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1. Executive Summary

This Traffic Impact Analysis summarizes the traffic impacts associated with development of a 170,000-square
foot membership wholesale warehouse and fueling station, referred to herein as the “Project”.

Costco Wholesale, the Applicant, is proposing to develop the Project at the northwest corner of SR 9 and South
Lake Stevens Road. Occupancy is anticipated by 2022. This traffic analysis forecasts and evaluated future
conditions through year 2025.

The Project assumes the following transportation facilities will be in place prior to occupancy of the Project: a
section of South Lake Stevens Road will be vacated west of SR 9 and reconnected to 24th Street SE; 24th Street
SE will be completed from SR 9 to the 91st Ave SE; 91st Ave SE will be extended south of 20th Street SE to 24th
Street SE; a multilane roundabout will be in-place at the SR 9 intersection with 24th Street SE and South Lake
Stevens Road; and 91st Ave SE intersection will be modified at 20th Street SE to accommodate the new south
leg. These improvements are consistent with the City of Lake Stevens’ 20th Street SE Corridor Subarea Plan.

91st Ave SE will be a three-lane roadway with a northbound left turn lane and right turn pocket at 20th Street
SE. 24th Street SE will be a three-lane roadway that widens at the west Project access to accommodate future
turn lanes.

An ICE report was prepared and reviewed by the WSDOT to justify access at SR 9 at 24th Street SE and South
Lake Stevens Road.

Four Project accesses are proposed, two off 24th Street SE and two off 91st Ave SE:

e The north access off 91st Ave SE is a primary access and includes two outbound lanes, and 91st Ave SE
is recommended to be striped for a 150-foot left turn lane into the site. The site access is forecast to
operate at LOS B with the Project.

e The south access off 91st Ave SE provides truck access to the back of the warehouse. Site access
impacts are negligible with the Project.

e The west access off 24th Street SE was evaluated with stop-sign and signal control and both
configurations show the access operating at LOS D. A signalized intersection is not required for Project
build-out, though the signal is forecast to better support Project access and access to and from South
Lake Stevens Road of 24th Street SE, with build-out of the 20th Street SE Corridor Subarea Plan which
includes redevelopment and more traffic on 24th Street SE. The signalized access is recommended
with left turn lanes on all approaches of 150 feet, eastbound and westbound, 100 feet northbound,
and with 200 feet of capacity southbound from the site. Vehicle queues on 24th Street SE are not
forecast to impede traffic flow between the signalized intersections at SR 9 and at this access and
South Lake Stevens Road.

e The east access off 24th Street SE is a right-in/right-out access with a direct route to the fueling
station. Site access impacts are negligible with the Project.

With the Project, study intersections are forecast to operate within the City of Lake Stevens, WSDOT and
Snohomish County standards except the intersections of: SR 9 at the US 2 westbound on-ramp and Bunk Foss
Road, and SR 9 at the US 2 eastbound ramps.
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e Without the Project, SR 9 at the US 2 westbound on-ramp and Bunk Foss Road is forecast to operate at
LOS E. With the Project intersection delay is computed to increase by 9.3 seconds and the intersection
is forecast to continue to operate at LOS E. Signal timing and coordination improvements are
recommended at this intersection and at the adjacent and signalized SR 9 intersection with the US 2
eastbound ramps, on the south side of the overpass. With signal timing improvements, the
intersection is forecast to operate at LOS D with the Project and meet the WSDOT LOS requirement.

e With the Project, SR 9 at the US 2 eastbound ramps is forecast to operate at LOS E. With the Project
intersection delay is computed to increase by 12.8 seconds from without-Project conditions. Signal
timing and coordination improvements are recommended at this intersection and at the adjacent and
signalized SR 9 intersection with the US 2 westbound on-ramp and Bunk Foss Road, on the north side
of the overpass. With signal timing improvements, the intersection is forecast to operate at LOS D with
the Project and meet the WSDOT LOS requirement.

Signal timing and coordination improvements at both the US 2 westbound on-ramp and Bunk Foss Road and
US 2 eastbound ramps intersections on SR 9 would be an interim phase, prior to WSDOT completing their
planned improvements on the SR 9 corridor, which are not yet fully funded. The Applicant should negotiate
their fair share cost for optimizing the both signals, the Project’s impact share at these intersections is 5.4%.

e With the Project, the stop controlled northbound approach of the US 2 westbound off-ramp at Bunk
Foss Road is forecast to operate at LOS E. With the Project intersection delay is forecast to increase by
10.7 seconds from without-Project conditions. With the Project and with stop signs added to the Bunk
Foss Road approaches the intersection improves to LOS D. Also, with the Project and with a mini-
roundabout replace the existing traffic control, the intersection is forecast to operate at LOS B.

A mini-roundabout at the off-ramp is estimated to cost $150,000 and the Applicant’s share for Project impacts
(3.2%) is estimated at $4,800.

Onsite parking will be provided to support the site, consistent with City of Lake Stevens code requirements.

The Applicant will be responsible for frontage improvements and payment of their traffic impact fee. Traffic
impact fee credits include the existing single-family home being removed from the site and the option to
recoup a percentage of the traffic impact fee with the Project creating new jobs in the City of Lake Stevens, the
latter per City of Lake Stevens Ordinance 1002.
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2. Introduction

This Traffic Impact Analysis documents the traffic impacts associated with the development of a membership
wholesale warehouse and fueling station in the City of Lake Stevens. The purpose of this report is to identify
potentially significant and adverse traffic impacts resulting from development the Project and, where
appropriate, outline programmatic and/or physical improvements to minimize or eliminate those impacts. The
conclusions and recommendations from this analysis are intended to support the building permit application.

This section provides an outline of the report, introduces the Project, provides contextual characteristics
associated with the Project, reviews the Project’s consistency with the 20th Street SE Corridor Subarea Plan
and identifies the study area.

2.1. Report Organization

This analysis is organized in a sequence that is intended to provide review staff an understanding of the
purpose of each step in the technical analysis process. The following outlines the following major sections of
this report and the purpose of each section:

e Section 3. Standards and Performance Measures. This section specifies the analysis period and
horizon year and reviews the performance standards used to gauge Project-generated traffic impacts.

e Section 4. Existing Traffic Conditions. This section describes the existing transportation system and the
its operational characteristics.

e Section 5. 2025 Future Without-Project Traffic Conditions. This section describes the future traffic
conditions without the Project assuming steady local and regional traffic growth and planned
improvements within the study between now and 2025. Future without-Project conditions serve as
the future baseline conditions used to evaluate Project-specific impacts.

e Section 6. Trip Generation, Trip Distribution and Assignment. This section includes the forecasts for
the Project’s trip generation and peak hour trip distribution and travel assignment.

e Section 7. 2025 Future With-Project Traffic Conditions. This section describes the future traffic
conditions with the Project and include the 2025 without-Project conditions plus Project generated
trips. This section also includes recommendations for Project-related impacts.

2.2. Project Location

The Applicant is proposing to develop the Project at the northwest corner of SR 9 and South Lake Stevens
Road. A vicinity map is included as Figure 1.

The existing site includes one single-family residence, to be removed with the development.

The property is in the 20th Street SE Corridor Subarea and is in a Commercial District zone. A zoning map of the
20th Street SE Corridor Subarea is included as Figure 2.
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2.3. Project Description

The Applicant is proposing a 170,000 square foot membership wholesale warehouse and fueling station. Build-
out is anticipated by 2022. For this analysis, future traffic impacts without and with the Project were
conservatively evaluated for year 2025 traffic conditions.

The fueling station would include up to five fuel islands for 30 vehicle fueling positions. Build-out of the fueling
station will be phased and initially four fuel islands will be completed by 2022 in conjunction with build-out of
the warehouse. In the future the fueling station may expand with one additional fuel island with six fueling
positions. Future expansion may occur after 2022 based on demand.

A site plan is included as Figure 3.
Four Project accesses are proposed, refer to Figure 3: two off 24th Street SE and two off 91st Ave SE.

o North Access on 91st Ave SE serves as a primary access to the parking area north of the warehouse.

e South Access on 91st Ave SE serves as access for truck loading at rear of the warehouse.

e  West Access on 24th Street SE is proposed as a future signalized access serving the parking area east
of the warehouse. The access is about 425 feet west of SR 9. The south leg of this access connects to
the section of South Lake Stevens Road, west of SR 9.

e East Access on 24th Street SE serves as a direct access to the fueling station. The access is restricted to
right-in/right-out movements only and is located about 260 feet west of SR 9.

Development of the site requires vacating a section of South Lake Stevens Road west of SR 9 and reconnecting
the roadway to 24th Street SE; constructing 24th Street SE from SR 9 to 91st Ave SE; extending 91st Ave SE
south of 20th Street SE to 24th Street SE; completing a multilane roundabout at the SR 9 intersection with 24th
Street SE and South Lake Stevens Road; and modifying the 91st Ave SE intersection with 20th Street SE to
accommodate the new south leg.

These improvements are consistent with the City of Lake Stevens’ 20th Street SE Corridor Subarea Plan and are
required for Project access and circulation.

Figure 4 illustrates these roadway improvements.

A scoping memorandum was prepared to the City of Lake Stevens on February 20, 2018. Feedback from the
City of Lake Stevens and WSDOT is incorporated into the study. Additional feedback from the City of Lake
Stevens was received on September 13 and 27, 2018. The only major modification from previous
correspondence with the City of Lake Stevens is the inclusion of a multilane roundabout as the preferred
options for connecting 24th Street SE to SR 9 in lieu of a traffic control signal.

An ICE report was also prepared in response to WSDOT comments about future travel-demand forecasting and
traffic modelling.

The ICE report justifies full access on a section of SR 9 designated with limited access. The report compares the
long-range AM and PM peak hour no-build, signal and roundabout traffic conditions at SR 9 and 24th Street SE.
The ICE report concluded that a signal is the preferred intersection control to support the goals of the 20th

Street SE Corridor Subarea Plan and future WSDOT plan for SR 9. A copy of the ICE will be provided separately.
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‘Lane Channelization _
<= Existing <=+ Future

Figure 4: 2025 New Road Connections and Intersections

2.4. Consistency with 20th Street SE Corridor Subarea Plan

The 20th Street SE Corridor Subarea Plan identifies a new regional retail center-commercial district to the west
of SR 9, south of 20th Street SE, east of 91st Ave SE and north of the city limits. The Project’s location is
consistent with the subarea goals and the local area is being rezoned for commercial uses.

The subarea plan envisions 20th Street SE as a “boulevard street” with a 5-lane cross-section, 24th Street SE as
3-lane wide “trail road” from SR 9 to the west of Cavelero Mid High School, and 91st Ave SE extended from
20th Street SE to 24th Street SE. 91st Ave SE south of 20th Street SE will be a 3-lane roadway.

October 2018 7
Tm.mmmm



Traffic Impact Analysis — Lake Stevens, WA Costco Lake Stevens

2.5. Study Area

The following study area intersections are included for traffic analysis:

79th Ave SE (Fairview Dr) at 20th St SE
83rd Ave SE at 20th St SE
91st Ave SE at 20th StSE
SR 9 at 20th St SE
99th Ave SE at 20th St SE
S Lk Stevens Rd at 20th St SE
SR 9 at 4th St SE
SR 9 at 24th St SE/S Lk Stevens Rd
SR 9 at 32nd St SE
. SR9 at US 2 WB On-Ramp/Bunk Foss Rd
. US 2 WB Off-Ramp at Bunk Foss Rd
. SR9 at US 2 EB Ramps
. 99th Ave NE at S Lk Stevens Rd
. 103rd Ave NE at S Lk Stevens Rd
. S Lk Stevens Rd at S Lk Stevens Rd (future)
. 91st Ave SE at North Access (future)
. 91st Ave SE at South Access (future)
. West Access at 24th St SE (future)
. East Access at 24th St SE (future)

LN R WNE

PR R R R R R R R R
O 00 NO UL WNRFE O

Figure 5 shows the study area and existing study intersection channelization and controls.
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3. Standards and Performance Measures

This section specifies the analysis period and horizon year and reviews the performance standards used to
gauge Project-generated traffic impacts.

For this traffic study the weekday PM peak hour traffic impacts without and with the Project were evaluated.
The PM peak hour is defined as the highest four consecutive 15-minute traffic volume intervals between 4 and
6 PM. This period represents the time interval when the combination of Project generated traffic volumes and
volumes on the local roadways adjacent to the site are highest.

Traffic impacts were evaluated using LOS and delay methodology from the 2010 Highway Capacity Manual.
LOS is defined from LOS A through LOS F by average (signal and all-way stop controlled intersections) or by
worst controlled movement (minor approach stop-sign controlled intersections) delay. The intersection delay
categories are defined in Table 1.

Table 1: Intersection LOS and Delay Categories

LOS Signalized Intersections Unsignalized Intersections
A <10 seconds <10 seconds
B 10-20 seconds 10-15 seconds
C 20-35 seconds 15-25 seconds
D 35-55 seconds 25-35 seconds
E 55-80 seconds 35-50 seconds
F > 80 seconds > 50 seconds

The Synchro computer program was used as the primary analysis tools to evaluate intersection operations.

The SIDRA computer program was used to evaluate roundabout traffic operations, using the April 2018
WSDOT SIDRA policy guidelines. The roundabout performance measures are based on the signalized
intersection LOS and delay categories, see Table 1.

The City of Lake Stevens Comprehensive Plan states that the City of Lake Stevens has a citywide LOS standard
of LOS E for major and minor arterials and collector roadways. On the 20th Street SE corridor, LOS is
determined as an average of all signalized intersections from South Lake Stevens Roadway to 79th Ave SE
(Fariview Dr). And on local access roadways the standard is LOS C.

The WSDOT LOS threshold for SR 9, an Urban Highway of Statewide Significance, is LOS D.

Snohomish County’s utilizes an arterial LOS standard for county roadways. Bunk Foss Road between SR 9 and S
Machias Road is classified as a collector arterial, is not identifies as operating near to or in arrears and is noted
as a rural arterial with urban traffic volumes. The arterial LOS threshold for Bunk Foss Road is LOS E which
represents 1,850 vehicles per hour west of the US 2 westbound off-ramp (3-lane road).
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4. Existing Conditions

This section describes the existing transportation system and the its operational characteristics.

4.1. Primary Study Area Roadways

Descriptions of major roadways in the study area are outlined below.

e SR 9is classified as a Freeway/Expressway in the City of Lake Stevens. SR 9 connects the City of Lake
Stevens to the Cities of Snohomish to the south and the Cities of Marysville and Granit Falls to the
north. In the study area SR 9 is two to six lanes wide and has a posted speed of 55 mph. Existing
signalized intersections include 20th Street SE, 32nd Street SE and the US 2 ramp terminals. SR 9
includes paved shoulders between US 2 and 4th Street SE, except at 20th Street SE where the SR 9
intersection sidewalks.

e 20th Street SE is classified as a major arterial in the City of Lake Stevens. 20th Street SE intersects with
the US 2/Hewitt Ave Trestle at the west city limits and extends to the east city limits. In the study area
20th Street SE is two to five lanes wide and has a posted speed of 35 mph. Existing signalized
intersections include 79th Ave SE (Fairview Drive), 83rd Ave SE, 91st Ave SE, SR 9, 99th Ave SE, and
South Lake Stevens Road. The roadway includes sidewalk and bicycle lanes west of 88th Ave NE. There
are sections of sidewalk at major intersections east of 88th Ave NE, but the sections are non-
continuous

e South Lake Stevens Road is classified as a collector arterial in the City of Lake Stevens. The arterial
extends from the south city limits to the south side of Lake Stevens. The section south of the proposed
Project site is in the Snohomish County. South Lake Stevens Road is a two-lane road that widens to
accommodate turn lanes at 20th Street SE. The posted speed is 35 mph. The roadway includes a
section of sidewalk fronting Dayslala and east of 99th Ave SE.

4.2. Traffic Volumes
For this analysis, the weekday PM peak hour was used for this analysis since it represents the period when

traffic volumes on local roadways are at their highest. The PM peak hour is defined as the higher one-hour
volume interval between 4 and 6 PM.

Existing PM peak hour traffic volumes were collected at the study intersections on March 6, 2018, May 10,
2018 and August 21, 2018 at the study intersections. Year 2016 volumes were provided by the WSDOT at the
US intersections with SR 9, and these were adjusted based on the August 21, 2018 turning movement volumes.
Copies of the traffic volumes are included in the Appendix.

Figure 6 illustrates the existing PM peak hour traffic volumes. The volumes are rounded to the nearest multiple
of 5 to account for normal fluctuations in the day-to-day traffic volumes.

4.3. Traffic Operations Analysis

Table 2 summarizes the existing intersection operations: LOS, delay and V/C ratio. Intersection capacity reports
are included in the Appendix. Signal timing information was supplied by the City of Lake Stevens for
intersections on 20th Street and by the WSDOT for the intersections on SR 9.

The study intersections meet their respective LOS thresholds.

'I'SI October 2018 11

Transportation Solutions, Inc.



| 5 4 5 z| o 2 0 <
;3 = ol Jfaznd 5t ME) T 22
2 5 & A=»—n=.—:,—‘ 5 © 5
LAKE = 2\ Zg¢8
STEVENS P e— -~ U = >
b | A < 0 g
0 fm— o LU 8 n
i ‘k_zsh S4NEL-— T o €U
= o 4 S =4
{ - i g ?E —
2 O
Al =
P ‘-'1'“":“2‘
~ i
Swi=n
. ( ;=~°;fe' !J 1. 79th Ave SE (Fairview Dr) 2. 83rd Ave SE at 3. 91st Ave SE at 4.SR9 at
A\ L] . B
_\\H " @"_‘{‘;’ e = at 20th St SE 20th St SE 20th St SE 20th St SE
~ N DL -
\ W Y ;
\ ( OO 7
i& 3 e r-."’(
\ 3 5
N 7 =
A £ %}
N v el R Lake o
W \\ l,/ 1 i Stevens "\".“ )
Lak 5 \ H’\Q" D *
o / 52 N, o .
o ‘Qﬁ' i & \\ :
1]
: wL g :: ‘u 4th St NE \‘ ‘i -,é{/ 41,&%
5 2 \\_ : \ Y /
| - ~— L4 \i A
I 'ng '\!-rfi | \a :. w
| ;f =27 | ghapel HILI R\ { 5. 99th Ave SE at 6. S Lk Stevens Rd at 7.SR9 at 8.SR 9 at 24th St SE/ €
. [}
/ 4 | E \ " 20th St SE 20th St SE 4th St SE S Lk Stevens Rd 2
£ il . & N 2nd ¢ S
/ A | | 3 ai Q
o/ <4 T N ® h St SE ] &\ 7 w £
b 04, Z Joei =i «
V4 S o/ | ©
5 / s e/ : =
| - (W, f < 5
":—i':ith stse 7 ¢ !3 :; = b g
10th St SE o 4 g b T
20 51 9 i A e : =
i _t‘#'-. ©
E ] - Siacal S | ! ]
Y g = Eﬁi‘ - . o
(il i .2‘__‘1
u.r? =y 4 "V‘?hmlf E
i = ‘ oo
o < | = { c
2l % L9 | o B
il é 9.SR9 at 10. SR 9 at US 2 WB On-Ramp/ 11. US 2 WB Off-Ramp at 12.SR9 at l.I><_I
@ 32nd St SE Bunk Foss Rd Bunk Foss Rd US 2 EB Ramps &
()
S
>
20
(e

— Cavalero Rd_

|
\\‘ s Lake Stevens Rd / \ignd s ——
e "

e

13. 99th Ave NE at 14. 103rd Ave NE at
S Lk Stevens Rd S Lk Stevens Rd

103rd Ave SE

INTERSECTION CONTROL

STOP SIGN
g sonn
@1 ROUNDABOUT

§7th Ave SE

&
e
J

Fi

s

Tramspertation Solytioas, Inc

TSl




Traffic Impact Analysis — Lake Stevens, WA Costco Lake Stevens

Table 2: Existing Intersection Operations

Intersection Control LOS Delay!
79th Ave/20th St Signal B 13.7
83rd Ave/20th St Signal A 8.6
91st Ave/20th St Signal A 8.5
SR 9/20th St Signal C 314
99th Ave/20th St Signal A 6.4
S Lk Stevens Rd/20th St Signal B 14.4
SR 9/ 4th St EB/WB Stop C 18.4
SR 9/S Lk Stevens Rd EB/WB Stop E 45.4
SR 9/32nd Street Signal C 22.3
SR 9/US 2 WB Ramp/Bunk Foss Rd | Signal D 42.5
US 2 WB Ramp/Bunk Foss Rd NB Stop B 13.2
SR 9/US 2 EB Ramps Signal C 30.7
99th Ave/S Lk Stevens Rd SB Stop A 9.5
103rd Ave/S Lk Stevens Rd NB Stop B 10.6

1Seconds of control delay

South Lake Stevens Road is stop-sign controlled at SR 9. The eastbound stop sign controlled approach operates
at LOS E and westbound yield control right turn movement operates at LOS C. SR 9, the major movement is
uncontrolled and the delay impacts on the SR 9 are negligible. The WSDOT facility (SR 9) meets the WSDOT’s
requirements.

Table 3 summarizes the average intersection delay on the 20th Street SE corridor.

Table 3: Existing 20th Street SE Corridor LOS

Intersection Control LOS Delay! PM Vol?
79th Ave/20th St Signal B 13.7 1,705
83rd Ave/20th St Signal A 8.6 1,600
91st Ave/20th St Signal A 8.5 1,645
SR 9/20th St Signal C 314 3,110
99th Ave/20th St Signal A 6.4 1,520
S Lk Stevens Rd/20th St | Signal B 14.4 1,660
Corridor LOS? B 16.2

1Seconds of control delay (see Table 2)
2 Intersection volume (see Figure 6)
3 Corridor Level of Service: Signal LOS based on the weighted average delay

The weighted average delay of the study intersections on the 20th Street SE corridor is calculated to operate at
LOS B and meets the City of Lake Stevens corridor threshold.

4.4. Transit

Community Transit routes 280 and 425 provide service in the study area. Both routes include stops on 20th
Street SE and 91st Ave SE. Route 280 runs between the Cities of Everett and Granit Falls seven days a week.
Route 425 is a weekday commuter route between the Cities of Lake Stevens and Seattle, with four buses in the
morning and five in the afternoon.
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4.5. Safety

A 5-year crash history, from January 1, 2013 through December 31, 2017, was obtained from WSDOT at the
following study intersections: 91st Ave SE at SE 20th Street, SR 9 at SE 20th Street, 99th Ave SE at SE 20th
Street, South Lake Stevens Road at SE 20th Street, and SR 9 at South Lake Stevens Road.

Table 4 summarizes the crash history.

Table 4: Crash History

Intersection Number of Crashes ADT Rate
2013 2014 2015 2016 2017 Total Avg. Vol.! MEV?
91st Ave / 20th St 3 2 4 1 3 13 2.6 19,050 | 0.43
SR 9/ 20th St 9 11 11 14 9 54 10.8 | 31,100 | 0.95
99th Ave / 20th St 1 1 1 0 2 5 1.0 16,450 | 0.18
S Lk Stevens Rd / 20th St 5 5 3 7 4 24 4.8 15,200 | 0.79
SR 9 /S Lk Stevens Rd 1 4 6 2 1 14 2.8 16,600 | 0.40
Intersection Crashes by Type (5-year Total) Report | Report
Fixed Rear Side- Opp. At Over- | Other | Injury* | Fatal
Object End Swipe Dir.3 Angle | Turned
91st Ave / 20th St 0 4 2 3 0 1 3 3 1
SR 9/ 20th St 3 35 6 2 7 0 1 16 1
99th Ave / 20th St 1 1 0 1 0 0 2 0 0
S Lk Stevens Rd / 20th St 1 7 2 6 6 0 2 9 0
SR 9 /S Lk Stevens Rd 0 3 4 1 0 4 2 9 0

L ADT estimated from the PM peak hour intersection volumes (PM volume X 10)
2Crash Rate, crashes per million entering vehicles

3 Opposite Direction

4“Number of crashes resulting in a reported injury (possible, evident or severe)
>Number of crashes resulting in a reported fatality

There were 110 total crashes reported at these 5 intersections between 2013 and 2017. Of the total number of
reported incidents, 37 resulted in a person sustaining at least a possible injury and 2 resulted in fatalities.

The crash rate compares the number of crashes to the volume of vehicles passing through the intersection.
Typically, crash rates exceeding 1.0 identify a high crash location. The intersection crash rates were all
computed to be less than 1.0.

At 91st Ave SE and 20th Street SE a fatality was reported in 2017 and drugs were indicated as a contributing
factor. Between 2013 and 2017 there were 2.6 crashes per year, and the crash numbers varied between 1 and
4. Rear end collisions were the most common crash type and made up 31% of the reported crashes. Rear ends
collisions are most typical at signalized intersections. Opposite direction crashes were the second for frequent
crash occurrence (23%) and these included left turn related crashes. The intersection includes permissive left
turns and opposite direction incidents can occur with this type of turn phasing.

At SR 9 and 20th Street SE a fatality was reported in 2016 and alcohol was indicated as a contributing factor.
Between 2013 and 2017 there were 10.8 crashes per year. Between 2014 and 2017 the number of crashes
decreased. Rear end collisions made up 65% of the of the reported crashes, followed by at-angle collisions
(13%) and sideswipe collisions (11%). The at-angle collisions were likely a result of the permissive left turn
phasing on 20th Street SE. The sideswipes were likely a result of the multiple lanes on both SR 9 and NE 85th
Street at this intersection. One pedestrian incident was reported at this intersection, related to a right turning
vehicle striking a pedestrian and which resulted in a possible injury.
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5. 2025 Future Without-Project Traffic Conditions

This section describes the future traffic conditions without the Project assuming steady local and regional
traffic growth and planned improvements within the study between now and 2025. Future without-Project
conditions serve as the future baseline conditions used to evaluate Project-specific impacts.

