CH 2/I-35 Interchange Footprint Study
Environmental Screening Document

Prepared For:
Minnesota Department of Transportation
Scott County
City of Elko New Market

Prepared By
Kimley-Horn and Associates, Inc.

October 2010

TABLE OF CONTENTS
1.0

INTRODUCTION ........................................................................................................................ 1
Project Location ........................................................................................................................... 1
Project Background ...................................................................................................................... 1
Purpose of the Document .............................................................................................................. 1

2.0

TRAFFIC DATA ......................................................................................................................... 1
Traffic Operations ........................................................................................................................ 1
Crash History ............................................................................................................................... 2
Traffic Forecasts........................................................................................................................... 3

3.0

PURPOSE AND NEED ............................................................................................................... 4
Project Purpose............................................................................................................................. 4
Project Need ................................................................................................................................. 4

4.0

PUBLIC STAKEHOLDER AND AGENCY INVOLVEMENT ................................................... 5
Public Involvement ....................................................................................................................... 5
Agency Coordination and Review................................................................................................. 6

5.0

EXISTING CONDITIONS ........................................................................................................... 7
Property Acquisition and Relocation ............................................................................................. 7
Farmlands..................................................................................................................................... 7
Section 4(f)/6(f) ............................................................................................................................ 7
Cultural Resources ....................................................................................................................... 8
Fish and Wildlife, Ecologically Sensitive Resources and Species of Special Status ....................... 8
Wetlands ...................................................................................................................................... 8
Floodplain .................................................................................................................................... 9
Hazardous Materials/Contamination ............................................................................................. 9

6.0

CONCEPT DEVELOPMENT ...................................................................................................... 9
Interchange Concept Development and Evaluation ....................................................................... 9
Interchange Footprint ................................................................................................................. 11

7.0

CONCLUSION .......................................................................................................................... 12

APPENDICES
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:

Screening Document Figures
Traffic Technical Memoranda
Farmlands Data
Cultural Resources Agency Coordination
DNR Correspondence
MPCA Database Search
Interchange Concept Evaluation Matrix

1.0

INTRODUCTION

Project Location
The CH 2/I-35 Interchange is located approximately one-half mile east of the City of Elko New Market,
Scott County, Minnesota (Figure 1, Figure 2). The potential project is located within New Market
Township – Sections 23, 24, 25, and 26, Township 115N, and Range 21W (Figure 3).
Project Background
Scott County, in coordination with the Minnesota Department of Transportation (Mn/DOT), Federal
Highway Administration (FHWA), Dakota County, the City of Elko New Market, and New Market
Township, are conducting a study of potential interchange concepts for the intersection of County State
Aid Highway 2 (CH 2) and Interstate 35 (I-35). The primary objectives are to identify a footprint for the
future interchange area and develop an access management plan that will provide the transportation
infrastructure needed to support the anticipated growth in southeastern Scott County. A footprint is a
broader area that encompasses several potential interchange designs. Selection of the future interchange
type would occur closer to the time when the new interchange is needed, which will be based on the rate
and pattern of development and resulting traffic flows in the area. By defining the footprint representing
the maximum right-of-way needs now, Scott County, the City of Elko New Market, and New Market
Township can plan future adjacent land uses and develop an access management plan for the interchange
area. These plans will be used to influence future development patterns to preserve the right-of-way
needed for the future interchange and establish development access that is consistent with the ultimate
vision for the transportation network.
Purpose of the Document
The purpose of this document is to describe the resources reviewed as part of the environmental screening
process conducted in conjunction with the Interchange Footprint Study. This document identifies the
environmental resources surrounding the CH 2/I-35 Interchange and their potential influence on the
development of alternatives. The CH 2/I-35 Interchange Footprint Study is in the Pre-National
Environmental Policy Act (NEPA)/Minnesota Environmental Policy Act (MEPA) stage. Therefore, the
purpose of this document is not to provide a determination of a preferred alternative, but only to
document the background data for development of realistic alternatives to be considered during the NEPA
and preliminary design phase of the project. Thus, several interchange concepts have been defined and
screened for major issues or impacts to determine their feasibility.
2.0

TRAFFIC DATA

Traffic Operations
The existing AM and PM peak hour operations on CH 2 were analyzed and the operational results are
summarized in Table 1. Overall, all intersections operated at level of service (LOS) A in both peak hours
and all movements operated at LOS A/B except the left-turn movement from the northbound I-35 exit
ramp in the AM peak hour. The delays on the ramp are primarily due to the heavy eastbound left-turn
movement at the intersection, which leaves few available gaps for the left-turn traffic from the ramp.
However, since the movement has less than 10 vehicles per hour, this is not considered to be a significant
operational deficiency.
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Table 1. Existing Level of Service Results
Intersection LOS
Intersection

Control

CH 2 &
North/ South
Xerxes Ave
Stop
CH 2 &
Southbound
I-35 SB
Stop
Ramps
CH 2 &
Northbound
I-35 NB
Stop
Ramps
CH 2 &
East/ West
CSAH 46
Stop

AM Peak
Hour

PM Peak
Hour

A/A *

A/A *

A/A *

A/A *

A/B *

A/A *

A/B *

A/A *

Notes

Northbound left-turn
operates at LOS E
during AM peak

* Intersection LOS/Minor Approach LOS

The eastbound CH 2 to northbound I-35 movement in the AM peak hour operates well given that there
are 612 vehicles making the left-turn movement in one hour. This is primarily due to the low volume of
opposing westbound traffic in the AM peak (104 through vehicles and 129 right-turn vehicles). There are
not currently any queuing issues with the left-turn movement in the AM peak hour. The reverse
movement in the PM peak hour, the right-turn movement from the southbound I-35 exit ramp to
westbound CH 2 also operates very well because of the free right-turn movement into an add lane on CH
2. A technical memorandum describing the complete operational analysis is found in Appendix B.
Crash History
Crash data for 2004 through 2008 was evaluated from the Minnesota Crash Mapping Analysis Tool
(MnCMAT) system. Each crash record was reviewed to determine whether it was intersection-related. On
CH 2 west of I-35 southbound, the crash data was analyzed before (2004-2005) and after (2007-2008) the
reconstruction to a four-lane divided section, which was substantially completed in 2006. The results of
the crash analysis are shown in Table 2. The only intersection in the after condition that had a crash rate
indicating a potential safety issue is the CH 2/CH 46 intersection, which had a high number of crashes
relative to the traffic volumes. Recent turn lane improvements have been made at the intersection that
appear to have addressed the issue, and there was only one crash at the intersection in 2008.
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Table 2. CH 2 Crash Analysis
Intersection

Mn/DOT Metro
Number of Entering Intersection
Average Crash Critical Rate**
Crashes
AADT
Crash Rate
Rate *

CH 2/ Xerxes Ave (before)

1

11,080

0.1

0.2

0.5

CH 2/Xerxes Ave (after)

1

11,080

0.1

0.2

0.5

CH 2/ Irving Ave (before)

0

10,720

0.0

0.2

0.5

CH 2/ Irving Ave (after)

0

10,720

0.0

0.2

0.5

CH 2/ I-35 SB (before)

11

12,030

1.3

0.2

0.5

CH 2/I-35 SB (after)

4

12,030

0.5

0.2

0.5

CH 2/ I-35 NB

6

8,940

0.4

0.2

0.4

CH 2/Dupont Ave

0

5,530

0.0

0.2

0.5

17

7,340

1.3

0.6

1.0

Segment

Number of
Crashes

ADT

Segment
Crash Rate

Xerxes Ave to I-35 SB (before)

1

10,470

0.1

0.5

1.0

Xerxes Ave to I-35 SB (after)

1

10,470

0.1

0.4

0.9

I-35 NB to CH 46

1

5,430

0.1

0.5

1.0

CH 2/CH 46

Mn/DOT Metro
Average Crash Critical Rate**
Rate *

Source: Mn/DOT CMAT database (2004-2008 data)
Notes:
The "before" condition consisted of a 2-lane undivided section on CH 2 and includes crashes that occurred in
2004 and 2005. Reconstruction of the roadway occurred in 2006. The "after" condition consists of the current
4-lane divided section on CH 2 and includes crashes that occurred in 2007 and 2008.
The segment crashes exclude crashes that occurred at the key intersections listed above.
A 0.95 level of confidence was used to calculate the critical rates.
* Metro a vera ge cra s h ra tes ba s e d on 2005-2007 da ta . Source: Mn/DOT Data Toolkit.
** Cra sh Rate > Cri ti cal Cras h Ra te identi fi es a ha za rdous l oca tion. The obs erved cra s h rate i s
hi gher tha n ca n be a ccounted for due to the random na ture of cra s hes, therefore there is a hi gh
proba bi li ty that the inters ection or roa dwa y condi ti ons are contributi ng to the cra s hes .

