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DRAFT MEMORANDUM
To: Earl Haugen, Executive Director Grand Forks – East Grand Forks MPO

From: Brandon Bourdon, P.E. (ND, MN), Kimley-Horn and Associates

Date: February 9, 2018

Re: Grand Forks-East Grand Forks MPO 2045 Street/Highway Plan Update
River Crossing Alternatives Analysis

A variety of additional potential Red River crossing locations have been included in prior Grand Forks – East Grand
Forks long range transportation plans. These additional river crossings have been discussed, documented, and
analyzed at varying degrees since at the late 1960s. Since the 2004 long range transportation plan update, the
locations for any new river crossings have included both the 32nd Avenue and Merrifield Road river crossings. The
Merrifield Road crossing has been a “bypass” option that would provide regional benefit by reducing trips,
particularly truck trips, through the urbanized area.

There has been renewed interest in adding an additional river crossing(s) recently. Since the Grand Forks – East
Grand Forks Metropolitan Planning Organization (MPO) is in the process of updating the region’s transportation
plan, a high-level transportation focused planning analysis has been completed to assess some transportation
benefits of several potential river crossings. This analysis focuses on the transportation planning impacts of the
following potential river crossing locations:

· 24th Avenue
· 32nd Avenue
· 47th Avenue
· Merrifield Road

Advanced Traffic Analysis Center (ATAC) has been completing travel demand modeling as part of the 2045
Street/Highway Plan Update. ATAC used the regions travel demand model for this analysis to develop 2045 daily
traffic forecasts. Kimley-Horn and WSB used these forecasts to analyze regional traffic pattern changes, link level
volume to capacity (V/C) ratios, and local intersection level of service (LOS) for each of the four potential new river
crossings scenarios. Each river crossing was analyzed at a regional and local level to allow for a comparison of
transportation impacts. The purpose of this memorandum is to summarize the findings of this analysis.

Existing and No Build Traffic Conditions

Existing and No Build traffic conditions were analyzed on both a link and intersection LOS basis. The link level
analysis focused on several key corridors within the urbanized area of the MPO. The corridors analyzed are:

· Gateway Drive (US 2) from Columbia Road to Central Avenue
· DeMers Avenue from Columbia Road to 4th Street (Business US 2)
· 4th Avenue / Minnesota Avenue / 1st Street from DeMers Avenue to 3rd Avenue
· 24th Avenue from Washington Street to Belmont Road
· 32nd Avenue from Columbia Road to Belmont Road
· 47th Avenue from Washington Street to Belmont Road
· Bygland Road / 3rd Avenue / 2nd Avenue from Rhinehart Drive to Business US 2
· Belmont Road from 4th Avenue to 17th Avenue
· Washington Street from DeMers Avenue to 55th Avenue
· 4th Street / Business US 2 from DeMers Avenue to 170th Street
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In addition to the corridors, six intersections were analyzed at an overall intersection LOS basis. The analyzed
intersections include the following:

· DeMers Avenue and 5th Street
· DeMers Avenue and Washington Street
· Washington Street and 17th Avenue
· Washington Street and 32nd Avenue
· 1st Street and 3rd Avenue
· 4th Avenue and Belmont Road

Existing traffic patterns were first analyzed at a link level. To complete the link level analysis, ADT volumes (average
daily traffic) and V/C ratios under Existing conditions were provided by ATAC. The V/C ratios were then compared
to planning level LOS ratings based on typical facility V/C ratios. LOS ratings were then assigned to the links that
were reviewed as part of this analysis.

Overall, the urbanized area is operating acceptably under Existing conditions although several links operate LOS
C and D. Figure 1, below, shows the link level LOS under Existing conditions. Table 1 below describes the V/C
thresholds for each of the LOS criteria.

Table 1: Link Level of Service Thresholds

Level of Service Link Level Volume to Capacity
LOS Threshold

A 0.0 to 0.6

B >0.6 to 0.7

C >0.7 to 0.8

D >0.8 to 0.85

D- >0.85 to 0.9

E >0.9 to 1.0

F >1.0
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Figure 1: Existing Conditions Link Level LOS Summary
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Although analyzing link V/C ratios and LOS are beneficial, another way to analyze traffic is to focus on intersection
operations. An intersection capacity analysis can identify operational concerns that may not be apparent by
completing a link LOS analysis. To complete the intersection analysis existing turning movement counts, collected
in 2017, were used to model intersection operations and review intersection LOS. This analysis was completed
during the PM peak hour at the study intersections for Existing, 2045 No Action, and the four potential bridge
crossing alternatives under 2045 conditions. Synchro version 9 was used to complete this analysis.

