MEMORANDUM

Date: November 22, 2006 TG: 05122.01

To: Mike Scarey, City of SeaTac Planning
Tom Gut, City of SeaTac Public Works

From: Larry Toedtli
Jesse Birchman

Subject: SeaTac LRT Station Area Plans—Intersection Operations Analyses

As requested, The Transpo Group has prepared this evaluation of forecast traffic
operations related to the potential redevelopment of the areas in the vicinity of the
two Sound Transit Light Rail Transit (LRT) stations serving the City. This analysis
supplements Transpo’s November 13, 2006 memorandum summarizing the overall
transportation impacts of the potential redevelopments.

The assessment of intersection traffic operations is based on the forecast traffic
volumes and the conceptual access/circulation roadway system identified for each
station area as documented in Transpo’s November 13, 2006 memorandum. The
traffic operations analysis is intended to guide the City in identifying potential
transportation improvements to support the redevelopment of the station area.
Additional analyses will likely be needed to support design and construction of
individual improvement projects. The additional analyses would be able to consider
traffic generation and traffic volumes based on actual development projects within the
station areas instead of the more conceptual land use plans used in these analyses.

The next section summarizes key findings of the analyses, including potential
improvement needs. This is followed by a more detailed discussion of traffic
operations analysis and traffic queue issues with the redevelopment of the SeaTac
LRT Station Areas. This includes an identification of potential intersection or
roadway improvements needed to help mitigate the traffic operations and queuing
issues.

The final section reviews potential changes in traffic operations and improvement
needs if the existing westbound off-ramp from SR 518 to S 154™ Street is relocated.
One option is to move the existing SR 518 westbound off-ramp to the west to align
with 32™ Avenue S. Another option identified in the station area planning study calls
for the SR 518 westbound off-ramp to be directly connected to northbound
International Boulevard south of S 154" Street.

Summary of Findings

The following summarizes key findings of the operations analyses. Key findings and
improvement needs for the S 154" Street Station Area are presented first. The
improvement needs for the SeaTac/Airport Station Area are then summarized.
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S 154t Street Station Area

A traffic signal will likely be needed (and warranted) at the intersection of
Military Road/S 152™ Street to resolve future level of service deficiencies (due
to the short distance between Military Road and International Boulevard, the
new signal should be interconnected with and coordinated with the signal at
International Boulevard). Additional turn lanes will also be needed on the
eastbound and southbound approaches to reduce impacts of traffic queues.

Additional travel lanes should be considered in the eastbound direction on S
152" Street between Military Road and International Boulevard. The
additional eastbound lanes would allow modifications of the signal to
eliminate the existing split phasing for the eastbound and westbound
approaches. The additional travel lanes and modifications to the signal
phasing would improve the overall level of service at the S 152™
Street/International Boulevard intersection. Combined, they also would help
reduce the potential for eastbound traffic to queue back to the Military
Road/S 152™ Street intersection.

Closure of Military Road south of S 152™ Street would increase the eastbound
right-turn movement from S 152 Street to International Boulevard. A 35-
foot curb radius would be needed to more effectively accommodate the
higher volumes of right turns. The larger radius is especially needed to
accommodate trucks that may make this turn. The larger radius curb would
increase pedestrian crossing distances of S 152™ Street and International
Boulevard.

A traffic signal will likely be warranted in the future at the S 154™ Street/32™
Avenue S intersection. A signal would be needed to resolve the forecast LOS
F with an unsignalized intersection. A signal would provide LOS B
operations.

The planned improvement to widen S 154" Street to provide dual left-turn
lanes on the eastbound and westbound approaches at International Boulevard
will accommodate redevelopment of the station area. Some southbound
queuing impacts may develop in the long term. These could be minimized by
monitoring and adjusting signal timing.

Two options were evaluated for relocating the existing SR 518 westbound off-
ramp at S 154" Street. Realigning the ramp to align with 32™! Avenue S has
several advantages. By moving the ramp to the west, more storage distance is
provided between the ramp and International Boulevard. The relocated ramp
and 32™ Avenue S alignment would both benefit from the addition of a single
traffic signal. This would reduce delays for traffic from SR 518 and from the
redevelopment area. The realigned off-ramp also would provide direct access
from the regional highway to the redevelopment area.