The Project is anticipated to be built-out by 2022. Year 2025 was selected as the analysis year to allow future
volumes to mature and for the Applicant to have confidence that the new roadways (24th Street SE and 91st
Ave NE) necessary to support the development are adequate.

5.1. Transportation Facility Improvements
5.1.1. Near Term Improvements

2018-2023 Transportation Improvement Plans for the Cities of Lake Stevens and Snohomish, Snohomish
County and WSDOT were reviewed to identify improvement projects planned in the vicinity of the study area.
There were no nearby improvements listed in the City of Snohomish’s Transportation Improvement Plan.

City of Lake Stevens Improvements:

e 91st Ave NE and Market Place. Remove signal and install an urban compact roundabout. Construction
2018. Funded at $941,000.

e 20th Street SE Segment 1. Widen roadway to 5 lanes with sidewalk, drainage and lighting upgrades
from 83rd Ave SE to 91st Ave SE. Construction start 2022. Funded at $6,000,000.

e 20th Street SE Segment 2. Widen roadway to 5 lanes with sidewalk, drainage and lighting upgrades
from 79th Ave SE to 83rd Ave SE. Construction start 2023. Not fully funded ($3,948,445).

e 20th Street SE Segment 3. Widen roadway to 5 lanes with sidewalk, drainage and lighting upgrades
from west of 75th Ave SE to 79th Ave SE. Construction start 2023. Not fully funded ($2,770,169).

e 20th Street SE Segment 4. Widen roadway to 5 lanes with sidewalk, drainage and lighting upgrades
west city limits to west of 75th Ave SE. Construction start 2023. Not fully funded ($2,599,205).

e 24th Street SE and 91st Ave SE Extensions. Extend 91st Ave SE to 20th Street SE and construct 24th
Street SE west of SR 9. Construction start 2019. Not fully funded ($7,740,000).

e 79th Ave SE and 24th Street SE intersection. Construction start 2022. Not fully funded ($8,000,000).

The 20th Street SE Corridor Subarea Plan EIS recommended a traffic signal at 75th Ave SE and 20th Street SE to
improve side street access to and from 75th Ave SE. The improvement is not currently funded, and this
intersection is not included in the study area for this analysis.

Snohomish County Improvements:
e Machias Cutoff and Williams Road Intersection Improvements. Install left-turn lane on Machias Cutoff
to Williams Rd. Construction completed 2018.
e S Machias Road and Machias Cutoff Intersection Improvements. New signal. Planning and engineering
start 2021. Not yet funded for construction.

WSDOT Improvements:
e SR 9at SR 204 Intersection Improvements. Construction start 2019. Funded at $62,500,000.
e SR 9 Corridor. A corridor planning study, published in January 2011, identified capacity improvements
from the Cities of Bothell to Arlington. Refer to Section 5.2 for more information.

Figure 7 highlights the transportation facility improvements in the vicinity of the study area.
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For this study, the 91st Ave NE and Market Place intersection improvement, 20th Street SE Segment 1
widening from 83rd Ave SE to 91st Ave SE, and SR 9 and SR 204 intersection improvement are fully funded and
are assumed to be complete prior to Project opening.

In addition to the funded improvements above, 24th Street SE from SR 9 to 91st Ave SE and 91st Ave SE from
20th Street SE to 24th Street SE are required for development of the site and are assumed to be complete.

The Applicant prefers the new SR 9 and 24th Street SE intersection be full access. A multilane roundabout at
this intersection would facilitate full access and was identified as the preferred option from the ICE report. The
roundabout design assumes realignment of the SR 9, South Lake Stevens Road and 24th Street SE roadway
approaches to facilitate entries and exits to the roundabout. The design incorporates two-lane approaches and
departures on SR 9 and one-lane approaches and departures on 24th Street SE and South Lake Stevens Road. A
preliminary layout of the proposed roundabout is shown as Figure 8.
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Figure 8: SR 9 at 24th Street SE and South Lake Stevens Road Roundabout Concept Design

The roundabout will be created with the construction of 24th Street SE and vacation of a section of South Lake
Stevens Road west of SR 9. The roundabout intersection connects South Lake Stevens Road to 24th Street SE
which cross-access between 24th Street SE and South Lake Stevens Road and allowing left turn access to and
from SR 9.

24th Street SE will also include a new intersection with a leg to reconnect the western section of South Lake
Stevens Road with SR 9. The new intersection is proposed to include access to the Project and to eventually
become a new signalized intersection. Analysis of a signal at this intersection is included in the with-Project
analysis (Section 6). 24th Street SE will allow South Lake Stevens Road users access to 91st Ave SE and SR 9.

No widening on SR 9 is assumed at the 4th Street SE, 32nd Street SE and US 2 ramp terminals.
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5.1.2. Long-Term SR 9 Corridor Improvements

WSDOT’s SR 9 Corridor Planning Study, dated January 2011, included short-term and long-term capacity
improvements on SR 9. Improvements include widening on SR 9 and intersection improvements. In the vicinity
study area, intersection improvements include:

e SR 9and SR 204. Add departure lane west of intersection and 1 lane northbound and southbound.

e SR 9 and Market Street. Add eastbound right turn lane and 2 lanes northbound and southbound.

e SR 9 and 20th Street SE. Add eastbound right turn lane, 2nd westbound left lane, and 1 lane
northbound and southbound.

e SR 9and US 2 interchange. On June 8, 2018 WSDOT staff identified 2-lane roundabouts at the both
interchange ramp terminals as the preferred improvements for this location.

The ICE report includes a 2040 traffic analyses with the full widening on 20th Street SE and on SR 9 and all
intersection improvements and the Project.

Section 5.6 includes analyses of analysis of near-term improvements at the SR 9 and US 2 ramp intersections.

5.2. Non-Project Growth Forecast

Non-Project traffic growth between now and 2025 includes both regional and local increases in traffic volumes
through the study area. For this analysis a 2.5% annual growth rate was applied to the existing traffic volume
to forecast future volumes without the Project. The growth rate assumes regional and local traffic growth in
and through the City of Lake Stevens.

In addition to the annual growth rate, PM peak hour trips generated by the Daysala single-family development
southeast of 99th Ave SE and 20th Street SE were added to the future traffic volumes without the Project.
Daysala was forecast to generate up 60 peak hour trips and these trips were distributed to the study area
based on the existing traffic volumes. This development was under construction when the March 2018 turning
movement volumes were collected.

5.3. Traffic Redistribution with 24th Street SE and 91st Ave SE

The new 24th Street SE roadway from SR 9 to 91st Ave SE and the 91st Ave SE extension to 24th Street SE will
redistribute traffic near the Project site.

With 24th Street SE, South Lake Stevens Road west of SR 9 will be vacated, and a new intersection will be
constructed about 425 feet west of SR 9 and off 24th Street SE to reconnect South Lake Stevens Road. The new
intersection will initially be stop-sign controlled, until the Project is built out and the intersection is signalized.
A separate stop-sign controlled intersection will connect the existing remaining section of South Lake Stevens
Road to the north-south connection from 24th Street SE.

Additionally, 24th Street SE will intersect SR 9 at a new roundabout intersection. The west-leg of the
intersection will be 24th Street SE and the east-leg will be South Lake Stevens Road. The intersection will allow
full access to and from the east and west sides of SR 9 at this location.

Traffic was redistributed to the new roadways and intersection from existing roadways and intersections in the
study area, based on WSDOT’s DYNAMEQ model used for the ICE report.
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Figure 9 illustrates the traffic redistribution forecast. The redistributed volumes are superimposed onto the
future traffic volumes forecasted in year 2025 without the Project and without the 24th Street SE and 91st Ave
SE improvements, discussed above.

5.4. 2025 Future Without-Project Volumes

Figure 10 illustrates the year 2025 PM peak hour without-Project traffic volumes. The forecast includes:

e Regional and local traffic growth between now and 2025;
e local improvements funded and assumed to be complete between now and 2025; and
e 24th Street SE and 91st Ave SE improvements, including traffic redistribution forecasts.

5.5. Traffic Operations Analysis

Table 5 summarizes the 2025 without-Project intersection operations and compares future operations without
the Project to existing operations. Intersection capacity reports are included in the Appendix.

Table 5: Without-Project Intersection Operations

Intersection 2018 Existing 2025 Without-Project
Control LOS Delay! | Control LOS Delay?

79th Ave/20th St Signal B 13.7 Signal B 18.0
83rd Ave/20th St Signal A 8.6 Signal A 7.2
91st Ave/20th St Signal A 8.5 Signal A 8.2
SR 9/20th St Signal C 31.4 Signal D 38.6
99th Ave/20th St Signal A 6.4 Signal A 6.9
S Lk Stevens Rd/20th St Signal B 14.4 Signal B 16.7
SR 9/4th St E/W Stop C 18.4 E/W Stop C 23.0
SR 9/S Lk Stevens Rd E/W Stop E 45.4 RAB B 12.0
SR 9/32nd Street Signal C 22.3 Signal D 42.5
SR 9/US 2 WB Ramp/Bunk Foss Rd Signal D 42.2 Signal E 56.5
US 2 WB Ramp/Bunk Foss Rd NB Stop B 20.2 NB Stop D 34.8
SR 9/US 2 EB Ramps Signal C 24.6 Signal D 45.8
99th Ave/S Lk Stevens Rd SB Stop A 9.5 SB Stop B 11.0
103rd Ave/S Lk Stevens Rd NB Stop B 10.6 NB Stop B 11.9
S Lk Stevens Rd/S Lk Stevens Rd SB Stop - - SB Stop A 8.6
S Lk Stevens Rd/24th St NB Stop - - NB Stop A 9.6

1Seconds of control delay

The study intersections meet their respective LOS thresholds, except SR 9 at the US 2 westbound on-ramp and
Bunk Foss Road (LOS E).

SR 9 is signalized at the US 2 westbound on-ramp and Bunk Foss Road. The intersection is calculated to operate
at LOS E without the Project. An improvement is evaluated in Section 5.6.

The proposed roundabout on SR 9 at 24th Street SE and S Lake Stevens Road is forecast to operate at LOS B
with a maximum V/C ratio of 0.44. The new intersection meets the WSDOT LOS thresholds and is consistent
with the conclusions from the ICE report.

The new unsignalized intersections on S Lake Stevens Road at 24th Street SE and at S Lake Stevens Road are
forecast to operate at LOS A and meet the City of Lake Stevens LOS thresholds.
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At the US 2 westbound off-ramp and Bunk Foss Road, the off-ramp is stop controlled and Bunk Foss Road is
uncontrolled. At this intersection, the arterial LOS on Bunk Foss Road is forecast to meet Snohomish County’s
threshold. The off-ramp approach (northbound) is forecast to operate at LOS D in the future without the
Project compared to LOS B in 2018. The northbound left turn movement is calculated to operate at LOS E and
the left turn delay increases by 18 seconds from existing to the future without the Project conditions. WSDOT
does not have a LOS requirement for the off-ramp; however, future mitigation is recommended to minimize
traffic impacts on US 2.

Table 6 summarizes the average intersection delay on the 20th Street SE corridor based on 2025 without-
Project traffic conditions.

Table 6: Without-Project 20th Street SE Corridor LOS

Intersection Control LOS Delay! PM Vol?
79th Ave/20th St Signal B 18.0 2,030
83rd Ave/20th St Signal A 7.2 1,905
91st Ave/20th St Signal A 8.2 1,970
SR 9/20th St Signal D 38.6 3,530
99th Ave/20th St Signal A 6.9 1,740
S Lk Stevens Rd/20th St | Signal B 16.7 1,955
Corridor LOS? B 18.8

1Seconds of control delay (see Table 5)
2 Intersection volume (see Figure 9)
3 Corridor Level of Service: Signal LOS based on the weighted average delay

The weighted average delay of the study intersections on the 20th Street SE corridor is calculated to operate at
LOS B and meets the City of Lake Stevens corridor threshold.

5.6. Mitigation Analysis

Without-Project intersection mitigation, in addition to the programmed and funded transportation facility
improvements, is evaluated at the US 2 westbound on-ramp and Bunk Foss Road intersection.

SR 9 at the US 2 westbound on-ramp and Bunk Foss Road operates at LOS E. The delay calculations show the
intersection operating with 14.3 seconds more delay compared to existing conditions. The future without-
Project delay calculations are just beyond the LOS D/E threshold.

For this study WSDOT PM peak hour signal timing information was used.

An option to improve intersection operations includes updating the signal timing to better serve the
forecasted peak hour traffic volumes. Signal timing optimization is not unreasonable and signal timing plans
are generally updated periodically. The intersection is coordinated with the signal at the eastbound ramps, on
the south side of the overpass. Timings (“cycle length and splits”) at both signalized intersections were
“optimized” using Synchro goal of having both signalized intersections operate at LOS D or better.

Table 7 compares intersection operation without and with signal optimization.
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Table 7: SR 9 at US 2 Ramp Terminals Without-Project Improvement

Intersection Without Optimization With Optimization

Cycle Length LOS Delay! | Cycle Length LOS Delay!
SR 9/US 2 WB Ramp/ | 160 seconds E 56.5 110 seconds C 34.3
Bunk Foss Rd WB Th/R? F 213.1 WB Th/R? F 92.0
SR 9/US 2 EB Ramps 160 seconds D 45.8 110 seconds D 49.7

1Seconds of control delay
2Westbound Through-Right Lane LOS and delay

With the optimized signal timing, the SR 9 intersection with the US 2 westbound on-ramp and Bunk Foss Road
operates at LOS C and the SR 9 intersection with the US 2 eastbound ramps operates at LOS D.

The signal timing optimization also shows improvements for the westbound right turn delay at Bunk Foss
Road. Optimization reduces the turn delay by 2 minutes.

The overall delay at the SR 9 intersection with the US 2 eastbound ramps is shown to be reduced by 3.9
seconds. This is reasonable considering the intersection continues to operate at LOS D, with the WSDOT
threshold.

In 2012, Bunk Foss Road was realigned to its current configuration with the westbound lane alighnment (no
right turn lane) at SR 9 and with the adjacent US 2 westbound off-ramp intersection. Signal optimization allows
the intersection to continue to meet WSDOT standards until funding can be secured by the State for a more
comprehensive improvement.

WSDOT’s long-term SR 9 corridor improvements include improving the interchange, and two multi-lane
roundabouts are part of the preferred intersection options with widening on SR 9 per WSDOT staff.

The long-term corridor improvement is also anticipated to mitigate non-Project delays at the westbound off-
ramp intersection with Bunk Foss Road adjacent to and east of the overpass.

Additional analysis with the Project of the two signalized US 2 ramp terminals at SR 9 and the US 2 westbound
off-ramp intersection with Bunk Foss Road is included in Section 7.5.

The signal optimization improvement is not included in the unimproved with-Project analysis in Section 7.2,
but optimization is considered as mitigation with the Project.
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6. Trip Generation, Distribution and Assignment

This section includes the forecasts for the Project’s trip generation and peak hour trip distribution and travel
assighment.

6.1. Trip Generation
Kittelson and Associates, Inc. (KAl) maintains a database of traffic data and travel characteristics for Costco.
The databased includes trip rates and trip type percentages for Costco locations throughout the United States
and Canada and is updated and refined each time new Costco traffic counts or information become available.
KAl provided a trip generation forecast for a 160,000 square foot Costco with 30 vehicle fueling positions on
March 28, 2018 and a copy of the memorandum is included in the Appendix.

The KAl data was scaled up proportionately to represent the current 170,000 square foot warehouse proposal.
According to KAl their trip generation difference for a 160,000 and 170,000 square foot warehouse is negligible
and upscaling is not needed. This analysis, which is consistent with scoping document, is conservative since the
KAI data was scaled up.

Table 8 summarizes the PM peak hour trip generation forecast for a 170,000 square foot warehouse with 30
vehicle fueling positions.

Table 8: Trip Generation

Warehouse Trip Measure Rate’ %-In %-Out In Out Total
Pacific NW Costco Data (OR & WA)! 7.2375 48% 52% 590 640 1230
Pass-By Trips? 35% 50% 50% 216 215 431
Net New Trips 4.7044 374 425 799

1 based on 6 sites in Portland, Albany, Medford, and Eugene, OR and Spokane, WA
2 Expressed as trips per 1,000 square feet
3 Pass-by Rate based on 16 sites throughout the US

6.2. Trip Distribution and Peak Hour Travel Assignment

The trip distribution was based on the DYNAMEQ travel demand model from the ICE report. Non-pass-by PM
peak hour trips were assigned to the local network by multiplying the trip distribution percentage by the non-
pass-by PM peak hour trips forecast (Table 8). Pass-by trips were assigned to the 91st Ave SE and 20th Street
and SR 9 and 24th Street SE intersections.

Figure 11 illustrates the PM peak hour trip distribution and assignment.
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7. 2025 Future With-Project Traffic Conditions

This section describes the future traffic conditions with the Project and include the 2025without-Project
conditions plus Project generated trips. This section also includes recommendations for Project-related
impacts.

7.1. 2025 Future With-Project Volumes

Figure 12 illustrates the year 2025 PM peak hour with-Project traffic volumes. The forecast includes:

e 2025 without-Project traffic volumes (Figure 9) and
e PM Peak hour Project generated trips (Figure 10)

7.2. Traffic Operations Analysis

Table 9 summarizes the 2025 with-Project intersection operations and compares future operations with the
Project to conditions without the Project. Intersection capacity reports are included in the Appendix.

For the with-Project analysis a signal is assumed at 79th Ave SE and 20th Street SE.

Also, the 24th Street SE intersection with South Lake Stevens Road and the west Project access is signalized.
The new signal is in coordination with the signal at SR 9 and 24th Street and S Lake Stevens Road.

Table 9: With-Project Intersection Operations

Intersection 2025 Without-Project 2025 With-Project
Control LOS Delay! | Control LOS Delay!

79th Ave/20th St Signal B 18.0 Signal C 25.4
83rd Ave/20th St Signal A 7.2 Signal A 7.3
91st Ave/20th St Signal A 8.2 Signal B 16.7
SR 9/20th St Signal D 38.6 Signal D 40.9
99th Ave/20th St Signal A 6.9 Signal A 9.2
S Lk Stevens Rd/20th St Signal B 16.7 Signal B 16.9
SR 9/4th St E/W Stop C 23.0 |E/W Stop D 30.2
SR 9/S Lk Stevens Rd RAB B 12.0 RAB B 13.2
SR 9/32nd Street Signal D 42.5 Signal D 53.4
SR 9/US 2 WB Ramp/Bunk Foss Rd Signal E 56.5 Signal E 65.8
US 2 WB Ramp/Bunk Foss Rd NB Stop D 34.8 NB Stop E 45.5
SR 9/US 2 EB Ramps Signal D 45.8 Signal E 58.6
99th Ave/S Lk Stevens Rd SB Stop B 11.0 SB Stop B 11.1
103rd Ave/S Lk Stevens Rd NB Stop B 11.9 NB Stop B 12.0
S Lk Stevens Rd/S Lk Stevens Rd SB Stop A 8.6 SB Stop A 8.9
91st St/North Access - - - WB Stop B 11.2
West Access/S Lk Stevens Rd/24th St [ NB Stop A 9.6 Signal B 15.2
East Access/24th St - - - SB Stop B 10.0

1Seconds of control delay

The study intersections meet their respective LOS thresholds, except SR 9 at the US 2 westbound on-ramp and
Bunk Foss Road (LOS E) and SR 9 at the US 2 eastbound ramps (LOS E).
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The SR 9 intersection with the US 2 westbound on-ramp and Bunk Foss Road is forecast to operate at LOS E
without and with the Project. Project generated trips are calculated to add 9.3 seconds of delay to the
intersection compared to conditions without the Project. The intersection LOS does not meet the WSDOT LOS
threshold and an improvement is evaluated in Section 7.5.

The SR 9 intersection with the US 2 eastbound ramps is forecast to operate at LOS E with the Project compared
to LOS D without the Project. Project generated trips are calculated to add 12.8 seconds of delay to the
intersection compared to conditions without the Project. The intersection LOS does not meet the WSDOT LOS
threshold and an improvement is evaluated in Section 7.5.

At the US 2 westbound off-ramp, Bunk Foss Road is uncontrolled, and at this location the arterial LOS on Bunk
Foss Road is projected to meet Snohomish County’s threshold. The northbound approach on the off-ramp is
forecast to operate at LOS E with the Project compared to LOS D without the Project. The approach delay is
calculated to increase by 10.7 seconds of delay from without- to with-Project conditions. The northbound left
turn movement is forecast to operate at LOS F with the Project compared to LOS E without the Project. The left
turn delay is calculated to increase by 12.6 seconds of delay from without- to with-Project conditions. WSDOT
does not have a LOS requirement for the off-ramp; however, future mitigation is recommended to minimize
traffic impacts on US 2. An improvement option is evaluated in Section 7.5.

The proposed roundabout on SR 9 at 24th Street SE and S Lake Stevens Road is forecast to continue to operate
at LOS B with a maximum V/C ratio of 0.75. Like without-Project conditions, with-Project conditions at this
intersection meet the WSDOT LOS thresholds and are consistent with the conclusions from the ICE report.

With the Project, S Lake Stevens Road at 24th Street SE is evaluated as a signalized intersection to support
access to both the Project (west access) and continued access to S Lake Stevens Road. The signal is forecast to
operate at LOS B and meets the City of Lake Stevens LOS threshold. More discussions on site access are include
in Section 7.3.

Table 10 summarizes the average intersection delay on the 20th Street SE corridor based on 2025 with-Project
traffic conditions.

Table 10: With-Project 20th Street SE Corridor LOS

Intersection Control LOS Delay! PM Vol?
79th Ave/20th St Signal B 25.4 2,230
83rd Ave/20th St Signal A 7.3 2,113
91st Ave/20th St Signal A 16.7 2,386
SR 9/20th St Signal C 51.7 3,926
99th Ave/20th St Signal A 9.2 1,776
S Lk Stevens Rd/20th St | Signal B 16.9 2,003
Corridor LOS? C 25.3

1Seconds of control delay (see Table 9)
2 Intersection volume (see Figure 11)
3 Corridor Level of Service: Signal LOS based on the weighted average delay

The weighted average delay of the study intersections on the 20th Street SE corridor is calculated to operate at
LOS C and meets the City of Lake Stevens corridor threshold.
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7.3. Project Access Analysis

The North Access on 91st Ave SE serves as a primary access to the parking area north of the warehouse. The
north access is forecast to operate at LOS B. 39% of the Project traffic is forecast to use this access.

The South Access on 91st Ave SE serves as access for truck loading at rear of the warehouse. This access is
primarily for trucks and only serves the back of the warehouse. The access is approximately 360 feet south of
the north access and approximately 125 feet north of 24th Street SE. There are no PM peak hour Project trips
forecast at this access location and the access will operate well.

The West Access on 24th Street SE is proposed as a future signalized access and serves the parking area east of
the warehouse. The south leg connects to South Lake Stevens Road. The access is approximately 725 feet east
of 91st Ave SE and approximately 425 feet west of SR 9. The signalized access is forecast to operate at LOS D
and is coordinated with the new signal at SR 9 and 24th Street SE and S Lake Stevens Road. 56% of the Project
traffic is forecast to use this access.

It should be noted that signalization of the west access is not required for Project occupancy. The signal, as
stated above is intended to primarily facilitate traffic circulation South Lake Stevens Road and 24th Street SE,
and secondarily for the Project. Table 11 compares intersection operation without and with a signal at the
west access.

Table 11: West Project Access Intersection Control LOS

NB/SB Stop Control Signal Control
Avg./Mvmt. LOS Delay Avg./Mvmt. LOS Delay
Average - 12.8 Average B 15.2
SB Stop D 28.1 SB App. B 11.5
SB Left D 29.2 SB Left B 11.5
NB Stop A 9.7 NB App. B 19.9
NB Left B 11.1 NB Left B 14.8
EB Left A 7.3 EB Left B 14.3
WB Left A 7.5 WB Left B 13.2

With the Project, the west access operates at LOS D with stop signs controlling the northbound approach from
South Lake Stevens Road and the southbound approach from the Project. The unsignalized access
configuration is anticipated to support the Project until other major development and growth occurs in the
local area and the 20th Street SE Corridor Subarea Plan is built-out.

With the Project, the west access operates at LOS B with a signal. The signalized access configuration is
anticipated to support the Project through the build out of the 20th Street SE Corridor Subarea Plan. The
circulation analysis that follows includes a signal at the west access.

The East Access on 24th Street SE serves as a direct access to the fueling station and is restricted to right-
in/right-out movements only. The access is approximately 125 feet east from the west access and 260 feet
west of SR 9 The east access is forecast to operate at operates at LOS B.
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7.4. Circulation (Queue) Analysis

The SimTraffic computer program was used to evaluate critical movement vehicle queues on 20th Street
between 91st Ave SE and SR 9 and SR 9 between 20th Street SE and 24th Street SE and at site accesses. Table
12 summarizes the average and 95th-percentile queues for conditions with the Project. The following reviews
the queue output and provides turn lane recommendations based on the forecasted conditions.