The LOS grades shown below, which are provided in the Transportation Research Board’s Highway Capacity
Manual (HCM), quantify and categorize the driver’s discomfort, frustration, fuel consumption, and travel times
experienced as a result of intersection control and the resulting traffic queuing. A detailed description of each LOS
rating can be found in Table 2.

Table 2: Level of Service Grading Descriptions
Level of Service Description

A Minimal control delay; traffic operates at primarily free-flow conditions; unimpeded movement within
traffic stream.

B Minor control delay at signalized intersections; traffic operates at an unimpeded level with slightly
restricted movement within traffic stream.

C Moderate control delay; movement within traffic stream more restricted than at LOS B; the formation
of queues contributes to lower average travel speeds.

D Considerable control delay that may be substantially increased by small increases in flow; average
travel speeds continue to decrease.

E High control delay; average travel speed no more than 33 percent of free flow speed.

F Extremely high control delay; extensive queuing and high volumes create exceedingly restricted traffic
flow.

The range of control delay for each rating (as detailed in the HCM) is shown in Table 3. Signalized intersections
are expected to carry a larger volume of vehicles and stopping is required during red time, so higher delays are
generally tolerated more by drivers for each corresponding LOS ratings. In general, LOS D or better for overall
intersection LOS is the accepted standard for existing and future intersection operations.

Table 3: Level of Service Grading Descriptions

Level of
Service

Average Control Delay (s/veh) at:

Unsignalized Intersections Signalized Intersections

A 0 – 10 0 – 10

B > 10 – 15 > 10 – 20

C > 15 – 25 > 20 – 35

D > 25 – 35 > 35 – 55

E > 35 – 50 > 55 – 80

F > 50 > 80

For unsignalized intersections, LOS is reported for the worst approach and overall intersection. Similar to the link
level analysis, the overall intersection LOS does not show any issues at the analyzed intersections under Existing
conditions. Table 4 below summarizes the Existing PM peak intersection operations.
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Table 4: Existing Intersection LOS Summary

Analyzed Intersection/ LOS DeMers Ave
at 5th Street

DeMers Ave at
Washington St.

Washington St. at
17th Ave

Washington St.
at 32nd Ave

1st St. at 3rd

Ave
4th Ave at

Belmont Rd.

Existing PM Peak LOS B D C C A B

No Build conditions were analyzed in the same manner as existing conditions except using 2045 No Build ADTs
and V/Cs provided by ATAC. Under this scenario, no additional bridge crossings were assumed by 2045. Figure 2
on the next page shows the link level LOS under 2045 No Build conditions. This analysis shows that several key
corridors are operating undesirably (LOS worse than D). All three river crossings in addition to segments of
Washington Street and 32nd Avenue are anticipated to operate at LOS E or F.
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Figure 2: 2045 No Build Conditions Link Level LOS Summary
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In addition to the link level analysis, an intersection analysis was also completed. To develop volumes for the 2045
No Build scenario, link ADTs under Existing and 2045 No Build conditions were compared on all intersection
approaches. Then a growth factor for each approach was developed based on that comparison. The growth factor
was used to adjust the existing turning movement counts to create future turning movement volumes at each
intersection.

The intersection LOS analysis shows a similar trend as the link level LOS. The intersections of DeMers Avenue and
Washington Street, Washington Street and 32nd Avenue, and 4th Avenue and Belmont Road show undesirable
operations under 2045 No Build conditions. Table 5 below is a continuation of Table 4, it summarizes the
intersection LOS under both Existing and 2045 No Build conditions.

Table 5: Existing and 2045 No Build Intersection LOS Summary

Analyzed Intersection/ LOS DeMers Ave
at 5th Street

DeMers Ave at
Washington St.

Washington St. at
17th Ave

Washington St.
at 32nd Ave

1st St. at 3rd

Ave
4th Ave at

Belmont Rd.

