S09€68  i11'8L  €8L0EEY Py patieuun
B | epunebpuasuez oyl J9ISE68 OLLL 0096ZEY | Py Kesuey
Japun sbpug sue 21212 Osvee'e8  8e'lL /9682'ch o pH Yatiap]

lapun abpug aue 2150'12 EBUSE'BY /891 Lilsz'er NaHD

lapun abipug auet z./8°02 EBIFEBE  1/¥'9L QSylZ'ey REES

Lmn:D Aemssaidx3 [Biny 8UBT ¥'8Y 02 EELreeg  (LLGL 8252ty o A MO

| 43AN JOUIN 802 ECLPEBE  (10'SE LL0SZEY 12AlM BlEYRA

i lapun ebpug sueT Z 6v'02 DSLPERE 98Pl LOLYTEY N AQ HD

Japun abpug aue z164°0¢ 05LPE68  18L'FL ELOVEEY }S @alalon

Japun abpug sue7 zle5 0 LLEVE68  18TPl 008EZ Y - Py tinguiA

4apur) abpug aueq z:66'0Z 05eye88  [LYEL A pY Aeig

- 13pur) abpug aue g/¥50z EEZPEEE  180CL Q08Leey 4 elonbag

. apun) abplg suel 2:05°02 LOLYE8E i1 0s66L'EY | aueT Wioieing

R iBpun >m.smmmaxm [y 8UeT $:88°0C ECLYEBS 1991} CEVBLEY Bl AmH

I 1epun Aemssasdx3 ueqin sue 16502 051vE'88  BYLL  0SLBLEY (Bunsixa) 06-1

1apur obpug oue £.05'02 J9LYEER 9P L1 00LBL'ER P paweuun

....... Japun abpug aue z:zg'0g 00ZHE'88 004 geenley P puseq
J9pun abplg aue Ziv5 07 CEIVE68 050l 00SZL €Y Py Aapjong

. uchay papusiiwiooay; Sd9 IS8AN Ui 3BT §d5 YHON uoReI0T

uiseg JaAry 1ddississip o) uosipely ¢ jusbsg

gisols i 91501 A Aemssaidxg uequn 8ueT v

- o n junouy B;:mzc 1509 U 13Aa0 sabpug Lewwing

m 981'6% £ 1290'es Jspunysuet g

unowly!  AyjuenDd: 1500 Hun Jspun sabpuyg Aewuwng

T ispun) auen g 00ese 68 I0SEZLEY : U] |BUOHELLISIY
o 13pun BUBT ZIEEZ5E68  I0GLZLEY N _ Aueiued
lapun suen Z.6E25E68  (LLIZLER uoslapuy

Lm__,O - Aemssaidx3ueqin aue /996’68 [EE/0LEY | LS Aemybipy

abpug Jo adiy 159 . Yuon " auwenN

v Haei] yodiny §jusiibag

e M e - 364

!
]

.
r




13pun abpug sUe Z196'GE /966568  BOPE  [L18IGEV _ PYudem

. lapunabpugauetZziJOSE . 0GPBGEB 8V HE 19I5 ey S PYZINUDS

sapun abpug aue Zi Ly JLLOPG'68  BBEE os99sey | ~ py usysddepy

" iapup) kemssaidxg jeiny aieq 1126768 (LBEE 0596 '€ [Z1 ¥S
18pun Aemssaidxy Riny BUET 118262 0088768  08'EE £EEQGEY B6E MS

| Jopun sBpug suel z 0z2'62 /098¥'68  'BLEE LIEQGEY | Py 8be10d B UISUOISIA "M

1apun Aemssaldxy (einy auen yi/1 '8 - 0G69%68 ELEE L1295y LS HS

Japun sbpug suen zigz' /¢ /9vSp'68  189€E  lEElgsEey 199115 uo)|iLeY

Japun sbpug aue 2:69°9g Livby'68  186°CE [96YSEY - 19813 HsqlY 3

1apun Aemssaidxg eIy BUET] 11997 0SEPRER  pEZE 006+5 '€ Py 8snop AousBy g £€ US

| dspunsBpugeuez 669z |0GZyYER  (SEZE 0SLPSEr | 193413 Joladng

| Ispun ey €5°9¢ ilichre8  187TE £BOVSEY Y

Japun @Bpug suel Z:9y'9Z 00LPP 68 0LZE 00SPSEY | |ledj, BuOnEm

| lspun ey igege J9BEY'B8  BSZE 00E¥S €Y S

Japun abpug auel zi/z2'92 £RLEVBR  Zv L EEOPSEY | 1S oLejuQg

| | dspunpeyi/L oz LLOEY'B8  12ZE £89EG°EY ey do

an:: Aemssaidx] [einy aueT ¢ Jg'GT _legzey’B8  i0LLE gEglEeY | LG HS

I dspun abpug sue 7 68'1C £BYLY'68  1Z0°0E €E005°EY | pY patuRuln
¢ " iepun abpug sue z.68'vZ £8YLY'68  1BE'6Z 1968V'EY py Aunpy

. depun abpug aue) 2:68'v2 E8YLY 68  6V'4Z L185v'EY F Yo

| lond JoUINBSPZ - E8PLY 68 Ih1 L2 IBEZGYEY yaaL) uny Ayooy

‘ . Jepun abpug auel z!68've EBYI7 B8 18692 LI96v1 e Py asiop

1apury abpug sUBY 6897 £8YLVE8  VE9C 1006EY €Y _889
: _ depun ebpug sueq zi68'vz e8Py B8 [16'SZ £glEvey . PY apilig

. 4spun abpug 8uen z2.68'vZ £BVIY'6R  E0'ST LLIVWEY 1 py uosduioy}

| soangiclewiggyz 19P1¥'68  199'tT 00LILVEY | yaaId) uosyuH

1 Jepupn abpug sueqzi68vz e8YLY 68 191'¥Z L9207 €Y pd 8y
, 3Bpun >mgmmmaxm [BINY BUET HILL b £8LLY'68  12E'€T 1988€°EY 3 PY Usinop

| | 1an Jouin:gg pz /960v'68  191°cZ 009ge ey _%83ID uemoy

- Jepun ebpug suel zge bz 0S50v'68  198'¢Z 00I8E €Y D HD

i aepun Aemssaidxg einy sueT  pOLve 1292068 1SL2T 11618y 0 €O

4opun adpug aue z:10°ce QSEBEBE  vi'LC Eeese ey e P SPIEYORY,

19°¢e €89/€'68 192702 FASTRN 0% S N 09 HS

| Jepun abpug sue ziggzz £85/8'68 161702 (£8GEEEY | 1S paweuun

) . Jepun abpug auel z:22'22 £E0LE68 1BE6L  LIEZEEY py} uadiey|
: i UoRoY papusuitiooay S 1S Uit je7 S49 YHON U0EI0T

| & . g abeg




1epup) abpug sueT z{16°2§ 0585668 L. GV £8192°Cy B

iapun Aemssaidxs UBGIN aueT p)0S 85 005/668 |02G¥ 5191y | ) 061

Japun abplig sue Ziig /g [1656'68 [16Wy |0S8VLEb Py paweuun

1pup abplig auez 0265 EEBZ668  B6'EY O0EELEY anuaAy Uivg

18AIY JOUHN 82'GG §EL2668 (Vi EY 00624 €Y 39817 IspuezioH

JOATH JOUIN Z9'HG I111668 6L €Y Liezley W91 Aoei}

J8pup) 86pug sue g6y v [180668 logceyr  J9lglEv PY ST M

| Iopun oBpug aueq z £0°vS 0500868 IE0Cy LLLLEY 15 palieuun

13pun Aemssaldxy [eIny BUET 7172 €6 1956868 |/82F 0SvLLEY Uy 0

- 18pu abpug BUeT Zi69'ES LiveRes 128y I9ELIEY 1S siiehauoH
Japun ebpug aue ziga'zs €EL8868  |LE2F L190L'EY aAy [episnpuj

18pun sbpug BUeTZIEL ZS £8898°68  b6°L¥ 00669°El Py W8 HN0g

.%, 19Ald JOUIN{9/ 706 009v868 |68°0% 05189°cy 881D BIOUIS
“IspUn (ieYI02°08 006v8'68  |¥8°0F . 19089°cy TTuy

o J8pun sbpug sUeT Zi49'08 00yv8'68 |2l O¥ 19819y pd seaq
Japun Aemssaidxg ueqin BUel i) '8y i9z1g68  19z6E /9Vea'ey 06

lapury eBpug sueT 2|69 g 0511868 268 £8€59°EY 1S 4109

1apup ebpug sUBT ZiEY IY 0506.68 |618E 0S959°CY v HD

Japun) abpug aueT 2|02 LY ££88/°68  60'8E ERVETEY anuaAY [eRJauile)

lapun aBplig sueT 2180 Ly [9v8.68  68°/E 0SLES'EY Py paliguun

? . _1spun abpug aue Z/¥6 9y '££282°68  614€ £8629°EY aAu( Jasuolg

[ ispun ebpyig sue Z gg ot ££18/68 €L/ £8829°Cy Py paweuun

W | 1anry Jolew 08'9 0008.°68 99°/€ 19/29°¢Y 19N UISUGISIM

1SpUN ABMSs3idxT [Biny U] bgl ob 1961168 G9/S oszeaty | LR

1apup abpug aue Zg4' 9 £88/268 10°Z¢€ £89z9°¢y anuaAy uebauury

i8pup, abpug suey z'¢5 9y 0651268 vv i€ 00PZoEl aNUBAY EJ0SaUlI

| 1epun abpug sue zige oy :00€LL68  12ELE 00229 EY aAlIQq UeIBiap

] | 1epun abpug aUET Zi86'SY €€99,°68 101 LS EEBLOEY Py UBWIMOg

“ | iapup) obpug aue Zi8g S ££9G/°68  960C 00919°Er Py YoukT

| Ispun Aemssaidx3 [iny sUBT p19¢ ‘CE6EL'68 2298 T00Z19°EY py oBeqauuip 3 ZZ}-1 9L

I uspup ebpug suen zigL gy I1612°68  [ZvoE 00209°EY ouo

13pun abplig Bue 2 /6° LY 0566968 €1 'OF 11209°ey Py Uosis)ad

Japury abpug aue Z 9 L ££689°68 0098 00009°Eh Pyf UBAB MaN
, Japun abpug sue Zigy'BE ECLVO68 (0 GE L PY UORE}S UojSImMaT
iapup eBpg auev z:9/ /¢ £C629°68 2L SE ££585°¢h py wieidiop

UOJOY PapUBLLIWIOIDY SdDISOoM ulLIET §dD YHON UoljesoT

| 9 abegd




| 1epun Aemssadxg ueqin SUET Y16V L1108 196 | 06-1

i 1apup abpug auen z:81 vz 00£07 06 00946y T N¥D

| I9pun 1Y 66T £866£706 - 00S.6°EP jea1) leag

Jspun ebpug aue1 zigs'ee ££66£°06 £8V.6 Y - PY Pield

| [ JoAnd JOUINI8Z'ET 0088E 06 LLLIBEY Heau) uelpyj

] 73PUR AEMSSSIdNg iR BUST viov'ee $EVLE 06 £8996° Y _ dd ¥D
19Ald JOURN[O¥ LT 1945€°06 05186°CY AB8ID UBlfy

1BpUR 1BYi68°0Z  0G.PE06 CEBGEEY HNoY puze

18pun ey €1 5k ‘£881£°06 0SZE6°EY suE pige

SRR N ..Jepun Y 6L 4L 10596206 _.ooeveEy — Py aburapy
e 18pun ey 'z /1 ©19€82°06 008E6°EY Hy
o spun ebpug auel .00 /1 '£££82 06 £8/£6'EY - HYD
3pun abplg aue z gs v ‘00E¥Z 06 00926'EY patueuun

) 1apun abpug aue] Zi6Z €1 DGEZZ 06 L1026°EP 2D
Jepun ebpug aue 7 6971 0511206 £ELLEEY _:_ SAY Uig

Jspun abpiig suB  Zi06 L1 /9161°06 £aL16EY aAY Ui/

_%5 >mgmmm____mwm,mmsm BuET p:59 0L 0522106 (£8L06°EY e S EHD
b BRYN abpiig 8ue 21616 05251°06 105e68'EY BAY Uig/Py PUBIS| Bop
oo | 1BPUN IBY €6°8 £88%} 06 _IEBOBBEY R 1~
a_%c:,mmawmmaxm jeany aue'] v v9'g 00vYL 06 giiggey | 08 xS
... ispup sbpugaueiz 6y 051¥1°06 £E588°EY ) P UMOUBLLIS) "N
; Japun afpug aueT 2 28’/ £€0£1 06 199/9°¢y ] 1S puzgh

Japun abpug auel 10,0 19111708 11298°€y PY Ullpaiapy

opun ebpug BUBN 21166 £B160°06 £8978'CY o PY alijeig

1epUr Aemssaldxy jeiny sue piley £8120°06 lLzEsEy oMo

1apun) abpug aue z 80+ 0089006 L6V 05628'cY o 1S UiZy
fapun sBpug sue ZiE'E 11550706 :00028'EY - oAy LG}

Japun abpug sue Z 607 £8¥E006 £ecog el oAy LIZL

| 1epun) ebpug aueq z 66’4 05ZE0 06 0SE08'EY O UD
5N Aemssaidkg Biny U bibE L ££220°06 L196LEY B gl

1apur) abpug sue zigL') £8610°06 CEYBLEY Y Ui

| .hmr.:m ._O“.m—z mm.o £9200°06 18A1 »"mBCOEmJ

12/25'6S 10026668 N Amp Ajunod

¢l 65 [£E986°68 L189rey | . PYpaweldn

iBpur 35pLg 5087 7 76 85 fczsees 00484ty ) 198118 Y65

UOROY vmﬁCmEEOUNM SdD uwm\s a1 1277 49 :tozm [Elafaechele ]

| w . | i £ abed




. Jspup abpug aue 7/67'G6 050Z8'06 I L¥'pS £8906° €y rdo

_ Japun ebpug auet 2/¥8'2S £9088'06  (v8'VS 0016 EY anusAy $saidA)

- | oA JOUINgE LS £9698°06 6065 LIBLBEY 121 385043 B 3l
Jopun abpug aueT gy} 08 _1498E9°06  (9€'5S L9TZ6'EY Py pauieuLn

1apur) abpg aue g 6y'6¥ £8YZ806 6V'SG  IE8FZEEY ﬁ 10U

" 1apun abpug sueT Z £2 6 0502806 ¥5GS L9626 € LZ ¥S

sapun abpug auet giy9'gy 1901806 199'GS 1L9/TB'EY 1S 181EM 'S

4spun abplg sue Z:5L Ly €8564°06 €8G5 0S0E6°EY (1S w6 18 uyor

| JaAny Jouiniog Ly £EVBL06 1655 £82E6 LY %9919 AsjleA s owiey

1 lepup Aemssaldxd [einy sue vy gy 49082706 11098 0SEEG €Y L2 ¥S
1spup) Aemssaidx3 uequn) SuET ¥99'9y 1970206 1v0'95 00PEB €Y 06-1

B | epup) abipug sue z,05'9y 0054406 180°9S L9PEGEY 10 110
- Japun sbpug sUeT 226Gy £€59/.°06 16L'9S  0SYEBEY py liljpue] Aiejiues
B 1apun abpug sue z!1z'ey £1022°06 - 2198 L19E6'EY G uel
- Japun 8bpug sue] Z v0'ey €ELL2°06 (218G LL9EE'EY paweuun
| 1apun abpug aue z 98'gy EEVLL 06 9198 009€6°EY HNOJ Ui
E 1apun abpug aue Z,00°2y 0000406 |EL9G 0GSE6'EY o g Wl

