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I. INTRODUCTION

This document describes the traffic analysis completed for the Sterling Highway MP 45-60 Supplemental
Draft Environmental Impact Statement prepared for the Alaska Department of Transportation and Public
Facilities (DOT&PF). The traffic analysis is divided into two stages. The first stage, included here,
analyzes the traffic operations associated with multiple alignment alternatives. This stage of work is
intended to provide input to the reasonable alternatives evaluation process as it assesses how individual
alternatives function from a traffic operations perspective. If a build alternative is selected as the
preferred alternative, a second stage will conduct a detailed traffic analysis on the preferred alternative to
determine specific operational parameters to support design.

II. ALTERNATIVES DESCRIPTION

Currently, eleven separate alternatives are under consideration for improving this section of the Sterling
Highway ranging from a No Build Alternative to new roadway alignments on the north and south sides of
the Kenai River. The alternatives take varying approaches to serve through-traffic, local community
traffic, and traffic bound for recreation destinations in the area efficiently and safely, now and in the
future. Each of the alternatives is described below.

No Build Alternative

Under the No Build Alternative, the Sterling Highway would continue to be maintained and
bridge replacement would occur according to DOT&PF’s highway maintenance bridge
replacement schedules.

Kenai River Alternative

The Kenai River Alternative provides improvements to reduce horizontal and vertical curves and
improve sight distances. However, it deviates substantially from the existing roadway in a 2-mile
section west of the Cooper Landing Bridge. Heading west from MP 45, the alternative follows
the existing roadway and crosses Kenai Lake on a new bridge that replaces the existing bridge. It
continues along the existing corridor to MP 49 where it heads directly west to cross to the north
side of the Kenai River. It then crosses back to the south side of the Kenai river at MP 49.6 and
rejoins the existing alignment for 0.5 miles before crossing to the north side of the Kenai River
again and then crossing Juneau Creek. The alternative crosses to the south side of the Kenai
River near MP 51.5. The bridge at Schooner Bend would also be replaced. The alternative
generally follows the remainder of the existing corridor with improvements to roadway width,
shoulders, and sight distance to the end of the project at the intersection with Skilak Lake Road.

Kenai River Wall Alternative

The Kenai River Wall Alternative employs retaining walls to support roadway embankments and
stabilize hillsides where cuts are made to reduce curves and improve sight distances. There are
no new crossings of the Kenai River. Heading east from MP 45, the alternative follows the
existing roadway and crosses Kenai Lake on a new bridge that replaces the existing bridge. It
continues along the existing corridor, adding retaining walls between MP 49 and 50.5. This
results in 800 linear feet of retaining wall on the north side of the highway to support the roadway
embankment (average height 15 feet, maximum height 20 feet) and 1.1 miles of retaining walls
on south side of highway to stabilize the hillside (average height 50 feet, maximum height 170
feet). The Schooner Bend Bridge would also be replaced. The alternative generally follows the
remainder of the existing corridor with improvements to roadway width, shoulders, and sight
distance to the end of the project at the intersection with Skilak Lake Road.
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Juneau Creek Forest Alternative

The Juneau Creek Forest Alternative follows a new corridor north of the existing roadway
between MP 46.3 and MP 55 and avoids designated Wilderness. Heading west from MP 45, the
alternative departs the existing corridor at MP 46.3 and climbs the hillside for 6 miles to a
maximum elevation of 1,180 feet. This ascent has a maximum grade of 5.3% for 1.3 miles. The
alternative then descends at a 4% grade to a short span bridge across Juneau Creek above the
falls. From the bridge, the alternative climbs at a 3% grade to 1180 feet then descends 1.3 miles
at a grade of approximately 5%. It continues to descend into the Kenai River valley another 1.7
miles at grades of 6-7% to a location near Sportsman’s Landing (MP 55), where it rejoins the
existing highway. The remainder of the project includes improvements to roadway width,
shoulders, and sight distance to the end of the project at the intersection with Skilak Lake Road.

Juneau Creek Wilderness Alternative

The Juneau Creek Wilderness Alternative creates a new corridor north of the existing roadway
between MP 46.3 and MP 55.6, traversing approximately 1.0 mile of Wilderness. Heading west
from MP 45, the alternative departs the existing corridor at MP 46.3 and climbs the hillside for 6
miles to a maximum elevation of 1,180 feet. This ascent has a maximum grade of 5.3% for 1.3
miles. The alternative then descends at a 4% grade to a short span bridge across Juneau Creek
above the falls. From the bridge, the alternative climbs at a 3% grade to 1,180 feet then descends
into the valley along a 3.7-mile corridor at an average grade of 4.3%. The alternative rejoins the
existing corridor at MP 55.6, west of Sportsman’s Landing. The remainder of the project
includes improvements to roadway width, shoulders, and sight distance to the end of the project
at the intersection with Skilak Lake Road.

