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Executive Summary
Introduction
This report summarizes the events and results of
the Cost Risk Assessment & Value Engineering
(CRAVE) Study conducted for the Minnesota
Department of Transportation (MnDOT) and
facilitated by HDR Engineering, Inc. on SP 156104-006, Sturgeon Lake Road Overpass in Red
Wing, MN.

Value Summary
Project Construction Cost: $19.03M
Number of VE Recommendations: 12
Recommended Cost Savings: $3.81M
Total Number of Team Members: 16
MnDOT Employees on Team: 10
Others on Team: 6

The CRAVE study consisted of a five-day
workshop that was conducted virtually with a
multidisciplinary team on July 27-31, 2020.

Team Facilitator: Consultant (HDR)
Cost of the Study: $54.7K (Consultant)

Project Overview
The City of Red Wing, Prairie Island Indian Community (PIIC), MnDOT and other stakeholders
are evaluating making improvements to the grade crossing of Sturgeon Lake Road and the
Canadian Pacific Railway tracks.
The proposed project will integrate transportation planning for tourism, recreational travel,
community needs, and system preservation plans and practices by evaluating possible
improvements to the only public roadway access and evacuation route for the Prairie Island
Indian Community, Treasure Island Resort and Casino, U.S. Lock and Dam Number 3 and the
Prairie Island Nuclear Generating facility.
In performing the cost risk analysis, a risk based modeling tool was incorporated to model the
cost uncertainty and the identified project risks. The project base costs in current year dollars is
$19.0 million and is $22.2 million in the year-of-expenditure (YOE). The modeled results at the
70th percentile are $23.2 million prior to implementation of risk management strategies and
value engineering recommendations (pre-response).
The CRAVE team identified 13 independent risks that carry potential cost impacts to the project.
In the workshop, a likely range of cost impacts and the probability of occurrence were identified
for each risk. The next step was to develop response strategies and value engineering
recommendations for the active risks. These were added into the risk-based modeling tool as
post-response results to measure the overall impact the risk mitigation strategies have on the
project. An additional risk opportunity was incorporated into the model to capture the magnitude
of the CRAVE recommendations developed by the team.
After mitigating the identified risks and incorporating CRAVE recommendations with a 75%
probability of implementation, the modeled 70% confidence level (probability of NOT exceeding)
for the total project was $20.7 million (YOE), a net reduction in projected costs of $2.5 million.
Additional detail is provided in the Analysis of Results section of this report.
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CRAVE Recommendations
In total, the CRAVE team generated 69 ideas for the project. These ideas were compared
against the baseline concept developed by the project team. The ideas that performed the best
were further developed by the CRAVE team and resulted in 12 recommendations that could
potentially add value to the project, either through improved performance, cost savings, or a
combination of both.
The recommendations developed by the CRAVE team are shown in Table 1 and are detailed in
the Development Phase section of this report.
Table 1 – Summary of CRAVE Recommendations
Rec. No.

Title

Initial Cost Savings

1

Shorten MSE walls

$0.31M

2

Reduce Class 5 aggregate to 6" on trails/walk

$0.02M

3

Utilize traffic level 3 mix for local roads

$0.07M

4

Eliminate median, replace with striping

$1.86M

5

Reduce lane width to 11'

$0.16M

6

Add outside WB through lane at casino

$0.06M

7

Barrier existing at-grade crossing

8

Eliminate left turn lane at Owen Road

$0.02M

9

Straighten out Holmquist Road

$0.30M

10

Make bridge perpendicular, reduce speed

$0.64M

11

Utilize spread footings in lieu of piles

$0.28M

12

9" overlay in lieu of 7" deck with 2" overlay

$0.09M

Not Quantified

The actual savings will depend on the recommendations accepted and their relationship to the
other recommendations.
To facilitate implementation, a Value Engineering Recommendation Approval Form is included
within the Appendix. If the Project Manager elects to reject or modify a recommendation, please
include a brief explanation of why on that form.
The CRAVE team wishes to express its appreciation to the project design team and management
for the excellent support they provided during the study. These recommendations and other
design considerations provided will assist in the management decisions necessary to move the
project forward.

Blane Long, CVS®
CRAVE Team Leader
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Introduction
This report summarizes the events and results of the CRAVE study conducted virtually for the
Minnesota Department of Transportation (MnDOT) and facilitated by HDR Engineering, Inc.
The subject of the study was the Sturgeon Lake Road Overpass project SP 156-104-006. The
purpose of the workshop was to identify and develop recommendation concepts that will
improve the overall value of the project.

Proposed Scope of Work
The City of Red Wing, Prairie Island Indian Community (PIIC), MnDOT and other stakeholders
are evaluating a possible improvement to the grade crossing of Sturgeon Lake Road and the
Canadian Pacific Railway tracks. Sturgeon Lake Road, a municipal state aid street, is a four
lane road with a 45 miles per hour posted speed limit and an average daily traffic count (ADT) of
10,500 in 2007 with a projected ADT of 15,750 in 2029.
The project would include the elimination of the existing at-grade crossing and construct an
overpass for Sturgeon Lake Road over the tracks. The railway crossing Sturgeon Lake Road is
one of the highest speed, highest volume rail corridors in Minnesota. Approximately 40 trains
per day travel the corridor at speeds up to 79 miles per hour.
This proposed project will integrate transportation planning for tourism, recreational travel,
community needs, and system preservation plans and practices by evaluating possible
improvements to the only public roadway access and evacuation route for the U.S. Lock and
Dam Number 3, the Prairie Island Nuclear Generating facility, PIIC, and Treasure Island Resort
and Casino.
See the location map (Figure 1) on the following page.

Sturgeon Lake Road Overpass
CRAVE Study Report

Introduction - 5

Figure 1: Project Location

Scope of the CRAVE Study
The scope of the CRAVE study was to verify or improve upon the concepts being proposed for
the Sturgeon Lake Road Overpass project. To accomplish this, the CRAVE team applied the
principles and practices of the Value Methodology Job Plan (see Appendix) and:
•
•
•
•
•
•

Conducted a thorough review and analysis of the key project issues using a
multidiscipline, cross-functional team (i.e. review the baseline design)
Verified or improved upon the various concepts for the Taft West project
Identified high risk areas in delivering this project
Evaluated the staging options and constructability
Improved the value of the project through innovative measures aimed at improving the
performance while reducing costs of the project
Performed a cost risk assessment on both the baseline design and the CRAVErecommended design
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CRAVE Approach
CRAVE is an advanced project management process that has combined the proven tools and
process from cost risk assessment and value engineering process into a single process. The
process uses various tools to solicit inputs from the project team and key stakeholders, quantify
risks, and track the risks together with the corresponding mitigation strategies. In particular, and
as Figure 2 shows, CRAVE consists of four main steps as follows:
Step 1: Baseline Risk Assessment
a)
b)
c)
d)

Review baseline cost
Review baseline schedule
Identify risks related to baseline project
Assess and quantify risks in terms of
project’s cost and schedule
Step 2: Value Engineering and Risk Response
Development

Figure 3 - CRAVE Process

a) Develop value engineering
recommendations that further mitigate or
avoid high risk elements
b) Develop recommendations that add value
by modifying project scope and/or
schedule
Step 3: Risk Analysis on Response Strategies
a) Identify risks related to response strategies
b) Assess and quantify threats and
opportunities in terms of project’s cost and
schedule
Step 4: Tracking, Monitoring, and Control
a) Identify risk owners, monitoring frequency
b) Continuously update risk management
plan
c) Document and report progress
d) At key milestones, update cost and
schedule

Figure 2: CRAVE Process

CRAVE Study Timing
The study was conducted July 27-31, 2020 with the presentation of findings held July 31, 2020.
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CRAVE Team Members
The list of full-time participants in the CRAVE study is provided below. Other CRAVE study
attendees are identified in the Appendix. The CRAVE team members included:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Rachel Bernhard
Fausto Cabral Neto
Joe Campbell
Joe Denny
Jim Fenske
Karl Fisher
Jeff Johnson
Steven Kirsch
Rollin Larson
Craig Lenz
Derek Leuer
Blane Long
Minnie Milkert
Jay Owens
Chris Rice
Brett Voth
Mark Wagner

HDR
MnDOT
MnDOT
MnDOT
MnDOT
HDR
HDR
MnDOT
MnDOT
MnDOT
MnDOT
HDR
MnDOT
City of Red Wing
MnDOT
HDR
MnDOT

CRAVE Assistant Facilitator / Civil EIT
State Aid PM
VE Liaison
Program Management/Agreements
District State Aid Assistant
Estimator
Senior Railroad Bridge Engineer
Bridge and Traffic Manager
District 6 Senior Engineering Specialist
District 6 Project Manager
Central Office Traffic
CRAVE Facilitator
State Value Engineer
City Engineer
Central Office Rail
Roadway Engineer
Central Office Traffic

Figure 3: CRAVE Team
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Information Phase
Information Provided to the CRAVE Team
In order to be successful at identifying recommendations, it is essential that the CRAVE team
first understand the project objectives and the problems that must be solved. For this reason,
the workshop began with presentations by the MnDOT Project Manager on the project’s
background and design development.
The following information was provided to the CRAVE team for their review during the study:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Level 2 Layout, August 2012
Environmental Assessment Approval (EAA) Letter, November 2013
Finding of No Significant Impact (FONSI) Determination, October 2014
Cost Estimate, July 2020
90% Opinion of Probable Cost, March 2013
Construction Plans, December 2015
Final Environmental Assessment Update, June 2014
Memorandum of Agreement (MOA) between the Prairie Island Indian Community and
the City of Red Wing, March 2020
Soil Report, December 1995
Pavement Design Report, December 2014
Geotechnical Exploration, Foundation Analysis and Design Report No. 01-05891.1
Bridge 25603, January 2014
Addendum No. 1 to AET Report No. 01-05891.1 Bridge 25603, May 2014
Addendum No. 2 to AET Report No. 01-05891.1 Bridge 25603, August 2014
Geotechnical Exploration and Review Report No. 01-05891.2, May 2014

Constraints and Controlling Decisions
•
•
•
•

Roadway alignments
Limit impacting the existing Prairie Island Police Department building and designed
retaining walls
Limit impacting the existing gas station/convenience store
ROW/lane widths
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Base Cost Review
One of the objectives of a cost risk assessment is to review the base cost estimate in a
collaborative setting with independent expert opinion and project team members. The base cost
estimate represents the project cost that can reasonably be expected if the project materializes
as planned, and there is no occurrence of significant risk.
The base cost estimate is unbiased and neutral - it is neither optimistic nor conservative. The
base cost includes the known and quantified items and the known but not yet quantified items or
miscellaneous item allowances. The base cost estimate does not include any risks (either threats
or opportunities), unknown/unknowns, or contingencies.
The team was provided a 90% Engineer’s Opinion of Probable Cost dated March 2013 shown in
the Appendix. The total base bid at that time was $14.16M. This estimate was updated in 2020
and includes around 11.5% for contingency and escalation and 8% for construction engineering
(CE).
There were several major bid items reviewed, and based upon recent experience of similar work,
the following adjustments should be considered:
1. Based upon the Geotechnical information collected from the project site, it was
determined that the Common Excavation Cost could be reduced if the material can be
incorporated in the Common Embankment. This will reduce the amount of Borrow
needed from an offsite source and will reduce the cost of having to waste the excavation
offsite.
2. It was determined that the cost of the Electric Light System could be reduced by half if
Light Standards from projects recently bid using similar Lighting Systems were
incorporated.
3. The cost of Concrete Reinforcement (Rebar) is usually purchased and placed in bulk
quantities therefore the unit prices for similar items (Retaining Wall and Bridge) rebar
costs should be near equal. Line item #152 in the Bridge Costs should be closer to line
item #127 in the Retaining Wall Costs.
4. Structural Concrete items (Line items #145 and #146) are usually different in price but
not as large as indicated ($420/CY vs. $1500/CY). The drawings show construction
joints in the Abutment and Pier Caps but the bridge is not being constructed by phases
so these joints could be eliminated, thus reducing the cost of Structural Concrete
(3Y43). Aesthetics for the bridge concrete is included in other line items (Line items
#166 & #167); there shouldn’t be additional cost for this in Line item #146.
5. It might prove to be cost effective to use H-Piling for the bridge foundation in lieu of CIP
Concrete Piling; H-Piling could be more readily available, the pile driving equipment is
more universal in use, no concrete is needed to fill the void, and the use of splices for
extended lengths are more cost effective.

