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INTRODUCTION
Project Description:

The purpose of this study is to determine the feasibility of constructing a grade
separation between 1A Highway 4 and the Union Pacific Railroad double track
facility, which is located in the city of Jefferson. The Union Pacific Railroad
facility extends west to east and bisects Jefferson with two parallel tracks less
than 20 feet apart. The crossing between Union Pacific Railroad and IA Highway
4 is located in the middle of Jefferson.

This railroad facility continues to experience increases in its use, not only in terms
of the number of trains, but the number of cars in each train traveling along this
route as well. Union Pacific Railroad officials indicate the number of trains will
continue to increase from 70 per day currently to 120 per day ultimately.
Additionally, this railroad facility is a primary route from California to the east
coast of the United States, indicating the use is not driven solely by local needs,
but National demand as well.

IA Highway 4 stretches from the north border of lowa to 1A Highway 44 in
Panora and passes through the heart of Jefferson as well as other rural
communities in lowa. 1A Highway 4 is classified an arterial roadway according
to the Street Classification System for Jefferson. It is the main north-south
corridor bisecting Jefferson and passes through commercial and residential areas.

Project Location Maps: (Source: Jefferson Comprehensive Plan)

The following two figures show the location of Jefferson and Greene County as
well as the location of the project corridor within the city of Jefferson.
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Figure 1 — lowa Map Location
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A map showing the project location as it pertains to the city of Jefferson, lowa is below.
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Figure 2 — Project Location Map
Project Objective:

The primary objective of this study is to feasibly improve safety and mobility
along 1A Highway 4, while maintaining an acceptable level of local access and
preserving the integrity of the existing land use along the corridor. The city of
Jefferson and Snyder & Associates, Inc. have developed alternate concepts for the
Union Pacific Railroad crossing on IA Highway 4. Each concept addresses a list
of elements pertaining to the highway corridor and addresses each of the issues
differently. Elements of the corridor that were reviewed to develop each concept
include; vehicle and pedestrian traffic, local access, the railroad crossing, utility
locations, roadway safety, design capacity, and structural integrity for IA
Highway 4. Jefferson’s 2005 Comprehensive and Land Use Plan states the main
purpose for the Jefferson area transportation system is “to carry residents to and
from their home.” This is important to understand as it relates to how the needs
of the community are reflected in the preferred alternative.

2
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EXISTING CONDITIONS
Roadway Characteristics:

The existing street is a 49-feet wide four-lane Portland Cement Concrete urban
cross-section with curb and gutter sections on both sides of the roadway. IA
Highway 4 intersects the Union Pacific Railroad double track facility with an at-
grade crossing and is controlled with signals and gates. The railroad crossing is
located approximately 250 feet north of McKinley Street. Current zoning in the
area varies along IA Highway 4 including light industrial, commercial/retail,
commercial/service, residential and public land.

No significant drainage ways cross IA Highway 4 within the project area, but the
existing roadway corridor contains an aging storm sewer system. Currently, no
sidewalks exist within a block of the railroad crossing along either side of 1A
Highway 4. The posted speed limit is 35 mph from south of the Union Pacific
Railroad tracks to approximately 275’ north of the railroad tracks. North of this
location, the posted speed limit is 45 mph.

Traffic Volumes:

Information was collected about the historical and projected traffic volume data
from the lowa Department of Transportation. The 2004 average daily traffic
(AADT) along this corridor was 7,700. According to the lowa DOT’s January
2006 report on “Use of a Benefit-Cost Ratio to Prioritize Projects for Funding”
for the Federal-Aid Railroad-Highway Grade Crossing Program the annual traffic
growth rate projected over the next 20 years is anticipated to be 1.494 percent.
New 2004, 2030, and 2060 projections were developed from the current (2004)
ADT at a 1.494% annual growth rate. The 2007, 2030, and 2060 volumes are
8,050 AADT, 11,320 AADT and 17,700 AADT, respectively, and the truck
traffic percentage on IA Highway 4 is estimated at 6%. The 2060 projected
volumes were used in the future planning considerations as bridge structures
should be designed for a minimum 50-year usable life.