Juneau Creek F Forest Alternative

The Juneau Creek F Forest alternative creates a new corridor north of the existing roadway
between MP 46.3 and MP 55. Heading west from MP 45, the alternative departs the existing
corridor at MP 46.3 and climbs the hillside for 4.5 miles to Juneau Creek, approximately 0.5
miles below the falls. The alternative crosses Juneau Creek Canyon with a 730-foot bridge while
on a 3.8% upgrade. From the bridge, the alternative continues to climb at a 0.6% grade for 0.7
miles to a maximum elevation of approximately 1,160 feet. The alternative then follows the
alignment of the Juneau Creek Forest Alternative to the connection with the existing Sterling
Highway. The remainder of the project includes improvements to roadway width, shoulders, and
sight distance to the end of the project at the intersection with Skilak Lake Road.

Juneau Creek F Wilderness Alternative

The Juneau Creek F Wilderness follows the Juneau Creek F alternative up to the Wilderness
Section. The alternative then follows the Juneau Creek Wilderness Alternative to the connection
with the existing Sterling Highway. The remainder of the project includes improvements to
roadway width, shoulders, and sight distance to the end of the project at the intersection with
Skilak Lake Road.

G South Alternative

The G South Alternative uses a new corridor north of the existing roadway between MP 46.3 and
MP 51.6. Heading west from MP 45, the alternative departs the existing corridor at MP 46.3 and
climbs the hillside for approximately 2 miles. After a short 5% down gradient, it flattens out to
traverse the south side of a small hill, following a logging road. On the west side of the small
hill, the alternative climbs at a 5% grade to an elevation of 780 feet before descending to a 1,300
foot bridge crossing of the Juneau Creek Canyon. The alternative then turns southwest,
descending at a 6% grade for 1.1 miles. The down gradient of the alternative decreases to 2% for
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an additional 0.3 miles as it approaches the Kenai River. The alternative crosses the Kenai River
and then rejoins the existing alignment at MP 51.6. The bridge at Schooner Bend would be
replaced. The remainder of the project includes improvements to roadway width, shoulders, and
sight distance to the end of the project at the intersection with Skilak Lake Road.

G North Alternative

The G South Alternative uses a new corridor north of the existing roadway between MP 46.3 and
MP 51.6. Heading west from MP 45, the alternative departs the existing corridor at MP 46.3 and
climbs the hillside for approximately 2 miles. After a short 5% down gradient, it flattens out to
traverse the north side of a small hill, following a logging road. On the west side of the small hill,
the alternative climbs at a 5% grade to an elevation of 780 feet before descending to a 1,300 foot
bridge crossing of the Juneau Creek Canyon. The alternative then turns southwest, descending at
a 6% grade for 1.1 miles. The down gradient of the alternative decreases to 2% for an additional
0.3 miles as it approaches the Kenai River. The alternative crosses the Kenai River and then
rejoins the existing alignment at MP 51.6. The bridge at Schooner Bend would be replaced. The
remainder of the project includes improvements to roadway width, shoulders, and sight distance
to the end of the project at the intersection with Skilak Lake Road.

Cooper Creek Alternative

The Cooper Creek Alternative follows the existing Sterling Highway alignment, except for a 3.5-
mile section through Cooper Landing. Heading west from MP 45, the alternative follows the
existing alignment across Kenai Lake. The Cooper Landing Bridge will be replaced. At Snug
Harbor Road (MP 47.7), the alternative turns south and climbs the hillside for approximately 1
mile with maximum grades of 4-6%. It then follows existing topography for 1.3 miles, reaching a
maximum elevation of 700 feet. The alternative descends at a 6% grade, crossing Cooper Creek
Canyon with a 650-foot bridge. It traverses a natural bench for 0.3 miles and descends the bluff
at a 6% grade for 0.3 miles. The alternative rejoins the existing corridor at MP 51.3. The
remainder of the project includes improvements to roadway width, shoulders, and sight distance
to the end of the project at the intersection with Skilak Lake Road.

Russian River Alternative

The Russian River Alternative creates a new corridor south of the existing roadway between MP
47.7 and MP 55.5. Heading west from MP 45, the alternative follows the existing alignment
across Kenai Lake. The Cooper Landing Bridge will be replaced. At Snug Harbor Road (MP
47.7), the alternative turns south and climbs the hillside for approximately 1 mile with maximum
grades of 4-6%. It then follows the existing topography for 1.3 miles reaching an elevation of
700 feet. The alternative descends at a 6% grade for 0.3 miles as it approaches Cooper Creek
Canyon and then crosses the canyon with a 650-foot bridge. From the bridge, it climbs to a
maximum elevation of 750 feet and then traverses the hillside at grades of 2-5%. The alternative
descends at a 7% grade for 1 mile as it approaches the Russian River, and then crosses the river
with a 1,200-foot bridge. It parallels the power line to its crossing of the Kenai River. The
alternative rejoins the existing corridor just west of Sportsman’s Landing (MP 55.5). The
remainder of the project includes improvements to roadway width, shoulders, and sight distance
to the end of the project at the intersection with Skilak Lake Road.
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ITII. TRAFFIC DATA

Design Hour Volume

Each of the alternatives was analyzed to determine how they performed under future year design hour
volume traffic conditions. Design hour volumes are used to determine what type of improvements are
needed in the future. In other words, improvements are designed to accommodate the traffic volumes
projected to occur in a selected future year. For this project, year 2025 was selected as the design year.
This is consistent with the common practice of selecting a design year at least 20 years beyond the
anticipated construction of a project.

