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EXECUTIVE SUMMARY

The Origin-Destination (O-D) Study for the Parks Highway Alternative Corridor Planning and
Environmental Linkages (PEL) Study seeks to analyze and understand travel patterns of drivers
that currently use the Parks Highway, in terms of where they are coming from and where they
are going to. This O-D study evaluates potential locations for future interchanges that result in
the highest shift of traffic from the existing Parks Highway to an alternative corridor and
estimates the magnitude of this shift, when assuming the alternative corridor would be built in
the current year. This study does not consider future conditions that may impact the magnitude
of shift and how interchange locations affect the shift, such as changes in population, land use
and development, or travel mode distribution.

The study uses “big data”, which are collected by third-party vendors through smartphone
applications and in-vehicle GPS systems. The use of “big data” is desirable as it is much less
expensive and quicker to obtain than alternatives such as roadside interviews or license plate
studies for the same volume of data. The data are scrubbed of personally identifiable
information before use. When calibrated against known traffic volumes in the study area, “big
data” provides an accurate and precise picture of existing traffic volumes and O-D patterns.

The data include trips throughout the entirety of May 2021 and June 2021 that at some point
traveled across or along the Parks Highway within the study area. Both non-commercial and
commercial trips are included. Additional data from May 2019 was obtained to verify traffic
patterns did not change substantially before and after the onset of the COVID-19 pandemic. The
May and June of 2021 data contain over 100 million location points, 900 thousand trips, and 17
million trip miles. The data only include trips that at one point traversed the Parks Highway
within the study area.

Existing travel patterns were extracted from the data to identify trips that would likely shift to an
alternate corridor. The analysis included an investigation of where and at what time trips occur,
which origin-destination pairs are most common, and which routes traffic takes between origins
and destinations. In the AM peak period, most trips flow from the outer regions of the study area
to the downtown Wasilla area between Lucille Street and the Seward Meridian Highway, with
reverse flows seen in the PM peak period. Internal-internal, internal-external, and external-
external origin-destination pairs accounted for 67 percent, 31 percent, and 3 percent of all trips,
respectively. Origin-destination tables are shown in Appendix A. The most heavily used routes
between frequent origin-destination pairs were the Parks Highway, Knik-Goose Bay Road, the
Palmer-Wasilla Highway, and the Seward Meridian Highway.

The study also developed a trip assignment model which assigned trips to the existing Parks
Highway, the alternative corridor, or other high-volume routes by computing the least travel time
path, with several scenarios of interchange locations. The model showed interchanges at Fern
Street and Clapp Street are likely to result in the highest shift to the alternative corridor,
assuming existing conditions. While adding an interchange at Vine Road did result in more trips
shifting, the additional shift was marginal. The model estimated 28 percent of all-day trips and
29 percent of PM peak trips would shift to the alternative corridor, with 2021 existing conditions
assumed. Estimated 2021 average annual daily traffic and PM peak volumes are shown in the
table and map below.
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Expected Trips on Alternative Corridor by Segment, 2021 Existing Conditions
Alternative Corridor Expected 2021 Annual Expected 2021 PM

Segment Average Daily Traffic Peak Traffic
Alternative Corridor East Terminus to

Fern Street Interchange 18,600 veh/day 1,910 veh/hr
Fern Street Interchange to Clapp 18.200 veh/da L 810 vel/hr
Street Interchange ' y ;

Clapp Street Interchange to 15,300 veh/day L 540 veh/hr

Alternative Corridor West Terminus
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1.0 INTRODUCTION

The origin-destination (O-D) study aims to provide insights into how much current traffic is
expected to use an alternative corridor, and which cross streets at interchanges are expected to
experience the highest traffic use, for an alternative corridor to the George Parks Highway
(Parks Highway) through Wasilla, Alaska. The study only considers 2021 existing conditions
and does not account for future changes in population, land use and development, travel mode
distribution, or other characteristic changes that may impact travel patterns.

The Parks Highway Alternative Corridor Planning & Environmental Linkage (PEL) Study will
plan for the development of an alternative highway corridor that is needed to provide a through
traffic alternative to maintain the functionality of the Parks Highway, significantly alleviate
congestion through downtown Wasilla, and help create a more functional and livable downtown
in Wasilla. The Alaska Department of Transportation and Public Facilities (DOT&PF) is
proposing to create a new national highway system controlled-access connection south of the
existing Parks Highway beginning near the Hyer Road interchange and returning to the Parks
Highway west of Pittman Road. (Figure 1).

An alternative corridor is expected to pull traffic volumes away from the existing corridor and
become the primary route for non-local traffic traveling through Wasilla and local east-west
traffic traveling within Wasilla. The O-D study uses probe data (a type of “big data”) gathered
from in-vehicle GPS and mobile phone applications to analyze traffic patterns on the existing
Parks Highway, quantify the traffic volumes that are expected to use the alternative corridor,
and predict which cross streets would be in highest demand for interchange locations.

Figure 1. Parks Highway Alternative Corridor Study Area
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2.0 METHODOLOGY

This section outlines the methodology for collecting the data sample, using transportation
analysis zones (TAZ), analyzing travel patterns on the existing Parks Highway corridor, and
estimating expected travel patterns on the alternative corridor.

2.1 Collecting and Calibrating the Data Sample

This O-D study used probe data (i.e., “big data”) from a traffic data vendor that collects vehicle
location data from in-vehicle global positioning system (GPS) navigation and location-based
mobile phone applications. These data consist of location data for each vehicle every three to
five seconds, which are anonymized and removed of any personal information before being
made available for purchase. Probe data were selected as it provided a larger sample size,
routing details, and vehicle type classification (Figure 2). Data collection methods were
evaluated previously in the “Parks Highway Alternative Corridor PEL Study Origin-Designation
Methods” memorandum (refer to Appendix B).

Because some of the trips in the dataset are based on data generated by in-vehicle GPS
systems, the dataset may be skewed toward travel patterns of newer vehicles with these
systems installed. This could result in deriving findings that are biased towards drivers with
means of purchasing newer vehicles. However, 60 percent of the trips in the dataset were
generated from data in smartphone apps, which do not directly correspond to the vehicle model
year and are owned by a much broader segment of the population. This particular dataset was
selected because of the combination of both data generation methods that result in capturing a
sample that is closely representative of all trips that occur on the Parks Highway.

Figure 2. Benefits of Using “Big Data” for Origin-Destination Study

Each trip in the O-D dataset contains data for the origin, destination, date and time of the
beginning of the trip, distance traveled, travel time, mean speed, and vehicle type (i.e.,
commercial or non-commercial). The O-D data consist of all vehicle trips that included a part of
the Parks Highway within the study area (i.e., Hyer Road to Hawk Lane) during May 2019, May
2021, and June 2021. May 2021 was selected to account for travel patterns during the school
year (the first half of the month) while June 2021 was selected to account for non-school year
travel patterns. May 2019 was included to consider whether changes in travel patterns had
occurred concurrent with the COVID-19 pandemic. Because only 7-15 percent of all vehicles
are recorded, the magnitude of the data sample traffic volumes was calibrated by comparing
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them to traffic volumes collected by DOT&PF permanent traffic recorders, which record vehicles
using a combination of piezoelectric strips, inductance loops, and radar detection.!