Trip Generation for Local Businesses:

The land use adjacent to 1A Highway 4 is mostly commercial and residential. A
majority of the uses along the corridor generate traffic directly to and from the IA
Highway roadway. According to the Institute of Transportation Engineer’s Trip
Generation Manual, 7" Edition, it is common for these land use types to generate
the following trip traffic:
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GENERATED TRAFFIC VOLUMES

30%to  70% to

Trips/Day the the

Type ITE Code Name VS. Number (Pass-by) North South
Destination 715 MHF Engineering # Employees 10 92 28 64
Destination/Through 947 Ultimate Power Wash # Stalls 1 (15(118) 32 76
Destination/Through 841 Jack's Auto # Employees 5 (lf(g 32 74
Destination/Through 815 Bomgaars Farm & Lawn Supply 1000 sq. ft. 19.0 %2(:)[51? 316 739
Destination/Through 816 Louk Plumbing, Heating, & A/C 1000 sq. ft. 1.0 (2411) 15 36
Destination 814 Total Image Salon 1000 sq. ft. 1.0 80 24 56
Destination/Through 933 DQ 1000 sq. ft. 2.4 (izi) 85 197
Through 945 Casey's General Store # Pumps 8 %7%(;()) 390 910

Destination/Through 854 Pamida 1000 sq. ft. 19.2 %2%52()) 675 1,575
Destination/Through 814 Jefferson Automotive 1000 sq. ft. 8.6 (Lllgi) 122 283
Destination/Through 814 Clark's Heating & Plumbing 1000 sq. ft. 4.1 (iég) 64 149
Destination/Through 933 Subway 1000 sq. ft. 3.5 (288) 120 280
Destination/Through 841 Joe's Autos # Employees 5 (1266) 32 74
Destination 110 Ferrligas, Inc. # Employees 10 60 18 42
Destination/Through 947 Carwash # Stalls 4 (16363; 40 93

Destination N/A Vacant # Employees 0 0 0 0
Destination Hastings Funeral Home, Inc. # Employees 2 10 3 7

Destination/Through 880 Professionals of Pharmacy 1000 sq. ft. 1.0 (Zg) 27 63
Destination/Through 947 Carwash # Stalls 4 (16363; 40 93
Destination 814 Laundry Depot 1000 sq. ft. 1.0 80 24 56

Total Trips 6,954 2,087 4,867

(2,247)
* - of the trips, 50% enter the location and 50% exit throughout the
day.

Table 1 — Traffic Generation from Corridor Development

The primary purpose of showing the table above is to illustrate the amount of
traffic using the corridor on a daily basis as a direct result of the land uses along
the corridor. The table also illustrates the amount of pass-by traffic estimated for
each use as well. The preliminary estimated local use of 1A Highway 4 shown
above is 6,954 vehicles per day, of the current 2007 estimated AADT of 8,050
vehicles. Approximately 2,147 vehicles are considered pass-by traffic, which
means those vehicles were destined for more than that location alone. Therefore,
the trips generated are reduced by the pass-by traffic for the actual amount of
traffic produced by those properties. Reducing 6,954 vehicles by 2,147 vehicles
shows a volume of 4,807 vehicles being directly attributed to the businesses listed
above on a daily basis.

The lowa DOT 2004 AADT Traffic Flow Map is shown on the following page.
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Figure 3 — lowa DOT 2004 AADT Traffic Flow Map
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Crash Data

Crash reports for train and car crashes were provided by the lowa Department of
Transportation and the Union Pacific Railroad and were analyzed from the period
of 1996 to 2006. Within this period, there have not been any crashes at the 1A
Highway 4 and Union Pacific Railroad location. There was, however, a crash at
the Cedar Street crossing that resulted in a fatality in 2004. On November 9,
1996, the Wilson Avenue crossing was the site of another train/car crash resulting
in a major injury.

PUBLIC PARTICIPATION SUMMARY

A steering committee was formed in order to involve the community through key
stakeholders. Multiple meetings were conducted by the city of Jefferson and Snyder &
Associates. Elected officials, Jefferson staff, Greene County staff, lowa DOT staff,
school representatives, and emergency services representatives were all part of the
Steering Committee. Each of the committee members provided insight relating to their
specific interests as well as offered their opinions on the needs of the community. They
also described how those interests and needs of the community pertained to the
development of this project. The following is a summary of items the consultant has
determined from the discussions in these meetings to be critically important to this study.

1. Determine with Union Pacific Railroad officials the ultimate configuration of the
railroad crossing. The prime consideration will be whether it will remain an at-
grade crossing or designed with grade separation of either an overpass or
underpass.