The American Association of State Highway and Transportation Officials (AASHTO) text “A Policy on
Geometric Design of Highways and Streets, 2001” provides flexibility in determining design hour
volumes for roads with high seasonal fluctuations such as the Sterling Highway. As AASHTO notes, the
selection of a design hour volume is often a balance between accommodating peak traffic volumes and a
cost effective solution. A design based on the absolute highest hourly volumes in a year would minimize
the possibility of ever having traffic congestion during that year, but would require significant
infrastructure and high costs. Conversely, a design based on the average hourly traffic volumes during
the design year would have a lower cost, but would also have traffic congestion half of the time.
Common practices in traffic engineering utilize design hour volumes between the 30th and 100th highest
hours expected to occur in the design year.

Two approaches were compared because AASHTO provides more than one option for selecting a design
hour volume. The first approach used 50 percent of the volumes expected to occur during the top two
highest hours of the design year as the design hour volume. The second approach used the 100th highest
hour volume for the design year as the design hour volume.

These two approaches were compared to each other using traffic data north of Anchor Point on the
Sterling Highway (MP 22.9). The traffic data used was obtained from the Central Region 2001 Annual
Traffic Report. The extrapolated 100th highest hour volume at this location was 215 vehicles per hour.
The average of the top two hours of the year at this location was 442 vehicles per hour. Applying the 50
percent highest volume approach results in a design hour volume of 221 vehicles per hour. At this
location, both the 100th highest hour and 50 percent highest volume approaches resulted in similar design
hour volumes.

The 100th highest hour volume was used for this analysis. DOT&PF and the project team felt this
approach was the most appropriate for addressing the seasonal traffic variations on the Sterling Highway.

Traffic Count Source and Estimations

The historic PTR information identified the 100" highest hour occurring on a July weekend p.m. peak
hour. Hourly traffic counts and vehicle classification data were collected from July 13 to July 16, 2001.
Daily and monthly factors from the PTR’s were applied to the traffic counts to arrive at the 100th highest
hours used in this analysis. The traffic volumes collected in July 2001 are summarized in The Sterling
Highway — Milepost 45-60 Traffic Data Collection Report.
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Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 8 and is 1.5 miles in length.
Two truck-climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 3 and 2.0 miles in length. The second lane is westbound on Segment 5 and 1.3 miles in
length.

Segments 2, 4, and 7 of the Juneau Creek Forest Alternative operate at LOS D. All the other

segments operate a LOS C or better (Figure 4). The existing roadway that is bypassed operates at
LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS. The
passing lanes and truck climbing lanes also improve the LOS along the corridor.

Segment 2, 4, and 7 operates at LOS D because of the roadway grades in those areas.

Table 12 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 12: Juneau Creek Forest Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 10.9 B
Sterling/Bean Creek Rd. South 9.5 A
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

Juneau Creek Wilderness Alternative

The Juneau Creek Wilderness Alternative creates a new corridor north of the existing roadway
between MP 46.3 and MP 55.6. As a result, 70% of the traffic uses the new alignment and 30%
continues to use the existing corridor. The 2025 traffic volumes for this alternative are shown in
Table 13.

Table 13: Juneau Creek Wilderness Alternative 2025 Traffic Volumes
Segment Volume (vph)
Segment 1 1172
Segment 2 820
Segments 3-7 862
Segment 8 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 8 and is 1.5 miles in length.
Two truck-climbing lanes are also included in this alternative. The first lane is eastbound on

10
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Segment 3 and 1.9 miles in length. The second lane is westbound on Segment 5 and 1.3 miles in
length.

Segments 4 and 7 of the Juneau Creek Wilderness Alternative operate at LOS D. All other
segments operate at LOS C or better (Figure 5). The existing roadway that is bypassed operates
at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS. The
passing lanes and truck climbing lanes also improve the LOS along the corridor.

Segments 4 and 7 operate at LOS D because of the roadway grades in those areas.