J3pun) Aemssaudx3 |BIny SUET ¥ 0} Ly 00S89°06  |119S LIGEBED v D

18pun) aBpug sue ZiE/'6E £1Z99'06 809§ 1[9VEB'EY igust

- _iapup) abpug sue Z:£8'GE L1650 €288 ILIEE'EY uuist

o | J3And JOUIN 69 VE 418506 8298 L9BEGEY X221 qNyo

1apury sbpug sueq Z:99'vE 4927506 16£°9S E96EGEY 1¥9

. e | apun abpug auet 7/85've €£9/G°06  0V98 000V6 €Y any JIO
....... | 1spup ofipug BueT 7 pEve ££2L506  [EV9S 0G0V6'EY BAY 1512

| epup abpug sue Z v} EE €£ZSS'06 16598 LIEVEEY o 8AY Japuip

| 19And JOUIN pG'ZE EECYS06 1498 L1SVE'EY 13AR JIBMUOLLE"

u Japury abpug auev Z 9228 19/€5'06 219§ L18V6'EY R,

1apun Aemssaidx3 jeiny sue v 67 0 £8¥0S06 ST 4S LLPSBEY LEL NS

| Janpq Joully 86°62 1966906 I€£4§ 0S656' €Y %3219 ounog

. 1apun) abpug aue Z/£9'62 £8EBY 06 (TP LS 00456 S depug

Japun alipug auen zi/g'/g L199V'06 _ 284S  |/9€96'E 24D

| 19ARy JOUINIL/ 12 €829V 06 11825 0SV96° €Y %0310 Janasy

. Jepup abpug aueT zi05'92 191p706 18185 19696 €Y 1S 488D

Japun) Aemssaudxy eny suen y116'62 €8LEV06  1ZE'8S 0026ty 10 WigZ

Japun abpug aue ziy/'G2 006ZV'06  1/£8S £82.6'CY 21 ¥s

, | J8pup |y v5'ST L95ZV'06  1Z¥'8S L9ELE EY ey 42

UQNIY papuauitioday . ma@ 1830 Ui 327 S48 YUOoN UuonesoT

1 “ g abied




0006088 m 1500 [B10L
C00'vis L 000'v.% mﬁﬂu:._#w A3lieA J81AY EI0NE( 06 S1BISIaL
000°vESS L 000'¥E2s R aBpug Jony 1ddississiy
junowly  Ajguengyi 3s0) iup
: ujseg faary ddississiy g Juawbag
028°2¥Ss$ g 1uswbag sepup sabpug elo]
__ d (2 A% 14 _BIL'8S 18A1Y folely
{ 8Zy'sls 6l Zi8% 43AIM JOUIN
0zZ9'0Es 0} Z90'cs i . ey
DEL'ZGES 5L £90'cs o aueT g
1828265 4 9e0'v$ o Aemssaldxy [einy sie
e Z6E6LS 14 8v8'vs i Remssaldxq ueqin suen p
r———— mnaowy|  Auenn! 3soo aun 1apupn sabpiug Arwuing
" Ispup) abplig aueT Z PG EL 2952218 GL'SS LIBLEEY aueT ¥aal] sepal
ispury 8bpug auev z/0L 21 1911216 191§ CEBLBEY 14 Saaw
Japurn sbplig auel z 0g'L1 19981°16 (916G EEBLBEY | S AmH Alunod
- 18pun) obpug aue7 z/gz 1| 0088116 1SLSS LLELEEY Py S50y
) mmn:m 1oAly 1ddisSiSSIN Z6 T 00ZEe’ L6 ‘9l'sg ECELB'EY syeys abpug JaAn ddississiy
i o jpuun} 'g6'g L98PL'L6  1L0'GS £8416'EF sau jauung,
Ceuun L LLBLLE 1SS 0GBLE6EY SHes jpuuny
13pun abpug suel z 6/'8 099v1° 18 IED'GS LLILBEY PY 289N0D SND
. 1apup sbpug sue z{1./ 0587116 18VG 05E16°EY py uosuang
1apupy abpug aueT gz, EELZLLE LS O0ZLB'EY Y 8119
Ispun sbpug sueq zig 9 EELOL LG BV PS 00808 ey AR=18]
| e louinize's 19€60°L6 15 b6 05806 € ieAiyg essoIg e
hmvcn Aemssaldx] eimy SUE /8y 118018 LGS gegoe’ey . 9L ds
M 1apun abpug sue  Z vL'd ECTLOLG  PEPS 29806ty . B g uosiy
1apun 20plg aUR 2:69°2 £BYPO'LG  iBG'ES L9668t HN0Y) poamaloys
1apun abplg aue1 /680 £8YL0'LG  EB'ES LLLBREY o . Py pateuun
" | 1aAR{ JOUINIGG'6S 05Z66'06 £L€S 05568 '€y o ¥8810 yaing
g Aemssaidxg Biny aue v v 65 £806606 2L €S £EGHREY U Z9Lds
[ Jonry JOUINZE'QS 00Z.6'06 68'ES  CL1B6R'EY 19Nl 855017 €
o Japun abplg sue z. A 4909606 00'PS {00006’y P syond
o f 18piin) ebplg aus z. ‘EELYB 06 Bl VS lie06'€y 1 JR=:8)
1 laAyg IouIN 02 'SS ‘£€0Z606 e ¥ £ESO6EY 3@eID ystd
Tuonay vmﬂ:mEEoumm SdL 1S9M4 Ui e} €49 YHoN HO R0

! L i g ebeg




- 19pun abpug sue g 17 LL0ZL16  90'/S 001G6'EY Pl paweuun
, 1epun abpud auet z 8l g 00£0416  SL'/S 05256°cy 2l do
Jepun Aemssaidxd UBQin sUBT b L6 LY 0S869°L6 S AS 05ZS6'EY 06
18pun) ebpiig aue 21 gL b e8969°'L6 19L°/6 19Z86°EY 6¢ dm1 uospm
~lapup abpug sue z: 15 O L1G/916  i81°/G 00ESB EY 6L WD
S iepun ebpug Bue 212G 6E 198G9°'L6 11698 0S606'EY ¥sal) paweuun
T 3pun abplg sUBT ZiLyae LL0V9'L6 18’95 ECIPBEY Li dm] uosim
B SHOMNORIL Ul pEpNIDUL WBAIND 98" /¢ 00LE9'L6 16095 LIPEBEY %3840 patuBUUf
. 1epup abplg suel gigg /¢ £8529°16 1858 1LOEE'EY p dm | A0dsim
MHOMYIRS Ul PIPNPUL IBAIND 92 L 0012916  109°GS 19926'E¥ $a9i) Aoy
| iepun sbpug suei Zize /e £E029'16 19668 009Z6'c¥ 2140
, SHOMNORI} Ul PBPNIDUL HBAIND 6L 98 LLEL9L6  1¥2'SS L90Z6'EY %3017 ABUOW
1 ~_1opur) obplig aUe Z pGog 00609°16  122'SS £E0Z6 EF 061
1apun ebpug aue gigyoe 0S.09'16 122'SS £E026'EY AR
1apun) 8bpug aue Zizi'6e £EGBSL6  1L1°GE 05816°cy Gz dm) Hd
Japur) ebpug auen z'69'ee £809S'L6  66'VS 0S91L6°EY £z dm) Hd
18pun abpud SUET ZIZ0EE €E0S5'L6  ¥6 +S 19616°EY bz dm) Hd
- 18pur) obpug aUET Zigg'LE 0082516 SBS £8516°¢h €1 dmi Hd
Ppun ebpUE BUETZig 08 100ELSLB  [1L'GS 058L6°CY __ ZL D
- w _ 8INs0I3!£9'0E 0501516 IEL'SS €886 £V Py paweun
1Bpun %ammmaxm ueqinaue yiG9'6e  LLYBY16  10E'SS 19126 061
iapup) sbBpug sue Zigh 62 0016V 16 (PE'SS £E2Z6 €Y 01 WO
1apun 8Bpig sue gigz'ge €907 16 SEGS 05276 €Y gzl 40
Japup) ebpug aue z 1992 0SEPY 16 FESS £EZZ6'EY R
Japupy abpug aue7 zigz'97 0S/e¥ 16 14¥'GS 0GYZ6 e AR)
ﬁoaﬁ;mm,_,a Papnjoul YennD 66'SZ LLEEY' 16 126°GS 11926'EY ¥9210 Jn0d1 BN
kN | 1oAny solei v8'vZ 00vLv' 16 165SS 05926 £ ¥931]) Blojeq
18pun %ammmaxm uBgin UeT b 1b T €890 16 €555 0S5Z6'EY 06°1
1BARd J0UN 21T £820v' 16 10665 00526 £ y@8l0 Bjodeq
JaAR 10Ul 7] °GZ 006LV' 16 6F'SS E8VE6 £ ¥9813 Bloyeq
” | Iepun 9bpug sueT Z v0've L1900V’ 16 (6V'SS £8vZ6 €Y PY pawieuuf
L  iepup obpug suev Z 06°€¢ ICEBBE L6 /P8 0526 Ze Pd dmy
| 13pup ebpug aueT z:9z'eZ L9816 16E'SS LLEZB'EY 101 MWD
o © T iepun ebpiig Bue ZiZ1'eg 1198€°18  /E'SS £8226 'Y Bz pddml
B Japun >m;m$axm UBqin 8UET #18EZZ DOELE LB /2SS I1126°EY 061
oY PEpUSWILIO0I3N; ut Buo 159 UL ye] UUON
sInoy 12153400 Hdl 051 2-D
i B 18 0} 48AIY / EmEmmw
b ol abeg




. Japup abpug sue Zigg'6lL 008ZEZE  1vP'9S 1100V6'EY I51S 5.

 uspun abpug aueT g/68°L1 12186226  |LY'9S LLOVEEY 61 ¥0

1 spun ebpug aue 18y 9l 008/2'26  8E'9% L9BEGEY 6Z) HO

..... Jepun abpug aue /v Gl £8/62°26 19895 IEEREG'EY Py paweuun

FBpun égwmmaxm {einy aue $igz | 0086226 295 00JEGEY YD

Japun abpug sue Z168'1 1 186126 0865 L9LEBEY ggL 1D
bt JBPUN BOPUG BUBY ZIESOL 0682126 €1'SS €886 €Y 1 2€ |0
‘‘‘‘‘‘ 5?5 ‘Aemssaidx3 jeiny aue #1101 0689L'Z6  169'SS 0S426'EY 0l M3
Japun abpug suet 2 1E'g '0g8EL'Z6 LSS 0sEeB e 0€ ¥

Japup) abpug aue zigg ) 06211268 9e'6E 19226'EY DEL UD

lapun abpug suUET 219G :0SE60'Z6  VE'SS EETLHEY PY paweuun

1apun abpug sue| 261y £8690°26 1GE'GS  0STCREV Py paileuun

Japun Aemssaldx3 ueqin sue vzt £EGQ0°Z6  LESS £8226 £y V. NS

lapun sbpug suen i1 L2 L1SP0C6 1665 11526'EY py paiweuun

1spuq abplg suel g 9ez [LEBEOZ6  G5'SS £0526 CY ‘g dm] sepeud g

Jepun abpug suen i/} 0561026 169'SS 11826'EY AR )

Japun) abpug suez 92°0 EEF00'C6  61'GS {£86C6'EY _GEHWD

SHOMYOBI} U PAPNOUL HBAIND | LG 65 £8Z66°L6 188G EELEBEY T yeaigeulg

13pun abpug sue z:99'85 19//6'16  10'95 0SEEEEY € dm] S8peud g

1apun Aemssaidxy ueqin suen ¥.68°.L5 RN 116E6°EY 05

_fapun abpug suev g 6¢°/5 21'95 LL9EGEY ~ £€ HD

1epun abpuig 8uBT Z.8¢°95 I96EB'LE  1ZE'9g 198€6°EY G1 dmi

B 48pun abpug sueq zi11°66 05616'16 18’95 EELVEEY | €1 dmy

| I9And IOUIN DL TS 19106'16  29'9S LOEVEEY & @8y

Japun abpug aue z /£'¢S 0568816 'TL9S  EESyeEY | 6 dmy

N | I9A I0UIN 928 _.EEvi8l6 0195 00SVE Ef e ABBIQ USTY
o amcm,@amwmaxw [BINY BUET §LEEG 1682816 029G [00SY6'EY 62 4D

~ i+ lopun abpug aueT z 9g°1g ££658'16  /9'9S I0ShP6EY Sg HD
| 18AIY IOUINIED'LS 0505816 199'96 EEPPECY EMPRID ysny

1apun; abpug sue Z /£'0S ‘0G6E8'L6 #9095 00PYBEY 6L dm|
W tapun abpug aueT g z2 6y CE0Z8L6 1995 I0SEVEEY py paweuun

1opun abpug sueT z/ 198y 101816 185796 LIEVE'EY 1z dm|

) 1apun abpug auen . z0'g A 85°9G 00EVB EY Py pawleuur)
. " spun ebpug suel zigy [y 668G 0SCPEEY GZ WO
lapun sbpug aue zitgoy i £5°05 LLTYE'EY L dmp

) ~1spun obpug sue Z1Z9'6y _ EE09L°L6 4568 £8ZY6 EY 6 dm]
Japun 2bpyg sue g gy v SEOPL LB 9198 L9GYB'EY Pd pauteuun

. : HOLIY PapUsSWILIoeDay; SdB) 1ISPM UHIEIET: SofD) HHON ucReloTy
i e W B ki T| sbeq




Hloaes Ul papnpul HaAIng |/ 805 £8.V8¢6  119'E 21090'v¥ Y@a.3 Jajuag abpog

oIS Ul PIPNOUL HRAIND (870 £COVE'26  SLE 05250 t¥ T yeeig 1eluag sbpog

, HIOMYIR Ut POPR[UL UBAIND 606 £85¥826  20°E €e0s0 vy | N9a1p Japual abpog
T s3pup) abpug sue ¢/19°05 I0SEVR'Z6  €7T  1LLLEOPY 3N 1S YloN
T iepun abpug auel g1 05 £6888'26 21T £ECE0 P N Py vodity

1epun Aemssaldxy [RIny BUET pSYBY liveRee 1081 ooogoyr | Ll

1apun) abpug aue ZizL 6y 1981826 /9L £8/20%Y 640

” | 1spupn ied S8'8Y Il¥i826 185°L EE0Z0bY | Y

Jepun) abpug aue ZizZ6' L 1986026 (€21 1105020 v 6 40D

18pun abpug sueq Z,04 9% £€8//°26  168°0 LrLoby . ¥ WD

lepun abpug aue Z:6y'SY L186426 1850 £8800vY | £1 30

i 1apup) 8bpig suel z yzZ'cy 00vG226  iZy'0  £8J00'bYy . R o)
1apun) sbplig sue Zi1€ vy 0s8€4¢6 120 0SEQUWE  : £l d0

) | 1spun sbpug sue7 Z 95ty 0092226 200 ££000 bb Py paweuun
18pun ebpug auet zi08'zy £EE1. 26 186S £8966° Y | Py pateuurn

1apun sbpud sUB 2 68 LY 2186926 1565 [LZ66Cr | - Gl 0

Japun abpug aue z:39 0y 008/976 6685 L1E86°CY 52 H0

u 1apun ebpug ale 7 g/ 6¢ 00£99Z6 098G 1 /9WIBEY ¢ Py patieuun

i [ J9ARd JOUNN[9L 6E 1925976 €885 IlTIBER | %881) Woleg

i Japur ebplig aue 2/97 '8¢ 008£9'26  1v6°LS 19596°EY 051 ¥D
1apup) afipug suet g /0 /8 £€8L1026  Z¥LS 00.S6'EY £HO

~18pup abpug suel g /0°'9¢ 111109726 16695 £R6Y6 EY L1 HO

] Japur) abpug sue 2/68'€ [1965°26 1695 0S8Y6 €Y pY pawelun

lapun abpug aue 7/89'v¢ 0081526 BE9S £E6E6EY Gl HD

1apun) abplig sue Zi46EE 1199526 |01'9S 00GE6 £ 9Z1 4O

) HIOMMORS Ul PBpN{OU] UBAINDI0G EE £E8SG26  [26'GS 002E6'EY 19ARd 0iquiIng Ho4
1apun abppg aueT Zigp'ee 10765626 106'GS lolee’ ey | MS aay Ulog
1 opun abpug aue Z169'LE 12182526 12259 ieeoze ey 8 ¥