Traffic Forecasts
The 2030 daily traffic forecasts documented in the Scott County and City of Elko New Market
Comprehensive Plans were used to develop the 2030 peak hour forecast volumes for the CH 2/I-35
interchange and the surrounding roadway network. The forecasts are consistent with the Metropolitan
Council’s land use projections for the area.
Traffic growth averaged over all the roadways in the study area is expected to be approximately 6.1
percent per year over the 20 year forecast period, reflecting expected development within the study area
by 2030. A summary of the existing and 2030 traffic volumes is presented in Table 3. A technical
memorandum describing the forecasting methodologies, assumptions, and results is included in
Appendix B.
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Table 3. Existing and Forecast Daily Traffic Volumes
Roadway
CH 2
I-35
CH 46

3.0

From

To

Xerxes Ave

I-35 Southbound

I-35 Northbound

Average Daily Traffic Volumes Annual Growth
Rate
Existing (2009) 2030 Forecast
11,500

26,200

4.0%

CH 46

5,000

14,800

5.3%

CH 70 (Dakota Co)

CH 2

43,000

71,000

2.4%

CH 2

TH 19 (Rice Co)

38,000

56,000

1.9%

CH 62

CH 2

1,750

3,900

3.9%

CH 2

CH 86

3,450

12,400

6.3%

PURPOSE AND NEED

Project Purpose
The purpose of the CH 2 and I-35 interchange project is to address future capacity and operational
deficiencies. The proposed project would address the need to upgrade this interchange and develop a
supporting roadway network that will provide additional capacity and safely accommodate future traffic
as the area urbanizes.
Depending on the rate at which development occurs in the project area, as well as funding availability, it
is expected that interchange improvements will need to be phased, or interim improvements that will add
needed capacity to the existing interchange will need to be facilitated until a new interchange is
programmed.
Project Need
Traffic Operations and Mobility
The City of Elko New Market is within the 2030 Metropolitan Urban Service Area (MUSA) boundary
and the population is expected to grow from 3,310 in 2005 to 20,800 in 2030. Traffic volumes on CH 2
are expected to grow from 10,500 vehicles per day in 2008 to 31,900 in 2030.
The existing CH 2 bridge over I-35 is 35 feet wide with one lane in each direction, and there is not
sufficient space to increase the interchange capacity by adding turn lanes or additional through lanes
across the bridge. The directional distribution of traffic at the interchange is primarily from eastbound to
northbound in the AM resulting in a significant left-turn movement. The existing left-turn movement
from eastbound CH 2 to northbound I-35 is 610 vehicles in the AM peak hour, with the 2030 volume
projected to more than double to 1,460 vehicles.
The existing ramp terminal intersections currently operate at a level of service (LOS) A and do not impact
traffic flow on I-35. However, the 2030 projections show that without improvements at the interchange,
the ramp intersections will operate at LOS F and result in queues that would be expected to extend onto
mainline I-35.
At the time of this study, traffic operations for I-35 were not specifically analyzed. However, a goal of
the selected interchange design would be to minimize potential weaving conflicts from traffic entering or
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exiting the freeway. The need for ramp metering or other measures to minimize impacts to traffic flow on
I-35 would need to be evaluated as part of the preliminary design process.
Land Use
The CH 2/I-35 interchange is an important connection in southeast Scott County for the distribution of
goods and services. The project needs to be consistent with local comprehensive plans for commercial
development around the interchange, and limit the amount of right-of-way needed for public
infrastructure.
Supporting Roadway Network
Currently there are 22 direct driveway or road access points on CH 2 in the segment between Xerxes
Avenue and CH 46 (approximately 1.7 miles). As the area develops, there will be pressure to create
additional accesses onto CH 2. A planned roadway network and access management plan are needed for
CH 2 that are compatible with the future interchange to maintain the safety and mobility of the corridor
and allow the interchange to operate at its designed capacity. Current standards require no intersections
on CH 2 within ¼ mile of the ramp termini intersections, a standard which is not met in the existing
conditions. Therefore, local and collector roadway plans are needed to provide local circulation and to
distribute traffic from the planned development areas to the regional transportation system, setting the
spacing of future local and collector roadways that will be built as part of the area’s development.
Additionally, private driveways are currently provided full access to CH 2. Based on County standards,
driveways need to be consolidated and/or modified to partial access to maintain safety and mobility on
CH 2 as traffic volumes increase.
Accommodate Future Transit Facilities
Currently, Metro Transit does not have plans for park and ride or similar facilities at this location.
However, based on the volume of commuter traffic, it is expected that there could be a need to
accommodate a transit facility at CH 2/I-35 or a future interchange at CH 86/I-35. It is important to the
community to select interchange designs that do not preclude future transit facility elements.
Pedestrian and Bicycle Access
The I-35 corridor currently presents a barrier to east-west pedestrians and bicyclist movements in
southeastern Scott County. The CH 2 bridge does not currently include a sidewalk or trail and there is not
sufficient width to add a pedestrian or bicycle facility. When CH 2 to the west of the interchange was
reconstructed recently, a paved surface was constructed along the north side of the roadway. The Scott
County 2030 Comprehensive Plan calls for a continuous trail along CH 2 across the entire county,
including through the I-35 interchange. It is important that the future CH 2/I-35 interchange
accommodates safe access for pedestrians and bicyclists across I-35.
4.0

PUBLIC STAKEHOLDER AND AGENCY INVOLVEMENT

Public Involvement
A variety of public involvement techniques were used to engage local residents as well as local
government officials in the project. These techniques are summarized below.
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City Council/Township Board Workshop
A joint workshop was held with the Elko New Market City Council and the New Market Township Board
on January 28, 2010. The purpose of this work session was to inform the local decision-making bodies
about the purpose and need for the project, as well as describing the process to date, the potential
interchange alternatives, and concepts for the future roadway network.
Public Open Houses
A public open house was held on February 2, 2010 at Elko New Market City Hall. The purpose of this
open house was to introduce the project, explain the need for the project, and to share illustrations of the
interchange alternatives. Existing conditions were also reviewed and attendees were invited to speak with
staff and share their own experiences and local knowledge of issues in the area. Notices of the open
house were mailed to all property owners within a one-mile radius of the interchange. Approximately 25
people attended the open house.
A second open house was held on June 30, 2010, at Elko New Market City Hall. The focus of this open
house was to share the four interchange concepts that make up the interchange footprint, the planned
future roadway network, and options for interim interchange improvements. Approximately 5 people
were in attendance. An additional open house focused on property owners in the project area was held on
July 30, 2010.
Property Owner Meetings
Property owners that would be directly impacted by the interchange footprint were invited to schedule
one-on-one meetings with the project staff to offer input and ask questions about the project. These
meetings were held on Tuesday, May 11, 2010. Property owners were mailed an illustration of the
interchange footprint with their meeting invitation, and additional information provided at the meetings
included current interchange concepts, local roadway improvements, and access management plans. Staff
met with property owners in each quadrant of the interchange, except the southeast quadrant. The primary
concerns from the property owners were related to the footprint’s impact on individual parcels and their
access to CH 2. An open house type meeting was also held for property owners impacted by the proposed
CH 2 realignment, with only a few people attending. The input and feedback from the property owner
meetings did not result in any changes to the interchange designs or the right-of-way footprint.
Project Handouts and Website
Two project handouts were produced and distributed to the public in January 2010 and June 2010 to
provide updates on the status of the project. The handouts were made available at the open houses and at
Elko New Market City Hall. A project website was also created where a project overview, open house
materials, project newsletters, and contact information were posted: www.co.scott.mn.us/2and35.
Agency Coordination and Review
Besides the agencies that were actively engaged throughout the project process, additional state and local
agencies were consulted for data collection. The Minnesota Department of Natural Resources (DNR) was
consulted to determine if any state-listed endangered, threatened, or special status species or ecological
sensitive areas are within the project footprint. A “What’s in my Neighborhood?” search was done
through the Minnesota Pollution Control Agency website to determine if hazardous materials/
contamination sites were present within the project area. A historic properties and archaeological site
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review request was sent to the Minnesota Department of Transportation Cultural Resource Unit to
determine if any National Register of Historic Places (NHRP) sites are located within the Study Area.
Results of the Agency Coordination are included in Section 5.0.
5.0
EXISTING CONDITIONS
This section describes the resources that are known to occur within the project study area and interchange
footprint area. Figure 2 and Figure 3 show the study and footprint area boundaries. This evaluation of
resources was based on existing data sources obtained from agencies or via web/GIS sources. This was
not intended to be a comprehensive review of all topics covered in a federal or state environmental review
document, but rather to identify and address those resources that had an obvious potential to be located
within the footprint or had potential for significant impacts.
Eight resource areas were reviewed, of which farmlands, public recreation lands (4f/6f), rare species, and
floodplains were determined to not be of concern within or near the footprint area. Each of the remaining
resources (parcels, structures, wetlands, and contamination) all had potential features identified within
one or more of the interchange footprint quadrants. Therefore, the interchange footprint was defined with
consideration to allow for some potential for avoiding and/or minimizing impacts to one or more of these
resources by one or more of the concepts making up the footprint. Generally, the concepts requiring the
least amount of new right of way would have the least impact on the majority of the resources.
Property Acquisition and Relocation
Eight parcels are either fully or partially located within the CH 2/I-35 interchange footprint (Figure 4).
Based on the footprint, a maximum of three businesses and/or two farmsteads could be relocated due to
the interchange ramp alignments. However, it is likely that the farmstead relocation impact could be
avoided by some interchange concepts and minimized by the others.
Farmlands
Based on the United States Department of Agriculture (USDA) Web Soil Survey, prime and statewide
important farmlands are present within the interchange area (Appendix C).
When a preferred interchange alternative is proposed for design and construction, further consultation
with the Natural Resources Conservation Service (NRCS) should occur. A CPA-106 form will need to be
filled out for the interchange, and the total amount of farmland being disturbed will need to be
documented with the Regional NRCS office. Mitigation for minor farmland impacts is typically not
required.
Section 4(f)/6(f)
A search and consultation with DNR Lands and Minerals Division was completed to determine if there
was a potential that any property within the footprint would require a Section 6(f) evaluation. The
conclusion was reached that no federal Land and Water Conservation (LAWCON) funds were used near
the CH 2/I-35 interchange in Scott County, Minnesota. Two parcels within the footprint are currently
listed as DNR property in the County Parcel Database, but the parcels are actually Mn/DOT right-of-way.
It has been confirmed that the DNR has no records that these parcels are or were ever owned by the DNR,
and it is likely a recording error. Mn/DOT has indicated they have records stating the property was
purchased by Mn/DOT in 1961 and concur there is a recording error. It is recommended that Scott County
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coordinate with the DNR and Mn/DOT to correct this error before preliminary design of the interchange
is initiated.
No section 4(f) properties have been identified at this time. An archaeological and historic properties
review has been requested but not reviewed by Mn/DOT Cultural Resources Unit due to a lack of state or
federal funding currently associated with the project.
Cultural Resources
A state data request was submitted to Mn/DOT’s Cultural Resources Unit. Due to the lack of
programmed funding, this project could not be formally reviewed at this time. Agency Correspondence
can be found in Appendix D. A county parcel records search was completed to determine if any potential
historic properties were in the surrounding interchange area. To be considered a potential historic
property, ages of the structures as listed in the county records were assessed. Structures that are currently
at least 50 years old were determined to potentially be eligible for the NRHP. Figure 4 shows two
properties within the footprint that have structures estimated to be more than 50 years old.
Additional investigation will be required to determine if any of these structures meet the criteria to be
considered eligible and coordination with the State Historic Preservation Office (SHPO) would be needed
to determine eligibility and the potential for adverse effects as a result of the project.
Fish and Wildlife, Ecologically Sensitive Resources and Species of Special Status
Scott County does not have any known federally listed endangered, threatened, proposed or candidate
species, or final or proposed critical habitat identified within the County boundary according to the
County listings provided by the United States Fish and Wildlife Service (USFWS). To evaluate state
records, a DNR Natural Heritage Information Search (NHIS) was conducted and no state-listed
endangered, threatened or of special concern species were identified within one mile of the project area
(Appendix E). A high quality native plant community was acknowledged by the NHIS search. This
native plant community (dry oak forest) is located in the northeast corner of Section 23, which is 1.5
miles north of the project study area and therefore rare species impacts are not expected.
Wetlands
Three mapping services were used to determine if any wetlands were present within the interchange study
area: the USFWS National Wetlands Inventory (NWI); the Scott County Interactive Geographic
Information Systems (GIS) Mapping System; and the Minnesota DNR Public Waters Inventory (PWI)
maps. Both the NWI and county data show many identified wetlands within the footprint area (Figure
4). One DNR protected wetland (5W) was identified outside the study area, southwest of the existing
interchange, as shown in Figure 4.
During preliminary design and NEPA documentation, wetland delineation should be completed in the
footprint area to aid in the selection of the preferred alternative.
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Floodplain
Federal Emergency Management Agency (FEMA) floodplain maps were evaluated to determine if the
study area is within a FEMA recognized floodplain. The study area and footprint are not within a
recognized floodplain; therefore floodplain impacts are not expected.
Hazardous Materials/Contamination
A Minnesota Pollution Control Agency database search (“What’s in my Neighborhood?”) was conducted
for potentially contaminated sites within the project area. Some business services within the area include
auto salvage, auto service, racing team’s shops, and blacktopping/trucking shops, As expected with these
types of businesses within the project area, there were a few records of known spills, tanks and leaks, and
dump sites within or near the interchange. Results from the database search are found in Appendix F.
There is an auto related use in the southwest, southeast and northeast corners of the footprint area. Based
on preliminary MPCA records included in Appendix F, these sites do not appear to have high potential
for concern, however, the County should consult with Mn/DOT for additional review.
A Phase I Environmental Site Assessment (ESA) should be completed prior to or in conjunction with
preliminary design and NEPA documentation for the project to determine the effects these or other sites
may have on alternative selection, final design, or construction.