2.2 Transportation Analysis Zones

Anchorage Metropolitan Transportation Solutions (AMATS), the metropolitan planning
organization in Anchorage, developed a travel demand model (TDM) as part of the 2040
Metropolitan Transportation Plan? that includes the Matanuska-Susitna (Mat-Su) Borough. The
AMATS TDM includes projections for the year 2040 for characteristics related to travel demand
such as total population, school enrollment, and employment. The AMATS TDM projects these
data by TAZ, which are developed as subsets of United States Census Bureau block groups
and have uniform levels of population and employment across the area. This study analyzes
travel patterns geospatially by grouping data according to the TAZs. While the Mat-Su Borough
also has a travel demand model for the region, the same AMATS TAZs are used for that model,
and the AMATS model, as part of the Metropolitan Transportation Plan, meets Federal Highway
Administration approval requirements.

The AMATS TDM has a total of 917 TAZs. Many of the TAZs fall outside of the vicinity of the
study area. TAZs were categorized into the following three “external regions”.

o Northwest External Region: all TAZs north of Houston (16 TAZs)

o Northeast External Region: all TAZs east of North Trunk Road and north of the Knik
River (55 TAZs)

e South External Region: all TAZs south of the Knik River (664 TAZS)

The remaining 182 TAZs are considered internal TAZs. To simplify the analysis process,
internal TAZs were grouped into 27 “TAZ regions” that are likely to have similar entry points
onto the existing Parks Highway. The grouping process considered traffic volumes, available
access, and O-D patterns analyzed for the existing Parks Highway. TAZs by region are shown
in Figure 3.

1 Methodology Behind Traffic Data Collection and Statistics. Alaska Department of Transportation and Public
Facilities. 2020. https://dot.alaska.gov/stwdplng/transdata/pub/Methodology-Traffic-Data-June-2020.pdf

2 Metropolitan Transportation Plan 2040. Anchorage Metropolitan Transportation Solutions. 2020.
https://www.muni.org/departments/ocpd/planning/amats/mtp/2040/final_fhwa_fta_approved/2040_mtp_final_approve
d.pdf
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Figure 3. TAZ Regions
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2.3 Travel Patterns on the Existing Parks Highway Corridor

To analyze travel patterns on the existing Parks Highway corridor, this analysis used a vendor-
supplied analytics platform. The web-based platform stores and processes the large amount of
probe data collected, provides instant and automated visualizations and data summaries, and
allows for varied query capabilities based on geographic locations and other attributes of the
data. For travel patterns on the existing corridor, we gathered insights on the three questions
shown in Figure 4, using combinations of trip distribution histograms, map views of trips by TAZ
region, analyses by time of day, and grouping of trips by internal and external regions.

Figure 4. Overview of Analysis of Travel Patterns on Existing Parks Highway

2.4 Expected Travel Patterns on an Alternative Parks Highway Corridor

Travel patterns on the alternative corridor were predicted using a qualitative analysis and trip
assignment modeling.

2.4.1 Qualitative Analysis

The qualitative analysis builds off analysis findings for O-D pairs and route choice with the
existing Parks Highway alignment. By understanding existing patterns, we evaluated which O-D
pairs would be most likely to use the alternative corridor based on the assumption that traffic
selects the route with the shortest travel time. This was determined by the number of
interchange segments the trip entails and whether it exceeds identified thresholds for various
scenarios.

2.4.2 Trip Assignment Modeling

In addition to the qualitative assessment, we predicted expected travel patterns on the
alternative corridor through a quantitative approach by developing a study-specific traffic
distribution and trip assignment model (TAM) using the scripting language Python.® Whereas
the qualitative analysis provides a range of values to be expected based on high-level
assumptions, the alternative corridor TAM takes a more in-depth look at how patterns may

3 Python. Python Software Foundation. Accessed 2022. https://www.python.org/
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change by accounting for more precise distance traveled, nodal delay, and speeds on the two
routes. The trip assignment modeling methodology is shown in Figure 5.

Figure 5. Overview of Trip Assignment Modeling Methodology
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3.0 DATA SAMPLE, FACTORS, AND ANALYSIS PERIODS

Once the probe data had been collected, we summarized the data, compared the sample traffic
volumes to population volumes, and calibrated the data sample.

3.1 Summary of Data Sample

To understand the size of the data sample, Figure 6 shows the total data points, total trips, total
trip time, and total trip distance for the three months, for all hours and the AM and PM peak
periods.

Figure 6. Origin-Destination Data Sample

Figure 7 shows the proportion of trips by distance, for trips less than 100 miles. The figure
shows two distinct groups of drivers, one with travel distances below 10 miles and another
between 40 and 55 miles. The first peak is representative of local trips, while the second peak
represents commuters between the Mat-Su Borough and Anchorage metropolitan area.
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Figure 8 shows the proportion of trips by travel time, for trips under 100 minutes. Unlike Figure
7, only a single peak occurs between five and 25 minutes for local traffic, and no distinct second
peak is present for commuters. The near-constant frequency between 40 and 50 minutes in an
otherwise decreasing frequency trend demonstrates how trips of similar distance (Mat-Su to
Anchorage metropolitan area) can have a wide range of trip durations based upon congestion
and delay.
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Figure 7. Trip Length Distribution
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Figure 8. Trip Time Distribution

Figure 9 shows location points for each trip without a background map. With over 100 million
data points, it is possible to visualize most roads in the vicinity of the project area, including
lower volume roads far away from the existing Parks Highway. This demonstrates the
magnitude and geographical range of the data sample. Note that the densities of waypoints in
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the figure may not correspond to the number of trips beginning or ending in a TAZ region, as
trips per region are a function of both the geographical extents of the region (i.e., not all regions
are the same sized area) and the density of trips.

Figure 9. Trip Waypoint Datapoints

3.2 Comparing 2019 and 2021 Data

The May 2019 data were acquired in addition to 2021 data to compare travel behavior before
and after the onset of the COVID-19 pandemic in March 2020. Travel patterns shown in May
and June 2021 may be influenced by changes in travel behavior influenced by the ongoing
COVID-19 response. These changes may not be sustained in future years as the pandemic
recedes, which would reduce the soundness of conclusions based on those data. However, if
travel patterns are similar, May 2019 can be excluded from the analysis.

3.2.1 Sample Size

The data sample for May 2019 is significantly smaller than for May 2021. This is because the
data providers are gathering more data in their systems over time, with significant increases in
their data volume occurring at the end of 2019. Table 1 shows the sample trip data points, trips,
trip distance, and trip time for May 2019 and May 2021. The May 2021 sample has 25 times the
number of data points, 33 times the number of trips, 20 times the trip distance, and 20 times the
trip time compared to May 2019.
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Table 1: Data Volumes for May 2019 and May 2021

May 2019 as a

MER] 2R MED] 20T Percentage of May 2021
Total Trip Data Points 2 million 49 million 4%
Total Trips 14,000 436,000 3%
Total Trip Distance (miles) 372,000 8 million 5%
Total Trip Time (minutes) 544,000 12 million 5%

3.2.2 Sample Passenger and Commercial Vehicle Distribution

The data sample is comprised of trips for both passenger vehicles and commercial vehicles. We
compared the percentage of each type of trip for May 2019 and May 2021, as shown in Table 2.
In the May 2019 sample, nearly two-thirds of trips were commercial vehicle trips, while in May
2021 only two percent of trips were commercial. Data collected by DOT&PF continuous
counting stations on the Parks Highway show commercial vehicles represent six to seven
percent of total volumes. # As such, only non-commercial trips were subsequently compared
between the May 2019 and 2021 data.

