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Montana Department of Transportation
PO Box 201001

Helena, MT 59620-1001

Memorandum

To: Kent Barnes, P.E.
Bridge Engineer

From: Stephanie Brandenberger, P.E. SB
Bride Area Engineer — Great Falls Dist.

Date: December 6, 2010

Subject: STPHS 7(36)

2001-Sun River-2 KM S Vaughn
UPN 5031000

Work Type 221: Bridge replacements with no added capacity

Please Approve the Alignment and Grade Review for this project.

Kent Barnes
Approved

12/6/2010
Date

Kent Barnes, P.E.
Bridge Engineer

We are requesting comments from the below distribution. If no comments are received within two weeks

of the release date we will assume concurrence.

Distribution:
Mick Johnson, District Administrator
Kent Barnes, Bridge Engineer
Tom Martin, Environmental Services Bureau Chief
Duane Williams, Traffic and Safety Engineer
Robert Stapley, Right-of-Way Bureau Chief
CC:
Dave Jensen, Fiscal Programming Section Supervisor
Dustin Rouse, District Project Design Manager
Damian Krings, Road Design Engineer (if involved)
e-copies:
Jim Walther, Engineering, Preconstruction Engineer
Lesly Tribelhorn, Highways Design Engineer
Mark Goodman, Hydraulics Engineer
Kurt Marcoux, District Hydraulics Engineer
Bonnie Gundrum, Env. Resources Section Supervisor
Paul Sturm, District Biologist
Eric Thunstrom, District Project Development Engineer
Danielle Bolan, Traffic Engineer
James Combs, District Traffic Project Engineer
Pierre Jomini, Safety Management Engineer
Stephanie Brandenberger, District Bridge Engineer
Matt Strizich, Materials Engineer
Daniel Hill, Pavement Analysis Engineer
Lee Grosch District Geotechnical Manager
Marty Beatty, Engineering Information Services
Paul Grant, Public Involvement Officer
Ivan Ulberg, District Traffic Project Engineer
Mary Gayle Padmos, PvMS Engineer
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Lynn Zanto, Rail, Transit, & Planning Division Administrator
Jake Goettle, Construction Engineering Services Bureau

Matt Strizich, Materials Engineer

Paul Ferry, Highways Engineer

Dave Sutton, Cascade County Road Department
279 Vaughn South Frontage Road, Great Falls, MT 59404

Jason Sorenson, Engineering Cost Analyst

Jake Goettle, Construction Bureau — VA Engineer
Steve Prinzing, District Preconstruction

Christie McOmber, District Projects Engineer
Stan Kuntz, District Materials Lab

Dave Hand, District Maintenance Chief

Walt Scott, R/W Utilities Section Supervisor
David Hoerning, R/W Engineering Manager

Greg Pizzini, Acquisition Manager

Joe Zody, R/W Access Management Section Manager
Paul Johnson, Project Analysis Bureau

Sue Sillick, Research Section Supervisor

Jerilee Weibel, District R/W Supervisor

Linda Cline, District R/W Design

Doug Wilmot, District Construction Engineer
Dennis Ghekiere, District Utilities Agent

Jean Riley, Planner
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Introduction
This report was developed from the alignment and grade meeting and field review on November 4, 2010.
The following people were in attendance:

Mick Johnson District Administrator
Steve Prinzing District Preconstruction Engineer
Christie McOmber District Projects Engineer
Jerilee Weibel District R/W Supervisor
Doug Wilmot District Construction Engineer
James Combs District Traffic Engineer
Jeania Cereck District Design Supervisor
John Sharkey Helena Geotechnical Specialist
Stephanie Brandenberger Bridge Engineering Manager
Paul Sturm District Biologist
Gretchen Hedrick District Hydraulics Specialist
Eric Thunstrom District Environmental Project Development Engineer
Ray Sacks Constructability Reviewer
Dustin Rouse District Design Project Manager
Laci Bogden District Road Designer

Scope of Work

The proposed project was nominated to replace the existing single-lane, two-span steel pony truss
structure over the Sun River. The existing bridge will be replaced with a three-span, prestressed concrete
structure located on an alignment located slightly downstream.