Table 12: With-Project Queue Analysis

Intersection (Control) Lane Storage (ft) | 50-Q (ft)* | 95-Q (ft)?
91st Ave SE / 20th St SE EBL 275 68 115
(Signal) WB L 100 35 87
NB L 100 84 135
NBT 48 146
NB R 100 43 76
SBL 100 51 96
SR 9/ 20th St SE EBL 250 150 323
(Signal) WB L 250 111 208
NB L 450 106 237
NB T/T 1200 311 442
NBR 175 104 231
SBL 200 144 270
SBR 150 70 194
SR 9/ 24th St SE / S Lk Stevens Rd EB App. 425 - 105
(RAB)3 WB App. - 16
NB App. 600 - 116
SB App. 1200 - 77
91st Ave NE / North Access WB LR 61 90
(WB Stop) SBL 20 52
West Access / S Lk Stevens Rd / EBL 100 9 30
24th St SE (Signal) EB TR 25 54
WB L 100 24 57
WBT 18 47
WB R 200 45 74
NB L 100 16 43
NB TR 52 96
SBL 100 86 159
SB TR 5 23
East Access / 24th St SE (SB Stop) SBR 11 36

1 Average queue, represents the forecasted typical back of queue

2 95th-precentile queue, is a statistical queue calculation based on 95th-percentile traffic volumes (which represents 3
minutes of the peak hour), and use generally used for design purposes

3 Queue computed using SIDRA, only 95th-precentile queues are computed

e 91st Ave SE at 20th Street SE. The 20th Street SE eastbound left turn pocket supports future left turn
gueues. With the Project the westbound 95th-percentile left turn queue is calculated at 87 feet and is
not forecast to extend to the adjacent 92nd Drive SE intersection. The 95th-percentile northbound left
turn queue is calculated at 135 feet and the right turn queue is calculated at 76 feet and turn lanes will
be designed accordingly. The southbound left turn queue is calculated at 51 feet (average) and 96 feet
(95th-percentile) and the southbound through-right lane queue is calculated at 55 feet (average) and
110 feet (95th-precentile). The adjacent 19th Place SE intersection is about 100 feet to the north of
20th Street. Average southbound queues do not impact the 19th Place SE and the 95th-precentile
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gueue may impact the intersection during the peak traffic hour, by 10 feet or about 1 car length, and
no modification to the southbound approach is recommended.

SR 9 at 20th Street SE. The 95th-precentile eastbound left turn queue on 20th Street SE is calculated to
extend to about 73 feet beyond the striped 250-foot turn pocket. 94th Drive SE is located about 300
feet west of SR 9. Impacts on 94th Drive SE from 20th Street SE are mitigated by local residents having
access to the signal at 91st Ave SE. No modification to the striped left turn lane storage is
recommended.

Westbound left turn vehicle queues are not forecast to extend beyond the left turn pocket on 20th
Street SE and northbound vehicle queues do not extend to the new signal at SR 9 and 24th Street SE
and South Lake Stevens Road.

The 95th-precentile southbound left turn queue on SR 9 is calculated to extend to about 70 feet
beyond the striped 200-foot turn pocket. The 95th-precentile southbound right turn queue on SR 9 is
calculated to extend to about 44 feet beyond the striped 150-foot turn pocket. As right-of-way
becomes available, through WSDOT’s long-term SR 9 corridor improvements, both southbound turn
pockets could be extended. There are no Project trips forecast in either of the southbound turn lanes.

SR 9 / 24th Street SE / South Lake Stevens Road. Vehicle queues were evaluated in SIDRA. The 95th-
percentile eastbound queue on 24th Street approaching SR 9 is calculated to extend to 150 feet and
does not block the west Project access, which is about 425 feet from SR 9.

Westbound 95th-precentile queue on S Lake Stevens Road approaching SR 9 is calculated to extend to
be less than 20 feet.

The 95th-precentile northbound and southbound queues on SR 9 approaching the intersection are
computed to extend to 116 feet (northbound) and 77 feet (southbound). The queues are not
computed to impact adjacent intersections.

91st Ave NE at North Access. At the north access, queues are forecast to extend to 90 feet into the
site. The access will be designed to meet the spacing and sight distance requirements of the City of
Lake Stevens. To account for future development potential in the subarea, the north access is
recommended with two departure lanes. The southbound left turn queue is forecast to extend to 52
feet and the center lane is recommended to be restriped as a left turn pocket.

91st Ave NE at South Access. The south access serves the back of the warehouse. The access will be
designed to accommodate delivery trucks and support City of Lake Stevens’ access spacing and
sightline requirements.

West Access and South Lake Stevens Road at 24th Street SE. There are no significant queuing
deficiencies forecast at this signalized access.

The eastbound left turn queue is forecast to be negligible which is consistent with the 2025 volumes
forecast on 24th Street SE. An eastbound left turn lane is recommended to support signal operations.
The westbound left turn queue extends to 57 feet on 24th Street SE to South Lake Stevens Road. A
westbound left turn pocket is recommended to accommodate future left turning volumes. A
northbound left turn lane is recommended to be incorporated into the signal design.

The southbound queue extends to 159 feet into the site, and for this study all the Project’s traffic to SR
9 was assigned to this access. The driveway length to the adjacent parking aisle is about 160 feet and
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can accommodate the southbound queue. With the Project, the southbound traffic will distribute itself
to the site accesses and will mitigate some of the future southbound queuing internal to the site. The
southbound approach is recommended with a dedicated left turn lane and shared through-right lane.

e East Access at 24th Street SE. This right-in/right-out only access is anticipated as a direct inbound
access to the fueling station. The eastbound queue from the west access is not forecast to impact
egress at the east access. The access will be designed to meet the spacing and sight distance
requirements of the City of Lake Stevens.

7.5. Mitigation Analysis

With-Project intersection mitigation is evaluated at SR 9 and US 2 ramp terminal intersections at the US 2
ramps and at Bunk Foss Road. This subsection also discusses other potential intersection and roadway capacity
improvements and design recommendations around the Project site.

7.5.1. SR 9 and US 2 Ramp Terminals

The SR 9 intersections with the US 2 westbound on-ramp and Bunk Foss Road and with the US 2 eastbound
ramps are forecast to operate at LOS E with the Project.

The unimproved with-project analyses above incorporated the WSDOT PM peak hour signal timing information
at both intersections.

Based on the increase in PM peak hour volumes forecast between now and 2025, it is reasonable to assume
that the signal timing could be updated to better serve future traffic volumes. Timings (“cycle length and
splits”) at both signalized intersections were “optimized” using Synchro with the goal of having both signalized
intersections operate at LOS D or better. Table 13 compares intersection operation without and with the
optimization improvement.

Table 13: SR 9 at US 2 Ramp Terminals With-Project Improvement

Without Optimization Without Optimization With Optimization
Without-Project (160 s)* Without-Project (160 s)* With-Project (140 s)*
Intersection Avg./ LOS Delay? Avg./ LOS Delay? Avg./ LOS Delay?
Mvmt. Mvmt. Mvmt.
SR9/US 2 WB Ramp/ | Average E 56.5 Average E 65.8 Average D 54.0
Bunk Foss Rd WB Th/R F 213 WB Th/R F 264 WB Th/R F 114
SR 9/US 2 EB Ramps Average D 45.8 Average E 58.6 Average D 47.8

1 (Coordinated Signal Cycle Length, in seconds)
2Seconds of control delay

With the optimized signal timing, SR 9 at the US 2 westbound on-ramp and Bunk Foss Road operates at LOS D
and SR 9 at the US 2 eastbound ramps operates at LOS D. The signal timing optimization also shows
improvements for the westbound right turn delay at Bunk Foss Road.

In 2012 Bunk Foss Road was realigned to its current configuration with the westbound lane alignment (no right
turn lane) at SR 9 and with the adjacent US 2 westbound off-ramp intersection. Signal optimization allows the
intersection to continue to meet WSDOT standards until finding can be secured by the State for a more
comprehensive improvement.
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WSDOT’s long-term SR 9 corridor improvements, per WSDOT staff, include adding lanes northbound and
southbound to SR 9 across the overpass and replacing the signalized intersections with multi-lane
roundabouts. The long-term improvement should incorporate the US westbound off-ramp at Bunk Foss Road.

There are 160 PM peak hour Project trips forecast through these three intersections (75 in and 85 out). The
Project’s impact share was computed by taking the total number of PM peak hour Project trips forecast
through the two ramp terminal intersections and dividing it by the future without-Project PM peak hour
volumes forecast through the intersections. The Project’s calculated impact to the intersection is 5.4%. The
Applicant should negotiate their fair share contribution for WSDOT technicians to optimize the signal timing
and coordination.

7.5.2.  US 2 Westbound Off-Ramp at Bunk Foss Road
In addition to the signalized ramp terminal intersections on SR 9, the northbound stop-controlled approach at
the US 2 westbound off-ramp at Bunk Foss Road is also forecast to operate at LOS E; and the left turn
movement is forecast to operate at LOS F.

The Snohomish County arterial LOS is not significantly impacted by the stop-sign controlled off-ramp
intersection; however, improvement options at this location were reviewed to (1) minimize non-Project and
Project impacts on the off-ramp and (2) identify an interim phase improvement prior to WSDOT’s SR 9 Corridor
improvements which are assumed to also include the off-ramp with the two US 2 ramp terminals.

Two improvement options were considered: (a) all-way stop-sign control and (b) mini-roundabout. Table 14
compares conditions without an improvement and with an improvement.

Table 14: US 2 Westbound Off-Ramp and Bunk Foss Road With-Project Improvement

Without Improvement With Improvement (All-Stop) | With Improvement (Mini-RAB)
With-Project With-Project With-Project

Intersection Avg./Mvmt. | LOS | Delay' | Avg./Mvmt.| LOS | Delay! | Avg./Mvmt. | LOS | Delay!
US 2 WB Off-Ramp/ Average - 19.3 Average D 33.1 Average B 11.4
Bunk Foss Rd NB Stop E 45.5 NB Stop E 43.5 NB App B 20.0
NB Left F 53.1 NB Left F 51.1 NB Left C 20.5
EB Free - - EB Stop D 30.5 EB App A 8.4
WB Free - - WB Stop C 17.8 WB App A 3.5

1Seconds of control delay

e With no improvement, the northbound approach operates at LOS E and the northbound left turn
operates at LOS F.

e With all-way stop-sign control, the intersection operates at LOS D, an improvement from the current
intersection configuration. All-way stop-controlled intersection operations are based on the
intersection’s total average delay, compared to minor-approach stop-sign controlled intersections
where the intersection delay is based on the worst controlled movement. The addition of stop-signs to
Bunk Foss Road will have a greater impact on the arterial’s LOS compared to the current configuration
with Bunk Foss Road operating with free-flow.

e With a mini-roundabout, the intersection operates at LOS B, an improvement from the current
intersection configuration. The mini-roundabout was evaluated using the SIDRA computer program,
and the V/C ratio supports the WSDOT measure of effectiveness policies. A mini-roundabout’s design
is intended to fit within the existing right-of-way. A mini-roundabout has a lesser impact on the
arterial’s LOS compared the all-way stop-sign control.
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The Project is forecast to generate 37 PM peak hour trips to the northbound left turn leg of the off-ramp and
the trips make up 3.2% of the future 2025 PM peak hour volume at the off-ramp intersection. The cost for a
mini-roundabout is estimated at $150,000 and the Project’s share (3.2%) is $4,800.

7.5.3.  Turn Lane Improvements and Recommendations
91st Ave SE at 20th Street SE.

e Restripe the center turn lane east of the intersection for a 100 foot (minimum) left turn lane.
e Provide a northbound left turn lane with a minimum of 150 feet of storage capacity.
e Provide a northbound right turn pocket with a minimum of 100 feet of storage capacity

SR 9 at 20th Street SE no Project improvements are recommended.
SR 9 at 24th Street SE and South Lake Stevens Road no Project improvements are recommended.
91st Ave NE at North Access.

e Stripe the center lane on 91st Ave NE to provide a minimum of 150 feet of storage capacity to
accommodate future volumes.

91st Ave NE at South Access to be designed to accommodate delivery trucks.
West Access and South Lake Stevens Road at 24th Street SE.

e Provide an eastbound left turn lane with a minimum of 150 feet of storage capacity to accommodate
future volumes.

e Provide a westbound left turn lane with a minimum of 150 feet of storage capacity to accommodate
future volumes.

e Provide a northbound left turn lane with a minimum of 100 feet of storage capacity.

e Provide a left turn lane out from the driveway with a minimum of 200 feet of storage capacity.

East Access at 24th Street SE to be maintained as right-in/right-out only and be able to accommodate fuel
trucks from SR 9.
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79TH AVE SE =
20TH ST SE o
N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 5:00 PM to 6:00 PM
o 2| %
: i
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2l o <
E N < 1 o (=}
J l L U 20TH ST SE !
) [ S J< 000000->\g .
2 = v 1700 =421 463 = . ﬂ ) = =0 090
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1ﬁ089 034 mp PHF: 0.9 ‘— 6 ﬁg > Oé % %
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g ANt r <--DDDDDD-->r
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ul 1
o o ™ © cu/JJ o
<>( HV %: PHF
T EB 0.8%  0.90 éo
R WB  15% 093 0
= = NB  0.0% 0.71
SB 0.8%  0.86
TOTAL 1.0% 0.90
Two-Hour Count Summaries
20TH ST SE 20TH ST SE 79TH AVE SE FAIRVIEW DR . .
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 46 191 2 0 1 101 16 0 0 1 3 0 18 0 12 391 0
4:15 PM 0 31 209 4 0 5 104 8 0 1 1 0 0 13 0 31 407 0
4:30 PM 0 32 242 2 0 2 106 13 0 8 0 5 0 13 0 19 442 0
4:45 PM 0 45 236 2 0 0 95 8 0 2 0 2 0 14 0 20 424 1,664
5:00 PM 0 33 227 2 0 5| 89 4 0 2 1 3 0 12 1 15 394 1,667
5:15 PM 0 31 238 2 0 0 107 11 0 1 0 0 0 15 0 17 422 1,682
5:30 PM 0 41 208 3 0 1 116 8 0 1 0 3 0 9 2 22 414 1,654
5:45 PM 0 43 261 0 0 0 109 13 0 4 2 0 0 18 1 19 470 1,700
Count Total 0 302 1,812 17 0 14 827 81 0 19 5 16 0 112 4 155 | 3,364 0
Peak Hour 0 148 934 0 6 421 36 0 8 3 6 0 54 4 73 1,700 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total| EB WB NB SB Total East West North South Total
4:00 PM 2 1 0 2 5 0 0 0 0 0 0 0 5 0 5
4:15 PM 4 3 0 1 8 0 0 0 0 0 0 0 1 0 1
4:30 PM 1 4 0 0 5 0 0 0 0 0 0 2 1 0 3
4:45 PM 2 2 0 1 5 0 0 0 0 0 0 0 0 0 0
5:00 PM 1 1 0 0 2 0 0 0 0 0 0 0 0 0 0
5:15 PM 3 1 0 0 4 0 0 0 0 0 0 1 2 0 3
5:30 PM 2 3 0 1 6 0 0 0 0 0 0 2 0 0 2
5:45 PM 3 2 0 0 5 0 0 0 0 0 0 1 0 0 1

Count Total 18 17 0 5 40 0 0 0 0 0 0 6 9 0 15
Peak Hour 9 7 0 1 17 0 0 0 0 0 0 4 2 0 6

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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83RD AVE SE =
20TH ST SE o
N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 5:00 PM to 6:00 PM
sl % ]F
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) % J< 000000->\g .
L =S e 1e13 a2 4T = = =0 090
1ﬁ019 881 PHF: 0.93 :l ﬂ ‘-%
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<>( HV %: PHF
E EB 1.1%  0.92 éo
2 WB  1.7% 0.88 0
3 3 NB  0.0% 0.59
SB 0.0% 0.85
TOTAL 1.2% 0.93
Two-Hour Count Summaries
20TH ST SE 20TH ST SE 83RD AVE SE 83RD AVE SE . .
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 23 184 1M 0 9 92 3 0 17 1 39 0 3 2 16 400 0
4:15 PM 0 27 201 4 0 12 104 1 0 3 1 3 0 6 1 11 374 0
4:30 PM 0 35 231 4 0 7 104 9 0 8 2 14 0 5 0 16 435 0
4:45 PM 0 37 216 4 0 92 5 0 6 1 13 0 1 0 13 394 1,603
5:00 PM 0 32 224 2 0 1 82 7 0 2 0 5 0 2 2 12 371 1,574
5:15 PM 0 31 213 3 0 4 123 6 0 0 0 3 0 0 1 18 402 1,602
5:30 PM 0 30 205 2 0 11 115 8 0 2 3 7 0 5 1 18 407 1,574
5:45 PM 0 33 239 5 0 10 102 5 0 3 2 11 0 2 2 19 433 1,613
Count Total 0 248 1,713 35 0 60 814 44 0 41 10 95 0 24 9 123 | 3,216 0
Peak Hour 0 126 881 12 0 26 422 26 0 7 5 26 0 9 6 67 1,613 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total| EB WB NB SB Total East West North South Total
4:00 PM 3 1 1 1 6 0 0 0 0 0 0 0 0 0 0
4:15 PM 4 1 0 0 5 0 0 0 0 0 1 1 1 0 3
4:30 PM 1 3 0 1 5 0 0 0 0 0 1 1 2 0 4
4:45 PM 2 2 0 0 4 0 0 0 0 0 0 0 2 0 2
5:00 PM 2 2 0 0 4 0 0 0 0 0 1 0 0 1 2
5:15 PM 3 1 0 0 4 0 0 0 0 0 0 0 2 0 2
5:30 PM 3 3 0 0 6 0 0 0 0 0 0 0 0 0 0
5:45 PM 3 2 0 0 5 0 0 0 0 0 0 0 0 0 0

Count Total 21 15 1 2 39 0 0 0 0 0 3 2 7 1 13
Peak Hour 11 8 0 0 19 0 0 0 0 0 1 0 2 1 4

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com




Prepared for:

Phone: (253) 770-1407

FAX: (253) 770-1411

Traffic Count Consultants, Inc.

E-Mail: Team@TC2inc.com

Transportation Solutions, Inc.

WBE/DBE
Intersection:  91st Ave SE & 20th St SE Date of Count: Thurs 5/10/2018
Location: Lake Stevens, Washington Checked By: Jess
Time From North on (SB) From South on (N-B) From East on (W-B) From West on (E_B) Interval
Interval 91st Ave SE Driveway 20th St SE 20th St SE Total
Endingat| T L S R T L S R T L S R T L S R
4:15P 0 34 0 26 0 0 0 1 2 1 87 35 1 48 227 0 459
430 P 0 38 0 21 0 0 0 0 0 0 89 40 3 38 179 0 405
4:45P 1 18 0 28 0 0 0 0 0 0 95 39 1 32 202 0 414
5:00 P 0 20 0 21 0 0 0 0 0 0 81 37 2 32 183 0 374
5:15P 2 14 0 9 0 0 0 0 1 0 86 24 2 30 187 0 350
5:30 P 0 27 0 26 0 0 0 0 2 0 95 42 3 26 180 0 396
5:45P 1 19 0 24 0 0 0 0 0 0 92 40 0 38 179 0 392
6:00 P 0 29 0 24 0 0 0 0 0 0 94 30 2 30 181 0 388
6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 4 199 0 179 0 0 0 1 5 1 719 287 14 274 | 1518 0 3178
Peak Hour:  4:00 PM to 5:00 PM
Total 1 | 110 | 0 | 9 | o0 | 0 | 0 1 2 1 | 352 | 151 | 7 | 150 | 791 | 0 1652
Approach 206 1 504 941 1652
%HV 0.5% n/a 0.4% 0.7% 0.6%
PHF 0.86 0.25 0.94 0.86 0.90
91st Ave SE
f 507
206 301
I__0 __|Bike
20th St SE D f1 iped 20th St SE
R . 151
[_4a8 | Pea: 352 [ s04
Bike! 1 1406]
| 1389, 150
941 | 791 £0PM 1o 5:00 PM 902
0
PED i H
Am,s: N S E W Pcd% 0 ‘ 0 | 0 | 1 I 1836| 1.0 PHF Peak Hour Volume
INT 01 0 | Bike|__0 | PHF %HV
INT 02 0 EB| 0.86 0.7%
wros| 1 N ] chek wilov| 0w
INT 04] 0 In: 1652 NB| 0.25 n/a
INT 05| 0 | 2 | Out: 1652 SB| 0.86 0.5%
INT 06| 0 Driveway T Int.] 0.90 0.6%
INT 07] 0  BicyclesFrom:] N [ s [ E w
INT 08| 0 INT 01 0
INT 09| 0 INT 02 1 1 2
INT 10| 0 INT 03 0
INT 11 0 INT 04 0
INT 12 0 INT 05! 0
T 0] o o] 1 INT 06 0
Special Notes INT 07 0
INT 08! 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0
of o 1] 12

TSI18057MS_01p




Prepared for:

Phone: (253) 770-1407

FAX: (253) 770-1411

Traffic Count Consultants, Inc.

E-Mail: Team@TC2inc.com

Transportation Solutions, Inc.

WBE/DBE
Intersection:  SR-9 & 20th St SE Date of Count: Thurs 5/10/2018
Location: Lake Stevens, Washington Checked By: Jess
Time From North on (SB) From South on (N-B) From East on (W-B) From West on (E_B) Interval
Interval SR-9 SR-9 20th St SE 20th St SE Total
Endingat] T L S R T L S R T L S R T L S R
4:15pP 3 24 122 10 9 37 204 30 2 34 76 26 1 22 164 | 34 783
4:30 P 2 24 111 11 7 38 176 37 4 39 82 12 0 15 207 | 36 788
4:45pP 1 22 149 18 3 43 169 50 1 31 79 14 0 6 165 34 780
5:00 P 2 27 139 15 2 38 159 39 0 39 76 17 0 7 181 22 759
5:15P 2 23 120 11 1 23 179 47 2 29 78 12 0 14 168 [ 20 724
5:30 P 1 24 127 10 4 40 164 38 1 43 93 21 2 16 155 22 753
5:45 P 5 22 116 16 1 38 164 48 0 35 90 13 1 17 163 | 26 748
6:00 P 2 21 103 18 2 30 140 34 0 37 83 16 0 10 169 [ 25 686
6:15P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 18 187 | 987 109 | 29 | 287 1355 323 10 287 657 131 4 107 | 1372 219 6021
Peak Hour:  4:00 PM to 5:00 PM
Total 8 | 97 | 521 | 54| 21 | 156 | 708 156 | 7 143 | 313 | 69 1 | 50 | 717 | 126 3110
Approach 672 1020 525 893 3110
%HV 1.2% 2.1% 1.3% 0.1% 1.2%
PHF 0.89 0.94 0.97 0.87 0.99
SR-9
f | 1499 |
672 827
i__1 __|Bike
20th St SE su | o7 1 iped 20th St SE
o } 69
| 523 | ped 313 [ 52
Bike! 1495|
| 1416 50
893 | 717 £0PM 1o 5:00 PM 970
126
T el ] |
Across: N S E W PCdf 0 : 156 708 156 3152 1.0 PHF Peak Hour Volume
INT 01 0 | Bike|__0 | PHF %HV
INT 02 0 EB| 0.87 0.1%
INTo3] 1 1 790 Check WB| 0.97 1.3%
INT 04] 0 In: 3110 NB| 0.94 2.1%
INT 05| 2 2 | 1810 | Out: 3110 SB| 0.89 1.2%
INT 06| 0 SR-9 T Int.| 0.99 1.2%
INT 07] 0  BicyclesFrom:] N [ s [ E w
INT 08| 2 2 INT 01 0
INT 09| 0 INT 02 1 1
INT 10| 0 INTO3| 1 1
INT 11 0 INT 04 0
INT 12 0 INT 05! 0
1 | 20 5 INT 06 0
Special Notes INT 07 0
INT 08! 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0
1 1] ol
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99TH AVE SE i.da)
20TH ST SE *
N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:30 PM to 5:30 PM
o 7
w 2 3
S
< 0
T
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Q © = 1 o o
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0 : L 42 < ﬂDDEDD) , ,
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p L o7 =J  TEV 1,525 ~ =420 < — = = 090
o
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<>( HV %: PHF
T EB 0.4% 0.93 éo
'_
3 WB  13% 0.92 0
b3 3 NB  0.0% 0.70
SB 3.1% 0.88
TOTAL 0.9% 0.98
Two-Hour Count Summaries
20TH ST SE 20TH ST SE 99TH AVE SE 99TH AVE SE . .
Interval 15-min | Rolling
Eastbound Westbound Northbound Southbound
Start Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 18 161 8 0 0 112 9 0 0 3 0 0 14 1 16 342 0
4:15 PM 0 18 192 5 0 2 116 15 0 2 0 2 0 12 3 17 384 0
4:30 PM 0 28 211 2 0 0 105 12 0 1 1 1 0 13 5 11 390 0
4:45 PM 0 20 221 7 0 0 91 10 0 1 3 1 0 16 2 17 389 1,505
5:00 PM 0 23 178 6 0 1 108 10 0 1 1 1 0 15 2 12 358 1,521
5:15 PM 0 26 188 8 0 0 116 10 0 2 1 0 0 12 3 22 388 1,525
5:30 PM 0 26 180 8 0 0 124 8 0 1 0 0 0 21 1 11 380 1,515
5:45 PM 0 25 172 3 0 1 115 15 0 1 4 0 0 13 3 16 368 1,494
Count Total 0 184 1,503 47 0 4 887 89 0 9 13 5 0 116 20 122 2,999 0
Peak Hour 0 97 798 23 0 1 420 42 0 5 6 3 0 56 12 62 1,525 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB WB NB SB Total East West North South Total
4:00 PM 1 7 0 1 9 0 0 0 0 0 0 0 2 0 2
4:15 PM 1 5 0 2 8 0 0 0 1 1 0 0 0 0 0
4:30 PM 1 0 0 2 3 0 0 0 0 0 0 0 2 0 2
4:45 PM 0 2 0 2 4 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0
5:15 PM 3 1 0 0 4 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 3 0 0 3 0 0 0 0 0 0 0 1 0 1
5:45 PM 1 1 0 0 2 0 0 0 0 0 0 0 1 0 1

Count Total 7 22 0 7 36 0 0 0 1 1 0 0 6 0 6
Peak Hour 4 6 0 4 14 0 0 0 0 0 0 0 2 0 2

