












REV 11/15/2011 

Montana Department of Transportation 
PO Box 201001 

Helena, MT 59620-1001 
 
Memorandum 
 
To: Paul Ferry, PE 
 Highways Engineer 
 
From: Damian Krings, PE Signed 1/30/12  
 Road Design Engineer 
 
Date: January 30, 2012 
 
Subject: IM 90-6(134)316 
 W. of Chestnut – Slide Repair 
 UPN 7465000 
 Work Type 310-Roadway & Roadside Safety Improvements 
 
Please approve the attached Preliminary Field Review Report. 
 
 
Approved Signed by Paul Ferry   1/31/12 Date 
  Paul Ferry, P.E. 
  Highways Engineer 
 
We are requesting comments from those on the distribution list.  We will assume their concurrence if we 
receive no comments within two weeks of the approval date. 
 
Distribution: 

Jeff Ebert, District Administrator Tom Martin, Environmental Services Bureau Chief 
Kent Barnes, Bridge Engineer Lynn Zanto, Rail, Transit, & Planning Division Administrator 
Paul Ferry, Highways Engineer Jake Goettle, Construction Engineering Services Bureau 
Roy Peterson, Traffic and Safety Engineer Matt Strizich, Materials Engineer 
Robert Stapley, Right-of-Way Bureau Chief Jon Swartz, Maintenance Administrator 

cc: 
Dawn Stratton, Fiscal Programming Section Jeff Patten, FHWA – Operations Manager 
Scott Keller, Project Design Manager Scott Helm, Geotechnical Operations Manager 
Damian Krings, Road Design Engineer Master File 

e-copies: 
Jim Walther, Engineering, Preconstruction Engineer Jake Goettle, Construction Bureau – VA Engineer 
Lesly Tribelhorn, Highways Design Engineer Dustin Rouse, District Preconstruction 
Mark Goodman, Hydraulics Engineer Joe Walsh, District Projects Engineer 
Walt Ludlow, District Hydraulics Engineer Casey Ballard, District Materials Lab 
Bonnie Gundrum, Env. Resources Section Supervisor Phillip Inman, R/W Utilities Section  
Deb Wambach, District Biologist David Hoerning, R/W Engineering Manager 
Barry Brosten, District Project Development Engineer Greg Pizzini, Acquisition Manager 
Danielle Bolan, Traffic Engineer Joe Zody, R/W Access Management Section Manager 
LeRoy Wosoba, District Traffic Engineer Paul Johnson, Project Analysis Bureau 
Kraig McLeod, Safety Engineer Sue Sillick, Research Section Supervisor 
Nathan Haddick, Bridge Area Engineer Scott Bunton, Engineering Cost Analyst 
Matt Strizich, Materials Engineer Kyle DeMars, Bozeman Division Maintenance Chief 
Daniel Hill, Pavement Analysis Engineer Zach Cunningham, District Right of Way Supervisor 
Pat McCann, District Geotechnical Manager Alyce Fisher, Fiscal Programming 
Bryce Larsen, Supervisor, Photogrammetry & Survey Gino Liva, District Construction 
Marty Beatty, Engineering Information Services Alice Flesch, ADA Coordinator 
Paul Grant, Public Involvement Officer Mark Keefe, Bicycle/Pedestrian Coordinator 
Jean Riley, Planner  
Dawn Stratton, Fiscal Programming  
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Introduction 
The field review for the subject project was held in the Bozeman Conference Room on Tuesday, 
December 13, 2011 with the following personnel in attendance: 
 

Dustin Rouse  Butte District Preconstruction  MDT-Butte (Via Polycom) 
Pat McCann  Geotechnical Section   MDT - Helena 
Dave Cunningham Geotechnical Section   MDT - Helena 
Deb Wambach  Environmental Services Bureau  MDT - Helena 
Phil Johnson  Environmental Services Bureau  MDT - Helena  
Scott Keller  MSU Design Unit   MDT – Bozeman 
Steve Felix  Maintenance    MDT – Bozeman 
Bill Pierce  Maintenance    MDT – Bozeman 

 
Proposed Scope of Work 
The proposed project has been nominated to reduce the risk of future mudslides and debris flows reaching 
the Interstate.  It will also improve the drainage characteristics and help reduce sediment from leaving the 
MDT right-of-way and impacting the Rocky Creek waterway.  This will be achieved through a variety of 
methods as described in the Major Design Features – Geotechnical and Hydraulic Features portion of this 
report. 
 