Project Schedule Review
The project delivery method is Design-Bid-Build. Construction is scheduled to start in May
2022. For the purposes of the study, the CRAVE team assumed contract duration of 14 months
(two seasons) for construction. The yellow shaded cells in Table 2 below represent the input
values provided by the team while the orange cells represent the calculated durations and/or
start dates based on those inputs.
Sturgeon Lake Road Overpass
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Table 2 – Baseline Schedule Assumptions
Activity

Value

Design & Permitting Start Date (date)

7/27/2020

Design & Permitting Completion Date (date)

6/1/2021

Right of Way Start Date (date)

7/27/2020

Right of Way Completion Date (date)

2/1/2022

Procurement Start Date (date)

2/1/2022

Begin Construction (date)

5/1/2022

Construction Duration (months)

14.00 months

Design & Permitting Duration (months)

10.18 months

Right of Way Duration (months)

18.23 months

Procurement Duration (months)

2.96 months

Project Completion Date (date)

7/1/2023

Under (%)

Over (%)

5%

5%

Value Metrics
During the course of the CRAVE study, a number of analytical tools and techniques were
applied to develop a better understanding of the Baseline Concept. A major component of this
analysis was Value Metrics which seeks to assess the elements of cost, performance, time, and
risk as they relate to project value.
The Value Metrics process was used as an analysis tool to evaluate the Baseline Project and
the CRAVE Recommendations. Value Metrics is a system of techniques predicated upon the
theory that value is an expression of the relationship between the performance of a function and
the cost of acquiring it. It provides a standardized means of identifying, defining, evaluating,
and measuring performance. Performance is quantified in terms of how well a set of attributes
contribute to the overall functional purpose of a given project.
The basic equation used for calculating value is:

Value =

Performance
Cost + Time

In other words, value is equivalent to the relationship of the resources needed to provide a
certain level of performance for a given function. Performance is defined as a set of
requirements and attributes of a project’s scope that are pertinent to the project's need and
purpose. Participant responses are elicited for a series of paired comparisons in which the
performance of recommendations are compared, with consideration of the project need and
purpose, while taking into account the relative intensity of preference of one criterion over
another.
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Define Performance Requirements
As part of the Value Metrics process, the project team representatives identified a number of
Performance Requirements, defined as the essential, non-discretionary aspects of the project,
and Performance Attributes, those aspects of a project’s scope that may possess a range of
potential values. These were used throughout the study to identify, evaluate, and document
recommendations.
Define Performance Attributes and Baseline Project Performance
Performance Attributes represent those aspects of a project’s scope and schedule that may
possess a range of potential values. Table 3 summarizes the performance attributes were
selected for this project as well as the CRAVE team’s assessment of the baseline project for
each of the attributes.
Table 3 – Performance Attribute Summary
Performance
Attribute

Mainline
Operations

Local
Operations

Maintainability

Construction
Impacts

Description
An assessment of traffic operations and
safety on the main line within the project
limits.
Operational considerations include level
of service relative to the 20-year traffic
projections, as well as geometric
considerations such as design speed,
sight distance, and lane and shoulder
widths.
An assessment of traffic operations and
safety on the local roadway
infrastructure. Local Operations include
frontage roads as well as cross roads.
Operational considerations include level
of service relative to the 20-year traffic
projections; geometric considerations
such as design speed, sight distance,
lane and shoulder widths; bicycle and
pedestrian operations and access.
An assessment of the long-term
maintainability of the facilities and
equipment. Maintenance considerations
include the overall durability, longevity,
and maintainability of structures and
systems; ease of maintenance;
accessibility and safety considerations
for maintenance personnel.
An assessment of the temporary impacts
to the public during construction related
to traffic disruptions, detours and delays;
impacts to existing utilities; impacts to
businesses and residents relative to
access, visual effects, noise, vibration,
dust, and construction traffic;
environmental impacts.
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Baseline



Design and posted (needs to go
through speed authorization) speed
45 mph, design exception for bridge
40 mph; two 12' lanes, 16' median,
2.67 curb & gutter inside and outside
median; 8' outside boulevard



Design and posted speed 30 mph;
two 12' lanes, 5' shoulders, 8-10'
pathways



Two span, prestressed concrete
beam; MSE walls; enclosed
stormwater drainage system;
landscaped median



Two-way traffic must be maintained
at all times during construction; a
detour route will be utilized once the
north MSE wall is constructed;
access to businesses and parks for
local events during construction
must be maintained

Function Analysis - 12

Table 3 – Performance Attribute Summary
Performance
Attribute

Description

Environmental
Impacts

An assessment of the permanent
impacts to the environment including
ecological (i.e., flora, fauna, air quality,
water quality, visual, noise);
socioeconomic impacts; impacts to shore
edge; impacts to cultural, recreational
and historic resources.

Baseline



13 parcels require acquisition; bats,
monarch butterflies, bald eagles in
the area

Performance Attribute Matrix
A matrix was used to determine the relative importance of the individual performance attributes
for the Project. The Project and CRAVE teams evaluated the relative importance of the
performance attributes that would be used to evaluate the creative ideas.
These attributes were compared in pairs, asking the question: “Which one is more important to
the purpose and need of the project?” The letter code (e.g., “A”) was entered into the matrix for
each pair.
Table 4 – Performance Attributes Criteria Matrix
Paired Comparison

Main Line Operations

A

Local Operations

Total
points

% of Total

A

A

A

A

5.0

33.5%

B

C

B

B

3.0

20.0%

C

C

C

4.0

26.6%

D

E

1.0

6.6%

E

2.0

13.3%

15.0

100.0%

Maintainability
Construction Impacts
Environmental Impacts

Total

After all pairs were discussed, they were tallied (after normalizing the scores by adding a point to
each attribute) and the percentages calculated. These scores were then used to calculate the
value of each recommendation during the performance evaluation scoring team review for each
recommendation.
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Function Analysis
Function analysis results in a unique view of the project. It transforms project elements into
functions, which helps guide the CRAVE team in considering the functional concepts of the
project, independent of the current design.
Functions are defined in verb-noun statements to reduce the needs of the project to their most
elemental level. Identifying the functions of the major design elements of the project allows a
broader consideration of recommendation ways to accomplish the functions. The major
functions identified by the team were:
Table 5 – Random Function Identification
Project Element

Functions

Project Need (Higher-Order)

Improve Mobility

Project Purpose (Basic)

Reduce Congestion

Pavement Structural Section

Support Load

Trail/Sidewalk

Accommodate Pedestrians/Bicycles
Span Obstacle

Bridge/Structure

Separate Grades
Reduce Conflicts

Median

Separate Traffic
Control Access
Improve Access
Maintain Traffic

Work Zone Traffic Control

Minimize User Delay
Maintain Access
Accommodate Utilities

Retaining Walls

Match Grades
Minimize Encroachment

Stormwater System

Convey Water

Lighting

Illuminate Traveled Way

Other

Sturgeon Lake Road Overpass
CRAVE Study Report

Mitigate Risk
Enhance Aesthetics
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FAST Diagram
The Function Analysis System Technique or FAST diagram arranges the functions in logical
order so that when read from left to right; the functions answer the question “How?” If the
diagram is read from right to left, the functions answer the question “Why?” Functions
connected with a vertical line are those that happen at the same time as, or are caused by, the
function at the top of the column.
The FAST Diagram for this project shows Reduce Congestion and Enhance Safety as the basic
functions of this project. A key secondary function was Improve Access. This provided the
CRAVE team with an understanding of the project design rationale and which functions offer the
best opportunity for cost or performance improvement.

Figure 4: FAST Diagram
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Baseline Risk Assessment
A quantitative risk analysis was performed to summarize the risks and uncertainties being held
by the project and Baseline Concept at this preliminary stage of project development. It was
used to identify the range of unexpected project costs as it relates to total project cost, as well
as potential delays in schedule that might arise.
The CRAVE team and project team discussed the potential risk events and elements facing the
project. During the discussion of the project, the subject matter experts identified high risk
elements or potential events which may occur that would impact the project. For each
significant risk event that was identified, the probability of the risk and its impact to cost,
schedule, or both was estimated.
The risk assessment process quantified risk events by establishing the expected probability of
occurrence and range of impacts through elicitation of information from the attendees. The
range of impacts defines the representative distribution to be used when modeling the risk. The
probability determines the relative frequency (or likelihood) of an event transpiring.
The first step was to identify risks that are specific to the project. Then the team evaluated the
likelihood of each risk occurring and its potential impact to cost, schedule, and/or performance.
The CRAVE team identified 13 active risks that post potential schedule and/or cost threats and
opportunities to the Sturgeon Lake Road Overpass project:
•
•
•
•
•
•
•
•
•
•
•
•
•

Flooding during construction
Excavation – Common
Minor change orders/differing site conditions
Sturgeon Lake Road and Island Boulevard Intersection
Earthwork specification
CRAVE Recommendations
Environmental reevaluation
Tree clearing – environmental
Design scope creep
ROW acquisition
Railroad flagging
Crash strut
Utility conflicts during construction

A Risk Register that provides all of the risk information including descriptions, probabilities, and
impacts is provided in the Appendix of this report.

Pre-Response Results
The risk analysis results are given in the form of graphs showing the relationship between cost
and the probability of not exceeding that cost. Risk-based analysis provides a distribution of
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probabilities that a project will not exceed an estimated dollar figure. Typically, agencies report
the project risk-based estimation using the 70 percent confidence interval.
The extreme values, represented by the minimum and maximum on the graph, realistically have
little chance to materialize. It is common and more realistic to evaluate the 80 percent confidence
interval (the range from the 10 percentile to the 90 percentile).
Each graph indicates the best opinion of the cost ranges by the workshop participants at the time
of the analysis.

Figure 5: Overall Construction Cost Risk Analysis Results

The gray vertical dashed line in Figure 5 above represents the base cost in 2020 dollars. The
base cost is the construction cost without any contingencies, or $20.6 million. The dark gray
vertical dashed line represents the base cost escalated to YOE (year-of-expenditure) dollars, or
$22.2 million.
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The red S-curve represents the cumulative probability distribution after adding in the risks (threats
and opportunities) to the base costs and their uncertainties. This S-curve represents all possible
values the costs could take, expressed in YOE dollars.
The 80 percent confidence interval, described by the cost range between the 10th percentile and
90th percentile figures, reveals that the total project cost will fall between $23.5 million and $22.2
million. There is 70 percent chance that the total project cost for the project will be equal to or
less than $23.2 million at YOE.

Top Risk Factors
Tornado diagrams were then utilized to visually demonstrate the relative ranking of risks against
one another in terms of the anticipated project impact. Threats are plotted on the right of the
central axis, while opportunities are plotted to the left.
The highest threats or opportunities are located at the top of the tornado diagram, while the
lowest risk threats or opportunities are at the bottom. The greatest opportunities should actively
be exploited and capitalized upon. The greatest threats require proactive risk management and
the appropriate risk response strategies should be implemented.
The tornado diagrams display the risks prior to response and implementation of risk response
strategies in the form of CRAVE Recommendations.

Figure 6: Top Cost Risks
Sturgeon Lake Road Overpass
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Figure 6 shows the top risk identified for the project with the most significant risk attributed to
the potential need to add crash struts to the project. The dark red bar shows the direct cost
impact caused by the risk followed by the escalation and schedule impact shown in light red,
otherwise known as the extended overhead caused by the delay. Risk documentation and
response strategies may be found in the Appendix of this report.
The next step was to determine the appropriate risk response strategies for the identified high
risk areas. Four risk response strategies, are considered when addressing threat risks. Those
strategies are to avoid, accept, transfer, or mitigate the risk.
Avoiding a risk may cost more money up front, but may prevent or reduce a more significant
impact.
Accepting a risk means that there is not much that can be done or relatively little benefit in
addressing the risk.
Transferring a risk allows for the risk owner to move the liability of the risk to another party that is
better able to respond to the risk.
Mitigation of a risk addresses risk by reducing the likelihood of the risk occurring or lessen the
impact through proactive efforts.
Each of the risks that were identified had a unique response strategy developed to address it, as
well as the identification of the risk owner. Identifying a risk response and risk owner, along with
review intervals for the risk, a framework for a risk management plan is established. This allows
proactive management of risk throughout the life of the project.
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Creative Phase
The Creative Phase in the Value Methodology Job Plan involved generating ideas using
creativity techniques. The team recorded all ideas regardless of their feasibility. In order to
maximize the CRAVE team’s creativity, critique and evaluation of the ideas was not allowed
during the Creative Phase. The team’s effort was directed toward a large quantity of ideas.
These ideas were later screened in the Evaluation Phase of the workshop – the time when
critiquing of the ideas was allowed.
The ideas listed below correspond with each function being considered:
Improve Access
• Reduce to one lane each direction and reversible lane
• Two-way left turn lane to replace the median and turn bays
• Reduce lane width to 10’ lanes
• Reduce curb reaction distance
• Move north walk section to existing at-grade
• Evaluate signal at casino
• Add signal at Island Blvd and Sturgeon Lake Road
• Remove Island/Holmquist Connection Road
• Eliminate median on bridge and from around 1000 feet of adjacent roadway to reduce
bridge width; replace with double yellow striping
• Eliminate median
• Reduce lane width to 11’, eliminate median, 1’ curb reaction
• Reduce walk width from 8’ to 6’
• Reduce Boulevard from 8’ to 6’
• Push Otherday Road/Holmquist Road/Owen Road intersection north
• Eliminate left turn lane into casino
• Second WB through lane starts at casino
• Combine police and gas station and casino entrance into roundabout, limit access at
Island Boulevard
• Eliminate south trail or walk through bridge area (Island Boulevard to Xcel Road)
• Barrier both sides of existing at-grade crossing to discourage pedestrian traffic
• Continue 35 mph up to bridge, then change to 45 mph after structure to west
• Design everything to 40 mph
• Reduce shoulder width on Xcel Road
• East of Island Boulevard, convert 2’ clear zone to a 6’ boulevard
• Eliminate trail of west side of Island Boulevard
• Eliminate right turn lane into Xcel by incorporating into outside lane
• Eliminate left turn lane to Owen Road
• Traffic from casino parking lot to Otherday, eliminate Island Road, etc.
• Straighten out Holmquist
• Revisit project limits
Span Obstacle
• Take rail over road
• Eliminate bridge abutment skew
• Redesign so bridge and rail/roadway are perpendicular
• Eliminate future trail under bridge, combine with existing walk
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• Retain mainline on existing alignment and elevation
• Lengthen east side bridge approach spans
• Lengthen bridge to balance the span lengths
• Reduce main span
• Side by side box beam girders in lieu of prestressed
• Utilize precast deck panels
• Build bridge further south off of the Xcel Road alignment
• Eliminate vertical abutments
• Move bridge further south, eliminate police station
• Single span
• Retain concrete girders over roadway, use steel girders over railroad
• Reduce vertical clearance to 23’
• Utilize H piles
• Utilize spread footings
• Tunnel roadway under rail
• 9” full depth in lieu of 7” and 2” overlay
• Maximize MN-54 span
• Utilize MN-45 in lieu of 54s
• Add crash struts
• Reduce number of construction joints on the bridge
Minimize Encroachment
• Reduce length of north retaining walls to only where needed at gas station/buildings
• Use cast-in-place retaining walls in lieu of MSE walls
• Place retaining wall at bottom of slope as needed
• Use precast retaining walls in lieu of MSE walls
Convey Water
• Reduce typical section to reduce catch basins and pond size
• Combine pond 1 and pond 2 north of alignment and shift Xcel Road closer to main
alignment to minimize right of way impacts
• Eliminate outside curb and gutter where trail not present, utilize ditch section
• Move pond 2 to future rail station area
• Move pond 2 to just south of police station
Support Load
• Reduce thickness of aggregate base from 8” to 6” on trails
• Utilize geogrid to reduce thickness of 2’ select granular material
• Utilize a 2 or 3 traffic level mix design for pavement for local roads
• Allow Class 6 recycled material instead of specifying Class 5
Illuminate Traveled Way
• Optimize lighting along corridor
Other
• Identify ways to improve efficiency of plan set
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Evaluation Phase
Although each project is different, the evaluation process for each value engineering effort can
be thought of in its simplest form as a way of combining, evaluating, and narrowing ideas until
the CRAVE team agrees on the ideas to be forwarded.