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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S LAKE STEVENS RD

N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:15PM to 5:15PM
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TOTAL 1.2% 0.98
Two-Hour Count Summaries
20TH ST SE 20TH ST SE S LAKE STEVENS RD S LAKE STEVENS RD . .
Interval 15-min | Rolling
Eastbound Westbound Northbound Southbound
Start Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 64 74 18 0 8 50 5 0 18 38 28 0 16 16 52 387 0
4:15 PM 0 72 88 14 0 7 62 6 0 16 46 24 0 10 15 49 409 0
4:30 PM 0 92 91 15 0 8 58 4 0 12 42 15 0 17 20 42 416 0
4:45 PM 0 94 96 16 0 3 50 6 0 9 52 17 0 21 13 34 411 1,623
5:00 PM 0 85 82 12 0 6 62 9 0 15 49 20 0 16 25 43 424 1,660
5:15 PM 0 82 80 19 0 3 47 7 0 8 32 29 0 17 11 61 396 1,647
5:30 PM 0 83 74 15 0 6 58 10 0 6 55 19 0 16 20 58 420 1,651
5:45 PM 0 84 99 13 0 3 57 9 0 12 35 12 0 16 20 49 409 1,649
Count Total 0 656 684 122 0 44 444 56 0 96 349 164 0 129 140 388 3,272 0
Peak Hour 0 343 357 57 0 24 232 25 0 52 189 76 0 64 73 168 1,660 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB WB NB SB Total East West North South Total
4:00 PM 3 5 4 2 14 0 0 0 0 0 1 1 0 0 2
4:15 PM 1 4 3 3 11 0 0 0 0 0 0 2 6 0 8
4:30 PM 0 0 2 0 2 0 0 0 0 0 2 0 1 1 4
4:45 PM 0 1 1 1 3 0 0 0 0 0 1 0 0 0 1
5:00 PM 0 1 1 2 4 0 0 0 0 0 2 0 0 0 2
5:15 PM 3 0 1 2 6 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 2 2 0 0 0 0 0 1 0 0 0 1
5:45 PM 1 1 1 1 4 0 0 0 0 0 0 0 0 0 0

Count Total 8 12 13 13 46 0 0 0 0 0 7 3 7 1 18
Peak Hour 1 6 7 6 20 0 0 0 0 0 5 2 7 1 15

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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103RD AVE SE =
S LAKE STEVENS RD 4
ﬁ Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:00 PM to 5:00 PM
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Two-Hour Count Summaries
S LAKE STEVENS RD 0 103RD AVE SE S LAKE STEVENS RD . .
Interval 15-min | Rolling
Eastbound Westbound Northbound Southbound
Start Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 25 0 4 0 0 0 0 0 2 61 0 0 0 42 2 136 0
4:15 PM 0 36 0 6 0 0 0 0 0 2 49 0 0 0 36 1 130 0
4:30 PM 0 27 0 4 0 0 0 0 0 6 42 0 0 0 40 3 122 0
4:45 PM 0 44 0 3 0 0 0 0 0 2 34 0 0 0 29 3 115 503
5:00 PM 0 36 0 6 0 0 0 0 0 1 48 0 0 0 36 6 133 500
5:15 PM 0 42 0 1 0 0 0 0 0 3 29 0 0 0 29 4 108 478
5:30 PM 0 36 0 6 0 0 0 0 0 0 41 0 0 0 36 5 124 480
5:45 PM 0 25 0 4 0 0 0 0 0 2 32 0 0 0 35 0 98 463
Count Total 0 271 0 34 0 0 0 0 0 18 336 0 0 0 283 24 966 0
Peak Hour 0 132 0 17 0 0 0 0 0 12 186 0 0 0 147 9 503 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB WB NB SB Total East West North South Total
4:00 PM 2 0 2 2 6 0 0 0 0 0 0 0 0 0 0
4:15 PM 1 0 3 3 7 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 2 0 2 1 0 0 0 1 0 0 0 1 1
4:45 PM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 1 0 1 0 0 0 0 0 0 0 1 0 1
5:15 PM 0 0 1 0 1 0 0 0 0 0 0 0 2 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 1 0 0 0 1 0 0 0 0 0 0 0 4 0 4

Count Total 4 0 10 5 19 1 0 0 0 1 0 0 7 1 8
Peak Hr 3 0 8 5 16 1 0 0 0 1 0 0 0 1 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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KE STEVEN: do»
Q Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:45PM to 5:45PM
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EB 0.0% 0.92
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NB - -
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TOTAL 0.0% 0.93
Two-Hour Count Summaries
S LAKE STEVENS RD S LAKE STEVENS RD 0 99TH AVE SE . .
Interval 15-min | Rolling
Eastbound Westbound Northbound Southbound
Start Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 2 20 0 0 0 4 1 0 0 0 0 0 6 0 2 35 0
4:15 PM 0 2 33 0 0 0 4 2 0 0 0 0 0 7 0 3 51 0
4:30 PM 0 1 28 0 0 0 4 2 0 0 0 0 0 5 0 1 41 0
4:45 PM 0 4 4 0 0 0 1 1 0 0 0 0 0 7 0 1 55 182
5:00 PM 0 1 42 0 0 0 3 3 0 0 0 0 0 7 0 1 57 204
5:15 PM 0 0 4 0 0 0 3 2 0 0 0 0 0 3 0 3 52 205
5:30 PM 0 0 37 0 0 0 4 0 0 0 0 0 0 7 0 1 49 213
5:45 PM 0 2 25 0 0 0 1 2 0 0 0 0 0 6 0 1 37 195
Count Total 0 12 267 0 0 0 24 13 0 0 0 0 0 48 0 13 377 0
Peak Hour 0 5 161 0 0 0 11 6 0 0 0 0 0 24 0 6 213 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB WB NB SB Total East West North South Total
4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 2 2 0 0 0 0 0 3 0 3 0 6
4:30 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Count Total 1 0 0 2 3 1 0 0 0 1 3 0 3 0 6
Peak Hr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com




Prepared for:

Phone: (253) 770-1407

Traffic Count Consultants, Inc.

Transportation Solutions, Inc.

FAX:(253) 770-1411 E-Mail: Team@TC2inc.com

WBE/DBE
Intersection:  SR-9 & S Lake Stevens Rd Date of Count: Thurs 5/10/2018
Location: Lake Stevens, Washington Checked By: Jess
Time From North on (SB) From South on (N-B) From East on (W-B) From West on (E_B) Interval
Interval SR-9 SR-9 S Lake Stevens Rd S Lake Stevens Rd Total
Endingat| T L S R T L S R T L S R T L S R
4:15P 5 0 179 12 10 2 225 27 0 0 0 0 0 25 0 2 472
4:30 P 4 0 174 12 6 3 227 29 1 0 0 5 0 30 0 3 483
4:45P 1 0 199 12 3 0 217 28 0 1 0 3 0 38 1 4 503
5:00 P 3 0 183 13 1 0 196 38 0 0 0 2 0 29 2 2 465
5:15P 3 0 160 7 1 0 220 32 0 0 0 0 0 40 2 1 462
5:30P 1 0 187 6 4 0 200 23 0 0 0 1 0 37 2 3 459
5:45P 4 0 167 9 1 0 207 33 0 0 0 5 0 35 2 4 462
6:00 P 1 0 157 9 1 0 174 38 0 0 0 5 0 34 3 4 424
6:15P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 22 0 1406 | 80 27 5 1666 248 1 1 0 21 0 268 12 23 3730
Peak Hour:  4:00 PM to 5:00 PM
Total | 13 | 0 | 735 | 49 | 20 | 5 | 865 | 122 1 | 1 | 0 | 10 | o | 122 | 3 | 11 1923
Approach 784 992 11 136 1923
%HV 1.7% 2.0% 9.1% n/a 1.8%
PHF 0.93 0.96 0.55 0.79 0.96
S Lake Stevens Rd S Lake Stevens Rd
10
[u
136
190 122
136 | 3
11
PEDs
Across: N S E W 2012 | 1.0 PHF Peak Hour Volume
INT 01 0 PHF %HV
INT 02] 0 EB| 0.79 n/a
INT 03| 0 Check WB| 0.55 9.1%
INT 04] 0 In: 1923 NB| 0.96 2.0%
INT 05 0 Out: 1923 SB| 0.93 1.7%
INT 06| NO PEDS 0 T Int.| 0.96 1.8%
INT 07| 0 Bicycles From:| N | S | E w
INT 08| 0 INT 01 0
INT 09| 0 INT 02, 0
INT 10| 0 INT 03/ 1 1
INT 11 0 INT 04 0
INT 12| 0 INT 05! 2 1 3
[ | U] 0 INT 06! 0
Special Notes INT 07 0
INT 08! 0
INT 09 0
INT 10! 0
INT 11 0
INT 12, 0
of 3 1]a

TSI18057MS_03p
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HWY 9 -
32ND ST SE o
N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:45PM to 5:45PM
8| 8
-
. dh
el -~ 8 3 o
T =)
J l L U 39ND ST SE ]
) s J< 000000->\g .
2 I 1849 =13 1M = = - 090
a> 2= PHE 08— oé =° ﬂ °=
179 0 0= o, ?
14 == 0 0
n 4-\ I r} <{J0000->
32ND ST SE
o 1
° 88 |z o
© T HV %: PHF
EB 0.0%  0.58 éo
. § WB  00% 0.79 0
0 - NB 0.8%  0.97
SB 21%  0.87
TOTAL 1.1% 0.98
Two-Hour Count Summaries
32ND ST SE 32ND ST SE HWY 9 HWY 9 . .
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 3 8 4 0 5 1 28 0 2 199 19 0 20 151 6 446 0
4:15 PM 0 3 10 1 0 10 2 33 0 0 168 13 0 34 145 4 423 0
4:30 PM 0 2 11 3 0 5 1 34 0 1 250 18 0 25 117 1 468 0
4:45 PM 0 1 4 4 0 8 6 23 0 1 242 15 0 28 117 3 452 1,789
5:00 PM 0 5 9 5 0 15 1 38 0 0 224 21 0 22 122 1 463 1,806
5:15 PM 0 1 3 4 0 10 4 28 0 1 238 20 0 17 136 1 463 1,846
5:30 PM 0 2 5 1 0 10 2 26 0 1 232 13 0 22 155 2 471 1,849
5:45 PM 0 2 6 3 0 7 1 27 0 2 230 12 0 20 108 1 419 1,816
Count Total 0 19 56 25 0 70 18 237 0 8 1,783 131 0 188 1,051 19 3,605 0
Peak Hour 0 9 21 14 0 43 13 115 0 3 936 69 0 89 530 7 1,849 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total| EB WB NB SB Total East West North South Total
4:00 PM 1 0 7 10 18 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 2 4 7 13 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 3 2 5 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 4 1 5 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 2 3 5 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 2 3 5 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 6 6 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 3 2 5 0 0 0 0 0 0 0 0 0 0

Count Total 1 2 25 34 62 0 0 0 0 0 0 0 0 0 0
Peak Hour 0 0 8 13 21 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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HWY 9 -
4TH ST SE o
N Date: Tue, Mar 06, 2018
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:45PM to 5:45PM
3| 13
. dh
2l 2 8 o
= ¥ BV v o =)
J l L U 4TH ST SE ]
) 2 J< 000000->\g .
: AN
2 o=J TEV: 1568 =0 < 4 = ﬂ = . 090
. o -
ﬁ, P— PHF: 0.96 ‘— 13 ﬁ1 > Oéo - % %
n 4-\ I r} <{J0000->
4TH ST SE
o 1
° e e g |r °
© T HV %: PHF
EB 0.0%  0.65 éo
~ Tg WB 24%  0.75 O
0 © NB 1.2%  0.92
SB 1.9% 094
TOTAL 1.5% 0.96
Two-Hour Count Summaries
4TH ST SE 4TH ST SE HWY 9 HWY 9 . .
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
4:00 PM 0 0 0 10 0 8 0 4 0 0 205 9 0 1 154 4 395 0
4:15 PM 0 0 0 2 0 5 0 5 0 0 170 10 0 10 140 5 347 0
4:30 PM 0 0 0 5 0 3 0 6 0 0 201 11 0 5 128 6 365 0
4:45 PM 0 0 0 5 0 5| 0 9 0 0 196 12 0 14 125 8 374 1,481
5:00 PM 0 0 0 0 0 1 0 8 0 0 222 12 0 12 136 17 408 1,494
5:15 PM 0 0 0 4 0 6 0 7 0 0 205 13 0 19 144 9 407 1,554
5:30 PM 0 0 1 3 0 1 0 5| 0 0 193 12 0 11 147 6 379 1,568
5:45 PM 0 0 0 1 0 4 0 3 0 0 190 12 0 17 125 7 359 1,553
Count Total 0 0 1 30 0 33 0 47 0 0 1,582 91 0 89 1,099 62 3,034 0
Peak Hour 0 0 1 12 0 13 0 29 0 0 816 49 0 56 552 40 1,568 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total| EB WB NB SB Total East West North South Total
4:00 PM 0 0 13 4 17 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 2 7 3 12 0 0 0 0 0 1 0 0 0 1
4:30 PM 0 0 4 2 6 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 5 3 8 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 1 2 3 6 0 0 0 0 0 1 0 0 0 1
5:15 PM 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 2 5 7 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 2 2 4 0 0 0 0 0 0 0 0 0 0

Count Total 0 3 36 23 62 0 0 0 0 0 2 0 0 0 2
Peak Hour 0 1 10 12 23 0 0 0 0 0 1 0 0 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com




<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name : 009012303 (PM)02-17-2016_GB
Jct SR 2 WB ON RAMP / BUNK FOSS RD Site Code :00912303
Milepost 12.30 Start Date : 2/17/2016
Page No :1
Groups Printed- ALL
From North From East From South From West
Start Time | Left| Thru| Right | app.Totsl | Left| Thru | Right | app.Tota | Left| Thru| Right | app.7ora | Left| Thru | Right ] app.Total | Int Total
04:00 PM 3 138 2 143 ] 48 16 45 109 14 177 90 281 0 0 0 0 533
04:15 PM 3 130 2 135| 57 13 52 122 20 166 86 272 0 0 0 0 529
04:30 PM 7 145 1 153 69 21 56 146 19 173 74 266 0 0 0 0 565
04:45 PM 6 152 2 160 43 23 40 106 19 159 72 250 0 0 0 0 516
Total 19 565 7 591 217 73 193 483| 72 675 322 1069 0 0 0 0] 2143
05:00 PM 4 126 4 134 | 64 12 65 141 11 172 80 263 0 0 0 0 538
05:15 PM 4 128 2 134 | 54 18 42 114 16 183 70 269 0 0 0 0 517
05:30 PM 7 110 1 18| 59 27 66 152 24 158 82 264 0 0 0 0 534
05:45 PM 7122 2 131 48 24 44 116 23 163 88 274 0 0 0 0 521
Total | 22 486 9 517 225 81 217 523| 74 676 320 1070 0 0 0 0] 2110
Grand Total | 41 1051 16 1108 | 442 154 410 1006 | 146 1351 642 2139 0 0 0 0| 4253
Apprch% | 37 949 14 439 153 408 68 632 30 0 0 0
Total % 1 247 04 261| 104 36 96 237| 34 318 151 50.3 0 0 0 0
Out In Total
1761 1108 2869
]
‘Rj:;ht TIru LeLft’
w2
8 pes 7 o] g8
= 2 =8
3 North T—% ©
(=]
| = = —
- i ‘.‘5-4’ 2/17/2016 04:00 PM 475 %5
2/17/2016 05:45 PM >
=< 5 ALL o
g5 |2+ v 7R g8
R
Left Thru Right
642
]
[ 1493] [ 2139] [ 3632]
Out In Total




< WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name : 009012303 (PM)02-17-2016_GB
Jct SR 2 WB ON RAMP / BUNK FOSS RD Site Code :00912303
Milepost 12.30 Start Date : 2/17/2016

Page No :2

34

1921 1S€l

-
o
(3]
-
-
-
(=]
(o]

16 410
154 316 1006 154
146 442

ALL

04:00,PM
05:45 PM

1051 1493




<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name : 009012303 (PM)02-17-2016_GB
Jct SR 2 WB ON RAMP / BUNK FOSS RD Site Code :00912303
Milepost 12.30 Start Date : 2/17/2016
Page No :3
From North From East From South From West

Start Time | Left | Thru| Right | app.Total | Left | Thru | Right| app.7ota | Left | Thru| Right | app.Total | Left | Thru | Right | app. Totel | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 3 130 2 135 57 13 52 122 20 166 86 272 0 0 0 0 529
04:30 PM 7 145 1 153 69 21 56 146 19 173 74 266 0 0 0 0 565
04:45 PM 6 152 2 160 43 23 40 106 19 159 72 250 0 0 0 0 516
05:00 PM 4 126 4 134 64 12 65 141 11 172 80 263 0 0 0 0 538
Total Volume 20 553 9 582 | 233 69 213 515 69 670 312 1051 0 0 0 0 2148

% App. Total 3.4 95 1.5 452 134 414 6.6 637 297 0 0 0
PHF | .714 910 .563 909 | .844 750 .819 882 | .863 .968 .907 .966 | .000 .000 .000 .000 .950

Peak Hour Data

s

o

Ik
i 4 z
i 3 North t“:}
= (o8]
£ 2 ]
,'54’ Peak Hour Begins at 04:15 PN Hg
(53
w

= ALL
k>

4
ue

Out
147
/¥8 Slg 433
[

|ejoL

[ 786] [ 1051 [ 1837]
QOut In Total




<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name : 009012303 (PM)02-17-2016_GB
Jct SR 2 WB ON RAMP / BUNK FOSS RD Site Code :00912303
Milepost 12.30 Start Date : 2/17/2016
Page No :4
From North From East From South From West

Start Time

Left | Thru [ Right | app. Total

Left | Thru [ Right | app. Total

Left| Thru [ Right | App. Total

Left | Thru | Right | app. Total

Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM

Peak Hour for Each Approach Begins at:

- Peak 1 of 1

04:00 PM 05:00 PM 05:00 PM 04:00 PM
+0 mins. 3 138 2 143 64 12 65 141 11 172 80 263 0 0 0 0
+15 mins. 3 130 2 135 54 18 42 114 16 183 70 269 0 0 0 0
+30 mins. 7 145 1 153 59 27 66 152 24 158 82 264 0 0 0 0
+45 mins. 6 152 2 160 48 24 44 116 23 163 88 274 0 0 0 0
Total Volume 19 565 7 591 225 81 217 523 74 676 320 1070 0 0 0 0
% App. Total 3.2 956 1.2 43 155 415 6.9 632 29.9 0 0 0
PHF | 679 .929 .875 923 | 879 750 .822 .860| .771  .923 .909 .976 | .000 .000 .000 .000
In - Peak Hour: 04:00 PM
591
]
‘Rj;ht TIru LeLft’
Peak Hour Data

= 5

2 P . -

e i g North L«g g

(=] =

. 2 - g

2 £ [ALL 3 c

4 o

[3] (&)

& £ g 8

In - Peak Hour: 05:00 PM




ﬂ@ TRAFFIC DATA GATHERING

TURNING MOVEMENTS DIAGRAM
4:00 PM - 6:00 PM PEAK HOUR: 4:45PM TO 5:45PM

Peds =0
> 570 887
%
0 0
6 | 541 | 23 A
WUS-2 WB On-Ralmp Bunk Foss Road
I — 216 0 [Bicycles|
137 < 66 494
bt 212 0 [ utum]| ¥
[2] (2]
E U-Turn [ | 0 0 E
0 0 > 350
\ 0 0
65 | 671 | 327 Hv | PHF
Y
INTERSECTION > 0 0 sB | 3.2% | 0.94
v
PEAK HOUR voLumE| ¢ 753 1,063 NB | 2.8% | 0.92
IN 2,127 we | 2.8% | 0.93
ouT 2,127 EB | #N/A | #N/A
Peds = 0 INTRS.| 2.9% | 0.99

PHF = Peak Hour Factor
HV = Heavy Vehicle

SR-9 @ US-2 WB On-Ramp/Bunk Foss Road
Lake Stevens, WA

COUNTED BY: TDG DATE OF COUNT: Tue. 8/21/18

REDUCTION DATE: Wed. 8/22/18 TIME OF COUNT: 4:00 PM - 6:00 PM
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m TRAFFIC DATA GATHERING

TURNING MOVEMENTS DIAGRAM
4:00 PM - 6:00 PM PEAK HOUR: 4:45PM TO 5:45PM

Bunk Foss Road [ Bicydes:] Bunk Foss Road
N Y
/_ 218 0
496 <€ 218
o o
U Turn 0 0
. Lyn) d .
© ©
: 0 | 32 (uon] $
352 > 431
0 0
L2 N\ \2
% V c 278 | 79 ” HV | PHF
INTERSECTION & 5 0 0 > NB | 2.8% | 0.88
“O- om
PEAK HOUR VOLUME g 0 357 WB | 1.8% | 0.88
AN
IN 927 % EB | 1.4% | 0.82
ouT 927 I(— Peds =0 INTRS. | 2.0% | 0.93

HV = Heavy Vehicles
PHF = Peak Hour Factor

US-2 WB Off-Ramp @ Bunk Foss Road

Lake Stevens, WA

COUNTED BY: TDG DATE OF COUNT: Tue. 8/21/18

REDUCTION DATE: Wed. 8/22/18 TIME OF COUNT: 4:00 PM - 6:00 PM
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<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name :009012143 (PM)02-23-2016_GB
Jct SR 2 EB RAMPS Site Code :00912143
Milepost 12.14 Start Date : 2/23/2016
Page No :1
Groups Printed- ALL
From North From East From South From West
Start Time | Left| Thru| Right | app.Totsl | Left| Thru | Right | app.Tota | Left| Thru| Right | app.7ora | Left| Thru | Right ] app.Total | Int Total
0400PM| 39 171 0 210 0 0 0 0 0 227 14 241] 46 1 79 126 577
04:15PM | 33 178 0 211 0 0 0 0 0 218 10 228| 55 0 75 130 569
04:30PM | 29 167 0 196 0 0 0 0 0 233 9 242| 58 0 108 166 604
04:45PM | 36 183 0 219 0 0 0 0 0 203 11 214 | 61 2 62 125 558
Total | 137 699 0 836 0 0 0 0 0 881 44 925[ 220 3 324 547 | 2308
0500PM| 36 165 0 201 0 0 0 0 0 218 13 231 65 0 44 109 541
0515PM | 38 140 0 178 0 0 0 0 0 219 7 226| 52 0 47 99 503
0530PM | 34 166 0 200 0 0 0 0 0 237 9 246| 58 0 57 115 561
05:45PM | 28 151 0 179 0 0 0 0 0 240 9 249 | 47 1 30 78 506
Total | 136 622 0 758 0 0 0 0 0 914 38 952 222 1178 401 2111
Grand Total | 273 1321 0 1594 0 0 0 0 0 1795 82  1877| 442 4 502 948 | 4419
Apprch % | 17.1 829 0 0 0 0 0 956 44 466 04 53
Total % | 62 29.9 0  36.1 0 0 0 0 0 406 19 425/ 10 01 114 215

Out Total

In
2237 1594 3831
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[ ol 1321] 273

‘Rj:;ht TIru LeLft’
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ino

2/23/2016 04:00 PM
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6G€ 0 65€
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Out In Total




< WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name :009012143 (PM)02-23-2016_GB
Jct SR 2 EB RAMPS Site Code :00912143
Milepost 12.14 Start Date : 2/23/2016

Page No :2
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05:45 PM
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<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name :009012143 (PM)02-23-2016_GB
Jct SR 2 EB RAMPS Site Code :00912143
Milepost 12.14 Start Date : 2/23/2016
Page No :3
From North From East From South From West

Start Time | Left | Thru| Right | app.Total | Left | Thru | Right| app.7ota | Left | Thru| Right | app.Total | Left | Thru | Right | app. Totel | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 39 171 0 210 0 0 0 0 0 227 14 241 46 1 79 126 577
04:15 PM 33 178 0 211 0 0 0 0 0 218 10 228 55 0 75 130 569
04:30 PM 29 167 0 196 0 0 0 0 0 233 9 242 58 0 108 166 604
04:45 PM 36 183 0 219 0 0 0 0 0 203 11 214 61 2 62 125 558
Total Volume 137 699 0 836 0 0 0 0 0 881 44 925 220 3 324 547 2308
% App. Total 16.4 83.6 0 0 0 0 0 952 4.8 40.2 0.5 59.2
PHF | .878 955 .000 .954 | .000 .000 .000 000 | .000 945 .786 956 | 902 375 750 .824 .955
Out In Total
1101 836 1937
]
[ ol 699] 137]

Peak Hour Data

ok
¥ ke s 7 3l g8
N &= [ 4 0 |~
3 North S ! =
[
£ et “ 2 —
,'54’ Peak Hour Begins at 04:00 PN Hg S
o
S= ALL
(=] N < —
=i [spe ]
8[ m"’ 3 5 =° ]a
00 |
R
Left Thru Right
[ ol s881] 44]
]
[ 1023] [ 925] [ 1948]
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<. WASHINGTON STATE DEPT. OF TRANSPORTATION

\// 4 Northwest Region - Traffic Studies
SR 9 File Name :009012143 (PM)02-23-2016_GB
Jct SR 2 EB RAMPS Site Code :00912143
Milepost 12.14 Start Date : 2/23/2016
Page No :4
From North From East From South From West

Start Time

Left | Thru [ Right | app. Total

Left | Thru [ Right | app. Total

Left| Thru [ Right | App. Total

Left | Thru | Right | app. Total

Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM

Peak Hour for Each Approach Begins at:

- Peak 1 of 1

04:00 PM 04:00 PM 05:00 PM 04:00 PM

+0 mins. 39 171 0 210 0 0 0 0 0 218 13 231 46 1 79 126
+15 mins. 33 178 0 211 0 0 0 0 0 219 7 226 55 0 75 130
+30 mins. 29 167 0 196 0 0 0 0 0 237 9 246 58 0 108 166
+45 mins. 36 183 0 219 0 0 0 0 0 240 9 249 61 2 62 125
Total Volume 137 699 0 836 0 0 0 0 0 914 38 952 | 220 3 324 547

% App. Total | 16.4 83.6 0 0 0 0 0 96 4 40.2 0.5 59.2
PHF | .878 .955 .000 .954 | .000 .000 .000 .000] .000 952 .731 956 | .902 375 .750 .824

In - Peak Hour: 04:00 PM

In - Peak Hour: 04:00 PM
836

L 1
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ﬂ@ TRAFFIC DATA GATHERING

TURNING MOVEMENTS DIAGRAM
4:00 PM - 6:00 PM PEAK HOUR: 5:00PM TO 6:00 PM

Peds =0
oS 754 1,077
&
0 0
0 628 126 A
US-2 EB Off-Ramp US-2 EB On-Ramp
0 0 ﬁBicycIes]
0 0 0
<|:|> 0 0 U-Turn :
[0} [2]
E U-Turn [ | 0 E
405 > 170
) 0
V 0 820 43 HV PHF
INTERSECTION @ 0 0 sB | 3.6% | 0.90
o
PEAK HOUR VOLUME @ 775 863 NB 3.5% | 0.97
IN 2,022 WB #N/A | #N/A
ouT 2,022 EB 2.0% | 0.95
Peds =0 INTRS.| 3.2% | 0.94
PHF = Peak Hour Factor
HV = Heavy Vehicle
SR-9 @ US-2 EB Ramps
Lake Stevens, WA
COUNTED BY: TDG DATE OF COUNT: Tue. 8/21/18

REDUCTION DATE: Wed. 8/22/18 TIME OF COUNT: 4:00 PM - 6:00 PM
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Traffic Impact Analysis — Lake Stevens, WA Costco Lake Stevens

Intersection Capacity Reports

'I'SI October 2018

Transportation Solutions, Inc.