Purpose and Need 
During the late spring and early summer months the drainage area above our Interstate cut slope is subject 
to high volume water events due to upstream springs and snowmelt.  The drainage area consists of 
shallow bedrock with a thin covering of soil on steep slopes with approximately a 10-20 % slope gradient.  
Existing trees and plants cannot establish a deep root system in the shallow soil and are washed down the 
existing drainage and out onto the cut slope north of the Interstate.  These high flow events have occurred 
periodically since the Interstate was constructed with the last major mudslide/debris flow event occurring 
in June, 2010.  
 
Should a major mudslide/debris flow event close the roadway, this portion of Interstate 90 has no frontage 
roads, and a parallel detour route that could carry Interstate traffic would need to be sought.   Because of 
the mountains and Yellowstone Park, there is no feasible detour route to the South.   A North detour route 
would require Eastbound traffic to exit at Three Forks, travel on US 287 (N-8) to Townsend and then use 
US 12 (P-14) to South of White Sulphur Springs, then South on US 89 (P-59) to the Mission Interchange 
on I-90, East of Livingston.  Westbound traffic would use the same route in the opposite direction.  This 
detour length is about 130 miles and would add a minimum of 80 miles to the Interstate traveler’s trip. 
 
Project Location and Limits 
This project is located on Interstate 90, between reference posts 316.0  and 316.5 in Gallatin County 
approximately 6 miles East of Bozeman.  Stationing runs from West to East, with the 1963 as-built 
stationing from project I-IG 90-6(2)309 being used. 
 
Work Zone Safety and Mobility 
At this time, Level 2 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).  A limited Transportation 
Operations (TO) component and a limited Public Information (PI) component are also anticipated to 
address possible wide load detours.  These components will be addressed in more detail as the design 
progresses. These issues are discussed in more detail under the Traffic Control and Public Involvement 
sections. 
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Physical Characteristics 
This section of Interstate was constructed in 1963 under project number I-IG 90-6(2)309 and the 
surfacing was reconstructed in 1995 with a cement stabilized base under 7.8 inches of new plant mix 
surfacing  The Eastbound and Westbound sections of roadway are separated by a concrete median barrier 
rail.  Each of the Eastbound and Westbound sections of roadway consists of a 4 foot median, two 12-foot 
driving lanes, and a 6 foot outside shoulder, for a total top finished width of 34 feet.  The existing 
roadway surfacing will not be impacted by this project. 
 
A 24 inch RCP cross drain was installed in 1963 at station 382+85 with a drop inlet in the left (North 
side) ditch.   The inlet captures water flowing to the West in the Westbound ditch and also provides an 
inlet for water coming down the concrete drain chute perpendicular to the roadway at station 382+85.  
The 2:1 cut slope north of the drop inlet is benched with an approximately 30 foot wide horizontal bench 
halfway up the cut slope. The portion of the slope below the bench has a three-foot wide, flat-bottomed 
concrete drain chute leading to the drop inlet.  The portion of the slope above the bench is a v-shaped 
natural drainage chute that has eroded the loose soil and rock down to stable bedrock.  This location was 
photographed from south of the Interstate in 2010 and is shown below. 

 
 
Traffic Data 
The 2011 traffic data is as follows: 
 
 2011 AADT =   15,260    Present 
 2012 AADT =   15,710     Letting Year 
 2032  AADT =  28,440     Design Year 
              DHV =  3130 
                     T = 13.0 % 
                EAL = 1192 
               AGR =  3.0%  
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Crash Analysis 
A crash analysis was not performed due to the intent of this project. 