Evaluation Process
The evaluation process begins by going through the ideas brainstormed during the Creative
Phase. Considering the information provided to the CRAVE team at the time of the study and
the constraints and controlling decisions that were also given to them, the team discussed the
ideas and documented their advantages and disadvantages based on their relationship to the
Baseline Concept.
The CRAVE team also compared each idea with its Baseline Concept to determine whether the
performance was better than, equal to, or worse than the Baseline Concept. Highly‐ranked
ideas were developed further; lower-ranked ones were dropped from further consideration.
Once an idea was fully evaluated, it was rated as follows:
•

3 – Develop = Develop into CRAVE Recommendation

•

2 – Design Comment = Include as a Comment or Consideration For Design Team
During Future Design Development

•

1 – Dismiss = Idea Rejected or Outside Project/VE study Scope

•

0 – Dismiss = Fatal Flaw

Readers are encouraged to review the creative idea listings shown in Table 7 on the following
page, because even the low‐rated or rejected ideas may suggest additional ideas that can be
applied to the project.

Idea Summary
All of the ideas that were generated during the Creative Phase using brainstorming techniques
are recorded on the following pages. Each idea received an idea code based upon the function
statement under which it was brainstormed. Table 6 indicates the functions related to each idea
code.
Table 6 – Function Idea Code
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Idea Code
IA-

Related Function

SO-

Span Obstacle

ME-

Minimize Encroachment

CW-

Convey Water

SL-

Support Load

IT-

Traveled Way

OM-

Other Misc.

Improve Access
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Table 7 – Evaluation Summary
Idea #

Idea Description

Advantages

Disadvantages

Rating

Comments

Function: Improve Access

IA-1

IA-2

Reduce to one lane each
direction and reversible lane

Two-way left turn lane to
replace the median and turn
bays











IA-3

Reduce lane width to 10’ lanes




IA-4

Reduce curb reaction distance






IA-5

IA-6

Reduces footprint
Reduces distance for pedestrians
crossing road
Reduces impervious pavement and
stormwater needs
Reduces footprint
Reduces distance for pedestrians
crossing road
Reduces impervious pavement and
stormwater needs
May reduce construction duration
Reduces footprint
Reduces distance for pedestrians
crossing road
Reduces impervious pavement and
stormwater needs
May reduce construction duration
Traffic calming
Reduces footprint
Reduces distance for pedestrians
crossing road
Reduces impervious pavement and
stormwater needs





Reduces operating speed
Lane continuity to the west
Tribal concerns

1



May increase conflicts

2



May increase conflicts between
trucks and cars
Requires design variance (State
Aid)
Requires design exception (FHWA)
Less than ideal for RV/boat traffic
May decrease catch basin spacing

3

2



Less than ideal for truck traffic and
snowplows
May decrease catch basin spacing







Move north walk section to
existing at-grade



None noted



Railroad conflicts

0

Evaluate signal at casino






Controls intersection
Reduces left turn conflicts
Improves pedestrian crossing
Police can utilize during events







Increases maintenance
Tribal concerns
May increase collisions
Increases capital and life cycle cost
May be redundant to police control
during events

1
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Table 7 – Evaluation Summary
Idea #

Idea Description

Advantages





Controls intersection
Reduces left turn conflicts
Improves pedestrian crossing
Police can utilize during events







Reduces impervious pavement
Reduces stormwater needs
Reduces bridge span
Reduces cost
Reduces impervious pavement at
and around bridge
Reduces stormwater needs
Reduces bridge width
Reduces cost
Reduces maintenance (snowplows
and landscaping)

IA-7

Add signal at Island Blvd and
Sturgeon Lake Road

IA-8

Remove Island/Holmquist
Connection Road

IA-9

Eliminate median on bridge
and from around 1000 feet of
adjacent roadway to reduce
bridge width; replace with
double yellow striping






IA-10

Eliminate median



None noted







Reduces impervious pavement
Reduces stormwater needs
Reduces bridge width
Reduces cost
Reduces maintenance (snowplow
and landscaping)
Traffic calming
Reduces construction joints on
bridge
Reduces impervious pavement
Reduces stormwater needs
Reduces bridge width
Reduces cost

IA-11

Reduce lane width to 11’,
eliminate median, 1’ curb
reaction




IA-12

IA-13

Reduce walk width from 8’ to
6’

Reduce Boulevard from 8’ to 6’
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Reduces footprint







Disadvantages
Increases maintenance
Tribal concerns
May increase collisions
Increases capital and life cycle cost
May be redundant to police control
during events

Rating

Comments




Decreases connectivity
Tribal concerns

1




May increase conflicts
May reduce aesthetics

3



None noted

1

Same as previous
idea







May increase conflicts
May reduce aesthetics
Less than ideal for truck
traffic and snowplows
May decrease catch basin spacing

3

Meets current
requirements for
State Aid



May not apply to walk under bridge

3

Retains ADA
compliance





May not be sufficient for signing
Reduces snow storage
Reduces space between cars and
pedestrians

2

1
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Table 7 – Evaluation Summary
Idea #

Idea Description


IA-14

Push Otherday
Road/Holmquist Road/Owen
Road intersection north



Eliminate left turn lane into
casino






IA-16

Second WB through lane
starts at casino





IA-17

Combine police and gas
station and casino entrance
into roundabout, limit access
at Island Boulevard

IA-18

Eliminate south trail or walk
through bridge area (Island
Boulevard to Xcel Road)

IA-19

Barrier both sides of existing
at-grade crossing to
discourage pedestrian traffic

IA-15

IA-20

Continue 35 mph up to bridge,
then change to 45 mph after
structure to west



Design everything to 40 mph

IA-22

Reduce shoulder width on
Xcel Road
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None noted




Reduces footprint
Reduces impervious pavement



Reduces liability to local and state
government
May reduce conflicts
May allow radii tightening near
police station
May reduce retaining wall if can
touchdown sooner
May allow radii tightening near
police station
May reduce retaining wall if can
touchdown sooner






IA-21

Advantages
Reduces need for retaining walls on
the north side
May allow retaining some right of
way instead of turning over to locals
May improve constructability
May reduce impervious pavement
May reduce stormwater needs
May be able to lengthen turning
lane to Island Boulevard
May reduce impervious pavement
Reduces stormwater needs
Provides additional space for
boulevard/snow storage




Reduces footprint

Disadvantages

Rating



May require additional right of way

2



1



May not reduce footprint depending
on remaining turning movements
Higher turning movement



None noted

3



Requires additional Trust Land right
of way

0



May not fully eliminate walking on
shoulder
Tribal concerns
Requires pedestrians to cross
mainline

3



None noted

3



Changing posted speed requires
additional traffic analysis

3



Changing design speed requires
design exception

1



Route continuity with connecting
road

1




Comments
May be combined
with other ideas as
needed

Similar to previous
idea
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Table 7 – Evaluation Summary
Idea #

Idea Description

Advantages
Reduces maintenance
Increases area for snow storage
Increases space between
pedestrians and roadway
Increases area for ATVs



May require temporary construction
easements for sloping

2



None noted



None noted

1

Baseline



None noted



None noted

1

Too high turning
volumes to eliminate



Reduces impervious pavement



Roadway geometrics warrant turn
lane

1


IA-23

IA-24
IA-25

IA-26

East of Island Boulevard,
convert 2' clear zone to a 6’
boulevard
Eliminate trail of west side of
Island Boulevard
Eliminate right turn lane into
Xcel by incorporating into
outside lane
Eliminate right turn lane into
Island Boulevard by
incorporating into outside lane

Disadvantages

Rating

IA-27

Eliminate left turn lane to
Owen Road



None noted



None noted

3

IA-28

Traffic from casino parking lot
to Otherday, eliminate Island
Road, etc.



None noted



Tribal concerns

0

IA-29

Straighten out Holmquist



May minimize retaining walls and
allow grading



None noted

3

IA-30

Revisit project limits



None noted



None noted

2




Would require significant rail rework
Requires shoefly

0





Lengthens bridge
Requires redesign
Requires beefing up beams

1



Requires redesign
Reduces design speed of horizontal
curves

3

Comments

Combine with other
ideas that remove
median in this area

Function: Span Obstacle
SO-1

Take rail over road



None noted

SO-2

Eliminate bridge abutment
skew





Makes all girders the same length
May reduce cost
Reduces opportunity for survey
errors
Makes all girders the same length
May reduce cost
Reduces opportunity for survey
errors
May be able to eliminate bridge
approach panels

SO-3

Redesign so bridge and
rail/roadway are perpendicular
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Table 7 – Evaluation Summary
Idea #
SO-4

Idea Description
Eliminate future trail under
bridge, combine with existing
walk

Advantages



Retain mainline on existing
alignment and elevation

SO-5




May allow shortening span or
reduce abutment height

Significantly reduces overall project
costs
Reduces right of way requirements
Reduces impervious pavement

Disadvantages

Rating



May be tribal concerns

3



Requires reevaluation of
environmental document
Tribal concerns
Complicates construction staging
Significant access concerns and
impacts to businesses, etc.
Increases structure span, abutment
heights, raises grade, etc.

3












Reduces abutment height
Reduces length and height of
retaining walls
Improves access under bridge
May allow community amenities
Improves pedestrian walk

Right of way easements may be
needed

3



SO-6

Lengthen east side bridge
approach spans

SO-7

Lengthen bridge to balance
the span lengths



None noted



None noted

3

SO-8

Reduce main span



Reduces structure



Would not meet railway right of way
requirements

1

SO-9

Side by side box beam girders
in lieu of prestressed







Requires clearance verification
Not a MnDOT standard girder

2

SO-10

Utilize precast deck panels





Improves safety during construction
Reduces thickness of deck and
rebar
Constructability
Eliminates lower layer of rebar
Reduces construction duration



Not a MnDOT standard practice

1

SO-11

Build bridge further south off of
the Xcel Road alignment



None noted



None noted

1

SO-12

Eliminate vertical abutments



None noted



None noted

3

SO-13

Move bridge further south,
eliminate police station



None noted



Tribal concerns

0

SO-14

Single span



Opens up pedestrian walkway




Increases profile height and bridge
Requires longer and deeper girders

1
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Comments
Walk or trail requires
fencing adjacent to
railroad

Combine with
previous idea

Xcel Road is private
Combine with other
ideas
Unacceptable to
eliminate police
station
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Table 7 – Evaluation Summary
Idea #
SO-15

Idea Description
Retain concrete girders over
roadway, use steel girders
over railroad

Advantages



Reduces height of bridge
Reduces profile





Disadvantages
May increase cost
Constructability
Increases maintenance

Rating

Comments

2
Vertical clearance in
plans over railway is
23.5' min, CP
requires 23'
Geotech report
recommends against
H piles
Potentially tie to CIP
retaining walls if
spread footings look
viable

SO-16

Reduce vertical clearance to
23'



None noted



None noted

2

Utilize H piles





Constructability
Reduces cost
Common practice in MN



SO-17

Capacity loading concerns
Requires additional geotech
explorations

2

SO-18

Utilize spread footings



None noted



None noted

3

SO-19

Tunnel roadway under rail



None noted



High groundwater table

0

SO-20





Reduces construction duration
Reduces cracking
May decrease maintenance



9” full depth bridge deck in lieu
of 7” and 2” overlay




May increase maintenance
(longevity)
Decreases ride-ability
Contractor familiarity

3

SO-21

Maximize MN-54 span



None noted



None noted

3

SO-22

Utilize MN-45 in lieu of 54s



None noted



None noted

3

SO-23

Add crash struts



Wouldn't need to be added in future



Increases capital cost

3

SO-24

Reduce number of
construction joints on the
bridge



None noted



None noted

3

Combine with
previous ideas

Reduces cost
Reduces wall heights



Requires additional right of way

3

Combine with ME-3

Combine with
previous ideas
Combine with
previous ideas
Need to maintain
distance from RR
right of way;
estimate future costs

Function: Minimize Encroachment

ME-1

Reduce length of north
retaining walls to only where
needed at gas
station/buildings
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Table 7 – Evaluation Summary
Idea #

Idea Description

ME-2

Use cast-in-place retaining
walls in lieu of MSE walls

ME-3

Place retaining wall at bottom
of slope as needed

ME-4

Use precast retaining walls in
lieu of MSE walls






Advantages
Reduces cost
Widens construction window
Allows utilities to pass through
May allow different wall types if can
be shortened

Disadvantages

Rating



None noted

3



Requires additional right of way

3



Precast walls may not be readily
available
Much of design is based on MSE
walls

1



Reduces construction schedule



None noted



None noted

1




Minimizes right of way impacts
Reduces maintenance



May have elevation challenges

2



None noted



None noted

1



None noted




May eliminate railroad stormwater
crossing
May reduces stormwater piping






Increases stormwater piping
Tribal concerns
May require additional Tribal Trust
Land?
Pond 2 connected to Pond 1



