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OVERVIEW

The two primary objectives of this project were to assess urban freeway work-zone impacts
through use of remote monitoring devices, such as radar-based traffic sensors, traffic cameras,
and traffic signal loop detectors, and evaluate the effectiveness of using these devices for such a
purpose. Two high-volume suburban freeway work zones, located on Interstate 35/80 (I-35/1-80)
through the Des Moines, lowa metropolitan area, were evaluated at the request of the Iowa
Department of Transportation (DOT).

This report is organized into two primary sections:

e Suburban Freeway Capacity Reduction with Ramp Closures
e Suburban Freeway Ramp Closures with Local Detour

The two sections and two associated appendices (A and B) focus on each work zone project
independently. Each report section covers the following areas:

Nature of the construction activity and work zone

Assessment objective and metrics

Data sources available for work zone assessment

Data utilization, including assimilation, reduction, and integration
Assessment results, including general experience using the remote data sets

The appendices provide images and summary data for each location in these work zones at a
more detailed level.



SUBURBAN FREEWAY CAPACITY REDUCTION WITH RAMP CLOSURES
Work Zone Overview

The work zones of interest were located on east and westbound Interstate 35/80 in the northern
Des Moines metropolitan area. Construction activities, during fall 2008, included removal and
replacement of several bridge approach sections at six locations (Figure 1) within a six-mile
section of freeway:

Merle Hay Road (Iowa Highway 28)
2nd Avenue (Iowa Highway 415)
Northeast 3rd Street

East 4th Street (US Highway 69)
Two railroad bridges

Figure 1. I-35/1-80 site map (Bing Maps n.d.)

At each site, traffic was reduced from three to two through lanes in each direction of travel.
Lanes were shifted both to the inside and outside lanes (existing outside and shoulder) at various
stages during construction, and a combination of portable concrete barriers and standard
channeling devices were used in the work zones.

Speeds were reduced from 65 mph to 55 mph. Three entrance ramps were also closed during part
of the construction: eastbound 2nd Avenue and both eastbound and westbound East 14th Street.
Average annual daily traffic (AADT) on these ramps was approximately 3,900, 2,500 and 3,600,
respectively.

The western most bridge (Merle Hay Road) was about 3.5 miles from the nearest bridge to the
east. Three through lanes of traffic were maintained in each direction of travel between these
bridges. The annual average traffic volume along this section of the freeway was approximately
87,000 AADT.

The other five bridges were located within two miles of each other. The bridges at 2nd Avenue
and Northeast 3rd Street were within one-half mile of each other and one-half mile of the three
eastern-most bridges.



The three eastern-most bridges were within 0.8 mile of each other and one-third mile from the
Interstate 35/80/235 interchange.

AADT among the five eastern-most bridges ranged from approximately 69,000 to 76,000.

Construction was scheduled in two stages over 20 working days, with work occurring during
peak periods. At times, during pavement curing, workers were not present in the work zone. To
avoid delays, the lowa DOT recommended that motorists find alternative routes during
construction. A formal detour, which included both local and state-maintained roadways, was
provided for the ramp closures.

Work Zone Assessment Objectives

The Iowa DOT currently assumes a capacity of 1,350 passenger cars per hour per lane (pc/h/In)
for freeway work zones with lanes closures, which is more conservative than the Transportation
Research Board (TRB) Highway Capacity Manual 2000, which recommends 1,600 pc/h/In for
short-term freeway work zones and 1,860 vehicles per hour per lane (veh/hr/In) for long-term
construction zones (TRB 2000).

As noted previously, a combination of portable concrete barriers and standard channeling
devices were used in this project, indicative of both long- and short-term work zones,
respectively. The DOT identified volume (throughput) as the primary mobility performance
measure of interest, particularly with respect to their assumed capacity. Performance of this work
zone would serve as a frame of reference in planning future high volume, urban/suburban
freeway projects.

Data Sources

As part of the lowa DOT Des Moines area Intelligent Transportation System (ITS) deployment,
also known as tripGuide™, a system of 43 closed circuit television cameras (Figure 2 and Figure
3) and 68 Wavetronix SmartSensors " (Figure 4, Figure 5, and Figure 6) were installed on four
routes within the area.



Figure 2. tripGuide camera (Iowa DOT n.d.)

Figure 3. tripGuide camera locations (Iowa DOT n.d.)




Figure 4. Wavetronix SmartSensor (Ilowa DOT n.d.)

Figure 5. Wavetronix SmartSensor operation (Iowa DOT n.d.)



Figure 6. Wavetronix SmartSensor locations (Iowa DOT 2008)

The cameras transmit live video images (at a rate of 10 frames/sec) to authorized operators, who
also have the ability to control the cameras remotely, including pan, tilt, and zoom. Static
images, refreshed every 60 seconds, are available at a publicly-accessible web site
(http://www.511ia.org/DM_Metro_tripGuide.asp) (Iowa DOT n.d.).

At the time of this project, still images were automatically archived within the lowa DOT for a
period of 24 to 48 hours, after which they were removed from the system automatically. Remote
operators can archive video manually for a 15 minute interval (maximum) on a camera-by-
camera basis, with no automated functionality available.

Three cameras were located within the I-35/80 work zone (Merle Hay Road, East 14th Street,
and 2nd Avenue) facilitating the capture of traffic flow in the work areas.

The Wavetronix SmartSensors' ™ utilize side-firing radar to measure vehicle presence, volume,
occupancy, and speed in up to eight lanes of traffic. Summary volume, speed, occupancy, and
class (small, medium, and large) data are presented in 15 minute bins by lane.

Class data are based on user-defined maximum, small, and medium vehicle lengths. Wireless
communications protocols deliver these data to a central repository within the lowa DOT for
automated presentation of speed data on the tripGuide website. (Iowa DOT n.d.) At the time of
this project, these data had to be manually archived and exported for future analysis.

Five sensors were located within the work zone areas to facilitate the capture of traffic flows.
Examples of sensor positions (from MVDS33) are shown in Figure 7. All other sensor locations
are presented in Appendix A.



MVDS33 — eastbound to Merle Hay Road (Figure 7)
MVDS34 — eastbound West to 2nd Avenue (Figure 27)
MVDS35 — eastbound to 2nd Avenue (Figure 28)
MVDS36 — eastbound from 2nd Avenue (Figure 29)

e MVDS37 — westbound to East 14th Street (Figure 30)

Figure 7. MVDS33 — eastbound to Merle Hay Road

All sites, except MVDS34 (Figure 27), consisted of three through lanes and an entrance/exit
ramp in each direction of travel. MVDS34 was comprised entirely of through lanes.

Use of the sensor-based traffic volume data in this project represented an early attempt to utilize
data beyond the speed data presented dynamically on the tripGuide website. Sensor data were
archived manually under normal (non-work-zone) conditions to assess the typical operating
characteristics of the sites.

Data Utilization
Traffic Sensors

Sensor data were archived manually, for varying time periods, and exported by lowa DOT
personnel for nearly 29 days before, during, and after the work zone presence. These data were
provided in text file format with a two-line header separating the data for each sensor (Figure 8).
Each row following the header represented summary data for a specific date, time (in 15 minute
bins), and lane combination for the sensor.



Figure 8. Sensor data format

Given the data format (header included sensor location and no explicit sensor reference on each
row), the data could not be integrated automatically into a database for aggregation and
reduction. Therefore, procedures were developed to remove the headers and associate the
location information with each row.

Data were then imported into a Microsoft Access database. Once completed, queries were used
to aggregate data by location for several different factors, such as time period or interval, lane,
and lane combinations. Given the lowa DOT’s interest in the throughput of the work zone,
analysis focused on lane volume.

Hourly volumes were evaluated at each of the sensors for each lane independently, for through
lanes (by direction of travel), and for all lanes (by direction of travel). The following hourly
volumes were computed:

e Maximum
e Average morning (two-hour) peak — from 7:00 am to 9:00 am
e Average afternoon (two-hour) peak — from 4:00 pm to 6:00 pm

An important consideration in aggregating the volume data to an hourly basis was the presence
of data in each of the contributing bins. In other words, if null values were present for one or
more of the bins, the resulting hourly volumes were inaccurate and did not represent the entire
period. These volumes were disregarded.

Unfortunately, incomplete volume data were found prominently throughout the data sets. Of the
nearly 700 hourly volumes aggregated for each sensor in the work zone, only five percent, or
fewer, were usable.

In some cases, lane shifts within the work zone were outside of the existing lane configurations
for the sensors, or transitions were located at the sensors. One would expect no volume data for




such locations. However, at least one lane within the existing sensor configuration was often
utilized through the work zone. Incomplete or no data were provided for these lanes as well.

Given the limited usable volume data, assessment of throughput within the work zone, even on a
single-lane basis, could not be accomplished successfully. Any valid volume data for the month-
long data collection period were assimilated and the results are presented in Table 1.

Table 1. Sensor-based hourly volumes

Through Lanes
Ramp
Outside Middle Inside All | All Lanes
Sensor | Dir
T Max | Max | AM Peak | PM Peak | Max | AM Peak | PM Peak | Max | AM Peak | PM Peak | Max Max VPH
YP€ 1 vpH | VPH |(Ave VPH) | (Ave VPH) | VPH | (Ave vPH) |(Ave VPH)| VPH |(Ave VPH) |(Ave VPH)| vPH |V 2
MVDS33 EB | Exit [ 881 | 630 471 580 1,331 994 1,274 1,553 873 1,490 |3,494| 4,301
WB| Ent | 805 | 1,506| 1,286 1,253 1,547 1,163 922 2,083 1,297 1,969 |3,858] 5,390
MVDS34 EB - - 2,160 1,027 1,303 1,856| 1,144 1,493 1,765 734 983 4,819] 4,819
WB - - 1,388 443 562 1,875 988 1,157 2,137 1,401 1,541 5,322 5,322
MVDS35 EB | Exit [1,713]1,723 753 851 1,911 997 1,282 1,470 826 1,047 14,767 6,478
WB| Ent | 759 |1,457 1,028 1,192 1,130 624 644 1,178 296 364 2,702 3,232
MVDS36 EB| Ent | 883 ]1,316 343 860 1,351 277 818 755 186 453 3,422 4,239
WB| Exit | 795 | 1,403 497 1,013 1,025 357 649 160 26 105 2,560 3,355
MVDS37 EB| Ent | 347 ]1,000 303 575 1,646 384 987 1,331 278 745 3,977 4,324
WB| Exit | 125 | 750 221 487 1,277 412 862 981 321 628 3,008| 3,115

While these data may not provide an accurate perspective of the operating characteristics of the
sites, they were collected using standard, systematic protocol for all analysis periods.

The data presented for sensors MVDS33, MVDS36, and MVDS37 represent less than two
percent of the total hourly intervals collected. Three to five percent of the possible hourly
volumes are presented for the remaining two sensors.

The maximum hourly volume of the three through lanes (in either direction) ranged from
approximately 2,600 to 5,300. The maximum hourly volume for any one through lane was nearly
2,200, with the maximum peak average hourly volume of 2,000.

Assuming these volumes represented normal conditions, and if no diversion of traffic occurred
during construction, the maximum capacity that each of the work zone through lanes would need
to accommodate would be 1,300 to 2,700 vehicles per hour (VPH) or an average maximum of
1,900 VPH, depending on the location. This estimate also assumes that the two through lanes
within the work zones must accommodate the existing demand for the three through lanes.

This maximum average is near the HCM 2000 observed average of 1,860 veh/h/In for a three- to
two-lane reduction in long-term construction zones. However, it is approximately 500 veh/h/In
greater than the lowa DOT’s assumed capacity.



Traffic Cameras

The poor quality of the traffic volume sensor data led the research team to consider and use the
fixed video cameras along the corridor to collect volume data. Video, in Audio Video Interleave
(AVI) format, was captured from the three traffic cameras within the work zone for different
directions of travel, times of day, and work zone configurations.

As mentioned previously, video capture was initiated manually and terminated on a camera-by-
camera basis. The nature of this process, and the later video reduction, limited the extent of

observations. The locations and situations during which traffic data were captured are shown in
Table 2.