Although a high proportion of traffic using the SR 518 off-ramp has
destinations north or east of the station area, a direct ramp to International



Boulevard would be difficult. Traffic queues on northbound International
Boulevard will make it difficult for traffic exiting westbound SR 518 directly
to safely and efficiently merge onto northbound International Boulevard. It
would be very difficult for traffic from the off-ramp to “weave” across
northbound traffic lanes to access the left-turn lane to S 154” Street. This
would likely result in safety and operations issues or traffic shifting to S 152
Street.

SeaTac/Airport Station Area

Improvements will be needed at the intersection of S 170"
Street/International Boulevard to address the forecast LOS F operations.
Widening the westbound approach of S 170" Street to provide separate left,
through, and right-turn lanes and eliminating the split phasing for the signal
would provide a forecast LOS E. Southbound traffic queues could extend
north for approximately 1,000 feet during the 2020 PM peak hour.

The forecast traffic volumes would warrant a new signalized intersection at
approximately S 173" Street/International Boulevard. This would be the
primary access to the north section of the SeaTac/Airport Station Area. The
westbound approach should have two lanes — a left-turn lane and a shared
left/right-turn lane to help minimize the impacts of traffic queues. Addition
of a northbound right-turn lane would help reduce the potential for traffic
queues to extend south to the S 176" Street intersection. The southbound
left-turn movement will require a storage lane of approximately 600 feet to
reduce the impacts on southbound through traffic.

No improvements are needed at the S 176" Street/International Boulevard
intersection to provide LOS D or better. The increase in traffic volumes will
result in traffic queues in the northbound direction extending south of the S
180™ Street intersection. Forecast traffic volumes result in traffic queues in the
southbound left-turn lane extending to just south of the planned intersection
at S 173" Street.

The intersections of S 180" Street/International Boulevard and S 182™
Street/International Boulevard are forecast to operate at LOS D or better
with the redevelopment of the station area. Westbound traffic queues on

S 180™ Street could block access drives to development parcels; therefore, the
location of internal access drives should be located as far east as practical to
reduce conflicts. Southbound traffic on International Boulevard approaching
S 182" Street will likely queue north of S 180™ Street.

No improvements are needed at the intersections of S 170" Street/31"
Avenue S or S 170" Street/32™ Avenue S to provide acceptable levels of
service.

A traffic signal will be needed (and warranted) to provide an acceptable level
of service at the S 176" Street/30™ Avenue S intersection which will serve as a



major access location for the station area. The future signal should be
interconnected and coordinated with the existing signal at S 176"
Street/International Boulevard. The City will want to consider adjustments to
the signal timing and/or phasing to reduce the potential for traffic queues
developing between 30" Avenue S and International Boulevard.

e No improvements are forecast to be needed at the existing signalized
intersection of S 176™ Street/32™ Avenue S.

Intersection Traffic Operations Analyses

The operations of an intersection can be described by its level of service (LOS). In
addition, traffic queues at an intersection can affect the operations of an intersection
or roadway. The level of service and queue analyses are based on the methods
reported in the Highway Capacity Manual (HCM), Transportation Research Board,
2000. The Synchro 6 software package was used for the evaluation.

Levels of service for an intersection range from LOS A to LOS F. LOS A indicates
free-flowing traffic with little or no delays. LOS F indicates significant delays and
severe congestion. At signalized intersections, level of service is measured in terms of
the average control delay per vehicle and is typically reported for the intersection as a
whole. At two-way, stop-controlled intersections, LOS is typically reported for the
intersection movement with the highest average control delay per vehicle. The LOS at
all-way stop intersections is typically reported for the overall intersection, similar to a
signalized intersection. Attachment 1 provides a more detailed description of
intersection levels of service.

Intersection operations analyses were conducted for the 2020 PM peak hour with the
redevelopment of the two LRT station areas. The process for developing the 2020
traffic forecasts is described in Transpo’s November 13, 2006 memorandum. The
prior memorandum summarizes the assumed land uses, resulting trip generation, and
traffic distribution/assignments for the station areas.