Reduces cost



None noted

3





Reduces subcut
May retain soil quality and stability
Reduces cost



None noted

3



Comments

Combine with ME-1

Function: Convey Water
CW-1

CW-2

CW-3
CW-4
CW-5

SL-1

SL-2

Reduce typical section to
reduce catch basins and pond
size
Combine pond 1 and pond 2
north of alignment and shift
Xcel Road closer to main
alignment to minimize right of
way impacts
Eliminate outside curb and
gutter where trail not present,
utilize ditch section
Move pond 2 to future rail
station area
Move pond 2 to just south of
police station
Function: Support Load
Reduce thickness of
aggregate base from 8” to 6”
on trails
Utilize geogrid to reduce
thickness of 2’ select granular
material
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Combine with other
ideas

Baseline

1
1

Requires verification
of trail loads for
motorized vehicles
Needs further
investigation;
examples to look
into: existing road
('95) and NSP road
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Table 7 – Evaluation Summary
Idea #
SL-3

SL-4

IT-1

OM-1

Idea Description
Utilize a 2 or 3 traffic level mix
design for pavement for local

roads
Allow Class 6 recycled
material instead of specifying

Class 5
Function: Illuminate Traveled Way
Optimize lighting along

corridor
Other Misc.
Identify ways to improve

efficiency of plan set
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Advantages

Disadvantages

Rating

Reduces cost



None noted

3

May reduce cost



None noted

2

Reduces cost



None noted

3

None noted



None noted

1

Comments

May not be able to
evaluate; reach out
to D7

Baseline
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Development Phase
The results of this study are presented as individual recommendations to the Baseline Concept.
Each recommendation consists of a summary of the Baseline Concept, a description of the
suggested change, a listing of its advantages and disadvantages, discussion of schedule and
risk impacts (if applicable), and a brief narrative comparing the baseline design with the
recommendation. Sketches, calculations, and performance attribute comparisons are also
presented where applicable.

CRAVE Recommendation Cost Estimates
Cost estimates were prepared where applicable in order to compare the net cost difference
between the Baseline Concept and the CRAVE Recommendation and are provided to aid
decision makers with a sense of the potential relative costs of the CRAVE Recommendation.
The reader should note that the efforts of the CRAVE team in developing the recommendations
in the short time period of the CRAVE study limits their findings to conceptual-level analyses
and order-of-magnitude cost estimates only.

Summary of CRAVE Recommendations
The CRAVE Recommendations developed by the CRAVE team during the workshop are listed
in Table 8. The recommendations are organized by category based upon the project
feature/project location or aspect of the project being addressed by them. Each
recommendation received a unique idea code during the Creative Phase based upon the project
function being considered by the idea.
The CRAVE Recommendations identified all consider multiple aspects of total value including
assessing the impacts to performance, cost, time, and risk in comparison to the Baseline
Concept. The potential of each CRAVE Recommendation is summarized on the table per the
Initial Cost Savings Potential – A quantified indication of the CRAVE Recommendation’s
impacts to the project’s initial cost in comparison with the Baseline Concept. Initial cost savings
are conceptual and reflective of the value team’s parametric estimation of possible savings and
represent orders of magnitude cost impact of the CRAVE Recommendation. All costs shown
are construction only with no markups.
Table 8 – Summary of CRAVE Recommendations
Rec. No.

Title

Initial Cost Savings

1

Shorten MSE walls

$0.31M

2

Reduce Class 5 aggregate to 6" on trails/walk

$0.02M

3

Utilize traffic level 3 mix for local roads

$0.07M

4

Eliminate median, replace with striping

$1.86M

5

Reduce lane width to 11'

$0.16M

6

Add outside WB through lane at casino

$0.06M

7

Barrier existing at-grade crossing
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Table 8 – Summary of CRAVE Recommendations
Rec. No.

Title

Initial Cost Savings

8

Eliminate left turn lane at Owen Road

$0.02M

9

Straighten out Holmquist Road

$0.30M

10

Make bridge perpendicular, reduce speed

$0.64M

11

Utilize spread footings in lieu of piles

$0.28M

12

9" overlay in lieu of 7" deck with 2" overlay

$0.09M

FHWA Functional Benefit Criteria
Each year, State DOTs are required to report on VE Recommendations to FHWA. In addition to
cost implications, FHWA requires the DOTs to evaluate each recommendation in terms of the
project feature or features that recommendation benefits. See Appendix for FHWA Functional
Benefit Approval Form.
The Value Engineering Recommendation form is to aid in annual reporting of VE activities to
FHWA. It is the intent that the project manager review and evaluate the CRAVE Team’s
alternatives included in this report. The Project Manager would then complete the
Recommendation Approval form provided in the Appendix.
Each alternative that is not approved or is modified by the Project Manager should include a
justification (a summary statement containing the Project Manager’s decision not to use the
recommendation in the project).
The completed Recommendation Approval form, including justification for any recommendations
not approved or modified, shall be sent to the MnDOT Value Engineer so the results can be
included in the annual VE Report to the Federal Highway Administration (FHWA).

Performance of CRAVE Recommendations
The CRAVE team prepared performance assessments of each of the Recommendations during
the Development Phase of the CRAVE study. The rationale for any change in performance as
compared to the Baseline Concept was recorded. Please refer to the individual performance
assessments for each CRAVE Recommendation as presented in the Development section of
this report.
The rating rationale for the performance of the Baseline Concept as compared to the CRAVE
Strategy developed by the CRAVE team is provided below. For this exercise the baseline was
given a score of 5. The resulting value improvement scores provide a way for MnDOT to
assess the potential impact of the CRAVE Strategies on total project value.
Once relative scores for performance and cost have been derived, the next step is to synthesize
a value index for the Baseline Concept and the CRAVE Strategies. A Value Matrix was
prepared which facilitated the comparison of the Baseline and the CRAVE Strategies by
organizing and summarizing this data into a tabular format. The performance scores for the
Strategy were divided by the cost for the Strategy to derive a value index. The value indices for
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the CRAVE Strategies were then compared against the value index of the Baseline Concept
and the difference is expressed as a percent (±%) deviation.
Table 9 – Value Matrix
Strategy

Performance Change in
Score
Performance

Cost ($M)

Value
Index

Change in
Value

Baseline Concept

500

--

$22.4

22.32

--

CRAVE Strategy

727

+45.4%

$18.6

39.10

+75.2%

Design Considerations
In addition to the recommendations above, the CRAVE team generated a number of
considerations that they felt were important enough to be documented and should be further
considered by the project team. These include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lengthen east approach to balance spans
Crash struts
Retain existing alignment
Revisit the project limits
Eliminate south trail
Reduce vertical clearance to 23’
Utilize H piles
Cast-in-place in lieu of MSE retaining walls
Utilize geogrid to reduce thickness of 2’ select granular material
Two way left turn lane to replace the median and turn bays
Reduce curb reaction distance
Reduce Boulevard from 8’ to 6’
Push Otherday Road/Holmquist Road/Owen Road intersection north
East of Island Boulevard, convert 2’ clear zone to a 6’ boulevard
Side by side box beam girders in lieu of prestressed
Retain concrete girders over roadway, use steel girders over roadway
Combine pond 1 and pond 2 north of alignment and shift Xcel Road closer to main alignment
to minimize right of way impacts
Allow Class 6 recycled material instead of specifying Class 5
Identify ways to improve efficiency of the plan set

Recommendations
The individual CRAVE Recommendations are shown on the following pages.
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Recommendation No. 1
Shorten MSE wall lengths and heights
Description of Baseline Concept: Mechanically stabilized earth (MSE) retaining walls are
currently planned off the East side of the proposed overpass bridge. These walls, on both the
North and South side of roadway, would extend approximately 500 feet from the bridge
eastward to the intersection of Island Boulevard. The walls are provided because the new
bridge will be over 20 feet above the current grade and extending permissible slopes out from
this height would impact other roadway and Tribal Land features that cannot be impacted.
Baseline Concept Sketches
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Description of Recommendation: Move the retaining walls out to the toe of the slope on both
the north and south side of the roadway to minimize wall height. A 6’ wall was used for this
recommendation and appears to fit from station 141+50 to 143+50 Left, and 142+00 to 144+00
Right. In the area that this wall is moved out, a 1(vertical):3(horizontal) run out slope is
provided.
Advantages:
• Reduces costly MSE walls
• Reduces construction time
• Reduces inspection and oversight and reduces testing from both the QC (contractor)
and QA (owner) personnel
• Utilities are not allowed where MSE walls are used; berms may allow future utilities in
those zones
• Window for installing MSE walls may be shorter than traditional wall types
Disadvantages:
• Additional embankment material needed
• Turf establishment on the slope may be more labor intensive
• Drainage will need to be reviewed after adjustments
• Otherday Road may need minor adjustments to typical section or alignment
• Staging plan may need adjustment
• Additional wall locations
Discussion of Recommendation: Building retaining walls is expensive and requires future
maintenance. Future problems with MSE retaining walls can be very expensive to repair. This
recommendation will minimize retaining wall area and reduce the initial cost of the project.
Additionally, some contractor construction time is saved by removing some of the tallest and
longest retaining walls from the project.

Sturgeon Lake Road Overpass
CRAVE Study Report

Development - 35

Recommendation Sketches

Discussion of Schedule Impacts: This recommendation should decrease the time needed for
retaining wall work in the area. It may have some impacts on using the current Sturgeon Lake
Road during construction, so staging will have to be reviewed.
Discussion of Risk Impacts: There may be potential issues with drainage in the area as a
new slope is introduced. Additionally, the toe of the slope appears to run into the slope and
ditching area of Otherday Road, so revision to alignment or typical section of Otherday Road
may need to be addressed.
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Assumptions and Calculations: For this recommendation a 6’ wall at the slope was studied,
but additional options could be considered with some CAD modeling.
To decide what walls could be avoided, wall heights were measured and a 1:3 slope was plotted
onto the layout to see where the new slope would intersect with a potential 6’ high wall. Based
on this, it was decided that a cost computation for replacing wall sections near the road grade
with a 6’ wall at the bottom of a 1:3 slope could be done from station 141+50 to 143+50 Left,
and 142+00 to 144+00 Right. Actual limits may change a bit when CAD tools are used to
measure this.
The cost of wall saving computations were done by simply measuring the Square Yards of wall
in the area being replaced by slope, minus the new 6’ wall, and adding in a multiplication factor
that take in all of the incidentals of the MSE wall (divided the MSE items total by the MSE wall
itself in the Project Estimate to come up with a multiplication factor of 1.83). This factor may be
conservative since the sections of wall being eliminated are some of the highest walls on the
project.
The additional cost of embankment was figured by using cross section areas to compute the
additional embankment needed, with a swell factor of 10% for additional material needed at the
ends of the section tapering down.
Initial Cost Estimate
Additions
Item

Unit

Qty

Cost

Total

Embankment
RWB removed

CY

3981

10

$

39,810.00

RWD removed

CY

2512

10

$

25,120.00

Total

$

64,930.00

10% for runnout at ends

$

1.10

$

71,423.00

Subtractions
Item

Unit

MSE Wall

SY

Qty

Cost

Total

RWB

364

350

$127,400.00

RWD

236

350

$82,600.00

Total
x MSE Wall Incidentals

$210,000.00
(1)

Total Subtractions

$1.83
$384,300.00

Net Cost of
Recommendation

$ (312,877.00)

Note (1)
Value of all retaining wall plan items / Retaining Wall item
$2,117,000/$1,155,000
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Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

Increased maintenance taking care of a 1:3 slope, decreased
maintenance of a 15-20’ high retaining wall

Construction Impacts

Reduced construction duration

Environmental Impacts

No impact
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Recommendation No. 2
Reduce Class 5 aggregate from 8” to 6” on trails/walk
Description of Baseline Concept: The proposed project uses 8” of Class 5 aggregate under
trails and walks on the project.
Baseline Concept Sketches

Baseline Typical Trail Section
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Description of Recommendation: Reduce thickness to 6” of Class 5 aggregate under trails
and walks on the project.
Advantages:
• Reduces cost
Disadvantages:
• None noted
Discussion of Recommendation: Reviewing the history from prior projects, the general road
structure under a shared trail or walk is 6” of Class 5 aggregate to construct the feature.
Recommendation Sketches

Discussion of Schedule Impacts: There may be time savings because less material to haul
and place.
Discussion of Risk Impacts: The only risk is that too big a piece of equipment is used to
maintain the trail, there may be impact to the trail structure with less base. Trail maintenance is
expected to be very minimal.
Assumptions and Calculations:
Calculations are based on formula: SY x inch x 115lbs/2000 = ton
1) Left side mainline = 402.66 ton x $20/ton = $8053.29.(Based on approx. length of
3939.10’)
2) Right side mainline = 401.10 ton x $20/ton = $8022.00 (Based on approx. length of
3139’)
3) Island Rd connection = 92 ton x $20/ton = $1840 (Based on approx. length of 900’)
4) Island Boulevard = 51 ton x $20/ton = $1020 (based on approx. length of 500’)
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Initial Cost Estimate
Cost saving = $18,935 ~ $19,000
Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

No impact

Construction Impacts

No impact

Environmental Impacts

No impact
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Recommendation No. 3
Utilize a traffic level 3 mix design for pavement for local roads
Description of Baseline Concept: Based on the plan set and the cost estimate, a traffic level
4 mix design is being used on the project.
Baseline Concept Typical Cross Section & Detail