Table 2. Traffic camera video collection

Through Lanes Observed/Open
Observation Camera |Duration Time of Weather Work Zone

1D Location Direction| (Min) Date Day Conditions Activity EB WB Position
1 Merle Hay Road WB 12 9/9/2008 15:03 Clear Present 2 2 Outside
2 Merle Hay Road EB 12 9/11/2008 12:00 Clear Present 2 2 Outside
3 Merle Hay Road EB 12 9/16/2008 16:45 Clear Present 2 2 Inside
4 Second Ave WB 15 9/9/2008 15:03 Clear Present 2 2 Outside
5 Second Ave WB 5 9/11/2008 16:12 Clear Present 2 2 Outside
6 Second Ave WB 3 9/11/2008 16:22 Clear Present 2 2 Outside
7 Second Ave WB 5 9/11/2008 16:42 Clear Present 2 2 Outside
8 East 14th St EB 15 9/9/2008 16:16 Clear Present 2 - Outside
9 East 14th St EB 5 9/11/2008 15:59 Clear Present 2 - Outside
10 East 14th St WB 2 9/12/2008 14:05 Rain None Apparent 2 - Inside
11 East 14th St WB 2 9/12/2008 8:12 Clear Unclear 2 - Inside
12 East 14th St EB 2 9/12/2008 8:05 Clear Unclear 2 - Inside
13 East 14th St EB 2 9/13/2008 22:17 Dark Possible 2 - Inside
14 East 14th St EB 5 10/15/2008 15:23 Clear None 4 - All

Video data were then reviewed and the observed traffic volumes were recorded manually for
one-minute intervals for each through lane. Based on these vehicle counts, an equivalent vehicle
per hour estimate was calculated for each interval as well as for the entire period.

Other pertinent observations, such as braking, evasive maneuvers, and heavy traffic conditions,
were also recorded during data reduction. A sample image from the video reduction is shown in
Figure 9 and the resulting summary data are in Table 3. Sample images and summary data for the
entire video reduction are provided in Appendix A.
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Figure 9. Merle Hay Road sample video reduction image — outside lanes 9/9/2008

Table 3. Merle Hay Road sample video reduction summary — outside lanes 9/9/2008

EB Ln1(RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)
Frames wveh veh/hr veh veh/hr veh veh/hr veh wveh/hr Comments
600] 7 420] [26 ] 1560] [ 18 ] 1.080] | 11 660
12001 18 | 1,080 25 | 1,500 24 | 1440 11 660
18001 10 600 29 | 1.740 24 | 1,440 18 | 1,080
24000 17 | 1,020 22 | 17320 20 | 1,200 14 840
3000) 13 780 34 | 2,040 20 | 1,200 14 840
3600| 12 720 35 | 2,100 28 | 1,680 14 840
4200) 12 720 17 | 1,020 19 | 1,140 13 780
48001 9 240 22 | 1,320 25 | 1.500 10 600
5400) 13 780 18 | 1,080 17 | 1,020 6 360
6000 16 960 25 | 1,500 27 | 1,620 9 540
6600 16 960 25 | 1500 11 660 11 660
72001 11 660 25 | 1500 30 | 1.800 13 780

Average= 13 770 25 1,515 22 1315 12 720

In this example, a maximum flow of 35 veh/min/In was observed, equating to 2,100 veh/hr. The
average lane volume for this lane during the 15 minute period was 25 veh/min (or 1,515 veh/hr).
No braking was observed. However, when considering all observations, braking was reported
under several circumstances, including high flow conditions (37 veh/min/In), following an
evasive maneuver, and during active work (saw cutting) adjacent to the through lanes.
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In one situation, evasive maneuver-induced braking appeared to reduce the flow in one lane from
31 veh/min to 22 veh/min. Heavy traffic was (anecdotally) reported for lane volumes of 32, 34,
and 38 veh/min or 1,920, 2,040 and 2,280 veh/hr, respectively. Table 4 presents summary
volumes in, and near, peak traffic periods.

Table 4. Video reduction summary in peak periods

Eastbound Westbound
Observation Right Lane Left Lane Left Lane Right Lane
ID veh veh/hr veh veh/hr veh veh/hr veh veh/hr
Min 7 420 17 1,020 11 660 6 360
1 Ave 13 770 25 1,515 22 1,315 12 720
Max 18 1,080 35 2,100 30 1,800 18 1,080
Min 6 360 15 900 9 540 6 360
2 Ave 11 655 18 1,090 18 1,060 11 630
Max 14 840 25 1,500 26 1,560 16 960
Min 16 960 21 1,260 22 1,320 13 780
3 Ave 21 1,245 30 1,805 28 1,705 18 1,085
Max 26 1,560 37 2,220 38 2,280 24 1,440
Min 10 600 15 900 15 900 8 480
4 Ave 19 1,124 21 1,240 23 1,396 13 772
Max 27 1,620 31 1,860 34 2,040 19 1,140
Min 18 1,080 16 960 26 1,560 20 1,200
5 Ave 22 1,296 24 1,440 30 1,800 23 1,360
Max 25 1,500 29 1,740 37 2,220 25 1,500
Min 13 780 22 1,320 26 1,560 19 1,140
6 Ave 24 1,440 26 1,560 30 1,800 20 1,180
Max 31 1,860 30 1,800 36 2,160 21 1,260
Min 21 1,260 20 1,200 30 1,800 24 1,440
7 Ave 24 1,452 26 1,572 31 1,872 29 1,740
Max 28 1,680 33 1,980 33 1,980 33 1,980
Min 11 660 19 1,140
8 Ave 18 1,084 26 1,544
Max 29 1,740 31 1,860
Min 9 540 24 1,440
9 Ave 13 804 28 1,692
Max 18 1,080 32 1,920

The maximum average volume observed was 31 veh/min/In (1,872 veh/hr/In). The maximum
volume observed in any one lane during any minute period was 38 vehicles (2,280 veh/hr/In).
Left (or inside) lanes, regardless of work zone configuration and through lane position,
consistently carried higher traffic volumes. Estimated average volumes of more than 1,500
veh/hr/In were consistently observed in these lanes.

The average volume in each through lane (in a single direction) was within two vehicles per
minute approximately one-third of the time. Limited review after construction (under normal
conditions) yielded a maximum flow of 21 veh/min/In (1,260 veh/hr/In).
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Conclusions and Recommendations

Documenting the impacts of work zone activities to travel reliability should be one of the major
benefits to having deployed ITS assets. However, as demonstrated in this project effort, if the
equipment is not calibrated in coordination with the construction activities, the data have limited
use.

Prioritizing the coordination of these assets with construction activities will ensure that essential
observations and data collection, based on changes in work-zone configurations and activity
levels, can be collected throughout the project. This will also ensure that valid data are obtained
during the project.

Traffic sensor validation and manual reconfiguration may be necessary due to lane shifts within
the work zone. Validation may then be accomplished via video review/reduction or field
observations. Immediate download and review of tabular sensor data should be conducted to
provide confidence in the accuracy of data collection. Visualization and review of dynamically
presented sensor-based data, such as average speeds, can also serve this purpose, to a lesser
degree.

If possible, developing a more automated means for capture of traffic camera-based data would
be desirable to obtain and document traffic conditions over more, and different, conditions. This
could also be accomplished through additional coordination with the appropriate traffic center.

Finally, consideration of the impact of vehicle type may be beneficial. This was not performed
during this study, but video reduction indicated a high percentage of large vehicles during some
of the analysis periods. Without considering vehicle type, analysis results suggest that the lowa
DOT assumed capacity of 1,350 pc/h/In for freeway work zones with lane closures might be
somewhat conservative.

In general, remote traffic monitoring devices provide excellent means to monitor and assess
work zone performance, particularly those within existing infrastructure. In addition, these
devices can provide a wealth of information while facilitating flexibility in data collection and
reduction with limited additional investment.

Existing conditions may be evaluated and used to convey traffic demand more accurately in
modeling and reliability. Actual performance may be used to adjust the model(s) and develop
improved models for future work zones. However, interactive review and assessment of outputs
must be conducted to ensure accurate and appropriate data collection.

If the Towa DOT continues to rely on volume (throughput) as a primary mobility performance
measure, tasks should be associated with each major construction project to adjust ITS
equipment, capture operations data, and manage/store these data in a format that facilitates on-
going continuous improvement efforts.
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SUBURBAN FREEWAY RAMP CLOSURES WITH LOCAL DETOUR
Work Zone Overview

The work zone of interest was located on north and southbound 1-35/80 in the western Des
Moines metropolitan area. Construction, during spring 2010, consisted of bridge deck
replacement over Walnut Creek, between the University Avenue and Hickman Road (US
Highway 6) interchanges (Figure 10).

Figure 10. Walnut Creek Bridge site map (Bing Maps n.d.)

Throughout construction, three through lanes of traffic were open, but possibly shifted, in each
direction of travel. The AADT for this portion of the Interstate was approximately 101,000
vehicles per day. The primary impact of the work zone on motorists was ramp closures at
Hickman Road and University Avenue:

Northbound off ramp to Hickman Road (8,800 AADT 2009)
Southbound on ramp from Hickman Road (8,900 AADT 2009)
Northbound on ramp from University Avenue (10,700 AADT 2009)

Southbound off ramp to University Avenue, limited access from mainline (11,100
AADT 2009)

Detours were officially designated for each of the ramp closures. These detours predominately
utilized local streets in the cities of Clive and West Des Moines, specifically University Avenue
and NW 128th Street. Hickman Road/US 6, a state route, was also utilized. Figure 11 shows the
four ramp closures in red and associated detour routes in green, with a red dot designating the
destination.
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Figure 11. Ramp closures and detour routes
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Work Zone Assessment Objectives

Local agencies had several concerns regarding the project, particularly with respect to the
increased demand on the adjacent surface streets and intersections resulting from the detours.
The afternoon peak was of primary interest. Concerns also included use of non-designated detour
routes, such as NW 114th Street/NW 111th Street located parallel to the Interstate.

As with the local agencies, the lowa DOT was interested in the level of traffic displaced to the
local system. This information would serve as a frame of reference in planning future high-
volume, urban/suburban freeway projects involving ramp closures. There was also an interest in
quantifying the degree of traffic diversion, if any, throughout the different phases of
construction.

Data Sources

One Wavetronix SmartSensor' ™ (MVDS29 for I-35/80 northbound to Hickman Road) was
located within the work zone, facilitating the capture of traffic flow in the work zone. At this
location, the sensor captures data across three through lanes and an entrance/exit ramp in each
direction of travel (Figure 12).

Figure 12. MVDS 29 - 1-35/80 northbound to Hickman Road

However, in advance of construction, the overhead truss on which this sensor was located was
removed. The sensor was eventually relocated to a temporary wood pole erected at

16



approximately the same location. This resulted in limited pre-work zone data for analysis
(discussed later).

A second sensor (I-35/80 northbound to Douglas Avenue) was located within one-mile, north of
the work zone, and consisted of a similar lane profile (Figure 13).

Figure 13. MVDS 30 — I-35/80 northbound to Douglas Avenue

As discussed previously, the data collected by theses sensors had to be archived manually and
exported for future analysis.

Another primary data source was in-pavement, traffic signal loop detectors provided by the City
of West Des Moines. These data were critical in evaluating the traffic impacts on the local,
surface streets. Loop detector data were provided for seven intersections located at the ramps of
interest (University Avenue only), the detour route, and other prominent intersections on or near
the University Avenue corridor, east of the Interstate interchange:

University Avenue and west ramp

University Avenue and east ramp

50th Street and Corporate Drive

University Avenue and 47th Street

University Avenue and 128th Street/60th Street (designated detour)
University Avenue and 35th Street/Valley West Drive/NW 100th Street
University Avenue and 22nd Street/86th Street
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The intersections are listed above in order of increasing distance from the interchange.

The designated detour was located approximately one mile west of the interchange, while the
intersection of University Avenue and 22nd Street was located at the greatest distance,
approximately two miles east of the interchange.

Unfortunately, no traffic data were available for the intersection of University Avenue and NW
114th Street, a likely, alternate route used by drivers. In addition, data were not available for
intersections along Hickman Road (US Highway 6), which was reported to typically experience
long queues during the afternoon peak, especially near the Interstate ramps. No data were
available because it is located in a different jurisdiction, possessing different infrastructure.

Finally, because of observed traffic volumes during Interstate construction and ramp closures,
the City of Clive used portable tube counters to collect data on the official detour (NW 128th
Street) as well as on NW 114th Street. Limited historic data were available for NW 114th Street.
Figure 14 presents an overview of the locations of data collection, not including NW 128th Street
and Sunset Terrace.

Figure 14. Local traffic data
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Both sensor data and loop detector data were archived under normal (non-work-zone) conditions
to assess and establish a benchmark of typical operating characteristics.

Data Utilization
Construction Phasing

The timeline of construction was established by utilizing several sources, including the original
plans, Des Moines Metro Alerts (issued by the lowa DOT), and correspondence between the
research team and local and state agencies. Assimilation of these data was necessary because
project phases could, and did, vary from the original plans.