Attachment 2 shows the resulting 2020 PM peak hour traffic operations results with
redevelopment of the station areas. The analysis assumes completion of the internal
access/ circulation roadways and basic improvements at key site access intersections,
consistent with the results of the station area planning process. Currently funded
improvements at the intersection of S 154™ Street/International Boulevard are also
assumed in the analyses. The second set of level of service results shown in
Attachment 2 reflects additional improvement concepts identified as part of these
analyses. The LOS worksheets are included in Attachment 5.

S 154t Street Station Area

Traffic operations and potential queue impacts were evaluated for five study
intersections serving the major travel patterns and access to the S 154" Street station
area. The part of the analysis does not assume relocation of the existing off-ramp
from westbound SR 518 to S 154" Street. Additional analyses with the relocation of



the ramp are presented in the last section of this memorandum. The analysis assumes
completion of the widening and reconfiguration of the S 154" Street/International
Boulevard intersection based on the City and Sound Transit improvement project.
The S 154" Street/International Boulevard intersection improvement has been
designed and will be constructed in the near future.

The analysis assumes closure of Military Road as a through street between S 152™
Street and International Boulevard. This closure was identified during development of
the station area plan. The closure will increase the volume of east-to-south right turns
at the S 152" Street/International Boulevard intersection. This right-turn movement
at the S 152" Street/International Boulevard intersection is less than a 90-degree turn.
Therefore, the analysis also reviews the needed turning radius to effectively
accommodate the higher volume of right turns.

S 152" Street/32"! Avenue S. This unsignalized intersection is forecast to operate at
LOS C under the 2020 PM peak hour with the station area redevelopment. The LOS
C is for the low volume southbound approach and would affect approximately 25
vehicles per hour (vph). The northbound approach from the station redevelopment
area is forecast to operate at LOS B during the 2020 PM peak hour. The primary
movement from the station area is the north-to-east right turn.

S 152" Street/Military Road S. This intersection is currently controlled with an all-
way stop. Based on the 2020 PM peak hour forecasts, the intersection would operate
at LOS F with an all-way stop. Converting the intersection to a two-way stop control
configuration without stop signs on S 152™ Street also results in LOS F. Addition of
turn lanes under the two-way stop control configuration also does not resolve the
LOS F condition.

Installation of a traffic signal would result in LOS D if no changes are made to the
channelization. However, extensive traffic queues would develop on both the
southbound and eastbound approaches. Westbound queues would not likely extend
to the adjacent intersection at International Boulevard. Eastbound queues on S 152
Street from International Boulevard could, however, block the Military Road
intersection unless additional eastbound lanes are added at the approach to
International Boulevard. These needs are discussed below.

In order to reduce the queues on the southbound and eastbound approach, the City
could add an east-to-north left-turn lane and a separate southbound left-turn lane.
With this configuration and a signal, the intersection would operate at LOS C with the
2020 PM peak hour volumes. The preliminary analysis indicates that the 2020 forecast
PM peak hour volumes would likely meet signal warrants.

S 152" Street/International Boulevard. The changes in traffic volumes due to the
possible closure of Military Road south of S 152™ Street, in conjunction with the
redevelopment traffic and overall growth in the area, would result in a 2020 PM peak
hour LLOS E at this intersection. While this level of service would meet the City of
SeaTac’s LOS standard, extensive traffic queues would likely develop in the
eastbound and southbound directions. The eastbound queues would extend west of



the Military Road intersection and the southbound queues would block the
intersection of S 150™ Street/International Boulevard.

In order to resolve the forecast queuing impacts, the eastbound approach could be
widened to three lanes to accommodate separate left, through, and right-turn lanes.
The existing two-lane westbound approach should be reconfigured as a separate left-
turn lane and a shared through/right-lane. This change is needed to eliminate the split
signal phasing for the east/west approaches. The northbound and southbound
approaches on International Boulevard would not need to be modified. The signal
timing also would need to be modified to eliminate the likelihood of the eastbound
traffic queues blocking the Military Road intersection. Combined, these
improvements would result in a forecast LOS C during the 2020 PM peak hour.

