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FINAL MEMORANDUM

TO: Lyndon Robjent, P.E., Assistant County Engineer
Anoka County Highway Department
FROM: Jim Dvorak, P.E., Vice President
Marie Cote, P.E., Principal
DATE: September 7, 2005
SUBJECT:  1-35E/CSAH 14 INTERCHANGE ALTERNATIVES EVALUATION
INTRODUCTION

Anoka County, in cooperation with Washington County, Centerville, Lino Lakes and Hugo, is
planning the reconstruction of CSAH 14 from 1-35W to the east county line. Due to its impact on
the proposed reconstruction of CSAH 14 and the issue of local access in the vicinity of the
interchange, an alternatives evaluation of the future I-35E/CSAH 14 interchange design has been
conducted. The purpose of this memorandum is to document the planning level review of the
interchange alternatives in order to narrow down the possible alternatives.

Two traffic forecast scenarios have been considered: one using the Regional Forecast Model for
Year 2030, and the second being a “full build” scenario. Concepts for both traffic levels are shown
to illustrate the possible range of improvements. A final interchange configuration cannot be
selected until an agreement is reached on the appropriate traffic levels, and preliminary design,
modeling and environmental documents are completed.

TRAFFIC FORECASTS

In the Anoka County CSAH 14 Roadway Alternatives Analysis Report dated July 2004, traffic
forecasts were developed for year 2030 build conditions. Traffic forecasts were developed for the
study area using an enhanced year 2030 Regional Forecast Model to include the proposed regional
access alternatives and CSAH 14 upgrades. Figure 1.2, Regional Access Alternatives — Option 1,
illustrates the traffic volumes developed by the use of the Regional Forecast Model. This
alternative presents 2030 traffic volumes with no additional access to the regional system. In
addition, traffic volumes for a “Full Build” condition were examined to understand roadway system
implications for the full range of development currently anticipated in area communities long range
plans. Figure 4.4, Full Build Option 4, shows the resultant traffic forecasts for the full build
scenario.
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The intensity and extent of development anticipated in these long range plans is not included in the
current Metropolitan Council Travel Demand Model used to develop 2030 traffic volumes.
However, planners from these local communities feel this level of development may be likely at
some point in the future given the current development patterns; the only question is that of timing.
The purpose of developing “Full Build” traffic volumes is to understand the pressures this ultimate
land use scenario would place on area roadway systems.
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2030 REGIONAL MODEL ALTERNATIVE

Using the Regional Model as a base, the following Figure 1.2 illustrates the forecast traffic volumes
on area roadways. These volumes were used to develop forecast turn movements presented in
Table 1, which in turn were used to develop and evaluate a possible interchange configuration
which is presented as Figure A.
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FULL BUILD ALTERNATIVES

For purposes of this interchange alternatives evaluation, the “Full Build” traffic forecasts shown in
the Figure 4.4 were used as a worst-case scenario. These year 2030 traffic volumes are expected to
be refined in the AUAR process related to future development northwest of the subject interchange
location.

Figure 4.4 shows the traffic volumes for area roadways developed for Full Build scenario and
Table 2 summarizes the turn movements developed based on the “Full Build” traffic forecasts.
These volumes were used in the interchange alternative preparation and evaluation.

Interchange Alternatives Evaluation
Preliminary Review
The interchange alternatives evaluation began with the following interchange alternatives (10):

1.  Adiamond interchange with two through lanes in each direction and double left-turn lanes
onto the entrance ramps (Figure 1).

2. Adiamond interchange with a loop in the northwest quadrant to accommodate the westbound
to southbound left-turn movement (Figure 2).

3. Adiamond interchange with a loop in the northwest quadrant. The southwest on-ramp is
replaced with eastbound left-turn lanes onto the loop (Figure 3).

4. A partial cloverleaf interchange “A” with loops in the northwest and southeast quadrants,
“ahead” of the bridge on CSAH 14. A collector-distributor (C-D) roadway is provided for
westbound CSAH 14 traffic to reduce conflicts at the east ramp intersection by allowing
traffic entering southbound 1-35E to bypass the east ramp signal. The southwest frontage road
connects to west ramp intersection (Figure 4).

5. A partial cloverleaf interchange “B” with loops in the northeast and southwest quadrants,
beyond the bridge on CSAH 14 (Figure 5).