Existing PM Peak LOS B D C C A B

2045 No Build PM Peak
LOS B E D E B F

The operational challenges at the two Washington Street intersections are also evident when looking at Figure 2,
many areas where links are anticipated to operate at LOS E or F occur around these two intersections. The poor
operations at 4th Avenue at Belmont Road are attributed to the existing intersection control. The 2045 No Build
volumes exceed the capacity of an all-way stop. The intersection of 4th Avenue at Belmont Road was recently a
signal, but it was removed after a vehicular crash rendered it inoperable. The all-way stop is acceptable under
Existing traffic levels. Under 2045 No Build conditions, if a signal was reinstalled, the intersection would operate at
an acceptable LOS. Figure 3 on the next page shows intersection LOS values from Table 5 on a map.
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Figure 3: Existing and 2045 No Build Intersection LOS Summary
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River Crossing Analysis

Based on input from area political leaders and agency staff in the region, the following four potential new river
crossing locations were analyzed: 24th Avenue, 32nd Avenue, 47th Avenue and Merrifield Road. Each river
crossing was analyzed at a local level (intersection and link LOS) and regional level (global metrics such as urban
vehicle miles traveled) under 2045 conditions to determine transportation related impacts of each potential crossing
on the transportation network. A summary matrix of each river crossing is included at the end of this memo that
provides an overall comparison.

Local Impacts
Figures 4 through 11 on the following pages show the corridor ADTs and link level LOS for each of the potential
river crossing alternatives. Here are a few observations noted:

· The Point Bridge link LOS operates better under the 24th Avenue and 32nd Avenue river crossing
alternatives.

· Gateway Drive operates better under the 24th Avenue, 32nd Avenue, and 47th Avenue river crossings.
· DeMers Avenue experienced similar operations under each of the alternatives analyzed.
· Washington Street operated with the fewest LOS F segments under the 32nd Avenue and 47th Avenue river

crossing alternatives.
· Belmont Road operations were better under all the river crossing alternatives when compared to the No

Action scenario.
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Figure 4: ADT Summary for the Proposed 24th Avenue River Crossing
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Figure 5: Link Level of Service Summary for the Proposed 24th Avenue River Crossing
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Figure 6: ADT Summary for the Proposed 32nd Avenue River Crossing
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Figure 7: Link Level of Service Summary for the Proposed 32nd Avenue River Crossing
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Figure 8:ADT Summary for the Proposed 47th Avenue River Crossing
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Figure 9: Link Level of Service Summary for the Proposed 47th Avenue River Crossing
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Figure 10: ADT Summary for the Proposed Merrifield Road River Crossing
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Figure 11: Link Level of Service Summary for the Proposed Merrifield Road River Crossing
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The second part of the river crossing analysis looked at the same six intersections analyzed under the Existing and
No Build scenarios. Turning movement counts for each intersection and each river crossing scenario were created
using the same methodology as for the No Build scenario. Table 6 is a continuation of Tables 4 and 5.

Table 6: Intersection LOS Summary

Analyzed
Intersection/ LOS

DeMers
Ave at 5th

Street

DeMers Ave at
Washington

St.

Washington
St. at 17th

Ave

Washington
St. at 32nd

Ave

1st St. at
3rd Ave

4th Ave at
Belmont

Rd.

Existing PM Peak
LOS B D C C A B

2045 No Build PM
Peak LOS B E D E B F

24th Avenue
Crossing PM Peak

LOS
B E D F A C

32nd Avenue
Crossing PM Peak

LOS
B E D F A C

47th Avenue
Crossing PM Peak

LOS
B E D E A C

Merrifield Road
Crossing PM Peak

LOS
B E D E A F

For the intersection analysis, there are some differences between the river crossing alternatives. The major
difference between the scenarios occurs at the intersections of Washington Street and 32nd Avenue and 4th Avenue
and Belmont Road. The 24th Avenue and 32nd Avenue crossings pull traffic from the north and shift it south. This
increases the traffic volumes on Washington Street on the southern end causing poor operations. The operations
at the intersection of 4th Avenue at Belmont Road vary greatly depending on the amount of traffic on the east/west
approaches. This is a stop-controlled intersection and under the 24th Avenue, 32nd Avenue, and 47th Avenue
crossing scenarios, significant E/W ADT is shifted from the intersection decreasing the overall LOS at the
intersection to an acceptable level. Under the Merrifield Road crossing scenario, little traffic is pulled from the E/W
movements, therefor a positive impact at this intersection is not realized as experienced under the other river
crossing scenarios. This intersection could be signalized, as it was recently, to serve the increased traffic demand
at a satisfactory level of service. Figure 12 on the following page summarizes the overall intersection LOS for each
of the analyzed river crossings including Existing and No Build conditions.
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Figure 12: Intersection LOS Summary
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Regional Impacts
One goal of a new river crossing is to alleviate the anticipated congestion on the existing crossings by providing
users an alternate route. Table 7 summarizes the ADTs by scenario for each of the existing and proposed river
crossings. Many of the river crossing scenarios have similar results from a traffic volume perspective, although
there is generally a decrease in the river crossing volume served by the proposed river crossing as it moves further
to the south. There are also some notable decreases in traffic volumes on the Minnesota Avenue / 1st Street SE
crossing under the 24th Avenue, 32nd Avenue and 47th Avenue scenarios.