This project was also nominated to address a safety concern with the existing roadway alignment. The
horizontal curve on the south approach to the bridge has been a source of many crashes, including three
recent fatalities.

Bridge replacement, rather than rehabilitation, is proposed due to the narrow width, age, and condition of
the structure.

Project Location and Limits

The proposed project is located on Cascade County Local Route L-07530, approximately 2 miles south of
Vaughn where it crosses the Sun River. This road is locally known as the Ulm to Vaughn road. The
structure is located in Section 30, T. 21 N., and R. 2 E. at reference post 9.28. Reference posts begin at
Ulm and increase to the north. The route is functionally classified as a Rural Minor Collector. The
posted speed limit is 45 mph with a decrease to 5 mph over the existing bridge for trucks and 25 mph
warning signs on the preceding curves. A 60 mph design speed was selected for this project based on the
design criteria for a rural collector in level terrain; therefore, the project will be designed to the Geometric
Criteria for Rural Collector Roads (Secondary System). A short speed study was performed in 2008
resulting in 85% speeds averaging 55 mph (57 mph northbound, 52.1 mph southbound).

The project beings at Station 24+00.00 (RP 9.203) and proceeds north approximately 0.455 miles to
Station 53+00.00 (RP 9.658). A two hundred foot connection to existing PTW will be located at south
end of the project and a one hundred foot connection to existing PTW will be located at the north end of
the project.

Work Zone Safety and Mobility

At this time, Level 3 construction zone impacts are anticipated for this project as defined in the Work
Zone Safety and Mobility (WZSM) guidance. The plans package will include a Transportation
Management Plan (TMP) consisting mainly of a Traffic Control Plan (TCP). These issues are discussed
in more detail under the Traffic Control and Public Involvement sections.
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Physical Characteristics

The existing bridge is a two-span steel pony truss structure, 216 feet long with a rail-to-rail width of 19
feet. The bridge trusses were built in 1922 and were moved to their present location in 1969. The current
sufficiency rating is 46.2. The existing structure is currently listed as Functionally Obsolete and Eligible
for Replacement.

Numerous cracks and potholes exist in the overlayed PMS bridge deck surface. Deck timbers show rot in
and around the potholes. Some timber stringers are bulging and rotten where they meet the decking.
Paint is peeling throughout the steel truss members. Some pack rust exists on built up areas of the
connections. Some vertical members have been damaged by traffic hits. The substructure is in fair
condition. Some checks exist in the backing planks and minor erosion was noted at the four corners of
the bridge.

Rehabilitation is not being considered due to the narrow, one-lane width of the trusses. It isn’t feasible to
widen the trusses for two-lane traffic and still carry the required loading. Also, the trusses are
approaching 85 years of age and are near the end of their useful life.

The terrain in this rural location is generally flat and the adjacent land use is primarily irrigated farmland.
The existing approach roadway surfacing is bituminous of unknown depth and the roadway width is
approximately 24 feet. The existing inslopes appear to be <4:1. The County indicated that this route is
used frequently by gravel trucks as a pit is located south of the project.

Following is information on the existing structure:

Year Built *1922/1969
Inventory Number L07530009+03001
Length 216’-0”
Width (rail-to-rail) 19’-0”
Number of Spans 2
Span Lengths 105’-0”
Bridge Rail Type Steel W-beam
Superstructure Type Steel Pony Truss w/Timber Deck & Stringers
Substructure Type Timber Pile Bents
Sufficiency Rating 46.2
Structure Status Functionally Obsolete and Eligible for Replacement
* Trusses were built in 1922 and were moved to their current location in 1969.