6.0

CONCEPT DEVELOPMENT

Interchange Concept Development and Evaluation
Originally, seven potential interchange concepts were developed to address the anticipated future
demands on the CH 2/I-35 interchange. These seven concepts were a result of a brainstorming session
held during a design charette that included representatives from Scott County, the City of Elko New
Market, Dakota County, Mn/DOT Central Office, Mn/DOT Metro Division, and consultant staff. At a
subsequent Project Advisory Committee (PAC) meeting, three additional concept variations were added
based on comments from the PAC members.
An evaluation matrix was developed to determine which alternatives warranted more in depth in study.
This matrix incorporates the data collection and high-level interchange concept analysis, and evaluated
interchange concepts based on project goals and measurable design, planning, and environmental criteria.
The completed evaluation matrix can be found in Appendix G.
Results of the initial concept evaluation are summarized in Table 4 on the following page. The
interchange screening exercise resulted in five concept interchange concepts emerging as viable
alternatives.
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Table 4. Interchange Concept Evaluation
Proposed Interchange Concept

Results of Initial Evaluation

Alternative B – Standard Diamond Interchange

Retain as a feasible alternative.

Alternative C – Tight Diamond Interchange

Eliminate - poor operations. Capacity is
insufficient and this concept inhibits the ability for
future expansion.

Alternative D – Partial Cloverleaf Interchange

Eliminate – poor operations. Two-lane loop in the
SE quadrant would cause merge issues on
mainline I-35; one-lane loop would cause
significant queuing on CH 2.

Alternative D1 – Partial Cloverleaf Interchange
with Collector-Distributor

Retain as a feasible alternative. Develop further to
understand right-of-way impacts.

Alternative E – Full Cloverleaf Interchange

Retain as a feasible alternative. Provides excess
capacity but results in a larger footprint.

Alternative E1 – Flyover Interchange with Braided
Ramps

Eliminate – cost. Requires several structures that
would require costly construction and
maintenance.

Alternative E2 – Flyover Interchange

Eliminate – cost. Requires several structures that
would require costly construction and
maintenance.

Alternative F – Single Point Urban Interchange

Retain as a feasible alternative. Does not require
additional right-of-way.

Alternative G – Diverging Diamond Interchange

Retain as a feasible alternative. Does not require
additional right-of-way. Relatively new
interchange type in the United States.