Table 2: Commercial Vehicle Trip Proportions for May 2019 and May 2021

May 2019 | May 2021

Total Trips 14,000 436,000
Commercial Vehicle Trips 9,000 9,000
Commercial Vehicle Trips as a Percentage of Total Trips 64% 2%

3.2.3 Time of Day

The percentage of trips by the time of day is shown in Figure 10 for non-commercial traffic in
May 2019 and May 2021. In May 2021, traffic grows more gradually from 4:00 AM to 6:00 PM,
while in May 2019 there are plateaus where traffic levels out from 8:00 AM to 10:00 AM and
from 12:00 PM to 2:00 PM. There is also a slightly higher peak from 4:00 PM to 5:00 PM in
2019.

A t-test was performed to decipher whether the difference in mean trips by the time of day was
statistically significant between 2019 and 2021. A t-test is a way to see if the means of two
samples (i.e., the 2019 and 2021 time of day trips) are different such that the difference is not
due to randomness. A t-test can determine whether there is a “true” difference in sample
means, rather than a difference that could be the result of random chance. It is a computational
way to verify “sameness”, instead of simply looking at a distribution and saying, “They look

4 Traffic Analysis and Data Application Website. Alaska Department of Transportation and Public Facilities. Accessed
2021. https://alaskatrafficdata.drakewell.com/publicmultinodemap.asp
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about the same”. The t-test showed the May 2019 and 2021 data are not statistically
significantly different by time-of-day trips.®
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Figure 10. Trips by Time of Day for May 2019 and May 2021, Non-commercial Traffic

3.2.4 Origin-Destination

Comparing internal and external O-D pairs for non-commercial vehicles only, internal-internal
trips grew from 63 percent of trips in May 2019 to 70 percent of trips in May 2021 (Figure 11).
All this shift is driven by a reduction in internal-external trips, from 35 percent to 28 percent. This
reduction could be associated with greater flexibility in work-from-home arrangements, reduced
commercial offerings in terms of the number of businesses open and operational hours, and
reactions to various COVID-19 pandemic responses (i.e. mandates and guidance) enacted by
government or business entities.

5 A t-test is appropriate as the distributions are approximately normal. The t-test was run 100,000 times with random
samples of 1,000 trips for each month. The p-value was 0.28, which indicates the null hypothesis, that the means are
equal, was not rejected at the 0.05 significance level.
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Figure 11. Passenger Vehicle O-D Pairs for Internal and External Regions, May 2019
and 2021

Finally, we compared the top 10 TAZ regions by the number of trips beginning or ending in the
region and the top 25 O-D pairs between May 2019 and 2021. Non-commercial vehicles in both
months used 90 percent of the same top 10 TAZs and 70 percent of the same top 25 O-D pairs.

3.2.5 Excluding 2019 Data from Further Analysis

The May 2019 data have a significantly smaller sample size and a higher percentage of
commercial vehicle trips compared to the 2021 data. When analyzing trips by the time of day
and O-Ds, the May 2019 and 2021 data are highly similar. Given these conclusions, the May
2019 data sample was excluded from further analysis. All subsequent analyses in this study use
May 2021 and June 2021 data exclusively, with both non-commercial and commercial trips
included

3.3 Calibration Factors

Total (i.e., directly recorded) traffic volumes were gathered from DOT&PF continuous counting
stations (CCS) along the Parks Highway. We compared the CCS traffic volumes to the data
sample traffic volumes to generate calibration factors that were then applied to the sample data.
CCS traffic volumes along the Parks Highway at MP 39.9 (at Broadview Ave), MP 44.25 (at
Church Road), and MP 48 (at Vine Road)® were analyzed for May 2021 and June 2021, the
same months as the data sample.

Table 3 shows the population volumes, sample volumes, penetration rates, and calibration
factors. The calibration factor is the quotient of the population volumes divided by the sample
volumes, which will be subsequently applied to all trips in this analysis to better represent
magnitudes off all trips that occurred.

6 The station IDs for the CCS locations are 17005037, 17004000, and 14100048, respectively.

Page 12



Table 3: Population and Sample Traffic Volumes and Sample Calibration Factors

May 2021 June 2021

Population Traffic Volumes (thousands of

7

vehicles/day) 2l 228
Data Sample Traffic Volumes (thousands of

. 3.6 3.7
vehicles/day)
Penetra}tlon Rate (data sample as a percentage of 12 7% 12.4%
population)
Calibration Factor Applied to Data Sample 79 8.1

(population volumes + sample volumes)

3.4 Seasonal Factors

Throughout this study, trips are seasonally factored to produce annual average daily and peak
period traffic. This is to account for the higher traffic volumes that occur in the May and June
months compared to the rest of the year. The seasonal factor was computed as the 2019
average of the factors for the three CCS locations on the Parks Highway within the study area
(IDs 17005037, 17004000, 14100048), which was 1.094. The 2021 average annual daily traffic
was not available at the time of the analysis.

3.5 Analysis Time Periods

The analysis summarizes trips by daily trips and weekday PM peak hourly trips. The PM peak
period throughout is 3:00 to 6:00 PM. Trips in the three-hour PM peak period are then divided
by three to compute average peak hourly flow. The analysis uses an average of the three hours
because the peak hour varies along the Parks Highway, though not the three-hour peak period
(i.e., always 3:00 to 6:00 PM). The AM peak period (7:00 to 10:00 AM) average hourly flow is
also considered, though less emphasized as PM peak flows are significantly higher.

7 The June 2021 data were not available for CCS 17005037. The May 2021 was used as a substitute.
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4.0 TRAVEL PATTERNS ON THE EXISTING PARKS HIGHWAY CORRIDOR

The remainder of this analysis refers to travel patterns of the sample data after applying the
calibration and seasonal factors previously developed and only considering trip data for May
2021 and June 2021. All analyses are aggregated by TAZ regions, as defined previously in
Section 2.2. The analyses include non-commercial and commercial trips. Only trips that at some
point touch the Parks Highway within the study area (i.e., Hyer Road to Hawk Lane) are
considered in this analysis, as previously discussed.

41 Where Are the Most Trips Occurring?

Trips beginning or ending in internal regions accounted for 170,000 trips per day, while external
regions accounted for 38,000 trips per day (Figure 12).8 Of the external regions, most trips
began or ended in the south external region, with 20,000 trips.

200,000 90%
180,000 80%
160,000 70%
140,000 60%
120,000
100,000
80,000
60,000
40,000
20,000 10%
0%

50%
40%
30%
20%

South External Northeast External Northwest External
Region Region Region

I Trips per Day 173,869 19,667 11,893 6,728
e Percentage 82% 9% 6% 3%

Internal Regions

Figure 12. Number of Trips with an Origin or Destination in Area

Trips are concentrated in relatively few TAZ regions. Figure 13 shows the cumulative
percentage of trips accounted for by the top trip internal TAZ regions. The top five internal
regions encompass nearly half of all trips, while the top 12 regions account for three-quarters of
all trips.

8 Note the trips are not mutually exclusive. For example, a single trip may have an origin in Mat-Su and a destination
in Anchorage.
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Figure 13. Percentage of Trips by Number of Internal TAZ Regions

The top trip internal TAZ regions, with corresponding percentages of all trips, are:
e Regions along the Parks Highway from Lucille Street to Hyer Road (53%)

o “KGB-South” (includes areas along Knik-Goose Bay Road south of Settler's Bay Road)
(5%)

o “Pittman” (includes Meadow Lakes City Center) (5%)
o “Clapp” (includes Lake Lucille and Menard Memarial Sports Center) (4%)
e “Bogard” (includes Finger Lake Elementary and Three Bears Alaska) (3%)

Mat-Su Regional Hospital is a significant trip destination in the region and falls within the “Trunk”
TAZ region. However, this region ranked 18th out of the 24 internal TAZ regions by total trips as
the region only included four TAZs. Also of note, many trips to Mat-Su Regional Hospital involve
driving south on Trunk Road and returning the same way, thus not touching the Parks Highway,
and as such are not included in the dataset.