Description of Recommendation: Use a traffic level 3 mix design on the local roads.
Advantages:
• Reduces cost
Disadvantages:
• None noted
Discussion of Recommendation: Based on vehicle count on the project which is mainly cars
and minimal commercial vehicle, a traffic level 4 mix deign is not required.
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VE Recommendation Sketch

Discussion of Schedule Impacts: There should not be any impact to the schedule.
Discussion of Risk Impacts: The pavement may not perform well if there is a higher
commercial vehicle count in the future.
Assumptions and Calculations: The tonnage of the 4C mix that can be found in the plan set
and the cost estimate.
Costs provided by MnDOT District 6 Estimator: 4C mix has been ranging from $61 to $70 a ton
for this construction season; 3C mix has been ranging from $55 to $65 a ton for this
construction season. Based on this information, the assumption is a cost savings of $5 per ton
going from 4C mix to a 3C mix design.
Initial Cost Estimate
8230 tons + 5140 tons = 13,370 tons @ $5 ton = $66,850 (savings)
Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

No impact

Construction Impacts

No impact

Environmental Impacts

No impact

Sturgeon Lake Road Overpass
CRAVE Study Report

Development - 43

Recommendation No. 4
Eliminate median on bridge and from around 1000 feet of adjacent roadway to reduce
bridge width; replace with double yellow striping
Description of Baseline Concept: This bridge project is planned with an 18 ft. concrete
median over roadway embankment and bridge concrete slab, and two - 2 ft. curb and gutter
(one at each side of the median). This median starts approximately at station 129+00 (Excel
road Intersection) and ends approximately at Station 141+00 at the east of the concrete bridge.
Bridge and road typical sections can be found on bridge plans pages B2 (pdf sequential 265)
and B37 (pdf sequential 300).
Bridge Typical Sections
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Roadway Typical Section

Description of Recommendation: Remove the concrete median and its supporting structure
which will reduce the overall width of the bridge and roadway by 22 ft. In lieu of the median,
paint roadway centerline double lines.
Advantages:
• Reduces concrete surface on the bridge and roadway
• Reduces bridge width, reducing construction and maintenance costs
• Reduces impervious pavement
• Reduces stormwater structure and ponding needs
• Reduces maintenance (snowplows and landscaping)
• Reduces embankment requirements
Disadvantages:
• May increase traffic conflicts
• May reduce aesthetics
• Drainage and slopes may need to be reconfigured without median structures
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Discussion of Recommendation: This recommendation will reduce 22 ft. of the 100 ft. wide
bridge deck and roadway. Representing approximately 22% decrease in concrete surface and
related rebar needed to construct this deck and 22% reduction of road way structure and
embankment.
In addition, it will create unspecified reductions on roadway and bridge drainage structures.
A narrower roadway will translate in 22% less impervious surface in 1,200 ft. of this roadway
project. Area equivalent of 31,000 SF. This estimate is dependent on the type of material to be
placed in the currently proposed landscaped median.
VE Recommendation Sketches
Layout indicating median to be reduced as shown by yellow line

Discussion of Schedule Impacts: This proposed change will help shorten construction
schedule. Reduced roadway surface cross-section will also reduce bridge surface and storm
sewer structures.
Discussion of Risk Impacts: This proposed change in roadway and bridge typical section will
help improve other projects aspects not identified at this time.
•
•
•
•
•

Possibly reduces right of way needed with the narrowing of road typical section on this
1200ft project segment
Will require review of stormwater ponds with potential for size reduction
Will impact the bridge substructure by helping safety due to reduction of structure wait
This proposed option will mimic the exiting roadway typical section that drivers are
accustomed to drive
Narrower road is more conducive for lower operating speeds improving safety and
reducing crashes risks

Assumptions and Calculations: For the median removal we used the percent of the surface
reduction (22% typical section) and applied to the concrete and embankment pay items as
indicated on the existing cost estimate.
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For the curb and gutter we reduced the amount of B624 (MOD) shown on this removed portion
of the typical section, equivalent to 53% of the total pay item as shown on the engineers
estimate provided.
We arrived at the following costs to be reduced on the overall project estimate presented:
Bridge - $1,200,000 (22% or baseline bridge cost)
Median curb and gutter - $72,000
Common embankment - $ 491,000
Select granular embankment - $95,000
Total project cost reduction proposed = $1,858,000
Baseline Cost Estimate
2106.607

COMMON EMBANKMENT (CV)
CU YD 223180 $10.00

2106.607

SELECT GRANULAR EMBANKMENT (CV)
CU YD 21790

2531.501

$2,231,800.00

$20.00

$435,800.00

CONCRETE CURB & GUTTER DESIGN B624 (MOD)
LIN FT 4531

$30.00

BRIDGE IMPROVEMENTS Schedule D Subtotal:

$135,930.00
$5,557,955.25

Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

Less roadway surface and structure surface to be maintained

Construction Impacts

Reduces construction duration

Environmental Impacts

Construction environmental impact reduces at same proportion
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Recommendation No. 5
Reduce Lane width to 11’ and use 1’ curb reaction
Description of Baseline Concept: The purpose of the project is to provide a grade separated
crossing at the existing intersection of Sturgeon Lake Road and the Canadian Pacific (CP) rail
line. The baseline project proposes a four lane divided urban roadway section with minimum
12’ lanes widths and an additional 2’ curb reaction to the face of curb for outside lanes. The
project proposes a median width ranging from 4.67’ to 16.67’ between back of curb with the
variance depending the presence of a left turn lane. The baseline project shifts the roadway off
of the existing alignment to the south per previous stakeholder work and agreements and to
allow the bridge to be constructed offline to maintain Sturgeon Lake Road open to traffic as
much as is feasible.
Baseline Concept Sketches

Description of Recommendation: Reduce the 4-lane typical section lane widths from 12’ to
11’ as well as reducing the curb reaction distance from 2’ to 1’. The change would result in any
lane adjacent to curb and gutter a width of 12’ from the lane line to the face of curb and lanes
not adjacent to the curb 11’ in width. The modifications fall within the allowable MnDOT State
Aid Standards, MnDOT Technical Memorandum 13-18-TS-07 as well as guidance in the
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Performance Based Practical Design Guide. This recommendation could be combined with
Recommendation 4.
Advantages:
• Reduces the total width of the 4-lane typical section ranging from 8’ to 10’
• Reduces impervious area created by the project
• Reduces stormwater treatment and storm sewer pipe size needs
• Reduces roadway cost
• Construction time savings for a narrower roadway
• Bridge cost savings
• Reduces maintenance costs over time
Disadvantages:
• Potential increase in catch basin needs for reduced allowable spread
• Narrower lanes are less favorable to large truck traffic
• May require variance
Discussion of Recommendation: The basis of the recommendation to reduce the minimum
lane width from 12’ to 11’ and reduce the curb reaction distance from 2’ to 1’ is to save costs,
provide a corridor more favorable to multimodal users, and to reduce construction time related
to a narrower typical section. Sturgeon Lake Road is classified as a Major Collector roadway.
Four lane divided highways with wide cross sections are not favorable to pedestrians due to
long crossing distances to move from one side of the roadway to the other. Wide lane widths
tend to lead to increased driver speeds which creates additional conflict with pedestrians.
Reduction of the lane widths creates an opportunity to slow vehicle speeds, reduce pedestrian
crossing distances while saving project costs. All of this can be done while still meeting design
standards and guidelines set forth in the following documents: MnDOT State Aid manual,
MnDOT Technical Memorandum 13-18-TS-07, and the MnDOT Performance Based Practical
Design Guide.
The baseline design in the typical four lane section has a lane width configuration (to face of
curb) of 14’ – 14’ – 14’ – 14’ for a total of 56’. The proposed reduction to a minimum 11’ lane
width with 1’ curb reaction would reduce the lane width configuration to 12’ – 12’ – 12’ – 12’ for a
total of 48’. That is a reduction in pavement area of roughly 14% in the standard typical section
area. This percentage can be generally applied through the project corridor with some slight
variance and the resulting reduction in pavement, aggregate base, select granular material and
excavation quantities would be correlated to a similar reduction in project costs for the roadway
element. Savings in the bridge deck area, abutment and pier widths would benefit the project
as well and are not included in this recommendation. The reduction in paved (impervious area)
will result in a reduction in the size of storm water treatment ponds, reducing grading costs and
potentially right of way. With a reduction in stormwater runoff, storm sewer pipes will see a
general reduction in sizing of the trunk lines.
The lane width reduction could potentially lead to the need for additional catch basins due to a
reduced available spread width in the outside lane. This need could be potentially offset by the
reduction in pavement width. Additional costs are considered minor relative to the overall cost
savings related to the pavement construction.
Although the narrower lanes are less advantageous to large truck traffic, the 11’ lane width is
within general design guidelines as previously outlined.
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Based on the reduction in construction costs without an expected reduction in mainline
operations from the baseline condition, this modification to minimum lane widths and the curb
reaction distance is recommended for implementation into further design efforts.
The following outline the recommendations and guidance from each supporting this
recommendation:
MnDOT State Aid Manual – Legislative Rules:
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MnDOT Technical Memorandum 13-18-TS-07:
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MnDOT Performance Based Practical Design Guide:
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Recommendation Sketch

Discussion of Schedule Impacts: Reduction of the typical section width will result in the
overall reduction in excavation, paving and grading operations which will reduce the number of
working days the project will require to complete.
Discussion of Risk Impacts: The recommendation offers the opportunity to reduce the risk of
construction impacts related to traffic control for Treasure Island and events held there. The
recommendations would lead to reduced costs and reduce the risk that the project cannot be
funded.
Assumptions and Calculations: Assumed 8’ reduction in width of roadway from the Xcel
Road intersection to the Casino entrance.
Assumed prism-shaped reduction in bridge approaches measured as “length of approach X 8foot width X 30’ approach height” to determine reduction in common embankment needs.
Assumed quantities for Excavation-Common and Select Granular Embankment (CV) were
equivalant to simplify estimate
TON quantities were calculated using the following SQ YD to TON conversion formula:
(115*SQ YD Pavement area*Pavement depth in inches)/2000
Initial Cost Estimate
27

2106.607

28

2106.607

29

2106.607

30

2211.501

35

2360.501

36

2360.502

EXCAVATION - COMMON
COMMON EMBANKMENT
(CV)
SELECT GRANULAR
EMBANKMENT (CV)
AGGREGATE BASE CLASS 5
TYPE SP 12.5 WEARING
COURSE MIX (4,C)
TYPE SP 12.5 NON WEAR
COURSE MIX (4,C)

CU YD

1247

$

5.00

CU YD

6830

$

10.00

$ 68,300.00

CU YD

1247

$

20.00

$ 24,940.00

TON

646

$

20.00

$ 12,910.67

TON

430

$

70.00

$ 30,124.89

TON

269

$

70.00

$ 18,828.06

TOTAL
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Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

This alternative retains the same number of lanes as the baseline. There
is no general indication the use of lanes narrower than 12’ on urban and
suburban collector streets is associated with increased crash frequencies
per the MnDOT Performance Based Practical Design Guide. Narrower
lanes tend to have a traffic calming effect and encourage slower speeds
beneficial multimodal users of the corridor such as pedestrians and
bicyclists.

Local Operations

Local street operations are not impacted and would match the baseline
condition

Maintainability

No impact

Construction Impacts

Reduction in construction area needs, reduces the project footprint

Environmental Impacts

Reduces the impervious area created by the project and stormwater
discharge
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Recommendation No. 6
Add outside WB through lane at the casino
Description of Baseline Concept: The purpose of the project is to provide a grade separated
crossing at the existing intersection of Sturgeon Lake Road and the Canadian Pacific (CP) rail
line. The baseline project proposes a four lane divided urban roadway section with minimum
12’ lanes widths and an additional 2’ curb reaction to the face of curb for outside lanes. The
project proposes a median width ranging from 4.67’ to 16.67’ between back of curb with the
variance depending the presence of a left turn lane. The baseline project shifts the roadway off
of the existing alignment to the south per previous stakeholder work and agreements and to
allow the bridge to be constructed offline to maintain Sturgeon Lake Road open to traffic as
much as is feasible.
The baseline concept shows a two-lane undivided section on Sturgeon Lake Road at the east
project limits, approximately 100 feet east of Wiobata Street. The road then widens to a fourlane section heading west at Buffalo Slough Trail, about 800 feet west of the project limits. The
baseline concept would reconstruct this section of roadway, matching the configuration of the
existing roadway with the addition of a 10-foot trail on the south side.
Baseline Concept Sketches
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Description of Recommendation: Remove one through lane in the westbound direction from
the east project limits past the entrance side of the casino access road. Add a second
westbound lane at the exit side of the casino access road. The trail on the north side of this
stretch of Sturgeon Lake Road would remain adjacent to the back of curb on the narrower
proposed section or could remain where it is currently proposed, providing a boulevard for snow
storage between the roadway and the trail.
Modify the project limits by changing roadway construction east of Buffalo Slough Trail to mill &
overlay instead of full reconstruction. This should be feasible as the project was just graded in
1995 and is assumed to have a decent base.
Advantages:
• Decreases excavation and grading needs
• Reduces traffic conflicts for drivers turning left into casino entrance road
• Reduces the amount of impervious pavement on the project
• Reduces stormwater management needs
• Provides additional space for boulevard and/or snow storage
• May increase separation between pedestrian and vehicle traffic
• May reduce right of way needs
Disadvantages:
• There may be Tribal objections as they have requested an extension of the 4 lane
section east to the Pow Wow grounds
• Requires some additional construction compared to mill & overlay of roadway east of
casino entrance
• May require pedestrian crossing system during construction if one is not available on
road already
Discussion of Recommendation: The basis of this recommendation to remove one through
lane on this stretch of Sturgeon Lake Road and changing a portion of the reconstructed section
to mill & overlay to save project costs, reduce impervious surface/stormwater management
needs, and address safety concerns associated with the existing configuration.
Safety concerns include possible conflicts between traffic entering/exiting the casino and
accelerating vehicles on Sturgeon Lake Road attempting to pass slower traffic as the second
westbound lane develops; and a pedestrian crossing at Buffalo Slough Trail across the
undivided four-lane section. These types of pedestrian crossings have a higher potential for
multiple threat crashes in both vehicle travel directions.
The Recommendation addresses these safety issues by maintaining one lane of traffic in the
westbound direction through the entrance side of the casino access road. This will decrease
potential conflicts between westbound traffic and vehicles turning left into the casino entrance or
turning right to exit the casino. The Recommended concept will also create a safer crossing for
pedestrians at Buffalo Slough Trail by reducing the crossing distance on Sturgeon Lake Road
and eliminating multiple threat crashes in the westbound direction.
Pedestrian safety should also be enhanced by placing crosswalks with flashing beacons. This is
a low-cost solution. Estimate not available at this time.
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Recommendation Sketches