The existing roadway portion south of the Sun River averages a grade of 0.1% then climbs at a 1.8%
grade to the south bridge end. The bridge is on a 0.2% grade, at the north bridge end begins climb at
5.6% to the top of the bluff, and once at the top of the bluff the grade levels out to an average 0.1% grade.

The existing horizontal curves of the project consist of a 300’ radius curve south of the bridge and a 700’
radius curve north of the bridge; neither curve has any noticeable superelevation.

Horizontal Alignment
The proposed horizontal alignment has been designed to the Geometric Criteria of Rural Collector Roads
(Secondary System).
a. To the south of the Sun River the new alignment ties to the existing PTW approximately
1,630 from the proposed structure.
b.  The first proposed horizontal curve is a spiral curve right with a 2,320 radius and 6%
superelevation. This curve is located south of the proposed structure. The superelevation
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tangent runout was shortened approximately 8’ so the spiral curve does not continue onto the
structure.

c.  The new structure will be located approximately 120’ downstream of the existing structure
and on a skew with the new alignment.

d.  The second proposed horizontal curve is a spiral curve left with a 3,775’ radius and 5%
superelevation. This curve is located north of the proposed structure. The superelevation
tangent runout was shortened approximately 14’ so the spiral curve does not continue onto
the structure.

e. To the north of the Sun River the new alignment ties to the existing PTW approximately
1,245’ from the proposed structure.

Vertical Alignment
The proposed vertical alignment has been designed to the Geometric Criteria of Rural Collector Roads
(Secondary System).

a.  There are 4 proposed vertical curves with this project; three crest curves and one sag curve.

b.  The first vertical curve is located south of the proposed structure and consists of a 50” crest
curve with an SSD of 10,297” and K- value of 476.0. Both values exceed the minimum
design criteria of 570’ and 151, respectively, for crest curves on Rural Collector Roads.

c.  The second vertical curve is located south of the proposed structure and consists of a 350" sag
curve with a K-value of 148.7; which exceeds the minimum design criteria of 136 for sag
curves on Rural Collector Roads.

d.  The proposed structure is located between the second and third vertical curves on a 2.1%
grade.

e.  The third vertical curve is located north of the proposed structure and consists of a 600’ crest
curve with an SSD of 861.7° and K-value of 312.4. Both values exceed the minimum design
criteria of 570’ and 151, respectively, for crest curves on Rural Collector Roads.

f. The forth vertical curve is located north of the proposed structure and consists of a 50” crest
curve with an SSD of 5,606.8” and K-value of 258.7. Both values exceed the minimum
design criteria of 570" and 151, respectively, for crest curves on Rural Collector Roads.

Surfacing and Typical Section
The proposed surfacing has 6:1 inslopes and consists of 0.30’of Commercial Plant Mix and 0.67" of
crushed aggregate course.

The bridge width and roadway width between approximate stations 37+45 and 43+43 will be 28’ to
match the bridge width. This width will accommodate two-12’ travel lanes with 2’ shoulders. The
remainder of the roadway will be 24’ with 120’ tapers into and out of the 28’ section.

4:1 ditch inslopes with a minimum 6° width will be maintained throughout the project. The majority of
the project will consist of v-ditches with a 4:1 backslope. However, Stations 28+50 to 36+50 left, 35+07
to 37+00 right, and 42+49 to 48+50 right will include a 10" 20:1 ditch bottom.

Grading
Mainline and approach slope grading will be required.

a. Grading quantities are currently balanced. The grading classification will be determined at
plan-in-hand.

b.  All areas disturbed will be topsoiled, seeded, and fertilized.

C. The weight limit on the existing structure will not allow large trucks/equipment to cross.
Balancing the project at the bridge ends or including provisions for a work bridge may be
necessary.