Alternative H – Directional Interchange

Eliminate – cost. Requires significant right-of-way
as well as structures for flyover.
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Interchange Footprint
Each of the five remaining interchange concepts was considered for inclusion in the interchange footprint.
A footprint accommodates each of the potential interchange configurations, and allows flexibility in what
configuration may ultimately be chosen at the time when the interchange is needed. By defining future
construction limits and right-of-way needs now, Scott County, the City of Elko New Market, and New
Market Township can plan their land uses, develop an access management plan for the interchange area,
and influence future development patterns to protect the right-of-way needed for the future roadway
network. A footprint allows the ability to preserve right-of-way while still being flexible enough to
accommodate future conditions and desires of developers. The overall goal of the footprinting process is
to reduce the potential future costs and impacts of interchange reconstruction and roadway improvements,
as well as to establish an access management plan for the interchange area.
Each of the five concepts was evaluated further to determine if they were appropriate alternatives to
include in the interchange footprint. At this time, the capacity of the full cloverleaf concept was analyzed
in greater detail compared to the 2030 forecasts. The loops on the north side of the interchange are not
expected to be needed based on the 2030 forecasts and would not need to be considered until the 2030
forecast left-turn movements from the NB I-35 exit ramp and onto the SB I-35 entrance ramp were
approximately doubled (200% growth above 2030 forecasts). However, the 2050 forecasts prepared as
part of the Scott County Comprehensive Plan show that the expected growth on CH 2 and on I-35 south
of CH 2 between 2030 and 2050 is expected to be approximately 125-130%. Therefore the loops on the
north side of the interchange would not be expected to be needed until beyond 2050. In addition, it was
shown that loops could be added on the north side of the interchange within the diagonal ramps of the
partial cloverleaf concept. For these reasons, it was recommended that the full cloverleaf not be included
in the interchange footprint.
The standard diamond, partial cloverleaf with collector-distributor roadways, single point urban
interchange (SPUI), and diverging diamond interchange alternatives moved forward for inclusion in the
footprint. Traffic modeling was completed for each of these alternatives assuming 2030 volumes, and
concept level cost estimates were prepared. Additional advantages and disadvantages of each interchange
type are summarized below, with the full evaluation shown in the matrix in Appendix G. Each of these
alternatives are also illustrated in Figures 5-8.
Standard Diamond Interchange
The standard diamond concept is similar to the existing CH 2/I-35 interchange, but the bridge would need
to be reconstructed to carry much higher traffic volumes and turning movements. Traffic studies indicate
that queue storage needs may not be met by a standard diamond interchange beyond 2030.
Partial Cloverleaf Interchange with Collector-Distributor Roadway (Parclo)
This concept has an eastbound to northbound loop and includes a collector-distributor road to combine
eastbound and westbound movements to northbound I-35, providing greater distance for vehicles from the
ramps to merge. The partial cloverleaf alternative generally has the best 2030 intersection LOS and has
the most flexibility to accommodate future traffic volumes and patterns since loops can be added in any of
the quadrants. However, the partial cloverleaf also has the largest footprint of all of the alternatives, and
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therefore has been developed to a greater level of design detail to capture the maximum right-of-way
impacts of the feasible interchange options (Figure 9). The design includes a two-lane loop in the
southeast quadrant based on the AM peak hour volume of 1,460 vehicles, which exceeds the theoretical
capacity of 900 to 1,200 vehicles per hour on a single-lane loop.
Diverging Diamond Interchange
The diverging diamond accommodates heavy left-turn volumes by crossing the through movements to the
left side of the bridge, reducing vehicle conflicts and creating free left-turn movements to and from the
freeway ramps. However, to date only one such interchange has been constructed in the United States.
This design did raise concerns with maintenance, design speeds (recommended 45 mile-per-hour (mph)
maximum), and pedestrian accommodations across the “free” movements to and from the ramps.
Single Point Urban Interchange
The SPUI design brings traffic to one signal in the center of the bridge, which provides more efficient
left-turn operations compared with the two signals that are common with a standard diamond design.
While the SPUI concept minimizes the right-of-way needed for the interchange, it also has the highest
construction cost due to the large bridge structure.
Each of the four interchange alternatives described above were determined to be reasonable options for
the future CH 2/I-35 interchange and therefore were included in the interchange footprint. The
interchange designs included in the study and shown in this document are for the purpose of establishing
a preliminary right-of-way footprint based on expected future traffic volumes. However, the design
details of the interchange alternatives, including changes to the interchange design, can be accommodated
within the footprint and would need to be explored as part of the future study to select a preferred
alternative.
The CH 2/I-35 interchange footprint, based on the partial cloverleaf design that has the greatest right-ofway needs of the interchange alternatives included in the footprint, is shown in Figure 10. The
interchange footprint allows for transit enhancements such as a high occupancy vehicle (HOV) ramp
meter bypass or direct access from a park and ride onto I-35. These elements will need to be further
considered when the preferred interchange configuration is developed.
The existing right-of-way width on CH 2 east of I-35 is 80 feet, so additional right-of-way acquisition
would likely be needed along CH 2 to accommodate the transition from a proposed four-lane section
through the interchange to the existing two-lane section east of I-35. However, the interchange designs
are based on an assumption that the segment of CH 2 between I-35 and CH 46 would eventually be
reconstructed as a four-lane roadway. The design of the CH 2 section east of I-35 should be evaluated as
part of the selection of the preferred interchange alternative to determine the appropriate number of lanes
at the interchange and the necessary transitions to the existing CH 2 section. As such, potential right-ofway needs along CH 2 east of I-35 have not been included in the footprint.
7.0

CONCLUSION

A CH 2/I-35 interchange footprint that is anticipated to accommodate the transportation infrastructure
needed to support the projected growth in southeastern Scott County. This environmental screening
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document discloses the process by which the footprint was developed, and provides high-level impact
assessment of the footprint area. At the time a new interchange is warranted and the design process for the
interchange is initiated, additional environmental review will be required based on the type of funding
allocated to the project. It is anticipated that an Environmental Assessment (EA) may be required to
satisfy the federal environmental review process (NEPA) and an Environmental Assessment Worksheet
(EAW) may be required to satisfy the state environmental review process (MEPA). By defining the
footprint representing the maximum right-of-way needs now, Scott County, the City of Elko New Market,
and New Market Township can plan future adjacent land uses and influence future development patterns
to protect the right-of-way needed for the future interchange.
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Memorandum
To:

Craig Jenson, Transportation Planner
Tony Winiecki, Traffic Engineer
Scott County Public Works

From:

JoNette Kuhnau, P.E., PTOE

Date:

October 15, 2010

Suite 345N
2550 University Avenue West
St. Paul, Minnesota
55114

Subject: Scott County CH 2 & I-35 Interchange Footprint Study
Traffic Analysis Technical Memorandum
The purpose of this memorandum is to document the traffic analysis completed
for the CH 2 and I-35 Interchange Footprint Study. This memorandum includes a
summary of the existing conditions and operations, the forecast traffic volumes,
and the results of the operations analysis of each of the roadway/interchange
alternatives.
EXISTING CONDITIONS
The focus of the study area is on CH 2 between Xerxes Avenue, 0.9 mile west of
I-35, and CH 46, 0.7 mile east of I-35. The following sections document the
existing roadway conditions, traffic volumes, traffic operations, and safety data.
Roadway Conditions
The speed limit on CH 2 is 55 miles per hour (mph) through the study area. I-35
in this area has a four-lane rural section. The adjacent interchanges on I-35 are
located at Dakota CH 70, 5 miles north of CH 2, and at TH 19, 7 miles south of
CH 2. There is a rest area on southbound I-35 approximately 1¼ miles south of
CH 2.
West of the southbound I-35 ramps, CH 2 is a four-lane divided roadway with
turn lanes. The roadway was reconstructed in 2006 and has existing average daily
traffic (ADT) volumes of approximately 10,470 vehicles per day in this segment.
The CH 2/Xerxes Avenue and CH 2/I-35 southbound ramps intersections both
have thru-stop control, with stop signs on Xerxes Avenue and the southbound I35 exit ramp. Xerxes Avenue is currently a two-lane paved roadway south of CH
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2 that provides primary access from CH 2 to existing residential neighborhoods,
with an estimated average daily traffic volume of approximately 2,350 vehicles
per day1 and a speed limit of 30 mph. North of CH 2, Xerxes Avenue is an
unpaved two-lane roadway with an estimated ADT of 190 vehicles per day1. The
four-lane divided section on CH 2 starts at the I-35 southbound ramp terminal
intersection, creating a lane add (i.e., no yield) condition for the southbound
right-turn movement from the ramp to westbound CH 2. The left-turn movement
from the ramp onto eastbound CH 2 has stop control. On eastbound CH 2, the
second lane ends approximately ¼-mile west of the interchange. The only
existing public street intersections on CH 2 between I-35 and Xerxes Avenue are
at:
Future location of Logan Avenue S, approximately ¼-mile west of the
existing I-35 southbound ramps. Currently provides access to the CH 2
south frontage road.
Irving Avenue, approximately 350 feet west of the I-35 southbound
ramps. Currently is an unpaved roadway that serves as a frontage road to
I-35, south of CH 2.
There are 2 private driveways with direct access onto CH 2 in this segment, one
with full access and one that is right-in/right-out only.
With the reconstruction of CH 2 west of the interchange, a bituminous paved
surface was added on the north side of the roadway, which ends at the
southbound ramps. There are no pedestrian or bicycle facilities on the CH 2
bridge over I-35. The CH 2 bridge over I-35 is 35 feet wide, including barrier on
each side, resulting in one driving lane plus a narrow shoulder in each direction.
There are also no turn lanes on the bridge due to the width.
East of the I-35 southbound ramps, CH 2 is a two-lane section with an existing
ADT of approximately 5,430 vehicles per day. The CH 2/I-35 northbound ramps
intersection has stop control on the northbound exit ramp, while the CH 2/CH 46
intersection has stop control on CH 2 only. CH 46 is a two-lane undivided
roadway with a speed limit of 55 mph and an existing ADT of 2,270 vehicles per
day north of CH 2 and 4,220 vehicles per day south of CH 2. CH 46 connects to
CH 86 and CH 62, which are the nearest I-35 overpasses south and north of CH
2, respectively. There is one public street intersection on CH 2 between I-35 and
CH 46: Dupont Avenue is an unpaved roadway north of CH 2, approximately 0.2

1

ADT volume estimated from peak hour counts.
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mile east of the I-35 northbound ramp intersection. However, there are 13 private
driveways with direct full access onto CH 2 in this segment.
Traffic Counts
Tube counts collected in 2008 and 2009 were provided by Scott County for the
roadways in the project area. Peak hour turning movements were also collected at
the CH 2/Xerxes Avenue, CH 2/I-35 southbound ramps, CH 2/I-35 northbound
ramps, and CH 2/CH 46 intersections in September 2009. The existing traffic
counts are shown in Figure 1. Historic traffic volumes on CH 2 have also been
collected to show the growth in traffic volumes over the past decade, as seen in
Table 1.
Table 1. CH 2 Historic Traffic Volumes
Average Annual Daily Traffic (AADT) Volumes
1996

1998

2000

2003

2005

2007

2009

Average Annual
Growth Rate

Xerxes Avenue to
I-35 Southbound

4,750

5,200

6,700

5,800

9,000

11,500

10,000

5.9%

I-35 Northbound to
CH 46

3,350

3,500

4,100

4,200

4,850

5,000

4,950

3.0%

CH 2 Segment

Source: Mn/DOT Average Annual Daily Traffic Volume maps.