2. Determine if the existing right-of-way is sufficient to accommodate the preferred

alternative or if the right-of-way needs to be widened. Determine the socio-

economic impact associated with widening the ROW.

Incorporate an 8’ bike trail/sidewalk along IA Highway 4.

4. Analyze traffic loading, including trucks and agricultural vehicles, and develop
the most cost-effective pavement section, not only for initial construction, but also
for a reduction in future maintenance costs.

5. Maintain access during and after construction to the local businesses as 1A
Highway 4 is the primary north-south road through Jefferson.

6. Provide insight to the feasibility study consultant, Snyder & Associates, regarding
the needs and wants of the community as it pertains to this area of Jefferson.

7. Continue to pursue funding at the conclusion of this feasibility study for the
development of the project.

w

The following documentation summarizes the discussions with city and county staff, the
Steering Committee, and Union Pacific Railroad representatives during each of the
project meetings.
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Project Kickoff Meeting — August 10, 2006

The kickoff meeting was held on August 10, 2006 at MHF Engineering, who
serves as the City Engineer for Jefferson. Attendees included city staff, MHF
Engineering staff and Snyder & Associates staff. The purpose of this meeting
was to discuss new data information, lowa DOT and Union Pacific Railroad
communication and the coordination process, public involvement process, and the
project schedule.

Steering Committee Meeting — September 11, 2006

The first Steering Committee meeting was held at the Greene County Community
Center. During this meeting, project objectives, design parameters, and existing
conditions pertaining to traffic volumes, businesses/properties along the corridor,
and project schedule were discussed as updated from the Project Kickoff Meeting.
Other items discussed were two versus four lane crossings, overpass versus
underpass, typical bridge cross sections for IA Highway 4 as well as Union
Pacific Railroad, an eight foot trail along IA Highway 4, and potential side road
closures.

The Steering Committee directed Snyder & Associates to develop alternatives for
the overpass and underpass concepts as well as evaluate the potential for a
combined at-grade/grade separated intersection between IA Highway 4 and the
Union Pacific RR facility. The purpose of evaluating for a combined crossing
was to review possibilities of maintaining through and emergency traffic crossing
the tracks with no delays and to accommodate local access to the adjacent
businesses along 1A Highway 4. The idea was to reduce the socio-economic
impact of eliminating direct access to the adjacent properties from the fronts of
the lots.

Meeting with lowa DOT and Union Pacific Railroad — October 10, 2006

The project meeting was held at the Jefferson City Hall. Many topics were
discussed including the project objectives, traffic data, train volumes and
velocities, roadway improvements, a bike trail, and crossing alternatives.
Justification items such as the exposure index, existing crash history in Jefferson
and project crash rates at this intersection were also discussed.

Union Pacific Railroad officials stated if a grade separation is proposed and
ultimately constructed, they will participate in the cost of the structure component
of the grade separation. The Union Pacific Railroad is required to fund up to 5%
of the theoretical structure costs, but only if Federal FHWA funding is utilized
and an active at-grade crossing is closed. If an underpass is proposed, a shoofly
shall be constructed by the Union Pacific Railroad at the expense of the project
and will be done to facilitate high speed trains (70 mph) and may be utilized for
the new permanent alignment of the track if the alignment and design is
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acceptable to Union Pacific Railroad. Furthermore, a third track must be
accommodated in the design of the grade separation alternatives to accommodate
future railroad growth.

Steering Committee Meeting — October 30, 2006

The steering committee meeting was held at the Greene County Community
Center. During this meeting discussion items included the results of the
architectural and archaeological surveys, the results of the meeting with the Union
Pacific Railroad, review of the concepts prepared at that time, and how the local
street network may look upon ultimate completion of the improvements. The
project schedule was discussed and modified to accommodate for an additional
meeting to be held in December. Further analysis of the alternatives was needed
to develop the cost projections and define the feasibility of each alternative.

The Steering Committee also reviewed the potential layout of the shoofly and the
right-of-way requirements associated with constructing an underpass. Further
definition of the right-of-way impacts was needed prior to determining costs
associated with the improvement alternatives that include a shoofly. Bridge
lengths were also discussed at great detail among the committee members and
how each alternative related to costs, right-of-way impacts, potential for local
access, and how the bridge would appear to the public.