Table 7: Forecast River Crossing ADTs Summary

River Crossing Location Existing 2045 No
Build

2045 with
24th Crossing

2045 with 32nd
Crossing

2045 with 47th
Crossing

2045 with Merrifield
Crossing

US 2 18,700 29,100 27,400 27,400 27,800 28,300

Demers Avenue 14,800 20,800 19,300 19,200 19,400 20,300

Minnesota Avenue / 1st Street 7,600 12,700 7,900 8,000 9,300 11,100

24th Avenue -- -- 8,700 -- -- --

32nd Avenue -- -- -- 8,800 -- --

47th Avenue -- -- -- -- 7,600 --

Merrifield Road -- -- -- -- -- 3,600

Total ADT 41,100 62,600 63,300 63,400 64,100 63,300

Table 8 summarizes the net difference between each scenario at the Red River crossings as compared to No
Build.

Table 8: Net ADT Change by Red River Crossing as Comparted to No Build ADT

River Crossing Location 2045 with 24th
Crossing

2045 with 32nd
Crossing

2045 with 47th
crossing

2045 with Merrifield
crossing

US 2 -1,700 -1,700 -1,300 -800

Demers Avenue -1,500 -1,600 -1,400 -500

Minnesota Avenue / 1st Street -4,800 -4,700 -3,400 -1,600

24th Avenue 8,700 -- -- --

32nd Avenue -- 8,800 -- --

47th Avenue -- -- 7,600 --

Merrifield Road -- -- -- 3,600

Net ADT Difference 700 800 1,500 700
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Table 9 below summarizes the link LOS at each river crossing for each scenario.

Table 9: River Crossing Link LOS by Scenario

River Crossing Location 2045 No
Build

2045 with 24th
Crossing

2045 with 32nd
Crossing

2045 with 47th
Crossing

2045 with Merrifield
Crossing

US 2 E D D D E

Demers Avenue F F F F F

Minnesota Avenue / 1st Street E B B C D

24th Avenue -- A -- -- --

32nd Avenue -- -- A -- --

47th Avenue -- -- -- A --

Merrifield Road -- -- -- -- A

Table 10 summarizes the ADT link volumes on Bygland Road and TH 220 for each of the scenarios analyzed.

Table 10: Forecast ADTs on Bygland Road and TH 220 Summary

River Crossing Location Existing 2045 No
Build

2045 with
24th Crossing

2045 with 32nd
Crossing

2045 with 47th
Crossing

2045 with Merrifield
Crossing

TH 220 River Crossing 970 2,330 4,900 5,290 5,340 3,520

Bygland Road N. of Rhinehart Dr. 9,900 12,090 8,070 8,450 10,110 11,420

Table 11 summarizes the net difference between each scenario as compared to No Build on Bygland Road and
TH 220.

Table 11: Net ADT Change on Bygland Road and TH 220 as Comparted to No Build ADT

River Crossing Location 2045 with
24th Crossing

2045 with 32nd
Crossing

2045 with 47th
Crossing

2045 with Merrifield
Crossing

TH 220 River Crossing +2,570 +2,960 +3,010 +1,190

Bygland Road N. of Rhinehart Dr. -4,020 -3,600 -1,980 -680

Based on Tables 7 through 9, there is no one river crossing location that will solve all the issues shown under the
No Build scenario. The improvement of the link LOS on Minnesota Avenue / 1st Avenue and Gateway Drive (US 2)
for the 24th Avenue, 32nd Avenue and 47th Avenue proposed river crossings is notable.