Timings Costco Lake Stevens
2: 79th Ave SE & 20th St SE Timing Plan: PM
A 20 N B T 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 150 935 5 420 10 5 55 5 75

Future Volume (vph) 150 935 5 420 10 5 55 5 75

Turn Type pm+pt NA  pm+pt NA  pm+pt NA  pm+pt NA  Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4 4

Detector Phase 5 2 1 6 3 8 7 4 4

Switch Phase

Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 95 225 95 225 95 225 95 225 225

Total Split (s) 134 885 95 846 95 225 95 225 225

Total Split (%) 10.3% 681% 7.3% 651% 73% 17.3% 7.3% 17.3% 17.3%

Yellow Time () 35 35 35 35 35 35 35 35 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None Min  None Min  None None None None None

Act Effct Green (s) 475 490 385 331 6.7 6.9 7.2 6.9 6.9

Actuated g/C Ratio 074 077 060 052 011 011 011 011 o0l1

vlc Ratio 027 072 002 053 006 006 031 003 030

Control Delay 46  10.2 52 116 363 316 381 406 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46  10.2 52 116 363 316 381 406 5.6

LOS A B A B D © D D A

Approach Delay 9.4 11.6 33.9 20.2

Approach LOS A B © ©

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 63.8

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:  2: 79th Ave SE & 20th St SE
Y o1 | Nos l @4

B8.55 | Meo.ss [fa.59 [l22.5s |
"'" @5 ‘_@6 \"'@? T@B

13.4s | [lg46s [ Mas 22,58 |

2018 Existing Synchro 9 Report

JPKH 08/22/2018



HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

2: 79th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 150 935 5 5 420 €3 10 5 5 55 5 75
Future Volume (veh/h) 150 935 5 5 420 35 10 5 5 55 5 75
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 0.97 100 1.00 0.98
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1881 1881 1881
Adj Flow Rate, veh/h 167 1039 6 6 467 39 11 6 6 61 6 83
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 1
Peak Hour Factor 090 09 09 09 09 09 09 090 090 090 090 090
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 1 1 1
Cap, veh/h 530 1190 7 194 980 82 208 59 59 268 192 160
Arrive On Green 007 064 064 001 058 058 001 007 007 005 010 0.0
Sat Flow, veh/h 1792 1868 11 1774 1696 142 1810 873 873 1792 1881 1568
Grp Volume(v), veh/h 167 0 1045 6 0 506 11 0 12 61 6 83
Grp Sat Flow(s),veh/h/In 1792 0 1879 1774 0 1837 1810 0 1746 1792 1881 1568
Q Serve(g_s), s 31 00 342 0.0 00 121 04 0.0 0.5 2.3 0.2 3.8
Cycle Q Clear(g_c), s 31 00 342 0.0 00 121 04 0.0 0.5 2.3 0.2 3.8
Prop In Lane 1.00 001 1.00 0.08 1.00 050  1.00 1.00
Lane Grp Cap(c), veh/h 530 0 1197 194 0 1062 208 0 118 268 192 160
VIC Ratio(X) 032 000 08 003 000 048 005 000 010 023 003 052
Avail Cap(c_a), veh/h 622 0 2101 298 0 1959 304 0 418 301 451 376
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 100 1.00
Uniform Delay (d), s/veh 8.1 00 111 266 0.0 92 319 00 329 304 304 320
Incr Delay (d2), s/veh 0.3 0.0 2.1 0.1 0.0 0.3 0.1 0.0 04 04 0.1 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.8 00 251 0.2 00 102 04 0.0 04 2.1 0.2 31
LnGrp Delay(d),s/veh 8.5 00 133 266 0.0 96 320 00 333 308 305 346
LnGrp LOS A B C A C C C C C
Approach Vol, veh/h 1212 512 23 150
Approach Delay, s/veh 12.6 9.8 32.7 329
Approach LOS B A © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 51 524 55 122 95 479 8.1 9.6
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  84.0 50 180 89 801 50 180
Max Q Clear Time (g_c+l1),s 20  36.2 2.4 5.8 51 141 4.3 2.5
Green Ext Time (p_c), s 09 117 0.0 0.2 0.1 3.6 0.0 0.2
Intersection Summary
HCM 2010 Ctrl Delay 13.7
HCM 2010 LOS B
2018 Existing Synchro 9 Report
JPKH 08/22/2018



Timings Costco Lake Stevens
3: 83rd Ave SE & 20th St SE Timing Plan: PM
O 2 N NV
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 125 880 25 420 5 5 25 10 5
Future Volume (vph) 125 880 25 420 5 5 25 10 5
Turn Type pm+pt NA  pm+pt NA  Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 5 2 1 6 8 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 225 225 225 225
Total Split (s) 120 920 100 900 230 230 230 230 230
Total Split (%) 9.6% 73.6% 80% 72.0% 184% 184% 184% 184% 18.4%
Yellow Time () 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min  None Min~ None None None None None
Act Effct Green (s) 451 442 387 326 7.3 7.3 7.3
Actuated g/C Ratio 075 073 064 054 012 012 0.12
vlc Ratio 020 069 007 048 005 011 0.33
Control Delay 30 106 28 100 33.1 5.2 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30 106 28 100 33.1 5.2 16.7
LOS A B A A © A B
Approach Delay 9.7 9.6 12.7 16.7
Approach LOS A A B B

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 60.2

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69

Intersection Signal Delay: 10.1
Intersection Capacity Utilization 73.8%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service D

Splits and Phases:  3: 83rd Ave SE & 20th St SE

o1 | <o l o4
we [ []zzs [ B | |
.‘—
A @53 @5 Tﬁa
2z | [lecs [ [lzzs [ ]
2018 Existing Synchro 9 Report
JPKH 08/22/2018



HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

3: 83rd Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 880 10 25 420 25 5 5 25 10 5 65
Future Volume (veh/h) 125 880 10 25 420 25 5 5 25 10 5 65
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 099 099 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 134 946 11 27 452 27 5 5 27 11 5 70
Adj No. of Lanes 1 1 0 1 1 0 0 1 1 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0093
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 0 0 0
Cap, veh/h 696 1224 14 353 1070 64 138 100 134 79 14 110
Arrive On Green 007 066 066 003 061 061 008 008 008 008 008 008
Sat Flow, veh/h 1792 1856 22 1774 1740 104 566 1193 1605 133 166 1311
Grp Volume(v), veh/h 134 0 957 27 0 479 10 0 27 86 0 0
Grp Sat Flow(s),veh/h/In 1792 0 1877 1774 0 1844 1759 0 1605 1611 0 0
Q Serve(g_s), s 15 00 211 0.3 0.0 8.0 0.0 0.0 0.9 13 0.0 0.0
Cycle Q Clear(g_c), s 15 00 211 0.3 0.0 8.0 0.3 0.0 0.9 3.0 0.0 0.0
Prop In Lane 1.00 001 1.00 0.06 0.0 100 013 0.81
Lane Grp Cap(c), veh/h 696 0 1238 353 0 1134 238 0 134 203 0 0
VIC Ratio(X) 019 000 077 008 000 042 004 000 020 042 000 0.00
Avail Cap(c_a), veh/h 788 0 2759 463 0 2648 595 0 499 564 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 0.00 0.0
Uniform Delay (d), s/veh 3.7 0.0 7.0 6.8 0.0 60 251 00 254 264 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 11 0.1 0.0 0.3 0.1 0.0 0.7 1.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 13 00 164 0.3 0.0 7.3 0.3 0.0 0.8 2.6 0.0 0.0
LnGrp Delay(d),s/veh 3.8 0.0 8.1 6.9 0.0 6.2 252 00 261 278 0.0 0.0
LnGrp LOS A A A A C C C
Approach Vol, veh/h 1091 506 37 86
Approach Delay, s/veh 7.6 6.3 25.9 27.8
Approach LOS A A © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 438 9.5 9.0 411 9.5
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 55  87.5 18.5 75 855 18.5
Max Q Clear Time (g_c+l1),s 23  23.1 5.0 35 100 2.9
Green Ext Time (p_c), s 00 162 0.4 01 165 0.5
Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A
2018 Existing Synchro 9 Report
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Timings Costco Lake Stevens
4: 91st Ave SE & 20th St SE Timing Plan: PM
A Lo+~ N

Lane Group EBL EBT WBT SBL SBT SBR 21 78

Lane Configurations

Traffic Volume (vph) 130 745 360 100 0 95

Future Volume (vph) 130 745 360 100 0 95

Turn Type pm+pt NA NA  Perm NA  Perm

Protected Phases 5 2 6 4 1 8

Permitted Phases 2 4 4

Detector Phase 5 2 6 4 4 4

Switch Phase

Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 95 225 225 225 225 225 95 225

Total Split (s) 310 945 730 460 460  46.0 95 460

Total Split (%) 20.7% 63.0% 48.7% 30.7% 30.7% 30.7% 6%  31%

Yellow Time () 35 35 35 35 35 35 35 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 45 45 45

Lead/Lag lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None Min Min  None None None None None

Act Effct Green (s) 222 208 132 8.8 8.8

Actuated g/C Ratio 057 054 034 023 023

vlc Ratio 021 040 043 032 022

Control Delay 6.3 6.1 114 16.7 55

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 6.3 6.1 114 16.7 55

LOS A A B B A

Approach Delay 6.1 114 11.2

Approach LOS A B B

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 38.8

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.43

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  4: 91st Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

4: 91st Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 745 0 0 360 130 0 0 0 100 0 95
Future Volume (veh/h) 130 745 0 0 360 130 0 0 0 100 0 95
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1881 1881 1900 1900 1900 1900 1900 1881 1881
Adj Flow Rate, veh/h 134 768 0 0 371 134 0 0 0 103 0 98
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 1 1 1
Cap, veh/h 557 1538 0 345 773 275 0 271 0 441 0 227
Arrive On Green 011 043 000 000 030 030 000 000 000 014 000 014
Sat Flow, veh/h 1792 3668 0 1792 2584 920 0 1900 0 1420 0 1593
Grp Volume(v), veh/h 134 768 0 0 255 250 0 0 0 103 0 98
Grp Sat Flow(s),veh/h/In 1792 1787 0 1792 1787 1717 0 1900 0 1420 0 1593
Q Serve(g_s), s 0.0 4.7 0.0 0.0 45 3.6 0.0 0.0 0.0 2.0 0.0 1.7
Cycle Q Clear(g_c), s 0.0 4.7 0.0 0.0 35 3.6 0.0 0.0 0.0 2.0 0.0 1.7
Prop In Lane 1.00 0.00 1.00 054  0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 557 1538 0 345 535 514 0 271 0 441 0 227
VIC Ratio(X) 024 050 000 000 048 049 000 000 000 023 000 043
Avail Cap(c_a), veh/h 1926 10636 0 635 4048 3889 0 2607 0 2186 0 2186
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 000 000 100 100 000 000 000 100 000 1.00
Uniform Delay (d), s/veh 10.2 6.3 0.0 0.0 8.7 8.7 0.0 0.0 00 120 00 118
Incr Delay (d2), s/veh 0.2 0.3 0.0 0.0 0.7 0.7 0.0 0.0 0.0 0.3 0.0 13
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 18 4.1 0.0 0.0 3.2 3.2 0.0 0.0 0.0 1.4 0.0 15
LnGrp Delay(d),s/veh 10.4 6.5 0.0 0.0 9.3 94 0.0 0.0 0.0 123 00 131
LnGrp LOS B A A A B B
Approach Vol, veh/h 902 505 0 201
Approach Delay, s/veh 7.1 9.4 0.0 12.7
Approach LOS A A B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 39 175 8.8 79 136 8.8
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  90.0 415 265 685 415
Max Q Clear Time (g_c+l1),s 0.0 6.7 4.0 2.0 5.6 0.0
Green Ext Time (p_c), s 0.0 6.2 0.9 0.3 33 0.0
Intersection Summary
HCM 2010 Ctrl Delay 85
HCM 2010 LOS A
2018 Existing Synchro 9 Report
JPKH 08/22/2018



Timings Costco Lake Stevens
5: SR 9 & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 675 120 300 165 705 175 90 430 55
Future Volume (vph) 80 675 120 300 165 705 175 90 430 55
Turn Type pm+pt NA  pm+pt NA Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 5.0 3.0 5.0 30 100 100 30 100 100
Minimum Split (s) 90 443 90 443 86 430 430 85 430 430
Total Split (s) 110 540 200 630 320 590 590 220 490 490
Total Split (%) 71% 34.8% 12.9% 40.6% 20.6% 381% 381% 14.2% 31.6% 31.6%
Yellow Time () 35 35 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 55 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min  None Min Min
Act Effct Green (s) 390 332 472 400 159 341 341 108 289 289
Actuated g/C Ratio 03 030 042 036 014 031 031 010 026 0.26
vlc Ratio 022 074 050 032 067 067 031 055 048 011
Control Delay 237 411 283 268 625 385 116 664 389 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 237 411 283 268 625 385 116 664 389 04
LOS © D © © E D B E D A
Approach Delay 39.4 27.1 37.8 39.5
Approach LOS D © D D
Intersection Summary
Cycle Length: 155
Actuated Cycle Length: 111.8
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 36.8 Intersection LOS: D
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  5: SR 9 & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

5: SR 9 & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 675 80 120 300 85 165 705 175 90 430 55
Future Volume (veh/h) 80 675 80 120 300 85 165 705 175 90 430 55
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 82 696 82 124 309 88 170 727 180 93 443 57
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 1 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 2 2 2 1 1 1 2 2 2
Cap, veh/h 386 981 116 264 886 248 202 1221 546 118 1045 467
Arrive On Green 005 03 03 007 032 032 011 034 034 007 030 030
Sat Flow, veh/h 1792 3222 379 1774 2731 765 1792 3574 1599 1774 3539 1583
Grp Volume(v), veh/h 82 386 392 124 198 199 170 727 180 93 443 57
Grp Sat Flow(s),veh/h/In 1792 1787 1814 1774 1770 1726 1792 1787 1599 1774 1770 1583
Q Serve(g_s), s 32 199 199 4.9 8.8 9.1 96 174 8.7 54 105 2.7
Cycle Q Clear(g_c), s 32 199 199 4.9 8.8 9.1 96 174 8.7 54 105 2.7
Prop In Lane 1.00 021  1.00 044  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 386 544 553 264 574 560 202 1221 546 118 1045 467
VIC Ratio(X) 021 071 071 047 035 035 084 060 033 079 042 012
Avail Cap(c_a), veh/h 399 836 848 395 981 957 458 1809 809 282 1450 649
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 232 320 320 244 267 267 451 282 253 477 294 267
Incr Delay (d2), s/veh 0.1 2.1 2.0 0.5 04 0.5 3.6 0.8 0.6 4.3 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 29 1563 155 4.3 7.8 7.9 86 136 7.0 5.0 8.9 2.2
LnGrp Delay(d),s/veh 233 341 340 249 271 272 486 290 259 520 299 269
LnGrp LOS C C C C C C D C C D C C
Approach Vol, veh/h 860 521 1077 593
Approach Delay, s/veh 33.0 26.6 31.6 33.1
Approach LOS © © © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 124 419 123 371 172 371 102 391
Change Period (Y+Rc), s 5.5 6.5 5.5 5.5 5.5 6.5 5.5 5.5
Max Green Setting (Gmax),s 165 525 145 485 265 425 55 575
Max Q Clear Time (g_c+l1),s 74 194 69 219 116 125 52 111
Green Ext Time (p_c), s 01 160 0.1 9.7 02 152 00 113
Intersection Summary
HCM 2010 Ctrl Delay 314
HCM 2010 LOS ©
2018 Existing Synchro 9 Report
JPKH 08/22/2018



Timings Costco Lake Stevens
6: 99th Ave SE & 20th St SE Timing Plan: PM
e Y
Lane Group EBL EBT WBT NBL NBT SBL  SBT g1
Lane Configurations
Traffic Volume (vph) 95 800 420 5 5 55 10
Future Volume (vph) 95 800 420 5 5 55 10
Turn Type pm+pt NA NA  Perm NA  Perm NA
Protected Phases 5 2 6 8 4 1
Permitted Phases 2 8 4
Detector Phase 5 2 6 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 225 225 225 225 9.5
Total Split (s) 150 515 460 290 290 290 29.0 9.5
Total Split (%) 16.7% 57.2% 51.1% 322% 322% 322% 322% 11%
Yellow Time () 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 4.5 4.5
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min Min  None None None None None
Act Effct Green (s) 229 223 169 7.2 7.2 7.2 7.2
Actuated g/C Ratio 065 064 048 021 021 021 021
vlc Ratio 013 037 028 002 003 021 019
Control Delay 4.7 5.0 94 130 107 151 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 5.0 94 130 107 151 7.1
LOS A A A B B B A
Approach Delay 5.0 9.4 115 10.8
Approach LOS A A B B
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 35
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 6.9 Intersection LOS: A
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  6: 99th Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

6: 99th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 95 800 25 0 420 40 5 5 5 55 10 60
Future Volume (veh/h) 95 800 25 0 420 40 5 5 5 55 10 60
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1881 1881 1900 1900 1900 1900 1845 1845 1900
Adj Flow Rate, veh/h 97 816 26 0 429 41 5 5 5 61 10 61
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 0
Peak Hour Factor 098 098 098 098 098 098 098 098 098 09 098 0098
Percent Heavy Veh, % 0 0 0 1 1 1 0 0 0 3 3 3
Cap, veh/h 549 1976 63 368 947 90 370 107 107 422 28 168
Arrive On Green 010 055 0b5 000 029 029 012 012 012 012 012 012
Sat Flow, veh/h 1810 3571 114 1792 3298 314 1350 873 873 1385 226 1376
Grp Volume(v), veh/h 97 412 430 0 232 238 5 0 10 61 0 71
Grp Sat Flow(s),veh/h/In 1810 1805 1880 1792 1787 1825 1350 0 1746 1385 0 1602
Q Serve(g_s), s 0.0 3.7 3.7 0.0 2.9 3.0 0.1 0.0 0.1 11 0.0 11
Cycle Q Clear(g_c), s 0.0 3.7 3.7 0.0 2.9 3.0 12 0.0 0.1 13 0.0 11
Prop In Lane 1.00 0.06  1.00 017  1.00 050  1.00 0.86
Lane Grp Cap(c), veh/h 549 999 1040 368 513 524 370 0 213 422 0 196
VIC Ratio(X) 018 041 041 000 045 046 001 000 005 024 000 0.36
Avail Cap(c_a), veh/h 1046 3059 3185 684 2674 2730 1397 0 1542 1476 0 1415
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 000 100 100 100 000 100 100 000 1.00
Uniform Delay (d), s/veh 9.6 3.6 3.6 0.0 8.1 81 117 00 107 113 00 112
Incr Delay (d2), s/veh 0.2 0.3 0.3 0.0 0.6 0.6 0.0 0.0 0.1 0.2 0.0 11
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 12 3.2 34 0.0 2.7 2.8 0.1 0.0 0.1 0.8 0.0 1.0
LnGrp Delay(d),s/veh 9.8 3.9 3.8 0.0 8.7 87 118 00 108 115 0.0 123
LnGrp LOS A A A A A B B B B
Approach Vol, veh/h 939 470 15 132
Approach Delay, s/veh 45 8.7 11.1 11.9
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 00 1938 7.9 74 125 7.9
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  47.0 245 105 415 24.5
Max Q Clear Time (g_c+l1),s 0.0 5.7 3.3 2.0 5.0 3.2
Green Ext Time (p_c), s 0.0 6.3 0.6 35 2.9 0.6
Intersection Summary
HCM 2010 Ctrl Delay 6.4
HCM 2010 LOS A
2018 Existing Synchro 9 Report
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Timings Costco Lake Stevens

7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 345 €55 25 230 50 190 75 65 75 170
Future Volume (vph) 345 355 25 230 50 190 75 65 75 170
Turn Type pm+pt NA  pm+pt NA Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 1 7 4 5
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 40 780 130 470 180 380 130 210 410 440
Total Split (%) 29.3% 520% 8.7% 313% 120% 253% 8.7% 14.0% 27.3% 29.3%
Yellow Time () 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead lag Lead Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None None
Act Effct Green (s) 370 290 181 115 81 135 201 88 166 372
Actuated g/C Ratio 053 041 026 016 012 019 029 012 024 053
vlc Ratio 049 029 008 046 025 054 015 030 018 0.9
Control Delay 139 165 143 324 381 359 46 379 280 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 139 165 143 324 381 359 46 379 280 2.1
LOS B B B © D D A D © A
Approach Delay 15.3 30.7 28.8 15.9
Approach LOS B © © B

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 70.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  7: S Lk Stevens Rd & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 345 355 55 25 230 25 50 190 75 65 75 170
Future Volume (veh/h) 345 355 55 25 230 25 50 190 75 65 75 170
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 098  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 352 362 56 26 235 26 51 194 77 66 77 173
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Percent Heavy Veh, % 0 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 658 1154 177 395 648 71 91 324 322 107 342 601
Arrive On Green 020 037 037 003 020 020 005 017 017 006 018 0.8
Sat Flow, veh/h 1810 3138 481 1774 3212 351 1774 1863 1570 1774 1863 1578
Grp Volume(v), veh/h 352 207 211 26 128 133 51 194 77 66 77 173
Grp Sat Flow(s),veh/h/In 1810 1805 1814 1774 1770 1793 1774 1863 1570 1774 1863 1578
Q Serve(g_s), s 6.6 4.0 4.1 0.6 31 31 1.4 4.7 12 18 1.7 3.7
Cycle Q Clear(g_c), s 6.6 4.0 4.1 0.6 31 31 1.4 4.7 12 18 1.7 3.7
Prop In Lane 1.00 027  1.00 020  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 658 664 667 395 357 362 91 324 322 107 342 601
VIC Ratio(X) 054 031 032 007 03 037 056 060 024 062 023 0.29
Avail Cap(c_a), veh/h 1760 2707 2720 649 1534 1555 489 1273 1121 597 1387 1486
HCM Platoon Ratio 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 100 111 111 147 168 169 227 187 60 225 17.0 106
Incr Delay (d2), siveh 0.7 0.3 0.3 0.1 0.6 0.6 5.4 18 0.4 5.6 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 6.0 3.6 3.7 0.5 2.8 2.9 1.4 4.7 1.0 19 1.6 3.0
LnGrp Delay(d),s/veh 106 113 114 147 175 175 281 204 64 281 174 108
LnGrp LOS B B B B B B C C A C B B
Approach Vol, veh/h 770 287 322 316
Approach Delay, s/veh 11.0 17.2 18.3 16.0
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.0 225 70 135 141 144 75 130
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 85 735 135 365 395 425 165 335
Max Q Clear Time (g_c+l1),s 2.6 6.1 3.4 5.7 8.6 5.1 3.8 6.7
Green Ext Time (p_c), s 0.0 4.4 0.1 1.2 11 4.3 0.9 14
Intersection Summary
HCM 2010 Ctrl Delay 14.4
HCM 2010 LOS B
2018 Existing Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
8: SR 9 & 4th St Timing Plan: PM