Steering Committee Meeting — December 11, 2006

The steering committee meeting was held at the Greene County Community
Center. The concept layouts for each alternative were discussed in more detail
and order of magnitude costs were also presented for each concept presented.
Benefits versus costs ratios were reviewed with one more alternative being
discussed. Further layout work was agreed to be performed for the additional
alternative discussed and was to be included with this report. That alternative
included shifting the local access roadways to a location under the bridge
structure to further reduce the potential impacts to adjacent property owners.

DESIGN CRITERIA AND ROADWAY DESIGN GUIDES:

Prior to commencing the evaluation of alternatives, the primary focus for the Steering
Committee should be the development of the design criteria to be utilized for the project.
Once this data is determined and agreed upon by all stakeholders, then the alternatives
can be fleshed out and evaluated. The following issues and design parameters were kept
in mind when developing the different design alternatives for the proposed potential
improvements:
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3.

4.
5.

Ability to provide progressive traffic flow through the corridor.

The railroad crossing should be safe and minimize traffic delays and effects
on surrounding properties.

All properties along the corridor will have continued access during and after
construction.

Crash prevention.

Pedestrian and bicyclist should have an accessible and safe route.

The design parameters have been referenced from lowa Department of
Transportation Design Guides and the Statewide Urban Design Standards and
Specifications.

1.
2.
3.

o Ok

9.

10.

11.

Design Speed: The roadway will have a 40-mph design speed.

Posted Speed: 35-mph

Minimum Stopping Sight Distance: 305 ft

Corner Intersection Sight Distance: 195 ft — No traffic control intersection
For Railroad Crossings (Trains crossing 1A-4 in Jefferson, lowa, range in
speed from 10 mph to 70 mph)

Train Speed | Sight Distance @ 40 mph Vehicle Speed
10 mph 100 ft
20 mph 200 ft
30 mph 300 ft
40 mph 401 ft
50 mph 501 ft
60 mph 601 ft
70 mph 701 ft

Maximum Degree of Curvature: 11.83, emax= 0.06
Minimum Radius: 485 ft
Vertical Curve Criteria: Vertical curves will have a maximum of 6.0%
grade and a minimum of 0.4%.
Cross Slope Range: 1.5%-3.0%
Minimum Lane Width: For rail crossings, width should be equal to that of
the approach roadway
For principal arterial roadways, minimum width = 12 ft
Minimum Median Width for a Left-hand Turn-lane: 12 ft
Minimum Vertical Clearance Under Bridge: 16.5 ft with additional
allowance for future resurfacing
Minimum Roadway Border: 8 ft

Union Pacific Railroad Design Parameters

1.

w

Minimum Horizontal Clearance from Track: 18 feet with crash wall, 25
feet for bridge piers

Minimum Vertical Clearance for Overpasses: 23.5 ft

Minimum Spacing Between Tracks: 20 feet center to center

Design to Include the Potential Need for an Additional (third) Track:
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DESIGN ALTERNATIVES
Two-lane vs. Four Lane Concepts and Typical Cross Sections:

The two-lane cross-section includes a 31.0° urban Portland Cement Concrete
pavement, which includes a 12.0” northbound lane and a 12.0” southbound lane
with a 3.5’ curb and gutter section on each side. The two-lane bridge also
incorporates a location for a potential 10” sidewalk. The typical roadway cross
section of the two-lane alternative is shown below.

3.0 roadway width (B-B)

Border Area (R.O.W) ;

10.0° Clear Zone 12' thru lane 12° thru lana |
. Soa— " NP

o B ‘—— 3.5 curb & gutter | i 35 curb & gutter
3.0 Object Setback —/ |\

2 Lanes - No Parking
Commercial / Industrial - Fringe / Residential

The typical bridge cross section is shown below. For the alternatives with the
combined separation and at-grade crossing, the 6° sidewalk is located along the
at-grade portion of the improvements and not on the bridge structure. The
purpose of placing the sidewalk below the overpass bridge is to help minimize
costs associated with building a wider bridge, which include additional
embankment as well.

10
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The four-lane cross-section includes a 53.0° urban Portland Cement Concrete
pavement and includes two 12.0° northbound lanes and two 12.0" southbound
lanes with 2.5 of curb and gutter sections on each side. This bridge also includes
a 10’ sidewalk. Typical cross section of the four-lane roadway alternative is

shown below.
’ 10.0° Clear Zone i Roadway width varias - 12° thru lanes
) Border Area (R.O.W)
__12 outside lane Additional 12" thru lanes 12" outside lane
2 5 curb A += 2.5 curb & qutter
& gutter

3.0' (Min.) Object Setback

Multiple Lanes - No Parking
Commercial / Industrial

The bridge typical cross section for the four-lane facility is shown below.