—spun Aemssaidxg Ueqin oUe] 1862 14108726 I8GHS i£9806'cY £9 Y8

i sapup abpug aue zigy Lz 008SP' 26 2. s 1SEL6'EY . Py paweuun

Iapup) abplg sueT .92 92 1978’26 1LL'SS 05816 EY 0Z ¥0

, T Jspup ebpug duen Z1£2'Se 0S0Zb'Z6  EY'9S £8£Z6'Eh 9L ¥

18pun ebpug sUE 26y ¥E 1180¥26 19SS £8/T6EY - b YO

) iopur abpg UL 2 €7 €2 L118E26  190°96 EEVEGEY | 3315 W09
B _sg.;_gmmﬁ@%mmam ueqinaueiylez'zz  10SLLE'CE  |LC9S £8/66'CY T X
T spun Aemssaldxd ueqin aueT vi/870g £8L¥E'Z6  18E'9E L9BEGEY | 35 8AvY UIG9/28
Jspun abpiig aueT 2:97°07 008£€26 295 CEOPEEY | 38 8AY 4I0L

m LOBOY vm_ucmEEDummm Sdi) ISaM _..:E uml_ mnmmu ULION uaenieaoT

| B 1 Z1 abegd




] | 18pur) obpHg SUE Z1GE 65 11686¢6_ ¥} 9z 1958 by Py peweuun
| ispun obpug sueT ¢ 9/°85 EEB/626  /8VE aSPLY v bz H0
Topun KemssaidxJ ieiny sue vi95'8g 009/626 0v'vZ 1990V b 6 4D
T | iapun aBpug SUE 2 €085 [1196'26  LLET L1G8E v Py patleuun
_Jeplin) abpug BUET 7199775 0019626 gz et €e0iE vy | GER
sopun ebpug suet zize' s /985626  68'lZ  (€8VOEYR P PBWEULN
| iapur) abplg 8l Z;68°6S 118v6'26 BOLE 0515E v i =0
| IBA I0UIN 58 g8 0Giv6'26  G0Le £80SE b " IeARg uolitied s
18pur) abpyg 8UE 215695 L165626  6v02 OSLPE Vb Py pawieuln
iopup) 8Bpig 3UE 762796 118E6'26 12y 02 CEOPE T bl H0
sopun 9bplg BUe 2 BL GG €86L6¢6 8L 6L JOBIE vy | 0E HO
[ Ianiy I0UIN BE VS 0590626 £} 8} 11208 v IBATY CIgUIng S04 ‘N
o ispun abplig sl z 1z %5 0SE06'26  198°/1 19162 v Py palueuln
o | ispup sbpug sUeT Z/Zg €8 00/6826 vz 1L €187 vb Py palieur
- “aplin Aemssaidxg jeiny sueT ¥ /9'CS 0SP6B'Z6  L0/L 0S£8Z v 09 ¥S
| Japln sbpig sue7 Zizg'es 19£6876 €631 11282 v Py paweliun
. spun sbpug sue z 05 €S 316826 i 9L 00642 ¥¥ Dy pauietiun)
) | Jepun abpug sueT Z 5z €6 0678826 w9l 00692 r¥ 2k U0
HOME I Ui PIPNIOUIIBAIND, 12 €S £8988'Z6 €661 08697 ¥y o %@310 Bundg
M Japuf) 8Bpug BUET 2 60'€S £8788¢6 /g Gl 05752 ¥ pyj pauikiitn
“iepun sbpug eUez LE'Ze 16818826 LvhL LLOVZ vY £Z 4D
T japup abpug 3le z1/9°25 £8//826 OLEL CE8Le by L1 HD
- japan abplig 3481 7 €628 055/826  scal EES0z ¥b Py pawieliun
18pun 8bpug aueT 711528 1161876 GZ el LIV0Z by 90
HIOMYSEI] Uf papnjoul LIBAIND  §'Z8 IovigEe oiel 19102 ¥¥ | 18AIY 0uquinZ 3104 SIPPIN ouesg ‘N
e . ispun ebpug 8UeY Zizy'Zg 9828726 181 €896 v | v 8D
B . iepupeBpugsueziozeS  '00L/8726 €60k 1izZ8L vy g 40
- iepun aBpug BUET 2141778 10569826 1S0'L 8YLLO0 vy gud
| ieAng 10UIN 6O'EG [1898°Z6 2001 00491 vF | J8A] 0IqUINZ %104 SIPPIN
1pun abpiig sUeT 7 8026 0089826 /66 11991 vt Py pUIELUN
T iepun Aemssaidyy (BINY BUE biz6 LS £ECO8°Z6  8L6 00ES L vb V2 4O
Japun sbpug sueT z 941G 1929826 |18 oeseLvy | ZZ U0
18pun abpug sue zi 1§15 0585826 00/ 79911 b 0z 4071 §0
o | oA IOUIN T2 1LS £8/68'26 1619 oszitvy | }OBID UBNIIN

Japup abpug sue Z 5¢°1g £8558°26 SIS 05201 b o
| Jepupnebpugeuelzizi’ls 10025826 9L £E6L0°PP | JaAR Giquing S04 BippIN Yoleig 'S

) Jopun 3bpLg ez lz96v8Z6 BLy  egeanve |
B lioiidy PapuaLlLIoIay SdD1SaM| Uil 3B} Sd9 YHON|




m NSO 1'E £8ZG0'E6  1BZSY 19¥S L by IS YIGEL

o . Jspup ebpug euezigz e L9¥SO'E8  SE'bY 0SLyL vy 8E WO
e | Jspup ebpug auet zice'e £8SS0°C6  ¥9vy  00vvivY 8g 4O

B Japun Aemssaldx3 jeny sue yiop'e 19960'E6 _[bh Y L90vL ¥y Zr H0

_ aInNsoDiY5'e 00650'C6  ¥6EV £EZEL WY 1S 1SL61

T _...Jepunabpugeuelgijoe  /096G0°€6 . 1SB'EY £80EL VY JJs puggt
W 3INSO0IDI6G'E E8BGOEB  4LEP 0S6ZL ¥¥ 1S pigg)

Japun) abplg suel Zivge 19090'€6  196°Ch o09zivy | 1S UIsSL

| aINs0|Digg'e ECL90'E6  UYEY 0Syel vh 1S Y1951

i . iepunabpugsueizioge  £EE90'EE  SOER 05412 v 1S 41091
[ amnsopiige 0S£90'¢6  199°Zv 00LLL b IERICER

Japun abplg aue zi 18t 0SE90'€6 8L 00E0L ¥P 85 MO

Japup abpug sue ¢11g'e 0SE90'€6 0L LY 00569 ¥V pY paweuun

~_apupy 8bpug aue 2108'e £EEQ0'EE  GELY L1889 ¥y liBIL uolelg

m | JaArg JOUINg/L'E 00£90'€8  ZZ°0F CE0LOPY | 19AR UO|ILLBA

I5pun ABMSSBIOXT [BiNy sUB] ¥l L1 £8290°66 /568 06659 v 99 W

. 18pun 8bpug BUBT Z.GL'C 052906 169°8¢ £QYY9 Y zLdD

;mn% Aemssaidxy iny sue vlgs'e L1Z90°E6 g8 /E  ee0g9hy 05 48

R | Jamy ouniele 11Z90°S6  180°L¢ 008197 13A1 UDHIILIBA YouBlg "G

7 iepun ebpug eue ZjzL e 00Z90'€6  [B6'9E 05919 v¥ - 3315 Woez

B i . ispupn ebpugauetziyee 19550°¢6  08'SE 19965 Yy N 62 M0
- . sepun abpug aue Zi0ge 00S50'€6  169°GE COVBS Y S

. ispup ebpugauel ziglg 05250°€6  1v2'6e  EEi85 Y 1S UI0Se

4apur) abpug sue 2.69°2 £8PP0E6  |E6°EE 05595 ¥ 1S W59g

| i8pup) ebpug suel zivs'g £eer0'ce  10G°EE CERGS VY | Z8 D

18plin AEMSS81XT [einy sue ¥|Szg I0S/£0'66  |£9°ZE EQEVS PV 98 4O

| 1apup abpug aue z1/9'L 118086 195'LE 00925 vt i _ 88 40

12AIM JOUINIG/'L £9620'C6  [9¢°LE 00EZS ¥b | 9310 gy

,,,,, N lapun jeyigl'y 1967068 IZELE 00228 vy | dd

3 19Aly JOUIA | $9'} £€£220°€6  196°0¢ 00915 +¥ 13ARY UOULR]
. spunsbpugauelzsy 005Z0'ss  102°0g e AR . lie1} elopis

HOMMOBY Ul papnjoul HBAIND 66'0 0S9L0'CE  109'62 CECEY Y Neaid buidg

“Japun Aemssaidxy jginy aue’ v{8/°0 Q0ELO'EE  1/L'62 1198%'vh — MISYI0ZE

Japun Aemssaldx [2iny sue v/65°0 £8600'€6 /182 0S6.V ¥¥ R

) © lapup sbpug aueT zigeo £€900'€6 (0E£'82 9LV vy pY paueuun

) HIOMOBI] Ul PSPN[OUI HBAINDIGE ) ~1£8500t6  SZ'8e £80LV Y %8219 BiEly

1apup) abpug aue| z!61°6G £9566'26 669 ER6YY ¥V py pawisuun

H0{joY papustiuoday . sdDIsap ww e §49 yHoN uoneso

i | v} abeg




1€9'5¢% | £ Juawbag Joj Jaa( sebpug ol

T N YWLElS z 2159 - ey
LLB'LS L 146" aueT g

0% 089z femssaidiy jeiny aue ¢

915015 D 9150} Aemssaidx3 ueqif) sue v

UnRoIY Anuenp! 3s05 pun adk]

7 yawfiag 104 19AQ Sa8pLIg j0 Ateunung

B0UBIB3(D jBJUOZII0Y B[qe}dadse Uiim 19AQ aDpUgigy'L (RN AN A A A CE0RE I i
SUBT Zi6L°L £8610°¢8 [LCLG 0GEGH ¥y e 10

m 1By 20°¢ £E0S0E6 POV (280L6'vY [IBY 2gioB uoiup)

ey 79z 05tv0'Z6 1191y 0SV6L vy liey oyioed Lciin

Aemssaidxg Ueqif sueT vipeg 00BE0¢6  £0'8Y 05008FY ) 25 ds

HODY papUalLIiLODay] iy BuoT| 5do) 1sap! UIA BT SdD UHON uojidiosaqg

. ) e RS i S L T o e
9e8'vess / Juswibag sapup sabipug jejo )
| A Nt BN E L Tony o
N S vl Z188 ALY G

981'6% B 290°eS i ey

9E6 16£S 8z} Z90'cS i auez

89v'26% gl 9E0'7S , Aemssaidxg [einy eue y

ZE9'crs B 8v8rs N | Aemssaidxg ueqin eueT p

Junowy| Amuenpi 3so) pupn B o Japup sobpug Aeuiung

M R ATy JOIEWIG0'E €8050'€6  80°SS 00816 vF JeAy 10disSISSI

| ispun iedivy L 00vZ0E6 - 119725 €BLI6VY Y

# 48pury abpug sue LOVED'ER (128 05E08 vy ... IBLL BAOIG JaAU|

ispun abpug sie z '00EFO'S6 8 LY eeiBl by 1S UisoL

lapun) ebpug aue 21697 Li8y0'E6 {189 Li08L v ISULLL

HOlJay p3pUILLLOIIY Sd9 ISOM ol 387 849 YHON LonEa07

_

G| sbed




| viL'sis 13AQ) sabpiig 1509 [E10].
v88'28 v 1618 | SuURl ¢
lo6g'Ls £ 0£9'2S i ey auey
junouly’  Apuenp) 3senuun J8A0) sabprig - Arewwung
o 8Ll'c1s i ~Japup sabplig 1500 B0 L
giL'gs L 81188 1aary Jofepy
vZ9'Ls 4 2183 J3A1Y Jouly
9g0'ys i 9£0'7$ Aemssaldx3 feiny auen ¢
i nowy; AJUERD 1500 HUnD : iapuny sabpug - Arewiing
H
- JBAQ - jBIny BUET ¥ 15 Kk Bagineozy L T gns UMOHBIBM
1BAQ - [BINY BUE & 18 AMH BADOFELL TGS umousIEp)
T iaATy TOUIA DMOLIOU020) epun ogeLl gns UMOYIBIEAA
18R - BUET ¢ FE BAOCEOLL T gns uMouBlEM
1BATY JOUIA DMOLIBUGI0) BpUAee oLl , gns umapBlEpp
18pln - einy euet ¢ ARH 1B2puning gl o gns UMopBlep
T IeAQ ~sue gl BuiY AMH BAOIOREIL : T gns umoysie
: T IBAQ) - aueT gy [leqdwen BAQIOROLE o qns UMOLSIEAR
e S JBAQ) - jrIng Bue | By Amy 18AQ:06°V01 ans Umopaie
i o FleAQ - suET g o AML: B0 I05E0L m qns UMOLBJEAN
o [ aaAiy Jofew!  1eARy X0 19pUning oot qQns umouaiep
JUaIea1] pepUIINICIBY aweN adAy dmiTTTTTT UoISIAIDgRS
! BIUOX]| O} 90)NemIA Z Juawibag
H
m "TiaaQ sabpug puE Japun $8bpLg 10§ UONOY PAPUILILIOTaY
, o W. | HdW 051 80y 18)58490Y 20
SE9dIHY
ioo-uer-gl
- Apmyg Ajiiiqisesd ygH i 9seyd a1e)g-ul




sapup aBpug sue Zi€1'65 0558688 €28 LLIELEY P BlIAMBN
) [ 13ARd JOUIN £9°85 111/6'68 1§28  OSLELEy | X88U0 00Ig AUGIS
- ) " iSplin 86plg elie 77945 [119688  |0E8 £CPEL EY {(3001g Auoig) peoy
sapun ebpug eueT 719046 015688 O£ CEQELEY Py yiaipuaqy
JBpun m_mammmaxm feinyg ale :.68'96 05/v6'88 628 LIBELEY | e B8YS
i Japup abpug aue 719855 001£6'88  11E8 oS8l ey e Py Jebundg
o 1spun ebpug BUET Z pR'YG 00r1688  1zE® /98EL'EY 3UET MIIA NIH
. Jopur) sbpug suB 2 /0FS 1110688 'vER 006EL € BER]
. Jepun) sBpug sue z /62 £8c88'88 928 CEBELEY | aueT auilg
| Jani solepy peES £E2/8'88 /€8 1056EL ey ) JBAN HO0Y
Japuf 9bpug sue 2 6505 /1EPB'88  6EB £86ELEY 0D
- 1apun) 8bplig BUET Z 68'6Y 061€8'88  0V8 000¥L EF PY 159/
[ IaArd JOUIN Q0B 0081888 17’8 LovLEY wieans
_1apup 8bpuig sue Z'GL /¥ £868/°88  €v8 050vL°EY v "0
1BAR JOUIN /4 9F 056..88 €78 osovLer 1 &g Suue Wolj ‘Wesks
e 13n Joley 68°Sh Li¥9188 vv'8 izoovier 19A1] IOMOWIOUOD0D
o Japun abpug sue 7 z6'Gy 198G.°88 #v'8 90pLEr ¢ A0 M 6D
, | aspunjiediee’sy 10556288 ¥b'8 1190FLEY
ispun sbpugBuBZi9Z by  JQJEL88  vP'8 190pLEY .
Jepur) Aemssaidx [einy SuET piL L vh L1GE2'88 ISR {EBOVLEV - 9z-1
e B | Iopup) abpug sueziog ey '001£.88 S8 £8OVLCY py Hodlly
. iopupy aBpug aue zie6'zy 0561288  9v'8 00LYL ER X ¥9
m | Jenly JOUIN 05 2F ££80.88 9v'8 00LYLEr %8347 uosuyop
sapup) sbpug aue zize gy ££60.88 97’8 ooLvier | Py @800 o]
sapun sbprg aue gLl Ly /168988 9p'8 o0LvLer | _aun
. iopup abpyg auegizg oy ££6/9'88 19¥'8 00LPLEY | Py 1aucads
. Jspun =Fpug aue Z1/€6E 1195988 or'8 00itL e 4D
iapup) kemssaidx3 [Biny 8UE1 b1 /0°6E 4115988 /'8 Liviey Ay
13pun) abpug aue 2 €888 [Liv988  |1v8 LILbLEY _3¥D
~Japun abpug ale 7.6/ gt £8570'88 /b8 Lhipbgy 44D
| 1ani ofep BSgE LIEVO88  [1b8 RUASI R4 _J8AI 90MOLIOU0I0
sopur abpiig dUET ¢ 81 8E €€9€988  8y'8  ieedviey .. PEOWSIEMPOY
. | Jonid JO0UIN 9228 0012988  8v'8  IEELVLEY - weang
{  depup obpug aue z//1°gE £8209°88 18vB EELYLEY - BUET] 9593y
uofjay papuawsisday SdDISIM;  ulw Je] SdD YUON uopeso
m " uosIpe 0} BiloX| ¢ jualubag
I e m Z abeg