4.1.1 AM Peak Period

After assessing total trips by TAZ region for all hours, we analyzed travel patterns by AM and
PM peak periods. Figure 14 shows the difference between destination trips and origin trips by
TAZ region for the AM peak period. TAZ regions with more destination trips have a positive
number and darker color, while TAZ regions with more origin trips have a negative number and
lighter color. The net flow of traffic can be seen drawing trips from the outlying TAZ regions of
the Mat-Su into downtown Wasilla and along the Parks Highway.

All three external TAZ regions had more destination trips than origin trips in the AM peak (Table
4). In total, this demonstrated an overall outbound traffic flow from the region (i.e., trips leaving
region minus trips entering region) of 570 trips per hour, or nearly two times more outbound trips
than inbound trips.
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Table 4: Origin and Destination Trips per Hour by External Region, AM Peak

Destination Origin
External Region (Outbound) (Inbound) Difference
Trips per Hour | Trips per Hour
South External Region 890 400 490 (net outbound)
Northeast External Region 370 320 50 (net outbound)
Northwest External Region 190 160 30 (net outbound)
Total 1,450 880 570 (net outbound)
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Figure 14. Origin and Destination Trips, AM Peak
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4.1.2 PM Peak Period

The PM peak period travel patterns were the opposite of those in the AM peak period (Figure
15). The traffic flows for the PM period predominantly originate in the downtown Wasilla area
and east toward Hyer Road with destinations along Knik-Goose Bay Road, the north side of the
Parks Highway west of downtown, and north of Seldon Road.

External region trips similarly demonstrate an inbound traffic flow during the PM peak hours to
the Mat-Su TAZ regions (Table 5). While a net of 570 vehicles per hour left the Mat-Su during
the AM peak period, a net of 640 per hour returned to the Mat-Su during the PM peak period.
This shows an imbalance between inbound and outbound traffic of 80 trips per hour when only
considering the peak periods. A potential explanation is outbound trips to external regions are

more distributed across the morning hours, while origin trips are more highly concentrated in the
PM peak.

Table 5: Origin and Destination Trips per Hour by External Region, PM Peak

Destination Origin
External Region (Outbound) (Inbound) Difference
Trips per Hour | Trips per Hour
South External Region 770 1,420 -640 (inbound)
Northeast External Region 590 640 -50 (inbound)
Northwest External Region 370 320 50 (outbound)
Total 1,730 2,380 -640 (inbound)
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Figure 15. Origin and Destination Trips, PM Peak

Page 19



4.2 What Are the Most Frequent Combinations of Origins and Destinations?

We analyzed O-D pairs to understand travel patterns between TAZ regions. O-D pairs were
organized such that travel direction does not matter for whether a TAZ region was the origin or
the destination of the O-D pair. Trips are organized into unique combinations of two TAZ regions
as endpoints, regardless of which TAZ region is the origin or destination. Appendix A contains
origin-destination trip tables where order does matter.

Overall, drivers completed 105,000 trips per day using 375 unique combinations of O-D TAZ
regions. These trips are highly concentrated in a small subset of all O-D pairs, as shown in
Figure 16. One-third of trips are concentrated in the top 25 O-D pairs, while nearly three-
guarters of trips are encompassed in the top 30 percent of O-D pairs (or 150 pairs). Trips by O-
D pair in the AM and PM peaks show similar distributions.
120%
100%
80%

60%

40%

Percentage of All Trips

20%

0% 2
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage Count of O-D Pairs

Figure 16. Percentage of Trips by Percentage Count of O-D Pairs

During the peak periods, internal-internal trips represent 61 to 64 percent of all trips (Figure 17).
This percentage increases to 68 percent of trips outside of peak periods. This demonstrates that
inter-regional trips are a larger driver of peak period traffic volumes, but that off-peak volumes
are more heavily concentrated towards intra-regional trips.
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Figure 17. O-D Pairs for Internal and External Regions

4.2.1 Internal-Internal Trips

As mentioned in Section 4.1, trips to and from the downtown core of Wasilla along the Parks
Highway is a popular travel pattern. When represented by O-D pairs, this becomes even more
clear as trips to or from the “Palmer-Wasilla Hwy” TAZ region accounted for half of all internal-
internal trips. This region covers north and south of the Parks Highway between Wasilla Lake
and Hermon Road, as well as the north side of the Palmer-Wasilla Highway up to the Seward
Meridian Highway. This area includes many large trip generators such as large grocery stores,
retail centers, restaurant chains, clothing department stores, fitness centers, outdoor outfitters,
elementary school, and a medical office park Other popular internal TAZ regions include the
“Main”, which covers downtown Wasilla, and “Fairview-East” TAZ regions, which includes a
retail supercenter, movie theatre, car dealership, hotel, and several restaurants south of the
Parks Highway between Hermon Road and Hyer Road. Table 6 shows the top 10 O-D trip pairs
for all hours of the day.

Table 6: Top 10 Internal-Internal Trip O-D Pairs, All Hours

Origin TAZ Destination TAZ Cumulative Percentage
Region Region of Total Trips

Main Palmer-Wasilla Hwy 2,400 3%
Fairview-East Palmer-Wasilla Hwy 2,300 7%
Palmer-Wasilla Hwy Palmer-Wasilla Hwy 2,100 10%
KGB-North Palmer-Wasilla Hwy 1,500 12%
KGB-South Palmer-Wasilla Hwy 1,400 14%
Palmer-Wasilla Hwy Seward Meridian 1,300 16%
KGB-North Main 1,200 17%
Lucille Palmer-Wasilla Hwy 1,000 19%
Fishhook Palmer-Wasilla Hwy 1,000 20%
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Origin TAZ Destination TAZ Cumulative Percentage

Region Region of Total Trips
Fairview-East Main 1,000 22%

4.2.2 Internal-External Trips

Of the 35 percent of all trips that were internal-external, over half of these trips were to or from
the south external region and a third were to or from the northeast external region (Figure 18).
This demonstrates significant traffic flows over the eastern end of the project area, regardless of
the time of day.
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Figure 18. Internal-External Trip Pairs by External Region

From all three external regions, the most frequent internal region destinations are near
downtown Wasilla and the Palmer-Wasilla Highway and Parks Highway intersection. Knik-
Goose Bay Road south of Settler's Bay Road (“KGB-South”) is a highly used destination from
the south and northeast external regions.

4.2.3 External-External Trips
External-external trips represented three percent of all trips, and of these, trips between the

northwest and the south or northeast regions accounted for 80 percent of this category (Table
7). This demonstrates the large trip distances involved with most external-external trips.

Table 7: O-D Pairs for External-External Trips

Origin External Destination Trips — All | Trips — AM | Trips — PM
Region External Region Hours
Northwest South 66% 63% 66%
Northeast Northwest 13% 17% 12%
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Origin External Destination Trips — All | Trips — AM | Trips — PM

Region External Region Hours

Northeast Northeast 9% 9% 8%

Northeast South 5% 5% 7%
South South 5% 5% 6%

Northwest Northwest 1% 2% 1%

4.3 What Routes Does Traffic Take Between Origins and Destinations?

After understanding which TAZs are the highest use origins and destinations and which O-D
pairs are most used, we analyzed the routes that traffic takes between origins and destinations.
This section focuses on the PM peak, due to the higher traffic volumes and traffic design
typically being driven by the evening peak period.