Reviewing two of the primary roadways that would provide access between East Grand Forks to the proposed Red
River crossing, TH 220 over the Red Lake River and Bygland Road north of Rhinehart Drive, also provides insight
as to the impacts on local and regional traffic for each of the alternatives analyzed. Tables 10 and 11 shows that
daily traffic on Bygland Road N. of Rhinehart Drive will decrease more if the proposed 24th Avenue or 32nd Avenue
river crossings are constructed. Conversely the TH 220 daily traffic would be highest if the 32nd Avenue or 47th

Avenue river crossings were constructed. This relationship indicates that the northern crossing alternatives serve
more local trips and the southern crossings server more regional trips, although all crossings with have each trip
type.

The travel demand model generates several measures of effectiveness on a network basis that allows for a
comparison between the various river crossing scenarios including total vehicle miles traveled (VMT) and total
vehicle hours traveled (VHT). Comparing the values of these measures for each scenario provides a better
understanding of which alternatives reduces travel time and travel distance. Reducing the values of these measures
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is desirable because additional VHT is typically due to delay, additional travel time required to avoid areas of delay,
or additional travel time because a more direct route is not available. For this analysis, adding a river crossing could
serve some travelers more directly and allow for reduced delay and distance traveled on their trip. Conversely,
some drivers may travel slightly out of their way to avoid delay that is typically experienced on an existing crossing
and that could increase VMT and decrease VHT. Delay adds stress to drivers, additional costs for businesses,
increased fuel consumption, and higher vehicle emissions. The benefits of lower VMT are similar to VHT although
VHT can be tied more directly to driver impacts and costs where VMT is more directly associated to impacts on
emissions and fuel consumption.

Tables 12 and 13, on the following pages, summarizes the urban VMT and VHT totals for each river crossing
scenario by roadway classification and the differences in VMT as compared to the 2045 No Build scenario for all
alternatives. Table 14 summarizes the differences in VHT as compared to the 2045 No Build scenario for all
alternatives. Below are a few observations that can be made after reviewing these network measures:

· The 24th Avenue river crossing slightly increases "local VMT" at +199 and provides the
greatest reduction in "regional VMT" at -23,734.  The 24th Avenue crossing reduces VHT the
most of any alternative with a decrease of 1,001.

· The 32th Avenue river crossing has the second greatest total VMT reduction at -23,400 and
greatest “local VMT” reduction at -1,321. 32nd Avenue reduced VHT the second most of any
alternative at -831.

· The 47th Avenue river crossing has the lowest VMT reduction with -13,393 and largest "local
VMT" increase at +717.  The 47th Avenue crossing is the only alternative that increases VHT
at +147.

· The Merrifield Road river crossing “local VMT” is reduced the most at -4,226 and decreases
VHT by -679 although “regional VMT” is decreased the least at -13,491.
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Table 12: Urban VMT and VHT Total per River Crossing

Facility Type
2045 No Build

Network
24th Avenue River

Crossing
32nd Avenue River

Crossing
47th Avenue River

Crossing
Merrifield Road River

Crossing

Freeways and
Ramps

101,186 97,575 97,132 98,524 100,016

Major Arterials 530,889 510,766 511,543 519,441 518,568

Minor Arterials 237,590 236,949 237,572 237,338 234,983

Collectors 139,010 141,328 138,905 140,997 138,876

Local Streets/Rural 46,109 44,631 44,911 45,091 44,624

Urban VMT Totals 1,054,784 1,031,249 1,030,063 1,041,391 1,037,067

Total VHT 59,702 58,701 58,871 59,876 59,023

Table 13: Urban VMT Difference from 2045 No Build

Facility Type
2045 No

Build
24th Avenue River

Crossing
32nd Avenue River

Crossing
47th Avenue River

Crossing
Merrifield Road River

Crossing

Freeways and
Ramps

101,186 -3,611 -4,054 -2,662 -1,170

Major Arterials 530,889 -20,123 -19,346 -11,448 -12,321

Minor Arterials 237,590 -641 -18 -252 -2,607

Collectors 139,010 2,318 -105 1,987 -134

Local
Streets/Rural

46,109 -1,478 -1,198 -1,018 -1,485

Total VMT
Reduction

Compared to
2045 No Build

1,054,784 -23,535 -24,721 -13,393 -17,717
Total VMT
Reduction

Freeways, Ramps,
Major Arterials

VMT Compared to
2045 No Build

632,075 -23,734 -23,400 -14,110 -13,491 "Regional VMT"