The east-to-south right-turn movement would see a significant increase in traffic with
the closure of Military Road south of S 152™ Street. This turn movement is at less
than a 90-degree intersection which would impact the ability of traffic to make this
turn efficiently. The existing curb has a 25-foot radius.

An analysis of turn radius needs was conducted to identify the need for changes to
the curve radius to accommodate cars, buses, and trucks. Attachment 3 shows the
turn radius for a WB-40 truck making this right turn. A 35-foot curb radius would be
needed to accommodate this size of truck. This would extend the pedestrian crossing
distances of both International Boulevard and S 152™ Street. A 35-foot radius is also
needed to accommodate a 40-foot bus. Single-unit trucks (WB-30) would have some
difficulty with the 25-foot radius. Drivers of passenger cars should be able to make
the turn with the existing 25-foot radius, although they would likely need to reduce
their speeds which could affect traffic queues on S 152™ Street.

S 154" Street/32™ Avenue S. This currently unsignalized intersection is forecast to
operate at LOS F in the future. Installation of a traffic signal would provide LOS B
during the 2020 PM peak hour with redevelopment of the station area. The forecast
traffic volumes would likely meet the Manual on Uniform Traffic Control Devices
(MUTCD) warrants for installation of a traffic signal in the future, even without
realignment of the SR 518 westbound off-ramp.

S 154™ Street/International Boulevard. The City of SeaTac and Sound Transit have
recently completed design plans for this intersection. The plans call for constructing
dual eastbound and westbound left-turn lanes. With these improvements, the
intersection is forecast to operate at LOS D under the 2020 PM peak hour with the
station area redevelopment. The forecast traffic queues in the eastbound approach
would just extend to the existing SR 518 westbound off-ramp. Southbound queues
could extend to S 152™ Street approximately 5 percent of the signal cycles based on
the 2020 forecasts. Slight changes to signal timing parameters could be applied to
reduce or mitigate any impacts of traffic queues in the southbound direction.

SeaTac/Airport Station Area

Nine intersections serving the SeaTac/Airport Station Area were evaluated to identify
potential traffic operations issues and improvement strategies. Five of the nine study



intersections are along International Boulevard which will serve the highest volume of
station area traffic. In addition, intersections along S 170™ and S 176" Streets are also
analyzed since these corridors will also serve as key access points for the station area.

S 170" Street/International Boulevard. This intersection is impacted by station
area traffic oriented to/from the north. It also will expetience change in traffic
patterns due to the recent closure of the northbound on-ramp to the North Airport
Expressway (NAE). With redevelopment of the station area, this intersection is
forecast to operate at LOS F during the 2020 PM peak hour without any changes to
the existing channelization. Much of the delay is due to the existing signal’s split
phasing on the eastbound and westbound approaches. In addition, lengthy traffic
queues could develop of approximately 1,000 feet in the southbound direction.

LOS E could be provided by adding a third westbound lane and reconfiguring the
signal operations and lane configuration to eliminate the split phasing for the
eastbound and westbound approaches. The revision to the east/west approaches
would not eliminate the lengthy traffic queues in the southbound direction. The City
also could consider adding a northbound right-turn lane to further reduce overall
delays at the intersection. The intersection would operate at LOS E with or without
the northbound right-turn lane.

S 173" Street/International Boulevard. This intersection would be the main access
location to the station area north of S 176" Street. The plan identifies a new signal at
this intersection. The signal would be interconnected and coordinated with the
adjacent signals along International Boulevard.

Assuming separate left- and right-turn lanes on the westbound approach, the new
signalized intersection would operate at LOS F. The average delays would be slightly
above the LOS E/F threshold of 80 seconds per vehicle. Lengthy traffic queues also
would likely develop for the northbound approach, the southbound left-turns, and
the westbound left-turns. The forecast volumes would warrant a traffic signal at the
new intersection.

In order to help resolve the level of service and some of the queuing issues, the
westbound approach could be modified to have a left-turn lane and a shared
left/right-turn lane. While this configuration will result in LOS E, significant queuing
impacts will still occur in the northbound through lanes and for the southbound left-
turn movement. Construction of a northbound right-turn lane would help reduce the
northbound queue impacts, although they could still extend into the S 176" Street
intersection during some cycles. Likely traffic queues in the southbound left-turn lane
will require a storage length of approximately 650 feet.

