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Consulting Group, Inc. Memorandum
To: Ken Ashfeld, City of Maple Grove Public Works Director
From: Nicole Bitzan, AICP, Senior Planner and Nick Semeja, P.E, Associate
Date: July 1, 2021

Subject:  Highway 610 Completion Project — 2021 RAISE Program Application Benefit-Cost
Analysis Memorandum

Introduction

This memorandum summarizes the assumptions, methodology and results developed for the
benefit-cost analysis of the No Build and Build Alternatives evaluated as part of the Highway 610
Completion Project — 2021 RAISE Program Application. The objective of a benefit-cost analysis
(BCA) is to bring all the direct effects of a transportation investment into a common measure (dollars),
and to allow for the fact that benefits accrue over a long period of time while costs are incurred
primarily in the initial years. The primary elements that can be monetized are travel time, vehicle
crashes, remaining capital value, and maintenance costs. The benefit-cost analysis can provide an
indication of the economic desirability of an alternative, but decision-makers must weigh the results
against other considerations, effects, and impacts of the project.

The primary issues to be addressed by the project are the travel time and safety benefits associated
with trips moving from Maple Grove Parkway, an urban, more signalized corridor, to Highway 610, a
higher speed, arterial corridor that provides a more direction connection to 1-94 and TH 610. 1-94 is
the major interstate facility connecting communities and other major centers to the north and west of
the Twin Cities and TH 610 is a major freeway facility that serves the northern suburbs of the Twin
Cities and is an east-west compliment to the northern beltway of 1-94/1-694. The Highway 610
completion, along with the TH 610 and Maple Grove Parkway Interchanges have been planned since
the early to mid-1990s to facilitate growth and development of this area. The configuration of the
interchanges, overpasses, frontage and/or backage roadways have been thought through and land use
and develop has been planned in accordance with these larger system plans. This area is not fully
developed but has developed over the last 15 to 20 years with the North Memorial Hospital, Transit
Center, School and shopping and housing,

There continues to be development to the west of Maple Grove and this development continues to
add traffic to Hennepin County CSAH 30 which feeds into Maple Grove Parkway. The master plan
for the area included extending Highway 610 which would relocate longer more regional trips from
the Maple Grove Parkway Interchange to the new Highway 610. The Maple Grove Parkway
interchange does experience congestion and overloading of the ramps especially the westbound off
ramp during the p.m. peak hour. The study corridor is characterized by near-capacity daily traffic
volumes, high levels of freight and heavy vehicle activity, and numerous safety concerns.
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Description of Alternatives

For the purpose of this analysis, a No Build and Build Alternative were under consideration.

No Build Alternative

The No Build Alternative included leaving the existing interchange geometry as is with no
modifications or restrictions to current access. The current Maple Grove Parkway is a five-lane divided
arterial corridor with double lefts at major intersections and limited access. Properties have been
developed adjacent to this corridor and additional widening or capacity would significantly impact
private properties. Surrounding development has been planned and constructed with the Highway
610 completion in mind. Significant impacts would occur to properties in the Maple Grove Parkway
Interchange area if the Highway 610 completion were not provided. Additionally, a reconfiguration
of the current interchange and the Maple Grove Parkway corridor would be needed. High-level parcel
impacts in and around the interchange were more than $30 million without any roadway or interchange
improvements. The City believes that these types of impacts are not feasible and would negatively
impact the business community and vitality of the area.

Build Alternative

The proposed project would realign CSAH 30 west of 1-94 and make a direct connection to TH 610
east of I-94. Due to the orientation of the major routes, travel patterns, and other adjacent
connections, access to 1-94 is proposed to and from west (connecting to CSAH 30) and also from
eastbound TH 610 to southbound I-94. This improvement was studied with key partners and a layout
prepared along with a state EAW with some additional federal environmental analysis. The City is
currently proceeding through a CATEX process and will require an Interstate Access Request.

BCA Methodology

The following methodology and assumptions were used for the benefit-cost analysis:
1. Main Components: The main components analyzed included:

* Travel time/delay (vehicle hours traveled — VHT)
= Operating costs (vehicle miles traveled — VMT)

= Crashes by severity

= Environmental and air quality impacts

® Initial capital costs: These costs were broken into distinct categories in accordance with
service life (consistent with the recommendations from MnDOT Office of Transportation
System Management, July 2018) and were applied evenly over the duration of the
construction period.