4.3.1 Internal-Internal Trips

Origins for internal-internal trips during the PM peak were shown in Section 4.2.1 to be
concentrated in the downtown Wasilla area bound by Lucas Road to the west, Seward Meridian
Parkway to the east, Fern Street to the south, and Seldon Road to the north.® High use
destination TAZ regions were identified as (1) “Pittman”, (2) “KGB-South”, and (3) “Bogard” and
“Fishhook”.

Figure 19, Figure 20, and Figure 21 show the most heavily used roads between the origin area
and “Pittman”, “KGB-South”, and “Bogard” and “Fishhook” together, respectively. The following
patterns were observed:

e For traffic going from the downtown Wasilla origin area to the “Pittman” destination, the
Parks Highway is the main east-west route used, with Church Road and Pittman Road
being the primary north-south side streets to access the Parks Highway.

e Traffic traveling from downtown Wasilla to “KGB-South” heavily use Knik-Goose Bay
Road, but alternative use of Clapp Street and Vine Road does occur.

o Between downtown Wasilla and “Bogard” and “Fishhook”, travelers have multiple
options and a dominant route does not appear in the data. Use of the Palmer-Wasilla
Highway, Fishhook Road, Bogard Road, and the Parks Highway to travel east-west
appear evenly distributed. The primary north-south route is the Seward Meridian
Parkway.

® The TAZ regions that make up this area are “Crusey”, “KGB-North”, “Lucille”, “Main”, “Palmer-Wasilla Hwy”, and
“Seward Meridian”.
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Figure 19. Trips by Link between Origin and Destination Region, Plttman Destination
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Figure 20. Trips by Link between Origin and Destination Region, KGB-South Destination
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Figure 21. Trips by Link between Origin and Destination Region, Bogard & Fishhook Destination
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4.3.2 Internal-External Trips

To understand route choice for internal-external trips, we analyzed patterns between each
external region and the downtown Wasilla area (same area as the origin for internal-internal
trips shown in Section 4.3.1). We also analyzed patterns to the “KGB-South” from the south and
northeast external regions.

Table 8 shows the number of trips between the selected focus internal and external regions.
The south and northeast external regions were more heavily origins in the PM peak, though the
northeast external region was more balanced. The inverse was true for the northwest external
region: more trips occurred with the northwest external region as the destination instead of the

origin.

Table 8: Trips per Hour between Internal and External O-D Areas, PM Peak

Origin Region Destination Region | Trips per Hour (Reverse O-D)
_ Downtown Wasilla 460 (300)
South External Region
Southwest Internal Area 100 (50)
_ Downtown Wasilla 250 (250)
Northeast External Region
Southwest Internal Area 50 (40)
Downtown Wasilla Northwest External Region 110 (70)

Figure 22 through Figure 26 show the most heavily used roads between the origin and
destination pairs listed previously in Table 8. The following patterns were observed:

Vehicles from the south external region almost exclusively use the Parks Highway to
arrive in downtown Wasilla. The density of trips decreases west of the Seward Meridian
Highway, with a very low-density west of Lucille Street. Vehicles traveling to “KGB-
South” most heavily use the Parks Highway to Knik-Goose Bay Road, with the density of
trips along Knik-Goose Bay Road decreasing south of Settler’'s Bay.

From the northeast external region, vehicles continue to use the Parks Highway from the
Glenn Highway and from Trunk Road to access downtown Wasilla. However, trip density
is also high along the Palmer-Wasilla Highway for the entire route into downtown. The
third route with lower density is Bogard Road into downtown. For vehicles traveling to
“KGB-South”, trip density is more evenly split between the Parks Highway and the
Palmer-Wasilla Highway.

From downtown Wasilla to the northwest external region, vehicles exclusively travel
along the Parks Highway.
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Figure 22. Trips by Link from South External Region to Downtown Wasilla
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Figure 23. Trips by Link from South External Region to KGB-South
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Figure 24. Trips by Link from Northeast External Region to Downtown Wasilla
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Figure 25. Trips by Link from Northeast External Region to KGB-South
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Figure 26. Trips by Link from Downtown Wasilla to Northwest External Region
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5.0 EXPECTED TRAVEL PATTERNS ON THE ALTERNATIVE CORRIDOR

In this section, we use the findings from Section 4.0 to (1) identify which interchange locations
would experience the highest use and (2) estimate the amount of traffic that is likely to use the
alternative corridor. We have undertaken a qualitative analysis (Section 5.1) which manually re-
assigns traffic to the alternative corridor based on observations in the O-D data and a trip
assignment model (Section 5.2) which uses a mathematical algorithm to re-assign Parks
Highway trips based upon the lowest travel time between two locations.

5.1 Qualitative Analysis

Estimating how much traffic is likely to use the alternative corridor is highly dependent on where
interchanges are assumed to be located. By analyzing route choice shown previously in Section
4.3, the interchange locations shown in Figure 27 are likely to draw the most traffic away from
the existing Parks Highway. An east connection was assumed with the existing Parks Highway
between the Hyer Road and Seward Meridian Highway interchanges and a west connection
between the Pittman Road and Big Lake Road intersections. These connection assumptions are
consistent with conceptual alignments detailed in the Parks Highway Alternative Corridor Project
Conceptual Corridor Planning Report.1©

We then assigned each TAZ region to an interchange number. The assigned interchange is the
one a TAZ region would likely use assuming drivers from the region use the alternative corridor.
TAZ regions by interchange number are shown in Table 9.

10 parks Highway Alternative Corridor Project — Conceptual Planning Report. Alaska Department of Transportation
and Public Facilities. 2015.
http://www.parkshighwayalternative.com//documents/PHAC%20Conceptual%20Corridor%20Planning%20Report%20
-%20Final%620-%200415.pdf
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Figure 27. Interchange Locations

Table 9: TAZ Regions by Assigned Interchange Number

Interchange Number (Location) TAZ Region

Northwest External
Region
1 (West Terminus) Big Lake Road
Parks-Big Lake
Pittman
2 (Vine Road) Vine
KGB-South
Fairview-West
Clapp
3 (Clapp Street) Church-South
Church-North
Lucas
Fern
KGB-North
4 (Fern Street & KGB Road) -
Fairview-Central

Lucille
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Interchange Number (Location) TAZ Region

Shrock
Main
Crusey
Palmer-Wasilla Hwy
Fishhook
Hyer
Fairview-East
Trunk

5 (East Terminus) South External Region

Northeast External
Region

Seward Meridian

Bogard

5.1.1 Scenarios

We analyzed three scenarios based on the difference in interchange segments (distance
between two consecutive interchanges) between the origin and destination to estimate the
amount of traffic that would use the alternative corridor:

1. Scenario 1: O-D path includes a minimum of one interchange segment.

2. Scenario 2: O-D path includes a minimum of two interchange segments.

3. Scenario 3: O-D path includes a minimum of three interchange segments.
The three scenarios attempt to answer the question “How much travel time savings is needed
for drivers to use the alternative corridor versus the existing Parks Highway?” Travel times were

estimated using the existing Parks Highway and the alternative corridor, by the difference in
interchanges. The following assumptions were made:

e The total alternative corridor alignment distance from the west terminus to the east
terminus is 10.8 miles. The same distance traveled is assumed for the existing Parks
Highway and the alternative corridor.

e Travel speed on the existing Parks Highway was assumed to be the posted speed limit
of 45 mph. Travel speed on the alternative corridor was assumed to be 60 mph.*?

11 Depending on where drivers divert to the alternative corridor, traveling on the alternative corridor may involve
driving the additional offset distance between the existing Parks Highway and the alternative corridor. This may result
in an overstatement of travel time savings in using the alternative corridor.