Int Delay, siveh 1
Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations F 5 'l + F % 4+ F
Traffic Vol, veh/h 0 0 10 15 0 30 0 85 50 55 550 40
Future Vol, veh/h 0 0 10 15 0 30 0 85 50 55 550 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - Free
Storage Length - - 0 0 - 25 - - 100 150 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor % 9% 9% 9% 96 9% 96 96 9% 96 9% 96
Heavy Vehicles, % 0 0 0 2 0 2 0 1 1 2 2 2
Mvmt Flow 0 0 10 16 0 A 0 849 52 57 573 42
MajorMinor _ Mino2  Minorl Mol  Map2
Conflicting Flow Al - - 573 1537 - 849 - 0 0 849 0 0
Stage 1 - - - 849 - - - - - - - -
Stage 2 - - - 688 - - - - - -
Critical Hdwy - - 62 712 - 6.22 - - - 412
Critical Hdwy Stg 1 - - - 6.12 - - - - - -
Critical Hdwy Stg 2 - - - 6.12 - - - - - -
Follow-up Hdwy - - 33 3518 - 3.318 - - - 2218 - -
Pot Cap-1 Maneuver 0 0 523 95 0 361 0 - - 789 - 0
Stage 1 0 0 - 356 0 - 0 - - - - 0
Stage 2 0 0 - 436 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 523 88 - 361 - - - 789
Mov Cap-2 Maneuver - - - 211 - - - - - -
Stage 1 - - - 35
Stage 2 - - - 39

HCM Control Delay,s 12 18.4 0 0.9
HCM LOS B C

Capacity (veh/h) - - 523 211 361 789
HCM Lane V/C Ratio - - 0.02 0.074 0.087 0.073
HCM Control Delay (s) - - 12 234 159 99
HCM Lane LOS - - B C C A
HCM 95th 9%tile Q(veh) - - 01 02 03 02
2018 Existing Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
9: SR 9 & S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 3.7

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 'l fF % 4+ F $4 F
Traffic Vol, veh/h 120 0 10 0 0 10 5 89 165 0 610 35
Future Vol, veh/h 120 0 10 0 0 10 5 89 165 0 610 35
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Stop - - Stop - - Free - - Free
Storage Length 25 - 0 - - 0 150 - 400 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9% 9 95 95 95 95 95 95 95 95 95 05
Heavy Vehicles, % 0 0 0 0 0 0 0 1 1 0 3 3
Mvmt Flow 126 0 n 0 0 n 5 942 174 0 642 37

Conflicting Flow Al 1595 - 642 - - 942 642 0 - - - 0
Stage 1 642 - - - - - - - - - - -
Stage 2 953 - - - - - -

Critical Hdwy 7.1 - 6.2 - - 62 41

Critical Hdwy Stg 1 6.1
Critical Hdwy Stg 2 6.1 - - - = - -
Follow-up Hdwy 35 - 33 - - 33 22

Pot Cap-1 Maneuver  ~87 0 478 0 0 322 952 0 0 0
Stage 1 466 0 0 0 - - 0 0 0
Stage 2 314 0 - 0 0 0 0 0

Platoon blocked, %

Mov Cap-1 Maneuver ~ 84 - 478 - - 322 952

Mov Cap-2 Maneuver 203 - - - - - -

Stage 1 464
Stage 2 302

HCM Control Delay, s 45.4 16.6 0 0
HCM LOS E C

Capacity (veh/h) 952 - 203 478 322
HCM Lane V/C Ratio 0.006 - 0.622 0.022 0.033
HCM Control Delay (s) 8.8 - 481 127 16.6
HCM Lane LOS A - E B C
HCM 95th %tile Q(veh) 0 - 36 01 01

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Timings Costco Lake Stevens
10: SR 9 & 32nd St Timing Plan: PM
S N RV R T
Lane Group EBT WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 20 15 115 5 935 70 90 530 5
Future Volume (vph) 20 15 115 5 935 70 90 530 5
Turn Type NA NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 3.0 3.0 50 100 100 30 100 100
Minimum Split (s) 85 356 356 105 355 355 85 325 325
Total Split (s) 86 356 356 105 664 664 94 653 653
Total Split (%) 7.2% 29.7% 29.7% 8.8% 55.3% 553% 7.8% 544% 54.4%
Yellow Time () 35 3.6 3.6 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.5 6.5 6.5 55 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min  None Min Min
Act Effct Green (s) 31 8.2 82 681 621 621 712 694 694
Actuated g/C Ratio 003 008 008 069 063 063 072 070 0.70
vlc Ratio 065 040 046 001 081 007 038 041 0.0
Control Delay 734 506 121 46 219 04 9.0 8.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 734 506 121 46 219 04 9.0 8.7 0.0
LOS E D B A © A A A A
Approach Delay 734 253 20.3 8.7
Approach LOS E © © A
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 98.6
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  10: SR 9 & 32nd St
\'91 TEZ 'Am ?—ﬁa
24t | [ee.2c [ 1les | |zses | ]
@5 1' (]
10,68 [Hs5.3= [ 1
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

10: SR 9 & 32nd St Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 20 15 45 15 115 5 935 70 90 530 5
Future Volume (veh/h) 10 20 15 45 15 115 5 935 70 90 530 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 10 20 16 46 15 117 5 954 71 92 541 5
Adj No. of Lanes 0 1 0 0 1 1 1 1 1 1 1 1
Peak Hour Factor 098 098 092 098 098 098 098 098 098 098 098 0098
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 2 2 2
Cap, veh/h 13 25 20 133 43 155 489 1105 940 233 1153 980
Arrive On Green 003 003 003 010 010 010 001 059 059 004 062 062
Sat Flow, veh/h 385 770 616 1381 450 1615 1792 1881 1599 1774 1863 1583
Grp Volume(v), veh/h 46 0 0 61 0 117 5 954 71 92 541 5
Grp Sat Flow(s),veh/h/In 1772 0 0 1831 0 1615 1792 1881 1599 1774 1863 1583
Q Serve(g_s), s 24 0.0 0.0 2.9 0.0 6.6 01 400 1.8 19 147 0.1
Cycle Q Clear(g_c), s 24 0.0 0.0 2.9 0.0 6.6 01 400 18 19 147 0.1
Prop In Lane 0.22 035 0.75 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 58 0 0 176 0 155 489 1105 940 233 1153 980
VIC Ratio(X) 079 000 000 03 000 075 001 08 008 039 047 001
Avail Cap(c_a), veh/h 58 0 0 583 0 515 573 1197 1017 239 1163 989
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 000 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 45.2 0.0 00 398 00 415 85 162 84 171 9.6 6.9
Incr Delay (d2), s/veh 49.1 0.0 0.0 0.9 0.0 54 0.0 6.9 0.1 0.8 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 3.6 0.0 0.0 2.7 0.0 5.7 01 303 14 23 122 0.1
LnGrp Delay(d),s/veh 94.3 0.0 0.0 406 00 469 85 231 84 179 101 6.9
LnGrp LOS F D D A C A B B A
Approach Vol, veh/h 46 178 1030 638
Approach Delay, s/veh 94.3 44.7 22.0 11.2
Approach LOS F D © B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 91 618 8.6 6.1 6438 14.7
Change Period (Y+Rc), s 5.5 6.5 5.5 5.5 6.5 5.6
Max Green Setting (Gmax),s 3.9  59.9 3.1 50 588 30.0
Max Q Clear Time (g_c+l1),s 3.9 420 4.4 21 167 8.6
Green Ext Time (p_c), s 00 134 0.0 0.0 242 0.5
Intersection Summary
HCM 2010 Ctrl Delay 22.3
HCM 2010 LOS ©
2018 Existing Synchro 9 Report
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Timings Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
"SR N B S A
Lane Group WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 65 70 740 325 30 550 10
Future Volume (vph) 210 65 70 740 325 30 550 10
Turn Type Perm NA  pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 5.0 5.0 30 100 100 30 100 100
Minimum Split (s) ®y s Qb 5 b 95 255 255
Total Split (s) 380 380 300 920 920 300 920 920
Total Split (%) 238% 238% 18.8% 57.5% 57.5% 18.8% 57.5% 57.5%
Yellow Time () 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None C-Min C-Min None C-Min C-Min
Act Effct Green (s) 31.0 310 1159 1082 1082 1099 1035 1035
Actuated g/C Ratio 019 019 072 068 068 069 065 0.65
vlc Ratio 065 086 014 062 031 009 049 001
Control Delay 68.0 611 62 119 5.3 7.7 174 0.0
Queue Delay 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 68.0 611 62 124 5.3 7.7 174 0.0
LOS E E A B A A B A
Approach Delay 63.7 10.0 16.6
Approach LOS E A B

Intersection Summary

Cycle Length: 160

Actuated Cycle Length: 160

Offset: 25 (16%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd
I\'ﬁl TEZ (R}
s [ Tz [ |
! ¥
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 210 65 270 70 740 325 30 550 10
Future Volume (veh/h) 0 0 0 210 65 270 70 740 325 30 550 10
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1845 1845 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 221 68 284 74 779 342 32 579 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 095 095 09 09 095 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3
Cap, veh/h 357 63 265 504 1242 1056 243 1220 1037
Arrive On Green 020 020 020 002 045 045 001 066 0.66
Sat Flow, veh/h 1757 312 1303 1757 1845 1568 1757 1845 1568
Grp Volume(v), veh/h 221 0 352 74 779 342 32 579 11
Grp Sat Flow(s),veh/h/In 1757 0 1615 1757 1845 1568 1757 1845 1568
Q Serve(g_s), s 18.3 00 325 22 517 224 10 248 0.4
Cycle Q Clear(g_c), s 18.3 00 325 22 517 224 10 248 0.4
Prop In Lane 1.00 081  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 357 0 328 504 1242 1056 243 1220 1037
VIC Ratio(X) 062 000 107 015 063 032 013 047 0.01
Avail Cap(c_a), veh/h 357 0 328 727 1242 1056 487 1220 1037
HCM Platoon Ratio 100 100 1.00 067 067 067 1.00 100 1.00
Upstream Filter(l) 100 000 100 045 045 045 092 092 092
Uniform Delay (d), s/veh 58.1 00 638 104 285 205 169 134 9.2
Incr Delay (d2), siveh 35 00 705 0.1 11 0.4 0.1 12 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 14.2 00 376 19 324 133 09 186 0.3
LnGrp Delay(d),s/veh 61.6 00 1343 104 296 209 169 146 9.3
LnGrp LOS E F B C C B B A
Approach Vol, veh/h 573 1195 622
Approach Delay, s/veh 106.2 25.9 14.6
Approach LOS F © B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 78 1142 9.7 1123 38.0
Change Period (Y+Rc), s 5.5 6.5 5.5 6.5 5.5
Max Green Setting (Gmax),s 245  85.5 245 855 325
Max Q Clear Time (g_c+l1),s 3.0  53.7 42 268 34.5
Green Ext Time (p_c), s 00 201 02 281 0.0
Intersection Summary
HCM 2010 Ctrl Delay 422
HCM 2010 LOS D
2018 Existing Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
12: US 2 WB Off-Ramp & Bunk Foss Rd Timing Plan: PM

Int Delay, siveh 8.1

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations 4 + % F
Traffic Vol, veh/h 855 0 0 230 315 80
Future Vol, veh/h 355 0 0 230 315 80
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 1 1 2 2 3 3
Mvmt Flow 382 0 0 247 339 86

Conflicting Flow Al 0 - - - 629 382
Stage 1 - - - - 382 -
Stage 2 - - - - 247 -

Critical Hdwy - - - - 643 6.23

Critical Hdwy Stg 1 - - - - 543 -

Critical Hdwy Stg 2 - - - - 543 -

Follow-up Hdwy - - - - 3.527 3.327

Pot Cap-1 Maneuver - 0 0 - 445 663
Stage 1 - 0 0 - 688 -
Stage 2 - 0 0 - 792

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - - 445 663
Mov Cap-2 Maneuver - - - - 537 -
Stage 1 - - - - 688
Stage 2 - - - - 7192

HCM Control Delay, s 0 0 20.2
HCM LOS C

Capacity (veh/h) 537 663
HCM Lane V/C Ratio 0.631 0.13
HCM Control Delay (s) 225 112
HCM Lane LOS C B
HCM 95th %tile Q(veh) 44 04
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Timings Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
- 5 bt o2
Lane Group EBT EBR NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 0 150 880 45 130 630
Future Volume (vph) 0 150 880 45 130 630
Turn Type NA  Perm NA  Perm pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 2 2 1 6
Switch Phase
Minimum Initial (S) 5.0 50 100 100 30 100
Minimum Split (s) 306 306 245 245 95 265
Total Split (s) 500 500 8.0 8.0 250 850
Total Split (%) 313% 31.3% 53.1% 53.1% 15.6% 53.1%
Yellow Time () 3.6 3.6 5.0 5.0 35 5.0
All-Red Time (s) 2.0 2.0 15 15 2.0 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 6.5 6.5 5.5 6.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None C-Min C-Min  None C-Min
Act Effct Green (s) 309 309 990 99.0 1180 117.0
Actuated g/C Ratio 019 019 062 062 074 073
vlc Ratio 079 037 083 005 049 050
Control Delay 71.7 89 337 35 193 103
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 71.7 89 337 35 193 104
LOS E A © A B B
Approach Delay 52.1 32.2 11.9
Approach LOS D © B

Intersection Summary

Cycle Length: 160

Actuated Cycle Length: 160

Offset: 10 (6%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 28.7 Intersection LOS: C

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:  13: SR 9 & US 2 EB Ramps
\'91 Tﬁz (R) o4
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HCM 2010 Signalized Intersection Summary

13: SR 9 & US 2 EB Ramps

Costco Lake Stevens
Timing Plan: PM

A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 255 0 150 0 0 0 0 880 45 130 630 0
Future Volume (veh/h) 255 0 150 0 0 0 0 880 45 130 630 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 099 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 0 1827 1827 1827 1827 0
Adj Flow Rate, veh/h 271 0 160 0 936 48 138 670 0
Adj No. of Lanes 0 1 1 0 1 1 1 1 0
Peak Hour Factor 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 2 2 2 0 4 4 4 4 0
Cap, veh/h 313 0 281 0 1231 1046 297 1364 0
Arrive On Green 018 000 018 000 067 067 008 100 0.0
Sat Flow, veh/h 1760 0 1583 0 1827 1553 1740 1827 0
Grp Volume(v), veh/h 271 0 160 0 936 48 138 670 0
Grp Sat Flow(s),veh/h/In 1760 0 1583 0 1827 1553 1740 1827 0
Q Serve(g_s), s 239 00 148 00 5438 1.7 4.0 0.0 0.0
Cycle Q Clear(g_c), s 23.9 00 148 00 548 1.7 4.0 0.0 0.0
Prop In Lane 1.00 1.00 0.00 100 1.00 0.00
Lane Grp Cap(c), veh/h 313 0 281 0 1231 1046 297 1364 0
VIC Ratio(X) 087 000 057 000 076 005 046 049 0.00
Avail Cap(c_a), veh/h 488 0 439 0 1231 1046 442 1364 0
HCM Platoon Ratio 100 100 1.00 100 100 100 200 200 1.00
Upstream Filter(1) 100 000 1.00 000 100 100 083 083 000
Uniform Delay (d), s/veh 63.9 00 602 00 175 88 191 0.0 0.0
Incr Delay (d2), s/veh 10.8 0.0 2.2 0.0 45 0.1 0.7 11 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 18.4 00 109 00 376 13 5.0 0.7 0.0
LnGrp Delay(d),s/veh 74.7 00 623 00 219 89 198 11 0.0
LnGrp LOS E E C A B A
Approach Vol, veh/h 431 984 808
Approach Delay, s/veh 70.1 21.3 4.2
Approach LOS E © A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 11.7 1143 34.0 126.0
Change Period (Y+Rc), s 5.5 6.5 5.6 6.5
Max Green Setting (Gmax),s 195  78.5 44.4 78.5
Max Q Clear Time (g_c+l1),s 6.0  56.8 25.9 2.0
Green Ext Time (p_c), s 02 162 2.5 35.3
Intersection Summary
HCM 2010 Ctrl Delay 24.6
HCM 2010 LOS ©
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HCM 2010 TWSC Costco Lake Stevens
14: S Lk Stevens Rd & 99th Ave SE Timing Plan: PM

Int Delay, siveh 15
Movement  EBL EBT WBT WBR SBL s8R
Lane Configurations d b b
Traffic Vol, veh/h 5 160 10 5 25 5
Future Vol, veh/h 5 160 10 5 25 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 172 1 5 27 5
MajorMinor __ Majorl  Majr2 M2 00000
Conflicting Flow Al 16 0 - 0 196 13
Stage 1 - - - - 13 -
Stage 2 - - - - 183 -
Critical Hdwy 4.1 - - - 64 6.2
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 2.2 - - - 35 33
Pot Cap-1 Maneuver 1615 - - - 797 1073
Stage 1 - - - - 1015 -
Stage 2 - - - - 853
Platoon blocked, % - - -

Mov Cap-1 Maneuver 1615 - - - 795 1073
Mov Cap-2 Maneuver - - - - 795 -
Stage 1 - - - - 1015
Stage 2 - - - - 850

HCM Control Delay,s 0.2 0 9.5
HCM LOS A

Capacity (veh/h) 1615 - - - 831
HCM Lane V/C Ratio 0.003 - - - 0.039
HCM Control Delay (s) 7.2 0 - - 95
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 01
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HCM 2010 TWSC Costco Lake Stevens
15: 103rd Ave SE & S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 6.5

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations T qd W

Traffic Vol, veh/h 130 15 145 10 10 185
Future Vol, veh/h 130 15 145 10 10 185
Conflicting Peds, #/hr 0 1 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 141 16 158 11 11 201

Conflicting Flow Al 0 0 159 0 476 150
Stage 1 - - - - 150 -
Stage 2 - - - - 326 -

Critical Hdwy - - 413 - 644 6.24

Critical Hdwy Stg 1 - - - - 544 -

Critical Hdwy Stg 2 - - - - 544 -

Follow-up Hdwy - - 2.227 - 3.536 3.336

Pot Cap-1 Maneuver - - 1414 - 544 891
Stage 1 - - - - 873 -
Stage 2 - - - - 127

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1414 - 483 890
Mov Cap-2 Maneuver - - - - 483 -
Stage 1 - - - - 872
Stage 2 - - - - 646

HCM Control Delay, s 0 7.4 10.6
HCM LOS B

Capacity (veh/h) 853 - - 1414

HCM Lane V/C Ratio 0.248 - - 0111 -

HCM Control Delay (s) 10.6 - - 79 0

HCM Lane LOS B - - A A

HCM 95th %tile Q(veh) 1 - - 04 -
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Timings Costco Lake Stevens

2: 79th Ave SE & 20th St SE Timing Plan: PM
A 20 N B T 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 180 1115 5 505 10 5 65 5 90

Future Volume (vph) 180 1115 5 505 10 5 65 5 90

Turn Type pm+pt NA  pm+pt NA  pm+pt NA  pm+pt NA  Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4 4

Detector Phase 5 2 1 6 3 8 7 4 4

Switch Phase

Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 95 225 95 225 95 225 95 225 225

Total Split (s) 134 885 95 846 95 225 95 225 225

Total Split (%) 10.3% 681% 7.3% 651% 73% 17.3% 7.3% 17.3% 17.3%

Yellow Time () 35 35 35 35 35 35 35 35 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lead Lag Lag Lead lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None Min  None Min  None None None None None

Act Effct Green (s) 824 809 747 696 7.4 6.1 8.3 6.9 6.9

Actuated g/C Ratio 082 08 075 070 007 006 008 007 007

vlc Ratio 032 08 003 047 008 011 051 005 050

Control Delay 36 138 3.2 90 448 391 568 476 190

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36 138 3.2 90 448 391 568 476 190

LOS A B A A D D E D B

Approach Delay 12.4 9.0 41.8 35.3

Approach LOS B A D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 100.1

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 13.6 Intersection LOS: B

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:  2: 79th Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

2: 79th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 1115 5 5 505 40 10 5 5 65 5 90
Future Volume (veh/h) 180 1115 5 5 505 40 10 5 5 65 5 90
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 0.97 100 1.00 0.97
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1881 1881 1881
Adj Flow Rate, veh/h 200 1239 6 6 561 44 11 6 6 72 6 100
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 1
Peak Hour Factor 090 09 09 09 09 09 09 090 090 090 090 090
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 1 1 1
Cap, veh/h 592 1357 7 165 1162 91 161 47 47 207 150 124
Arrive On Green 005 073 073 001 068 068 002 005 005 004 008 008
Sat Flow, veh/h 1792 1871 9 1774 1705 134 1810 873 873 1792 1881 1559
Grp Volume(v), veh/h 200 0 1245 6 0 605 11 0 12 72 6 100
Grp Sat Flow(s),veh/h/In 1792 0 1880 1774 0 1839 1810 0 1746 1792 1881 1559
Q Serve(g_s), s 33 00 56.6 0.1 00 164 0.0 0.0 0.7 0.0 0.3 5.6
Cycle Q Clear(g_c), s 33 00 566 0.1 00 164 0.0 0.0 0.7 0.0 0.3 5.6
Prop In Lane 1.00 0.00 1.00 0.07  1.00 050  1.00 1.00
Lane Grp Cap(c), veh/h 592 0 1364 165 0 1253 161 0 94 207 150 124
VIC Ratio(X) 034 000 091 004 000 048 007 000 013 035 004 0.0
Avail Cap(c_a), veh/h 651 0 1503 236 0 1403 219 0 299 217 322 267
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 100 1.00
Uniform Delay (d), s/veh 5.8 00 117 181 0.0 79 462 0.0 473 461 446 344
Incr Delay (d2), s/veh 0.3 0.0 8.3 0.1 0.0 0.3 0.2 0.0 0.6 1.0 01 113
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.9 00 411 0.2 00 131 0.6 0.0 0.6 37 0.3 5.1
LnGrp Delay(d),s/veh 6.1 00 201 182 0.0 82 463 0.0 480 471 447 457
LnGrp LOS A C B A D D D D D
Approach Vol, veh/h 1445 611 23 178
Approach Delay, s/veh 18.1 8.3 47.2 46.2
Approach LOS B A D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 53 807 6.1 129 99 761 89 101
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  84.0 50 180 89 801 50 180
Max Q Clear Time (g_c+l1),s 2.1  58.6 2.0 7.6 53 184 2.0 2.7
Green Ext Time (p_c), s 0.0 176 0.0 0.2 02 296 0.0 0.0
Intersection Summary
HCM 2010 Ctrl Delay 18.0
HCM 2010 LOS B
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens
3: 83rd Ave SE & 20th St SE Timing Plan: PM
O 2 N NV
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 150 1050 30 505 5 5 30 10 5
Future Volume (vph) 150 1050 30 505 5 5 30 10 5
Turn Type pm+pt NA  pm+pt NA  Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 5 2 1 6 8 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 225 225 225 225
Total Split (s) 120 920 100 900 230 230 230 230 230
Total Split (%) 9.6% 73.6% 80% 72.0% 184% 184% 184% 184% 18.4%
Yellow Time () 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min  None Min~ None None None None None
Act Effct Green (s) 314 301 256 1938 6.6 6.6 6.6
Actuated g/C Ratio 069 066 056 043 014 014 0.14
vlc Ratio 025 048 008 038 004 012 0.32
Control Delay 39 7.3 35 9.8 21.4 5.9 115
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39 7.3 35 9.8 21.4 5.9 115
LOS A A A A © A B
Approach Delay 6.9 9.5 9.6 115
Approach LOS A A A B

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 45.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.48

Intersection Signal Delay: 7.9
Intersection Capacity Utilization 56.9%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service B

Splits and Phases:  3: 83rd Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

3: 83rd Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 150 1050 10 30 505 30 5 5 30 10 5 75
Future Volume (veh/h) 150 1050 10 30 505 30 5 5 30 10 5 75
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 161 1129 11 32 543 32 5 5 32 11 5 81
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0093
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 0 0 0
Cap, veh/h 687 2134 21 411 1810 107 165 116 155 94 14 130
Arrive On Green 009 059 059 004 053 053 010 010 010 020 010 0.10
Sat Flow, veh/h 1792 3627 35 1774 3397 200 549 1203 1610 119 147 1348
Grp Volume(v), veh/h 161 556 584 32 282 293 10 0 32 97 0 0
Grp Sat Flow(s),veh/h/In 1792 1787 1875 1774 1770 1827 1752 0 1610 1614 0 0
Q Serve(g_s), s 1.8 9.0 9.0 04 4.3 4.3 0.0 0.0 0.9 12 0.0 0.0
Cycle Q Clear(g_c), s 1.8 9.0 9.0 04 4.3 4.3 0.2 0.0 0.9 2.8 0.0 0.0
Prop In Lane 1.00 002 1.00 0.11 050 100 011 0.84
Lane Grp Cap(c), veh/h 687 1051 1103 411 943 974 280 0 155 238 0 0
VIC Ratio(X) 023 053 053 008 030 030 004 000 021 041 000 0.00
Avail Cap(c_a), veh/h 801 3236 3395 549 3131 3233 729 0 616 695 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 000 100 100 000 0.0
Uniform Delay (d), s/veh 3.9 5.9 5.9 5.0 6.3 6.3 19.8 00 201 210 0.0 0.0
Incr Delay (d2), s/veh 0.2 04 04 0.1 0.2 0.2 0.1 0.0 0.7 11 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 15 7.9 8.2 0.3 3.8 39 0.2 0.0 0.8 24 0.0 0.0
LnGrp Delay(d),s/veh 4.1 6.4 6.3 5, 6.4 64 199 00 208 221 0.0 0.0
LnGrp LOS A A A A A A B C C
Approach Vol, veh/h 1301 607 42 97
Approach Delay, s/veh 6.1 6.4 20.6 22.1
Approach LOS A A © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.2 329 9.1 89 303 9.1
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 55  87.5 18.5 75 855 18.5
Max Q Clear Time (g_c+l1),s 24  11.0 4.8 3.8 6.3 2.9
Green Ext Time (p_c), s 00 174 0.5 01 175 0.6
Intersection Summary
HCM 2010 Ctrl Delay 7.2
HCM 2010 LOS A
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens
4: 91st Ave SE & 20th St SE Timing Plan: PM
e Y
Lane Group EBL EBT WBT NBL NBT SBL  SBT g1
Lane Configurations
Traffic Volume (vph) 180 920 370 50 25 130 0
Future Volume (vph) 180 920 370 50 25 130 0
Turn Type pm+pt NA NA  Perm NA  Perm NA
Protected Phases 5 2 6 8 4 1
Permitted Phases 2 8 4
Detector Phase 5 2 6 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 225 225 225 225 9.5
Total Split (s) 310 945 730 460 460 460  46.0 9.5
Total Split (%) 20.7% 63.0% 48.7% 30.7% 30.7% 30.7% 30.7% 6%
Yellow Time () 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 4.5 4.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min Min  None None None None None
Act Effct Green (s) 291 291 139 108 108 108 108
Actuated g/C Ratio 059 059 028 022 022 022 022
vlc Ratio 032 046 054 018 006 044 015
Control Delay 6.3 66 162 192 175 234 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.3 66 162 192 175 234 04
LOS A A B B B © A
Approach Delay 6.6 16.2 18.6 12.6
Approach LOS A B B B
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 49.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  4: 91st Ave SE & 20th St SE
¥ o1 <wo2 1' a4
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