The alternative containing a combined grade separation and an at-grade crossing
was analyzed for the actual placement location of the trail and whether it should
be located on the overpass bridge or down at the at-grade location. For the
purpose of this alternative, the trail was removed for the overpass bridge and
placed at the at-grade crossing location to help minimize costs. The at-grade
crossing would still include crossing signals and gates to protect the pedestrians as
well as the vehicles using that crossing.

11
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Underpass Concepts and Typical Cross Sections:

During the alternative concept development phase of this study, an underpass was
also considered a viable alternative to review. Two-lane and four-lane underpass
facilities were developed and the typical cross sections are shown below.

o
]
o )
o |
L ] @
UNDERPASS CROSS SECTION — 4 LANE
Four-lane Underpass
o | o
i
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T ha
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| —
| é |
UNDERPASS CROSS SECTION — 2 LANE
Two-lane Underpass
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ri= sl
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Alternative 1 — Existing Conditions (Do Nothing):

Existing today on IA Highway 4 is a 49’ pavement cross section that intersects the
Union Pacific Railroad with an at-grade crossing and includes warning devices,
which consist of warning lights and safety cross arms. This alternative is to
simply maintain the current configuration of the crossing, but may include minor
improvements to help with safety concerns. For the purpose of this study, we will
call this the “Do Nothing Alternative”.

Alternative 2 — Four Lane Overpass with 210-ft Bridge:

The second alternative includes a grade separated crossing with embankments on
the north and south sides of the railroad as necessary to build a four-lane roadway
bridge over the Union Pacific Railroad. The bridge structure is estimated to be
210 feet in length and requires the construction of retaining walls in the northeast,
southeast and southwest quadrants of the intersection. The retaining walls are
proposed to be Mechanically Stabilized Earth (MSE) retaining walls. They are
necessary to minimize the impacts to adjacent properties along the corridor. If
conventional bridge embankments were constructed with standard foreslopes, the
right-of-way impacts to the businesses along the corridor would be extremely
costly. Most of the businesses adjacent to the IA Highway 4 within the project
limits would be completely acquired as right-of-way for the embankments.

In the northwest corner of the intersection, a standard embankment is proposed
for construction of this alternative as the estimated savings is approximately
$340,000 under the MSE wall for this area. The standard embankment is being
proposed here because the property is currently not developed in this area.

This alternative requires an approach grade of nearly 6.0% from the north and
south, but will still require the closing of McKinley Street and Clark Street south
of the railroad and the Pamida entrance north of the tracks. A new frontage and
rear access roadway system is proposed to be included with this alternative for
eight businesses along the east side of IA Highway 4 north of the railroad
overpass. The frontage roadway would access the highway across from W. Head
Street. There may also be a need to replace parking for some of those businesses
as the frontage road would likely impact the existing frontage of those lots.

Businesses losing direct access in addition to the eight referenced in the previous
paragraph include Louk Plumbing and Heating, Jack’s Auto, Bomgaars, MHF
Engineering, the four-story building north of MHF Engineering, Ultimate Power
Wash, and Pamida. Other businesses and residential properties would also be less
affected as they are located further from IA Highway 4 because the local street
network can supply access to those properties via Reed Street and W. Head Street.

The following four pages illustrate and define the order of magnitude costs for
this alternative.

14
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Alternative 3 — Four Lane Underpass with Shoofly:

This alternative represents a grade separated crossing being constructed where 1A
Highway 4 travels under the Union Pacific Railroad. The approach grades on the
roadway to the underpass structure are 5.28% down from the south and 4.24%
down from the north. The new profile requires the closure of the intersection of
McKinley Street, but does allow for keeping Clark Street open by reconstructing
the intersection.

The construction sequencing of this alternative will be especially difficult for
traffic on 1A Highway 4 as it will require the closing of the roadway for an
extended period of time. The first item required for construction in this
alternative is to build the new frontage road system in the northeast corner of the
crossing. Once that is completed, the shoofly dual tracks should be constructed
no less than 80 feet north of the existing crossing centerline. Building the shoofly
south of the existing tracks was not an option as it results in higher costs and more
impacts to adjacent properties. Once the new railroad bridge structures are
constructed for the shoofly tracks, the train traffic would shift to the new facility
permanently. The roadway portion of the project could then be excavated and the
retaining walls built to accommodate the new profile of 1A Highway 4.