= Remaining Capital Value: The remaining capital value (value of improvement beyond the
analysis period) was considered a benefit and was added to other user benefits.

=  Maintenance costs
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2. Analysis Years: This analysis assumed that the Build Alternative would be constructed over
a three-year period, starting in year 2022, with completion in year 2024. Therefore, year 2025
was assumed to be the first full year that benefits will be accrued from the project. The analysis
focused on the estimated weekday benefits for the twenty-year petiod from 2025 to 2044'.
The present value of all benefits and costs was calculated using 2019 as the year of current
dollars.

3. Economic Assumptions: The value of time and cost of crashes were obtained from the
Benefit Cost Analysis Guidance for Discretionary Grant Programs, dated February 2021% Remaining
capital value assumptions were consistent with rates from Recommended remaining capital value
Jactors for use in benefit-cost analysis in SFY 2021°, Minnesota Department of Transportation
MnDOT), Office of Transportation System Management, July 2020 (values were adjusted to
reflect discount rate). The analysis was completed using assumed discount rate of seven
percent.
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Figure 1. Travel Demand Model Subarea

4. Development of Vehicle Hours Traveled (VHT) and Vehicle Miles Traveled (VMT):

® Regional travel time savings due to new connection: quantified

! The study used 365 days per year.

2 https://www.transportation.gov/sites/dot.gov/files/2021-
02/Benefit%20Cost%20Analysis%20Guidance%202021.pdf

3 http://www.dot.state.mn.us/planning/program/appendix_a.html
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* Nodal travel time savings due to trip shift from Maple Grove Parkway: quantified

®  Operating cost increase due to increased VMT: quantified

Regional year 2014 and 2040 VMT and VHT from the Twin Cities Regional Travel Demand
Model were summarized for the No Build and Build Alternatives. The regional model captured
travel time changes related to trip diversion by facility type. Benefits for the years between
2025 and 2040 were interpolated based on model results using an annual growth rate, and
benefits for years between 2040 and 2044 were extrapolated using the same growth rate.

In addition to the Regional Travel Demand Model, a microsimulation model was used to
capture differences in signal delay at 12 key Maple Grove Parkway intersections that are most
impacted by the proposed project. The analysis compared signal delay between the No Build
and the Build Alternative for existing conditions (year 2018) using a Synchro/SimTraffic
model. Existing traffic counts were obtained in year 2018. Travel pattern shifts for the Build
Alternative were developed using travel patterns identified using the Regional Travel Demand
model.

Signal delays were quantified for year 2018 p.m. peak hour. These peak hour delays were
factored to daily values assuming that the a.m. peak hour and p.m. peak hour delays were split
40 percent/60 percent, respectively. It was also assumed that a.m. and p.m. peak hour delays
accounted for 40 percent of the overall daily delay. The values for existing year delay were held
constant for the entire analysis period. This should be considered a conservative estimate as
traffic volumes are expected to grow.

Total benefit is the sum of all benefits for the period from 2025 to 2044. Savings due to
reduction of VMT and VHT were calculated using costs per mile and per hour that account
for vehicle occupancy and different vehicle types.

The microsimulation model was used in combination with the RTDM as RTDMs do not
provide the fidelity needed to capture differences in user nodal delays observed at the
intersection of roadways where traffic control is needed to facilitate right-of-way in navigating
the transportation network.

5. Vehicle Occupancy, Vehicle Types and Peak Hours: The composite cost per mile used
in the benefit-cost analysis accounted for the percentage split of autos and trucks in the travel
area. The composite cost per hour accounted for vehicle occupancy ratios, and the percent
split of autos and trucks traveling in the area. Key assumptions for these areas included:

® The truck percentage used in the analysis was 8.5 percent, based on Twin Cities Regional
Travel Demand Model information — corridor specific.

® Vehicle occupancy that was used in the analysis is consistent with values provided by Bexefit
Cost Analysis Guidance for Discretionary Grant Programs, dated February 2021. The analysis
assumed occupancy of 1.67 people per automobile and 1.00 people per truck.