Table 14 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 14: Juneau Creek Wilderness Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 10.9 B
Sterling/Bean Creek Rd. South 9.5 A
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

Juneau Creek F Forest Alternative

The Juneau Creek F Forest Alternative creates a new corridor north of the existing roadway
between MP 46.3 and MP 55. As a result, 70% of the traffic uses the new alignment and 30%
continues to use the existing corridor. The 2025 traffic volumes for this alternative are shown in

Table 15.
Table 15: Juneau Creek F Forest Alternative 2025 Traffic Volumes
Segment Volume (vph)
Segment 1 1172
Segment 2 820
Segments 3-7 862
Segment 8 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 8 and is 1.5 miles in length.
Two truck-climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 3 and 2.0 miles in length. The second lane is westbound on Segment 5 and 1.0 miles in
length.

11
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The Juneau Creek F Forest Alternative operates at LOS D on Segments 2 and 7 due to the steep
grades in these areas. All other segments operate at LOS C or better (Figure 6). The existing
roadway that is bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS. The
passing lanes and truck climbing lanes also improve the LOS along the corridor.

Table 16 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 16: Juneau Creek F Forest Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) Los'
Sterling/Bean Creek Rd. North 10.9 B
Sterling/Bean Creek Rd. South 9.5 A
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

Juneau Creek F Wilderness Alternative

The Juneau Creek F Wilderness Alternative creates a new corridor north of the existing roadway
between MP 46.3 and MP 55.6. As a result, 70% of the traffic uses the new alignment and 30%
continues to use the existing corridor. The 2025 traffic volumes for this alternative are shown in
Table 17.

Table 17: Juneau Creek F Wilderness Alternative 2025 Traffic Volumes
Segment Volume (vph)
Segment 1 1172
Segment 2 820
Segments 3-7 862
Segment 8 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 8 and is 1.5 miles in length.
Three truck climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 3 and 1.9 miles in length. The second lane is westbound on Segment 5 and 1.0 miles in
length. The third lane is

The Juneau Creek F Wilderness Alternative operates at at LOS C or better on all segments
(Figure 7). The existing roadway that is bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS. The
passing lanes and truck climbing lanes also improve the LOS along the corridor.

12
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Table 18 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 18: Juneau Creek F Wilderness Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 10.9 B
Sterling/Bean Creek Rd. South 95 A
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

G South Alternative

The G South Alternative uses a new corridor north of the existing roadway between MP 46.3 and
MP 51.6, utilizing a combination of the Kenai River Alternative and Juneau Creek Alternative.
As a result, 70% of the traffic uses the new alignment and 30% continues to use the existing
corridor. The 2025 traffic volumes for this alternative are shown in Table 19.

Table 19: G South Alternative 2025 Traffic Volumes

Segment Volume (vph)
Segments 1-2 1172
Segment 3 1231
Segments 4-6 862
Segment 7 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 7 and is 1.5 miles in length.
Two truck-climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 4 and 1.1 miles in length. The second lane is westbound on Segment 5 and 0.7 miles in
length.

The G South Alternative operates at LOS D on Segments 2, 3, and 6 due to the grades in those
areas. All other segments operate at LOS C or better (Figure 8). The existing roadway that is
bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS in that
area. The passing lanes and truck climbing lanes also improve the LOS along the corridor.

13
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Table 20 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 20: G South Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 10.9 B
Sterling/Bean Creek Rd. South 95 A
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

G North Alternative

The G North Alternative uses a new corridor north of the existing roadway between MP 46.3 and
MP 51.6, utilizing a combination of the Kenai River Alternative and Juneau Creek Alternative.
As a result, 70% of the traffic uses the new alignment and 30% continues to use the existing
corridor. The 2025 traffic volumes for this alternative are shown in Table 21.

Table 21: G North Alternative 2025 Traffic Volumes

Segment Volume (vph)
Segments 1-2 1172
Segment 3 1231
Segments 4-5 862
Segment 6 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 6 and is 1.5 miles in length.
One truck-climbing lane is also included in this alternative. The lane is westbound on Segment 4
and 1.1 miles in length.

The G North Alternative operates at LOS D on Segments 2, 3, and 5 because of the grades in
those areas (Figure 9). All other Segments operate at LOS C or better. The existing roadway that
is bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS in that
area. The passing lanes and truck-climbing lane also improve the LOS along the corridor.

14
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Table 22 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 22: G North Alternative 2025 Intersection LOS
No Build
Intersection Average Delay (sec)

Sterling/Bean Creek Rd. North 10.9
Sterling/Bean Creek Rd. South 95
Sterling/Snug Harbor Road 10.3
Sterling/Kenai Boat Launch 9.6
Sterling/Hamilton's Place 11.4

LOS!
B

o > o >

1. LOS is based on the worst movement at the intersection

These intersections have improved LOS as compared to the No Build, Kenai River, and Kenai
River Wall alternatives. The reduction in through traffic causes the improvement in LOS.

Russian River Alternative

The Russian River Alternative uses a new corridor south of the existing roadway between MP
47.7 and MP 55.5. As a result, 70% of the traffic uses the new alignment and 30% continues to
use the existing corridor. The 2025 traffic volumes for this alternative are shown in Table 23.