The impacts associated with constructing the shoofly are greater than building the
overpass alternatives primarily due to the over $1,000,000 price tag on
constructing the new tracks. In addition, the retaining walls associated with the
roadway portion of the project will likely intrude into the lots adjacent to 1A
Highway 4, which drives up the costs associated with land acquisition along 1A
Highway 4. The project length along the highway is less than the overpass
alternatives, but the greater impacts cost offset the shorter length cost. Since
many of the buildings along the roadway are aging and the structural
characteristics of the foundations and footings are unknown, the potential for even
higher costs increases.

Businesses losing direct access include Jack’s Auto, Bomgaars, MHF
Engineering, the four-story building north of MHF Engineering, Ultimate Power
Wash, the old Pizza Hut, a car wash, and Ferrell Gas. Other businesses and
residential properties would also be affected, but in a lesser sense as they are
located further from IA Highway 4 because the local street network can supply
access to those properties via Clark Street and the new frontage street network.

The following four pages illustrate and define the order of magnitude costs for
this alternative.

19
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Alternative 4 — Four Lane Overpass with 665-ft Bridge:

The fourth alternative is similar to the second as they both include a grade
separated crossing with embankments on the north and south sides of the railroad
as necessary to build a four-lane roadway bridge over the Union Pacific Railroad.
The bridge structure in Alternative 4, however, is estimated to be 665 feet instead
of 210 feet. The additional length allows McKinley to be connected under the
bridge structure and allows the east/west movement across IA Highway 4. North
of the tracks the bridge is extended to allow for the south portion of the frontage
road system to be extended west. This west extension is not shown in the drawing
herein, but will allow for roadway service to the vacant parcel west of the
highway in the future if it were to be developed.

This alternative requires the construction of MSE retaining walls in the northeast,
southeast and southwest quadrants of the intersection to minimize the impacts to
adjacent properties along the corridor. A conventional embankment is proposed
in the northwest corner of the intersection to offer a lower cost alternative than if
MSE walls were built. The standard embankment is being proposed here, similar
to the second alternative, because the property is currently not developed in this
area.

This alternative requires an approach grade of nearly 6.0% from the north and
south and will still require the closing of Clark Street south of the railroad and the
Pamida entrance north of the tracks. A new frontage and rear access roadway
system is proposed to be included with this alternative for eight businesses along
the east side of 1A Highway 4 north of the railroad overpass, which is also similar
to the second alternative.

Businesses losing direct access from 1A Highway 4 include Louk Plumbing and
Heating, Jack’s Auto, Bomgaars, MHF Engineering, the four-story building north
of MHF Engineering, Ultimate Power Wash, the old Pizza Hut, a carwash, Ferrell
Gas, Joe’s Auto, Subway, Clark’s Heating and Plumbing, Total Image, Jefferson
Automotive, and Pamida. Other businesses and residential properties would also
be affected, but in a lesser sense as they are located further from 1A Highway 4
because the local street network can supply access to those properties via Reed
Street and W. Head Street.

The following four pages illustrate and define the order of magnitude costs for
this alternative.

24
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Alternative 5 — Four Lane Overpass with 450-ft Bridge:

The seventh alternative is similar to the fourth alternative with one exception; the
bridge is shorter in length north of the tracks. The primary purpose of shortening
the bridge structure is to recognize that the parcel immediately west of IA
Highway 4 and north of the Union Pacific Railroad tracks will someday be
developed. At that time, the developer will be required to construct access to this
parcel from the local street network. The cost associated with extending the
bridge to match Alternative 4 is approximately $1.5 million above the estimated
cost of this alternative.

All other aspects of this alternative are the same as Alternative 4. The following
four pages illustrate and define the order of magnitude costs for this alternative.

29
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Alternative 6 — Two Lane Overpass with 450-ft Bridge and One-way Pair:

This alternative is similar to Alternative 7 as the overpass bridge structure is 450
feet in length. One primary difference, however, is the bridge has been narrowed
to two-lanes rather than four. This alternative also includes an at-grade crossing
with the Union Pacific Railroad that is located partly under the bridge structure.
The at-grade roadway is considered a one-way pair as the southbound lane is
divided by the bridge embankment from the northbound lane. Under the bridge
section, however, the two lanes migrate closer together to minimize impacts to the
adjacent properties and to facilitate an intersection at McKinley that is easier to
control.