12 Travel speeds on the existing Parks Highway are likely lower than 45 miles per hour during congested periods.
This may result in an understatement of travel time savings in using the alternative corridor.
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e The travel time on the existing Parks Highway accounted for signalized intersection
delay. With 12 intersections between the alternative corridor west and east termini, there
are an average of three signalized intersections between each interchange. 45 seconds
of delay per intersection was assumed, which corresponds to the middle of the range of
level-of-service D.13

Estimated travel time differences by the number of interchange segments are shown in Table
10. Vehicles traveling across one interchange segment are estimated to save 3.2 minutes in
travel time, with vehicles traveling three interchange segments estimated to save 9.5 minutes.
Travel time savings per year assume the trip is made twice per day, five days per week, 52
weeks per year.

Table 10: Estimated Travel Times on Existing Parks Highway and Alternative Corridor
by Interchange Difference

Travel Time | Travel Time
on Existing on
Parks Alternative
Highway Corridor
(minutes) (minutes)

Difference | Travel Time

in Travel Savings
Time Per Year

(minutes) (minutes)

Interchange | Distance

Segments

1 2.7 5.9 2.7 -3.2 1,600
2 5.4 11.7 5.4 -6.3 3,300
3 8.1 17.6 8.1 -9.5 4,900
5.1.2 Results

The expected percentage of trips that would use the alternative corridor by scenario (as detailed
previously in 2.4.1) are shown in Table 11. For all hours, the expected percentage ranges from
67 percent for Scenario 1 to 16 percent for Scenario 3. Scenario 3 represents a lower bound of
expected traffic, with Scenario 1 representing an upper bound. Scenario 2 is the most likely, as
five minutes of travel time savings per trip is likely a sufficient incentive for drivers to alter their
travel paths. The percentage that would likely use the alternative corridor increases slightly for
the PM peak.

Table 11: Expected Trips to Use Alternative Corridor, per Qualitative Analysis

Percentage Using

Time of Day | Scenario Trips per Period

Alternative Corridor

Scenario 1: Min. One
Interchange Segments

Scenario 2: Min. Two
Interchange Segments

67.2% 70,700 trips/day
All Hours
30.2% 31,700 trips/day

13 Several signalized intersections along the existing Parks Highway have a higher average delay and operate at or
near level-of-service F, which corresponds to more than 80 seconds of average vehicle delay, over double the
assumed delay in this analysis. This may result in an understatement of travel time savings in using the alternative
corridor.
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Percentage Using
Alternative Corridor

Time of Day | Scenario

Trips per Period

Scenario 3: Min. Three
Interchange Segments

Scenario 1: Min. One
Interchange Segments

PM Peak =SBl 25 L, 1 30.9% 3,180 trips/hour
Interchange Segments

Scenario 3: Min. Three
Interchange Segments

16.0% 16,800 trips/day

67.9% 7,000 trips/hour

16.8% 1,730 trips/hour

To understand how travel patterns may shift, Table 12 shows the percentage of internal-internal,
internal-external, and external-external trips that would likely use the alternative corridor.

Because of the long distances traveled, all trips between the northwest external region and
either the northeast or south external regions are expected to shift their paths. By using the
alternative corridor, drivers would bypass the 12 signalized intersections along the existing
Parks Highway, while traveling at a higher speed the entire length of the corridor with little to no
change in total trip distance.

About half of the internal-external trips are expected to shift. Drivers from the “KGB-South” and
“Fern” regions traveling to the south external region would likely access the alternative corridor
at the Clapp Street or Fern Street interchanges, then have uninterrupted flow back onto the
existing Parks Highway at the east terminus system-to-system interchange. The alternative
corridor allows these drivers to bypass the Palmer-Wasilla Highway intersection, the most
congested intersection in the area. Drivers from the northwest external, “Big Lake Road”, and
“Parks-Big Lake” regions would likely use the alternative corridor to travel to downtown Wasilla
via the west terminus to the Fern Street interchange, bypassing eight signalized intersections on
the existing Parks Highway.

Internal-internal trips are expected to see the smallest percentage shift to the alternative
corridor. Many of these trips involve traveling between the “Main” and “Palmer-Wasilla Highway”
regions, or within the same region. Drivers with shorter trip distances would be less incentivized
to travel an additional north-south distance to access the alternative corridor, particularly if the
distance is less than a difference of one interchange-to-interchange segment. Many of these
trips prioritize ease of access to their destinations, with less demand for the increased mobility
of a controlled-access facility.

However, internal-internal drivers going from “Vine” and “Pittman” to downtown Wasilla are likely
to use the alternative corridor via the interchanges at Vine Street and Fern Street, bypassing
five signalized intersections. Additionally, drivers going between regions east of the Seward
Meridian Highway and regions west of Clapp Street are likely to access the alternative corridor
at the east terminus and Clapp Street or Vine Street interchanges, bypassing eight signalized
intersections.
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Table 12: Expected Percentage of Trips to Use Alternative Corridor by Trip Type,
Scenario 2

Percentage of Percentage of All
. Percentage of . ) .
Trip Category Al Trios Category Likely to Use | Trips Likely to Use
P Alternative Corridor Alternative Corridor

Daily
Internal-Internal 66.7% 24.0% 16.0%
Internal-External 30.5% 39.2% 12.0%
External-External 2.8% 79.1% 2.2%

PM Peak Period

Internal-Internal 63.7% 24.5% 15.6%
Internal-External 33.0% 38.5% 12.7%
External-External 3.3% 78.0% 2.6%

Based on the qualitative analysis, a traffic volume shift of 30.2 percent to the alternative corridor
is likely, with interchanges assumed at the east terminus at the existing Parks Highway, Fern
Street, Clapp Street, Vine Road, and the west terminus at the existing Parks Highway.

5.2 Trip Assignment Modeling

The qualitative analysis selected preliminary interchange locations by analyzing travel paths of
traffic on the existing Parks Highway and estimated traffic shifting to the alternative corridor
using assumptions of interchange segment thresholds needed for drivers to change routes. The
TAM refines which interchanges are most beneficial by running iterations with and without
certain interchanges, and comparing results of shifting traffic volumes. The TAM takes a more
detailed approach to estimating the quickest travel paths with varying speed limits, lengths, and
nodal delay for each path, and thus more precisely estimates how much traffic is likely to shift to
the alternative corridor.

5.2.1 Building the Model

Road Segments, Intersection Nodes, Links, and Entry Points

Both the existing Parks Highway and the alternative corridor provide the main means of east-
west travel in the region. The main question of the modeling process is “How much traffic will
choose the alternative corridor over the other east-west options?” Therefore, the model focuses
on travel patterns along high-volume east-west road segments south of the existing Parks
Highway. The segments included in the model are shown in Table 13.
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Table 13: East-West Road Segments Included in TAM
2019 AADT Range (thousands

of vehicles per day)

Existing Parks Glenn Highway

Highway Big Lake Road Interchange 13.5-38.0

Knik-Goose Bay Settler’'s Bay Existing Parks 90-190

Road Road Highway ‘ ‘
o Knik-Goose Existing Parks

Fairview Loop Bay Road Highway 1.5-35

Hollywood Road Big Lake Road | Vine Road 1.5-3.0

Along each segment, nodes were identified to include in the model for high-volume intersection
crossroads. Nodes were selected such that all high volume (over 2,00 vehicles per day)
intersections were included. Included nodes are shown in Figure 28.