Hydraulics
a. The existing bridge, proposed bridge, and the portion of the project south of the Sun River are

located in a delineated floodplain. Cascade County regulates the Sun River floodplain and
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county floodplain development permit will be required for the floodplain encroachment.

b.  Two irrigation ditches are located within in the project limits. The concrete irrigation ditch
south of the river will be impacted and approximately 700’ of the end of the ditch will be
removed. The abandoned irrigation north of the Sun River will not be impacted beyond
adjusting the roadside slope to perpetuate drainage of the proposed roadway ditch; the
historic value of this irrigation ditch is being determined.

c.  The entire section of the project south of the river is located within the 10-year floodplain.
Per the request of Hydraulics, a minimum roadway elevation was provided at station
35+06.63 approximately 425’ south of the proposed structure. A unique feature of the
flooding in this area is the water begins to backup downstream and overtops the road from
east to west whereas the main channel of water flows west to east.

d. Channel disturbance is anticipated with the removal of the existing structure, removal of
piers from the 1922 structure, new pier placement and riprap placement beneath the new
structure. Construction activities in and around flowing water are expected. Current design
and construction specifications will minimize any water quality impacts. For additional
information, see the Location Hydraulics Study Report.

e. Hydraulics will determine if area flooding requires the existing roadway berm remain or if it
may be obliterated with this project.

Bridges
The new bridge is anticipated to be a three-span, prestressed concrete structure skewed right 15° in

relation to the river flow. The rail-to-rail width will be 28°. The bridge rail will be standard W740, which
consists of a box beam rail. Per the Alignment and Grade meeting, minimal adjustments have been made
to the superelevation runout lengths to end them before the bridge ends.

Due to deer and other small animal tracks observed under the bridge, Environmental has requested that an
animal passage be provided under each end of the bridge.

Traffic

This project will involve new delineation, signing, and pavement markings. Existing signage not
associated with the new alignment and bridge will need to be removed (i.e. “One Lane Bridge”, “Only
One Vehicle at a Time on Bridge”, “Truck Speed Limit 5 MPH”, 25 MPH curves warnings, etc.). The
placement and type of signage will need to be evaluated for the new bridge and alignment. The plans
package will require signing plans and striping quantities.

Intelligent Transportation Systems (ITS) Features
No ITS features have been identified for this project.

Miscellaneous

Direct runoff into the Sun River is not allowed; for this reason bridge chose to use W740 bridge rail.
Box beam guardrail was selected to protect the bridge ends and connect to the W740 bridge rail.
Approval for the use of box beam guardrail has been received.

An informal fishing access site near the south end of the existing bridge has been observed. Since
advanced acquisition of this project has taken place and Fish Wildlife and Parks requested access at this
location, new access to this site will be provided as well as leveling and graveling the small parking area.
Maintenance responsibilities of this site have not been determined.

Design Exceptions

Safety projects are not subject to the design exception process and a formal design exception will not be
included with this project. An allowance for the use of V-ditches and shortened runout superelevation
lengths is requested.

The Geometric Design Criteria for Rural Collector Roads (Secondary System) states that v-ditches are
acceptable and if backslopes are steeper than a 4:1 to place the toe of the backslope outside the clear zone.
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Adjustments would impact the pivot irrigated field between Stations 24+00 and 28+00 left, the concrete
irrigation ditch between Stations 24+00 and 27+50 right, and the irrigation ditch north of the Sun River
between Stations 49+50 and 53+00. This project will still be correcting the existing roadway v-ditches,
which consists of < 4:1 ditch inslopes and < 3:1 backslopes but still lessening the impact with v-ditches
with 4:1 in-slopes and backslopes.

The section of the proposed typical section between Stations 49+50 and 53+00 right have v-ditches with a
6’ minimum width 4:1 ditch inslope but a backslope steeper than 4:1 within the clear zone; this design
preserves the possible historic irrigation ditch in this area with slight flattening of the roadside slope of
the ditch. The existing v-ditch has 3:1 ditch inslopes and 2:1 backslopes. There are no recorded crashes
with this irrigation ditch.