Table 23: Russian River 2025 Traffic Volumes

Segment
Segment 1
Segments 2-3
Segments 4-8
Segment 9
Segment 10

Volume (vph)

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 10 and is 1.5 miles in length.
Four truck-climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 3 and 1.0 mile in length. The second lane is eastbound on Segment 5 and 0.6 miles in
length. The third lane is westbound on Segment 6 and 0.9 miles in length. The fourth lane is

westbound on Segment 8 for 0.6 miles.

The Russian River Alternative operates at LOS D on Segments 2, 7, and 9. All other segments
operate at LOS C or better (Figure 10). The existing roadway that is bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS. The
passing lanes and truck-climbing lane also improve the LOS along the corridor.

15
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Table 24 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 24: Russian River Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 231 C
Sterling/Bean Creek Rd. South 13.7 B
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

The Snug Harbor Road, Kenai Boat Launch, and Hamilton’s Place intersections have improved
LOS as compared to the No Build, Kenai River, and Kenai River Wall alternatives. The
reduction in through traffic causes the improvement in LOS. The Bean Creek Road intersections
do not have any LOS improvements compared to the No Build, Kenai River, and Kenai River
Wall alternatives.

Cooper Creek Alternative

The Cooper Creek Alternative follows the existing Sterling Highway alignment, except for a 3.5-
mile section through Cooper Landing. In this section, 70% of the traffic uses the new alignment
and 30% continues to use the existing corridor. The 2025 traffic volumes for this alternative are
shown in Table 25.

Table 25: Cooper Creek 2025 Traffic Volumes
Segment Volume (vph)
Segments 1-2 1172
Segment 3 1231
Segments 4-6 862
Segments 7 1231
Segment 8 1209

Two passing lanes are included in this alternative. The first passing lane located at Segment 1 is
2.8 miles in length. The second passing lane is located on Segment 8 and is 1.5 miles in length.
Two truck-climbing lanes are also included in this alternative. The first lane is eastbound on
Segment 4 and 1.2 miles in length. The second lane is westbound on Segment 6 and 0.6 miles in
length.

The Cooper Creek Alternative operates at LOS D on Segments 2, 3, and 7 (Figure 11). All other
segments operate at LOS C or better. The existing roadway that is bypassed operates at LOS C.

The new alignment carries 70% of the corridor traffic, which significantly improves LOS in that
area. The passing lanes and truck-climbing lane also improve the LOS along the corridor.

16
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Table 26 lists the LOS at the unsignalized intersections in Cooper Landing.

Table 26: Cooper Creek Alternative 2025 Intersection LOS

No Build
Intersection Average Delay (sec) LOS!
Sterling/Bean Creek Rd. North 231 C
Sterling/Bean Creek Rd. South 13.7 B
Sterling/Snug Harbor Road 10.3 B
Sterling/Kenai Boat Launch 9.6 A
Sterling/Hamilton's Place 11.4 B

1. LOS is based on the worst movement at the intersection

The Snug Harbor Road, Kenai Boat Launch, and Hamilton’s Place intersections have improved
LOS as compared to the No Build, Kenai River, and Kenai River Wall alternatives. The
reduction in through traffic causes the improvement in LOS. The Bean Creek Road intersections
do not have any LOS improvements compared to the No Build, Kenai River, and Kenai River
Wall alternatives.

Additional improvements such as intersection channelization may be needed at select locations along the
corridor. Also, a passing lane may be needed near Quartz Creek Road to minimize turning vehicle
conflicts. These improvements would be included in all alternatives and may require changes in the
speed limit and other traffic control. The specific details associated with these would be addressed at a
later phase of the project.

Corridor Performance

The 2025 corridor performance was evaluated for the whole length for each of the alternatives. The
percentage of the corridor operating at or below LOS D and LOS E was calculated for each of the
alternatives. These percentages provide insight on how much of the alignment alternative is operating
poorly and how each of the alternatives compares to each other.

The number of climbing lanes and their total length was also summarized for each of the alternatives.
This is not a specific performance metric, however it does provide an indication of the relative level of
infrastructure needed to maintain traffic flow from alternative to alternative.

Table 27 summarizes the corridor performance results associated with each of the alignment alternatives.
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Table 27: 2025 Alternative Traffic Operation Summary

Number of Climbing

Total Length of Climbing

Percentage

Percentage

Alternative Lanes Lanes (miles) Segment Length (miles) of Length at LOS D or Worse of Length at LOS E or Worse
No Build

0 0.0 13.0 100% 100%
Kenai River

0 0.0 13.6 68% 14%
Kenai River Wall

0 0.0 13.6 68% 14%
Juneau Creek,
Forest 2 33 145 40% 0%
Juneau Creek,
Wilderness 2 33 14.4 28% 0%
Juneau Creek, F
Forest 2 3.0 13.7 29% 0%
Juneau Creek, F
Wilderness 3 44 136 0% 0%
G South

2 1.8 13.8 56% 0%
G North

1 1.1 13.8 61% 0%
Russian River

4 3.1 13.7 41% 0%
Cooper Creek

2 1.8 13.9 47% 0%
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The No Build Alternative has LOS E or worse for the entire length. The Kenai River and Kenai River
Wall alternative have 14% of the total length at LOS E or worse.