 
Major Design Features 

a. Design Speed.  The design speed for this section of Interstate in mountainous terrain is 50 mph.   
 

b. Horizontal Alignment.  This short section of roadway is tangent. 
 

c. Vertical Alignment.  The first section of roadway is rising from west to east on a tangent grade 
of +3.53%.  There is a 2000 foot vertical curve at station 380+30 that has an incoming grade of 
+3.53%  and an outgoing grade of -0.826%.    The vertical alignment will be unaffected by this 
project. 

 
d. Typical Sections and Surfacing.  The surfacing will not be affected by this project so the 

existing typical sections and surfacing will remain unchanged. 
 

e. Geotechnical and Hydraulic Features.  This project consists of numerous proposed 
geotechnical and hydraulic features which will be listed by starting at the source of the drainage 
north of the Interstate fencing and working down: 

 
1. Upstream Erosion Control and Stabilization  

This area is north of the existing right-of-way fence and consists of the drainage area upstream 
of the drain chute. The area consists of shallow bedrock with a thin layer of soil.  The existing 
vegetation consists of scattered large trees, a few smaller trees, some brush species, and grasses.  
The vegetation cannot establish a deep root system and is susceptible to washouts and sloughing 
during spring runoff and high volume storm events.  The drainage historically dries up by late 
summer.  The area is used for cattle grazing and there are established livestock trails in the 
drainage. A primitive access trail for the overhead telephone line parallels the interstate and 
contributes some overland flow to the drainage from the west. At the confluence of the access 
trail drainage ditch and the main drainage there is an existing scarp.  The existing head cut at this 
location is approximately 8 to 10 feet vertically and is approximately 20-25 feet wide.  The 
drainage channel upstream from the scarp is moderately vegetated with grasses and some 
scattered brush. 
 
The recommended design for this area is to strategically place 3-5 improved areas within the 
drainage at and above the existing head cut location.  These improved areas will consist of an 
under drain system, a mechanically stabilized surface matting, and carefully selected tree, brush, 
and grass plantings with the intent of physically anchoring the soil and vegetation in place.    
The under drains will consist of 4 inch perforated pipe and aggregate backfill in a geotextile 
sock that will help to minimize overland flow and soil saturation.  A commercially available 
reinforcement matting (similar to chain link fencing) will be held in place with the use of 
launched soil nails that will be anchored into the underlying shallow bedrock.  The size and 
location of these improved areas will be determined in cooperation with the MDT Geotechnical 
Section.  
 
Traditional riprap chutes and other hard armoring options were reviewed at this site.  Due to the 
remote location, these options were not considered economically or environmentally feasible.  
The improved areas, as described above, can be constructed using small equipment with 
minimal imported construction materials.  The improved areas will have a natural, undisturbed 
final appearance and will not require long-term maintenance.  It is anticipated that the equipment 
and construction materials can access the site via the primitive telephone access trail.  The 
disturbance to the access trail and drainage should be temporary with seeding and other 
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vegetation quickly erasing the construction foot print.  If approved by the landowner, the 
improved areas could be fenced to prevent cattle grazing and promote vegetation growth. 
 

2. Existing Drainage Chute and Cut Slope Above Bench 
The existing drain chute above the bench has eroded the soil and loose rock layer and has 
stabilized on the bedrock.  No improvements are anticipated for this area as there still are 
previously placed geotextile fabric and seeding improvements visible on the slopes adjacent to 
the drain chute.   
 

3. Cut Slope Bench Improvements 
There are several improvements recommended on the bench itself.  Some type of debris barrier 
or debris fence is to be installed on the bench directly below the upper drain chute.  The intent of 
the barrier is catch any large debris that makes its way down the upper drain chute and keep it 
from entering the lower concrete drain chute.  If a large debris event occurs in the future, it will 
most likely require Maintenance forces to bring an excavator up on the bench to remove the 
debris.  This can be accomplished by bringing the excavator in from the east side of the bench 
from the existing right-of-way.  Preliminary discussions focused on constructing a permanent 
equipment access road to the bench.  After further review and discussions, this permanent access 
road option was dropped.  If needed, equipment will access the bench via the existing slopes 
from the east.   
 
Geo-composite under drains have been proposed for draining the bench should debris block the 
lower concrete drain chute during a high flow event.  These under drains could outlet to both the 
east and west of the lower concrete drain chute.  The intent is to keep the bench from becoming 
saturated and possible unstable during a high flow event similar to what happened in 2010.   The 
Geotechnical Section will review the survey data and make final recommendations on the 
location and lengths of the under drains.    
 