Ultimately, these data were used to establish different date thresholds to examine changes due to
construction. Five thresholds (phases) for analysis were established as shown in Table 5. No
construction occurred during the beginning and ending phases.

Table S. Walnut Creek Bridge reconstruction phasing

Phase Dates (2010) Details

Pre-Construction 4/12 - 4/19 Data are only available for approximately one to two
weeks before the closures occur
Phase 1: Northbound 4/19 —5/10 The Hickman northbound off ramp and University

Ramps Closed northbound on ramp are both closed

Phase 2: Northbound 5/10/—5/20 The Hickman northbound off ramp opens but the
On Ramp Closed University northbound on ramp remains closed
Phase 3: Southbound 5/20 — 6/9 The Hickman southbound on ramp is closed

On Ramp Closed

Post-Construction 6/9 —17/1 Construction is concluded/no closures are present

Traffic Sensors

Based on experience from the previously-discussed project, lowa DOT personnel attempted to
adjust sensor configuration to account for changes in lane positions. In the previous project,
changes in lane position resulted in limited data of use from within the work zone. This was
accomplished, in part, by viewing the work zone interactively using a proximate traffic camera.

Sensor data were archived manually, for varying time periods, and exported by lowa DOT
personnel before, during, and after the work zone presence. Data were provided for all sensors in
the system, not only the sensors of interest. Therefore, the data sets were quite voluminous, with
nearly a million records present for each month.

Data were provided originally in text file format with a two-line header separating the data for
each sensor (Figure 8). Each row following the header represented summary data for a specific
date, time (in 15 minute bins), and lane combination for the sensor.
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A new format was provided beginning in late April 2010 and better facilitated use in a relational
database. Specifically, instead of header rows indicating sensor name and location, these
attributes were provided with each row of data (Figure 15).

Figure 15. New sensor data format

New procedures were developed to aggregate data (new format) by location for several different
factors, such as time period or interval, lane, and lane combinations. Application of consistent
naming conventions and aggregation procedures was also verified. Previous data sets were then
reformatted and integrated into a comprehensive database.

Weekday, hourly volumes were evaluated at each of the sensors for each lane independently, for
through lanes (by direction of travel), and for all lanes (by direction of travel). The following
hourly volumes were computed:

e 12 hour (7:00 am to 7:00 pm)
e Average morning (two hour) peak — from 7:00 am to 9:00 am
e Average afternoon (two hour) peak — from 4:00 pm to 6:00 pm

Line plots were then created to present traffic volume data for each direction of travel and lane
group (e.g., through, entrance/exit ramp) for the two sensors of interest and the time periods of
interest. Given the limited availability of pre-construction data, sensor data from the same
sensors and time period in 2009 were assimilated and used to provide a supplemental frame of
reference. Sample 12 hour northbound through traffic at MVDS29 is shown in Figure 16. Figure
17 presents similar data at MVDS30, which is the sensor located northbound downstream. A
total of 24 of these figures were created for evaluation and are included in Appendix B.
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Figure 16. Sample Wavetronix-based 12 hour summary (MVDS29)
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Figure 17. Sample Wavetronix-based 12 hour summary (MVDS30)

Immediately apparent in Figure 16 data was a dramatic decrease in through-traffic volumes
during construction. The decrease was so significant that it was unrealistic (seven data points,
which are fewer than 22,500 vehicles). This data suggested that, despite the concerted effort to
reconfigure the sensor-based, one-lane position changes, accurate data were not being collected.
Therefore, these data are of limited or no use in evaluating the performance of the work zone on
the Interstate itself, and emphasis must be placed on the impact on the local and surface streets.

This conclusion is further supported by the summary data presented in Figure 17. The traffic
volumes of this downstream sensor, while not located in the work zone, were more consistent
with the 2009 reference volumes throughout construction.

In addition, after the majority of the lane impacts were completed near MVDS29, the volumes
became very similar to those at MVDS30. This figure also conveys the general variations in
traffic volumes by day of the week.

In general, a decrease in northbound traffic volumes at MVDS30 was observed for the three
daily time periods (morning peak, afternoon peak, and 12 hour) during the first two construction
phases (Table 6).
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Table 6. Observed changes in northbound traffic at MVDS30

Time Period Phase 1 Phase 2

Two-hour Morning Peak -10% -7%
Two-hour Afternoon Peak -15% -15%
12 Hour -6% -10%

A decrease in northbound entrance ramp volumes was also observed. This could either represent
a diversion of traffic from the Interstate (to avoid the work zone) or traffic not using the
northbound Hickman Road on ramp to access the Interstate after diversion to local streets. No
changes were observed in the southbound direction during these phases.

In-Pavement Traffic Signal Loop Detector Counts

The City of West Des Moines supplied traffic signal, in-pavement loop detector data for seven
intersections located at the ramps of interest (University Avenue only), the detour route, and
other prominent intersections on or near the University Avenue corridor east of the Interstate
interchange. Traffic count data were provided by date and 15 minute intervals for each
intersection by approach and movement (left, through, and right) (Figure 18). These data were
archived manually, for varying time periods, and exported by city personnel before, during, and
after the work zone presence.

. .
Turning Count Data
U-University @ 22nd Street
0:00 East West North South
Min Left Through Right Left Through Right Left Through Right Left Through Right Total
00 30 ] 7 0 0 0 24 20 2 0 50 22 155
15 34 ] 10 0 0 0 11 51 3 0 52 17 178
30 13 0 8 0 0 (1] 8 25 2 0 38 17 111
45 21 0 9 0 0 (1] 11 18 1 0 45 8 113
Hour 98 0 34 0 0 (1} 54 114 8 [1} 185 64 557
1:00 East West North South
Min Left Through Right Left Through Right Left Through Right Left Through Right Total
00 21 0 5 1 0 0 6 33 2 0 33 9 110
15 23 0 17 0 0 0 7 29 2 0 33 8 119
30 13 0 15 0 0 0 9 9 1 0 37 8 92
45 3 0 20 1 1 1 8 17 1 0 58 41 209
Hour 88 0 57 2 1 1 30 88 6 1} 191 66 530

Figure 18. Sample loop detector count format

The summary data were provided in PDF format. Therefore, appropriate data were extracted
manually from these files and imported into corresponding Excel files for later analysis, which
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was a time-consuming and potentially-error prone process. All count data were then integrated
into an Access database, and several attributes were reformatted to facilitate analysis.

Weekday count data were summarized for each intersection approach and movement by date for
the following time periods:

e 12 hour (7:00 am to 7:00 pm)
e Average morning (two-hour) peak
e Average afternoon (two-hour) peak

Scatter plots, denoting construction phases, were then created to present count data for all
intersection approaches, as well as each approach independently, for the three time periods.
Sample intersection and approach plots for the afternoon peak are provided in Figure 19 and
Figure 20, respectively.

Figure 19. Sample intersection counts, 128th Street
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Figure 20. Sample intersection approach counts by movement, 128th Street

A total of 89 of figures were created for evaluation and are included in Error! Reference source
not found..

These plots were useful in not only assessing trends but also identifying data anomalies (e.g.,
large, inexplicable count increases/decreases). Without this visual component, identifying
anomalies that may skew analysis results or limit interpretation is challenging when working
with such voluminous data sets.

Figure 19 conveys the increase in traffic on the east approach of the designated detour during
closure of the northbound University Avenue entrance ramp, followed by a return to “normal”
conditions, most prominently.

A less pronounced increase is apparent on the northbound approach during the closure of the
southbound Hickman Road entrance ramp. Figure 20 most notably presents the increase in right-
turning traffic (onto the designated detour) during closure of the northbound University Avenue
entrance ramp.
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The volume increase is most prominent immediately following the closure but gradually
decreases, possibly suggesting drivers selecting alternate paths. Both of these figures also convey
the general, daily variations of approach and movement volumes.

As an additional example, Figure 21 presents the 12 hour impact of the University Avenue
entrance ramp at the east approach to the ramp.

Figure 21. Sample intersection approach counts by movement, East University ramp

The figure clearly conveys the decrease in right turns onto the ramp (nearly 5,000 vehicles
during this time period). The data in the figure also reveal that the increase in through
movements (necessary to access the designated detour) was not of equal magnitude as the
aforementioned decrease, suggesting that alternate routes were being used east of the intersection
(e.g., 114th Street).

Average approach volumes (and standard deviations) were computed for each of the time periods
and phases and compared to both baseline volumes and prior phase volumes. In some cases,
considerable variation existed among approach and movement-based volumes, limiting the
possible suitability of average comparisons. However, given the nature of the study, rigorous
statistical analyses were not warranted.
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Three tables presenting the aforementioned data were prepared. Table 7 presents the traffic
volume change from baseline, while Table 8 presents the percent traffic volume change from the

baseline. Table 8 also conveys categorized percent changes, expressed as the following:

e Less than 15 percent
15 to 30 percent
e 30 to 50 percent
e (Greater than 50 percent

Table 7. Traffic volume change from baseline

7-7pm Combined 12 Hour Volume 7-9am Combined 2 Hour Volume 4-6pm Combined 2 Hour Volume
Int. Approach |Before |Phase 1 |Phase?2 |Phase3 |After Before |Phase 1 |Phase 2 |Phase 3 |After |Before |Phase 1 |Phase 2 |Phase 3 |After
z East 10068 2202 1711 -2 194 1476 195 137 -97 -56) 2197 529 403 -76 -39
i ‘g North 4393 137 111 998 254 1030 26 9 106 -31 857 19 22 157 18
é 2 South 5568 533 455 158 111 759 100 70 16 -8] 1257 189 155 -9 -1
= West 8353 -23 -190 169 175] 1470 -41 -73 -72| -132] 1651 -10 -82 -23 23
> g East 11213 3472 1693 785 15748] 1795 736 99 7| 2356] 2118 700 390 132| 2498
'g = E‘Nor‘th 9795 -2655 -691 -1863 -519] 2618 -856 -163 -532| -258] 1688 -442 -132 -344| -160)
B % &£ South 1093 -274 77 57 -21 178 -54 -2 -3 11 174 -37 -2 4 -12
= 3 West 14796 -1241 -1813 150 -172 1881 -102 -308 25| -112 2994 -527 -535 -89| -111
B East 12742 -2522 -2440 616 -617 1377 -391 -350 16 -97 2970 -771 -7i6 -55| -325
'g E E'Nor‘th - - - - - - - - - - - - - - -
2 % & South 5335 902 285 -46 -20] 1501 192 46 -115| -107 866 201 38 -33 -9
P & West 15411 -1202 2062 -3518 -2424] 2501 -222 -379 -438| -143] 3196 -678 -883| -1101]| -895
2z East N/A -17 -18 -79 727IN/A 1 -1 1 22|N{A -18 1 -33] 21
g ‘2 North N/A -43 -443 -467 SSBSIN/A 20 -27 -5 1460IN/A 62 -23 -96| 1507
§ -2 South N/A -95 -481 -550 ?478IN1A 37 -56 -60 1151|N/A -25 -131 -119| 1460
= West N/A 92 20 30 BDEIN/A 5 1 6 63|N/A 16 2 -6 144
> East 9351 -355 -856 88 247 876 -39 -73 -26 73] 1918 -106 -200 -28 73
i ‘g North 1270 28 -64 -17 -1 86 -9 -17 -17 -16| 277 7 5 -7 0|
g E South 299 -31 -50 -24 -32 9 1 -3 0 0| 120 -22 -27 -19 -20]
= West 10330 998 73 -702 -1222] 1262 111 -58 -135| -193] 1985 175 26 -306| -394
= East 8138 172 -109 26 1215 487 58 32 -21| 431] 1576 92 -22 -32| 302
i ‘g North 8357 -29 -143 581 -3363] 1145 35 12 131| -466] 1616 -36 -51 57| -670)
ﬁ 2 South 7875 685 337 242 -844 820 140 111 64| 267] 1643 253 102 -5| -295
= West 9100 1788 1130 217 1319 722 166 105 -11| 590 1829 390 221 -33| 174
= East 1201 85 -83 -101 -170)] 97 2 -2 -7 -7 224 11 -6 -20| -32
d 2 North 10771 65 282 137 19] 1706 2 40 20 -oo] 2198 2 97 38| 19
ﬁ E South 6975 -172 -205 -364 -152 970 45 16 -26 1 1505 -129 -115 -187| -170
= West 7807 421 39 -174 -456| 774 65 13 -26| -125] 1548 67 -32 -94| -114]
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Table 8. Percent traffic volume change from baseline