Links that represent potential travel paths were created between applicable node pairs, resulting
in 155 total unidirectional links. Distances were computed for links based on latitudes and
longitudes of the nodes using the Haversine formula, which accounts for the curvature of the
earth.**

Traffic from each TAZ region was then assigned to nodes to enter the network. The process of
assigning TAZ regions to nodes was the same as the process of organizing TAZs into regions
(see Section 2.2). The entirety of traffic from the region is assumed to begin their trip at these
entry points. Traffic from the northeast external region has multiple entry points into the network.
Trips were distributed to each entry point according to the relative distribution shown in the
origin-destination data, namely, 36 percent to the Glenn Highway interchange, 34 percent to
Trunk Road interchange, and 29 percent to the Palmer-Wasilla Highway and Seward Meridian
Parkway intersection. Because the trips in the dataset are limited to those that at some point
touch the Parks Highway, these entry points account for nearly all trips from the external region.

14 Haversine Formula. Wikipedia - The Free Encyclopedia. Accessed 2021.
https://en.wikipedia.org/wiki/Haversine_formula
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Figure 28. Nodes Included in Trip Assignment Model
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Travel Times

The travel time of each path is a function of the link distance, the travel speed, and nodal delay.
Travel speeds were modeled as follows:

e Alternative corridor: 60 mph
e Existing Parks Highway east of the Palmer-Wasilla Highway: 60 mph
e All other roads: 45 mph

The nodal delay was modeled to account for average delay at intersections. The nodal delay
was modeled as follows:

e Signalized intersections: 45 seconds per vehicle (middle of the range for level-of-service
D)

e Stop-controlled approaches: 10 seconds per vehicle (upper bound for level-of-service A)

Intersections on the existing Parks Highway west of Church Road may have a lower average
delay, while intersections near downtown Wasilla are near capacity (i.e., level of service F, or
over 80 seconds of delay). The same delay was assumed at each signalized intersection node
for simplicity and represents a reasonable estimate. The alternative corridor east and west
termini were assumed to be free-flow system-to-system interchanges, and hence no nodal
delay. Nodal delay is accounted for at freeway ramp terminal intersections throughout the
network.

Other Modeling Considerations and Assumptions

In this TAM, volumes were not redistributed based on road segment capacity limits (i.e.,
capacity-restrained trip assignment). This was unnecessary as no links reached their maximum
capacity, as determined by Exhibit 16-14 in the 2010 Highway Capacity Manual.®

Interchanges along the alternative corridor were modeled as single-point urban interchanges,
similar to the ramp terminal configuration at the Seward Meridian interchange. This results in
one 45 second delay (i.e., the average nodal delay used elsewhere in the model) for each
vehicle exiting the alternative corridor. Similar ramp terminal configurations may be
implemented on the alternative corridor and the single node per interchange approach was
selected for modeling simplicity.

The curvature of links was not accounted for in the model. As such, the link distances do not
precisely match segment lengths in the field. However, this does not overly bias either the
existing Parks Highway or the alternative corridor, as links in each alignment approximately
progress across the region at the same latitude (i.e., north-south). While the existing Parks
Highway has a noticeable curve between Clapp Street and Vine Road, the alternative corridor is
also likely to have noticeable curvature at certain locations.

The TAM does not account for trips that shift from other roads to the alternative corridor, as the
O-D data only include trips that at some point included the existing Parks Highway. For

15 HCM 2010 Highway Capacity Manual. Transportation Research Board of the National Academies. 2010.
https://www.hcgstrb.org/hcm
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instance, some trips that begin and end along Knik-Goose Bay Road or Hollywood Road may
also shift to the alternative corridor. The magnitude or presence of these shifts cannot be
determined with the data used in this study.

5.2.2 Base Model without Alternative Corridor

Before predicting the traffic volume shift to the alternative corridor with the TAM, we developed
a model without the alternative corridor and compared the model with existing Parks Highway
volumes from DOT&PF CCS locations. This helped confirm that modeling parameters
adequately reflected existing conditions.

Table 14 shows modeled volumes and DOT&PF CCS volumes by the existing Parks Highway
segment. The DOT&PF CCS data are for May and June 2021, the same months as the
collected O-D data. The segments shown are all three locations for which CCS data are
available on the existing Parks Highway. Volumes on the Seward Meridian Highway to the
Palmer-Wasilla Highway and Lucas Road to Church Road segments are within a 10 percent
difference of the CCS volumes. While volumes on Vine Road to Pittman Road are at a 15
percent difference, the difference in volumes is still relatively small at 3,300 vehicles.

Some model error is expected due to the assumption that all traffic from TAZ regions enter the
network through a common signalized intersection, whereas some observed traffic enters from
direct access points along the Parks Highway. The CCS data are collected at a single point
within the segment, whereas the model predicts a constant volume throughout the segment
(neglecting changes in volumes from driveways and side streets within the segment), meaning
the two data sources are not precisely comparable.

Table 14: Existing Parks Highway Modeled Volumes without Alternative Corridor and
DOT&PF CCS Volumes

Existing Parks DOT&PF CCS . Percentage
. . . Difference :

Highway Segment Trips per Day | Trips per Day Difference

Seward Meridian Highway

to Palmer-Wasilla 37,668 36,995 +673 +1.8%

Highway

Lucas Road to Chureh 29,809 27,206 +2,603 +9.6%

Road

LS XA 18,601 21,877 3,276 -15.0%

Road

5.2.3 Model with Alternative Corridor

Models were run with the alternative corridor with all interchange locations assumed in the
gualitative analysis and with different scenarios of interchange locations.

All Interchanges

TAM results with the alternative corridor constructed and all interchange locations present are
shown in Table 15. The percentages and numbers correspond closely with the expected values
shown in the qualitative analysis Scenario 2 (shown previously in Table 11). The breakdown of
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percentage shift to the alternative corridor by internal-internal, internal-external, and external-
external trips is also similar to the qualitative analysis Scenario 2 results (shown previously in
Table 12). The same observations in shifting trip patterns discussed in the qualitative analysis
hold for patterns in the TAM with all interchange locations.

Table 15: Expected Trips to Use Alternative Corridor, per Trip Assignment Model, All
Interchanges

Period Percentage Using Alternative Corridor | Trips per Period
All Hours 30.1% 31,600 trips/day
PM Peak 30.6% 3,150 trips/PM peak

Interchange Location Scenarios

Various scenarios were run with different combinations of interchanges. Table 16 shows
expected trips to use the alternative corridor by interchange location scenario. Removing the
Vine Road interchange (i.e., Fern Street and Clapp Street interchanges only) results in only a
minor decrease in volumes shifting to the alternative corridor, while removing Clapp Street and
Fern Street results in large volumes continuing to use the existing Parks Highway.

Table 16: Expected Trips to Use Alternative Corridor by Interchange Location Scenario,
per Trip Assignment Model

Trips per Day on Alternative Corridor (% of all trips)

Fern Street and Fern Street No Interchanges
Clapp Street Interchange (only east and
Interchanges Only Only west termini)

All Hours 31,600 (30.1%) 28,800 (27.7%) 23,800 (22.3%) 10,800 (10.2%)

All
Interchanges

Removing Vine Road does not result in significantly decreased alternative corridor volumes
because the interchange serves a smaller number of O-D pairs, with lower density residential
and commercial development in the immediate area. Most of the traffic from “KGB-South” is
traveling to downtown Wasilla, the south external region, or the northeast external region, all of
which are to the east. This results in “KGB-South” traffic using Knik-Goose Bay Road to drive
northeast to the Clapp Street interchange. Finally, Vine Road terminates to the north at the
existing Parks Highway and so provides less of a direct route for development north of the
Parks Highway to access the interchange, unlike both Clapp Street and Fern Street (with Knik-
Goose Bay Road) which continue north.