4. Existing Concrete Drainage Chute and Cut Slope Below Bench 
The existing concrete drainage chute has performed well and will be used with no modifications.  
The cut slopes adjacent to the concrete drainage chute have been previously stabilized with 
geotextile mats and seeding and will receive no additional improvements in conjunction with 
this project. 
 

5. Interstate Inlet and Cross Drain Improvements 
The existing inlet structure at station 382+85 has functioned reasonably well over the years and 
it is proposed that no changes will be made to the inlet structure.  There have been previous 
discussions about placing some type of debris barrier at this inlet.  Those options have been 
dropped as they would potentially provide marginal assistance with debris capture and would 
potentially become clear zone hazards as this inlet is located close to the westbound driving 
lane. 
 
The existing 24 inch RCP cross drain was installed nearly 50 years ago and has seen some 
deterioration with the joints and the culvert outlet.  A cured-in-place liner is proposed for the 
entire length of the culvert.  The advantage of using the cured-in-place liner verses a 
conventional culvert replacement is that the roadway surface does not have to be disturbed and 
the traffic control is limited to the edges of the roadway. 
 
The existing Interstate westbound drainage ditch has a fair amount of debris and sanding 
material that has accumulated over the years.  This material should be removed and the ditch 
template re-established and re-vegetated to improve the hydraulic characteristics of the ditch and 
to prevent the sediment from reaching the next Interstate cross drainage culvert at approximately 
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station 353 + 30.   
 

6. Outlet Improvements 
The existing outlet at station 382+85 provides minimal sediment containment.  It is proposed to 
build a conventional sediment trap just south of the culvert outlet. This will allow sediment to be 
removed prior to leaving the MDT right-of-way and will help keep sediment from reaching 
Rocky Creek.  The sediment trap will be designed so that Maintenance forces can periodically 
remove the accumulated sediment with a small front end loader. 

 
f. Hydraulics.  The existing 24 inch RCP cross drain at station 382+85 will be lined with a cured-

in-place liner to prevent saturation of the roadway subgrade.  A sediment trap is proposed on the 
outlet end of this culvert to catch sediment prior to reaching the railroad culvert and ultimately 
Rocky Creek.  The Hydraulics Section will be consulted as needed to assist in the design of these 
two items. 

   
g. Bridges.  There are no bridges on this project. 

 
h. Traffic.  No alterations to any traffic elements are proposed. 

  
i. Pedestrian/Bicycle/ADA.  No changes to the existing pedestrian /bicycle/ADA features are 

proposed.  No dedicated pedestrian or bicycle facilities exist. 
 

j.   Miscellaneous Features.  Areas disturbed by equipment obtaining access to the proposed 
improvements will be re-vegetated to prevent erosion. 
 

k. Context Sensitive Design Issues.  No context sensitive design elements are proposed. 
 
Other Projects 
There are no projects that are currently under construction or will be in the near future that may affect this 
project.  

 
Location Hydraulics Study Report 
A Location Hydraulics Study Report is not needed.  Recommendations will be reviewed with the 
Hydraulics Section as needed. 

 
Design Exceptions 
Due to the limited scope of work,  no design exceptions are necessary. 

 
Right-of-Way 
The existing right-of-way varies from 100 to 370 feet north of the Interstate. The existing right-of-way 
where the drainage comes down the cut slope at station 385+85 is 370 feet and the right-of-way fence is 
located parallel to the centerline at this location.  At this time, it is anticipated that the work north of the 
right-of-way fence to stabilize the drainage will be completed with a construction permit.  As the design 
progresses, a meeting will be held with the landowner and MDT right-of-way, geotechnical, and design 
personnel to determine the correct type of agreement for this work.   
 
It is believed that all the work outside the existing right-of-way and North of the Interstate will be 
confined to the property owned by the Schmidt Family Trust in Section 19, T2S, R7E.  The proposed 
sediment trap at station 382+50 south of the interstate should be able to be built within the existing MDT 
right-of-way limits.  A construction permit may be required from Montana Rail Link if additional 
drainage modifications are needed beyond the existing right-of-way limits.  
    