Traffic Operations
The existing AM and PM peak hour operations on CH 2 were analyzed in
Synchro/SimTraffic. The level of service boundaries, as documented in the 2004
Highway Capacity Manual, are shown in Figure 2 and the existing operational
results are summarized in Table 2.
The delay and LOS shown are based on the average of five one-hour simulations
in SimTraffic. Overall, all intersections operated at level of service (LOS) A in
both peak hours and all movements operated at LOS A/B except:
Northbound I-35 exit ramp in the AM peak. The delay on this movement
is due to the heavy eastbound left-turn movement at the intersection in
the AM peak hour, which leaves few available gaps for the left-turn
traffic from the ramp. However, since the movement has less than 10
vehicles per hour, this is not considered to be a significant operational
deficiency.
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Figure 2. Intersection Level of Service Definitions
Table 2. Existing (2009) Level of Service Results
Intersection LOS
Intersection

Uncongested

Control

CH 2 &
North/ South
Xerxes Ave
Stop
CH 2 &
Southbound
I-35 SB
Stop
Ramps
CH 2 &
Northbound
I-35 NB
Stop
Ramps
CH 2 &
East/ West
CH 46
Stop

AM Peak
Hour

PM Peak
Hour

A/A *

A/A *

A/A *

A/A *

A/B *

A/A *

A/B *

A/A *

* Intersection LOS/Minor Approach LOS

Notes

Northbound left-turn
operates at LOS E
during AM peak
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There are no turn lanes at the existing intersections, so a comparison of the 95th
percentile queues to the available turn lane lengths was not necessary.
The eastbound CH 2 to northbound I-35 movement in the AM peak hour operates
surprising well given that there are 612 vehicles making the left-turn movement
in one hour. This is primarily due to the low volume of opposing traffic in the
AM peak (104 through vehicles and 129 right-turn vehicles). The 95th percentile
queues on the eastbound movements are approximately 170 feet in the AM peak
hour and 70 feet in the PM peak hour, therefore there are currently not any
queuing issues.
Safety Data
Crash data for 2004 through 2008 was evaluated from the Minnesota Crash
Mapping Analysis Tool (MnCMAT) system. Each crash record was reviewed to
determine whether it was intersection-related. On CH 2 west of I-35 southbound,
the crash data was analyzed before (2004-2005) and after (2007-2008) the
reconstruction to a four-lane divided section, which was substantially completed
in 2006. The results of the crash analysis are shown in Table 3. The only
intersection that had a crash rate indicating a safety issue is the CH 2/CH 46
intersection, which had a high number of crashes relative to the traffic volumes.
The right-angle crashes at the intersection were the predominant crash type and
of greatest concern due to the increased severity associated with right-angle
crashes. Recent turn lane improvements have been made at the intersection that
appear to have addressed the issue, and there was only one crash at the
intersection in 2008.
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Table 3. CH 2 Crash Analysis
Intersection

Mn/DOT Metro
Number of Entering Intersection
Average Crash Critical Rate**
Crashes
AADT
Crash Rate
Rate *

CH 2/ Xerxes Ave (before)

1

11,080

0.1

0.2

0.5

CH 2/Xerxes Ave (after)

1

11,080

0.1

0.2

0.5

CH 2/ Irving Ave (before)

0

10,720

0.0

0.2

0.5

CH 2/ Irving Ave (after)

0

10,720

0.0

0.2

0.5

CH 2/ I-35 SB (before)

11

12,030

1.3

0.2

0.5

CH 2/I-35 SB (after)

4

12,030

0.5

0.2

0.5

CH 2/ I-35 NB

6

8,940

0.4

0.2

0.4

CH 2/Dupont Ave

0

5,530

0.0

0.2

0.5

CH 2/CH 46

17

7,340

1.3

0.6

1.0

Segment

Number of
Crashes

ADT

Segment
Crash Rate

Xerxes Ave to I-35 SB (before)

1

10,470

0.1

0.5

1.0

Xerxes Ave to I-35 SB (after)

1

10,470

0.1

0.4

0.9

I-35 NB to CH 46

1

5,430

0.1

0.5

1.0

Mn/DOT Metro
Average Crash Critical Rate**
Rate *

Source: Mn/DOT CMAT database (2004-2008 data)
Notes:
The "before" condition consisted of a 2-lane undivided section on CH 2 and includes crashes that occurred in
2004 and 2005. Reconstruction of the roadway occurred in 2006. The "after" condition consists of the current
4-lane divided section on CH 2 and includes crashes that occurred in 2007 and 2008.
The segment crashes exclude crashes that occurred at the key intersections listed above.
A 0.95 level of confidence was used to calculate the critical rates.
* Metro a verage cras h ra tes ba s ed on 2005-2007 data . Source: Mn/DOT Data Toolkit.
** Cra sh Ra te > Cri tica l Cras h Ra te identi fies a ha zardous l oca tion. The obs erved cra sh rate i s
hi gher tha n can be accounted for due to the ra ndom nature of cra s he s, the refore the re i s a hi gh
proba bil i ty tha t the i nters ection or roa dway condi tions a re contri buti ng to the cra shes.

FUTURE CONDITIONS
Traffic Forecasts
Both Scott County and the City of Elko New Market completed their 2030
Comprehensive Plans in 2008, including modeling of future year traffic volumes
using the Twin Cities regional travel demand model, developed by the
Metropolitan Council. The primary inputs used in the model are employment,
household and socioeconomic characteristics, and roadway characteristics. The
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model simulates travel on the entire transit and highway system within the Twin
Cities metropolitan area.
The 2030 daily traffic forecasts documented in the Scott County and City of Elko
New Market Comprehensive Plans were used to develop the 2030 peak hour
forecast volumes for the CH 2/I-35 interchange and the surrounding roadway
network. The 2030 peak hour volumes were derived by applying the peak hour
percentages, directional splits and turn movement percentages, which were based
on the existing count data, to the 2030 daily forecast volumes. The resulting
values were then adjusted to balance the volumes between intersections and
account for expected changes in future traffic patterns, such as more balanced
directional splits.

Peak hour traffic forecasts were prepared using the methods and procedures as
described in Mn/DOT’s Travel Demand Forecast Model Guidelines (April
2006). A more detailed presentation of the forecast assumptions, methodologies,
and results are included in the Traffic Forecast Memorandum (October 2009).
The 2030 forecasts are summarized in Table 4 and Figure 3. The existing
eastbound/westbound directional splits on CH 2 are approximately 75/25 to
85/15 in the AM peak hour (with the exception of the link between I-35 and CH
46) and the reverse in the PM peak hour. With the commercial development
expected in the project area, a slightly higher percentage of traffic would be
anticipated in the “off-peak” direction. For CH 2, the 2030 directional splits were
adjusted slightly to be approximately 65/35 to 75/25, which still reflect dominant
travel patterns towards I-35 in the AM peak and from I-35 in the PM peak. The
adjustments are consistent with the guidance from the Mn/DOT Travel Demand
Forecast Model Guidelines (2006) and the current directional splits on CH 70 and
CH 60 at I-35 in Dakota County are approximately 65/35 and 60/40, respectively.
Therefore, the projected 2030 directional splits on CH 2 are consistent with
Mn/DOT guidance and with other growing arterials with interchange access in
the area.
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Table 4. 2030 Forecast Traffic Volumes
Existing (2009)
From

To

ADT

AM Peak PM Peak
Hour
Hour
Volume

CH 2 Links

2030

1

Volume

1

ADT

Annual
Growth
Rate

CH 91

Xerxes Ave

9,150

788

911

24,600

4.8%

Xerxes Ave

Logan Ave

10,470

965

1,088

26,200

4.5%

Logan Ave

I-35 Southbound

10,470

964

1,106

31,900

5.4%

I-35 Northbound CH 46

5,429

501

560

14,800

4.9%

CH 46

2,754

303

294

12,300

7.4%

190

21

14

3,500

14.9%

2,350

216

232

4,500

3.1%

N/A

N/A

N/A

3,600

N/A

N/A

N/A

N/A

5,900

N/A

N/A

N/A

N/A

1,500

N/A

2,274

136

177

3,900

2.6%

4,221

272

390

12,400

5.3%

Dodd Blvd

AM Peak PM Peak
Hour
Hour
Volume

1

Volume

1,540
550
1,820
530
2,090
510
740
620
870
450

930
1,540
940
1,730
1,100
2,090
850
830
540
760

160
230
320
90

150
110
140
280

170
220
380
140

190
120
210
340

100
90

70
50

130
100
540
210

130
170
430
710

Xerxes Ave 2
North of CH 2

Crossing Links

South of CH 2
Logan Ave

3

North of CH 2
South of CH 2
Dupont Ave

4

South of CH 2
CH 46
North of CH 2
South of CH 2

1

AM Peak Hour = 6:30-7:30 AM. PM Peak Hour = 4:45-5:45 PM.
No tube count avai l able . Exis ting ADT es ti ma ted from pea k hour vol umes .
3
Future coll e ctor roa dwa y.
4
Loca l roa dway. No exi s ti ng count da ta avai l able.
2