In addition, any possible concerns regarding the underlying data were also conveyed, such as low
baseline traffic conditions and perceived data problems (issues). Table 9 presents the traffic
volume change between phases. Complete summary tables, including other data sources
(Wavetronix sensors and manual counts) are included in Error! Reference source not found..
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Table 9. Traffic volume change between phases

7-7pm Combined 12 Hour Volume 7-9am Combined 2 Hour Volume 4-6pm Combined 2 Hour Volume
Int. Approach |Before Phase 1l Phase2 Phase3 After |Before Phasel Phase2 Phase3 After |Before Phase1l Phase2 Phase3 After
> East 1201 85 -168 -18 -70] 97 2 -4 -5 1 224 41 -47 -15(  -12
2 'g North 10771 -309 -216 419| -118) 1706 2 38 -60| -70] 2198 -2 -95 135 -23
E E South 6975 -280 -33 -159 212 970 45 -29 -42 27 1505 -129 14 -72 17
= West 7807 161 -382 -213| -282 774 65 -52 -39] -99] 1548 67 -99 -62| -21
= East 8138 -87 -281 135| 1189 487 58 -26 -53| 451 1576 92 -114 -10 334
i ';3 North 8357 -302 -114 724| -3944] 1145 35 -23 119| -597 1616 -36 -14 108| -727
ﬁ 2 South 7875 152 -348 -95| -1086| 820 140 -29 -48| 203] 1643 253 -151 -106| -290
> West 9100 1149 -658 -913| 1102 722 166 -61 -116| ©02] 1829 390 -169 -254| 207
z East 9351 -445 -501 944| 159 876 -39 -34 48| -48] 1918 -106 -95 172| 101
i 'E North 1270 63 -92 48 15 86 -9 -7 0 1 277 7 -1 -12 7|
5 2 South 299 -24 -19 26 -8 9 1 -4 3 0 120 -22 -6 9 -1
= West 10330 680 -925 -775| -5200 1262 111 -169 -77| -58] 1985 175 -149 -332| -88
@ East N/A 710 -1 -62 TIIN/A 23 -3 2 -1IN/A 223 19 -34 33
2 C North [N/A 8341 399 -24]  a67n/A 1479 -47 22 sjn/a 1569 -85 72| 9§
8 £ south |IN/A 7383] 386 69]  550In/A 1188 93 -] eofn/a 1435]  -107 12| 119
Y West N/A 898 -72 10 -30QN/A 68 -4 5 —SINKA 160 -14 -8 &
z East 10068 1698 -490| -1714| 197) 1476 195 -58 -234 41] 2197 529 -126 -480 37
i '.2 North 4393 74 -26 886 -744] 1030 26 -35 115| -138 857 19 4 135 -139
é 2 South 5568 326 -78 -297 47 759 100 -31 -53| -24] 1257 189 -34 -164 -2|
= West 8353 -155 -167 359 5| 1470 -41 -32 1| -61] 1651 -10 -72 59 46
East - - - - - - - - - - - - - - -
; % North 4783 38 192 1619|N/A 1379 1 -2 378|N/A 886 -2 26 317|N/A
E = South 4791 1987 -358 -1301|N/A 524 278 -25 -106|N/A 1405 795 -128 -A32|N/A
West = = - = - - - - - = = - = = =
- East - - - - - - - - - - - - - - -
2 é “;“North = = = = = = = = = = = = = = =
§ E E South - - - - - - - - - - - - - - -
- o= West = = - = - - - - - = = - = = =
= ;:G‘ East 12742 -1771 82 3056| -1233) 1377 -391 42 366| -113 2970 -771 -5 721| -270)
2w ZNorth - - - - - - - - - - - - - -
E bl & South 5335 409 -617 -331 26| 1501 192 -146 -161 8 866 201 -163 -72 25
= o3 West 15411 657 -860 -1456| 1094 2501 -222 -157 -59| 294 3196 -678 -205 -218 206
z B East 11213 1835 -1780 -908| 14963] 1795 736 -637 -92| 2349] 2118 700 -310 -257| 2365
g = E'North 9795 -625 1964| -1172| 1344] 2618 -856 693 -369| 275] 1688 -442 311 -213| 185
= % £ South 1093 82 351 -21 -77 178 -54 53 -1 -9 174 -37 36 6| -17
= o5 West 14796 -1258 -572 1963 -322] 1881 -102 -207 333| -137] 2994 -527 -8 446  -22

Finally, baseline volume comparison results by approach (including manual counts, to be

discussed later) for all three construction phases and three time periods were compiled and
presented in five maps.

Pre-construction conditions (baseline conditions)

Phase 1 comparison to baseline
Phase 2 comparison to baseline
Phase 3 comparison to baseline
Post-construction conditions, comparison to baseline

These maps also presented any pertinent ramp closures, highlighted volume changes greater than
five percent, and noted any sensor failures (or issues) that may misrepresent results. Figure 22

and Figure 23 represent Phase 1 percent volume change comparison maps. Figure 23 is localized
to the University Avenue-I 35/80 interchange. All maps are included in Error! Reference

source not found..
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Figure 22. Sample Phase 1 percent volume change from baseline

Figure 23. Sample Phase 1 percent volume change from baseline - interchange
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University Avenue East Ramp with Interstate 35/80

East Approach: The 12 hour traffic volumes on the east approach decreased (from 12,742
vehicles) in the first two phases by approximately 19 percent. While the through movements
increased (~2,000 vehicles), the increase was not as great as the right-turn movements decrease
(~4,800 vehicles) due to the northbound ramp closure during these phases. Given the designated
through movement would be necessary to access the designated detour route, it appears that
drivers may have been using alternate routes.

During the two-hour morning peak, the traffic volume (from nearly 1,400 vehicles) also
decreased during the first two phases, at approximately 28 percent and 25 percent, respectively.
The through-movement increase was again less than the right-turn decrease.

As with the other time periods, a decrease in the two-hour afternoon peak (from 3,000 vehicles)
during the first two phases was observed at approximately 26 percent. The through-movement
increase was not equal to the right-turn movement decrease at 800 vehicles and 1,300 vehicles
respectively.

South Approach: The south leg experienced an increase in 12 hour traffic (from 5,300 vehicles)
of approximately 17 percent during the first phase of construction. This increase was equally
distributed between the left- and right-turn movements. Increases were also observed during the
peak periods with 13 percent in the morning and 23 percent in the afternoon. Drivers may have
been attempting to avoid the work zone or exit early because of the northbound Hickman Road
exit ramp closure. The right-turn movement saw the largest increase during the peak hours.

West Approach: Traffic on the west approach demonstrated high variability with low-ending
through volumes compared to initial conditions. The immediate decrease in left turns due to the
northbound University Avenue on ramp closure was clearly apparent. A similar increase in
through movements was immediately observed, which was somewhat unexpected, but that
decreased gradually over time.

One could expect that the origin of most of the eastbound drivers wanting to turn left onto the
ramp was west of the Interstate, near the designated detour route. This may suggest that
eastbound drivers did not use the designated detour route initially, either because they were not
aware of it or of the ramp closure, but that drivers began using the detour route or other alternate
routes eventually.

[-80/1-35 and University West Ramp

East Approach: As expected, traffic increased on the east approach during the first two project
phases, at 31 percent and 15 percent, respectively, during the 12 hour period. The increase was
almost entirely in the through movement. However, detector issues limited comprehensive
assessment.
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North Approach: During the 3rd construction phase when limited access to the southbound
University Avenue exit ramp was provided, a decrease in traffic of approximately 20 percent was
observed during all three periods (morning peak, afternoon peak, and 12 hour). The decrease was
distributed equally between left and right turns.

South Approach: Very low traffic volumes existed on the south approach for all conditions.
Therefore, it did not play a significant role in impact evaluation.

West Approach: The west approach experienced a decrease in traffic during the first two
construction phases. For both the morning peak and 12 hour period, the decrease was more
prominent in the 2nd phase. This may represent use of alternate routes by drivers due to
increased awareness of the northbound University on ramp closure.

The observed changes during the first phase may also simply represent natural traffic variations.
During the afternoon peak, the traffic volume decreases were greater. A decrease of
approximately 18 percent was observed for the first two construction phases.

University Avenue and 128th Street (60th Street)

East Approach: Increases in traffic volumes were observed during the first two construction
phases. This was to be expected given its designation as a detour route. The majority of the
increases was represented by the right-turn movements (onto the detour); however, through-
movements also increased. Right turns increased by approximately 150 vehicles, 400 vehicles,
and 1,800 vehicles during the morning peak, afternoon peak, and 12 hour period, respectively.

During the morning peak, traffic increased by approximately 10 percent for the first two phases.
The greatest increases were experienced during the afternoon peak at 24 and 18 percent. Total
increases of 22 and 17 percent were observed through the 12 hour period.

North Approach: The north approach experienced a traffic volume increase during the 3rd
construction phase. This can be explained by the limited access to the southbound University
Avenue off ramp during this phase. Approach volumes increased by 10 percent during the
morning peak, 18 percent during the afternoon peak, and 23 percent over the 12 hour period.

While all movements increased, left turns increased the most by approximately 130, 120, and
700 vehicles during the morning peak, afternoon peak, and 12 hour period, respectively.

South Approach: Traffic increased on the south approach during the first two construction
phases. Increases ranged from 8 to 15 percent (during the three time periods), with the greater
increases occurring during the first phase. The afternoon peak had the largest percentage increase
in both phases.
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University Avenue and 47th Street

Significant variations were exhibited in the east approach through-movement, limiting
comprehensive analysis. In general, possible decreases in the east approach volumes during the
first two construction phases, and an increase during the 3rd phase (morning peak), were
observed. Similar variations in through movements were observed for the west approach,
limiting analysis. Through movements appeared to increase during the first construction phase
and decrease thereafter.

50th Street and Corporate Drive

Only minor changes in traffic were observed at this intersection during any time period or
construction phase. This may be explained by natural variations in traffic patterns and the
location of the intersection with respect to the project.

University Avenue and 35th Street/Valley West Drive

All movements on the west and south approaches increased during the first phase of
construction, extending into the 2nd phase. Increases (from 9,100 vehicles) of approximately 23,
21, and 20 percent were observed for the morning peak, afternoon peak, and 12 hour period,
respectively, on the west approach. Increases (from 7,900 vehicles) of approximately 17, 15, and
9 percent were observed for the morning peak, afternoon peak, and 12 hour period, respectively,
on the south approach.

University Avenue and 22nd Street

A slight increase in traffic was observed on the west approach during the first phase of
construction. Traffic then stabilized for the reminder of construction. Given the distance of this
intersection from the immediately-impacted area and concerns about data quality, few other
observations may be made.

Manual Counts

Based on observed traffic volume increases, the City of Clive collected traditional traffic tube-
based count data for two streets—114th Street and 128th Street and Sunset Terrace, before and
during the northbound University Avenue on ramp closure.