4: 91st Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 920 25 0 370 155 50 25 0 130 0 115
Future Volume (veh/h) 180 920 25 0 370 155 50 25 0 130 0 115
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1881 1881 1900 1900 1900 1900 1881 1881 1900
Adj Flow Rate, veh/h 186 948 26 0 381 160 52 26 0 134 0 119
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 1 1 1
Cap, veh/h 615 2235 61 410 1077 446 300 343 291 387 0 287
Arrive On Green 010 063 063 000 044 044 018 018 000 018 000 0.8
Sat Flow, veh/h 1792 3553 97 1792 2466 1021 1290 1900 1615 1388 0 1594
Grp Volume(v), veh/h 186 477 497 0 275 266 52 26 0 134 0 119
Grp Sat Flow(s),veh/h/In 1792 1787 1864 1792 1787 1700 1290 1900 1615 1388 0 1594
Q Serve(g_s), s 2.3 6.4 6.4 0.0 4.8 4.9 1.8 0.5 0.0 4.2 0.0 31
Cycle Q Clear(g_c), s 2.3 6.4 6.4 0.0 4.8 4.9 4.9 0.5 0.0 4.7 0.0 31
Prop In Lane 1.00 005 1.00 0.60  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 615 1124 1172 410 781 743 300 343 291 387 0 287
VIC Ratio(X) 03 042 042 000 03 036 017 008 000 035 000 041
Avail Cap(c_a), veh/h 1447 3408 3554 596 2594 2467 1201 1671 1420 1357 0 1401
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 000 100 100 100 100 000 100 000 1.00
Uniform Delay (d), s/veh 54 4.4 4.4 0.0 8.8 89 193 161 00 180 00 171
Incr Delay (d2), s/veh 0.3 0.3 0.2 0.0 0.3 0.3 0.3 0.1 0.0 0.5 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 2.0 5.6 5.9 0.0 4.4 4.2 12 0.5 0.0 3.0 0.0 2.6
LnGrp Delay(d),s/veh 5.7 4.7 4.7 0.0 9.1 92 196 162 0.0 186 0.0 181
LnGrp LOS A A A A A B B B B
Approach Vol, veh/h 1160 541 78 253
Approach Delay, s/veh 4.8 9.1 18.4 18.3
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 00 342 13.0 91 251 13.0
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  90.0 415 265 685 415
Max Q Clear Time (g_c+l1),s 0.0 8.4 6.7 4.3 6.9 6.9
Green Ext Time (p_c), s 0.0 140 15 05 137 15
Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens
5: SR 9 & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 855 120 380 110 845 160 100 645 65
Future Volume (vph) 60 855 120 380 110 845 160 100 645 65
Turn Type pm+pt NA  pm+pt NA Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 5.0 3.0 5.0 30 100 100 30 100 100
Minimum Split (s) 90 443 90 443 86 430 430 85 430 430
Total Split (s) 110 540 200 630 320 590 590 220 490 490
Total Split (%) 71% 34.8% 12.9% 40.6% 20.6% 381% 381% 14.2% 31.6% 31.6%
Yellow Time () 35 35 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 55 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min  None Min Min
Act Effct Green (s) 492 436 587 512 132 428 428 120 417 417
Actuated g/C Ratio 037 033 044 039 010 032 032 009 031 031
vlc Ratio 017 08 064 036 064 075 027 064 060 011
Control Delay 251 501 406 305 773 457 102 806 418 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 251 501 406 305 773 457 102 806 418 04
LOS © D D © E D B F D A
Approach Delay 48.6 325 43.7 43.3
Approach LOS D © D D

Intersection Summary

Cycle Length: 155

Actuated Cycle Length: 132.4

Natural Cycle: 105

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85
Intersection Signal Delay: 43.1

Intersection Capacity Utilization 81.5%

Analysis Period (min) 15

Splits and Phases:

5: SR 9 & 20th St SE

Intersection LOS: D
ICU Level of Service D
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

5: SR 9 & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 855 100 120 380 90 110 845 160 100 645 65
Future Volume (veh/h) 60 855 100 120 380 90 110 845 160 100 645 65
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 62 881 103 124 392 93 113 871 165 103 665 67
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 1 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 2 2 2 1 1 1 2 2 2
Cap, veh/h 356 1084 127 214 1032 242 138 1252 560 127 1220 546
Arrive On Green 003 034 034 006 036 036 008 03 03 007 034 034
Sat Flow, veh/h 1792 3225 377 1774 2845 668 1792 3574 1599 1774 3539 1583
Grp Volume(v), veh/h 62 488 496 124 242 243 113 871 165 103 665 67
Grp Sat Flow(s),veh/h/In 1792 1787 1815 1774 1770 1744 1792 1787 1599 1774 1770 1583
Q Serve(g_s), s 29 317 317 58 128 131 79 266 9.5 73 192 3.7
Cycle Q Clear(g_c), s 29 317 317 58 128 131 79 266 9.5 73 192 37
Prop In Lane 1.00 021  1.00 038 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 356 601 610 214 642 633 138 1252 560 127 1220 546
VIC Ratio(X) 017 081 081 058 038 038 08 070 029 081 055 012
Avail Cap(c_a), veh/h 372 683 693 309 802 790 374 1478 661 231 1220 546
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 265 385 385 299 298 299 577 354 299 581 336 285
Incr Delay (d2), s/veh 0.1 7.0 6.9 0.9 04 0.5 4.4 16 0.5 4.7 0.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 26 235 238 51 105 105 74 193 7.6 6.7 146 29
LnGrp Delay(d),s/veh 266 455 454 308 303 304 621 370 304 628 343 286
LnGrp LOS C D D C C C E D C E C C
Approach Vol, veh/h 1046 609 1149 835
Approach Delay, s/veh 44.3 304 38.5 374
Approach LOS D © D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 146 510 132 482 153 502 98 516
Change Period (Y+Rc), s 5.5 6.5 5.5 5.5 5.5 6.5 5.5 5.5
Max Green Setting (Gmax),s 165 525 145 485 265 425 55 575
Max Q Clear Time (g_c+l1),s 9.3  28.6 78 337 99 212 49 151
Green Ext Time (p_c), s 01 159 0.1 9.0 01 153 00 154
Intersection Summary
HCM 2010 Ctrl Delay 38.6
HCM 2010 LOS D
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens
6: 99th Ave SE & 20th St SE Timing Plan: PM
e Y
Lane Group EBL EBT WBT NBL NBT SBL  SBT g1
Lane Configurations
Traffic Volume (vph) 115 900 450 15 10 65 15
Future Volume (vph) 115 900 450 15 10 65 15
Turn Type pm+pt NA NA  Perm NA  Perm NA
Protected Phases 5 2 6 8 4 1
Permitted Phases 2 8 4
Detector Phase 5 2 6 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 225 225 225 225 9.5
Total Split (s) 150 515 460 290 290 290 29.0 9.5
Total Split (%) 16.7% 57.2% 51.1% 322% 322% 322% 322% 11%
Yellow Time () 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 4.5 4.5
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min Min  None None None None None
Act Effct Green (s) 244 248 171 7.7 7.7 7.7 7.7
Actuated g/C Ratio 064 065 045 020 020 020 020
vlc Ratio 017 041 032 006 004 026 022
Control Delay 54 53 104 141 119 166 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54 53 104 141 119 166 7.5
LOS A A B B B B A
Approach Delay 5.3 10.4 13.0 11.7
Approach LOS A B B B
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 37.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 7.5 Intersection LOS: A
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  6: 99th Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

6: 99th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 900 45 0 450 50 15 10 5 65 15 70
Future Volume (veh/h) 115 900 45 0 450 50 15 10 5 65 15 70
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1881 1881 1900 1900 1900 1900 1845 1845 1900
Adj Flow Rate, veh/h 117 918 46 0 459 51 15 10 5 72 15 71
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 0
Peak Hour Factor 098 098 098 098 098 098 098 098 098 09 098 0098
Percent Heavy Veh, % 0 0 0 1 1 1 0 0 0 3 3 3
Cap, veh/h 565 1988 100 328 951 105 350 158 79 412 37 175
Arrive On Green 012 057 057 000 029 029 013 013 013 013 013 013
Sat Flow, veh/h 1810 3499 175 1792 3245 359 1332 1196 598 1379 281 1329
Grp Volume(v), veh/h 117 474 490 0 252 258 15 0 15 72 0 86
Grp Sat Flow(s),veh/h/In 1810 1805 1869 1792 1787 1816 1332 0 1794 1379 0 1610
Q Serve(g_s), s 0.0 4.6 4.6 0.0 45 45 0.3 0.0 0.2 1.4 0.0 15
Cycle Q Clear(g_c), s 0.0 4.6 4.6 0.0 35 35 18 0.0 0.2 1.7 0.0 15
Prop In Lane 1.00 0.09 1.00 020 1.00 033 1.00 0.83
Lane Grp Cap(c), veh/h 565 1025 1062 328 524 532 350 0 237 412 0 212
VIC Ratio(X) 021 046 046 000 048 048 004 000 006 017 000 040
Avail Cap(c_a), veh/h 972 2828 2929 620 2473 2513 1263 0 1466 1357 0 1315
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 000 100 100 100 000 100 100 000 1.00
Uniform Delay (d), s/veh 10.1 3.8 3.8 0.0 8.7 87 1238 00 114 121 00 119
Incr Delay (d2), s/veh 0.2 0.3 0.3 0.0 0.7 0.7 0.0 0.0 0.1 0.2 0.0 12
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 16 4.2 4.3 0.0 3.2 3.3 0.2 0.0 0.2 1.0 0.0 13
LnGrp Delay(d),s/veh 10.3 4.1 4.1 0.0 94 94 128 00 115 123 0.0 132
LnGrp LOS B A A A A B B B B
Approach Vol, veh/h 1081 510 30 158
Approach Delay, s/veh 4.8 9.4 12.2 12.8
Approach LOS A A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 00 215 85 82 133 85
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  47.0 245 105 415 24.5
Max Q Clear Time (g_c+l1),s 0.0 6.6 3.7 2.0 515 3.8
Green Ext Time (p_c), s 0.0 7.7 0.8 4.0 3.2 0.8
Intersection Summary
HCM 2010 Ctrl Delay 6.9
HCM 2010 LOS A
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens
7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 385 420 53 250 60 255 90 75 120 175
Future Volume (vph) 385 420 55 250 60 255 90 75 120 175
Turn Type pm+pt NA  pm+pt NA Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 1 7 4 5
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 40 780 130 470 180 380 130 210 410 440
Total Split (%) 29.3% 520% 8.7% 313% 120% 253% 8.7% 14.0% 27.3% 29.3%
Yellow Time () 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead lag Lead Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None None
Act Effct Green (s) 427 303 205 131 90 176 250 9.7 182 429
Actuated g/C Ratio 053 037 025 016 011 022 031 012 022 053
vlc Ratio 056 03 018 051 031 064 017 036 029 020
Control Delay 166 197 174 375 449 407 44 448 326 19
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 166 197 174 375 449 407 44 448 326 19
LOS B B B D D D A D © A
Approach Delay 18.3 34.2 33.2 20.6
Approach LOS B © © ©
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 81.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  7: S Lk Stevens Rd & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 385 420 40 55 250 30 60 255 90 75 120 175
Future Volume (veh/h) 385 420 40 55 250 30 60 255 90 75 120 175
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 098  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 393 429 41 56 255 31 61 260 92 77 122 179
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Percent Heavy Veh, % 0 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 649 1193 113 402 633 76 97 379 401 123 406 677
Arrive On Green 021 036 03 005 020 020 005 020 020 007 022 022
Sat Flow, veh/h 1810 3332 317 1774 3175 382 1774 1863 1572 1774 1863 1579
Grp Volume(v), veh/h 393 232 238 56 141 145 61 260 92 77 122 179
Grp Sat Flow(s),veh/h/In 1810 1805 1844 1774 1770 1787 1774 1863 1572 1774 1863 1579
Q Serve(g_s), s 8.7 5.4 5.4 1.4 39 4.0 19 7.3 15 2.4 31 4.1
Cycle Q Clear(g_c), s 8.7 5.4 5.4 1.4 39 4.0 19 7.3 15 2.4 31 4.1
Prop In Lane 1.00 0.17  1.00 021  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 649 646 660 402 353 357 97 379 401 123 406 677
VIC Ratio(X) 061 036 036 014 040 041 063 069 023 063 030 0.26
Avail Cap(c_a), veh/h 1530 2342 2392 576 1327 1341 423 1101 1011 517 1200 1350
HCM Platoon Ratio 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 116 134 134 164 197 198 262 209 64 257 185 104
Incr Delay (d2), siveh 0.9 0.3 0.3 0.2 0.7 0.7 6.6 2.2 0.3 5.2 0.4 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 7.9 4.9 5.0 12 3.6 3.7 2.0 7.2 16 2.4 3.0 3.3
LnGrp Delay(d),s/veh 126 137 137 166 205 205 329 231 6.7 308 189 106
LnGrp LOS B B B B C C C C A C B B
Approach Vol, veh/h 863 342 413 378
Approach Delay, s/veh 13.2 19.8 20.9 17.4
Approach LOS B B © B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 74 248 76 169 164 158 84 160
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 85 735 135 365 395 425 165 335
Max Q Clear Time (g_c+l1),s 3.4 7.4 39 6.1 107 6.0 4.4 9.3
Green Ext Time (p_c), s 0.0 5.0 0.1 15 1.2 4.9 1.2 1.8
Intersection Summary
HCM 2010 Ctrl Delay 16.7
HCM 2010 LOS B
2025 Without-Project Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
8: SR 9 & 4th St Timing Plan: PM

Int Delay, siveh 1.2

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations F 5 'l + F % 4+ F
Traffic Vol, veh/h 0 0 10 20 0 35 0 975 60 65 625 50
Future Vol, veh/h 0 0 10 20 0 35 0 975 60 65 625 50
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - Free
Storage Length - - 0 0 - 25 - - 100 150 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor % 9% 9% 9% 96 9% 96 96 9% 96 9% 96
Heavy Vehicles, % 0 0 0 2 0 2 0 1 1 2 2 2
Mvmt Flow 0 0 10 21 0 36 0 1016 63 68 651 52

Conflicting Flow All - - 651 1802 - 1016 - 0 0 1016 0 0
Stage 1 - - - 1016 - - - - ; ; ) )
Stage 2 - - - 786 . - - - : )

Critical Hdwy - - 62 712 - 62 - - - 412

Critical Hdwy Stg 1 - - - 612 - - - - - -

Critical Hdwy Stg 2 - - - 612 - - - = - g

Follow-up Hdwy - - 33 3518 - 3.318 - - - 2218 - -

Pot Cap-1 Maneuver 0 0 4712 62 0 289 0 - - 683 - 0
Stage 1 0 0 - 287 0 - 0 - - - - 0
Stage 2 0 0 - 385 0 - 0 - - - - 0

Platoon blocked, % B - -

Mov Cap-1 Maneuver - - 472 56 - 289 - - - 683

Mov Cap-2 Maneuver - - - 167 - - - - - -

Stage 1 - - - 287
Stage 2 - - - 339

HCM Control Delay,s 12.8 23 0 1
HCM LOS B C

Capacity (veh/h) - - 472 167 289 683
HCM Lane V/C Ratio - - 0.022 0.125 0.126 0.099
HCM Control Delay (s) - - 128 296 192 1038
HCM Lane LOS - - B D C B
HCM 95th 9%tile Q(veh) - - 01 04 04 03
2025 Without-Project Synchro 9 Report
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SITE LAYOUT

Y site: 9 [2025 Without-Project SR 9/24th Street SE/S Lk Stevens Rd]

2025 Without-Project
Roundabout
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MOVEMENT SUMMARY

v Site: 9 [2025 Without-Project SR 9/24th Street SE/S Lk Stevens Rd]

2025 Without-Project
Roundabout

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average 95% Back of Queue Prop. Effective Average
ID Mov Total HV Satn Delay Vehicles  Distance Queued Stop Rate Speed
veh/h % v/c sec veh ft per veh mph
South: SR 9
3 L2 58 1.0 0.437 11.0 LOS B 3.0 75.8 0.41 0.44 291
8 T1 1032 1.0 0.437 4.0 LOSA 3.1 77.9 0.40 0.42 37.5
18 R2 147 1.0 0.437 4.0 LOSA 3.1 77.9 0.39 0.41 36.3
Approach 1237 1.0 0.437 43 LOSA 3.1 77.9 0.40 0.42 37.0
East: South Lake Stevens Road
1 L2 58 1.0 0.117 13.3 LOS B 0.4 10.7 0.60 0.85 34.4
6 T1 5 1.0 0.117 6.6 LOSA 0.4 10.7 0.60 0.85 28.5
16 R2 11 1.0 0.117 7.2 LOSA 0.4 10.7 0.60 0.85 29.3
Approach 74 1.0 0.117 12.0 LOS B 0.4 10.7 0.60 0.85 33.6
North: SR 9
7 L2 26 3.0 0.318 10.8 LOS B 1.8 471 0.31 0.40 36.8
4 T1 816 3.0 0.318 3.8 LOSA 1.9 48.1 0.30 0.39 38.0
14 R2 63 3.0 0.318 3.9 LOSA 1.9 48.1 0.30 0.38 33.9
Approach 905 3.0 0.318 4.0 LOSA 1.9 481 0.30 0.39 37.8
West: 24th Street SE
5 L2 100 1.0 0.258 12.8 LOS B 0.9 23.7 0.56 0.80 31.9
2 T1 26 1.0 0.258 6.1 LOSA 0.9 23.7 0.56 0.80 30.0
12 R2 63 1.0 0.258 6.7 LOSA 0.9 23.7 0.56 0.80 33.5
Approach 189 1.0 0.258 9.8 LOSA 0.9 23.7 0.56 0.80 32.5
All Vehicles 2405 1.8 0.437 4.9 LOS A 3.1 77.9 0.38 0.45 36.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: TRANSPORTATION SOLUTIONS INC | Processed: Monday, October 15, 2018 7:51:54 AM
Project: Not Saved



Timings Costco Lake Stevens
10: SR 9 & 32nd St Timing Plan: PM
S N RV R T
Lane Group EBT WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 20 135 5 1120 85 105 635 5
Future Volume (vph) 25 20 135 5 1120 85 105 635 5
Turn Type NA NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 3.0 3.0 50 100 100 30 100 100
Minimum Split (s) 85 356 356 105 355 355 85 325 325
Total Split (s) 86 356 356 105 664 664 94 653 653
Total Split (%) 7.2% 29.7% 29.7% 8.8% 55.3% 553% 7.8% 544% 54.4%
Yellow Time () 35 3.6 3.6 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.5 6.5 6.5 55 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min  None Min Min
Act Effct Green (s) 31 9.0 90 659 599 599 691 673 673
Actuated g/C Ratio 003 009 009 067 061 061 070 0.68 0.68
vlc Ratio 078 046 051 001 100 009 075 051 0.0
Control Delay 938 517 144 50 489 09 467 107 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 938 517 144 50 489 09 467 107 0.0
LOS F D B A D A D B A
Approach Delay 938 276 45.4 15.7
Approach LOS F © D B
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 99
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 35.0 Intersection LOS: C
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  10: SR 9 & 32nd St
\'91 TEZ 'Am ?—ﬁa
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

10: SR 9 & 32nd St Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 25 20 53 20 135 5 1120 85 105 635 5
Future Volume (veh/h) 10 25 20 55 20 135 5 1120 85 105 635 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 10 26 22 56 20 138 5 1143 87 107 648 5
Adj No. of Lanes 0 1 0 0 1 1 1 1 1 1 1 1
Peak Hour Factor 098 098 092 098 098 098 098 098 098 098 098 0098
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 2 2 2
Cap, veh/h 9 24 21 147 52 176 416 1116 948 140 1165 990
Arrive On Green 003 003 003 01121 0112 011 001 059 059 004 063 063
Sat Flow, veh/h 305 792 670 1350 482 1615 1792 1881 1599 1774 1863 1583
Grp Volume(v), veh/h 58 0 0 76 0 138 5 1143 87 107 648 5
Grp Sat Flow(s),veh/h/In 1767 0 0 1832 0 1615 1792 1881 1599 1774 1863 1583
Q Serve(g_s), s 31 0.0 0.0 39 0.0 8.4 01 599 24 24 202 0.1
Cycle Q Clear(g_c), s 31 0.0 0.0 39 0.0 8.4 01 599 24 24 202 0.1
Prop In Lane 0.17 038 0.74 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 54 0 0 199 0 176 416 1116 948 140 1165 990
VIC Ratio(X) 107 000 000 038 000 079 001 102 009 077 056 001
Avail Cap(c_a), veh/h 54 0 0 544 0 480 493 1116 948 140 1165 990
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 000 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 48.9 0.0 00 418 00 439 95 205 88 251 109 7.1
Incr Delay (d2), s/veh 143.0 0.0 0.0 0.9 0.0 5.7 00 333 01 212 0.9 0.0
Initial Q Delay(d3),s/veh 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 6.6 0.0 0.0 3.6 0.0 7.3 01 738 19 46 159 0.1
LnGrp Delay(d),s/veh 194.1 0.0 00 427 00 495 96 538 89 462 117 7.1
LnGrp LOS F D D A F A D B A
Approach Vol, veh/h 58 214 1235 760
Approach Delay, s/veh 194.1 47.1 50.5 16.6
Approach LOS F D D B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 94 664 8.6 6.2 69.6 16.6
Change Period (Y+Rc), s 5.5 6.5 5.5 5.5 6.5 5.6
Max Green Setting (Gmax),s 3.9  59.9 3.1 50 588 30.0
Max Q Clear Time (g_c+l1),s 4.4  61.9 5.1 21 222 10.4
Green Ext Time (p_c), s 0.0 0.0 0.0 00 281 0.6
Intersection Summary
HCM 2010 Ctrl Delay 425
HCM 2010 LOS D
2025 Without-Project Synchro 9 Report
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Timings Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
"SR N B S A
Lane Group WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 250 75 85 885 385 €3 660 10
Future Volume (vph) 250 75 85 885 385 35 660 10
Turn Type Perm NA  pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 5.0 5.0 30 100 100 30 100 100
Minimum Split (s) ®y s Qb 5 b 95 255 255
Total Split (s) 380 380 300 920 920 300 920 920
Total Split (%) 238% 238% 18.8% 57.5% 57.5% 18.8% 57.5% 57.5%
Yellow Time () 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None C-Min C-Min None C-Min C-Min
Act Effct Green (s) 353 33 1117 1036 1036 1053 988 988
Actuated g/C Ratio 022 022 070 065 065 066 062 0.62
vlc Ratio 068 093 022 078 038 016 061 001
Control Delay 678 707 65 142 6.0 82 215 0.0
Queue Delay 0.0 0.0 0.0 4.7 0.0 0.0 0.0 0.0
Total Delay 678 707 65 188 6.0 82 215 0.0
LOS E E A B A A © A
Approach Delay 69.6 14.4 20.6
Approach LOS E B ©

Intersection Summary

Cycle Length: 160

Actuated Cycle Length: 160

Offset: 25 (16%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd
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HCM 2010 Signalized Intersection Summary Costco Lake Stevens
11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM

A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 0 0 0 250 75 325 85 885 385 35 660 10
Future Volume (veh/h) 0 0 0 250 75 325 85 885 385 35 660 10
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1845 1845 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 263 79 342 89 932 405 37 695 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 09 09 09 09 09 09 095 0.9
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3
Cap, veh/h 357 61 266 427 1239 1053 174 1213 1031
Arrive On Green 020 020 020 002 045 045 002 066 0.66
Sat Flow, veh/h 1757 303 1311 1757 1845 1568 1757 1845 1568
Grp Volume(v), veh/h 263 0 421 89 932 405 37 695 11
Grp Sat Flow(s),veh/h/In 1757 0 1613 1757 1845 1568 1757 1845 1568
Q Serve(g_s), s 22.4 00 325 26 672 2715 11 331 0.4
Cycle Q Clear(g_c), s 22.4 00 325 26 672 215 11 331 04
Prop In Lane 1.00 081  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 357 0 328 427 1239 1053 174 1213 1031
VIC Ratio(X) 074 000 128 021 075 038 021 057 001
Avail Cap(c_a), veh/h 357 0 328 644 1239 1053 416 1213 1031
HCM Platoon Ratio 100 100 100 067 067 067 100 100 1.00
Upstream Filter(1) 100 000 100 009 009 009 08 085 085
Uniform Delay (d), s/veh 59.7 00 638 123 329 220 232 150 9.4
Incr Delay (d2), s/veh 8.1 00 1494 0.0 04 0.1 0.2 1.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 17.3 00 505 18 374 136 13 237 0.3
LnGrp Delay(d),s/veh 67.8 00 2131 123 333 221 234 167 9.5
LnGrp LOS E F B C C C B A
Approach Vol, veh/h 684 1426 743
Approach Delay, s/veh 157.2 28.8 16.9
Approach LOS F © B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 5 6 8