1

CSAH 2/I-35
Interchange Footprint Study
Figure 3. 2030 Forecast Traffic Volumes
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Traffic Operations
A 2030 No Build scenario was analyzed using the forecast 2030 peak hour
volumes and assuming only minor improvements on the existing CH 2
geometrics. The modeling showed that the eastbound queues on CH 2 from the
left-turn movement onto northbound I-35 would be expected to spill back to the
Logan Avenue intersection and result in LOS F operations at the I-35 ramp
intersections, as well as the Logan Avenue intersection. This is primarily due to
the one-lane capacity of eastbound CH 2 from Logan Avenue through the I-35
interchange, resulting in volume/capacity ratios that exceeded 1.6 in the peak
hour. In the PM peak hour, the queues on the I-35 northbound and southbound
exit ramps are expected to extend onto mainline I-35 due to the limited capacity
on the bridge that tends to lock up the left-turn movements from the ramps onto
CH 2. Without additional capacity on the bridge, the poor operations on CH 2
would be expected to impact operations on I-35, as well as negatively impact
safety on CH 2 and on I-35.
Following the initial screening of the interchange concepts, 2030 traffic
operations modeling was completed in Synchro/SimTraffic for the five remaining
interchange types: standard diamond, partial cloverleaf with northbound
collector-distributor, full cloverleaf, single point urban interchange, and
diverging diamond. For the standard diamond and the partial cloverleaf, several
options were modeled for the heavy southbound right-turn movement from the I35 southbound ramp onto westbound CH 2. With the right-turn movement going
through the signalized intersection, the overall intersection delay is greater
because of the green time needed for that movement. However, the free right-turn
movement can create conflicts with pedestrians and bicyclists on the north side of
CH 2 and the free right-turn was assumed to include an add/acceleration lane on
westbound CH 2, which widens the roadway cross-section. The final
determination of the operations of the southbound right-turn movement will need
to be determined once the preferred alternative has been selected for the
interchange. Minimal modeling of the partial cloverleaf option was completed in
CORSIM for the purpose of determining the necessary length of the northbound
collector-distributor roadway and the merge section onto mainline northbound I35. Due to the limited capabilities of Synchro/SimTraffic for modeling of the
diverging diamond interchange, future detailed modeling should be conducted in
VISSIM or some other software that can better simulate the crossovers at the
interchange. The 2030 intersection LOS results are shown in Table 5.
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Table 5. 2030 Level of Service Results
Interchange
Type

Intersection LOS
Intersection

Control

2030 AM 2030 PM
Peak Hour Peak Hour

Notes

No-Build Scenario

N/A

CH 2 &
Logan Ave

Signal **

F

D

CH 2 &
I-35 SB Ramps

Signal**

F

F

Exit ramp queued onto I-35 during PM peak.

CH 2 &
I-35 NB Ramps

Signal**

F

F

EB LT queued past Logan Ave in AM peak.
Exit ramp queued onto I-35 during PM peak.

CH 2 &
Dupont Ave

N/S Stop

A/D *

F/F *

Queue from CH 46 intersection impacted
Dupont Ave intersection.

Build Scenarios

N/A

Standard
Diamond

Partial
Cloverleaf

Full
Cloverleaf

CH 2 &
Logan Ave
CH 2 &
Dupont Ave
CH 2 &
I-35 SB Ramps
CH 2 &
I-35 NB Ramps
CH 2 &
I-35 SB Ramps
CH 2 &
I-35 NB Ramps
CH 2 &
I-35 SB Ramps
CH 2 &
I-35 NB Ramps
CH 2 &
I-35 SB Ramps
CH 2 &
I-35 NB Ramps

Signal **

C

B

Signal **

A

A

Signal **

D

C

Signal **

D

C

Signal **

C

B

Signal **

D

C

Signal

B

D

Signal

A

B

Signal

B

A

Signal

A

B

N/A

N/A

C

C

No controlled intersections - all
movements accommodated with
loops

Single Point
CH 2 &
(SPUI)
I-35 SB/NB Ramps

Signal

Assumes SB RT at signal.

Assumes SB free RT with add lane on
WB CH 2.

Assumes dual SB RT at signal.

Assumes SB free RT with add lane on
WB CH 2.

CH 2 &
Signal
C
C
I-35 SB Ramps
CH 2 &
Assumes 3 lanes on NB ramp, merging to
Signal
B
C
I-35 NB Ramps
one lane entering I-35.
* Intersection LOS/Minor Approach LOS
** Intersection control could be either traffic signal or roundabout. The modeling assumed a traffic signal.
Diverging
Diamond
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The modeling showed that all the interchange options would be expected to
provide LOS D or better operations at the key intersections during the 2030 peak
hours. The eastbound movement from CH 2 onto northbound I-35 in the AM
peak hour was one of the most significant determining factors in the overall
interchange operations, due to the very high forecast traffic volumes on that
movement. The partial cloverleaf, full cloverleaf, single point, and diverging
diamond all can accommodate heavy eastbound to northbound movements
efficiently. However, the standard diamond had an overall LOS D for the CH 2/I35 northbound ramp intersection, which may be a concern in terms of flexibility
of the design and providing acceptable LOS through the anticipated design year
of 2050.
Two potential design options were evaluated for the southbound right-turn
movement at the CH 2/I-35 southbound ramp intersection– one with the
southbound right-turn movement at the traffic signal and one with a channelized
right-turn, away from the signal, and a westbound add lane on CH 2. The first
option resulted in overall LOS D intersection operations due to the signal green
time that was allocated to the ramp approach. The second option improved the
intersection to LOS C, but would create potential issues with a pedestrian/bicycle
crossing of the free movement and would necessitate a lane drop prior to the
introduction of the right-turn lane at the Logan Avenue intersection (¼ mile west
of the southbound ramp intersection). Both right-turn options are feasible, and
this issue will need to be considered further as part of the selection of the
preferred alternative for the interchange.
It was noted during the analysis that the diverging diamond is a relatively new
interchange type in the United States, although a few dozen are currently under
study or in design. To date, the recommended practice is that the maximum speed
limit of the cross street (i.e., CH 2) should be 45 mph due to the drop in speeds
required to safely negotiate the reverse curves through the interchange. As the
current speed limit on CH 2 is 55 mph, a reduction in the 85th percentile speeds
and the statutory speed limit would be necessary for the diverging diamond to
remain a feasible interchange option.
During the evaluation process, the full cloverleaf was excluded from the
interchange footprint because of its large right-of-way needs while providing
capacity for movements where it was not needed. The loops on the north side of
the interchange are not expected to be needed until those left-turn movements
were approximately doubled from the 2030 forecasts (i.e., twice as much traffic
on those movements over what is expected in 2030).
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To accommodate growth in traffic volumes beyond 2030, the partial cloverleaf
provided the most flexibility in terms of the ability to add additional loops in the
north quadrants or create two-lane loops, depending on future traffic volumes and
traffic patterns. Capacity could be added to the other interchange types as well,
but increases in left-turn capacity would be constrained by available bridge width
whereas additional right-turn capacity could generally be added off the bridge at
lower construction cost.
Interim Improvements
While the existing interchange operates efficiently under existing conditions, it
was recognized that as traffic volumes grow, interim improvements may be
necessary to maintain operations and safety at the interchange, as well as to
maximize the life of the existing bridge and interchange. Based on input from
Mn/DOT, it was determined early in the project that it would not be feasible to
widen the existing bridge in order to provide turn lanes or other capacity
improvements on the bridge. Improvement options that were considered for the
ramp terminal intersections included:
All-way stop control
Traffic signals
Turn lanes
Roundabouts
Loop ramps
Assuming straight line growth of traffic volumes on CH 2 between existing and
2030 conditions (approximately 5 percent per year), it is expected that
improvements would be needed based on peak hour intersection operations in the
next five to ten years. The modeling showed that the AM peak hour would be
expected to first need improvements to address operational issues on the
following movements:
Northbound left-turn movement from I-35 northbound ramp to
westbound CH 2. The addition of approximately 200 eastbound left-turn
vehicles or 100 westbound through vehicles resulted in LOS F operations
on the ramp.
Eastbound left-turn movement from eastbound CH 2 to northbound I-35.
The addition of 220 total vehicles to the westbound through/right
movements resulted in the LOS F operations of the left-turn movement
onto the ramp.
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The stop control, signal, and loop options were modeled in Synchro/SimTraffic,
while the roundabout was modeled in RODEL.
Of the interim improvement options listed above, the all-way stop was quickly
eliminated due to failing operations at the overall intersection and queuing that
extended through the CH 2/I-35 southbound ramps intersection during the AM
peak hour. A traffic signal, combined with turn lanes, resulted in improved LOS
on the I-35 northbound exit ramp, but would not be expected to improve the LOS
for the eastbound movements. Either a roundabout or a loop in the southeast
quadrant would be expected to extend the life of the existing interchange by 10
years. Single lane roundabouts were analyzed based on the existing two-lane
configuration on CH 2 east of the southbound I-35 ramps, however, right-turn
bypass lanes were added to the design on the I-35 exit ramp approaches. The
lower operating speeds in the roundabout would be expected to provide more
gaps than the existing side-street stop control condition, but may still have some
operational issues in the AM peak hour as traffic continues to grow because the
eastbound to northbound traffic enters the roundabout prior to the other
approaches, which then must yield.
The loop provided the largest increase in capacity and consequently the longest
expected time until full interchange reconstruction would be needed, however
even the minimum allowable radius for the loop (190 feet) would require rightof-way acquisition in that quadrant and realignment of the I-35 northbound exit
ramp. In addition, structural modifications would need to be made to remove the
slope paving on the east side of the bridge to fit a one-lane loop under the bridge.
The lane would then merge onto northbound I-35 north of CH 2.
At the CH 2/I-35 southbound ramps intersection, improvements would be needed
to address the following issues:
Southbound left-turn movement from I-35 southbound ramp to
eastbound CH 2. An increase of approximately 400 total
eastbound/westbound vehicles resulted in LOS F operations on the ramp
during both AM and PM peak hours.
Again, the all-way stop option was quickly eliminated due to the resulting
increase in overall intersection delay and queuing. Either a traffic signal with turn
lanes or a roundabout would provide acceptable operations for approximately 10
years. Based on the expected traffic volumes, a loop would not be needed in
either the northwest or southwest quadrants, and due to the right-of-way impacts
was not analyzed further.