With each additional interchange built, there are expected diminishing returns in terms of
additional trips on the alternative corridor (Table 17). Adding the Fern Street interchange alone
pulls an additional 13,000 trips per day off the existing Parks Highway, more than doubling
traffic from only building the east and west termini. By adding in the Clapp Street interchange,
alternative corridor volumes are expected to increase by 21 percent over volumes with just a
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Fern Street interchange. The additional benefit of Vine Road is noticeably smaller, only
increasing volumes by another 2,800 trips per day or an increase of 10 percent.

Table 17: Expected Marginal Increases in Traffic Shifting to Alternative Corridor by
Interchanges Built

Marginal Additional Trips Shifting

Interchanges Built to Alternative Corridor (% Increase
from Preceding Scenario)

Building the east and west termini at the existing

Parks Highway +10,800 trips/day

Adding the Fern Street interchange +13,000 trips/day (+120%)
Adding the Clapp Street interchange +5,000 trips/day (+21%)
Adding the Vine Road interchange +2,800 trips/day (+10%)

5.3 Expected Alternative Corridor Volume Estimates

When assuming interchange locations at Vine Road, Clapp Street, and Fern Street, the results
from the Scenario 2 qualitative analysis and the TAM analysis closely align, with percentage
shifts to the alternative corridor of 30.2 percent and 30.1 percent, respectively. Furthermore, the
breakdowns by internal and external trip types closely align. Given the more precise nature of
the TAM methodology, the TAM results were used.

Because removing the Vine Road interchange results in only a 10 percent additional drop in
volumes shifting to the alternative corridor, whereas larger decreases are expected when
removing any of the other interchanges, this analysis estimates alternative corridor volumes that
assume no interchange will be constructed at Vine Road.

Expected trips per day and PM peak by alternative corridor segment are shown in Table 18,
assuming 2021 existing conditions. Trips significantly decrease west of the Vine Road
interchange and are relatively constant east of the interchange. Trips per day east of the Vine
Road interchange are similar to the 2019 AADTSs on the existing Parks Highway east of the
alternative corridor east terminus (between Hyer Road and the Glenn Highway).

Table 18: Expected Trips on Alternative Corridor by Segment from Trip Assignment
Model, 2021 Existing Conditions

Alternative Corridor

Trips per Da Trips per Hour, PM Peak
Segment PSP y PSP
Alternative Corridor East Terminus to 18,600 1,910
Fern Street Interchange
Fern Street Interchange to Clapp 18,200 1,810
Street Interchange
Clapp Street Interchange to 15.300 1,540

Alternative Corridor West Terminus
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Table 19 shows expected volumes by the segment on the existing Parks Highway with and
without the alternative corridor constructed. Volumes decrease between 6,000 and 19,000
vehicles per day with the construction of the alternative corridor. The expected decreases on the
existing Parks Highway demonstrate the number of trips currently using the facility as a through
route instead of for local access.

While the percentage of all trips shifting to the alternative corridor is 30 percent, percentage
shifts by segment vary significantly. Firstly, note that the same change in trips per day by
segment results in different percentage changes, due to differences in the base number of trips
per day (i.e., without the alternative corridor) on each segment. For instance, while volumes
decrease by 90 percent from Vine Road to Pittman Road and by 36 percent from Crusey Street
to Main Street, the absolute change in volumes is similar (i.e., 14,000-15,000), because Crusey
Street to Main Street has over double the base trips per day (i.e., 39,100 versus 16,800).

Secondly, the percentage of trips shifting to the alternative corridor is a function of the
proportion of trips that are pass-through versus those that have local origins or destinations. For
instance, volumes decrease substantially between Stanley Road and Pittman Road due to lower
development density levels and corresponding lower trips beginning or ending in between the
intersections. The data show that of all trips that occurred on these segments, only eight percent
have an origin or destination along Vine Road.

Drivers that begin or end their trips near the Pittman Road intersection typically use the west
terminus to access the alternative corridor and either exit at the Clapp Street interchange or
farther east. However, this is highly dependent on where the west terminus is located. If located
further west at the Johnsons Road intersection, the percentage change drops to 69 percent
(6,400 trips per day) and 75 percent (4,600 trips per day) shifting to the alternative corridor on
Stanley Road to Vine Road and Vine Road to Pittman Road, respectively. If the west terminus is
far enough away from the Pittman Road intersection, fewer trips will divert west to the terminus
instead of heading east on the existing Parks Highway.

Table 19: Expected Trips on Existing Parks Highway by Segment from Trip Assignment
Model

Trips per Day Trips per Day
Existing Parks with without
Highway Segment Alternative Alternative
Corridor Corridor

Change

in Trips
per Day

Alternative Corridor East
Terminus to Seward 22,600 29,500 -6,900 -23%
Meridian Highway

Seward Meridian Highway

- - 0,

to Palmer-Wasilla Highway 19,300 34,000 14,700 43%
Palmer-Wasilla Highway to 25500 39,300 113,800 -35%
Crusey Street

Crusey Street to Main 25 200 39,100 113,900 -36%
Street

Main Street to Lucille Street 13,300 32,200 -18,900 -59%
Lucille Street to Lucas 9,400 28.300 118,900 67%
Road
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Trips per Day Trips per Day

Existing Parks with without Change

in Trips
per Day

Highway Segment Alternative Alternative
Corridor Corridor

Lucas Road to Church

8,000 27,000 -19,000 -70%
Road
Church Road to Stanley 5.100 21.000 115,900 76%
Road
Stanley Road to Vine Road 3,400 19,300 -15,900 -82%
Vine Road to Pittman Road 1,700 16,800 -15,100 -90%
Pittman Road to Alternative 6.500 12,600 6,100 -48%

Corridor West Terminus

Page 46



6.0 SUMMARY AND NEXT STEPS

In this analysis, travel patterns were investigated in terms of origins and destinations in the
vicinity of the Parks Highway Alternative Corridor PEL study area. The analysis was based on
“big data” collected by a third-party vendor that aggregates location data generated through
smartphone apps and in-vehicle GPS systems for the entirety of May and June 2021.

Following analysis of O-D patterns on the existing Parks Highway, interchange locations were
selected that would likely result in the highest traffic volume shift to the alternative corridor,
assuming 2021 existing conditions. The following interchange locations result in the highest
traffic volume shift:

e East Terminus at Existing Parks Highway
e Fern Street
o Clapp Street

e West Terminus at Existing Parks Highway

A TAM was developed based on the assumption of least travel time route selection, to predict
the percentage shift to the alternative corridor. 2021 existing conditions values for daily and PM
peak trips are shown in Table 20 and spatially in Figure 29.

The O-D matrices and percentage expected shifts to the alternative corridor by O-D pair will be
used to develop the base year model for the Parks Highway Alternative Corridor PEL traffic
forecasting study, which will predict volumes on the alternative corridor for the future build year
and design year.

Table 20: Expected Trips on Alternative Corridor by Segment, 2021 Existing Conditions
Alternative Corridor Expected 2021 Annual | Expected 2021 PM Peak

Segment Average Daily Traffic Traffic

Alternative Corridor East Terminus
to Fern Street Interchange

18,600 veh/day 1,910 veh/hr

Fern Street Interchange to Clapp
Street Interchange

Clapp Street Interchange to
Alternative Corridor West 15,300 veh/day 1,540 veh/hr
Terminus

18,200 veh/day 1,810 veh/hr



Figure 29. Expected Trips on Alternative Corridor by Segment, 2021 Existing Conditions
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