Minor Arterials,
Collectors, Local

VMT Compared to
2045 No Build

422,709 199 -1,321 717 -4,226 "Local VMT"
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Table 14: VMT Difference from 2045 No Build

Facility
Type

2045 No Build
Network

24th Avenue River
Crossing

32nd Avenue River
Crossing

47th Avenue River
Crossing

Merrifield Road River
Crossing

Total VHT
Reduction
Compared
to 2045 No

Build

59,702 -1,001 -831 174 -679

Conclusions
A regional and local level analysis was completed for four potential river crossing locations. The analysis included
a link LOS analysis, intersection LOS analysis, and comparison of river crossing volumes and network wide VMT
and VHT under Existing (2017), No Build (2045), and the four potential river crossing scenarios (2045). All
intersection LOS analysis was completed for PM peak conditions.

Under Existing conditions, there are minimal issues within the analysis area. Although under 2045 No Build
conditions all three river crossings in addition to segments of Washington Street and 32nd Avenue are anticipated
to operate at LOS E or F.  The intersections of DeMers Avenue and Washington Street, Washington Street and
32nd Avenue, and 4th Avenue and Belmont Road also show undesirable operations under 2045 No Build conditions
(LOS E or F).

A review of the link LOS analysis for the four river crossing alternatives yielded the following observations:

· The Point Bridge link LOS operates better under the 24th Avenue and 32nd Avenue river crossing
alternatives.

· Gateway Drive operates better under the 24th Avenue, 32nd Avenue, and 47th Avenue river crossings.
· DeMers Avenue experienced similar operations under each of the alternatives analyzed.
· Washington Street operated with the fewest LOS F segments under the 32nd Avenue and 47th Avenue river

crossing alternatives.
· Belmont Road operations were better under all the river crossing alternatives when compared to the No

Action scenario.

The signalized intersection LOS analysis for the river crossing alternatives showed the most significant differences
between the alternatives at the intersections of Washington Street and 32nd Avenue and 4th Avenue and Belmont
Road. The 24th Avenue and 32nd Avenue crossings pull traffic from the north and shift it south. This increases the
traffic volumes on Washington Street on the southern end causing poor operations. The operations at the
intersection of 4th Avenue at Belmont Road vary greatly depending on the amount of traffic on the east/west
approaches. This is a stop-controlled intersection and under the 24th Avenue, 32nd Avenue, and 47th Avenue
crossing scenarios, significant E/W ADT is shifted from the intersection decreasing the overall LOS at the
intersection to an acceptable level. Under the Merrifield Road crossing scenario, little traffic is pulled from the E/W
movements, therefor a positive impact at this intersection is not realized as experienced under the other river
crossing scenarios. This intersection could be signalized, as it was recently, to serve the increased traffic demand
at a satisfactory level of service.

A review of the link LOS and ADTs on the actual river crossing shows:

· There are notable decreases in traffic volumes on the Minnesota Avenue / 1st Street SE crossing under
the 24th Avenue, 32nd Avenue and 47th Avenue scenarios.

· There are improvements in the link LOS on Minnesota Avenue / 1st Avenue and Gateway Drive (US 2) for
the 24th Avenue, 32nd Avenue and 47th Avenue proposed river crossings.
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A review of the daily traffic on Bygland Road N. of Rhinehart Drive and the TH 220 Red Lake River crossing indicates
that the northern crossing alternatives serve more local trips and the southern crossings serve more regional trips,
although all crossings will have each trip type.

A review of the network wide performance measures of VMT and VHT shows the following:

· The 24th Avenue river crossing slightly increases "local VMT" at +199 and provides the greatest reduction
in "regional VMT" at -23,734.  The 24th Avenue crossing reduces VHT the most of any alternative with a
decrease of 1,001.

· The 32th Avenue river crossing has the second greatest total VMT reduction at -23,400 and greatest “local
VMT” reduction at -1,321. 32nd Avenue reduced VHT the second most of any alternative at -831.

· The 47th Avenue river crossing has the lowest VMT reduction with -13,393 and largest "local VMT"
increase at +717.  The 47th Avenue crossing is the only alternative that increases VHT at +147.

· The Merrifield Road river crossing “local VMT” is reduced the most at -4,226 and decreases VHT by -679
although “regional VMT” is decreased the least at -13,491.
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Appendix