Mr. Craig Jenson
October 15, 2010
Page 16 of 16

It should be noted that the improvements at each ramp terminal intersection do
not have to be the same. For example, a roundabout could be constructed at the
CH 2/I-35 northbound ramps intersection with a signal installed at the CH 2/I-35
southbound ramps intersection. Due to the limitations of the RODEL software,
the roundabout options could not be modeled for bother intersections together.
However, the AM peak hour modeling showed that the maximum eastbound
queue of 30 vehicles at the northbound I-35 ramp would not be expected to
extend to the southbound I-35 ramp intersection.
One final consideration in terms of implementing interim interchange
improvements would be available mainline capacity on I-35. As traffic volumes
are expected to continue to grow on I-35, congestion on the mainline freeway
may reduce or negate the additional capacity gained from the construction of a
loop. The mainline volumes and capacity will need to be considered as part of the
development of the interim improvements, in coordination with Mn/DOT and
FHWA. More detailed analysis and design, which should include mainline
freeway modeling, will be necessary as the intersections and I-35 start to reach
capacity, in order to determine the most appropriate improvement measures.
Again, this will be dependent on traffic demands and development patterns that
may cause some traffic movements to grow faster than others.
SUMMARY
The CH 2 corridor and the CH 2/I-35 interchange generally have safe and freeflowing operations in the existing conditions. As traffic is expected to grow at an
average rate of five to six percent per year over the next few years, capacity
improvements, including reconstruction of the interchange, will be necessary to
maintain an acceptable level of service on CH 2 and avoid impacts on the
freeway. Four interchange concepts have been identified that could provide
adequate capacity for the anticipated 2030 traffic volumes, as well as interim
improvements that can extend the life of the existing infrastructure. As traffic
volumes grow, additional analysis and modeling will need to be done based on
the actual development patterns and resulting traffic flows.
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Traffic Forecast Memorandum
The purpose of this memorandum is to document the peak hour travel demand
forecasts for the CSAH 2 and I-35 Interchange Footprint Study. This
memorandum includes a summary of the development of the peak hour forecasts,
as well as documentation from the Scott County and City of Elko New Market
Comprehensive Plans, which were the source of the daily forecast volumes.
BACKGROUND
The purpose of the CSAH 2 and I-35 Interchange Footprint Study is to identify
the necessary footprint area for a future improved interchange that will serve the
planned growth in the Elko New Market area. With the completion of the Elko
New Market Interceptor and the Metropolitan Urban Service Area (MUSA)
service boundary that includes the City of Elko New Market, significant growth
is expected over the next 20 years. Scott County, the City of Elko New Market,
and the Minnesota Department of Transportation (Mn/DOT) have initiated this
study to identify the right-of-way that may be required for an improved
interchange, along with a concept supporting roadway network, to preserve these
areas from being developed in the interim before the roadway improvements are
made. A composite interchange footprint will be created, as a preferred
alternative for the interchange will not be selected at this stage of the project, and
the appropriate environmental documentation and staff approved layout are not
being completed.
Study Area
The CSAH 2 and I-35 study area includes the existing interchange and extends
approximately one mile in each direction to include the local roadway network
necessary to support the interchange and development in the interchange area.
The study area includes both New Market Township and the City of Elko New
Market, as shown in Figure 1.
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Data Collection
Scott County provided 48-hour tube counts from 2008 and 2009 for the key
roadways surrounding the CSAH 2/I-35 interchange. AM and PM peak hour
counts were taken at four intersections in September 2009:
CSAH 2/Xerxes Avenue
CSAH 2/I-35 southbound ramps
CSAH 2/I-35 northbound ramps
CSAH 2/CSAH 46
The existing count data was used to establish existing peak hour percentages and
directional distributions of traffic on CSAH 2 and the other key roadways.
Traffic counts were not taken for Logan Avenue, which is a future roadway, or
Dupont Avenue, which is currently a very low volume gravel road. In the future,
these roadways will be the first full-access intersections east and west of the
CSAH 2/I-35 interchange.
METHODOLOGY
Both Scott County and the City of Elko New Market completed their 2030
Comprehensive Plans in 2008, including modeling of future year traffic using the
Twin Cities regional travel demand model, developed by the Metropolitan
Council. The model uses the standard four-step planning process of trip
generation, trip distribution, mode choice, and traffic assignment. The model
documentation for the Scott County and City of Elko New Market models are
provided as a reference in Appendix A and Appendix B, respectively.
The primary inputs used in the model are employment, household and
socioeconomic characteristics, and roadway characteristics. The model simulates
travel on the entire transit and highway system within the Twin Cities
metropolitan area. As such, it contains existing freeways, express highways,
principal arterial roadways, and many minor arterial and collector roadways, as
well as existing and planned rail and bus lines. The CSAH 2/I-35 study area is
encompassed by one traffic analysis zone (TAZ) in the Metropolitan Council
model, which was subdivided into more than 40 zones in both the Scott County
and City of Elko New Market models.
The 2030 daily traffic forecasts documented in the Scott County and City of Elko
New Market Comprehensive Plans were used to develop the 2030 peak hour
forecast volumes for the CSAH 2/I-35 interchange and the surrounding roadway
network. The 2030 peak hour volumes were derived by applying the peak hour
percentages, directional splits and turn movement percentages, which were based
on the existing count data, to the 2030 daily forecast volumes. The resulting
values were then adjusted to balance the volumes between intersections and
account for changes in traffic patterns, such as more balanced directional splits.
Peak hour traffic forecasts were prepared using the methods and procedures as
described in Mn/DOT’s Travel Demand Forecast Model Guidelines (April
2006).
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FUTURE DEVELOPMENT ASSUMPTIONS
The socioeconomic data in the regional model, including population and
employment, were documented in the Scott County and City of Elko New
Market 2030 Comprehensive Plans. The 2000 and 2030 population and
employment data for the City of Elko New Market and New Market Township,
as documented in the Scott County Comprehensive Plan, are shown in Table 1.
Table 1. Population and Employment Projections.

FUTURE NETWORK ASSUMPTIONS
The forecasting analysis year used for this study is 2030, based on the availability
of forecast average daily traffic (ADT) volumes. Improvements to the CSAH 2/I35 interchange are not currently programmed; therefore an opening year and
design year for the project have not been established. The 2030 forecast models
included the following roadway improvements near the study area, which are
included in the Scott County or Mn/DOT Transportation Improvement Programs
(TIP) and for which funding has been committed:

CSAH 2 expand to 4-lanes between I-35 and CR 33
Interchange reconstruction at I-35 and CSAH 70 (Dakota Co)
The 2030 model does not include an interchange at CSAH 86/I-35,
approximately 2 miles south of CSAH 2. A future interchange at CSAH 86/I-35
has been identified by Scott County as a potential improvement in the 2030 to
2050 timeframe.
The 2030 model does not include any capacity improvements in the CSAH 2/I-35
study area; however the City of Elko New Market Transportation Plan does
include the development of several new collector roadways:
255th Street – East/west collector, north of CSAH 2
258th Street – East/west collector, north of CSAH 2 and east of Xerxes
Avenue
262nd Street – East/west collector, south of CSAH 2 and east of France
Avenue
Logan Avenue – North/south collector, west of I-35
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FORECAST RESULTS
Daily forecast volumes for the year 2030, as documented in the Scott County and
City of Elko New Market 2030 Comprehensive Plans, were used for this study.
While the growth in employment and households was consistent for the study
area in both plans, the City of Elko New Market modeling contained greater
refinement in terms of the geographic distribution of new development. For
example, the City of Elko New Market plan concentrates the planned growth
along the CSAH 2 corridor whereas the Scott County plan showed some growth
further south in the TAZ. As a result of these differences, the 2030 forecast ADT
volumes from the City of Elko New Market plan were used west of I-35, while
the Scott County 2030 ADT volumes were used for the area east of I-35, which is
outside the city limits.
Summaries of existing and 2030 ADT volumes, as well as the AM and PM
volumes resulting from the calculations, are shown in Figure 2 and Figure 3.
Checks for reasonableness were performed for segments of CSAH 2, Xerxes
Avenue, Logan Avenue, Dupont Avenue and CSAH 46 and documented in
Table 2. Freeway modeling is not being completed as part of this phase of the
CSAH 2/I-35 study, therefore volumes on mainline I-35 have not been included
in the current analysis.
Based on the Twin Cities Forecast Guidelines, the checks include comparing the
base year and future year volumes on four criteria: peak hour percentage of daily
traffic, directional split of peak hour traffic, daily growth factors, and capacity of
road segments beyond the project limits.
Peak Hour Percent of Daily Traffic, Directional Split
The peak hour percentages on CSAH 2, Xerxes Avenue, and CSAH 46 are
generally less than existing, with an average of eight percent of daily traffic. The
directional splits remain commuter-based, with traffic movements oriented
towards northbound I-35 in the AM peak and from southbound I-35 in the PM
peak. However, the forecast volumes are generally more balanced than the
existing volumes. The pattern of traffic flow towards I-35 is expected to continue
in the future, with strong demand between southern Scott County and the central
Twin Cities metropolitan area.
Daily Growth Factors
The daily volumes on all segments of CSAH 2, Xerxes Avenue, and CSAH 46
are expected to grow by an average of approximately six percent per year. This is
a significant growth rate, but not unexpected given that the study area is currently
relatively undeveloped. In addition, the City of Elko New Market population is
projected to grow at an average rate of more than seven percent per year and
employment is projected to grow at an average rate of more than four percent per
year.
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Xerxes Avenue, north of CSAH 2, is projected to have a growth rate of
approximately 15 percent per year. The existing roadway is unpaved and has an
estimated daily volume of less than 200 vehicles. As development occurs, Xerxes
Avenue is expected to be paved and designated as a major collector with a
forecast volume of 3,500 vehicles per day, which explains the resulting high
growth rate.
Capacity of Road Segments Beyond Project Limits
The forecasted volumes on the roadways within the study area are all higher than
the upstream roadway segments outside of the project limits due to the location
of I-35 and the concentration of proposed development within the study area. As
a result, the peak hour forecasted traffic volumes on the roadway segments
beyond the limits of the project do not exceed their capacities. For example, the
peak hour directional capacity of the four-lane segment of CSAH 2 west of
Xerxes Avenue could be as high as 3,160 vehicles per hour per direction and the
two-lane segments of Dodd Boulevard east of the CSAH 2 t-intersection could
have a directional capacity as high as 1,460 vehicles per hour 1. Neither of these
capacities has been exceeded in the 2030 model, therefore the forecasts would be
considered to be reasonable based on capacity.
CONCLUSIONS
Growth in traffic in the study area was generally observed to be approximately
6.1 percent per year, which reflects significant expected development and growth
within the study area by 2030. The next step of the CSAH 2/I-35 project will be
to use the peak hour forecasts to model various arterial and interchange
configurations in Synchro/SimTraffic, with the goal of identifying a range of
potential solutions that will accommodate the forecast traffic volumes.

Cc: Craig Jenson – Scott County Project Manager
Nicole Peterson – Mn/DOT Area Engineer
File

1

Highway Capacity Manual 2000, Chapter 12 – Highway Concepts.
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Table 2. Traffic Forecasting Results.

CSAH 2 Links

Existing

From

To

CSAH 91

Xerxes Ave

Xerxes Ave

Logan Ave

Logan Ave

I-35 Southbound

I-35 Northbound

CSAH 46

CSAH 46

Dodd Blvd

Xerxes Ave

South of CSAH 2

Crossing Links

AM Peak
Hour
Volume 1

AM % of
Daily

9,150

788

8.6%

10,470

965

9.2%

10,470

964

9.2%

5,429

501

9.2%

2,754

303

11.0%

190

21

11.1%

2,350

216

9.2%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2,274

136

6.0%

4,221

272

6.4%

AM
Directional
Split

82%
18%
85%
15%
85%
15%
53%
47%
74%
26%

PM Peak
Hour
Volume 1

PM % of
Daily

911

10.0%

1,088

10.4%

1,106

10.6%

560

10.3%

294

10.7%

14

7.4%

232

9.9%

N/A

N/A

N/A

N/A

N/A

N/A

177

7.8%

390

9.2%

PM
Directional
Split

32%
68%
30%
70%
31%
69%
47%
53%
33%
67%

ADT

Yearly
Growth

24600

4.8%

26200

4.5%

31900

5.4%

14800

4.9%

12300

7.4%

3500

14.9%

4500

3.1%

3600

N/A

5900

N/A

1500

N/A

3900

2.6%

12400

5.3%

AM Peak
Hour
Volume 1

1,540
550
1,820
530
2,090
510
740
620
870
450

AM % of
Daily

8.5%
9.0%
8.2%
9.2%
10.7%

AM
Directional
Split

PM Peak
Hour
Volume 1

74%
26%
77%
23%
80%
20%
54%
46%
66%
34%

930
1,540
940
1,730
1,100
2,090
850
830
540
760

41%
59%
78%
22%

150
110
140
280

44%
56%
73%
27%

190
120
210
340

53%
47%

70
50

57%
43%
72%
28%

130
170
430
710

PM % of
Daily

10.0%
10.2%
10.0%
10.3%
10.6%

PM
Directional
Split

38%
62%
35%
65%
34%
66%
51%
49%
42%
58%

2

North of CSAH 2

Logan Ave

Eastbound
Westbound
Eastbound
Westbound
Eastbound
Westbound
Eastbound
Westbound
Eastbound
Westbound

ADT

2030

Northbound
Southbound
Northbound
Southbound

43%
57%
88%
12%

64%
36%
28%
72%

160
230
320
90

11.1%
9.1%

7.4%
9.3%

58%
42%
33%
67%

3

North of CSAH 2
South of CSAH 2
Dupont Ave

Northbound
Southbound
Northbound
Southbound

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

170
220
380
140

10.8%
8.8%

8.6%
9.3%

61%
39%
38%
62%

4

South of CSAH 2

Northbound
Southbound

North of CSAH 2

Northbound
Southbound
Northbound
Southbound

N/A
N/A

N/A
N/A

100
90

12.7%

8.0%

58%
42%

CSAH 46

South of CSAH 2
1
2

3
4

AM Peak Hour = 6:30-7:30 AM. PM Peak Hour = 4:45-5:45 PM.
No tube count available. Existing ADT estimated from peak hour volumes.

Future collector roadway.
Local roadway. No existing count data available.

63%
37%
79%
21%

38%
62%
37%
63%

130
100
540
210

5.9%
6.0%

7.7%
9.2%

43%
57%
38%
62%

The Scott County Traffic Model Final Report and Documentation is included as Appendix C-6 of the
Scott County 2030 Comprehensive Plan Update and can be found at the following location:
http://www.co.scott.mn.us/wps/portal/ShowPage?CSF=977
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CH 2/I-35 Evaluation Matrix
Alternatives
Study Goal

Project Goals

Measureable Criteria
Provides adequate arterial capacity (v/c) to
accommodate 2030 traffic volumes.
Meets CSAH 2 design speed of 55 mph.

Provide a facility (roadways and bridges)
that will have sufficient capacity to
effectively accommodate future traffic
volumes and meet safety requirements.

F - SPUI

G - Diverging
Diamond

H - Directional
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Minimizes impacts to freeway operations,
such as speed, density, and weaving.
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_

--

++

++

++

++

+

+

+

Consistency with local comprehensive
plans.
Retains developable parcels in all quadrants
of the interchange.
Ability for footprint to accommodate
changes in traffic characteristics over time
with minimal additional impacts
Avoids and/or minimizes impacts to
sensitive environmental resources such as
wetlands, historic properties, streams, 4(f)
and 6(f) properties and any other known
sensitive resource.
Avoids and/or minimizes impacts to known
contaminated site(s)
Avoids and/or minimizes right-of-way
acquisition

ALTERNATIVES TO BE CARRIED FORWARD
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YES

NOT INCLUDED IN
FOOTPRINT

NO

NO

YES

YES

NO

N/A

Provides unneeded
capacity, leading to
larger ROW footprint.
The alternative is not
eliminated, but is not
included in the
interchange footprint.

Number of bridges construction and
maintenance costs.

Number of bridges construction and
maintenance costs.

N/A

N/A

Right-of-way impacts.
Number of bridges. Lack
of flexibility.

NO

Does not provide
sufficient capacity.

WHY ALTERNATIVE ELIMINATED

--

E2- Flyover

+

Does not preclude interchange at CSAH 86.

N/A

E1 - Flyover with
Braided Ramps

++

Develop an interchange footprint and
supporting roadway network to allow the
City and County to preserve necessary
right-of-way as development occurs in the Provide a facility that allows for flexibility to Provides opportunities for phased
accommodate future changes to
implementation or interim improvements.
CSAH 2/I-35 interchange area.
development and traffic patterns.
Is cost-effective to construct and maintain.

+

E - Full Cloverleaf

+

Provides a minimum of 1/4-mile spacing
Provide a facility that meets current access
between full-access intersections on CSAH
management standards.
2.
Provides feasible and cost-effective options
for increasing interchange and/or ramp
capacity.

Evaluation Scoring: ++

++

D1- Parclo with
CollectorDistributor

--

Meets Mn/DOT freeway design standards.

Provide a facility based on sound
environmental practices

--

C - Tight Diamond

D - Partial
Cloverleaf

Provides for safe pedestrian and bicycle
crossing of I-35 on CSAH 2.
Provides adequate interchange capacity
(v/c) to accommodate 2030 traffic volumes.

Accommodates future expansion on I-35.

Provide a facility that supports local and
regional economic development goals and
objectives

No Build

B - Standard
Diamond

Fatal Flaw

YES

N/A

NO

Does not provide
sufficient capacity.

NO
SE loop requires twolane merge onto
freeway or single lane
loop with insufficeint
capacity. Neither has
good operations.