1 9G¥'cR1S £ juaubag sapur) sabpug Bjo |
- pSEves € 8lL'8% Jaay Jofe
789'G3$ L 12183 13A1Y Jouly
[AXI I [ 1290Es ey
8Ly'6LLS 6% Z90°eS ‘ aue g
081'0Z3 g 9E0'¥S W Aemssaidxy (einy auet
o 969'6S$ Z 8¥8'vS _ Aemssaidxy ueqin aueyy
unowy:  Ajjueny: 1son Hun sapun sabpug Aeunung
i lapun [IBY} LY 61 0562268 [L¥9 £8901 ¢V indg oopaiEM MY
fapun %ammmaxm ueqin sue ¥i66'8l 0S9L€68 [L¥9 £890L¢Y 154
Jtapun abpug aue Zigi 6l 1981€°68  Zv'9 0040LE¥ liel] BSOONEN
......... ispup) abpug aue Z#0'81 1900£°68 SE9Q €350L°EP ___@AuQ uosdwioy | "N
Japun) abpug aueT Zivy /L /906268 Sv9  0S/0LEV aau( s|beg
Jopun abpug aueT zige" L} _EE6B8C68 BP9 0080L'EY BAU( MBIAIIE
) sopun Aemssaidx3] Ueqin sue pi/1 /1 /198268 1259 19801°¢€Y 06-|
........ Japup abpug sue /69l £86/268 1999 00LLLEY PY pueyjag
Japup) abpug 8ueT g 66'G) £8592'68 089 CECLLEY Py JButay
Japun abpug aue’ Z:0Z'S| EEESZ 68 1869 EEOLLEY 10RO 158104
Japun ebpug aue zi /L vl L\9vZ68 (802 00811V PY UosIOy L
Japun abpug 8ueT Zigg ¥l 0Sevc B8 (el £88LLEY LMD
Jjapun Aemssaidxd jeIny sUBT ¥I16°LL 0686468 166/ £85zZL S NS0
| 1eand Jodini 1oL 05E8L'68 166/ 05921 ¢l yae1y Buouoyysoy
Jopun ebpug auezig00L [/1Z91'6B 1897/ 05/ZL ey 1LYD
- Japun) aBpug 8UBT 2172°6 /9EG1B8 189/ 009zt pY BjjAs0I81
o tapun ebpug Bue Z.28°/ SEOEL'68 19072 EL6ZLEY EEL
1apufy eBpug suezi/L'g 1196068 (/872 LLLELEl Py ¥ed %eQ
4apun %ammmaxm [BIMY BUR HiEE Y LL2L068 (v67L ELZELEY €L M8
| J9AR JOUIIN'QD'b 00890'68 (562 0SZEL Er yeai1) Buudg
J8pun 8bpyg sue Z2ig0's £805068 (108 0SSElL ep ) Py} Bnassiy
1+ ispun abpug sueigigy'g £80v0'68  [S0'8 LIVELEY Py BUr Jemoy
; J5pUn oBpug 3UBT Z 680 £1'8 0SSEL ey Pyl Japjaxog
z,,., Japun abpug aueT Z/25'65 02’8 L99EL'EY
UOIJDY papuUustIoIay Sd5 1S9 Uit 3271 549 ntcz UDIIED0T

M

¢ abey




Japun abpug aue Zien'ze ZLI9E°68 668} DGOLEEY . Sue” allield
Japun) abpug auezi6L 12 IIE€9E68 (1681 0580E°Sy | (Py puodesooom spossisiul) Y 40
‘ _ispup afipiig BUET 19T 0S09€'68  [1i'Bl £8L0E Y eudn
lapufy abpug auel Zigy' Lz £95¢°68 19441 0o9sZ'eyr pPY >mmEmw,m
lapup ebpug sue g /2" L2 05PSE'6R  18E L L968BC EY Pl Wauispy
“ Jspun ebpug sue ziso'Le £80SE'68  1/8'9l LLiBCEY WA "D
Japun sbpug suel z1/8°02 £8LvE68  LivolL 0Syle sy py leg
) 1apup Aemssaudxy [Bany sueT v.81' 07 EEIpEBR  1Ll1'GL ERESIEY AHD
| Jony JOUINIBYOZ EELPE'BE  :LOSL AlOGZEY ) J8AlY BiEYR A
Japun abpug sue z 6102 0SLPEBE 98 VL 191vE S T AQHO
Japun abpug suet 2.6¥°02 0S1¥E68  18L%L ELope ey 1S 82BWWO5
Japury abpug auei 2:65°02 ZLEPE'BR 18Pl 008EC’EY § Py E:n,:_>
Japun abpug suet 26602 0SZPE'6E  ILV'EL 0GEZZEY TS
| Jspun) ebpug aue zivg oz CEZVE'BR  IBD'EL :00BLZEY Iy ejonbag
| Japun abpug auen 20§02z L81PE6R  (4BTLL 08661 ey sueT wuoeing
sapup) Aemssaidx3 [einy BUE 781 0Z EELYE B8 99| EEVELED i 61 AmH
) Japun Aemssaldxy ueqin) aue v 6°0Z 0SL¥E'68 6V LL 05161°€Y ~ (Bunsixa) 061
b 1epup 8Bpug BUETZ 0602 191vE68  O¥LL  l00LeL'Eh Py paweuun
,,,,,,,, “ispup) sBpug sue1Zig6 07 00ZrE'68  00°LL £EEBLEY PY nuseg
lapuq abpug sueq 2:+5°02 £CZPERE 05 0L qOSLL'ER Py Aapjong
ooy papuatitilioday SdD ISI9M Uit 1273 Sd9) Ltozm UonedloT
T uIseg JaAry _Qm,_wﬂmw;a 0} uosipe g JUswWbag
) 9L50L% 1 Tiolsor Aemssaidx3 ueqin suet
o junowy: ApjuEng! 3509 nun 13A0 Sabply AlRumsg
981'6% £ 290'e8 ~ispun BuET g
Jjnowy|  Ajuenp; 3sedun 18pup sebpug Aewwng
Bpun auet Z2.00ese'e8  [0SEELER BUBT [BUOREUISIU|
18pun sueT Z.6e2eE'68 [OSLEL'Ep Zuebjued

BpUn SUET 2 ECESE'68  ALielEr

) TR - KEMSSaldxgUEqin aueT p J9BEE68__ (EEL0L €Y
mmbtm J0 adA| 158/4 LHON




1apun abpug suet zi96'ge /966568 69¥E LIBIGEY PY YAapm

—Ispup) afipug 8ue| 21 /0°SE 0SY85°68 8¥ vE 19v.GEY pY AInydg

) spunebpug suegiLy'Ze  /L0YS 68  I66EE  06995Ey | - Py Uisysddepy
Japun) Aemssaldx3 jeiny BueT ¥iEG6Z 11Z6v'68 |IBEE 0SE9GEY | /21 4s

1opun) Aemssaldxs iy 8ue” pige 67 0098 68 108°EE £EEO5EY 8€ ¥S

Japup) abpug sue] 20z 62 1998Y'68 6LEE JLE9S'EY Py 9bBLO ] B UISUOISIAA M

] Japun Aemssaidx3 BNy 8UB] bi/] gz 0569768 €L°€E 11295°€h 15 HS
sapun abplg suel zigz /2 19¥5¥'68  |99°EE £EL9S°Eh j9ang uoyey

13pup) abpug auet zigg'9z LLvbr68  196°ZE 196V EY 199115 Uaqly 3

18pun Aemssaidx3 |einy suel $119°92 0SEPP68 (V62 00675 Py @snoj Aouaby @ ¢E ¥S

: 13pup) abplig aue z.g5°9z 0Seyy 68 1S82C  (0SLPS LY ~yeexg Jouedng

| 19pun [IBYIES' 9T LiZPP B8 1182ZE £89PG LY oy

1apun ebpug auet Z g9y'ge 00LYP'68 10472E D0SPS [{el] EUONEAA

[ 1apun {BYI8E'9Z J9BEP'BR  18S¢CE 00EPSEY oY

Japun abpug auen z./2°92 £8/CY 68 1V CE EEOVSEY 1S OLBJUD

| lapun ey /192 L15E¥B8  [LZeE £89ES € T ey do

13pun Aemssaldxy |einy sue v /£'G £8Z2¢ 68 0L'IE EELGEY IS HS

. Iopup) sbpug aueT 7 68'¥Z ERviFE8  [20°0¢ £E005 €Y Py pauleuun

- | 1spup abpug aue’| Zia8'vZ EVIPB8 BE62 1968V £ pY Aunpy

j lapun abpug aueT Zise ve ERVIY 68 BV L2 IL8SV eV )

| oA Jouln 68 b2 E8VLY B8 ¥} LC EEZSY Y 4B3IT UNY Aoy
lapuq abpug 8ue Z 68 v £8vIF 68  1869¢ [9BFY EY PY 9SIoW

18pun 80pug 3UeT 2/68'vZ E8YIYPE8 | PEOT '006EP £ R

" ispup abpug aue1 Zi68 ve €8VIFB8  16'GE ‘CEIEVED Py apilig

Japun abpug aue 2168 ve 1€BVLY BB (£0'SC ILILYEY Py uosduiol |

[ Ianly 10feN 88 v 1OViv68  199%2 001 LY Ep %8210 UOSHUIH
" 1apun 8bpuig sUe ¢l6a b €oviv'68  9Ll'ye  1/9Z0VSh Py Juey

18pun Aemssaidx3 feiny suel vill b £8Liv68  CEEe /oggeey | PY USINAOW

| J2AlY JOUINIBS YT 1960V'68  9L'te 0098E €Y 39810 uEmOY

1 mpunebpugeueiziggbe  |0GS0V'68  198'2Z 0018E°EY DD

1apun) Aemssaldx3 feny suel 19l b /920768 Srze - lILBIEEY _ O M)

1 1apun 8bpug auelzii0ge logege'es  wlte £EZCE 'Y PY SpJEudlM

18pun) Aemssaldxy [einy suUeT ¢, 1922 £89/C'68 19202 19IEE°EY 09 ¥s

| 1epun abpug aueq gi65'zg . legg/E68  S1°02 £9SEE Y 1S paueuun

i lspup abpug aueT 2:zz'ee £E0/E68  6EBL LLEZEEY py uaduey]

[ uonay papusiitosay ' SdDisepl | uniey 549 YyHoN uoHEI0T

_ W 5 abed




Japun abpug mcmw z

|

: 15725 0585668 [14°SY N ¥

$apun Aemssaidx3 ueqin suet ¥ 05°8S 10052668 04SP 061

| lepun ebpug sUBT g/ 1£ /G /166668 [167F _ by paweuur

Japun obpug sue z.0/°56 ££92668 86 EV I00EEL'Er | BNUBAY Ujhe

e 1aARy Jouligz'sg ECLT668  IvLEV 00622 €% ¥a340) JOpUBZIoH

) J9AR] JOUIN, L' S 1111668 BEEh LLEZLEY W8a4) Adea|

W . Jepun obpug suel 216k vS 1180668 0CEy 191ZL°EY PY SIUWET "M

- Ispun ebpug sUBT 260 PG 0500668 €0Ey  |/LLVLEY 1S paweuun

) Japun Aemssaidx] [einy aUe] pivl €9 1956868 18'CV 0SPLLEY oY HO

o 18pup) abpug aue zicggg LIp68'68  zBCY L9ELLSY 1S aaehatioy

. Japup) abpug auen z,88'2¢ EELE8'68  [LETh 1190L°€y aAy feujsnpuy]
Jspup) abpug suez £1°z¢ £8899'68 ¥6'ly 00669 €Y Py wiaynog

1aARy JOUIN:8L°08 009Y2'68 B0V 05189°EY 38815 lolfiH

1apury JIey 04 05 D0SPR68  v80V 19089°¢Y Py

ispup abpug aue Ziv9 05 00Pv8 68 2l 0¥ 198/9°¢Y pY seaq

1opun Aemssaidxy UBQIN SUBT 1191 B /9718’68 1BZ'6E L9¥59'EY 06

J8pup) abpug sue z/69'el 0511868 £2'6E £0E59'CY 1S W09

18pun abpug aue Zigy Ly 0S06.68 648 0S9E9°EY v ¥

- tapupy afipug aUeT 208" 1Y ££88/'68 £8YEQEY SNUBAY |BIDISWIWIOY
—1spuQ abpug auen z/g0’ Ly [9v8/ 68 OSLEQ'EY -py palueuun

_ lspuy ¥6°9Y IC£281'68  1617E £86Z9'CY BAL( JaBusld

.......... . Jepup) abpug aue7 Z1gg'9y ICELBL BB ELZE '£8829°¢F Py paureuun

B m | 1aniy Joleiog 9oy 0008768 :99'/E 19/29°¢r 18AR] UISUODSIAL
| dopun Aemssoudx3y jeany SUBT ¥ 9y i/9BLIBB S9'LE 05/29°EY Y

m . JIepup abpug sue zic o £8B// 68  119/¢ £8929'eh anuany uebsuul

o i Ispup abpug SueT Z:£5'9¢ 0S5/4°68 ity LS 00vZ9'Ey anuaAy BJOSaUUIN
i Jspup abpug auel zige gy 00£/268 ZEZE  00EZ9EY FAU(CE URIBIDA

| Jspup ebpug sue’ z!g6'Sy £E90L'68  0LAE CERLYEY pY Ueimog

o M Japup ebpug sue Zige'sy ££9G/'68  196'92 009L9°EY Py Youk
5_8: >mawmm§m [ediiy BUBT ¥9E by - EEBEL BB 2L OF 00Z19°Eh Py 0BEqaULI B 211 ‘9L

)  1=pup abpug aue gisLey 161168 1Zr9E 00409°CP 0o HD
__dspup ebpug auem zi/6' Ly 10666968 £L9E LIZ09Ey Py U0SI)ad

1spur) abpug auen Z.9¢" Ly ££689°68 .00°9% 00009 EY PY UaAEH MBN

] tapup abpug sue g:8p'ge CELPO'68  10E°GE £EBBG'EY Py UojIElS UDISIMaT
Japun abpug auen zig/ e - igep2968  jZL'SE £EGRGEY Py wediopm

uonoy papuswiwodayr SdD1SaM| Ul e §dO YUHoN uofeso

g abeg




T8pUN Aemssaidyg UBGIN BUBT ¥:16 T [Z151v06 1589 11916°SY 061

ispun sbpid 8UE1 2181 b 100£07°06 95°8S 009/6°¢Y N¥D

| 1epup BEYIGEEZ €866£ 06 10585 100S/6'Sh Woai7) JEog

1spup 3Bpiig BU Z/96°EZ E£C66E 06 618G £8VIEEY | P piol

T dsAnd souiniBZ EL 00886706 /285 L6y ¥@a1Q uelpy

18pun Aemssaidiy einy 8UeT ¥/9v'22 EEP/ECE (108G £8996 €Y dduo

13N JOUINIOY' 1T L9GE06 6945 05196°Ey %8519 UB|Y

18pUR [IBYIS8 02 0S/yE06 105G £E8S6EY HnoD puge

J8punN BN gL 61 EBBLEOE 965 0sZE6'EY suET PIEE
18pUN [ieM 6171 0596206 125 9% 0026 £F P 18BUaIB