These data were provided in multiple formats, including Excel, Access, and PDF (Figure 24) for
several locations.
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Description 1: 114th Sita: 000000000000
Description 2: 1601 Date: 4/27/2010
Description 3: 337, 333 Tuesday
24 Hour Valume
Begin nb sb Combined Begin nb sb Combined
10:45 AM 115 65 180 10:45 PM 20 3 23
11:00 AM 126 505 70 756 196 01 11:00 FM i1 a1 ] g 15 a5
11:15 AM 124 65 185 11:15PM 11 1 12
11:30 AM 120 23 208 11:30 PM 14 2 1€
11:45 AM 135 72 207 11:45 PM 5 1 &
12:00 PM 142 562 75 778 716 540 3725/2010 12:00 AM 7 FE1 7 5 5 I3
12:15 PM 150 74 224 12:15 AM & 2 10
12:30 P 125 70 135 12:30 AM 1 1 2
12:45 PM 145 50 205 12:45 AM 5 0 5
1:00 M 155 567 82 257 237 824 1:00 AM 3 12 0 o 3 12
1:15 PM 131 61 192 1:15 AM 4 0 4
1:30 PM 140 60 200 1:30 AM 3 o 3
1:45 PM 141 bl 135 1:45 AM 2 0 2
Z:00 FM e 535 53 778 172 753 200 AM z 5 ] 7 7 5
2:15 M 1432 63 206 2:15 AM 3 0 3
2:30 BM 144 50 194 2:30 AM El 0 E
2:45 PM 129 62 151 2:45 AM 1 0 1
3:00 PM 115 554 75 = 183 518 3:00 AM 3 18 1 3 5 7z
3:15 M 143 70 213 3:15 AM 5 1 6
2:30 PM 147 &0 207 2:30 AM 4 0 4
3:45 PM 1435 60 205 3:45 AM 5 2 7
200 PM 165 €52 77 382 243 1034 2100 AM z 5 H 7 ] 3z
4:15 PM 168 83 257 4:15 AM 4 1 5
4:30 PM 164 117 281 4:30 AM 7 1] 7
4:45 PM 155 33 254 4:45 AM 12 4 16
5:00 PM 161 585 111 350 272 539 5:00 AM 14 78 1 13 15 91
5:15 PM 154 106 260 5:15 AM 18 4 22
5:30 PM 135 a3 223 5:30 AM 21 6 27
5:45 PM 133 45 184 5:45 AM 25 2 27
5:00 PM 122 EEH 55 71z 177 B4 §:00 AM Z3 [ 7 a3 D) 301
6:15 PM 93 62 155 6:15 AM a1 14 55
5:30 PM 78 45 123 £:30 AM 72 24 36
£:45 PM 93 50 1435 6:45 AM 82 38 120
7:00 PM 33 EER 50 128 143 &8s 7:00 AM 103 510 E 202 133 71z
7:15 PM 92 25 117 7:15 AM 115 35 158
7:30 PM 20 28 108 7:30 AM 134 &1 135
7:45 PM 72 25 37 7:45 AM 154 56 220
2:00 PM 33 229 39 121 100 350 2:00 AM 140 430 58 209 198 699
8:15 PM 62 21 83 8:15 AM 130 &5 135
8:30 PM 43 37 85 8:30 AM 105 a3 148
8:45 PM s8 24 32 8:45 AM 115 43 158
5:00 PM 51 182 13 63 70 245 5:00 AM 113 438 62 187 175 625
9:15 PM 44 13 63 9:15 AM 106 40 146
5:30 PM 42 12 54 5:30 AM 91 34 125
5:45 PM 45 13 58 5:45 AM 128 51 173
10:00 PM £ 125 i1 F 55 157 10:00 AM 10 %50 ) 232 148 EH
10:15 M 42 8 50 10:15 AM 115 61 17e
10:30 PM 19 5 25 10:30 AM 33 58 167
b E3 Combined
24 Hour Volume 7532 (67.9%) 3557 (32.1%) 11089
12:00 AM - 12:00 PM 12:00 PM - 12:00 AM
ob sb Combined nb sb Combined
Count 2762 1238 4001 47639 2315
53.1 % 30.5 % 67.3 % 32.7 %
Peak Hour 7:30 AM 11:00 AM 7:30 AM 4:00 PM 4:30 PM 4:30 PM
Valume 558 236 308 &52 433 1067
Factor 0.91 0.83 0.92 0.57 0.93 0.95

Figure 24. Sample portable tube count format

Attributes included count location, counts by direction of travel for 15 minute intervals, and
summary statistics (PDF only). Historic traffic data, from July 2005, were also provided for
114th Street for a frame of reference.

These data were converted into a more user friendly, consistent format and integrated into an
Access database for processing and analysis. In some cases, duplicate records were identified
and removed from consideration.

Four summary plots were created for each road. These included each time period of interest, i.e.,
morning peak, afternoon peak, 12 hour, as well as ADT. Directional traffic counts (north and
southbound) were presented independently for 128th Street, while data for the two count
locations were presented independently for 114th Street. A weekday average was also presented
on the 114th Street ADT plot.

Following are the sample ADT plots for each site. Figure 25 presents the change in ADT along
128th Street (the designated detour) during the northbound University Avenue on ramp closure.
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Figure 25. Sample 128th Street ADT change

From this figure, the immediate increase in northbound through traffic is clearly apparent (more
than 3,000 vehicles a day). However, data are only available for the transitions between
construction phases and not throughout an entire phase. Other data, such as intersection counts,
should also be taken into consideration.

A similar, immediate increase in traffic is observed on 114th Street (not a designated detour), in
Figure 26.
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Figure 26. Sample 114th Street ADT change

This increase appeared to be more than 3,000 vehicles per day from the daily average; however,
limited data (one week) were available, so other data, such as intersection counts, should also be
taken into consideration during assessment.

All figures are included in Error! Reference source not found..

While limited data were available for 128th Street (the designated detour) and Sunset Terrace,
large fluctuations (increases) in traffic were present on both the north and south approaches.

For example, during the 3rd phase of construction, the north approach experienced increases of
approximately 28, 38, and 39 percent for the morning peak, afternoon peak, and 12 hour period,
respectively. As expected, significant increases in traffic were experienced on the south
approach, particularly for the first two phases, where the increase was approximately 50 percent
(Table 10).
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Table 10. Traffic volume changes south approach of 128th Street/Sunset Terrace

Time Period Phase 1 Phase 2 Phase 3
Two-hour Morning +53% +48% +28%
Peak

Two-hour Afternoon +57% +47% +17%
Peak

12 Hour +42% +43% +16%

As noted previously, a significant bi-directional traffic increase, of possibly 3,000 to 6,000
vehicles daily, was observed along 114th Street. However, limited data were available; and, there
were insufficient data to assess the peak periods.

Conclusions and Recommendations

A limitation of this project was the lack of available or reliable data for some key locations that
were impacted by the construction activities, such as Hickman Road, 1-35/80, and the
intersection of University Avenue and 50th Street.

To obtain sufficient traffic data for these locations, additional investment in infrastructure and/or
manual data collection would have been required, but was not within the project scope. Project
emphasis was on utilization of existing infrastructure (resources) for work-zone impact
assessment. Existing resources were quite extensive.

This project demonstrated that disparate data sets from various sources might be assimilated to
conduct systematic analysis over a geographic area of interest. Traffic data, collected through
various means, is typically quite extensive (voluminous) and requires a fair amount of effort to
integrate, compile, and aggregate discrete data into the most pertinent components.

For example, in this project, 15 minute counts were aggregated into three analysis periods as
well as specific locations and movements. Creation of a database facilitating flexibility in
analysis is critical.

This project also demonstrated that challenges can exist in obtaining accurate data. Despite the
effort to actively reconfigure a Wavetronix SmartSensor ™ based on lane position changes,
accurate data were not collected, significantly limiting analysis capabilities within the work zone.
Data anomalies were also identified in the loop detector and traffic tube-based data. This
highlights the need for attention to detail and application of basic quality control and assurance
procedures.

Several different data presentation formats were used in this project, including maps, matrices
(tables), and graphs. Each presented data at different scales and levels of aggregation. Maps and
matrices conveyed average data throughout the system, while graphs provided more depth for
individual locations. Used in conjunction, these techniques were all quite effective, and
necessary, for data visualization and interpretation.
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Evidence suggests that the demand on the local system (and surface streets) induced by ramp
closures, particularly the northbound University Avenue entrance ramp, may have not followed
anticipated patterns. For example, while traffic increased at or on the designated detour, the order
of magnitude was not equivalent to the displaced traffic at the east ramp interchange.

Traffic reductions were experienced on the east approach to the ramp, indicating that westbound
drivers were likely choosing alternate routes prior to the designated detour. This was also
apparent on the west approach where a large shift in traffic was apparent from eastbound left
turns (prohibited because of the ramp closure) to through movements. Theoretically, these
through movements should have used the designated detour, given the trips originated west of
the ramp closure.

These observations are also supported by the limited tube counts collected by the City of Clive.
The observed traffic patterns, particularly eastbound, may suggest that a much more proactive
and improved means of communication of the ramp closure and detour route may have been
warranted or should be considered in future, similar projects.

The majority of traffic using a route other than the designated detour appears to have used 114th
Street, a route parallel to the Interstate to the east. However, no intersection counts were
available to confirm this definitively. Traffic data at intersections to the east of the closure
demonstrate limited changes, again suggesting use of 114th Street by drivers. Traffic volume
increases on this route may be comparable to those on the designated detour.

Unfortunately, given infrastructure limitations, this study could not effectively assess the impact
on Hickman Road and its ramps. However, based on observed patterns at or on 128th Street and
114th Street, both intersections with Hickman Road experienced increased demand.

In general, several high-volume, congested intersections on University Avenue and Hickman
Road, beyond those designated as detours, experienced traffic volume increases during the work
zone, potentially having an impact on their levels of service. The City of West Des Moines
employed traffic cameras to adjust signal timing to accommodate the increased demand. In
future assessments, queuing may be another metric of interest.

Finally, detour compensation to the affected local agencies may not be sufficient if only the
designated detour route is considered.

Even with a project kick-off meeting between the research team, the lowa DOT, and impacted
agencies, the data needs for this project were not met, and this is unfortunate. Future research
efforts should include the resources to install field-monitoring assets to facilitate collecting the
critical data needed to conduct a complete analysis.

Relying on existing data sources can consume unjustifiable efforts in reducing and formatting
data, provides no means of quality control, and, as in this project, negates the opportunity to react
to equipment failures during critical observational periods.
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APPENDIX A. SENSOR LOCATIONS AND MANUAL VIDEO REDUCTION

A.1 Sensor Locations

Figure 27. MVDS34 — eastbound West to 2nd Avenue

Figure 28. MVDS35 — eastbound to 2nd Avenue
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Figure 29. MVDS36 — eastbound from 2nd Avenue

Figure 30. MVDS37 — westbound to East 14th Street
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A.2 Traffic Camera Video Reduction

Figure 31. Merle Hay Road sample video reduction image — outside lanes 9/11/2008

Table 11. Merle Hay Road video reduction summary — outside lanes 9/11/2008

EBLn 1 (RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)
Minute Frames wveh wveh/hr veh veh/hr veh veh/hr veh wveh/hr Comments

T 600[ 10 | 600] [16] ©060] [ 19 | 1.140] |16 [ 960
1200[ 13 | 780 [15 | ©00] [ 9 | 540 [14] 840
1800 9 | 540 |25 | 1,500 | 17 | 1,020] [12 [ 720
2400[ 13 | 780 | |20 | 1,200 [19 [ 1,740 [15 | 900
3000 12 |_720| [A7 [ 1020 [7a | 840] [ 8 | 480
3600 6 | 360 |7 | 1020 [A7 [ 1.020] ["8 | 480
420012 | 720 [18 ] 1080 [A8 [ 1080 [11 | 660
4800 8 | 480 [ 16| oo0]| [22 [ 1320 [ 6 | 360
5400 11 |_e60| |15 oo0| [27 [ 1260] [10 | 600
10 6000[ 14| 840 [22 | 1320 |26 | 1,560 [ 6 | 360
11 6600[ 12 | 720 [20 | 1200 [17 | 1,020 [ 12 | 720
12 7200[A1] 660 [ 18] 1,080 [ 13| 780 | 8 | 480

Average= 11 655 18 1,090 18 1,060 1 630

O = D W& Wk
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Figure 32. Merle Hay Road sample video reduction sample image — inside lanes 9/16/2008

Table 12. Merle Hay Road video reduction summary — inside lanes 9/16/2008

EBLn1(RT) EB Ln2(LT) WBLn3(LT) WBLn4(RT)
Minute Frames veh wveh/hr veh wveh/hr veh wveh/hr veh wveh/hr Comments

1 600 26 | 1,560 35| 2100 31 1,860 17 1,020
2 12001 19 | 1,140 34 | 2,040 26 | 1,560 24 | 1440
3 1800] 16 960 22 | 1,320 33| 1,980 22 | 1,320
4 24001 21 1,260 29 | 1,740 27 | 1,620 18 | 1,080
5 3000 21 1,260 30 | 1,800 24 | 1440 14 840

6 3600 24 | 1,440 27 | 1,620 38 | 2,280 17 | 1,020 ]| reavy taffic
7 42001 23 | 1,380 33| 1,980 26 | 1,560 18 | 1,080
8 4800 17 | 1,020 32| 1,920 35| 2,100 17 | 1,020
9 54001 20 | 1,200 37| 2,220 25 | 1500 |21 | 1260
10 6000 18 | 1,080 35| 2,100 24 | 1440 17 | 1,020
11 66001 24 | 1,440 26 | 1,560 30 | 1,800 19 | 1.140
12 72001 20 [ 1,200 21 1,260 22 | 1,320 13 780
Average= 21 1,245 30 1,805 28 1,705 18 1,085
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Figure 33. 2nd Avenue sample video reduction image — outside lanes 9/9/2008

Table 13. 2nd Avenue video reduction summary — outside lanes 9/9/2008

EB Ln 1 (RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)
Minute Frames wveh wveh/hr veh wveh/hr veh veh/hr veh wveh/hr Comments