6.  Asingle point urban interchange (SPUI). Access to the southwest frontage road would be via
right-turn access to CSAH 14 and a local street underpass (Figure 6).

7. A *“Super” diamond interchange with auxiliary lanes, double left-turn lanes and three through
lanes across the bridge. Access to the southwest frontage road would be via right-turn access
to CSAH 14 and a local street underpass (Figure 7).

8.  Afolded “A/B” interchange with all four outer ramps and two loops on the south side of
CSAH 14 (Figure 8).

9. Afolded “B/A” interchange with all four outer ramps and two loops on the north side of
CSAH 14. The southwest frontage road connects to west ramp intersection (Figure 9).

10. A folded ”B/A” interchange with all four outer ramps and two loops on the north side of
CSAH 14. However, the northeast loop becomes an inverted loop with a bridge over 1-35E.
The southwest frontage road connects to the west ramp intersection (Figure 10).
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DIAMOND PLUS NORTHWEST LOOP AND NO
SOUTHWEST RAMP

CSAH 14

Figure 3
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As shown in Table 3, each of the interchange alternatives was analyzed on a critical lane basis for
year 2030 a.m. and p.m. peak hour conditions, for each ramp intersection.

Table 3
Interchange Ramp Intersection Volume to Capacity Ratios for Year 2030 Peak Hour
Forecasts )

A.M. Peak Hour P.M. Peak Hour
Alternative Interchange Type West East West East Ramp
Ramp Ramp Ramp 4) 6)
Diamond 0.91 0.79 0.76 0.88 0.86
Diamond with 0.53 0.60 0.68 0.88 0.74
Northwest Loop ?
3 Diamond with 0.75 0.60 0.90 0.88 0.74
Northwest Loop and
No Southwest Ramp )
4 PARCLO “A” @ 0.47 0.51 0.68 0.88 0.74
5 PARCLO “B” 0.91 0.71 0.68 0.88 0.58
6 SPUI 0.91® 0.88 @ 0.69
7 Super Diamond 0.91 0.50 0.61 0.72 0.64
8 Folded “A/B” 0.91 0.52 0.64 0.88 0.74
9 Folded “B/A” © 0.47 0.65 0.68 |0.88 0.74
10 Folded “B/A” 0.56 0.65 0.68 0.88 0.53
with inverted loop

@ Capacity is assumed to be at a critical lane volume of 1,400 vehicles per hour. (Highway Capacity Planning Level
Analysis)

@ There is only one ramp intersection with this design.

® The east ramp volume to capacity ratio is the sum of the eastbound through and the northbound right-turn volumes.
For Alternate 7, three eastbound lanes are assumed.

@ This is the volume to capacity ratios for the other conflicting movements at the east ramp intersection during the
PM peak hour.
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A description of the plusses and minuses of each alternative is as follows:

1. Diamond:

a. Plus
i.  Has the lowest cost
ii.  The smallest footprint
iii.  Conventional layout
Iv. Provides larger distance to adjacent intersections than most alternatives
v. Individual ramp signals are relatively simple

b. Minus

i.  Has small reserve capacity

il.  Success is dependent upon ramp intersection spacing and an adequate understanding
of diamond interchange signal phasing

ili. Because of one exit and one entrance per direction, the northbound exit and
southbound entrance ramps will require two lanes

iv. Does not allow for full access at 21st Avenue

2.  Diamond with Northwest Loop

a. Plus
i.  Addition of loop adds capacity
ii.  Conventional layout
ii.  Could have two single lane entrances rather than a two-lane entrance
iv. Greater spacing between ramp intersections
v.  May have smaller bridge
vi.  Requires less right-of-way in northeast and southeast quadrants

vii. Could make connections to southwest quadrant easier

b. Minus
I.  Northbound exit ramp will need two-lane design

ii.  Adds delay to westbound to southbound movement when compared to the
Parclo “A” with C-D roadway
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3. Diamond with Northwest Loop and No Southwest Ramp

a. Plus
i.  Addition of loop adds capacity
ii.  Conventional layout
ii.  Greater spacing between ramp intersections
iv. May have smaller bridge
v.  Requires less right-of-way in northeast, southeast and southwest quadrants
vi.  Connections to southwest quadrant easier

b. Minus
I.  Northbound exit ramp will need two-lane design

ii. Adds delay to westbound to southbound movement when compared to the
Parclo “A” with C-D roadway

iii.  Has single entrance loop which needs to have two lanes
iv. Eastbound to southbound right turn will be too large for this design