I3pun x| 20°LL L9E8Z'06 18295 008E6'EY uy

‘ Jopup) 3bpyg 3UET Z:00°L} EEEBT 06 |L2 95 €8LE6 €Y H¥D
Iopun sbpiig U2 2/85 b1 _100EyZ06 9965 009Z6°EY paweuun

Japu abpug aueT |6z €1 0Slzz 06 |12 SE L1026 €Y oHd

Jspu sBpig 30U Z/69°Z1 0511208 |v0SS EELLBEY SAY 1ig

Japun abpug aue1 z/0g b1 1916106 |1L¥S EBLIBEY BAY Uif

- 18pun Aemssaidxs [einy BUET $i59°01 0S/21°06 |1¥'vS €8206%€r | } Wud
1spup bplig BUBTZ!51 6 0525106 [LO°ES 05£68°EY aAY UI8/PY puBls| BoH

| "ispun iewies's £88Y1L06  |SV'ES £8069°EY oy

1opun Aemsseidxg [eIny aue] ¥/v9'g 00¥7L'06  ECES L1288°EY 08 ¥S
T i8puf abpiig aue z 68 0SLYL 0B 2L €S £ES8E'EY Py UMOJUELISE) N
I 1epun abpiig aue zizg'/ £EOEL0B  09°¢S 198/8'EY 1S PUZP
T 18pu 8bpiig UET 71049 2911106 €418 2i298°Ey PY Uipaiay
. Jepun abpug aue z/166 €8160°06 1808 £89V8 £y TPy aleig

| Jepup) Kemssaidxg |Einy BUET ¥ LEY £8170°06 €66V l2lzeasy 0¥D
13pun eBpug sue1z 80y 00890706 |LL6Y 0S628°€Y 18 Uil
19pun abpug suel ziLe'e 4166006 0c6y 000Z8EY anY YigL

| iapun aBpug euel Z 602 £8YE008  2EBY ££G08'EY any Ui/l

| repun =Bpug aueT 2/G6'L 052£0°06 128 0SE08°EY BER)

) Japun Aemsseldxy jeiny eueT pye | Eeee006 11Ty L1961y 28l
Japup obpug eue Z 6l L £8610°06  199'L¥ EEVELEY 3AY UiBl

T oA ol IES D £8800°06 LVl L1981y IBAIY TidMmuowis

I lapup) 9Bpug sUe /2565 00Z66'68  |vr oy 00vLLEY N AMR Ajunog

Jepun SbpLE sUETZiZL'65 €EG86'68  iGLOY LLB9LEY Py paiEuuR

o Iapun ebpug aUBT 26 8S £EC8668 209y 00297ty 12813 UIS5
LO[2Y papusiliiosay SJDISOM Ui 3T SdD YHON UofjE3057

B [ ] abeg




Japup abpug sue Z'€7'6S 10502606 L bS5 £8906°EY rdo

Japun afipug auey Z148'26 19088°06  (P9'HG 00v16'EY BNUBAY S58JdAD

T Ieay Ioulnigg g 1965806 160°GS L1BLB'EY laniy 885015 €7 8N

1 iepun sbpug aueT zivl0g /95£8°06 1955 [9226'eY Py paileuun

i Japun =6plg aue g6t 6¥ E828°06 16Y'SS  IEBVEBEY U
apun =bplig sue g:¢7 6¥ 0502808 ¥5'SS 196Z6'EY N 1z ys

1apun abpug aueZ p9'ey /001806 89'GS 19/26°EY 1S 13EM S

Japun 8bpug sue v EBSBL06  (ER'GS 1050E6°EY (1S uie) 1S byor
m | 13Ap Jout EEVBL 06 166G £8CE6'CY $9940 AsjleA SJauney

JBpUR Kemssaidxg el sue b 4808206 L0°GS 0SEE6'EY TS

Bpun %.smmmaxw ueqify suev ¥igg'ay  /9//1°06 4098 '00VEGEY 06|

18pun sbpiig sue z.05 9% 005206 80'95 LOVEG'EY 10 410
e lapun abplig sue Z:¢6 G ££50/°06  :6L'9S 059£6 EY P jypueT Aejiueg
iapur] abpug sue Z Lz EY 110227068 12196 LLOE6EY 4 ey

lapun aBpug sueq z y0'ep €€/L406 12198 LIOEBEY pauieuUn

13pun sbpug sue] ¢ o8¢y £ebiL 06 191°9G Q09£6'EY unoy JiI

1apun adplig suej Z:00°Z 000DL06  (£1°9G 0SSEB'EY ) iq Wl

i3pun >mam$axm [BaNY SUeT 101 LY 00589°06 (119G LLGEBEY )  ¥H0

lapun ebpug suelzez'6e  1/1Z99°06 (8095 ISVE6'ED g wel

o & -iapunabpugauetzieg’Ge  /1JBS06 €298 LLIEB'EY U uig)

| JonY JOUIN 69 E /181506  8E'9S L96EEEY #3310 qnug

Japun) abpug sue Z.99'pE 1911606 168795 £86£6'EY LHD

. Japun abpug auen Z 85 pe I£€0/5°06 0¥ 95 000F6'EY any D

. Jepun sbpug aue Z vE vE IEECLG06  EV'95 050v6'CY BAV IS|g

. iepun obpug sue z v1'ee IE£255°06 16595 LIEVBEY BAY 18pUID)

| 1aArd JoUIn: b5 ZE EECPS 06 11198 L1GBEY JBATY JIBMUOLLET

| topun ebpug auB1 29728 19/€506 12195 1196y Wy

19puf Aemssaidxy [BInY BUT 1,67 0F £8V0G06  152°4S LLYGEED LEL HS

| Ieny JOUINI6'6 1966V 06 EE'/G 05556°EY %8847 JIUN0D

15pUR 36piig BUET 7 962 CBEBY 06 2V /S 00/56° € 1S Jopuln

apury a0pug BueT 2:46 /2 L199V06 (284S 19£96'EY SHd

| seAnouNi//fE £829V°08 /84S 0SP96°E H3BID J8AalY

R 1apun a8pug suei .05'9¢ 191¥5'06  18L'8S LOBIBEY )
%c: Aemssaidx [2Iny BUBT /16752 £BLEV06  [ZE'RS loozze ey - 10 Yige

| Japup abpug auev g:¥.'57 006Zv'06  {2£'8S £8Z/6'EY - o zLds

| uepun ey pSGz  1/9S2v'06  2v'8S L9EIBEY ey do

v_o_uu,Q PIpPULUCIDY; 545 15300 uiwl 327 g4 YION Uugnesotd

| m g obegd




i 000'80€3 w 1500 2104
000'v/$ ! 000'v18 31NNl AsijeA 1aInY BioHeq 06 Jlejsiall]
000'vETS 1 1000°'7EZS abpug Jeay (ddississiy
junouly >u_ucm36 }so) jun
Tm——— o uiseq 1aary 1ddississiy g juswbag
i048°Zv5S ¢ juswbag Japun sabpig 8o 1
o . ZLy'Ees b 211'8% 18A1y Jolel
8ZY'GLS 61 z19% 19ARY Jouly
029'0£$ 0L Z90'es ey
o 0£1°25¢3 Gl 290'cs _ aue g
| 828'26% €2 9E0'YS | ) Aemssaidxs [einy aue] ¢
Z6£'6)% 4 8Y8Ys Aemssaidx3 ueqin svel 4
i wnouny  Ajguendl  1Sog nun iapun sabipug Aleunung
- 19pun 8bpug aue ZpS'el 1862216 16156 /16L6'CY JUR"| 43I JepaD
1apun afpug auen zigL 2l /611216 9168 SEBLB EY 10 Saan
1apun abpug aueT Ziog'L i /996116 916G CEBLBEY g AMH Ajunod
sapun abpug aue Zigz |1 0088L°L6  GLSS LL6L6EY P S50
i abpug Joan 1ddissIsSINIZE'EL i00Z£Z'L6 (916G £E6L6 Y suejs abpug Jeay ddississiy
[9uun1 g6'g 296Y1°L6  1£0°6S £8/16'EY S8U3 jauuny
puunl i/ Ll LLL6LL6 216G 0G6L6°EY SHejg auun |
: 19pun abplg sueT 2678 059VL'L6  1£0°SE eey T pY @8jneg siiie
T Jepuny abpug eue ziL// 0S8Z1°L6  1181S 0SELEEY Py HosuaAZ
lspupy abpug suezige ), CELZLLBE  1Z2L¥S DOZLE Y YK
1apun abpug sue Zi80'9 £ELOL'LE  BY PG 00806V W HD
. | IsAiy J0UIN 7S __149€60716  ILSPS  |0S806°EY 1 .. 1y ess0i) e
1apun Aemssasdx3 |einy 8uUBl b /8 Y LLL80'L6  1IG¥S 05806°EY | ) 91 YS
lepunabpugeueizivey  IEEZ/0L6  [PEPS L9S06°EY 1S uosp
tapuq abpug sue z/69°Z ERPPOLE  IBBES /9668 EY {no7) poomaioys
| 1epup) ebpug BUET 21680 £8V10'16 €8 €S I1/68°EY PY pateuln
,,,,, ! 1 1o JOUIW GG B 0526606 [EL°€S 0SS68'EY #9340 YoIng
1apufy Aemssaldxy [RINY BUB IS 65 £8066'06 12LES EECER'EY Z9L ¥
m | 12ARd JOUINIZE RS 002/6'06 |68'€S 11968'EY JanY 855017 €1
) Japuny abpug aue Ziv9 /g 198096'06 |00'VS 00006y Py syong
Japup) abpug aueT z!/8y 95 EELYE'06  |BL¥E LLEQB'EY ER)
| 1eArd 10N 02 °G8 ££826°06 2EVS CEGOB EY $2810) sl
HOHOY PIPUBUILIOIBY, i SdDIseM  uigeTy §d9 YHON _ uoyEe307
) | ‘ 6 ebed




i 19pUl) Sbplg SUBN 2. LZ EY LL0ZL L6 904G 001S6'EY Py paweuun

] 1apun alpug suel gz 8L 'zk 00E0L 46 SL/S 0SZ56'¢th 2l 0

spun _%mammmaxm ueqiy suel 16 Ly 05869°L6  1§L4S 06286y | 0671

spunobpugsueiziigly  1£8969'V6  191LS  1/9ZGB'EY B2 dm] LOS|IM

Jspun abpug sue zi1g op 118/9°16 818 ‘0DESB'EY 6L HD

~Japun abpug aue Z/'zg 6 19859'16  1/6'08 0566tV - xmm_ommﬁmﬁmm

18pun abpug sue 2114’ 121079'16  iBF'9S ECLPEEY L} dm] LOSjisy

¥OMMOBS Ul PIPN[OUl UBAIND 198 /€ 00LES L6 i50'9S LIVEBEY %3840 PaWBULf

} 1apun abpiig sue zigg /¢ £86Z9'16 (18’68 LL0E6'EY ¥ dm | Acosiw

x_oéuma Ul papnaul HaAIND 197" /€ 00Lz9'L6  109'SS 199Z6°EY ®884) Asuopy

Japun abpug sueT gigz [E ££0Z9°L6  195'GS gpgesey _ 2L YD

}IOAIOEL Ul PapR[oul LIBAIND 6 9E LIELY'L6  ¥Z'SS 1280Z6°EY __jaai] Aauopy

i Jdepun) sbpug aue Z $5°9¢ 0060916 ZZ'GS £e0ee'Ey 061

Japun abpug aue Z:6y'o¢ 0620916  122'SS €E0Z6'EY A X )

i Japun sbpug sue Z 716 €658G'16 111G Qseleey Ge dmj Hd

: Japup abpug sue] Zi59'ee £8095°16  166'PS 0S9l6'EY £Z dmf Hg

18pun) 8bpug aue ¢iz0 et I£e055°16  ¥6'PS 19516°ch 1g oMl Hd

Japur) 8bpiig sueT Z/ 89| € l00825°L6  1G6'PS £8GL6'EP €] dm1 Hd

jpun abpug aUe T Z g/ 0¢  00EISTE LGS 0S8I6ER AR

{ 8INS0|D £9°0E 0S0LS'16  €L'SS  €BBLEEY | pY paweuun

~Japun Aemssasdx3 ueqin 9UeT vS9'6E LLPBY L6 0E'SS I9LE6'Er 08+

| 1epun abpug sueT ¢:9y'6¢ 00L6Y 16 PE'SS EECZ6EY )

1apup, abpug aueT 7 52 8¢ €804V 16 GE'SS 052Z6'Sy GZL HD

1apun) abplig aue Zi1e'9z 0SEPY L6 (PEGS £EZ26'EY ¥0L °D

........ Japun) ebpug sueT z.52'9¢ DGIEV LB 1LY¥'SS osvzeey | )

B xsaxug Ul PSpN{oul H3AIND 86°GZ LVEEV'L6  JG'SE /L9ZREY | #8310 oIt B

13A Joleln bR P2 ‘00vLv L6 BS'SS 05926 £ %9840 ejoeq

Bpun > mssa1dxg UBQIN oUB bl Lt bz £890b L6 EG'SS 0S526°CY 081

JanRy JOUIN /L' pZ €820V L6 10§'SS 00SZ6'EY 3D elodeq

ey Jouny ¥i5Z Q06LY'16  16V'GS £8VE6 el yeais ejoneq

- Japup abpug suel Zip0 vz 2900¥'16  iBPGS £8YZ6'EY Py pauieuLn

m repun @bpug BUB 206 €2 IEEBBE 16 /PGS 05PZ6 ey _gepyam)

dspun abpug auel z:9z'gZ 19/8€'16  BESS LIEZBEY 101 9D

b loDUN BDPLG BUET Zi/1'ET £198E°16  1LE°GS £8ZCEEY 82 Pd dmy

) spun Aemssaldxy ueqin aue 822 008/E'16 /2SS ALLZBEY 057
UCHDY PapuUsSLIolay] Ll mco.._ 188/ LHLLE wm..m HUON

s I 8jnoy 18153430y HdW 051 Z-2

u in2g 15 03 taAly 2 juawbag

| 01 abeg




] .. Jspun abpug aue 7 89'6| 0082E26__[¥v'9S 1906 €Y EEESE
.. Jopun abpug sueyz 68 /L 11862726 L¥'9S  ZLOVEEY | 61 ¥O

| Jepun abpug auez 89'gl 0084226 8E'9S L9BEB EY 62} HO

Jepun abpug aueT z2 151 €8/G2'26  19€'9S £EBEE EY Py patueuun
iapun %%mmaxw By 8UeT ¢ 87 YL .lo08ezes 12298 00L£6°EY LY0

| . 1epunebpugauelz6gl) L1861°C6  0B'GS  JQLEGEY 9el 10

. __iepup sbipug aueT g 1/ 0} 1058/1'26  |€4GS  I€88ZEEY Ze M0

1apun Aemssaidx3 [einy sue ¢ 110) 106891°¢6 1S9'SS  0G/Z6EY | 0l M2

; __iepunabpugauelzileg 0S8€1°26 _ L¥'SS 0SE26 EF 0€ MO

- . ____ispun abpug sue zisn'L 0541126 _|9E'SE L922B'EY o 0EL HO
18pun 9bpug aUR1 Z/19'G 0SE6026 __PE'SS EECZB EY Pyl paweuun