S 176™ Street/International Boulevard. This intersection is forecast to operate at
LOS D during the 2020 pm peak hour with the redevelopment of the station area.
Extensive traffic queues are forecast for the northbound through lanes and the
southbound left-turn lane. The northbound queues could extend south to the S 180"
Street intersection. The southbound left-turn queues would likely extend to just south
of the new S 173" Street/International Boulevard intersection.



S 180" Street/International Boulevard. This existing signalized intersection would
serve as a primary access route for the station area redevelopment south of S 176"
Street. With the redevelopment, it is forecast to operate at LOS C during the 2020
PM peak hour. Traffic queues will develop on the westbound approach. Therefore,
the City will want to have the major access drives to parking areas located at least 400
feet east of International Boulevard, if practical.

S 182" Street/International Boulevard. This intersection is located just south of
the station area redevelopment area. It is forecast to operate at LOS D with buildout
of the redevelopment area. Southbound traffic will queue well north of the S 180"
Street intersection during the 2020 PM peak hour.

S 170™ Street/31* Avenue S. This intersection would provide access to/from the
SeaTac/Airport Station area. LOS C is forecast for the intersection with stop signs
controlling traffic on the northbound and southbound approaches. Additional turn
lanes would not be required for traffic operations. However, a westbound left-turn
lane may be desirable to help delineate the entrance location for the station area.

S 170" Street/32™ Avenue S. This unsignalized intersection is forecast to operate at
LOS B during the 2020 PM peak hour with the station area redevelopment. No
improvements were identified to improve traffic operations.

S 176™ Street/30™ Avenue S. This intersection provides the south access to the
planned internal circulation road serving the SeaTac/Airport Station Area north of S
176" Street. It also provides access for existing and potential future redevelopment
south of S 176" Street. The relatively high east/west volumes on S 176™ Street will
result in LOS F for the northbound and southbound approaches unless the
intersection is signalized.

The 2020 forecast traffic volumes at 30" Avenue S/International Boulevard would
likely meet traffic signal warrants per the MUTCD. Installation of a signal at this
intersection should be interconnected and coordinated with the adjacent signals to
minimize traffic operations issues. Installing a signal would result in LOS C with the
redevelopment of the station area.

Traffic queues could develop in the eastbound direction that may extend west to
International Boulevard. If the queues develop and impact operations at S 176"
Street/International Boulevard, additional signal time can be allocated for eastbound
traffic. Westbound traffic from the International Boulevard signal is not forecast to
extend to the 30™ Avenue S intersection.

S 176™ Street/32™ Avenue S. This signalized intersection, located east of the station
area, serves residential development north of S 176™ Street and a hotel and residential
uses south of S 176" Street. It is forecast to operate at LOS C during the 2020 PM
peak hour with redevelopment of the station area. Based on the resulting traffic
operations, no improvements were identified.



SR 518 Westbound Off-ramp Relocation

The existing westbound off-ramp from SR 518 intersects with S 154" Street
approximately 375 feet west of International Boulevard. As part of the S 154" Street
Station Area planning process, two options for relocating the off-ramp were
identified. One option would move the off-ramp to the west to align with 32"
Avenue S. This would provide more distance between the off-ramp and International
Boulevard. It also would allow traffic oriented to/from the station area to directly use
32 Avenue S without making a series of turns to/from S 154™ Street. As discussed
above, the intersection of S 154" Street/32™" Avenue S would need to be signalized to
resolve the forecast LOS F condition even without the relocation of the off-ramp.

The other relocation option would have the westbound off-ramp directly connect to
northbound International Boulevard south of S 154" Street. This alignment would
allow drivers desiring to go north on International Boulevard to avoid using S 154"
Street. However, traffic oriented to S 154™ Street west of International Boulevard
would need to “weave” across several lanes to access the north-to-west left-turn lane.