NO SUBCUT & BACKFILL EAST OF BUFFALO SLOUGH TRAIL
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Discussion of Schedule Impacts: The area of the project containing this recommended
concept is already proposed for reconstruction with the addition of a trail on the south side of the
roadway. Reducing the roadway width and extent of reconstruction will reduce the number of
working days the project will require to complete.
Discussion of Risk Impacts: Future development to the east of this project that adds large
amounts of traffic to Sturgeon Lake Road could impact operations at some point in the future.
However, given the uncertain nature of any prediction related to development, the cost savings
to the project, safety benefits, and minimal effects to current traffic operations associated with
this change, it is still preferable to implement the recommended concept.
Assumptions and Calculations: Assumed removal of 600 feet of 12-foot-wide through lane
and 700 feet of lane taper; assumed 24” of Excavation Common and Select Granular.
Length x Width x Depth calculations were converted to cubic yards or tons as needed for all
quantities.
Assumed costs based on estimate spreadsheet with 2022 escalation; assumed curb, sidewalk,
and trail would still be placed
Initial Cost Estimate
27

2106.607

29

2106.607

30

2211.501

32

2232.501

35

2360.501

36

2360.502

EXCAVATION - COMMON
SELECT GRANULAR
EMBANKMENT (CV)
AGGREGATE BASE CLASS 5
MILL BITUMINOUS SURFACE
(2.0")
TYPE SP 12.5 WEARING
COURSE MIX (4,C)
TYPE SP 12.5 NON WEAR
COURSE MIX (4,C)

CU YD

844

$

5.00

$

4,222.22

CU YD

844

$

20.00

$

16,888.89

TON

437

$

20.00

$

8,740.00

SQ YD

1267

$

(4.00)

$

(5,066.67)

TON

291

$

70.00

$

20,393.33

TON

182

$

70.00

$

12,745.83

TOTAL

$57,923.61

Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No significant impact to performance; potential improvement in safety for
pedestrians at Buffalo Slough Trail due to the decreased crossing
distance

Maintainability

Less pavement to maintain

Construction Impacts

Minimal impact

Environmental Impacts

Fewer environmental impacts due to a decrease in impervious surface
along the respective portion of Sturgeon Lake Road
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Recommendation No. 7
Barrier existing at-grade crossing
Description of Baseline Concept: The railroad is responsible for closing off the existing atgrade crossing along Owen Road.
Baseline Concept Sketches

Description of Recommendation: Install ground-mounted Type 3 barricades at the top of the
ditch slope to both sides of the old at-grade rail road crossing.
Advantages:
• Deters pedestrian traffic at old rail road crossing
• Reduces liability to the owner of the roadway
Disadvantages:
• Small cost to add to plan and construction
Discussion of Recommendation: Installing a physical barrier on both sides of the existing atgrade crossing will discourage pedestrian traffic from going around railway closing. This small
additional cost is a simple measure to take to improve safety in the area.
VE Recommendation Sketches
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Discussion of Schedule Impacts: Minimal schedule impacts.
Discussion of Risk Impacts: May affect mowing around the area a little bit
Assumptions and Calculations: It is assumed that 6 Type 3 barricades will be needed to
close off both sides of the existing at-grade crossing. At $150/each, this totals to around $900.
Because this is such a minor expense, this recommendation was not quantified.
Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

Improvement in safety for pedestrians

Maintainability

No impact

Construction Impacts

Minimal to no impact

Environmental Impacts

No impact
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Recommendation No. 8
Eliminate the left turn lane at Owen Road
Description of Baseline Concept: The purpose of the project is to provide a grade-separated
crossing at the existing intersection of Sturgeon Lake Road and the Canadian Pacific (CP) rail
line. The baseline project proposes a four lane divided urban roadway section with minimum
12’ lanes widths and an additional 2’ curb reaction to the face of curb for outside lanes. The
project proposes a median width ranging from 4.67’ to 16.67’ between back of curb with the
variance depending the presence of a left turn lane. The baseline project shifts the roadway off
of the existing alignment to the south per previous stakeholder work and agreements and to
allow the bridge to be constructed offline to maintain Sturgeon Lake Road open to traffic as
much as is feasible. The baseline concept includes a dedicated left turn lane from Sturgeon
Lake Road onto Owen Road.
Baseline Concept Sketches

Description of Recommendation: Remove the left turn lane from Sturgeon Road onto Owen
Road thereby reducing the width of the roadway pavement.
Advantages:
• Reduces pavement construction needs, reducing construction cost
• Reduces impervious area created by the project resulting in reduced storm water
treatment and storm sewer pipe size needs
• May reduce right of way needs and impacts to the property to the southwest of the
Sturgeon Lake Road/Xcel Road intersection
• Construction time savings for a narrower roadway
• Reduces maintenance costs over time
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Disadvantages:
• Traffic turning left to Owen Road from Sturgeon Lake Road will not have a dedicated left
turn bay and will turn from the thru lane
Discussion of Recommendation: The basis of the recommendation to remove the proposed
dedicated left turn lane to Owen Road is to save project costs, reduce right of way impacts, and
reduce stormwater needs related to the reduction in impervious area. As proposed, Owen Road
is a dead end street servicing two residential properties and one agricultural parcel. In the
existing condition, each of the three parcels have a driveway access directly onto Sturgeon
Lake Road while making a left turn into their property from a thru traffic lane. With the low
volume of vehicles typically making a left turn into residential and agricultural property and
suitable site vision, a dedicated left turn lane is unnecessary. The dedicated left turn lane was
provided due to the excess pavement width available related to the proposed median to the east
of the intersection. This recommendation is proposed in combination with Recommendation 4
and Recommendation 5.
Based on the reduction in construction costs related to the reduction in pavement width, this
modification to remove the left turn lane to Owen Road is recommended for implementation into
further design efforts.
VE Recommendation Sketch

Discussion of Schedule Impacts: Removal of the left turn lane will result in the overall
reduction in excavation, paving and grading operations which will reduce the number of working
days the project will require to complete.
Discussion of Risk Impacts: The recommendation offers the opportunity to reduce the risk of
construction impacts and right of way needs for the project. The recommendations would lead
to reduced costs and reduce the risk that the project cannot be funded.
Assumptions and Calculations: Assumed removal of 150 feet of 12-foot-wide turn lane and
180 feet of 1:15 taper.
Assumed 24” of Excavation Common and Select Granular.
Length x Width x Depth calculations were converted to cubic yards or tons as needed for all
quantities.
Assumed costs based on estimate spreadsheet with 2022 escalation
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Initial Cost Estimate
27

2106.607

29

2106.607

30

2211.501

35

2360.501

36

2360.502

EXCAVATION - COMMON
SELECT GRANULAR
EMBANKMENT (CV)
AGGREGATE BASE CLASS 5
TYPE SP 12.5 WEARING
COURSE MIX (4,C)
TYPE SP 12.5 NON WEAR
COURSE MIX (4,C)

CU YD

213

$

5.00

$

1,066.67

CU YD

213

$

20.00

$

4,266.67

TON

110

$

20.00

$

2,208.00

TON

74

$

70.00

$

5,152.00

TON

46

$

70.00

$

3,220.00

$

15,913.33

TOTAL

Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

The recommendation will require left turning movements onto Owen
Road to occur from the through lane, as it does in the existing condition

Local Operations

Local street operations are not impacted and would match the baseline
condition

Maintainability

No impact

Construction Impacts

Reduction in construction area needs; reduces the project footprint

Environmental Impacts

Reduces the impervious area created by the project and stormwater
discharge
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Recommendation No. 9
Straighten out Holmquist Connection Road
Description of Baseline Concept: The current proposed layout has the Island/Holmquist
Connection Road going underneath the proposed bridge and ending at the looped road
connecting the existing Holmquist Road to the existing Otherday Road.
Baseline Concept Sketch

Description of Recommendation: Straighten and continue the Island/Holmquist Connection
Road in the same direction (Northwest/Southeast), essentially paralleling the existing rail line.
This would then have the Otherday Road begin turning southwest further north and then
connecting to Island/Holmquist Connection Road further north of the proposed bridge/grade
separation.
Advantages:
• This would move the closest point of the road from approximately 75’ from the retaining
walls to about 250’ from the proposed retaining walls
• Reduces or eliminates the needs for retaining walls on the northeast quadrant of the
bridge
• T-Intersection with no horizontal curves in vicinity
• Road configuration favors existing traffic patterns
Disadvantages:
• Additional Right-Of-Way needs (Parcel where future rail station is proposed)
• May interfere with future rail station development (though this can be adjusted)
• Existing Proposal would take advantage of existing roadbed during reconstruction
• Sidewalk on Island/Holmquist Connector Road will need to be extended
• Increases project footprint with additional earthwork ,erosion control,
seeding/sodding/turf management, and pavement needs
• Not a rail station project, just needs to be able to accommodate or not exclude future
concept
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Discussion of Recommendation: By moving the intersection and connection between
Island/Holmquist Connector Road, Holmquist Road, and Otherday Road further to the north and
away from the proposed bridge. This will allow for significant space to accomplish the needed
grading to heighten the road as it approaches the needed bridge height. By doing this, this could
completely eliminate the need for retaining walls on the northeast quadrant of the project.
Project designers should check if this intersection can be constructed within or close to existing
right of way thus minimizing costs and allowing for future facilitated bridge maintenance access.
The added roadway and sidewalk may increase costs, but this should be a minor amount.
Roadway changes may have no negative impacts. Right-of-Way costs may be the largest
unknown at the time of this writing.
Recommendation Sketches
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Proposed Grading Line without currently proposed retaining walls.
Discussion of Schedule Impacts: Potential to have no impacts on the schedule. The ability
to remove the construction of retaining walls should simplify construction.
Discussion of Risk Impacts: Right of way may be of concern. The northern parcel may now
have greater impacts and acquisition needs from prior layouts.
Retaining Wall Assumptions and Calculations: Northeast Wall runs from 141+10 to
approximately 146+50.
Retaining Wall foundation costs may not be included in this estimate. This is unknown if this is
included (incidental) to the wall area costs.
Used the cross sections from the plan set to establish the top and bottom of retaining walls.
Area was calculated as (Height 1 + Height 2) / 2. Then multiplied by distance between.
Cost was from the baseline cost estimate at $375 per square yard.

North East Retaining Wall Calculations (From Plan Set)
Station

Length

Wall Top

Wall Bottom

Height

Area (SQ FT)

Area (SY)

14110
90
14200

714.5

688.8

712.1

689.3

709.6

690.0

707.0

689.9

704.5
50
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689.3

1060.0

117.8

917.5

101.9

807.5

89.7

700.0

77.8

17.1

50
14400

134.7

19.6

50
14350

1212.5
22.8

50
14300

257.0

25.7

50
14250

2313.0

15.2
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North East Retaining Wall Calculations (From Plan Set)
Station

Length

Wall Top

Wall Bottom

702.0

689.2

14450

Height

Area (SQ FT)

12.8

50
14500

699.5

688.8

697.0

687.7

694.5

687.6

693.0

688.0

500.0

55.6

405.0

45.0

208.3

23.1

37.5

4.2

6.9

35
14635

65.3

9.3

50
14600

587.5
10.7

50
14550

Area (SY)

5.0

15
14650

972

Total SY =

$375

Cost per SY
Savings

$365,000.00

Earthwork Assumptions and Calculations:
Northeast Wall runs from 141+10 to approximately 146+50.
Used the cross sections from the plan set to establish the top and bottom of retaining walls.
Assumed 1:4 grading slope.
Area was calculated as (Height 1* Height 1*4) / 2. Then multiplied by distance between.
Cost was from the cost estimate at $5 per cubic yard.
Earthwork Needs
Station

Length

Wall Top

Wall Bottom

Height

Length of Grading

Area (SF)

Volume (CF)

14110
90
14200

118888.2
714.5

688.8

25.7

102.8

1320.98

50
14250

59016.5
712.1

689.3

22.8

91.2

1039.68

50
14300

45200
709.6

690.0

19.6

78.4

768.32

50
14350

33828.5
707.0

689.9

17.1

68.4

584.82

50
14400

26172.5
704.5

50
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15.2

60.8

462.08
19744
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Earthwork Needs
Station

Length

Wall Top

Wall Bottom

Height

Length of Grading

702.0

689.2

12.8

51.2

14450

Area (SF)

Volume (CF)

327.68

50
14500

13916.5
699.5

688.8

10.7

42.8

228.98

50
14550

10049
697.0

687.7

9.3

37.2

172.98

50
14600

6705
694.5

687.6

6.9

27.6

95.22

35
14635

2541.35
693.0

688.0

5.0

20

50

15

375

14650

0

0
Total CF

336436.55

Total CY

12460

Cost per CY

$5

Added Cost

($62,303.06)

Including additional grading, this item could save up to $300,000 off of the project total.
Description

Quantity

Removal of Retaining Walls
Added Grading Impacts

972
13,000

Bid Unit

Cost/Unit

Square Yards

Total

$375

$365,000

$5

($65,000)