The Juneau Creek F Wilderness Alternative has the best overall operation with all segments of the
corridor operating at LOS C or better.

The “G” North Alternative has the fewest number of climbing lanes as compared to the other alternatives
that include climbing lanes. The Russian River alternative has the highest number of climbing lanes with
four along the corridor.

The alternatives that use a new alignment have improved LOS along the sections that have been
bypassed. All mainline segments of the existing alignment that have been bypassed will operate at LOS
C. This compares to LOS E in the same areas under the No Action Alternative.

IMPROVED LOS ANALYSIS

The project Purpose and Need states that it is desirable to have the Sterling Highway between Mileposts
45-60 operating at Level of Service C or better. Most of the proposed alternatives operate lower than
LOS C on at least one or more segments. The Juneau Creek F Wilderness Alternative is the only
alternative that operates at LOS C or better in year 2025. It operates at LOS C and B.

The alternatives analysis above was based on roadway improvements deemed reasonable to construct.
This section discusses the results of a second analysis that was conducted to determine what additional
roadway improvements would be needed to bring each of the alternatives up to LOS C or better. The
improvements presented here are not recommended and this information is provided for informational
purposes only.

The following additional improvements would be needed for each alternative to bring the LOS up to C or
better. Figures showing these improvements are included in Appendix A - Improved LOS Analysis

Kenai River and Kenai River Wall Alternatives

The Kenai River and Kenai River Wall Alternatives would need to be four lanes for entire project area to
improve the LOS. With four lanes, the entire corridor would operate at LOS B (Figure A2 and A3).

Juneau Creek Forest Alternative

The Juneau Creek Forest Alternative would need two additional climbing lanes and an additional 1.8
miles of four-lane roadway to improve the LOS. With these improvements, 42% of the roadway would
have four lanes, 47% would have three lanes (two plus a climbing lane), and 11% would have two lanes
(Figure A4).

Juneau Creek Wilderness Alternative

The Juneau Creek Wilderness Alternative would need one additional climbing lane and an additional 1.8
miles of four-lane roadway to improve the LOS. With these improvements, 42% of the roadway would
have four lanes, 34% would have three lanes, and 24% would have two lanes (Figure AS).

Juneau Creek F Forest Alternative

The Juneau Creek F Forest Alternative would need two additional climbing lanes to improve the LOS.
With these improvements, 31% of the roadway would have four lanes, 40% would have three lanes, and
29% would have two lanes (Figure A6).

Juneau Creek F Wilderness Alternative
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The Juneau Creek F Wilderness Alternative would not need any additional lanes. It currently operates at
LOS B and C (Figure A7).

G South Alternative

The G South Alternative would need two additional climbing lanes and an additional 4.6 miles of four-
lane roadway to improve the LOS. With these improvements, 64% of the alternative would have four
lanes and 36% would have three lanes. No sections of the roadway would have two lanes (Figure AS).

G North

The G North Alternative would need one additional climbing lane and an additional 6.9 miles of four-lane
roadway to improve the LOS. With these improvements, 81% of the roadway would have four lanes and
19% would have three lanes. No sections of the roadway would have two lanes (Figure A9).

Russian River Alternative

The Russian River Alternative would need 5.6 additional miles of four-lane roadway to improve the LOS.
With these improvements, 72% of the roadway would have four lanes, 23% would have three lanes, and
5% would have two lanes (Figure A10).

Cooper Creek Alternative

The Cooper Creek Alternative would need 6.5 additional miles of four-lane roadway to improve the LOS.
With these improvements, 78% of the roadway would have four lanes, 13% would have three lanes, and
9% would have two lanes (Figure A11).

A significant number of additional lanes would be needed for each alternative except Juneau Creek F
Wildemess. These additional lanes are not consistent with adjacent sections of the Sterling Highway that
are primarily two lane segments and are not recommended.

CORSIM

A CORSIM analysis was conducted for 2025 conditions to look at specific speed and delay measurements
associated with potential improvements in the corridor. The CORSIM traffic analysis program is a
microscopic model that is able to evaluate individual vehicle operations. This allows for detailed analysis
of traffic operations including vehicle queuing. While the HCM methodology is the accepted standard for
traffic analysis, the CORSIM program can provide additional information on the impact of potential
roadway improvements on speed and queuing.