Attachment 4 summarizes the 2020 PM peak hour levels of service for the three
alternatives for the ramp. The level of service worksheets are included in
Attachment 6. Levels of service are shown for all five study intersections. The base
condition assumes the improvements identified to address operations and queuing
issues at the various intersections, as shown on Attachment 2.

Relocate Ramp to Align with 32" Avenue S

Moving the SR 518 off-ramp to align with 32 Avenue S results in several positive
conditions. First, northbound traffic would be able to tie into a possible future signal
at S 154" Street/32™ Avenue S, which was identified as needed with the increased
volumes. This signalized intersection would reduce delays for the north-to-west left
turns onto S 154" Street. It also would provide a direct access to the station area via
32" Avenue S.

Moving the intersection west also provides more distance between the off-ramp and
International Boulevard. The spacing will enhance the ability of vehicles making the
north-to-east right turn from the off-ramp to merge into the east-to-north left-turn
lane at International Boulevard.

With the relocated ramp, a signalized intersection at S 154" Street/32™ Avenue S
would operate at LOS C during the 2020 PM peak hour. The relocation would not
affect the levels of service at the other four study intersections in the S 154” Street
Station Area.

Relocate Ramp to International Boulevard

Approximately 75 percent of the 2020 forecast traffic using the SR 518 westbound
off-ramp makes the right turn to S 154" Street to connect with International
Boulevard. A majority of the off-ramp trips that head east on S 154" Street are
forecast to make the east-to-north left turn onto International Boulevard. Relocating



the off-ramp to directly tie into International Boulevard can greatly reduce the traffic
volumes on S 154" Street west of International Boulevard. This would allow traffic to
more directly access northbound International Boulevard.

The remaining 2020 forecast traffic using this SR 518 westbound off-ramp would
turn west onto S 154" Street. Some of this traffic would connect to the land uses
within the station area, while other trips would continue west toward 24™ Avenue S.
With the ramp relocated to International Boulevard, these trips would need to
“weave” across International Boulevard to make a left turn onto S 154™ Street. This
would be a difficult weaving maneuver given the short distance and the high volume
of traffic on International Boulevard. Northbound traffic queues on International
Boulevard would block this weave resulting in added delay and potential safety
problems.

With the off-ramp relocated to northbound International Boulevard, the intersection
of S 154" Street/International Boulevard would operate at LOS D during the 2020
PM peak hour with slightly longer average vehicle delays. Relocation of the ramp also
would result in longer traffic queues for the north-to-west left turns and northbound
through movements on International Boulevard approaching S 154" Street.

The levels of service would not change at the other study intersections in the vicinity
of the station area.



Attachment 1

Level of Service Definitions

Highway Capacity Manual, 2000

Signalized intersection level of service (LOS) is defined in terms of the average total vehicle delay of all
movements through an intersection. Vehicle delay is a method of quantifying several intangible factors, including
driver discomfort, frustration, and lost travel time. Specifically, LOS criteria are stated in terms of average delay
per vehicle during a specified time period (for example, the PM peak hour). Vehicle delay is a complex measure
based on many variables, including signal phasing (i.e., progression of movements through the intersection),
signal cycle length, and traffic volumes with respect to intersection capacity. Table 1 shows LOS criteria for
signalized intersections, as described in the Highway Capacity Manual (Transportation Research Board, Special
Report 209, 2000).

Table 1. Level of Service Criteria for Signalized Intersections
Average Control Delay General Description
Level of Service (sec/veh) (Signalized Intersections)
A <10 Free Flow
B >10 - 20 Stable Flow (slight delays)
C >20 - 35 Stable flow (acceptable delays)
D 535 .55 Approaching uns_table flow (tolerable delay_, occasionally wait through
more than one signal cycle before proceeding)
E >55 - 80 Unstable flow (intolerable delay)
F >80 Forced flow (jammed)

Unsignalized intersection LOS criteria can be further reduced into two intersection types: all-way stop-
controlled and two-way stop-controlled. All-way, stop-controlled intersection LOS is expressed in terms of the
average vehicle delay of all of the movements, much like that of a signalized intersection. Two-way, stop-
controlled intersection LOS is defined in terms of the average vehicle delay of an individual movement(s). This is
because the performance of a two-way, stop-controlled intersection is more closely reflected in terms of its
individual movements, rather than its performance overall. For this reason, LOS for a two-way, stop-controlled
intersection is defined in terms of its individual movements. With this in mind, total average vehicle delay (i.e.,
average delay of all movements) for a two-way, stop-controlled intersection should be viewed with discretion.
Table 2 shows LOS criteria for unsignalized intersections (both all-way and two-way, stop-controlled).