1 6001 10 600 16 960 17 1,020 16 960
2 12001 24 | 1,440 20 | 1,200 28 | 1,680 16 960
3 18001 19 | 1,140 17 | 1,020 24 | 1,440 11 660
4 2400] 15 900 21 | 1,260 26 | 1,560 15 900
5 30001 23 | 1.380 19 | 1,140 21 1,260 12 720
6 36001 19 | 1.140 21 | 1,260 27 | 1,620 8 480
7 42001 17 | 1.020 22 | 1,320 17 | 1,020 12 720
8 48001 18 | 1.080 22 | 1,320 20 ] 1,200 12 720

9 54001 27 | 1620 23 | 1,380 34 | 2,040 19 | 1,140 | theawismic
10 6000] 19 | 1.140 22 | 1,320 28 | 1,680 14 840
11 6600] 14 840 21 1,260 18 | 1,140 12 720
12 72000 19 | 1,140 15 900 15 900 9 540
13 7800 18 | 1,080 17 | 1,020 20 | 1,200 13 780

14 8400] 15 900 23 | 1,380 32 | 1,920 13 780 |  heawtrame
15 90001 24 | 1,440 31 1,860 21 1,260 11 660
Average= 19 1,124 21 1,240 23 1,396 13 772
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Figure 34. 2nd Avenue sample video reduction image — outside lanes 9/11/2008

Table 14. 2nd Avenue video reduction summary — outside lanes 9/11/2008

EBLn1(RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)

Minute Frames wveh veh/hr veh wveh/hr veh veh/hr veh wveh/hr Comments
1 6001 21 | 1,260 29 | 1,740 29 | 1,740 - Couldn't see LN4
2 1200( 18 | 1,080 20 | 1,200 27 | 1,620 - Couldn't 22 LNS
3 18001 19 | 1,140 16 960 31| 1,860 25 | 1,500 | brakelight=wh
4 2400] 25 | 1,500 29 | 1,740 37 | 2220 23 | 1,380 | brakelight=wh
5 3000| 25 | 1,500 26 | 1,560 26 | 1,560 20 | 1,200 | orake ignzwe

Average= 22 1,296 24 1440 30 1,800 23 816
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Figure 35. 2nd Avenue sample video reduction image — outside lanes 9/11/2008 (Partl)

Table 15. 2nd Avenue video reduction summary — outside lanes 9/11/2008 (Part 1)

EB Ln 1 (RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)
Minute Frames wveh veh/hr veh veh/hr veh veh/hr veh wveh/hr Comments

1 600] 28 1 1,680 22 | 1,320 26 | 1,560 19 | 1,140
2 1200] 31 ] 1,860 30 | 1,800 36 | 2160 21 | 1,260
3 1800] 13 780 26 | 1,560 28 | 1,680 19 | 1,140

Average= 24 1,440 26 1,560 30 1,800 20 11180
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Figure 36. 2nd Avenue sample video reduction image — outside lanes 9/11/2008 (Part 2)

Table 16. 2nd Avenue video reduction summary — outside lanes 9/11/2008 (Part 2)

EBLn1(RT) EBLn2(LT) WBLn3(LT) WBLn4(RT)
Minute Frames veh wveh/hr veh veh/hr veh veh/hr veh wveh/hr  Comments
1 6001 21 | 1,260 24 | 1,440 31| 1,860 24 | 1,440
2 1200| 25 | 1,500 26 | 1,560 31 ] 1,860 31 ] 1,860
3 18001 23 | 1,380 33 ] 1,980 3| 1,860 33 | 1,980
4 2400] 28 | 1,680 28 | 1,680 30 | 1,800 29 | 1,740
5 3000] 24 | 1,440 20 | 1,200 33 | 1,980 28 | 1680 brakingws
Average= 24 1,452 26 1,572 31 1,872 29 1,740
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Figure 37. East 14th Street sample video reduction image - outside lanes 9/9/2008

Figure 38. East 14th Street sample video reduction image - outside lanes - evasive action
9/9/2008
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Table 17. East 14th Street video reduction summary - outside lanes 9/9/2008

Figure 39. East 14th Street sample video reduction image - outside lanes 9/11/2008
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Table 18. East 14th Street video reduction summary - outside lanes 9/11/2008

L B e

EB Ln 1 (RT) EBLn2(LT)
Minute Frames wveh veh/hr veh wveh/hr Comments
6001 13 780 32 1,920
12001 12 720 28 1,680
18001 9 540 29 1,740
2400 15 900 24 | 1,440
3000 18 1,080 28 1,680
Average= 13 804 28 1,692
7

'

Figure 40. East 14th Street sample video reduction image - inside lanes 9/12/2008 (Part 1)

Table 19. East 14th Street video reduction summary - inside lanes 9/12/2008 (Part 1)

EBLn 1(RT) EBLn2(LT)

Minute Frames wveh wveh/hr veh veh/hr Comments
1 6001 19 1,140 12 720
2 12001 16 960 17 | 1,020
Average= 18 1,050 15 870
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Figure 41. East 14th Street sample video reduction image - inside lanes 9/12/2008 (Part 2)

Table 20. East 14th Street video reduction summary - inside lanes 9/12/2008 (Part 2)

EBLn1(RT) EBLn2(LT)
Minute Frames veh veh/hr veh wveh/hr Comments

1 6001 18 1 1,080 15 900
2 12001 18 | 1.080 13 780

Average= 18 1,080 14 840
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Figure 42. East 14th Street sample video reduction image - inside lanes 9/12/2008 (Part 3)

Table 21. East 14th Street video reduction summary - inside lanes 9/12/2008 (Part 3)

EBLn 1(RT) EB Ln2(LT)

Minute Frames wveh wveh/hr veh veh/hr Comments
1 6ﬂﬂ 15 QDU 1 4 84{] some braking due to saw cutting but free flow
2 1200| 16 960 10 600

Average= 16 930 12 720
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Figure 43. East 14th Street sample video reduction image - inside lanes 9/13/2008

Table 22. East 14th Street video reduction summary - inside lanes 9/13/2008

EB Ln1(RT) EBLn2(LT)
Minute Frames wveh wveh/hr veh veh/hr Comments

1 GO0| 4 2401 [ 5 300
7
6

2 1200]| 4 240 420
Average= 4 240 360
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Figure 44. East 14th Street sample video reduction image - all lanes (no work zone)
10/15/2008

Table 23. East 14th Street video reduction summary - all lanes (no work zone) 10/15/2008

EBLn 1(RT) EBLn2 EBLn3 EBLn4 (LT)
Minute Frames wveh weh/hr veh veh/hr veh veh/hr veh veh/hr Comments

1 600] 0 - 10 600 11 660 13 780

2 1200] 1 60 8 480 8 480 21 1,260

3 1800] 0O - 10 600 17 | 1,020 13 780

4 24001 1 60 9 540 7 420 15 900

5 3000 0 - 10 600 16 960 15 900
Average= 0 24 9 564 12 708 15 924

55



APPENDIX B. TRAFFIC VOLUME CHANGES

B.1 Freeway Mainline Traffic-Volume Changes

Sensor 30
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Weekday Vehicles 7-9am

7-9am Sensor 30 NB All Lanes

Hickman NB Off
Ramp closed
April 19th to
May 10th (4/19
to 5/10) and
University NB On
Ramp Closed
4/19-5/20).

Hickman Road SB
On Ramp Closed
May 18th to June
9th Hickman
Road.

=¢=2009 (Control)
=fi=2010 (Constrution)

Memorial Day (5/25/09
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WEekday Vehicles 7-9am

7-9am Sensor 30 NB (Through Lane 2-4)
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4000

5000 ?A
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B.2 Intersection Traffic-Volume Changes
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B.2 Intersection Traffic-Volume Changes

University and 1-35 West Ramp
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Total Volume from 7-9am
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University and 1-80/1-35 West Interchange North Leg 4-6pm

Hickman NB Off

Ramp closed
1200 ] T I I April 19th to
I Hickman NB Off 1 [ May 10th (4/19
m | Ramp Closed N | to 5/10) and
I [ > 1 Hickman SB on | University NB On
i University NB On Ramp Closed | Ramp Closed I Ramp Closed
1000 u > 4/19-5/20).
o U | n (I |
I I I [ ] Hickman Road SB
] u | [ |
e - g B I .. '-‘ On Ramp Closed
A 1 A u - L = May 18th to June
800 ! [ _} 0 | 9th Hickman
I (A Il g m o e Road.
| A A m 1
AA I A (| A A
I | | A A
|A A A ‘l‘* A |A N .
600 - Y yi yy Y o i M Right Turn
A A A l I A% A Al A o Through
I | 1| A A‘I A
| | ([ A | A Left Turn
| | I 1
400 ! - /! |
I A I I ]
I N I I = I
I A | I I
I | 1] [
1 | - I
200 i f_. o ; Memorial Day
I ] | (| |
| | 1] [
I | I 1
o¢°,
4/2/2010  4/12/2010  4/22/2010  5/2/2010  5/12/2010  5/22/2010  6/1/2010  6/11/2010  6/21/2010  7/1/2010

Date




Total Volume from 4-6pm
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B.2 Intersection Traffic-Volume Changes

128th Street Clive (60th Street) and University Avenue
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Closed 4/19- 5/20).
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Combined Daily Volume From 7-9am

60th (128th) and University North Leg Separated 7-9am
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Combined Daily Volume From 7-9am

South Leg Separated Movements 7-9am
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Combined Daily Volume From 7-9am

60th (128th) and University West Leg Separated 7-9am
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Total Vehicles Per Day From 4-6pm
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Combined Daily Volume From 4-6pm

60th St (128th St.) and University East Leg Separated 4-6pm

Hickman NB Off Ramp
closed April 19th to May

1800 i I 5 * Ly 10th (4/19 to 5/10) and
I I (I ' - University NB On Ramp
. I by Hickman SB on Closed 4/19- 5/20).
, A A I Ramp Closed
1600 : — i i
A A lA‘A A‘A i1 A I Hickman Road SB On
24 I i ﬂ_‘ i Az A N Ramp Closed _May 18th
A I i, ‘A& to June 9th Hickman
1400 x N h
A i i I A I Road.
1 1 L 1 .
i I A
1200 : ! ! !
! I Ly I
1 ] H 1
! I Ly I
1000 I I U I
1 1 I 3 1
“mm ! L ! @ East Leg Left Turn
I | L RN | )
800 T - i 1 i // \\ i M East Leg Right Turn
I ? 1 LI [ Al \ I A East Leg Through
i g Lo
600 ' ! e |
i I ] I
I } I !
400 ﬁ T}OT‘ ’ﬁ”—‘_._‘&_O% “! ® o0
T T ‘
i i L 4
Hickman NB Off | : 1 \\. Memorial Day
I~ Ramp Closed i i \ 7 I =
200 [ ' > i1 AN J A—
}— University NB On Ramp Closed | gt i
I I i 1
ottt -t
4/2/201 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Combined Daily Volume From 4-6pm
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Combined Daily Volume From 4-6pm

60th St (128th St.) and University South Leg 4-6pm
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Combined Daily Volume From 4-6pm
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Total Vehicles Per Day From 7-7pm

128th St Clive (60th St) and University All Legs 7-7pm
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Combined Daily Volume From 7-7pm

128th St Clive (60th St) and University East Leg 7-7pm
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Combined Daily Volume From 7-7pm

128th St Clive (60th St) and University North Leg 7-7pm
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Combined Daily Volume From 7-7pm

128th St Clive (60th St) and University West Leg 7-7pm
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B.2 Intersection Traffic-Volume Changes

50th Street and Corporate Wood Drive

123



Daily Vehicles From 7-9am

50th and Corporate 7-9am
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Total Volume from 7-9am

50th and Corporate East Leg Separated 7-9am
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Total Volume from 7-9am

50th and Corporate North Leg Separated 7-9am

Hickman NB Off
Ramp closed

1800 I I I I April 19th to
: : . I May 10th (4/19
to 5/10) and
: : b ; University NB On
1600 i i i i
. i e * 0‘ * ) * Ramp Closed
le ¢ o | 1@ TS
l” *® 1|* dile * I 4/19- 5/20).
4 (& * . * P 4
1400 . ® > % "! 1 o o *s Hickman Road SB
l | (N | On Ramp Closed
I | (| 1 May 18th to June
1200 | I 1] | 9th Hickman
1 I 11 | Road.
| | I |
| | 1] |
1000 1 ] I |
I | 11 1 M Right Turn
| | 1] |
800 i : il i @ Through
I | HickmanNB Off | 1] I A Left Tumn
| Ramp Closed | 1] |
600 } | I Iy 1
| > .
I University NB On R Closed [ Hickman SB on |
I niversity nRamp Closed | | Ramp Closed I
400 1 1 1 | > |
| | I |
| | 1] ¢ |
200 : : I :
[ | I |
| | 1] |
| | (| |
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-9am