Preliminary Field Review Report 
IM 90-6(134)316 
Project Manager: Scott Keller, PE                                                                             Page 6 of 8 
 

REV 7/1/2011 
 

Access Control 
No changes to the full access control are anticipated.  Access breaks are not anticipated at this 
point in time as the contractor can obtain access through the private property to the east and 
north of the project. 

 
Intelligent Transportation Systems (ITS) Features 
No ITS solutions are proposed. 
 
Experimental Features 
No experimental features have been identified.   
 
Utilities/Railroads 
An overhead telephone line parallels the Interstate on the north side approximately 450 feet from 
centerline.   The telephone poles are adjacent to the drainage where the slides have occurred but appear to 
be outside the affected area.   
 
Montana Rail Link (MRL) operates a single track south of the Interstate in this area. A construction 
permit may be required from MRL for minor drainage modifications.  A fiber optic line parallels the 
railroad and should not be impacted by this project. 

 
Survey 
The topographic field survey was completed in late December, 2011 using state-plane monumentation 
from the Trail Creek Interstate Bridge project (CN 5021) built in 2004.   At this time no additional survey 
is anticipated.    
 
Public Involvement 
The project will have Level A public involvement which includes a news release explaining the project 
and a Departmental point of contact. 
 
Environmental Considerations 
The initial review did not identify any significant environmental impacts. It is anticipated that a 
programmatic categorical exclusion will be appropriate for this project.  A Biological Assessment and 
consultation will be required to evaluate potential effects to threatened and endangered species. It is 
anticipated that the project will not affect any hazardous waste sites or areas of cultural significance.  
MDT Environmental Services personnel will conduct the appropriate environmental studies including a 
Biological Resource Report, Biological Assessment, and a Cultural Resource Survey. A CWA 404 permit 
and SPA 124 authorization are anticipated for the project.  Coordination with the landowner and possibly 
the USFS regarding the proposed features and potential fencing schemes to protect reestablished 
vegetation is required.  
 
Energy Savings/Eco-Friendly Considerations 
No energy savings considerations have been identified.  The improved areas in the upper drainage area 
north of the Interstate right-of-way are much more eco-friendly than conventional riprap drainage chutes.   
The construction methods used with the small equipment will greatly reduce the environmental impacts as 
compared to traditional construction methods. 

 
Traffic Control 
A Transportation Management Plan (TMP) consisting of a Traffic Control Plan (TCP), a limited 
Transportation Operations (TO) component and a limited Public Information (PI) component is 
appropriate for this project.  
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Traffic will be maintained on the roadway during construction.  The majority of the work will be north of 
the existing roadway, above the cut slope and will not impact the driving public.  Several minor 
operations, such as the culvert lining and sediment basin construction, will be adjacent to the roadway and 
will most likely require a lane closure for a few days while the work is completed.  
 
Project Management 
The plans package will be developed by the MSU Design Unit with coordination from the 
Geotechnical Section.  The Design Project Manager will be Scott Keller.  This project is not 
under full FHWA oversight. 
 
Preliminary Cost Estimate 
 
The preliminary project cost estimate is summarized as follows: 
 

   TOTAL costs 
 Estimated cost Inflation (INF) 

(from PPMS) 
w/INF + IDC 
(from PPMS) 

Slope Anchoring 
System 

316,667   

Debris Fence on 
Bench 

40,000   

Culvert Lining 25,000   
Sediment Basin 15,000   
Traffic Control 20,000   
Subtotal 416, 667   
Mobilization (20%) 83,333   
Subtotal 500,000   
Contingencies (20%) 100,000   
Total CN $600,000  $11,480  $   670,427 
CE (10%) $60,000  $1,147  $   67,042 
TOTAL CN+CE $660,000  $   12, 627  $   737,469 

 
Note:  IDC is calculated at 9.64% for FY 2012. 
 
Ready Date 
This project is being fast-tracked to allow an August 23, 2012 letting as shown in the 2012 
Tentative Construction Program.   The Ready Date for this project is May 24, 2012. 
 
Site Map 
The project site map is attached. 
 
 
SAK:sak:7465000RDPFR001.docx 
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