Table 2. Level of Service Criteria for Unsignalized Intersections
Level of Service Average Control Delay (sec/veh)

A 0-10

B >10-15

C >15-25

D >25-35

E >35-50

F >50




Attachment 2
2020 PM Peak Hour Levels of Service with

Station Area Redevelopment



Attachment 2

2020 PM Peak Hour Levels of Service With Station Area Redevelopment

2020 With Planned Improvements 2020 With Additional Improvements
Intersection LOS' Delay>  V/C or WM? LOS Delay V/C or WM
154th Street Station Area
S 152nd St/32nd Ave S C 20.8 SB c® 21.3 SB
S 152nd St/Military Rd S F 55.9 NA c’ 28.2 0.44
S 152nd St/International Blvd E 71.2 0.94 ct 25.7 0.61
S 154th St/32nd Ave S F >180 SB B® 12.1 0.78
S 154th St/International Blvd D’ 44.2 0.82 D® 45.5 0.84
SeaTac/Airport Station Area
S 170th St/International Blvd F 85.1 1.05 g 70.0 1.04
S 173rd St/International Blvd F1o 81.1 1.21 E'? 56.2 1.09
S 176th St/International Blvd D 42.3 1.00 D® 50.2 1.02
S 180th St/International Blvd C 30.8 0.87 ct 30.8 0.87
S 182nd St/International Blvd D 36.3 0.78 D 36.5 0.78
S 170th St/31st Ave S C 17.2 NB ct 17.1 NB
S 170th St/32nd Ave S B 14.6 NB 13 - -
S 176th St/30th Ave S F >180 NB & SB c' 28.8 0.83
S 176th St/32nd Ave S C 30.8 0.63 .13 - -

1. Level of service based on Highway Capacity Manual (2000) methodology.
2. Average control delay per vehicle

3. Volume-to-capacity (v/c) ratio reported for signalized intersections or worst movement (WM) for two-way stop-controlled intersections (NB = northbound, SB
= southbound, etc.).

4. Assumes all-way stop-controlled and closure of Military Road as a through street south of S 152nd Street.
5. With planned widening resulting in eastbound dual left-turn, through, and right-turn lanes, and westbound dual left-turn and shared thru-right turn lane.

6. No additional improvements identified for this intersection. The changes in delay values are due to reoptimizing the signal timing at the intersections
associated with the additional improvements along International Boulevard.

7. With installation of traffic signal and addition of southbound and eastbound left-turn lanes.

8. With addition of left- and right-turn lanes on the eastbound approach, and change in signal phasing to concurrent EB and WB protected left turns and
through phases.

9. With installation of a traffic signal.

10. With traffic signal and separate westbound left and right-turn lanes.

11. With eastbound and westbound channelization changed to exclusive left- and right-turn lanes and a single through lane in each direction.

12. With westbound channelization changed to a single left-turn lane and one shared left- and right-turn lane, and an additional northbound right-turn lane.

13. No additional improvements identified at this intersection. The level of service does not change with reoptimizing signal timing along the International
Boulevard corridor.

14. With installation of a traffic signal.

The Transpo Group Attachment 2



Attachment 3
S 152" Street/International Boulevard
East-to-South Right-Turn Movement Radius
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S 152nd Street/International Blvd East-to-South Right-Turn The
Movement Radius Transpo
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Attachment 4
2020 PM Peak Hour Levels of Service with
Relocation of SR 518 Westbound Off-Ramp
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Level of Service Synchro Worksheets
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SeaTac/Airport Station Area
2020 PM Peak Hour Levels of Service Worksheets

With Planned and Additional Improvements
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Attachment 6

Level of Service Worksheets
With Relocation of SR 518 Westbound Off-Ramp
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