. Ispun abpug suegil v £869026 _ ISESS 0SZZ6'EY Py pauiEuun
sspun %ammmaxm ueqif aUe 1 b Z6'E _EEG90'Z6  1/E°GS £82Z6 €Y v S

| Jspunabpugaueizii/z LISV0Z6  (LG'SS L1seeey Py paweudn

. Japup abpug auelz/oeg EEBE0CE  5G°SS £8GZ6'EY G| dm] saueyd 1S

_ispury abpug sue zi/LL 10561026 169'SS 11826'€Y s

18pun abpug Bue 2192°0 EEPO0CE 646G £8626'CY SE MO

SHOMOR2) Ut PApNIOUT HRAIND | /G'6G £8266'16  188'SS CELEGEY _ssigaug

. Jspup afipug aue z/99°9g 1911616 (109G 0SEE6'EY £ dmL saeu) s

" Iepun Aemsseidxy Uegin aue v/68 /S €8¥9B'16 119G LISEB'EY 061

| spu aBpug aue g|6E LS 06966'16 /495 lil9eeey | €€ MD

. depun abpug suey g ge'9g L96E6'L6 ZE9S /9BEB'EY _ gL dm}

tapup) abpug aue Z|/1 GG (0S6L6'16 187 99 EELYB EY . Eldmy

|~ Jond JoUIN0L'pS 11910616 2995 L9E¥6'EY e

) . epunabpugeueZize’eS 10668916 2.'9S EESPEEY 6 dmj

| JeanjiouNoyzg  I€EVI8TL6 0498 [00SY6'EY 2310 Usny

R Aeresaidxd Bin 8.5 bl /625 £82.8'16 10495 {006 €Y __6zud

Jopun sbpug aue7 z 951§ £€6S8'16 (299G 0SYYBEY Sz ¥0

| Jani JOUINIED'LS 105098'16  199'95 EEVYEEY ¢39810 ysny
Japun abpug aueT g 2e°0S 0S6€8'16 179795 00PYE'EY 61 dmy
Jepun abpug aue 2127 6v ££028'16_ {1999 0SEPEEY | _ Py paweuun

Jepun abpug aue zijg'gy LLOLO'L6 169799 LLEVBEY 1z dmy

. 1apun sbpug aueT zizo'8y EE008'L6 18595 IDOEVBEY. o Py paweuty)

B Jopun @bpug suen zicy'sy . 10G06L°16 (G595 0STPEEY 52 ¥0
1apur) sbpug aue zi18'9y 12108218 €595 deveey LLdmp

Japun abpug auen zizg9'sy EE09.LE  /S'9S E8ZYE EY . . 6 dmj

_ Japun abpug suet zizy vy EEOVL'LE 7298 LOSYE'EY py paweuun
UOH3Y papuailiiaasy SdD Iseam Ui 38 54D YHOoN uonEa]

w H 1L abed




HOMYOR Ul PAPNIDUI WBAND/8°0G  BB/YBZ6  {19'E 11090 VY 33240 Jajuag sbpog

I0mNDE} Ul PApNSUl LBAINDIBL 08 EEOVRE6  IGLE 1062501y %323 Jajual abpog

; SHOMMORI} UT PapN|dul HaAND G2 08 £85¥826 120E  'EE0SOPY yeaud Jajus) abpog

) . opun sbpug sue 7119'0g josevges ez LLLEO VY ¢ 3N 1S UHON

| spun abplig SUBT Z EE 05 EBEER'Z6 21T EESEOFY N Py Hodiy

J5plin Aemssaidxg jeiny SUE v Gy oY /\p28'26 108L  000EQ'¥¥ il

B o iapun abpug suel z1z1 6y 1981976  119'L A A . 8dD
| dspunyedcggy L /1yiBZE  (8SL ££920' vy HY

Japun abpug sue ¢ |26 Ly 1986226 €21 05020 yv 6 ¥ID

13pun ebpug suet g 029y ££814'26 SB0 Livi0yy vl H0

1pun ebpug suel ¢ 6v°6y L186/°26 (€60 €eg00'v ) R

18pun sbpug auen g yZ'Gy 00¥5226  [L¥C €8/00 v¥ o 0L {0

19pun obpug sue Z LE v 068€2°26 11270 0SE00' vy o £} 40

) ) | epun afipug auen Z og'ey 0092226 200 ££000 v Py paueuun
| Japup) eBpug sUeZ 082 EEELL'E6 11885 £9966°CY . Py psweuun

. 1opun abpug auen z 68'Ly L1869C6 £G'6S 11266'CY N 1 ¥D

o4 aepun) efiplg auen 7:8g° o 008/9°26  166'8S LIEBGEY SZ ¥D
i iepun sbpug sueqz g/ 6E 100£99°26  109'8S i£99/6°EY pY paweuun

. | 43Ald JOUIN QL '6E 1975976  £E'8S 1TI6'eY H931) Waleg
) 4apury abpug aue Z 8¢ gE 008E9'Z6  1P6'4S L9G96'EY 051 ¥
,,,,,,,,, “Jepup afipug aue z:/0°/8 €8419C6 ZvIS  00LS6'EY [ EL)
e M apun abipug aue z:/0'9¢ 4110926  66'9S EBBYB'EY Z1 HD
e i Ispunabpug auen g:68°GE LI8BSCE 1695 I0S8YBEY PY paueuury
Japun abpug aue z:gg'pe 10082526 16€'95 £86E6'EY Gl 4O

Japury sbpug aue Zi26 €€ 12199526 104°98 00SE6'EY 9Z1 HO

YIOMYOBI] Ul PEPNDUI UBAIND 06CE £685626 12655 00ZEB EF _Jealy oiquinZ Wo4

B Japun ebipug aue’ Zigree 19/55°26  06'SS L9LE6EY __MS 8AY 1109

Jopun ebpug sUeT Z/69'LE 7182526 iZZ'SS £E0Z6'EY ] gD

apun >mawmmaxm ueqin aue #;18'8Z LLOBY'Z6  ESVS £8806'EY £9 ¥S

1apury sbipug suev z:gy'ie 008SP'26  Z8'VS  /9ELB'EY Py pauleuun

i Japun sbpug auem /9792 149/EP'Z6  [L1'SS oseteey 02 4O

o iopun ebpug suel g ez'z 0S0ZV'e6  EV'SS £BECH EY ) _91YD
Japun abpug sueT Z 6v've 1180¥'26 /9SS £8/26'EY L YD

) 43pun abpug aue z:£7'€7 LL/8ET6  190°9S EEVEGEY IS W09

) iapun >ma$mﬁxw ueqir} sue ¥i62'ze 0612626 1298 £BLE6'EY o6l
i Jopun Aemssaidx3 ueqi(} suel $/807 £RIPET6  18E'9S L96EB'EY S BAY UIS/26|
I lapun) abpug sue 2:82'0¢ 1008E€26 2’98 EE0P6 £V ) EENAN
- UofIY papualiwoday SdDISOM. Ul JE]| §dD YLON uoienoT

! ¢l abed




: 1apun abpug sue Z/SE 65 LL696¢6  ¥1'92Z 19GEY b Py pawieuln

Jopun obpug sue] z/9/ 85 £E6/6°26  /8¥C 0SvLy b g 42

iopun Aemssaidx3 feiny Ue] 19585 009/626 0¥ ¥ 1990V vt 6 40

_ tapun abpyg sue z/e0'8s 4149626 ILLEZ L1G8E Y P paueuun

Japup) ebpug sue 7z 9975 0019626 :222T ge0LEYY 6¥ ¥D

- 1epu abpug aueq zizg' 45 /98S6'76  BYLC £819E v Py pauteuln
- Iapuq sbpug 8UET 2:68'9G L18v6°26 16012 05158 vh o AR

| Iaang Jouinicggg 0S/p6'26  SOLZ  1€BOSE Y 18AR4 UOUUED) BIHIT

- umpun 8bpug aue’) 2168°96 118626 67 0C '0GLPE by Py paWEUUn

| ispup ebpug sueq 262 98 L18€6'C6  .2¥ 0C IEEOVE Vi vL "0

o 1epun ebpug auen zi616g £8616C6 8L 6l L96LE Py 0t MO
,,,,, [ Joard JouinieE s 10590626 €18l 1120€vh JaAd 0iquIng 04 ‘N

) Japup) abpug aue’ z; 1z %5 0S£06¢6 987 /1L 1916277 Py paweuln
o  spup abpug sue’ 7.73'es 00468726  vZ Ll €ELBC by Py patdeuin
18pUn AEmsSsaidx3 jeiny SUET ¥, 29°€S 0S¥6926  [L0Z4L ‘0SE8¢ bt 09 ¥S

m 1apun abplg sueT 7/ Z9°€S 1986826  £6°9) 11282 v Py paweuln

18pun sbpug auel z/05'eS 1916826  ¥L9l 00642 ¥ Py paweuun

| spun abpug suelz/szEg 05/8826 7L OL 0069Z v A% e)

SHOMOBL Ul papNJoUl UBAIND LZ'ES £8989'26 (€6'GI 05592 bt %9817 buudg

~ 1epun sbpug auel Zi60'£s £89r88C6 112Gl 0SPST Y Py paweuun

| Japun) abpug suet z: 1628 £8188°26 ivrl LL0bZ v A )

i Japun) sBpug sUeY 2149728 €8//8¢6 OLEL i€E8LZ v L1 HD

J1apun sbpug 2uey ZiE5'ZS 055.8'25 18E'Z) ££90Z v¥  py psweuun

1apun ebpug Buel gi15'zg L1G/826 ST Th L0z v k)

HOMOEI} Ul papNjoul HaAIND By ZS 19v/8726  0LZL 9102 v | JoARY 0IGUINZ %10 SIPPIN Youelg ‘N

Japun 8bpug sueT Z12h 28 198/826 18'1L £8961° Y v HD
1apup) abpug suet zl9z'zs 001/826 €601 28y ERY)

Japun abpug auet Z1/1°Z6 0569826 (S0'L Br/L0vr | ; g0

| 1oAY IOUIN 6025 1189876  120°0% 00481 bt | 1aAly o1quINZ 3104 3|pPIN

1apun abpug sueT 2/80'zS 00898°¢6 /66 11991y | Py pauleuun)

Japun Aemssaidx3 [@iny SUET ¥126°1G €E698'26 818 QOESL VY ! v 4D

1apup) abpug 8ueT Z.9/'1g 1929826 I1€8 0S8l vy | 72 ¥D

18pun abppg auB  2i16'18 0585826  100°Z L99LL vY 0Z ¥O/L ¥

[ 18ARY JOUINILY LS £8/58°26 (S.9 pScLi vy %9340 UK

) ispun afplg auen Z:5e°LG '£9558'26  iGL'9 0SZ0L vy | Py paweuun
~iepun abpug sue1z/zi LS - 002S8'268  9L'b CE6L0 TV sam 0IqUINZ 3104 3|PPIN Youeug ‘g

_____ | 1apur abpug aue Z 8605 196826 6LY £8690VY L¥D

i U1y papuatliloIay Sdo ISOM EE BT S d9 xtoz ey

| £l 8bed

bond




_ 2uNS0I) /1€ 1€8Z50'€6 (8T SY 19YS1 oY IS UISEL

e 18pu abpug 8UeT 7,8z € Lov50'e6 S8t 08.v. %y 8E M0
m Jspuf) abpUg SUETZ GE'E £8560'C6 ¥O'bY 00vbL ¥t g€ WD

Jopun femssaidx ey SUET ¥ OP'E [9950°C6  vP b L90vL by 2y D

m NSO | ¥5'¢ 006G0°€6 _[VBEY. EECEL PY . X ol 31

i} l sepup abpug aueizi /6’ 0GBGO'E6  GBEY  I€BOELWY | 1S pugst

w 8INS0IDiBS € £86S0°E6  1LLEY 05624 7% 1S PIESL

1opuq SBpig SUET Ziv9'E £9090°€6 95 0092L vy IS WSSt

w 2INS0[D 189 'E £€190°€6 LV EP 0Svel by 1S WosL

__1apup sbpug aueT 2/08'¢ £6E90°E6  ISO'EY 108211 v 15 4109}

....... [ ansoppiige __loseo0’es  j9gcr 00112 Y 1S UiSg}
o 1epup) abpug aue Z118°¢ 0S£90'€6 1812 00€0. ¥¥ ) 85 5O

o iepun abpug sUET Z!18'E l05£90°E6 041y 005697 PY pauieuun

13puf) abpiig BUBT 108 EEE90'E6  SE LY L1689%Y el uoles

[ loni JoUN BL'E 0DEA0'E6 122 0% £E0/9 P JOAY] UOIILUISA

sapun Aemssaldxy jeiny aue pi/LE £8290°€6  |/G6E 05659 tF 99 ¥0

|~ iopun obpug BUETZIGLE 06290'€6  169°8E €8Oy 2L "0

EE: Remssaidx3 [BImy 8Ue $IELE L1290'¢6 28 L€ €C0£9 1Y 05 ¥s

: | BN IOUINE/E "111290'€6  180°LE 00819 b JBAY UDIIIULBA UaUElg g

o . Jepunabpugauelz z/€ 100290'€6 _'B6'9E 105819bp - £ 4
w _iopupy ebpug aue] Z bE'E 19550'€6  OR'SE 119965 v 624u0

sopur} 3bpg 3UeT Z 0E'€ 00550'€6  69°GE £8Y65 by 084D

_____ 1epur) 36pug SUBT 2 G1°E 05250°€6 vz SE EEL85 ¥h __Isuiose
..... ) 1apup) 8Bplig sUeT 21692 €8YY0'E6 €6 €E 05595 v¥ 1S UIs9g
, T rspun abpug sueT ZIp5Z €EZY0E6 DG EE EE8SG VY 8 ¥0
uwm% Remssaidx3 jeiny Bue 1522 05/60'€6 €92 E8EYS T 98 83

___ spupabpiig suetz /8’| LILE0ES  961E 00925 v 88 ¥D

1B JOUIN BL°L £86Z0'E6  BELE |00EZS VY , 8319 gnud

Jepun ey 821 [9620'€6  [ZELE :00zzS v oy

R A R B R T £E/Z0E6  960F 00915 7Y IBAR UOULED
. depu abpug sueT zjog'L 00520'€6 0L 0F L9115y Hei] ejong

YIOMYoR1] Ul PBPNIaUT UBAIND 660 05910°€6 10962 CEEEY bl ) o810 Bundg

. | Japun Aemssaidx3 [EIny BUBT $8L0 \00EL0E6  /L6C  1/L88bvY o MIS UI0ZE
. Jepun Aemssaidx3 |BIny aueT y66°0 €8600€6 (/182 0S6.Y bt 95 ¥S

| 4spun abpug sueT Z\ge 0 £€000€6  0E8C  1291ipby | Py patieuun

) SIOANIRI} UT PIPNISUI BAIND (GE'Q 1£BS00'E6  1S2'9C  €80LYbY 39913 SliEld

. 1opunefpugeueigi/6G  (EBSE6CH 1669 lesevb by PY paweuun)

X | Uo(dy papulWWoIaY sdoiseml  ulwie §do yHoN uofeso

. M vl abed




2 wswbag 10} s2A0 sobpug 210}

. pEgses i
yrLers iZ Z/5'9 ey
126°1% L LIB'L auel z
s 089z i Aemssaldxd [Biy sue] ¢
~ 915'01% { als'ol | Aemssaidx3 veqin auen
nowy fAiuenp! 3809 3N adA})
A 7 uslthiag 10} 19AQ Sebpig JO AlBluIng
souBIEa [RjUZIO 9qeidadne YIm JaAQ abpug or'L £ebz0'28 (28778 £EO8E v v
..... T B 26171 £861026 (121G [0GE58'bY v 13
. w Iedico’e £E0S0'CE  VOvS L8016 by 1IBY 2ijized uoun
1ey:29'¢ 05v10'28 149 2Y sveL vy 1IEY Jiiaed uoiin
Aemsseldxd ueqin dUBT ¥iE'Z o06eQ'es  EO'8Y 05008ty PASE 1
[ Uo)dYy papusiiniay Uiy BuoT; 89 1sep UIAL BT S4D YHON uohduosaqg
) R I 1570 5aBpiig
9ZB'ZES 2 wswheg 1apun sabpug |ejo),
9£z'91% Z 21198 1947y J0lep
89E'11$ bl z183% . 13A%Y Jouly
981'6$ € 290'es ey
_y 9E6°L6ES a9zl co0'cs auen ¢
gap'zes 143 9e0'vs Aemssaldxg |jeiny aue ¢
ZE'EYS 6 ere'vs Aemssaidxy ueqin) suet v
B Junoury Aueny: 3son jun; lapun sebpug Arwiwng
,,,,,, JaAp] JoleW iSO E £9080'e6  80GS 100BLE P . 1A 1ddississiy
. ) Bpun By vyl gorZoee  1/9¢8 €818 '¥P . » =)= ]
i} lapun abiplig 8ue Z2:80'Z £9ve0’e6 gy 0SEQg vF _lleif 8a0ig JaAl
._wmmbtmmucm aueT £:896°7 poero'es  vRULY L6 vb 1S WigoL
~1apup abpug sue 2:68°2 LL8P0E6 (189 LL0BL vy IS UL
UONJY papustliuioday Sd9 359/ Uil 387 545 yUON LUoBEI0™
| g1 abed