The bridge location allows for a full intersection, accommodating all movements,
at McKinley. This greatly reduces the costs associated with right-of-way and
access impacts to the businesses along IA Highway 4. Semi-direct access is
maintained to all businesses along the corridor with this alternative.

One of the first items that should be considered for construction would be the one-
way pairs and the new at-grade crossing. Once that portion is complete, the
proposed bridge and embankments on IA Highway 4 can be constructed. Traffic
IS maintainable on IA Highway 4 throughout most of the construction, thus
reducing the costs associated with detours and potential pavement rehabilitation
on the local street network after this project is complete.

A frontage street system is also proposed for the eight businesses located north of
the tracks along the east side of 1A Highway 4. Direct combined accesses can be
provided to those businesses from the northbound lane of the one-way pair, thus
reducing the potential weaving issues between the northbound through lane and
the northbound one-way pair lane.

This alternative opens the debate of closing other existing at-grade crossings
within and near Jefferson. The locations of crossings to be considered for closing
would be required under a separate study.

The following four pages illustrate and define the order of magnitude costs for
this alternative.
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ALTERNATIVES COST OPINION SUMMARY

Order of magnitude cost opinions are shown with the descriptions of each alternative
earlier in this report. The “Do Nothing” alternative has a project cost of $0.00 as nothing
would be proposed at this time. Those cost estimates include the additional costs for
construction staging and show a comparison between the costs to build a 4-lane overpass
vs. 4-lane underpass roadway vs. combination crossing. The following is a summary of
the order of magnitude cost opinions for each alternative evaluated.

Alt. # Description Cost Opinion
1 Do Nothing $0
2 Four Lane Overpass with 210-ft Bridge $10,885,900
3 Four Lane Underpass with Shoofly $11,347,800
4 Four Lane Overpass with 665-ft Bridge $12,036,500
5 Four Lane Overpass with 450-ft Bridge $10,462,700
6 Two Lane Overpass with 450-ft Bridge and One-way Pair $9,346,500

Table 2 — Order of Magnitude Cost Opinion Summary
BENEFIT COST ANALYSES
Exposure index data, crash projections, and the costs associated with such crashes are
explained below. Also explained are delay costs and a benefit/cost comparison of
building a railroad viaduct at that intersection.

Exposure Index:

The table shows current and project traffic volumes for both IA Highway 4 and
the Union Pacific Railroad at the IA Highway 4 crossing.

Current Year | Projected Year Projected Year
2007 2030 2060
Trains Per Day 70 120 120
IA Hwy 4 AADT 8,050 11,320 17,700
Exposure Index 760,725 1,833,840 2,867,400

The exposure index is calculated by multiplying the AADT by the number of
trains per day. An exposure index of 100,000 or greater indicates that a grade
separation may be required.
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Crash Projections:

This table summarizes the projected crash rates for the RR crossing based on the
calculation methods prescribed by the lowa Department of Transportation.

Year: 2007 Year: 2030 Year: 2060
4 Lane Rd w/ 0.05814 0.07226 0.07570
Crossing Gates Crashes/year Crashes/year Crashes/year

Crash rates at approximately 0.075 are candidates for upgrading warning devices
in accordance with the lowa Department of Transportation. A grade separation
may also be considered to accomplish this.

Estimated Loss due to Crashes:

The cost per year in crashes was found to be $53,320 per year based on the
Federal Railroad Administration’s Highway-Railroad Grade Crossing
Crash/Incident Data for lowa from 1977 to 2004 and from the lowa Department
of Transportation’s Office of Traffic Safety. With the structure being designed
for a life of 50 years, the total dollar loss is estimated to be:

$57,965.68 * 50 years = $2,898,284
year

According to the lowa Department of Transportation, crash severity can be
reduced by 100% by separating railroad and roadway grades by constructing a
bridge. Therefore, the cost due to crashes can be reduced by $2,898,284.

Estimated Delay Costs:
The amount of vehicle delay is determined by assuming that trains and vehicle
arrivals are spaced equally around the clock with a 1% delay growth rate, which

would match the growth rate of the number of trains over the 50 year period.