6. Safety Analysis:
* Regional travel shifts by roadway classification: quantified

The Build Alternative improves CSAH 30 connection to 1-94 and TH 610 by reducing the
number of intersections and conflict points. The Twin Cities Regional Travel Demand Model
was used to capture shifts in VMT between different facility types. Metro District average
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crash rates by facility type and severity were obtained from the 2013 MnDOT Section Toolkit*.
Model VMT by facility type was then applied to crash rates by facility type. The crash rates by
severity were then applied to the network VMT to estimate crashes by severity. The safety
benefit was quantified for years 2014 and 2040 and interpolated/extrapolated based on an
annual growth rate to determine total safety benefits for the period from year 2025 to 2044.
Crash cost assumptions for the KABCO scale are consistent with values and methodologies
published in the Benefit Cost Analysis Guidance for Discretionary Grant Programs, dated February
2021.

Applying statewide average crash rates by facility type was preferred for estimating a change
in crashes compared to using existing crash rates because several of the corridors with notable
volume shift (between future No Build and Build conditions) do not currently exist or have
current or planned major geometric reconfigurations. Additionally, the project is expected to
produce shifts in traffic across the much of the northwest metro, resulting in widespread
corridor VMT impacts.

7. Environmental and Air Quality Impacts: Annual VMT in the surrounding transportation
network is expected to be impacted by Highway 610 completion. The change in VMT between
No Build and Build conditions was obtained from the regional travel demand model and
applied to emission rates by vehicle type. Average emission rates per vehicle type were
obtained from the Environmental Protection Agency’s Motor Vehicle Emission Simulator
(MOVES) version 3. Emission rates per vehicle type are provided in the attached BCA
Workbook. Total change in emissions was valued in accordance with the Benefit Cost Analysis
Guidance for Discretionary Grant Programs, dated February 2021.

8. Maintenance Costs: Roadway maintenance costs, associated with maintaining the additional
roadway infrastructure under the Build Alternative, were considered as an additional cost to
the Build Alternative. An annual maintenance cost of $8,100 per lane mile, which derived from
maintenance reports for similar facility types within Minnesota was applied in this analysis.
This maintenance cost included costs associated with striping, snow plowing, minor repairs,
and shoulder maintenance. Other maintenance costs between the alternatives were assumed
to be similar.

9. Calculation of Remaining Capital Value: Because many components of the initial capital
costs have service lives well beyond the 20-year analysis period, the remaining capital value
was calculated for the Build Alternative. This value was expressed in terms of 2019 dollars and
was added to other user benefits in accordance with USDOT guidance. In determining
remaining capital value, the initial costs of the proposed alternatives were separated into the
following categories:

= Right of Way

= Major Structures

® Grading and Drainage
= Sub-Base and Base

= Surface

4 This is the most recent information available for the State of Minnesota by facility type.
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= Miscellaneous Costs — Includes mobilization, removals, utility relocation, traffic control,
contingency (risk), and program delivery. These were assumed to be sunk costs and
assigned zero remaining capital value.

10. Factors Not Quantified: Several factors were not quantified as part of the analysis because
review of initial data indicates low potential to yield substantial benefit. These factors included
the following:

® Trips lying outside the specified subarea may accrue benefits that were not accounted for.

= Operating cost savings from improved vehicle efficiency due to increased average vehicle
speeds in Build Alternative.

* Crash costs associated with network trips diverting to/from different facility types outside
of the specified sub-area were not quantified.

* The methodology does not specifically monetize any transit benefits.

* Improved access and emergency response times to North Memorial Hospital that is
adjacent to the Maple Grove Parkway corridor.

BCA RESULTS

The benefit-cost analysis provides an indication of the economic desirability of a scenario, but results
must be weighed by decision-makers along with the assessment of other effects and impacts. Projects
are considered cost-effective if the benefit-cost ratio is greater than 1.0. The larger the ratio number,
the greater the benefits per unit cost. Results of the benefit-cost analysis are included in Table 1 below.
See HERE for the complete benefit-cost analysis workbook.

Table 1 - Results

Initial Capital Project Benefits Benefit-Cost Ratio Net Present Value
Cost (2019 Dollars) (7% Discount Rate) (NPV)

(2019 Dollars)
No Build vs. Build $37 million $99 million 2.68 $62 million
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