AAAAAA

CROSSINGS C-2 Rochester Raute 150 MPH Technoilogy

Recommended Action

Subdivision ‘Milepost  Cost (5000)

Walerlown sub 93,80 $274 Rural w.Quadrant Gates
Waterownsub [ '9590, 5274 Rural w.Quadrani Gales
Walertown sub 95.30 $274 Rural w.Quadrant Gales
Walertown sub a97.40 $274 | Rural w.Quadrani Gales
Watertown sub 98.40 §274 | Rural w Quadrant Gales
Walertown sub 99.40 $550 [ Full Width Barrier
Walertown sub 100.50 5550 | Full Widih Barrier
Watertown sub 101.50] $550 1 Full Width Barrier
Watettownsub b 102200  $550 Full Width Barrier
Walertown sub 102.40 550 Full Width Barrier
VWateriown sub 102.50 $60:Closure

Wateriown sub 104.30 $550 {Full Width Barrier
Wateriown sub 105.20 $550 Full Width Barrier o
Watertown sub 105.75 $550 Full Width Barrier
Wateriown sub 106.20 550 | Full Width Barrier
Wateriown sub _..108.8D: __$550 |Full Widlh Barrier
Waterdown sub 108,20 $550 |Full Width Barrier
Waterlown sub 109.80 £550 {Full Width Barrier
Waterlown sub 110.01 $550 |Full Width Barrier
Waterlown sub 111.30 55850 | Full Width Barrier
Waterlown sub 113,10 %60 Closure |

Walerlown sub 114,50 8550 | Full Width Barrier
{Walerlown sub 114.80 550 |Full Width Barrer
Waleriown sub 115.50 $550 | Full Width Barrier
Walertown sub 115,90 $850 |Fult Width Barrier
Waterdown sub 117.40 $274 |Rural w.Quadrant Gales
Walterlown sub 117.70 $274 | Rural w.Quadrant Gales
Waterlown sub 117.80 5274 |Rural w.Quadrant Gales
Walterlown sub 117.90 $274 Rural w.Quadrant Gales
Waterlown sub 118.05 $274 |Rural w.Quadrant Gales
Walterlown sub 118,20 $274 | Rural w.Quadrant Gales
Waterlown sub 118.30 $274 |Rural w.Quadrant Gales
Wateriown sub 118.70 $274 |Rural w.Quadrant Gales
Walerlown sub 119.50 3274 |Rural w.Quadrant Gales
Summary Segment #2 Unit Cost Quantity  |Amount
PrvateClosure G i $60 ] DR 1.1 .
Rural w/Quadrant Gates $274 14 $3,836 o
Full Width Barrier $550 18 $8,900
Total Grade Crossings $13,856
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fo be similar to the _Wateﬁf}wn {0

Privale Closure

ost

$60

32

_Quantity | Amaon

i

For Segment 5, Madison to LaCrosse, the number of privale closures was assumed to be similar to the

etermined for

son ta Porfage segment and Lhe Portage o River ssgment d

the B-2 150 MPH technology

é

Summary Segment #5 Unit Cost Quantity  lAmount

Private Closure . %e0 10 $600

Privale Closure 60 48 2,760

Total 56 $3,360

Segment 7 River to St Paul

Crossing ‘North GPS |Lat Min West GPS  |Long Min _ Recommended Action

G5th Stk 44.85533 51.32 892.02000 1.20 Rural w/ Quadran( Gales

Edwards Ave E 4486800 52.08] 92.02233 " 1.34|Rural w/ Quadrant Gales

Hardman Avenue S/Richmond St 44 87350 52.41 92.02317 1.39!Rural w/ Quadrant Gates

Malthy St 44 87517 52.51 82.02350 1.41 Rural w/ Quadrant Gales

Hardman Avenue S 44 88000 52800 9202433 1.46!1Full Widlh Barrier i

Armour Ave 4488700 53.22. 92.02550 1.63 Rural w/ Quadrant Gales

John Carroll Ave 44.89433 53.66! 9203050 1.83Rural w/ Quadrant Gales

Hardman Ave N o 44 89533 53.72: 92.03187 1.80: Rural w/ Quadrant Gales

RanchnotRd . .1 44912500 5475 9205183  3.11 Ruralw/ Quadrant Gales
; .

Summary Segment 7 Unit Quantity Amount

Private Closure $80 100 56,000 L

Rural wi Quadrant Gales $274 8 $2,192

Fuli Width Barrier $550 1 $550

Tolal 38,742

Privale Closures is an estimate based on an eslimate of privale crossings for the entire roule




TRI-STATE II HIGH SPEED RAIL FEASIBILITY STUDY

Appendix 6.2.5
Infrastructure Detail: D-3 Rochester Route

Elevated Urban 185 mph




Tri-Slate Phase || HSR Feasibilily Study

12-Jan-8%

-3 Rochester Route 185 MPH

ltem

1.0 Trackwork

1.1 HSR on &xisting Roadbed

1.2 HSR on New Roadbed (Existing ROW)
1.2A HSR on New Roadbed (New ROW)

1.2B HSR on New Roadbed (Double Track)
1.3 Timber & Surface w/ 33% Tie replacement
1.4 Timber & Surface wf 66% Tie Replacement
1.5 Relay Track w/ 136# CWR

1.6 Siding

1.7 Fencing

1.8 Electricfication

1.9 Other Track Work Chicago to Milwaukee
1.10 Land Acquisition Madison

1.11 Land Acquisition Urban

1.12 Land Acquisition Rural

Total Track Cosls

2.0 Stations
2.1 Full Service - New
2.2 Full Service - Renovated
2.3 Terminal - New

4 Terminal - Renovated

2.5 Maintenance (110 MPH technology)
2.5A Maintenance (150 MPH technology)
2.5B Maintenance {185 MPH technology)
2.6 Stations Chicago to Milwaukee
Totai Station Cost

4.0 Turnouts
4.1 New #33 - 136# High Speed
Total Turnout Cost

Unit

per mile
per mile
per mile
ner mile
per mile
ner mile
per mile
per mile
per mile
per mile
LS

ner mile
per mile
per mile

gach
each
each
each
each
each
each
LS

each

tnit Costs

%873
$832
$1,376
$2,308
$136
$224
$329
3802
$49
$591
$212.817
$5,000
$294
598

$1,000
$500
$2,000
$1,000
$10,000
$86,000
$162,000
520,428

$555

Quantity  Amount

428

367

428

108
317

— Lo N R

—

$987.,824

$17,983
$424,148

$156,000
$31,752
$31,066

$2,000
$1,000
$6,000
$1,000

$162,000
$20,428

$1,507,773

$192,428



Page 2
D-3 Rochester Route 185 MPH

5.0 Bridges - Under

5.1 Four Lane Urban Expressway

5.2 Four Lane Rural Expressway

5.3 Two Lane Highway

5.4 Rail

5.5 Minor river

5.6 Major River

5.7 Mississippi River

5.8 Interstate 90 Dakota Rvier Valley Structure
5.9 Elevated Structure Milwaukee

5.10 Elevated Struciure St Paul

5.11 Elevated Structure Chicago to Milwaukee
Totat Bridges - Under Costs

6.0 Bridges - Over

6.1 Four Lane Urban Expressway
6.2 Four Lane Rural Expressway
6.3 Two Lane Highway '
6.4 Rail

6.5 Viaducts - Major river

6.6 Tunnel {One track)

Total Bridges - Over

7.0 Crossings

7.1 Private Closure

7.2 Rural w/ Quadrant Gates
7.3 Urban wf Quadrant Gates
7.4 Full Width Barrier

Total Crossings Cost

‘8.0 Signals

8.1 High Speed Turnout

8.2 System Installation for HSR (110MPH)
8.2A Sysiem instaliation for HSR (150MPH)
8.2B System Insialiation for HSR (185MPH)

Total Signals Cost

9.0 Curves

9.1 Elevate & Surface Curves
8.2 Curvature Reduction

8.3 Elastic Fasteners

Total Curve Upgrade Cost

Total Upgrade Cos!

each
gach
each
gach
each
each
L.S

LS

per mile
per mile
per mite

each
each
each
each
each
per LF

each
each
each
each

each

per mile
per mile
per mile

per mile
per mile
per mile

$4.848
$4,036
$3,062
$3,062
$812
$8,118
$234,000
$74,000
$39,000
$3¢,000
$35,000

10,516
2.630
1,971
6,672

10

60
274
341
550

1,088
150
350
980

42
284
59

15 §72,720
41 $165,476
282 $863,484
14 $42,868
40 $32,480
9 $73,062
1 $234,000
1 $74,000
33 $1,287,000
14 $546,000
61 $2,378,000
$5,770,080
1 $10,518
10,60  $106,000
$116,516
188 $11,280
$11,280
428  $419,440
$419,440
$8,017,527
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Tii-Siata Phase It HSR Feasibiliy Study ! ! | | f :
W2 Jdan98l 1 . ; } ; : ; | i
_ Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segmmnt & Segment 7
03 Rochester Route 1685 MPH Chicago to Milwaukea  § Mitw 1o Ionia xenig 1o Hwy 51 Alrport Track tadison o LaCrosse tdlss, River Basin River o St Paul Totat Total
liem Unig Unit Costs  1Quantily  TAmount Quartity | Amount Cuantity | Amouni Cuzantity § Amount Quanity | Amouni Cuantily i Amount Cuantiy | Amount  § Quantity | Amount Cluastily | Amount
1.0 Trackwork
1.1 H5R on Exsling Roadbed por mile $B73 - . . .
1.2 H5R on New Roadbed (Existing ROV pet mile 032 - -
1.2A HER on New Roadbed (New ROW) per mile $1,378 - :
1,26 SR on Mew Roadbod (Double Track) per miig $2.308 4728; 80957,824 85 195,380 33 76,164 40 83,329 3 5,024 138 313,888 131 302,344 A28 987,824
1.4 Timbher & Surlace w/ 33% Tie replacemendi {pes mile 5136 - - - -
1.4 Fimber & Surface v 66% Tie Replacement jper mile §224 - M
1.5 Relay Track w/ 1368 CWR per mite 8328 | - :
1.8 Siding per mile 3802 - -
1.7 Fencing pat mile 348 367 $17.983 24 1178 33 1.817 AG 1.668 3 147 136 6,564 13% B 419 387 17,883
1.8 Biecirichicalion por mila 4991 428] S424 148 B3 B4,235 33 32,103 40 38,640 3 2.973 136 134,776 139 128,821 428 424,148
1.5 Other Track Wosk Chicage to Milwaukes 1S 5212917 1 - -
1.1} Lend Avquisition Madison per mie $6,080 3 £45.000 - 3 15,000 3 15,008
.11 Land Acquisition Urban par mite 5354 108] 831,752 61 17,934 33 8.702 - 4 4,118 108 31,752
1.12 Land Acguisition Rural per mile 538 3171 £31,068! 24 2,352 40 3820 136 13,328 117 11,466 37 31,068
Total Track Cosls ; $1.507,773 301,877 120,186 137.840 25,044 468,686 | 454,170 i 1,507,973
| Seqmen 1 Segment Segment 3 Segment 4 Segment 5 Segment & Sog.ment 7
Chicage to Mikwaukee | hibw lo ixania Ixonia (o Hwy 51 Alrport Track Kadison to LaCrosss hiss, River Basin River o 5t Paul Totat Total
2.0 Stations Quantity 1 Amount Quaniity | Amount Guanlity | Amount Quantiity | Amounk Quanilly | Amaurd Cuanlity | Amount Quantily 1 Amount Ouaatity | Amount
2.1 Full Service - New aach 51,000 2 52,000 . 2 2,560 P 2,600
2.2 Full Service - Renovaled each 3500, Z 51,000 1 500 1 500 2 1,850
2.3 Terminat « New sach 52,000 3 56,000 1 2000 2 4,000 3 8,000
2.4 Tenvinal - Renovated each $1,000! 1 $1,000 1 1,000 1 1,000
2.5 Mainjenanee (110 MPH technology} each $10.000 -
2.5A Maintenance (150 MPH technology} each §86.000) "
2.58 Maintenance (185 MPH technology) each $162,008; 1t £162,000 1 162,000 i 162,060
2.5 Stalions Chicago lo Milwaukee LS S20.428 1 820428 1 20,428 i 20,428
Total Station Cost $192.428 20,428 1,500 | 2.000 2,500 166,004 192,428

-
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Fage 3 i | | i i i i H
D-3 Rechesier Roule 188 MPH Segment 1 Segment 2 Segment 3 Segmernt 4 Segmen § Seyment § Seytaent 7
Chicago to Milwaukee | Milw 1o fxonig Ixenia to Hwy 51 Airport Track tdadison to LaCrosse | Miss, River Basin River {o St Paut Total Totat
7.0 Cressings Quantity | Amount Quanlily | Amount Cuantity § Amounl Cuantity | Amount Quaniity | &mount Quaniity | Amouni Cuaniity 1 Amounit Quanity | Amount
7.1 Private Clgsure each 6C 188] 511,280 32 1.920 55 3,360 100 6,000 168 11,288
7.2 Rural wf Quadrant Gales eackt 274 ] i “ ) -
7.3 Urban wf Quadrant Gales esch 341 - -
7.4 Full Withh Barsier each 550 " v
Total Crossings Cost $11.280 1,820 3.360 6,000 11,280
H
Segment 1 Segment 2 Segment 3 Segment 4 Segmeanl § Seqment B Seq,ment 7
Chicagu o sdhwaukes | Milwia Ixopia ixonia {0 Hwy 51 Alport Track Madison 1o LeCrosse Adiss, River Basin Fiver 1o 51 Paul Toal Tetal
B.0 Signals - CQuantly | Amount Guanilly ;| Amound Quantly | Amount | Quantity | Amount 1 Quantity Ampund Quantity | Amount | Quantty | Amount Cuantity | Amount
8.1 High Speed Tumzut oach 1.098 - -
B.2 Sysiem insialiafion for HER [110MPH) per mile 158 - "
B.2A System Instaliztion for HER (15024PH) per mile 350 - .
8.28 System Instaliation fer HER (1 BENAPH) pers mite 980 42B] 3418440 85 83,300 33 32,340 40 38,200 3 2,945 136 133,260 131 128,380 A28 448 440
Total Signais Cost £418,440 83300 32,340 . 39,200 2,940 133,280 128,180 419,440
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment B Seqg.mem 7
F Chicago to Milvaykes | Milw o xonia xohia o Hwy 51 Alzport Track Madison 1o LaCrosse Miss. River Basin River to S1 Pau! Total Tolat
0.0 Curves Quanlily | Amount Cuaptitly | Amount Guantily § Amount Crrantity | Antount Quaelity | Amount Cuantity 1 Amount Quantity § Amount Cuantity | Amount
8.1 Elevale & Surface Cunves ner mie 42
4.2 Curvaturg Reduclion ser mie 2B4
9.3 Etastic Fasieners per miig 59
Total Curve Upgrade Cost
Total Uparade Cost i £8.047.527 $2.784.845 51441025 $364.416 $40668 £1.256 656/ $308,000 £1,812,128) $8.017 527
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Tri-State Phase il HSR Feasibility Study

18-Jan-99

D-3 Rochaster Route Route 185 MPH

Proposed Station Modifications and Maj

ntenance Facilities

Station Type Recommended Actii Cost (3000,
Milwaukee Union Station: Terminal Renovation $ 1,000
Brookfield/Watertown Full Service Renovation b 500

Madison Terminal New $ 2,000

Wisconsin Dells Full Service Renovation 3 500

Tomah Full Service New $ 1,000

LaCrosse Full Service New $ 1,000

Rochester Terminal New $ 2,000

St Paul Union Station Terminal Major Renovations | 5 2,000
Maintenance Facility 185 MPH Technology |New $162,000

Summary

2.0 Stations

2.1 Full Service - New each $1,000 2] %2000
2.2 Full Service - Renovated each $500 2| $1,000
2.3 Terminal - New each $2,000 3] $6,000
2.4 Terminal - Renovated each 51,000 11 $1,000
2.5 Maintenance (110 MPH technology) ieach 510,000

2.5A Maintenance {150 MPH technology) |each 386,000

2 58 Maintenance {185 MPH technology) {each $162,000 11 $162,000
2.6 Stations Chicago fo Milwaukee LS 520,428 10 $20,428
‘Total Siation Cost $192,428
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CROSSINGS D-3 Rochester Route 185 MPH Technology
Page 1
Segment 2 Milwaukee to ixonia

Segment 2 is elevated. Therefore, no action is regquired for crossings.