The intent of the CORSIM analysis was to evaluate the potential benefits to traffic from an improved two-
lane facility, passing lanes, and a center turn lane in the Cooper Landing area. The analysis covered the
entire corridor and evaluated the benefits of a three lane urban section through Cooper Landing with
passing lanes available between MP 47-48 and MP 54-55.

One no action and one action alternative were modeled to determine the benefits in traffic operations. It
is assumed that all new alignment alternatives would have similar benefits.

The CORSIM results showed improvements in vehicle queuing reducing the maximum queue from 600’
to 425°, a 29.2% reduction. This equates to a reduction from 13 to 9 vehicles in queue. The majority of
this queue reduction was due to the inclusion of passing lanes. The center turn lane had lesser benefits on
queues because the volume of left turn movements were low compared to the through traffic. Significant
changes in speed were not observed although the speed did increase as a result of the modeled
improvements. Because the CORSIM analysis did consider specific grade constraints, it follows that
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significant speed differences could not be observed. The HCM analysis did account for grades and the
speed results reflect them.

The CORSIM analysis showed improvements in vehicle queue reduction which supports the addition of
passing lanes and turning lanes for alignments in the Cooper Landing area and passing lanes along the
corridor.

V. ACCIDENT ANALYSIS UPDATE

This analysis compares the rate of accidents on the Sterling Highway with similar highways in the State
of Alaska.

Accident Rate

The accident rate of a roadway is determined by calculating how many accidents can be expected per
million vehicles per mile within the corridor (APMVM). To make this calculation we need to know how
many vehicles use the highway on average, how long our corridor is, and how many accidents there have
been over the timeframe of the analysis. The formula for computing an accident rate on a roadway
segment is as follows:

{(Total Accidents within time period)*(1,000,000 vehicle miles)}

{(# days in study period)*(Distance of corridor in miles)*(Average daily traffic)}

For the Sterling Highway between MP 45 and 58, a four-year time period between January 1998 and
December 2002 was analyzed. 179 accidents occurred within the study area on Sterling Highway during
this time period. The average daily traffic (ADT) on Sterling Highway used to compute the accident rate
was taken from the Alaska DOT Central Region Annual Traffic Volume Report 1999-2001, which
represents an average of four locations within the study area. The ADT on Sterling Highway was 2,915
vehicles per day. Based on this information, the average accident rate for Sterling Highway is 3.15
APMVM.

Knowing the accident rate is important but more important is interpreting the rate, e.g. knowing whether a
3.15 accident rate is high, low, or somewhere in-between. To know this, many states have an index of
accident rates they develop for different types of highways. The state of Alaska is in the process of
developing this information, but it is not currently available. To complete this analysis the accident rates
of similar highways within the region have been determined.

The two examples of highways within ADOT Central Region were chosen for comparison, due to their
similar characteristics and location. The Parks Highway through Houston has similar traffic
characteristics to the study area of Sterling Highway. An accident rate for the Parks Highway was
obtained for a segment between Little Susitna River and Long Lake Road, which is approximately 12.13
miles in length. In addition, the Seward Highway through Moose Pass also has similar traffic
characteristics to the Sterling Highway study area. An accident rate for the Seward Highway was
obtained for a segment between Primrose Spur and Moose Pass Station Road, which is approximately
11.94 miles in length. For both the Seward Highway and Parks Highway, accident data was obtained for
the time period between January 1997 and December 2000, while ADT volumes were obtained from
2001. Using the same methodology to obtain an accident rate as described above for the Sterling
Highway, the accident rates for the Parks Highway and Seward Highway are presented below:
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Parks Highway—Houston, has an accident rate of 1.67 APMVM

Seward Highway—Moose Pass, has an accident rate of 2.06 APMVM

By comparison, the Sterling Highway has a higher accident rate than the Parks Highway and Seward
Highway, however many of the Sterling Highway accidents are seasonal.

Seasonal Accident Rates

Accident occurrences on a roadway can vary greatly depending on differing weather conditions during the
summer and winter months, especially in the Central Alaska Region. There are typically more accident
occurrences during the winter months in Alaska, when snow and ice are present on most roadways, than
in the summer months. Computing an accident rate for an entire year may not accurately describe the
accident potential for a roadway, considering roadway conditions and traffic volumes are so different
between winter and summer months. Because of this, two different accident rates were computed for the
winter and summer months. For this analysis, winter was considered to be a five-month period between
November and March, while summer was considered to be seven-month period between April and
October. In order to determine the difference in traffic volumes between the winter and summer months
on Sterling Highway within the study area, monthly traffic variation data was used on Sterling Highway
west of Kenai Keys, approximately near milepost 80. The yearly and monthly ADT relationship at the
Kenai Keys location was applied to the ADT within the study area to yield a winter and summer ADT of
1,654 vehicles per day and 3,815 vehicles per day, respectively. Also, the winter and summer accident
totals for the 1998 to 2002 study period were 77 winter accidents and 102 summer accidents. The winter
and summer accident rates for Sterling Highway are presented below:

Winter Accident Rate (November — March) = 5.81 APMVM
Summer Accident Rate (April — October) = 2.33 APMVM

Fatal Injury Crashes

Accidents where a fatality is involved require additional investigation to ensure that there are no
correctable conditions that can be changed to ensure additional lives are not lost on the highway. There
were three fatal crashes within this time period, each with a unique set of circumstances.