Total
Savings

$300,000

Cubic Yards

Items Not
included:

Additional Roadway
Added Sidewalk
Added Right of Way

Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

Less wall and foundations to maintain

Maintainability

Reduces maintenance

Construction Impacts

No impact

Environmental Impacts

No impact; ROW is potential issue
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Recommendation No. 10
Make bridge perpendicular, reduce design speed
Description of Baseline Concept: The baseline design has a 45 mph design speed from the
west project limits to approximately Island Lake Boulevard at which point the design speed
reduces to 30 mph. The baseline design has an approved 40 mph design exception from just
east of the Xcel Road intersection to Island Lake Boulevard. This area would be posted with
advisory 40 mph signs. The current design has a slight skew between the bridge alignment and
the railroad that increases the bridge length.
Baseline Concept Sketch

Description of Recommendation: Adjust the bridge in the proposed alignment to eliminate
the skew over the railroad. This will have impacts on bridge length, beam size, vertical
abutments and construction joints. Reduce the design speed of Sturgeon Lake Road to 35 mph
between the intersections of Xcel Road and Island Lake Boulevard. The baseline design has an
approved design exception of 40 mph through these project limits. This reduction is
recommended via a traffic study or revision to the current design exception.
Advantages:
• All girders for the bridge would be the same size, reducing cost.
• Potential survey errors due to skew would be eliminated.
• May eliminate the need for approach panels, reducing cost.
• Opportunity for traffic calming and pedestrian improvement.
• May improve sight distance
• May lower profile
• Speed reduction approaching the bridge, gas station and casino for improved
intersection safety
• Speed reduction will create safer crossing conditions for pedestrians
• The bridge and bridge elements can be constructed perpendicular to the CP rail right of
way, removing the current skew saving construction time and construction cost
• Reduces maintenance costs over time on the bridge
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•
•
•
•

Introducing tighter curvature to the roadway can act as a traffic calming feature that will
slow traffic down
Shifts Sturgeon Lake Road further from the police station, allowing a reduction in
retaining walls and reduces grading requirements and limits right of way needs
Should not trigger a re-evaluation of NEPA document since impacts are same, this is a
design refinement not a new alternate
Improves sight distance at the gas station/police station

Disadvantages:
• Requires redesign
• A traffic study to reduce the speed limit would be required
• The baseline approved design exception would need to be revised
• Need to educate drivers to reduced speed
• May need to shift Otherday Road connection further to the northwest
Discussion of Recommendation: The purpose of the project is to provide a grade separated
crossing at the existing intersection of Sturgeon Lake Road and the Canadian Pacific (CP) rail
line. The baseline project proposes a four lane divided urban roadway section with minimum
12’ lanes widths and an additional 2’ curb reaction to the face of curb for outside lanes. The
project proposes a median width ranging from 4.67’ to 16.67’ between back of curb with the
variance depending the presence of a left turn lane. The baseline project shifts the roadway off
of the existing alignment to the south per previous stakeholder work and agreements and to
allow the bridge to be constructed offline to maintain Sturgeon Lake Road open to traffic as
much as is feasible.
The CRAVE team recommends reducing the design speed of Sturgeon Lake Road to 35 mph
between the intersections of Xcel Road and Island Lake Boulevard. The current design speed
in this area is 45 mph. The baseline design has an approved design exception of 40 mph
through these project limits. This reduction is recommended via a traffic design speed study or
revision to the current design exception.
The project already has a design speed of 30 mph from Island Boulevard to the East, so the 35
mph design speed may fit better with that to ease the speed transition approaching the casino
driveways.
A major benefit of this recommendation is to the bridge design and bridge construction
associated with the potential cost savings and increased constructability/maintainability. A
modification of the design speed, allows the designer to rotate the bridge to eliminate the skew
to the CP Rail line and right of way, allowing for a reduction in bridge length and simplifying the
construction means and methods. The recommendation would reduce the alignment curve
west of the bridge to 600’ and the alignment curve east of the bridge to 500’, which is the
minimum for a 35 mph roadway per the MnDOT State Aid Manual to not require superelevation
of the roadway. The bridge will still be constructed on tangent in between the curves, with no
superelevation.
An additional benefit to the reduced design speed and roadway realignment is the roadway
shifts further away from the recently constructed police station. The benefits would be a
potential reduction in right of way needs if the retaining wall were to remain or the removal or
reduction in height of the retaining wall adjacent to the building. The realignment and shift in
bridge location pushes the roadway alignment further to the NW east of the bridge, which is
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further into right of way currently owned by the City. Due to the proximity to Otherday Road, the
adjacent retaining wall in this area would likely remain in the design. As part of the alignment
shift related to the design speed change, Sturgeon Lake Road in the area of the Xcel Road
intersection was shifted approximately 15’ to the north, which creates an opportunity to reduce
right of way needs on the south side of Sturgeon Lake Road as the curvature ties back into the
existing alignment at the west project limits.
MnDOT State Aid Manual – Superelevation Table for Low Speed Urban Roadways:
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Based on the reduction in construction costs to the bridge and potential right of way savings,
without an expected reduction in mainline operations from the baseline condition, this
modification to the design speed to eliminate the bridge skew and shift the roadway further from
the police station is recommended for implementation into further design efforts.
Recommendation Sketch

Discussion of Schedule Impacts: Reduction of the design speed will allow the bridge to be
constructed perpendicular to the CP rail line and CP rail line right of way. This will save
construction time and reduce the complexity building a skewed bridge and abutments can
create. Constructing the bridge perpendicular to the rail right of way will reduce the bridge
length and thus reduce construction time. The redesign effort would impact schedule on the
front end and may require minimal reevaluation of the EAW.
Discussion of Risk Impacts: The recommendation offers the opportunity to reduce the risk
complexities with construction a skewed bridge and bridge abutments. Redesign would require
approval of stakeholders.
Assumptions and Calculations: Assumes the retaining wall between Sturgeon Lake Road
and the police station (Retaining Wall RWD) is reduced and increased grading is used. It is
anticipated that approximately 75% of this retaining wall can be removed and replaced with
grading.
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Initial Cost Estimate
Bridge structure cost savings:
Cost savings due to elimination of 9” of grading material and reduction in retaining wall
East abutment and approach
$170,000
West approach
$80,000
Add one beam line
$ 65,500
Total Cost Savings
$185,000
Speed limit cost savings:
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Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

Improves safety at intersections and for pedestrians

Maintainability

Reduced maintenance for a shorter bridge

Construction Impacts

No impact

Environmental Impacts

Potential right of way needs in the Otherday Road area. Roadway shifts
further away from the recently constructed police station. The benefits
would be a potential reduction in right of way needs if the retaining wall
were to remain or the removal or reduction in height of the retaining wall
adjacent to the building.
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Recommendation No. 11
Use spread footings in lieu of standard pile supported design
Description of Baseline Concept: The baseline bridge utilizes a pier foundation that is
supported on driven piles.
Baseline Concept Sketch

Description of Recommendation: Utilize a spread footing in lieu of traditional pile footing
under the pier.
Advantages:
• Potential cost savings over a standard pile footing of $280,000
• Reduces construction time of 21 days for the elimination of pile driving that would have
to occur prior to other bridge construction activities
• Reduces duration of noise impact to surrounding community
Disadvantages:
• Not typically used on trunk highway projects in Minnesota, contractors are more familiar
with standard pile foundations
• The abutments would still utilize piles and still require pile driving mobilization
• Potentially increased risk of future settlement due to vibration from railroad
Discussion of Recommendation: The purpose of the project is to eliminate the grade
crossing over the Canadian Pacific Railroad on Sturgeon Lake Road. The current alignment and
design is at the 90% completion stage. The geotechnical report provides recommendations for
spread footings and indicates that the existing soil is suitable for spread footings. The location
of the pier is not generally considered susceptible to the risks that would typically require a pile
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supported footing (moving water, soft soils, erodible material, soil liquefaction etc.). Note the
baseline pile cap depth appears to be excessively deep per the Geotechnical Report.
Recommendation Sketch

Discussion of Schedule Impacts: Eliminating the driven piles simplifies the construction of
the pier and eliminates approximately 21 days of pile driving. Pile driving crew is capable of
driving 350 linear feet per shift (7410 /350 = 21 shifts). Due to noise restrictions pile driving will
likely be limited to one shift per day.
Discussion of Risk Impacts: Eliminating the driven piles reduces the project risk as pile diving
is an inherently risky construction activity because soil conditions cannot be fully known.
The potential for future settlement due to railroad vibrations is greater but can be mitigated by
reducing the bearing pressure under the spread footing.
Footing thickness and size may need to be increased for spread footing application.
Assumptions and Calculations:
• Baseline unit price and quantities for piles.
• Increase in pile cap footing for spread footing is estimated to be an additional 85 cubic
yards with 5% reinforcing.
• Assumed a reduction of pier column height of 6 ft. to obtain 4.5 ft. of burial.
• Assumes the baseline pile cap is of adequate size and strength to resist bearing
pressures.

Sturgeon Lake Road Overpass
CRAVE Study Report

Development - 76

Initial Cost Estimate
Item
No.

Mn/DOT
No.

Unit

Contract
Quantity

Unit Price

3

2401.501

STRUCTURAL
CONCRETE (3Y43)

CU YD

85

$ 1,000.00

$

85,000.00

8

2401.541

REINFORCEMENT
BARS

POUND

17200

$

2.00

$

34,400.00

25

2452.507

C-I-P CONCRETE
PILING DELIVERED 12"

LIN FT

-7410

$

48.00

$ (355,680.00)

2452.508

C-I-P CONCRETE
PILING DRIVEN 12"

LIN FT

-7410

$

3.75

$ (27,787.50)

28

2452.519

C-I-P CONCRETE TEST
PILE 75 FT. LONG 12"

EACH

-2

$ 5,000.00

$ (10,000.00)

29

2452.528

PILE ANALYSIS

EACH

-2

$ 2,500.00

$

26

Item Description

Spread footing Recommendation:

Item
No.

Mn/DOT
No.

25

2452.507

26

2452.508

28
29

2452.519
2452.528

Item Description
C-I-P CONCRETE PILING
DELIVERED 12"
C-I-P CONCRETE PILING DRIVEN
12"
C-I-P CONCRETE TEST PILE 75 FT.
LONG 12"
PILE ANALYSIS

Unit

Amount

(5,000.00)

$ (279,000.00)

Unit Price

Amount

LIN FT

$ 48.00

$ 355,680.00

LIN FT

$ 3.75

$ 27,787.50

EACH
EACH

$ 5,000.00
$ 2,500.00

$ 10,000.00
$ 5,000.00

$ 398,467.50

Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

No impact

Construction Impacts

Reduces duration of noise impact to surrounding community

Environmental Impacts

No impact
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Recommendation No. 12
9” overlay in lieu of 7” deck with 2” overlay
Description of Baseline Concept: The current design involves a typical 7-inch pour with a 2inch concrete overlay for bridge construction.
Baseline Concept Sketch

Description of Recommendation: The proposal would be to use an alternative deck
construction method over typical methods. This would involve pouring the bridge deck in one 9inch concrete pour, as opposed to a more typical 7-inch pour with a 2-inch concrete overlay.
Advantages:
• Window to pour deck is limited for overlay
• Overlay cracking is eliminated
• Gain 3 weeks of construction time by eliminating overlay construction and curing
Disadvantages:
• Ride-ability of full depth may be sub-standard
• Requires deck grinding to provide a smooth surface for increased ride-ability
• Contractors may not be familiar with techniques required for full depth pour
Discussion of Recommendation: Complete a full depth deck pour. The use of full depth deck
pour with grinding is a standard construction practice that provides suitable results for the
project design speed and reduces the construction duration.
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Recommendation Sketch

Discussion of Schedule Impacts: The recommendation may reduce construction duration by
3 weeks due to lack of need for cure time on 7” base.
Discussion of Risk Impacts: Ride-ability, potential for problems in bridge deck due to
grinding.
Assumptions and Calculations: It assumed that the increase cost for grinding is offset by the
removal of the overlay.
17

2404.501

CONCRETE WEARING
COURSE (3U17A)

Deck Planing
Additional Concrete in
concrete deck 2 inches
over 1 SF at $200 per
yard

SQ FT

15810

$9.00

$

-142,290.00

SQ FT

15810

$1.25

$

20,000.00

SQ FT

21300

$1.30

$

27,700.00

Total cost savings

$ 94,590

Costs could be established by subtracting the overlay concrete cost from a full depth pour,
adding the additional 2 inches of normal deck concrete and adding the cost of grinding.
Performance Assessment
Performance Attribute

Rationale for Change in Performance

Mainline Operations

No impact

Local Operations

No impact

Maintainability

Slight improvement as overlay cracking is eliminated

Construction Impacts

No impact

Environmental Impacts

No impact

Sturgeon Lake Road Overpass
CRAVE Study Report

Development - 79

Analysis of Results
Risk Analysis with Risk Response Strategies
Based on the outcome of the mitigation strategies established for the identified risks, an
additional risk analysis was performed to capture the reduction in exposure to cost and
schedule risks should they occur. Further analyses may be performed should the project team
require additional cost and schedule results based on the accepted recommendation and
evaluated costs.

Post-Response Results

Figure 7: Total Cost Risk Analysis Results (75% CRAVE Recommendation Implementation)

The red S-curve in Figure 7 shows the modeled results prior to risk mitigation and VE
recommendation implementation. The green S-curve represents the cumulative probability
distribution after adding in the value engineering opportunities and responding to the identified
risk. This “S-curve” represents all possible values the costs could take, expressed in YOE dollars.
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Prior to value engineering and risk response, the total costs for the project had a 70 percent
chance of being less than or equal $23.2 million. With the CRAVE recommendations and risk
response strategies included, the project now has a 70 percent chance of being less than $20.7
million, assuming 75% of the CRAVE recommendations are implemented.