50th and Corporate South Leg Separated 7-9am
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Total Volume from 7-9am
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Daily Vehicles From 4-6pm
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Total Volume from 4-6pm
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Total Volume from 4-6pm
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Total Volume from 4-6pm

50th and Corporate South Leg Separated 4-6pm
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Total Volume from 4-6pm

50th and Corporate West Leg Separated 4-6pm
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Daily Vehicles From 7am-7pm

50th and Corporate 7-7pm
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Total Volume from 7-7pm

50th and Corporate East Leg Separated 7-7pm
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Total Volume from 7-7pm

50th and Corporate North Leg Separated 7-7pm
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Total Volume from 7-7pm

50th and Corporate South Leg Separated 7-7pm
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Total Volume from 7-7pm

50th and Corporate West Leg Separated 7-7pm
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B.2 Intersection Traffic-Volume Changes

47th Street and University Avenue
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Total Vehicels 7-9am

47th and University Different Legs 7-9am
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Daily volumes 7-9am

47th and University East Leg Separated 7-9am
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DAily volumes 7-9am
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Total Vehicels 4-6pm

47th and University Different Legs 4-6pm
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Daily volumes 4-6pm

47th and University East Leg 4-6pm
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DAily volumes 4-6pm

47th and University West Leg 4-6pm
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Total Vehicels 7-7pm

47th and University Different Legs 7-7pm
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Daily volumes 7-7pm

47th and University East Leg 7-7pm
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DAily volumes 7-7pm

47th and University West Leg 7-7pm
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B.2 Intersection Traffic-Volume Changes

35th Street or Valley West Road and University Avenue
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Total Volume from 7-9am

University and Valley West East Leg Separated 7-9am
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Total Volume from 7-9am
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1000 ;~ University NB (?n Ramp Closed |~ Ramp Closed i 4/19- 5/20).
I J >0 . > | Hickman Road SB
l | Ldg| %% *‘0 ol On Ramp Closed
[ I 11 & ® 1 May 18th to June
800 * l d * l (| [ » 9th Hickman
I + 2 . * o 4 ﬁl I 4 Road.
® . * 17 o
> o g’ . * e I *
Wle I B I
| | 1] |
600 1 1 L I W Right Turn
| | 1] | oTh h
I I 1 N 1 roug
| | 1] / \ | A Left Turn
| | 1] / \ |
400 : ] I I \ l
[ I 1 |
| | 1 |
| ! N |
AAA i = AAA
200 : L . Memorial Day B
' L \ 1/ : -
i i 1 \ / I
| i 1 U I
I I 1 i I
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-9am

University and Valley West South Leg Separated 7-9am

Hickman NB Off
Ramp closed

900 T I I I April 19th to
= | - I May 10th (4/19
I I I I to 5/10) and
800 . j - I University NB On
I I [ I Ramp Closed
) *1* e s . e 4/19-5/20).
'S <4 L 4 ‘* i i [ ] m
|® 1 Y Y | .
700 + I
* . .i 4 > . : A:. Hickman Road SB
! * |o * o *® K * L On Ramp Closed
o | ”! H—e * ol * A May 18th to June
* I Hickman NB Off I I 'S L ad % A .
600 < R Closed ol 3 9th Hickman
! amp Close , I I Road
® o ' >' ’ .
24 ! I 'l Hickman SB on :
500 " University NB On Ramp Closed - Ramp Closed !
*-i i Hi i W Right Turn
: : - : @ Through
400 1 i i 7N i g
] | 1) // \\ l A Left Turn
I I 1 ] | I
300 I I 1 [ 1 I
| | 11 |
1 1 | ] |
| ] 1 1
200 I - ' Ll !
- /W —— L Y™ B 7V L SNy R
A
A ‘ﬁ—t I %—.— \\ ‘-&:ﬂ Memorial Day
100 B il
| I ) \ 4.;'—
. ' \= /
| | 1
| ] 1 l
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-9am

University and Valley West, West Leg Separated 7-9am ;‘;ﬁ:i;g‘;m“
2000 I I I I I April 19th to
. ' . . 1 May 10th (4/19
" | Hickman NB Off ' L ! to 5y/10) a(nd
"1 Ramp Closed ! H | ¢ : ;
1800 amp > University NB On
| | | I I ¢
: §I - Hick . I Ramp Closed
L 1| Hickman SBon i}
1600 t University NB On Ramp Closed || |- Ramp Closed | 4/19- 5/20).
! : > > . Hickman Road SB
| I L1 I On Ramp Closed
1400 1 J | ! May 18th to June
i 1 - I 9th Hickman
l 1 1) 1 Road.
i I Hi | 2
I | I I
1000 I I Ll I B Right Turn
| i 1 i
. \ . A ' @ Through
: i H 7N :
800 | | 1L II \\ I A Left Turn
| | | ’I \\ |
i i i |
600 } I [ I A:F
”ne® A PR i ¢ * I
T T o - R R e P :
L b ad I | P e "7;
400 : : I TS 9% 200
1 | ]
: k I : \\ I’ I Memorial Day
200 i M&Ailﬁu - — | —
3 e e g
1 | 1 n |
0 | ' e
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Vehicles from 4-6pm

University and Valley West 4-6pm Volumes

Hickman NB Off

Ramp closed
April 19th to
I I 1 | May 10th (4/19
| ¢ I I I to 5/10) and
2400 I ' I L I < University NB On
I | 1 ) | Ramp Closed
[ . [ I || HickmanSBon | % 4/19-5/20).
N . I 1] Ramp Closed [
I‘ | I > | Hickman Road SB
| *.® r's [ 1 | On Ramp Closed
2200 I py ¢ . ® e I I May 18th to June
I | 1] | X 9th Hickman
l é 1] I Road.
| e 1 |
o | - m | I ]
2000 - M L 1
I - ’:‘ ;.: * ; —> & West Leg
[ | Of I | —> M South leg
L
% I (I | —> A North Leg
¢ Il g : I . : > XEast Le
| | IR I A &
1800 ¢ " i ie Y
I B m e mi ‘s o
[ | * 4
s | X '] . Y
X [ ]
- o Sl
X, | Il " "
Az % Hickman NB Off {
[ | % LA
1600 Y Ramp Closed /<‘1\ .
= X “ a 4 > | AA [ %2( ﬁ Memorial Day
>S< 4 A AX ‘ ~z I I X o=
9 ! University NB On Ramp Closed | |
| L (|
>
| | ERS
1400 b o L - . - .
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 4-6pm

University and Valley West East Leg Separated 4-6pm

Hickman NB Off
Ramp closed

1800 I I I I I April 19th to
I Hickman NB Off | 1] | May 10th (4/19
to 5/10) and
| Ramp Closed | 11 I o
1600 r r ' 1 University NB On
| )I 1 L]
, ) Ramp Closed
| University NB On Ramp Closed | I Ramp Closed | R .
1400 : : >1 ] > | Hickman Road SB
I * | L . le On Ramp Closed
I I 1 * %% ¢ . . May 18th to June
1200 : : : l : 9th Hickman
| Road.
2 2
| |® | Iﬁl‘ |
L 4
1000 2 2
le % e o T[T P e | *
** K 2 1 | ;
* * * . W Right Turn
I o 1] |
800 i : o = i @ Through
I I 1] | A Left Turn
| | 1] |
600 ! } Iy * I
| | 1] |
|
| - I : I :
400 N ! I
b 5 T % e T S
A "ﬁ‘ AAAA AA A‘ A“ Memoria
200 : 114 A ’
[ | I |
| | 1] |
| | 1] |
0 : — e —— E— — — AL ———
4/2/2010 4/12/2010  4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 4-6pm

University and Valley West North Leg Separated 4-6pm

Hickman NB Off
Ramp closed

1600 I I I I I April 19th to
I—| Hickman NB Off l L I May 10th (4/19
. . . . to 5/10) and
1 Ramp Closed 1 LI I . .
I I e I University NB On
1400 > Ramp Closed
L 2 I . . e 'I_I__ Hickman SB on | 4/19_ 5/20)
;— University NB On Ramp Closed Ramp Closed I :
1 1 > P " > | Hickman Road SB
1200 i i 19 | On Ramp Closed
L 2 | ¢ «* | ] Lot d * o May 18th to June
| 11 | i
* o o, ¢ ry * : 9th Hickman
oo 0% o o o ¢ o I * Road.
1000 * &
| | I |
| | I |
I I 1 |
800 1 1 L I W Right Turn
[ 1 | - [ |
; ; ; : y ; @ Through
| | 1] [ 1\ | A Left Turn
600 i ; - [l \\ i
| I 1] | P | |
| | - |
| I 1 |
400 I I I |
Ax— 7Y A, Ha 4t A J
Memorial Day —
200 | [ | I | ||
] \ 1] .
! i i [/ '
| | | Y |
I I - |
0 : —— : — — — : - : : — e AAAL
4/2/2010 4/12/2010  4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 4-6pm

University and Valley West South Leg Separated 4-6pm

Hickman NB Off
Ramp closed

1400 T I I I April 19th to
. | T | May 10th (4/19
Y " y I to 5/10) and
, ” , ' L University NB On
K 2 * ) o .
1200 i * “’ e * i H i Z?Ef 5C/|;(S)‘)acl
I . » I I '
l QLQQ M' 4 & I Hickman Road SB
I e 1T & L * * * If * On Ramp Closed
1000 *, ] ] H * May 18th to J
> ] : v 3 y o June
0’ o &I Hickman NB Off I ¢ o o%| o * 9th Hickman
Ramp Closed <* 2
[ | I * | Road.
I > R I
ickman SB on
800 L University NB On Ramp Closed = Ramp Closed 1
‘ = — >
| | Il 1 W Right Turn
] I Il | # Through
600 1 1 LI /] 1
| A | [ [ 1\ | A Left Turn
] e i H I/ \\ A EA A
A A I s Ay A pmm——
4A P L Nl . A
e | agtk | A A |
400 i - My “—f
1 1 s All I
| | 1 l A
. 1 . . 1 1
W e S 3 i o ' |
200 u J . || Memorial Day ||
[ [ I | ml | | |
I I L \ 1/ I
! l T \J l
i i H |
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 4-6pm

University and Valley West, West Leg Separated 4-6pm

Hickman NB Off
Ramp closed

1600 T | I I I April 19th to
| . | Ll | May 10th (4/19
i Hickman NB Off : | l i to 5/10) and
I Ramp Closed : T I University NB On
1400 ) = ; i ! * Ramp Closed
| o H Hickman SB on ! 4/19- 5/20).
| University NB On Ramp Closed 1| | Ramp Closed 1
| s & } > 11 -> | * Hickman Road SB
1200 Y '? * Py H—& H i % On Ramp Closed
m‘ . I I 1 . o May 18th to June
le ¢ » * 1) - l i 9th Hickman
1000 ) N TR M AN 2 v i Road.
ol | 6| o« o o 1% & ¢ [ &
¢ | | H|o o o’f o
| | 11 |
800 1 I L I W Right Turn
1 1 11 [
| ] | | n
®Th h
I » I I I // \ I roug
™ A l L 1 A Left Turn
600 o A CA LA wia Ll [l ® \\ i
(™ = ‘rA A ‘Lh | | [
O E‘ ! .l "—I;‘ o
400 f ; l—.A— A
W T 1 A
1 1 11 1
| L] | I} L]
||
I I [l | | LN ; ||
200 ! | T \\ A / i \! Memorial Day ]
I i H 17 I
I I Ll \ |
| | H |
0 : — B — : : : — : — : : : — —[OT——
4/2/2010 4/12/2010  4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Vehicles from 7-7pm

University and Valley West All Legs 7-7pm Volumes

Hickman NB Off
Ramp closed
April 19th to

May 10th (4/19
: I L I o, to 5/10) and
13000 I I : I : University NB On
I I . Ramp Closed
| | I | | Hickman SBon l % 4/19- 5/20).
| . I | | Ramp Closed l .