For Segment 3, Ixonia to Hwy 51 the number of private closures was assumed o be similar fo the Walertown to
Hwy 51 segment determined for the B-2 150 MPH techniology

Summary Segment 3 Unit Cost Quantity Amount
Private Closure 860 32 $1,920

For Segment 5, Madlson to LaCrosse, the number of private closures was assumed to be similar to the
Madison to Porfage segment and the Portage to River segment determined for the B-2 150 MPH technology

Summary Segment 5 Unit Cost Quantlty Amount
Private Closure %60 10 %600
Private Closure 360 46 $2,760
Total 56 $3,360
Summary Segment 7 Unit Quantity Amount
Private Closure $60 100 $6,000

Private Closures is an estimale based on an estimate of private crossings for the entire segment.
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Appendix 6.3
Infrastructure Cost by Category




Appendix 6.3

COSTS BY CATEGORY

Option: A-1 110 MPH River route

ltem Trackwork Bridges Crossings | Stations Signals Total

1.0 Trackwork 392,785 $302,785
2.0 Stations 38,928 $38,928
4.0 Turnouts 4,440 $4,440
5.0 Bridges- Under - 119,328 $118,328
6.0 Bridges - Over 10,516 $10,516
7.0 Crossings 147 974 $147,974
8.0 Signals - 103,469 $103,469
9.0 Curves 3,465 $3,485
Total Upgrade Cost 400,680 129,844 147,974 38,928 103,469 $820,905
Option: 8-1 110 MPH Rochester Route

Hem Trackwork Bridges Crossings | Statlions Signals Total

1.0 Trackwork 552,440 | $552,440
2.0 Stations 38,928 $39,028
4.0 Turnouts 8,660 $6,660
5.0 Bridges- Under - 227,932 $227,932
6.0 Bridges - Over 36,147 $36,147
7.0 Crossings 172,640 $172,640
8.0 Signals . 108,365 $108,365
9.0 Curves 3,465 33,465
Total Upgrade Cost 562,565 264,079 172,640 39,928 108,365 | §1,147 577
Option: B-2 150 MPH Rochester Route

ftem Trackwork Bridges Crossings | Slations Signals Total

1.0 Trackwork 821,938 | $821,838
2.0 Stations 115,928 $115,928
4.0 Turnouts 2,220 $2,220
5.0 Bridges- Linder 896,718 $866,718
6.0 Bridges - Over 103,183 $103,183
7.0 Crossings 131,882 $131,892
8.0 Signals 177,173 $177,173
9.0 Curves 3.465 $3,465
Tolal Upgrade Cost 827,623 899,201 131,882 115,928 177,173 $2,252.517




Appendix 6.3

Page 2

Option: C-2 150 MPH Rochester New Alignment

item Trackwaork Bridges Crossings | Slaticns Signals Total

1.0 Trackwork 1,020,923 $1.020,923]
2.0 Stations 116,428 $116,428
4.0 Turnouis 50
5.0 Bridges- Under 1,681,268 51,681,268
8.0 Bridges - Over 157,821 $157,921
7.0 Crossings 98,388 $99,388
8.0 Signals 166,927 $166,927
9.0 Curves 30
Total Upgrade Cost 1,020,923 1,838,189 09,388 116,428 166,927 | 33,242 B55
Option: -3 185 MPH Rochester New Alignment :

tem Trackwark Bridges Crossings | Stations Signals Total

1.0 Trackwork 1,607,773 54,507,773
2.0 Stations 192,428 $192,428
4.0 Turnouts 50
5.0 Bridges- Under 5,770,080 35,770,090
6.0 Bridges - Over 116,516 $116,516
7.0 Crossings 11,280 $11,280
B.0 Signals 419,440 2419,440
§.0 Curves $0
Teotal Upgrade Cost 1,507,773 5,886,606 11,280 192,428 419,440 1 $8,017,527
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Appendix 6.4
Conceptual Engineering Bridge Plans

Not Available
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STUDY

APPENDIX 6.5
Track Improvements

An inspection of the track from Milwaukee to St. Paul was conducted during a series of visits in
1998. The purpose of the inspection was to determine the present condition of the trackage,
assess its suitability to accommodate joint rail freight and passenger operations based on FRA
regulations and track safety standards, and gather sufficient data to identify needed infrastructure
improvements. The track inspection included the main line of CP Railway from Milwaukee to St
Paul, the Waterloe Spur subdivision between Watertown and Madison, the Madison/Portage
subdivision between Madison and Portage, the DM&E right-of-way between Winona and
Rochester, and the Union Pacific track in the St. Paul area. The inspection was accomplished by
walking short scgments of the track at several locations. The physical condition of the following

were reviewed during the ficld inspection:

¢ (Cross Ties

- Average number of defective ties per mile
s Rail

- Pattern weight

- Age

- Jointed or weided

- Condition (bent, battered, wear)
s Rail Anchors

- Type

- Nuwmber per rail

- Effectivencss
» Grade Crossings

- Number

- Condition

- Type crossing surface

- Type of crossing protection

TRANSPORTATICON ECONOMICS & MANAGEMENT SYSTEMS, INC. 6.5-1
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STUDY

- - Approximate length
o Bridges

1 - @eneral conditions

o Swface and Alignment

Low joints

1

- Irregular cross level and/or alignment

Profile deficiencies

+ Ballast Section

- Full or lean

- Type ballast (gravel, limestone, granite)
P - Condition (clean or fouled)
o Industrial Side Tracks
- Number
- Active or inactive

- Location

* Railroad Company Side Tracks
. Type (storage track or passing track)
- Approximate length
- Condition (tics, rail, other track material, etc.)
- Location

e  (Connections Between the Various Lines

- Ixisting

; - Required

TRANSPORTATION ECONOMICS & MANAGEMENT SysrTeMs, INC. 6.5-2
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In asscssing track condition, particular consideration was given to ballast, cross ties, and rail

as follows:

Ballast:

Cross Ties:

Raii Joints:

joints. The definition and importance of these elements to the integrity of the track structure are

Ballast supports the track on the roadbed. Generally it consists of crushed rock or
similar material which will transmit and distribute the load of the track and
raitroad rolling equipment to the roadbed. It must provide adequate drainage for

the track and maintain proper-track cross level, surface, and alignment.

Cross ties are made of a material to which the rails can be fastened and which
support the rails on the ballast. Cross ties can be made of wood, concrete, or

steel. LEach 39-foot rail segment shall have the following:

{. A sufficient number of cross ties which (in combination) provide effective

support to hold the gauge and maintain alignment within prescribed limits.

2. The minimum number and type of cross ties specified, effectively distributed

to support the rail segment.

3. At least one cross tic of the type specificd located at a rail joint (where two

rails are jointed together).

The number of cross ties per 39-foot rail segment that must be in good condition
varics by class of track (five cross ties for Class T track to 14 cross ties for Class 6
track). In addition, Class | and Class 2 track must have one cross tie whose
centeﬂine is within 24 inches of the rail joint location, and Classes 3 through 6
shall have one cross tie whose centerline is within 18 inches of the rail joint

lacation.

Any mismatch of rail ends at rail joints must not be more than '4” for Classes |
and 2 track, and not more than 1/8” for Classes 4, 3, and 6 track. If a joint bar

(joining the ends of rails at a rail joint) on Classes 3 through 6 track is broken,

TRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC. £.5-3
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cracked, or because of wear allows vertical movement of either rail when all bolts
arc tight, it must be replaced. In case of conventional joined track, each rail must
be bolted with at least two bolts in Classes 2 through 6 track, and with at least one

 bholt in Class 1 track.

Alignment

Route alignment is important to the physical condition of the track structure. Curves restrict
speed and increase timetables. For high-speed rail operations, it is essential to minimize the
effect of the route curvature on the operations. This can be accomplished by reducing the

curvature, increasing the super-elevation, inereasing unbalance, and/or the use of tilt technology.

The Tri-State II route for 110 MPH operation will operate on CP Railway trackage. Freight and
passenger trains operate over the same trackage at different speeds. Therefore, it is not possible

to attain an equilibrium speed for a given curve.

Curve Improvements

Maintaining curves to accommodate both freight and passenger trains operating at different
speeds should be considered when selecting the most appropriate speed of operation. IFor this
study, curvature reduction and change in super-elevation was minimized. Any proposed change
in super-elevation should be coordinated with CP Railway. The use of passenger equipment
with car body tilting technology was assumed for the technology options. An active body tilting
system tilts the car body towards the center of the curve via hydraulic cylinders positioned on
both sides of the coach. This systemn allows tmin.s to operate at higher speeds with no increase in

super-clevation.

Recommended Track Improvements

The recommended track itmprovements for cach route/technology option are detailed in
Appendix 6.2. Generally, the condition of the main line of CP Railway trackage is sufficient to
permit increases in speed to 110 mph with minimal improvements to the track infrastructure,

such as some tie replacement and ballast renewal. It 1s anticipated that speeds of 110 mph can be

TRANSPORTATION ECONOMICS & MANAGEMERT SysteMms, Inc. 6.5~4
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attained m Wisconsin. Due to the rail alignment along the Mississippi River, speeds will be
restricted to 90 mph. It is assumed concrete ties will be installed for construction on new

alignments.

The track of the DM&E right of way, Madison/Portage subdivision, and Waterloo Spur
subdivision is not suitable for high speed rail operation and would need to be completely rebuilt.
Exhibits 6.5.1, 6.5.2 and 6.5.3 (respectively) display pictures representative of the condition of

the mfrastructure in these three sections.

TRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC, 6.5-5




APPENDIX 6.5

TRI~-STATE II HIGH SPEED RAIL FEASIBILITY

STUDY

Exhibit 6.5.1
DM&E Prack

Exhibit 6.5.2
adison-Portage Subdivision

TRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC.
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Exhibit 6.5.3
Waterloo Spur Subdivision

Stations

The recommended treatment of each station for each route/technology option is detailed in
Appendix 6.2. Based on the technology selected, considerable improvements arc required to
make platforms compatible with the technology, in addition to substantial improvements in
station amenities. Adequate parking is also needed. The engineering assessment (Chapter 3)
addressed each station and its requirements. An allowance for improvements developed in the

MWRRI was included in the estimate of improvement costs (Appendix 6.2).

Bridges Under

A complete bridge inventory developed for each route/technology option is contained
Appendix 6.2. In order to estimate the cost of new crossings required for new routes or bridge
replacements, conceptual engineering plans were developed (Appendix 6.4) for a bridge to carry
either single or double tracks over highways, streams, valleys, and rivers. The unit cost basis for

these structures is contained in the final unit costs in Appendix 6.1.

TRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC. &6.5-7
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Bridges Over

There are several locations where the construction of a bridge over will be neeessary. The most
notable is the Highway 151 bridge in Madison. The basis of the unit costs is contained in

Appendix 6.1.

Crossings

The unit cost for improving public crossings used in this study was $274,000. An evaluation of
each crossing was not within the scope of the study. Therefore, a weighted average unit cost was
determined that considered the level of improvement associated with public crossings to be
related to an existing protection system. For example, if a crossing had signals and gates
recently installed, the cost to improve this crossing differed from a crossing that only had signals
as protection, or sometimes no protection. An inventory of crossings for each route and a given
technology is contained in Appendix 0.2, For crossings on existing track, the crossings
identified on the track charts were used to maintain consistency with other categories and may
vary slightly from the state lists. Numerous grade crossing issues were addressed in this study

and the accepted FRA guidelines are as follows:

Public Crossings — 80 mph to 110 mph

Eliminate redundant or unnecessary crossings and install the most sophisticated traffic
control/warning devices compatible with the location; e.g., median barriers, special signing
(consider active advance warning signs), four quadrant gates. Automated devices should be

equipped with constant warning time.

Public Crossings — 111 mph to 125 mph

Protect rail movement with full-width barriers capable of absorbing the impact of a highway
vehicle. Include a fail-safe vehicle dptection capability between barriers. Notify approaching
traing of warning device or barrier failure or an intruding vehicle in sufficient time for the train to

stop short of the crossing without resorting to emergency brake application.

TRANSPORTATION EcoNoMICs & MANAGEMENT SYSTEMS, INC. 6.5-8
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Private Crossings — 80 mph to 110 nmiph

Close, grade separate, or provide a secured barrier or automatic device; the device or barrier
should extend across the entire highway on both sides of the track, and should normally be
closed and opened on request if no train is approaching, for a period of time sufficient to cross

the traclk.

Private Crossings — 111 mph to 125 mph

Protect rail movement with full width barrier or gate, normally closed and locked, capable of
absorbing impact of a highway vehicle. Gate lock or control should be interlocked with train
signal and contro! system and released by a railroad dispatcher. A fail safe vehicle detection or
video system should monitor the area between the barriers. The crossing should be equipped

with a direct link telephone to the railroad dispatcher.

Private Crossings — Above 125 mph

Close or grade separate all private rail crossings. The unit cost used for grade crossings is shown
in Appendix 6.1. The unit costs compare favorably with the construction cost to install several

full quadrant gates in North Carolina.

Signals and Communications

State-of-the-art signal and communications systems are necessary to successfully implementing
high-speed technology in the Tri-State Corridor. It is necessary to properly coordinate freight
and passenger operations in order to permit joint service to share the same track. Several studies
are currently underway in the Midwest to evaluate different technologies. The Illinois
Department of Transportation, in cooperation with the FRA and the AAR, are developing a
Positive Train Control system on a 120-mile segment of the Union Pacific corridor between
Chicago and St. Louis. This project will require four years to complete at a cost of $60 million.
The project will invoive using the Nationwide Differential Global Positioning System to
automatically locate each train. Additionally, the U.S Department of Transportation through the

FRA, Michigan Department of Transportation, and Amtrak undertook a $23 million project in

TRANSPORTATION ECONOMICS & MANAGEMENT SYSTEMS, INC. §.5-89
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1993 to implement a High Speed Positive Train Control System on a 7i-mile portion of the
Chicago to Detroit corridor between Kalamazoo and Grand Beach, Michigan. The Iilinois
project uses the Automated Train Control System (ATCS), whereas the Michigan project uses
the Incremental Train Contrel System (ITCS). The selection of a system for the Tri-State
corridor has been deferred until the results of these studies are finalized. Conservative per mile
unit costs have been developed based on discussions with representatives of the various state

Departments of Transportation in the Midwest, Amtrak, and equipment manufacturers.

TRANSPORTATION ECONOMICS & MANAGEMENT SBystEMS, INC. 6.5-10