4. Parclo “A”

a. Plus
i.  Addition of loop adds capacity
ii.  Conventional layout
iii.  Could have two single lane entrances rather than a two lane entrance
iv. Greater spacing between ramp intersections
v.  Two phase signals at ramp intersections

vi.  Westbound CSAH 14 traffic entering either northbound or southbound 1-35E can
bypass signals with C-D roadway

vii. Requires less right-of-way in northeast quadrant, uses existing right-of-way in
southeast quadrant

viii. Could make connections to southwest quadrant easier

b. Minus
i.  Northbound exit ramp will need two lane design
ii.  Wide bridge
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5. Parclo “B” does not fit site very well and does not serve westbound to southbound heavy
movement.

6. Single Point

a. Plus
i.  Compact and saves right-of-way
ii.  Shortest travel paths
b.  Minus
i.  Requires both south ramps to have two lanes
ii.  Has less reserve capacity than alternatives with northwest loop

iii.  Right-turn movement onto eastbound CSAH 14 needs to have two lanes and be
controlled by a signal to avoid weaving, difficult to do with SPUI design

iv.  Right-turn movement onto southbound I-35E will also need double right-turn lanes

v.  Southbound right-turn movement at west ramp intersection will need to be signal
controlled to avoid weaving

vi. Expensive bridge and retaining walls
vii. Makes access to southwest quadrant more difficult

7. Super Diamond

a. Plus
I.  Standard design
ii.  Saves right-of way in northeast and northwest quadrants

b. Minus
Requires south ramps to have two lanes

Ii.  Has less reserve capacity at west ramp intersection
iii. Makes access to southwest quadrant more difficult
iv. Does not allow for full access at 21st Avenue

8.  Folded “A/B” does not fit site very well and has no traffic benefits.
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9. Folded “B/A”

a. Plus
I.  Serves travel pattern very well
ii.  Allows for single lane ramps
iii. Can allow access to southwest quadrant
iv. Addition of loops add capacity
v.  Greater spacing between ramp intersections

b. Minus
I.  East ramp intersection will require careful design of geometry and signal phasing

ii.  Requires extensive right-of-way in northeast quadrant

10. Folded “B/A” with inverted loop has an added bridge and offers little added capacity, in
addition to redirecting traffic with added expense.

As a result of our preliminary review of the 10 interchange alternatives, the following key traffic
operation issues have been identified:

e The westbound to southbound movement is best handled by a loop.

e The “choke point” for nearly all of the designs is the eastbound CSAH 14 exiting leg where
the heavy right turn from 1-35E joins with the other eastbound traffic. The capacity of this
exit point will control interchange operations.

e The east ramp has a high northbound exit volume. CORSIM freeway modeling needs to be
performed to determine whether a separate or combined two-lane exit is necessary.

e The first local access point to the west with a full movement intersection must be the north-
south county road.

e A south leg may be added to the west ramp intersection for several of the alternatives.

In addition, a more detailed evaluation was conducted for the following three alternatives:

e Diamond with Northwest Loop (Alternative 2) — appears to offer sufficient capacity with
slightly lower cost and less right-of-way requirements than Alternatives 4 and 9.

e Parclo “A” (Alternative 4) — appears to offer the best overall operation while utilizing
simple traffic signals. Uses existing right-of-way in the southeast quadrant, but takes up
more overall space and is more expensive than Alternative 2.

e Folded “B/A” (Alternative 9) — is similar to Mn/DOT’s concept and provides adequate
capacity, but takes up more space and is more expensive than Alternative 2.
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As a result of the preliminary review, a more detailed analysis of the three interchange alternatives
was conducted and is summarized in Table 4. As previously stated, the operations analysis results
shown in Table 4 are based on the “Full Build” traffic forecasts. As shown in the following

figures, upgraded concepts were also prepared.