» Fatal Accident #1 took place at MP 49 on October 9, 1999. It was during daylight hours, and
involved a single vehicle that overturned. The vehicle was in a turn and lost traction due to black ice
and skidded off the road. The police report stated the vehicle was using excessive speed for
conditions.

» Fatal Accident #2 was a head-on collision that took place at MP 59.1 on January 11, 1999. This was
caused by excessive driver speed during icy conditions. Vehicle 1 was moving too fast for
conditions, lost traction and crashed head-on into vehicle 2, which was traveling in the opposite
direction.
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» Fatal accident #3 was another head-on collision that took place on June 27, 1998 at MP 52.4 in a pair
of “S”-type turns. This was caused by a driver trying to pass in a no passing zone. Pavement
conditions were dry and it was during daylight hours.

None of the accidents were preventable from a roadway design standpoint. Driver error is indicated in all
three crashes. The frequency of head-on collisions, however, does point to the sense of impatience
drivers can experience on the corridor, making them willing to take unmitigated risks to pass slower
moving traffic. Improvement of the highway, and installation of passing lanes may help to correct the
frequency of head-on collisions.

High Accident Locations

There are two high accident locations on the corridor within the study area; one is the Bean Creek Road
intersection, and the MP 56 area that will need further investigation with a site visit because there is no
discernable pattern. The Bean Creek Road intersection has experienced eight accidents over the four-year
period. Five of the eight have been rear-end collisions while cars were queued to make a left turn onto
Bean Creek Road. Two other crashes were snow and ice related. The likelihood of rear end accidents
could be reduced with the construction of an eastbound left turn pocket on the Sterling highway for
vehicles trying to make a left turn onto Bean Creek Road.

MP 56 has experienced nine accidents over the four year time period. Upon site investigation, the
highway has a 1.5% to 2% grade in this vicinity, which could cause a vehicle to loose traction with the
roadway surface if snow or ice is present. Four of the nine crashes occurred while snow or ice were
present on the roadway. One of the accidents involved a vehicle colliding with a moose. Three of the
accidents involved rear end or angle collisions with other vehicles during dry road conditions, and one
accident involved a vehicle colliding with a ditch. Other roadway characteristics in this area include no
shoulders, and approximately a 6- to 8-inch drop off from the edge of pavement that could cause a vehicle
to roll when taking corrective action, or pull a vehicle into the ditch once a tire is off the pavement.
Corrective actions for the State to take to solve the problem include widening of the shoulders,
eliminating the drop off from the edge of pavement, and increasing the clear zone in this area.

MP 52.5, also known as Gwin’s Corner, has experienced nine accidents over the four year time period.
At this location, there is a relatively sharp horizontal curve in the roadway, with a low design speed,
which is lower than the posted speed limit of 45 on the approaching roadways. Five of the nine accidents
involved vehicles losing control and leaving the roadway during icy conditions. Of the four remaining
accidents that occurred during dry roadway conditions, there was one overturned vehicle accident, one
rear end collision, one vehicle colliding with a tree off of the roadway, and one vehicle colliding with an
animal. Realignment of the roadway in this section to increase the design speed of the horizontal curve
would greatly reduce the likelihood of vehicles losing control during icy conditions and colliding with
roadside fixed objects.

V. SUMMARY

This document described the initial traffic analysis work completed for the Sterling Highway MP 45-60
Supplemental Draft Environmental Impact Statement. The traffic analysis analyzed year 2025 traffic
operations associated with eleven different alignment alternatives.
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The No Build Alternative had the lowest LOS with all sections at E or worse. The Juneau Creek F
Wildemess Alternative had had the best overall operation with the entire corridor operating at LOS C or
better.

The “G” North Alternative has the fewest number of climbing lanes as compared to the other alternatives
that include climbing lanes. The Russian River alternative has the highest number of climbing lanes with
four along the corridor.

The alternatives that use a new alignment have improved LOS along the sections that have been
bypassed. These segments improve from LOS E in the No Action Alternative to LOS C with the bypass.

To improve the LOS to C or better, a significant number of additional lanes would be needed on each
alternative. These additional lanes would not be consistent with the adjacent sections of the Sterling
Highway which are primarily two lanes.

The accident rate along the corridor is higher when compared to similar facilities. A look at the seasonal
adjustment however reveals that the winter months have the highest accident rate.
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APPENDIX A - IMPROVED LOS ANALYSIS
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