Tracking, Monitoring, and Control
The expected value (likelihood multiplied by expected risk outcome) tornado diagram below
depict the actual expected values of the identified risks and help summarize the evolution the
project has gone through by engaging in the CRAVE process. Within the diagram, the risks are
shown prior to responding to the risks and implementing the CRAVE recommendations (red
bars) and after responding to the risks and implementing CRAVE recommendations at their
expected likelihood (green bars). Not all risks identified require immediate management.
Often, a project team needs to prioritize the risks for which it plans to develop strategies in the
future in an effort to make the best use of the time available. An example would be to begin with
the risks with the highest cost and schedule impacts.
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Figure 8: Total Cost Risks

By engaging in this cost risk analysis process to evaluate the project, the overall expectations of
cost and schedule were quantified in relation to identified risks, the associated impacts of those
risk elements, the use of a Risk Management Plan to respond to those risk elements, and
impacts to the project bottom line of creating value for the project.
Through this process, value can simultaneously be created for the project through the CRAVE
portion of the workshop, while risks can be proactively monitored and controlled to reduce
potential impacts to the project cost and schedule.
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The risk register or risk analysis sheets provided in the Appendix can serve as a risk tracking
tool and contains areas for risk response and planning. The project team should assign a “risk
owner” to track and record the effectiveness of the strategies and any changes to the project
risk profile, as follows:
•
•
•
•
•

Document the response action by describing the action, the work activities it will affect,
and the cost of the response action
Identify the person(s) responsible for successful implementation of the response action
Document whether response actions have a positive or negative effect on achieving
project objectives in the Risk Management Plan
Consider the time impacts of the response action and how the risk response may affect
the overall project and/or other risks
Monitor progress of implementation of risk response strategies and CRAVE
recommendations
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Appendix
•

CRAVE Study Outbrief Presentation

•

Individual Risks

•

Workshop Attendees

•

CRAVE Study Agenda

•

Engineer’s Opinion of Probable Cost

•

Value Engineering Process

•

CRAVE Study Recommendation Approval Form
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CRAVE Study Outbrief Presentation
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Individual Risks
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Workshop Attendees

CRAVE Study Attendees
Sturgeon Lake Road Overpass
MnDOT
27

JULY 2020
28
29
30

31









NAME

ORGANIZATION

POSITION/DISCIPLINE



Rachel Bernhard

HDR



Levi Brown

MnDOT – Central Office

Tribal Liaison

MnDOT

State Aid PM

360-259-0787

515-520-1597

Assistant CRAVE Facilitator
rachel.bernhard@hdrinc.com











Fausto Cabral Neto











Joe Campbell



Douglas Carter

MnDOT – Central Office

GDSU (Geometrics)



Todd Clarkowski

MnDOT – Central Office

Operations



Dan Coyle

Kimley-Horn

2016 Sturgeon Lake Road
Design PM

MnDOT

Program
Management/Agreements

fausto.cabral@state.mn.us
651-472-***
FHWA

VE Liaison
joe.w.campbell@mndot.gov











Joe Denny











Jim Fenske
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MnDOT

joseph.denny@state.mn.us

District State Aid Assistant
jimw.fenske@state.mn.us
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CRAVE Study Attendees
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NAME

ORGANIZATION

POSITION/DISCIPLINE



Karl Fisher

HDR



Josh Fleck

MnDOT – Central Office

GDSU (Geometrics)



Mark Gieseke

MnDOT

Assistant Commissioner for
Engineering Services



Abbi Ginsberg

FHWA

Transportation Engineer/
ROW Specialist



Dale Grove

Stantec



Kevin Hoglund

Stantec



Eric Janssen

MnDOT – Central Office

Operations Division



Grant Johnson

Prairie Island Indian
Community

Tribal Administrator



Jeff Johnson

HDR

Senior Railroad Bridge
Engineer



Marni Karnowski

OFFICE
CELL
E-MAIL

Estimator
karl.fisher@hdrinc.com

MnDOT – Central Office

jeff.k.johnson@hdrinc.com

Office of Environmental
Stewardship
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CRAVE Study Attendees
Sturgeon Lake Road Overpass
MnDOT
27

JULY 2020
28
29
30

31










NAME

ORGANIZATION

POSITION/DISCIPLINE

Mike Kempinger

MnDOT – District 6

Project Development

Steven Kirsch

MnDOT

Bridge and Traffic Manager
steven.kirsch@state.mn.us



Kevin Kosobud

MnDOT

Office of Construction and
Innovative Contracting

MnDOT – District 6

Senior Engineering
Specialist (Construction
Specialist)











Rollin Larson











Craig Lenz









Derek Leuer









Blane Long



Jamal Love

MnDOT

GDSU (Geometrics)



Minnie Milkert

MNDOT

State Value Engineer



Cristina Mlejnek
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CRAVE Study Agenda
Day 1
08:30 AM

08:45 AM
Information
Phase
09:15 AM
Information
Phase

Monday, July 27, 2020
Objective for the day: Learn about CRAVE and the project
Workshop Kick-off Meeting
• Study kickoff
• Test Virtual connections
• Team introductions
• Workshop objectives
VE Process Overview
• An instructional presentation on the principles of value
engineering and their application to the project
Project Overview
• Purpose and Need of
the project
• Goals and objectives
of the project
• Constraints
• Key Decisions

• Areas for discussion:
o Roadway Design
o Traffic Analysis
o Structures
o Drainage/Hydraulics
o Utilities
o Environmental
Conditions
o Staging/Phasing

All audiences:
Project owner,
management,
stakeholders,
designers, etc.
VE Facilitator

Project Team/
Designer

9:45 AM

Define and Prioritize Performance Attributes

All Audiences

10:30 AM

Risk Assessment

All Audiences

Noon

Lunch

All Audiences

01:00 PM

Complete Risk Assessment

All Audiences

04:30 PM

Adjourn for the day
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Day 2
08:30 AM
Function
Analysis
Phase

Tuesday, July 28, 2020
Objective for the day: Function Analysis and Brainstorming Ideas
Function Analysis, Function-Cost Analysis
• Review project cost model
• Random Function Identification

09:00 AM
Creative
Phase

Brainstorming Ideas
• Brainstorm alternative ways to perform key functions
Begin Evaluation Phase
• Score/Rate ideas based on predetermined criteria

Noon

Lunch

01:00 PM
Evaluation
Phase

Begin Evaluation Phase
• Score/Rate ideas based on predetermined criteria

04:30 PM

Adjourn

Day 3
08:30 AM
Evaluation
Phase
9:20 AM
Development
Phase

VE team

VE team

VE team

Wednesday, July 29, 2020
Objective for the day: Evaluate Ideas and Begin Developing
Continue Evaluation of Ideas
• Select ideas to develop further into recommendations

Develop Ideas into Recommendations
• Individual/team assignments
• Development of recommendations:
o Test design feasibility
o Design analysis
o Technical narratives
o Further discussion on advantages and
disadvantages
o Cost analysis (life cycle cost comparison)

VE team

VE team

Noon

Lunch

01:00 PM

Mid-point review

Facilitator,
Project Manager
Management

01:00 PM

Continue Development of Recommendations
• Wrap up Recommendations write-ups
Prepare Close-out Presentation

VE team

Development
Phase
04:30 PM

Adjourn
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Day 4
08:30 AM
Development
Phase

Thursday, July 30, 2020
Objective for the day: Continue Development of Recommendations and Draft the
Close-out Presentation
Continue Development of Recommendations
• Wrap up Recommendations write-ups
VE team
Prepare Close-out Presentation

Noon

Lunch

01:00 PM
Development
Phase

Finalize Recommendations
• Peer review of recommendations

VE team

03:30 PM
Development
Phase

Evaluate Performance Attributes of CRAVE Strategy

VE team

04:30 PM

Adjourn

Day 5

Friday, July 31, 2020
Objective for the day: Deliver Close-out Presentation

08:30 AM
Presentation
Phase

Finalize Close-out Presentation
Team Rehearsal

VE team

10:00 AM
Presentation
Phase

Presentation of CRAVE Findings
• Team presents recommendations to management
• Questions and answers

All Audiences:
Project owner,
management,
stakeholders,
designers, etc.

Noon

Adjourn
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Engineer’s Opinion of Probable Cost
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Value Engineering Process
Value Engineering (VE) is a systematic process using a multidisciplinary team to improve the
value of a project through the analysis of its functions. The VE process incorporates, to the
extent possible, the values of design, construction, maintenance, contractor, approval agencies,
stakeholders, and the public.
The primary objective of a VE study is value improvement. The value improvements might relate
to scope definition, functional design, constructability, coordination (both internal and external),
or the schedule for project development. Other possible value improvements are reduced
environmental impacts, reduced public inconvenience, or reduced project cost.
Pre-CRAVE Study
Prior to the start of a VE study, the Project Manager and VE team Leader, and MTO
representatives typically carry out the following activities:
•
•
•
•
•
•
•
•
•
•
•
•

Initiate study
Prepare CRAVE study request
Define scope, objective and goals of the study
Define study timing
Organize study
Conduct pre-study meeting
Select team members
Identify performance attributes (if applicable)
Prepare data
Collect and distribute data
Prepare cost models
Prep for study

All of the information gathered prior to the VE study is given to the team members for their use.
Value Methodology Job Plan
The Value Methodology Job Plan is employed in analyzing the project. This process is
recommended by SAVE International® and is composed of the following phases:
Information - The objective of this phase is to obtain a thorough understanding of the project’s
design criteria and objectives by reviewing the project’s documents and drawings, cost
estimates, and schedules.
Function Analysis - The purpose of this phase is to identify and define the primary and
secondary functions of the project. A Function Analysis System Technique (FAST) is used to
quickly define the functions of the project.
Creative - During this phase the team employs creative techniques such as team brainstorming
to develop a number of recommendation concepts that satisfy the projects’ primary functions.
Evaluation - The purpose of this phase is to evaluate the recommendation concepts developed
by the VE team during the brainstorming sessions. The team uses a number of tools to
determine the qualitative and quantitative merits of each concept.
Sturgeon Lake Road Overpass
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Development - The concepts that rank highest in the evaluation are further developed into VE
Recommendations. Narratives, drawings, calculations, and cost estimates are prepared for
each recommendation.
Presentation - The VE team presents their findings in the form of a written report. In addition,
an oral presentation is made to the owner and the design team, to discuss the VE
Recommendations.
Implementation/Resolution – The final phase is to evaluate, resolve, document and implement
all approved recommendations.

Value Methodology Job Plan

Reporting
Following the VE study, the VE team Leader assembles all study documentation into the
draft/final reports:


Publish Results – Prepare a draft and a final VE study report; distribute printed and
electronic copies as needed

The VE study is complete when the report is issued as a record of the VE team’s analysis and
development work, as well as the Project Team’s implementation dispositions for the
recommendations.

Sturgeon Lake Road Overpass
CRAVE Study Report

Appendix - 127

Value Engineering Recommendation Approval Form
SP 156-104-006 Sturgeon Lake Road Overpass
July 27-31, 2020

Project:
VE Study Date:

1
2
3
4
5
6
7
8
9
10
11
12

Shorten MSE walls
Reduce Class 5 aggregate to 6" on trails/walk
Utilize traffic level 3 mix for local roads
Eliminate median, replace with striping
Reduce lane width to 11'
Add outside WB through lane at casino
Barrier existing at-grade crossing
Eliminate left turn lane at Owen Road
Straighten out Holmquist Road
Make bridge perpendicular, reduce speed
Utilize spread footings in lieu of piles
9" overlay in lieu of 7" deck with 2" overlay
Total for 10 recommendations
Total for XX accepted recommendations
Total Number of Design Suggestions
Total Project Cost Estimate (TPCE)

1
1

Added Cost

0

1

0

$3.81

Reason
(Or use the pages at the end of this memo)

It will take some time to review these recommendations with the
Tribe and determine which recommendations will move forward.
The City of Red Wing has put this project on hold until additional
funding comes forward. We cannot say exactly when we will be
meeting to review the report. The decisions will be updated at the
appropriate time.

$0.02
$0.30
$0.64
$0.28
$0.09

1
1

2

Estimated
Savings
($M)
$0.31
$0.02
$0.07
$1.86
$0.16
$0.06

1

2

Agency response
Accept
Reject
Accept for
further review

Right of Way

Construction

Environment

Safety

Recommendation

Traffic Operation

FHWA Functional
Benefit

$0.00

Let Date: February 2022 Assumed
Team Members - MnDOT - 10
Team Members - Consultant - 5
Team Members - FHWA/Others - 2

19
$22.40

Please inform MnDOT, the VE service provider, with the results of the study recommendations that are not accepted, so that we can properly document the effectiveness of our work.
MnDOT Value Engineering unit is required to report our work results annually to FHWA. In case a recommendation is rejected or modified, please include a brief explanation of the
reason. Please complete the form and return it to Minnie Milkert, MnDOT State Value Engineer, MS 696.

Signature Project Manager

Date

FHWA Functional Benefit Criteria
Each year, State DOT’s are required to report on VE recommendations to FHWA. In addition to cost implications, FHWA requires the DOT’s to evaluate each approved
recommendation in terms of the project feature or features that recommendation benefits. If a specific recommendation can be shown to provide benefit to more than one feature
described below, count the recommendation in each category that is applicable.
Safety: Recommendations that mitigate or reduce hazards on the facility
Operations: Recommendations that improve real-time service and/or local, corridor, or regional levels of service of the facility.
Environment: Recommendations that successfully avoid or mitigate impacts to natural and or cultural resources.
Construction: Recommendations that improve work zone conditions, or expedite the project delivery.
Right of Way: Recommendations that affect property ownerships or easements.
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