Table 4

Interchange Alternatives Planning Level Analysis

Diamond with

Evaluation Criteria Northwest Loop PARCLO “A” Folded “B/A”
(Alternative 2) (Alternative 4) (Alternative 9)
. . West East West East West East
Traffic Operations Ramp (2) Ramp Ramp (2) Ramp Ramp Ramp
L. am 740 1240 740 720 740 767
- Critical Lane Volume
pm 1060 1040 1060 1040 1060 820
. am B C B B B B
- Level of Service
pm C C C C C B
Volume/Capacit am 0.53 0.89 0.53 0.51 0.53 0.55
pactly pm 078  074® | o076  074® | o076 0.5®
Constructability
- Maintain Traffic on Ramps Difficult Easiest Moderate
Transit Opportunity Same Same Same
Ped/Bike Operations
- Trail on South side MUESt cross loop NB
ntrance ramp
Environmental Issues
- Wetlands/Floodplain Least Moderate Highest
- Other
Construction Costs
- Bridge $2,800,000 $3,700,000 $3,600,000
- Ramps/Loops $4,100,000 $4,600,000 $4,200,000
- Auxiliary Lane $2,000,000 $2,000,000 $2,000,000
- Staging $600,000 $300,000 $300,000
- Signals $400,000 $400,000 $400,000
- Other (Backage Road) $300,000 $300,000 $300,000
- Right of Way $1,600,000 $1,800,000 $2,400,000
- Right of Way (Acres) 12 14 18
TOTAL $11,800,000 $13,100,000 $13,200,000

@ East ramp v/c is controlled by eastbound through & northbound right turn for all alternatives & is 0.88 with a
critical lane volume of 1225. The number shown in the table above is the v/c ratio for the secondary critical lane

volume.
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SUMMARY AND RECOMMENDATIONS

Based on this traffic analysis, the following conclusions and recommendations are offered for your
consideration:

For the Anoka County CSAH 14 Roadway Alternatives Analysis, traffic forecasts were
developed for year 2030 build conditions. Traffic forecasts were developed for the study
area using an enhanced year 2030 Regional Forecast Model to include the proposed regional
access alternatives and CSAH 14 upgrades. In addition, traffic volumes for a “Full Build”
condition were examined to understand roadway system implications for the full range of
development currently anticipated in area communities long range plans. For purposes of
the interchange alternatives evaluation, the “Full Build” traffic forecasts were used as a
worst-case scenario.

Using the year 2030 Regional Forecast Model, a diamond interchange with a northwest loop
will provide adequate capacity for the projected traffic volumes.

As a result of the preliminary review of the 10 Interchange Alternatives for the “Full Build”,
a more detailed evaluation of the following three alternatives was conducted:

o  Diamond with Northwest Loop (Alternative 2) — appears to offer sufficient
capacity with slightly lower cost and less right-of-way requirements than
Alternatives 4 and 9.

o Parclo “A” (Alternative 4) — appears to offer the best overall operation while
utilizing simple traffic signals. Uses existing right-of-way in the southeast
quadrant, but takes up more overall space and is more expensive than
Alternative 2.

o Folded “B/A” (Alternative 9) — is similar to Mn/DOT’s concept and provides
adequate capacity, but takes up more space and is more expensive than
Alternative 2.

As a result of the detailed analysis of the three interchange alternatives, the diamond
interchange with a northwest loop (Alternative 2) may be the preferred alternative due to its
lower cost and the ability to operate similar to the other alternatives.

Additional study and traffic modeling may show that the folded “B/A” interchange
(Alternative 9) provides benefits that outweigh the additional right-of-way and costs.
Therefore, options to construct Alternative 9 should remain open until a final determination
IS made.

As part of this evaluation, an operations analysis for Alternatives 2 and 9 were conducted
for the a.m. and p.m. peak hours using the enhanced year 2030 forecasts. All signalized
intersections were analyzed using the Synchro/SimTraffic software. Results of the analysis
shown in Table 3 indicate that all key intersections are expected to operate at a LOS C or
better during the a.m. and p.m. peak hour, for Alternatives 2 and 9.
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In addition to the interchange alternatives for future conditions, interim improvements were
developed for the 1-35E/CSAH 14 interchange area and analyzed to address the following:

o Improve existing traffic operational problems
0 Provide access to the south with the reconstruction of CSAH 14
o0 Provide access to a future park-and-ride lot in the southwest quadrant of interchange

Based on our analysis, the 1-35E/CSAH 14 ramp intersections are expected to operate
acceptably (LOS D or better) with the recommended interim improvements. It is important
to note that the recommended interim improvements are consistent with future interchange
improvements associated with Alternative 2 (Diamond Interchange with a Northwest Loop)
and Alternative 9 (Folded B/A). An Interstate Access Request (IAR) will need to be
prepared for the interim improvements.
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