12000 | * * [ I > | Hickman Road SB
L[® 1| ® 1] | On Ramp Closed
| I 1] [ o May 18th to June

11000 0% * *, 1 I 9th Hickman

o | » | Lie olle o | Road.
10000 : "‘¢ : L :
m |
X I ; , X AA txx s ¢ T * - & West Leg
9000 o ¢ gx ® 1Al o ‘“ﬁ_XA‘ o00
m ! A A 1| A F- 4 B :f 2 XX —> M South leg
’AA | ﬁ :;‘ () Sk (o i‘ wﬁ —> A North Leg
8000 X 5\ l(. f X X —> X East Leg
(< X X I X
P n A I 0\ |

7000 L : - |
I | (| |
1 ! I ¢ I

6000 I Hickman NB Off " - \

I Ramp Closed I )
| I [ | \‘ Memorial Day
| i > | I X I

5000 ™ University NB On Ramp Closed 11 \!/ i =
[ | > (I |
I [ (I |

4000 — — — — —_— : —_ — :

4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Da

te




Total Volume from 7-7pm

University and Valley West East Leg Separated 7-7pm

Hickman NB Off
Ramp closed

9000 I I I I I April 19th to
I | Hickman NB Off | (N | May 10th (4/19
I | Ramp Closed I 1 | to .5/10). and
8000 ; )I - I University NB On
I o ' (| Hickman SB on | Z;\gpsc/lggc;:d
l Unlver5|tyvNB On Ramp Closed | I Ramp Closed I0 Py .
7000 ! . ! > | ® > 1 L 4 Hickman Road SB
I | | WI . On Ramp Closed
I | (| ¢ I ¢ May 18th to June
6000 e | I L * | 9th Hickman
I |e 1 ®* 1 | Road.
lo | |‘ ¢ |
. *
5000 ,Q" +* L VI e “?: Nad :
.b. . “.l
| [ (N I ¢ M Right Turn
I I 1] | [ |
4000 : | - A " * ¢ Through
| [ 1] ¢ | A Left Turn
I [ 1] |
3000 : ] I l
I I 1] |
I [ 1] |
2000 I I LI I
A 1|, ﬂ. s 4 lh A . ‘\M‘:\A
w “I * #I I ﬁ ’\| Memoria
1000 A
[ I I |
I [ 1] \- |
[ [ | I 1] |
¢Qg ——— - m
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and Valley West, North Leg Separated 7-7pm

Hickman NB Off
Ramp closed

8000 I I I I I April 19th to
I Hickman NB Off l L I May 10th (4/19
. . . . to 5/10) and
1 Ramp Closed 1 LI I . .
University NB On
7000 ' > L I
5 . L ! Ramp Closed
* i ) ) 41 Hickman SB on i 4/19- 5/20)
— University NB On Ramp Closed 11| Ramp Closed I :
1 1 >P | 3> | Hickman Road SB
6000 i 1@ 1o DN I
i i 1 r'y % On Ramp Closed
. | . I 1 1 o May 18th to June
!“Q * UV BN S  ad Lol 9th Hickman
“0 . %o o Y 9 i | Road.
5000 * @
| | I |
| | I |
I I 1 |
4000 1 1 L I W Right Turn
[ 1 | - [ |
] L] LI | |
: : I 7 I @ Through
I I L /’ \ 1 A Left Turn
3000 i ; - [l \\ i
| | 1] | | |
| | - |
2000 I : o :
A | | 11 |
A | AA | |A F‘
I \ I Memorial Da —
| gl | I y
1000 : : L Ll | ||
i i i A I
m \A[/
| | | \ |
| I 1 l
0 : L : — — : EE— — : : : — e AAAL
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and Valley West, South Leg Separated 7-7pm

Hickman NB Off
Ramp closed

6000 T I I I April 19th to
| I I I May 10th (4/19
I . * I I to .5/10)_ and
i I 1] I University NB On
I’* 090 rs L I Ramp Closed
5000 LA S bly J . ¢ 4/19- 5/20).
0’ I “ 1d | o0 ‘_QI' Q“‘0 Hickman Road SB
% PS I I L On Ramp Closed
| | 1] |
: Hickman NB Off I ] I May 1_8th to June
4000 Ramp Closed 9th Hickman
I )I 1] | Road.
I I I Hickman SB on I
I University NB On Ramp Closed 1 1 | Ramp Closed |
| | | | ;
3000 W Right Turn
1 — 1] 1 -‘" o Throush
I A I 1 N N\ a 1A [ roug
- !AA A | - | I‘ / & | A_AA A Left Turn
A N MA ” A IA‘ A“ AAA z oA .ﬂ; A AA
2000 A A4 A ] Al 4 \ ]
a | A b I
| I 1 L |
|| il u Hm | | |
- = J i llm
1 M F = 3 |
000 ' .,_. . ' \ [ I . Memorial Day
1 1 LI | \ / 1 | |
i i 1 \ / I
| i 1 U I
I i I 1
0 s - L - s s s M - s s s - L 00 . | |
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and Valley West, West Leg Separated 7-7pm :;Cn':;“i{gs"‘e'zo”
9000 T I I I I April 19th to
o ' | - I May 10th (4/19
I Hickman NB Off I i I 'S to 5/10) and
5000 ; Ramp Closed : — . ¢ University NB On
: > : X Ramp Closed
. 111 Hickman SB on I ¢ 4/19- 5/20).
I University NB On Ramp Closed ||| Ramp Closed |
7000 : ' >—|—|E > ' Hickman Road SB
| . | 1 1 On Ramp Closed
I * 1 I
|& 2 L 2 - 1 May 18th to June
® 4 I 1 1 % 9th Hickman
6000 ¢ 2 *
I *—w‘ I o * | Road.
o % I N1 o e Yy e, A
5000 ¢ : | R p—¢ b A
i i i i A M Right Turn
1 I 1] | ©Throush
4000 i i i //\ i roug
1 1 11 [N 1 A Left Turn
: : - 4R :
| | ] II \\ |
3000 ] . L |
et '
-
2000 ——1ik ; d A
* # A | L] M
! ! ! : \\ I’ . q Memorial Day N
| i =i Al ] ] |
1000 I | [ T I
B B \ / B
1 | LI | ¥ 1
| | 1] |
0 : — B — : : : B — : : : — —[OT——
4/2/2010 4/12/2010  4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




B.2 Intersection Traffic-Volume Changes

22nd Street and University Avenue

165



Total Vehicles from 7-9am

University and 22nd St. 7-9am Volumes

Hickman NB Off

Ramp closed
2000 I I T I April 19th to
May 10th (4/19
: I : I A : to 5/10) and
I I & University NB On
1800 " An—_A_A A y
AlA A A Al A a AA I Ramp Closed
Y A, AbA Al o s A 4/19-5/20).
1600 A I (A B A 1 A I‘A A M
I [ (I 1 A A A Hickman Road SB
| [ (I I On Ramp Closed
| I I | May 18th to June
1400 I I I I 9th Hickman
| [ I || HickmanSBon | Road.
R Closed
1200 I I 1 amp Close . [
| | (| [
I I |
[ I u hl [ - & West Leg
1000 4.—%7
F I J. !l C g I ib. 0 —> mSouth leg
. “*A 'S 0’¢A I 7S I’b L 4 | —> A North Leg
800 +® o HickmanNg Off  _bie e ‘ " > xEast Leg
 dh 4 Ramp Closed e I ql‘ * *
I [ 1] 2 *
600 I ! >, Iy R4 .’“ oo
| University NB On Ramp Closed | \ |
I | > 1| |
400 I " - A .\I.‘l Memorial Day
l | (| [
I [ 1] |
Kasq SR 56K 300K 5 X >§<
XK X XX 108« >O<§I§?I< SN L WY VRS X
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and 22nd St North Leg Separated 7-7pm

Hickman NB Off
Ramp closed

8000 I I I I April 19th to
| | 1] | May 10th (4/19
. . I® * . to 5/10) and
: : : M’ : ¢ University NB On
7000 ] & Ly W% t ot o y
bo* “’ * i I-1- HickmanSBon & —9¢ Ramp Closed
0% LR, 4/19- 5/20).
¢ P ¢ r, ' Ramp Closed 1 / /20)
! ¢ o : ! > : Hickman Road SB
6000 1 Hickman NB Off J — ! On Ramp Closed
I Ramp Closed I Ll L May 18th to June
l ;' L l 9th Hickman
i t 1 i Road.
2000 | University NB On Ramp Closed T I
I > I
m ' (m - ] 1 u O "
4000 1 m " .m /1% m W Right Turn
" R R R A T
@ Through
o Ay W e T s
} u L1 | m | eft Turn
3000 i : I i -h
I I 1] \\ A |
] [ I n |
. \/ \ ]
2000 | | 11 1
1 1 L A
= = I RS
: : | ! \I Memorial Day
1000 ] l 1 L
i i i |
I . 1] |
l
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and 22nd St. South Leg Separated 7-7pm

Hickman NB Off
Ramp closed

4500 T I I I April 19th to
I I I I May 10th (4/19
2 2 to 5/10) and
: M e 4 MI ®eo ! ¢ University NB On
4000 * 9 i +
* le;" P QW : I :0 ’“ “IQ ’0’ m‘ Ramp Closed
* + * 19- 5/20).
I N I |ﬁ * 4/19- 5/20)
3500 I ! L I Hickman Road SB
l | | | On Ramp Closed
1 | (| 1 May 18th to June
3000 A I 1l A L l x 9th Hickman
I A A | LTS A 1 A Road.
IHA N I A ‘:‘ A M
N L L AL
A A AA AA A
2500 v AdA i A W PR
A | A A:A | I M Right Turn
[ 1] |
2000 i : il i @ Through
I [ 1] Q | A Left Turn
I I 1] |
1500 : ] I S ,
| | HickmanNB Off | I I ‘| Memorial Day
1 | Ramp Closed [ 1] |
I > | 1] |
1000 I o 1] Hickman SB on I
I University NB On RampICIosed I Ramp Closed I
! | 0 >
500
EEEgh | | I |
P e e gl — o s e
| | I
0 - - P - - - - P - - - A - - -
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-7pm

University and 22nd St West Leg Separated 7-7pm

Hickman NB Off
Ramp closed

7000 I I T I I April 19th to
1 1 I 1 | Hickman SBon [ May 10th (4/19
I | 1 | | Ramp Closed 1 to 5/10) and
] I [ - | University NB On
i E—— i o Coed
I A A A | N I | )
& | A I L A I Hickman Road SB
Iﬂ A Ak 1 A : !L AA : On Ramp Closed
5000 " i Y A— ) y ﬁﬁl t May 18th to June
A ] A ] A J 9th Hickman
| | 1] N A
4000 l ] L 1 A\
i i 1 a |
S I Fi - 71\ I W Right Turn
: . F. L . 'm IA— Ii | @ Through
3000 * f F I o * . I : t. ? A Left Turn
bl 1 # 1 . * !
| LI |
I | 1 I
| | I |
2000
I 1 1] o I
|| HickmanNB Off | 1) \\ f I
I-{ Ramp Closed | i T 1/ \E
I I 1 i .
1000 i >. u \\,/ I \ﬁ Memoria
l University NB On Ramp Closed 1 1
I T > l
' 1 1 [
| || L | |
0 L 00000 0000000000 0000000000 00000 00000 0000000000 0000090000
4/2/2010 4/12/2010  4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-9am

University and 22nd St North Leg Separated 7-9am

Hickman NB Off
Ramp closed

1400 T I I I I April 19th to
I I 11 Hickman SB on | May 10th (4/19
1 » Py | _Ramp Closed . 1 LO 'S/lo?tarllldB .
[ 4 <® I 1 * niversity n
* ¢ * o oo i6 = o oo
1200 i E—— e g+ o Te oo 1% Ramp Closed
f * 4/19-5/20).
I | 1 *
L ¢ I I 17 Hickman Road SB
| | I I On Ramp Closed
1000 : I — | May 18th to June
! ! Hi i 9th Hickman
I I Ll | Road.
I I 1] |
800 ] I L l
i i - a I
I I Fi 71\ I W Right Turn
: : . / \ : @ Through
600 I I [l (A I
| | .I 1 | A Left Turn
] : ] = !
oo E' = LN N . ny!
0 m Y, e ar a7
400 ' | Ll L H
I I 1] I Ly~
I-| Hickman NB Off l 1 \\ /‘\ |
I-1 Ramp Closed I I \’ i \E
200 : >! : : \\, :\ Memorial Day
I University NB On Ramp Closed 11 - I
I T—>1 1
4/2/2010 4/12/2010 4/22/2010 5/2/2010 5/12/2010 5/22/2010 6/1/2010 6/11/2010 6/21/2010 7/1/2010

Date




Total Volume from 7-9am

University and 22nd St. South Leg Separated 7-9am

Hickman NB Off
Ramp closed

900 I I T I April 19th to
| | I I May 10th (4/19
I I I I to 5/10) and
800 ; i - I University NB On
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B.3 System-Wide Traffic-Volume Changes (Tabular)
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B.4 System-Wide Traffic-Volume Changes (Maps)
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B.5 City of Clive Traffic-Volume Changes
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