8050 vehicles = 5.6 vehicles
day minute

$2.00 * 5.6 vehicles * 0.07 gallons = $0.78 per minute
gallon  minutes vehicle-mile

70 trains * 5.20 minutes * $0.78 = $283.92 per day
day train minute

120 trains * 8.55 minutes * $0.78 = $800.28 per day
day train minute
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2007 2060

Calculate Delay 5.20 minutes per train | 8.55 minutes per train

Delay Cost @ $0.78 per minute $283.92 $800.28

The total delay cost is calculated over the 50-year life of the structure as follows:

($283.92 + $800.28) * 2 * 365 days * 50 years = $9,893,325
day day year

The total benefit then becomes $2,898,284 + $9,893,325 = $12,791,6009.

Estimated Alternative Costs and Benefit Cost Ratios:

Alt. # Description Cost Opinion
2 Four Lane Overpass with 210-ft Bridge $10,885,900
3 Four Lane Underpass with Shoofly $11,347,800
4 Four Lane Overpass with 665-ft Bridge $12,036,500
5 Four Lane Overpass with 450-ft Bridge $10,462,700
6 Two Lane Overpass with 450-ft Bridge and One-way Pair $9,346,500

Adding a maintenance cost of $250,000 for the bridges to each of those costs the
new totals become:

Description Cost B/C
Opinion Ratio

Four Lane Overpass with 210-ft Bridge $10,885,900 1.175
Four Lane Underpass with Shoofly $11,347,800 1.127
Four Lane Overpass with 665-ft Bridge $12,036,500 1.063
Four Lane Overpass with 450-ft Bridge $10,462,700 1.223

Ovo‘lhwl\):tl:;

Two Lane Overpass with 450-ft Bridge and One-way Pair $9,346,500 1.369

We understand as vehicle and rail traffic volumes continue to increase, the problems
associated with blocking the grade crossing at IA Highway 4 will continue to mount. We
have discovered there is a high cost to the public in terms of time and pollution if an at-
grade crossing is maintained in its current configuration at this location. The cost
associated with those two items is not factored into the calculations of the benefit/cost
ratio. The value of drivers’ wages and overhead costs associated with the delays
calculated above are estimated to be above $60,000,000 over the life of the bridge. When
factoring in those costs, the B/C ratios would increase dramatically. We understand the
level of speculation that arises with including lost wages into the B/C calculations;
therefore, we’ve left that out of the official numbers.
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SUMMARY AND CONCLUSIONS

We have studied many alternatives and lane configurations for this crossing and we’ve
found the option of building a bridge over the railroad to facilitate much of the 1A
Highway 4 traffic combined with an at-grade crossing to facilitate the local traffic is the
recommended solution by the Steering Committee as long as a few other concerns are
addressed that are outside of this crossing location. Alternative 6 falls into the
classification of the above recommendation and becomes the alternative desired by the
Steering Committee due to the at-grade portion of the crossing being less of an impact to
the properties along the west and east sides of 1A Highway 4. Alternative 6 allows for
traffic to flow under the longer bridge at McKinley Street as well as reduces the amount
of land required from the east properties to facilitate the at-grade crossing. Accessibility
to and from the properties along both sides of 1A Highway 4 is enhanced in Alternative 6.

It should be noted that other at-grade crossings need to be considered for closure in
Jefferson if as well as in the rural outskirts of town if Alternative 6 proceeds to
construction. The primary reason for the at-grade portion of the combined crossing is to
facilitate access to the local businesses along 1A Highway 4 with lower impacts to those
properties as a result of an overpass. However, the Union Pacific Railroad has indicated
that since Alternative 6 retains an at-grade crossing in close proximity, or in the shadow
of, the bridge structure of the overpass they consider that Alternative undesirable at this
time. The Union Pacific Railroad recommends an overpass structure and the elimination
of all at-grade crossings in close proximity to the proposed structure.

After review of the different alternatives and the benefits associated with constructing a
grade separation as compared to the costs, the project appears to be feasible and
justifiable at this time. However, further design consideration is necessary to determine a
higher level of comfort on the costs associated with the construction.

POTENTIAL FUNDING

As stated earlier in this report, it is imperative this project receive additional funding in
order for it to progress in the timeframe necessary to enhance the safety and improve the
mobility of the IA Highway 4 corridor. The following is a list of potential funding
sources that should be explored further to help facilitate the construction of this project.

Union Pacific Railroad (5% of the structure costs)

STP (Federal Earmark)

lowa Clean Air Attainment Program

Federal-Aid Railroad-Highway Grade Crossing Program
General Obligation Bonds

YVVYVYYVY
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APPENDIX “A”

STEERING COMMITTEE
MEMBERS
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