The superelevation runout lengths have been shortened to end at the bridge ends. The south side was
shortened 8’ and the north side was shortened 14°. This allows for not ending the spiral transition on the
proposed structure and resulting in a less complex design.

Right-of-Way

Right-of-way has acquired 3 parcels impacted by this project; these parcels are currently being cleared of
their structures and utilities. Additional right-of-way will still need to be negotiated with the remaining
adjacent property owners.

The concrete irrigation ditch south of the Sun River will be impacted and likely need to be replaced.
During the Alignment and Grade discussion, the design of this irrigation ditch was removed from the
plans. Adjustments to this irrigation ditch will be handled during the Right-of-Way process. Additional
Right of Way will be purchased in the name of Cascade County.

The maintenance of the informal fishing access south of the river and left of the new alignment will need
to be determined. Ownership of the proposed driveway in this area will likely need to be determined as
well.

Utilities/Railroads
There are no railroads within the project limits.

Relocation of telephone, gas, and power will be required.

Environmental Considerations

a. Wetland impacts have yet to be determined.

b. Anindividual programmatic Categorical Exclusion (d) appears necessary. In addition, CWA
404 and SPA 124 permits will likely be required.

c. The Traffic Noise qualifies for a Type | project; however, a Detailed Noise Analysis will not be
required due to low traffic volumes, the residence downstream of the bridge have been removed,
and the residence upstream will be further away from the new alignment.

d. The appropriate environmental evaluations and documents will be prepared by Environmental
Services.

e. Due to deer and other small animal tracks observed under the bridge, Environmental has
requested that an animal passage be provided under each end of the bridge.

f.  Old piles from a previous bridge are visible downstream of the existing bridge; these piles will be
removed with this project.

g. The Determination of Effect for the abandoned irrigation ditch (William Rice Ditch) to the north
of the Sun River is still in progress.

h.  The migratory bird special provision will be included in the plans package.

Experimental Features
No experimental features have been identified for this project.
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Traffic Control

The project is currently being designed to accommodate traffic on the existing bridge during the
construction of the bridge and connecting roadway. Access to the adjacent property will be maintained
throughout construction. Appropriate signing and flagging will be maintained in accordance with the
Manual on Uniform Traffic Control Devices.

Public Involvement

Level B public involvement is recommended. This includes a news release to the appropriate newspapers
explaining the project, contacts with local governments, interest groups, and adjacent landowners. An
informal public meeting was held in Vaughn April 28, 2008; public response was accommaodating.

Cost Estimate

The PFR cost estimate was $1,520,300 compared to the $2,164,000 AGR estimate. The majority of the
increase resulted from a change in the new bridge estimate. The Road Work, Traffic Control, and
removal of the existing structure increased from the PFR stage. In addition to the construction costs,
Mobilization and Contingencies increased. The following items were considered in the Alignment &
Grade estimate: PMS surfacing, grading, traffic control, structure removal, new structure, fencing,
guardrail, and revegetation.

Estimate Inflation (INF) | w/INF + IDC
Costs (from PPMS) (from PPMYS)
Road work $463,500
Remove Structure $53,000
New Structure $845,000
Traffic Control $25,000
Subtotal $1,386,500
Mobilization 18% $249,570
Subtotal $1,636,070
Contingencies 15% $245,411
Total CN $1,881,481 $69,279 $2,211,186
CE 15% $282,222 $10,392 $331,678
IDC: | 13.35% TOTAL $2,542,864
Inflation Factor (ppms) 0.036821705

Note: Inflation is calculated in PPMS to the letting date. If there is no letting date, the
project is assumed to be inside the current TCP and is given a maximum of 5 years until
letting. IDC is calculated at 13.35% as of FY 2011.

Ready Date
The current OPX2 ready date is August of 2012. This project is slightly behind schedule with its

projected finish date in OPX2 at November of 2012. It appears the project will be able to meet the ready
date. The letting date is anticipated for December 2012.
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