Phs Duration (G+Y+Rc), s 80 1140 103 1117 38.0

Change Period (Y+Rc), s 5.5 6.5 5.5 6.5 5.5

Max Green Setting (Gmax),s 245  85.5 245 855 325

Max Q Clear Time (g_c+l1),s 3.1  69.2 46 351 34.5

Green Ext Time (p_c), s 00 139 02 342 0.0

Intersection Summary

HCM 2010 Ctrl Delay 56.5

HCM 2010 LOS E
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HCM 2010 TWSC Costco Lake Stevens
12: US 2 WB Off-Ramp & Bunk Foss Rd Timing Plan: PM

Int Delay, siveh 14.1

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations 4 + % F
Traffic Vol, veh/h 420 0 0 275 380 9
Future Vol, veh/h 420 0 0 275 380 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 1 1 2 2 3 3
Mvmt Flow 452 0 0 296 409 102

Conflicting Flow Al 0 - - - 748 452
Stage 1 - - - - 452 -
Stage 2 - - - - 296 -

Critical Hdwy - - - - 643 6.23

Critical Hdwy Stg 1 - - - - 543 -

Critical Hdwy Stg 2 - - - - 543 -

Follow-up Hdwy - - - - 3.527 3.327

Pot Cap-1 Maneuver - 0 0 - ~379 605
Stage 1 0 0 639 -
Stage 2 0 0 752

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - - ~379 605
Mov Cap-2 Maneuver - - - - 486 -
Stage 1 - - - - 639
Stage 2 - - - - 7152

HCM Control Delay, s 0 0 34.8
HCM LOS D

Capacity (veh/h) 486 605
HCM Lane V/C Ratio 0.841 0.169
HCM Control Delay (s) 405 12.2
HCM Lane LOS E B
HCM 95th %tile Q(veh) 85 06

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Timings Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
- 5 bt o2
Lane Group EBT EBR NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 0 180 1045 55 160 750
Future Volume (vph) 0 180 1045 55 160 750
Turn Type NA  Perm NA  Perm pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 2 2 1 6
Switch Phase
Minimum Initial (S) 5.0 50 100 100 30 100
Minimum Split (s) 306 306 245 245 95 265
Total Split (s) 500 500 8.0 8.0 250 850
Total Split (%) 313% 31.3% 53.1% 53.1% 15.6% 53.1%
Yellow Time () 3.6 3.6 5.0 5.0 35 5.0
All-Red Time (s) 2.0 2.0 15 15 2.0 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 6.5 6.5 5.5 6.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None C-Min C-Min  None C-Min
Act Effct Green (s) b6 3B6 921 921 1133 1123
Actuated g/C Ratio 022 022 058 058 071 070
vlc Ratio 082 038 106 006 083 062
Control Delay 75.9 7.7 716 55 735 126
Queue Delay 0.0 0.0 4.3 0.0 0.0 0.2
Total Delay 75.9 7.7 819 55 735 128
LOS E A F A E B
Approach Delay 50.6 78.1 23.4
Approach LOS D E ©

Intersection Summary

Cycle Length: 160

Actuated Cycle Length: 160

Offset: 10 (6%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.06

Intersection Signal Delay: 52.8 Intersection LOS: D
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  13: SR 9 & US 2 EB Ramps
\'91 Tﬁz (R) o4
I: -

25c [ |

2]

‘l @a ()

[¥}]
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 305 0 180 0 0 0 0 1045 55 160 750 0
Future Volume (veh/h) 305 0 180 0 0 0 0 1045 55 160 750 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 0 1827 1827 1827 1827 0
Adj Flow Rate, veh/h 324 0 191 0 1112 59 170 798 0
Adj No. of Lanes 0 1 1 0 1 1 1 1 0
Peak Hour Factor 094 094 09 094 094 094 094 094 094
Percent Heavy Veh, % 2 2 2 0 4 4 4 4 0
Cap, veh/h 367 0 328 0 1095 931 190 1311 0
Arrive On Green 021 0.00 021 000 060 060 011 095 0.00
Sat Flow, veh/h 1774 0 1583 0 1827 1553 1740 1827 0
Grp Volume(v), veh/h 324 0 191 0 1112 59 170 798 0
Grp Sat Flow(s),veh/h/In 1774 0 1583 0 1827 1553 1740 1827 0
Q Serve(g_s), s 28.4 00 174 00 959 25 112 7.6 0.0
Cycle Q Clear(g_c), s 28.4 00 174 00 959 25 112 7.6 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 367 0 328 0 1095 931 190 1311 0
VIC Ratio(X) 0.88 0.00 058 000 1.02 006 089 061 0.0
Avail Cap(c_a), veh/h 492 0 439 0 1095 931 257 1311 0
HCM Platoon Ratio 100 100 1.00 100 100 1.00 133 133 1.00
Upstream Filter(l) 100 000 1.00 000 100 1.00 074 074 0.0
Uniform Delay (d), s/veh 61.6 00 572 00 320 133 558 1.2 0.0
Incr Delay (d2), siveh 14.4 0.0 2.0 00 310 01 182 16 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 21.9 00 124 0.0 1035 20 124 6.7 0.0
LnGrp Delay(d),s/veh 75.9 00 59.2 00 630 135 740 2.8 0.0
LnGrp LOS E E F B E A
Approach Vol, veh/h 515 1171 968
Approach Delay, s/veh 69.7 60.5 15.3
Approach LOS E E B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.9 1024 38.7 121.3
Change Period (Y+Rc), s 5.5 6.5 5.6 6.5
Max Green Setting (Gmax),s 195  78.5 44.4 78.5
Max Q Clear Time (g_c+l1),s 132  97.9 304 9.6
Green Ext Time (p_c), s 0.2 0.0 2.7 46.7
Intersection Summary
HCM 2010 Ctrl Delay 45.8
HCM 2010 LOS D
2025 Without-Project Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
14: S Lk Stevens Rd & 99th Ave SE Timing Plan: PM

Int Delay, siveh 1.6

Movement  EBL EBT WBT WBR SBL s8R
Lane Configurations d b b

Traffic Vol, veh/h 5 250 65 20 50 5
Future Vol, veh/h 5 250 65 20 50 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # - 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 269 70 22 54 5

Conflicting Flow Al 91 0 - 0 361 81
Stage 1 - - - -8l -
Stage 2 - - - - 280 -

Critical Hdwy 4.1 - - - 64 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - 54 -

Follow-up Hdwy 2.2 - - - 35 33

Pot Cap-1 Maneuver 1517 - - - 642 985
Stage 1 - - - - 947 -
Stage 2 - - - - 7172

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1517 - - - 639 985
Mov Cap-2 Maneuver - - - - 639 -
Stage 1 - - - - 947
Stage 2 - - - - 769

HCM Control Delay,s 0.1 0 11
HCM LOS B

Capacity (veh/h) 1517 - - - 660
HCM Lane V/C Ratio 0.004 - - - 0.09
HCM Control Delay (s) 7.4 0 - - u
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 03
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HCM 2010 TWSC Costco Lake Stevens
15: 103rd Ave SE & S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 5.8

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations T qd W

Traffic Vol, veh/h 185 45 145 65 10 220
Future Vol, veh/h 185 45 145 65 10 220
Conflicting Peds, #/hr 0 1 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 201 49 158 71 11 239

Conflicting Flow Al 0 0 251 0 613 227
Stage 1 - - - - 227 -
Stage 2 - - - - 386 -

Critical Hdwy - - 413 - 644 6.24

Critical Hdwy Stg 1 - - - - 544 -

Critical Hdwy Stg 2 - - - - 544 -

Follow-up Hdwy - - 2.227 - 3.536 3.336

Pot Cap-1 Maneuver - - 1309 - 453 807
Stage 1 - - - - 806 -
Stage 2 - - - - 683

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1309 - 396 806
Mov Cap-2 Maneuver - - - -39 -
Stage 1 - - - - 805
Stage 2 - - - - 597

HCM Control Delay, s 0 5.6 11.9
HCM LOS B

Capacity (veh/h) 771 - - 1309

HCM Lane V/C Ratio 0.324 - - 012 -

HCM Control Delay (s) 11.9 - - 81 0

HCM Lane LOS B - - A A

HCM 95th %tile Q(veh) 14 - - 04 -
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HCM 2010 TWSC Costco Lake Stevens
16: S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 7.8

Lane Configurations d b b

Traffic Vol, veh/h 55 0 0 0 0 65
Future Vol, veh/h 155 0 0 0 0 65
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 168 0 0 0 0 71

Conflicting Flow Al 1 0 - 0 338 1
Stage 1 - - - - 1 -
Stage 2 - - - - 337 -

Critical Hdwy 412 - - - 642 6.22

Critical Hdwy Stg 1 - - - - 542 -

Critical Hdwy Stg 2 - - - - 542 -

Follow-up Hdwy 2.218 - - - 3.518 3.318

Pot Cap-1 Maneuver 1622 - - - 658 1084
Stage 1 - - - - 1022 -
Stage 2 - - - - 723

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1622 - - - 590 1084
Mov Cap-2 Maneuver - - - - 590 -
Stage 1 - - - - 1022
Stage 2 - - - - 648

HCM Control Delay,s 7.5 0 8.6
HCM LOS A

Capacity (veh/h) 1622 - - - 1084
HCM Lane V/C Ratio 0.104 - - - 0.065
HCM Control Delay (s) 7.5 0 - - 86
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0.3 - - - 02
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HCM 2010 TWSC Costco Lake Stevens
19: S Lk Stevens Rd & 24th St SE Timing Plan: PM

Int Delay, siveh 6.2

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations T LI I

Traffic Vol, veh/h 50 0 65 50 25 130
Future Vol, veh/h 50 0 65 50 25 130
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 0 71 54 271 141

Conflicting Flow Al 0 0 54 0 250 54
Stage 1 - - - - 54
Stage 2 - - - - 196 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1551 - 739 1013
Stage 1 - - - - 969 -
Stage 2 - - - - 837
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1551 - 705 1013
Mov Cap-2 Maneuver - - - - 707 -
Stage 1 - - - - 969
Stage 2 - - - - 799

HCM Control Delay, s 0 4.2 9.6
HCM LOS A

Capacity (veh/h) 947 - - 1551
HCM Lane V/C Ratio 0.178 - - 0.046
HCM Control Delay (s) 9.6 - - 14
HCM Lane LOS A - - A
HCM 95th %tile Q(veh) 0.6 - - 01
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Timings Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
"SR N B S A
Lane Group WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 250 75 85 885 385 €3 660 10
Future Volume (vph) 250 75 85 885 385 35 660 10
Turn Type Perm NA  pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 5.0 5.0 30 100 100 30 100 100
Minimum Split (s) ®y s Qb 5 b 95 255 255
Total Split (s) 335 335 116 670 670 95 649 649
Total Split (%) 30.5% 30.5% 10.5% 60.9% 60.9% 8.6% 59.0% 59.0%
Yellow Time () 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lag Lag lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None C-Min C-Min None C-Min C-Min
Act Effct Green (s) 234 234 695 685 685 634 624 624
Actuated g/C Ratio 021 021 063 062 062 058 057 057
vlc Ratio 070 08 020 081 039 026 066 001
Control Delay 50.2 408 54 121 26 173 227 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 408 54 121 26 173 227 0.0
LOS D D A B A B © A
Approach Delay 44.4 9.0 22.1
Approach LOS D A ©

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 11 (10%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd

o Jﬁ_ b

EX 5 q 7s |
st
o5 (R ‘\ @5 o8
5495 | 1165 | 33.5s
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 250 75 325 85 885 385 35 660 10
Future Volume (veh/h) 0 0 0 250 75 325 85 885 385 35 660 10
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1845 1845 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 263 79 342 89 932 405 37 695 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 095 095 09 09 095 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3
Cap, veh/h 447 77 334 376 1043 886 103 784 666
Arrive On Green 025 025 025 020 075 075 002 042 042
Sat Flow, veh/h 1757 303 1311 1757 1845 1568 1757 1845 1568
Grp Volume(v), veh/h 263 0 421 89 932 405 37 695 11
Grp Sat Flow(s),veh/h/In 1757 0 1613 1757 1845 1568 1757 1845 1568
Q Serve(g_s), s 14.4 00 280 00 421 107 14 382 0.4
Cycle Q Clear(g_c), s 14.4 00 280 00 421 107 14 382 0.4
Prop In Lane 1.00 081  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 447 0 411 376 1043 886 103 784 666
VIC Ratio(X) 059 000 103 024 089 046 036 089 0.2
Avail Cap(c_a), veh/h 447 0 411 376 1043 886 129 979 832
HCM Platoon Ratio 100 100 1.00 133 133 133 1.00 100 1.00
Upstream Filter(l) 100 000 1.00 009 009 009 1.00 100 1.00
Uniform Delay (d), s/veh 35.9 00 410 36 112 73 283 292 183
Incr Delay (d2), siveh 2.2 00 510 0.0 13 0.2 08 141 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 11.7 00 328 29 232 5.7 13 301 0.4
LnGrp Delay(d),s/veh 38.2 00 920 36 124 74 291 433 184
LnGrp LOS D F D B A C D B
Approach Vol, veh/h 684 1426 743
Approach Delay, s/veh 71.3 12.5 42.2
Approach LOS E B D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 78 687 233 532 335
Change Period (Y+Rc), s 5.5 6.5 65 *6.5 5.5
Max Green Setting (Gmax),s 4.0  60.5 6.1 *58 28.0
Max Q Clear Time (g_c+l1),s 3.4  44.1 20 402 30.0
Green Ext Time (p_c), s 00 110 3.4 6.5 0.0
Intersection Summary
HCM 2010 Ctrl Delay 34.3
HCM 2010 LOS c
Notes
2025 Without-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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HCM 2010 AWSC Costco Lake Stevens
12: US 2 WB Off-Ramp & Bunk Foss Rd Timing Plan: PM

Intersection Delay, s/veh26.5
Intersection LOS D

Lane Configurations 4 + % F
Traffic Vol, veh/h 420 0 0 275 380 9
Future Vol, veh/h 420 0 0 275 380 95
Peak Hour Factor 093 093 093 093 093 093
Heavy Vehicles, % 1 1 2 2 3 3
Mvmt Flow 452 0 0 296 409 102
Number of Lanes 1 0 0 1 1 1
Appoach € w8 N 0000000000000
Opposing Approach WB EB

Opposing Lanes 1 1 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RighNB WB
Conflicting Lanes Right 2 0 1

HCM Control Delay 28 16.9 30.7

HCM LOS D © D

Vol Left, % 100% 0% 0% 0%
Vol Thru, % 0% 0% 100% 100%
Vol Right, % 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 380 95 420 275
LT Vol 380 0 0 0
Through Vol 0 0 420 275
RT Vol 0 95 0 0
Lane Flow Rate 409 102 452 296
Geometry Grp 7 7 2 2
Degree of Util (X) 0.822 0.171 0.782 0.537
Departure Headway (Hd) 7.364 6.139 6.232 6.533
Convergence, Y/N Yes Yes Yes Yes
Cap 494 588 583 553
Service Time 5.064 3.839 4.232 4.549
HCM Lane V/C Ratio 0.828 0.173 0.775 0.535
HCM Control Delay 358 101 28 169
HCM Lane LOS E B D ©
HCM 95th-tile Q 8 06 73 32
2025 Without-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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Timings Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
- 5 bt o2
Lane Group EBT EBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 180 1045 55 160 750
Future Volume (vph) 0 180 1045 55 160 750
Turn Type NA  Perm NA  Perm pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 2 2 1 6
Switch Phase
Minimum Initial (S) 5.0 50 100 100 30 100
Minimum Split (s) 306 306 245 245 95 265
Total Split (s) 306 306 684 684 110 794
Total Split (%) 218% 27.8% 622% 622% 10.0% 72.2%
Yellow Time () 3.6 3.6 5.0 5.0 35 5.0
All-Red Time (s) 2.0 2.0 15 15 2.0 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 6.5 6.5 5.5 6.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None C-Min C-Min  None C-Min
Act Effct Green (s) 233 233 636 636 756 746
Actuated g/C Ratio 021 021 058 058 069 068
vlc Ratio 086 039 105 006 111 064
Control Delay 64.5 76 676 10 1316 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 76 676 10 1316 8.6
LOS E A E A F A
Approach Delay 43.4 64.2 30.2
Approach LOS D E ©

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 108 (98%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.11

Intersection Signal Delay: 47.8 Intersection LOS: D

Intersection Capacity Utilization 95.4% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:  13: SR 9 & US 2 EB Ramps

I Tﬁz 2] \":31 M54
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HCM 2010 Signalized Intersection Summary Costco Lake Stevens
13: SR 9 & US 2 EB Ramps Timing Plan: PM

A ey ¢ ANt A2 M4

Lane Configurations i 'l 4 'l b 4

Traffic Volume (veh/h) 305 0 180 0 0 0 0 1045 53 160 750 0
Future Volume (veh/h) 305 0 180 0 0 0 0 1045 55 160 750 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 0 1827 1827 1827 1827 0
Adj Flow Rate, veh/h 324 0 191 0 1112 59 170 798 0
Adj No. of Lanes 0 1 1 0 1 1 1 1 0
Peak Hour Factor 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 2 2 2 0 4 4 4 4 0
Cap, veh/h 364 0 325 0 1028 874 175 1251 0
Arrive On Green 021 0.00 021 0.00 056 056 013 1.00 0.00
Sat Flow, veh/h 1774 0 1583 0 1827 1553 1740 1827 0
Grp Volume(v), veh/h 324 0 191 0 1112 59 170 798 0
Grp Sat Flow(s),veh/h/In 1774 0 1583 0 1827 1553 1740 1827 0
Q Serve(g_s), s 19.5 0.0 120 0.0 619 19 6.5 0.0 0.0
Cycle Q Clear(g_c), s 19.5 00 120 00 619 19 6.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 364 0 325 0 1028 874 175 1251 0
VIC Ratio(X) 089 0.00 059 000 1.08 007 097 064 0.00
Avail Cap(c_a), veh/h 403 0 360 0 1028 874 175 1251 0
HCM Platoon Ratio 100 100 1.00 100 100 1.00 200 200 1.00
Upstream Filter(l) 100 000 1.00 000 100 1.00 068 0.68 0.00
Uniform Delay (d), s/veh 425 0.0 395 0.0 240 109 467 0.0 0.0
Incr Delay (d2), s/veh 20.1 0.0 24 00 529 01 482 1.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 17.2 0.0 9.3 00 827 15 111 11 0.0
LnGrp Delay(d),s/veh 62.6 0.0 419 00 769 111 949 1.7 0.0
LnGrp LOS E D F B F A
Approach Vol, veh/h 5il5 1171 968
Approach Delay, siveh 54.9 73.6 18.1
Approach LOS D E B

Ter 1 2 8 4 5 6 7 8 00000
Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 134 684 28.2 81.8

Change Period (Y+Rc), s 65 *65 5.6 6.5

Max Green Setting (Gmax),s 5.5 * 62 25.0 72.9

Max Q Clear Time (g_ctl1),s 85 639 215 2.0

Green Ext Time (p_c), s 0.0 0.0 11 11.7

Intersecton Sweowvi@2ry 0000000000000
HCM 2010 Ctrl Delay 49.7

HCM 2010 LOS D
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

1: 75th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 1321 65 14 668 20 25 10 69 10 5 60
Future Volume (veh/h) 125 1321 65 14 668 20 25 10 69 10 5 60
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 099 099 099 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1881 1881 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 130 1376 68 15 696 21 26 10 72 10 5 62
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 09 09 09 09 09 09 09 09 09 096 096 096
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 0 0 0
Cap, veh/h 586 1394 69 107 1378 42 122 17 121 109 10 127
Arrive On Green 004 078 078 002 076 076 008 008 008 008 008 008
Sat Flow, veh/h 1792 1778 88 1792 1817 55 1344 199 1429 1327 121 1495
Grp Volume(v), veh/h 130 0 1444 15 0 717 26 0 82 10 0 67
Grp Sat Flow(s),veh/h/In 1792 0 1866 1792 0 1872 1344 0 1628 1327 0 1615
Q Serve(g_s), s 1.8 00 871 0.2 00 177 2.2 0.0 5,7 0.9 0.0 4.7
Cycle Q Clear(g_c), s 1.8 00 871 0.2 00 177 6.9 0.0 5.7 6.6 0.0 4.7
Prop In Lane 1.00 005 1.00 0.03 1.00 0.88  1.00 0.93
Lane Grp Cap(c), veh/h 586 0 1463 107 0 1420 122 0 138 109 0 137
VIC Ratio(X) 022 000 099 014 000 051 021 000 059 009 000 049
Avail Cap(c_a), veh/h 619 0 1465 155 0 1438 224 0 261 210 0 259
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 000 1.00
Uniform Delay (d), s/veh 4.1 00 122 343 0.0 56 547 00 519 551 00 514
Incr Delay (d2), s/veh 0.2 00 204 0.6 0.0 0.3 0.9 0.0 4.0 04 0.0 2.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 16 00 638 0.7 00 140 15 0.0 4.9 0.6 0.0 39
LnGrp Delay(d),s/veh 4.3 00 326 349 0.0 58 556 0.0 559 555 00 541
LnGrp LOS A C C A E E E D
Approach Vol, veh/h 1574 732 108 77
Approach Delay, s/veh 30.3 6.4 55.9 54.3
Approach LOS © A E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 145 64  96.8 145 94 938
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax), s 18.9 51 925 18.9 71 905
Max Q Clear Time (g_c+I1), s 8.9 22 891 8.6 3.8 197
Green Ext Time (p_c), s 0.6 0.0 3.2 0.6 01 467
Intersection Summary
HCM 2010 Ctrl Delay 25.1
HCM 2010 LOS ©
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Timings Costco Lake Stevens

2: 79th Ave SE & 20th St SE Timing Plan: PM
A 20 N B T 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 180 1205 5 607 10 5 69 5 90

Future Volume (vph) 180 1205 5 607 10 5 69 5 90

Turn Type pm+pt NA  pm+pt NA  pm+pt NA  pm+pt NA  Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4 4

Detector Phase 5 2 1 6 3 8 7 4 4

Switch Phase

Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 95 225 95 225 95 225 95 225 225

Total Split (s) 134 885 95 846 95 225 95 225 225

Total Split (%) 10.3% 681% 7.3% 651% 73% 17.3% 7.3% 17.3% 17.3%

Yellow Time () 35 35 35 35 35 35 35 35 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lead Lag Lag Lead lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None Min  None Min  None None None None None

Act Effct Green (s) 865 850 794 744 7.4 6.1 8.4 6.9 6.9

Actuated g/C Ratio 083 08 076 071 007 006 008 007 007

vlc Ratio 037 088 004 055 008 011 056 005 051

Control Delay 42 171 34 98 459 393 620 486 195

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 42 171 34 98 459 393 620 486 195

LOS A B A A D D E D B

Approach Delay 154 9.8 42.4 38.3

Approach LOS B A D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 104.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 15.7 Intersection LOS: B

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:  2: 79th Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

2: 79th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 1205 5 5 607 44 10 5 5 69 5 90
Future Volume (veh/h) 180 1205 5 5 607 44 10 5 5 69 5 90
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 0.97 100 1.00 0.98
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1881 1881 1881
Adj Flow Rate, veh/h 200 1339 6 6 674 49 11 6 6 77 6 100
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 1
Peak Hour Factor 090 09 09 09 09 09 09 090 090 090 090 090
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 1 1 1
Cap, veh/h 515 1375 6 105 1190 86 146 44 44 193 162 135
Arrive On Green 005 074 074 001 069 069 001 005 005 005 009 009
Sat Flow, veh/h 1792 1871 8 1774 1716 125 1810 873 873 1792 1881 1562
Grp Volume(v), veh/h 200 0 1345 6 0 723 11 0 12 77 6 100
Grp Sat Flow(s),veh/h/In 1792 0 1880 1774 0 1841 1810 0 1746 1792 1881 1562
Q Serve(g_s), s 34 00 757 0.1 00 225 0.0 0.0 0.7 0.0 0.3 7.1
Cycle Q Clear(g_c), s 34 00 757 0.1 00 225 0.0 0.0 0.7 0.0 0.3 7.1
Prop In Lane 1.00 0.00 1.00 0.07  1.00 050  1.00 1.00
Lane Grp Cap(c), veh/h 515 0 1382 105 0 1276 146 0 88 193 162 135
VIC Ratio(X) 039 000 097 006 000 057 008 000 014 040 004 074
Avail Cap(c_a), veh/h 568 0 1391 169 0 1299 203 0 277 193 298 248
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 100 1.00
Uniform Delay (d), s/veh 7.3 00 140 276 0.0 88 50.6 00 515 505 475 50.6
Incr Delay (d2), s/veh 0.5 00 181 0.2 0.0 0.6 0.2 0.0 0.7 13 0.1 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 34 00 565 0.2 00 170 0.6 0.0 0.7 4.3 0.3 6.0
LnGrp Delay(d),s/veh 7.8 00 321 278 0.0 93 508 0.0 522 518 476 584
LnGrp LOS A C C A D D D D E
Approach Vol, veh/h 1545 729 23 183
Approach Delay, s/veh 28.9 9.5 515 55.3
Approach LOS © A D E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 54 879 59 143 101 832 100 102
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  84.0 50 180 89 801 50 180
Max Q Clear Time (g_c+l1),s 21  77.7 2.0 9.1 54 245 2.0 2.7
Green Ext Time (p_c), s 0.0 5.8 0.0 0.2 02 351 0.0 0.0
Intersection Summary
HCM 2010 Ctrl Delay 25.4
HCM 2010 LOS ©
2025 With-Project Synchro 9 Report
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Timings Costco Lake Stevens
3: 83rd Ave SE & 20th St SE Timing Plan: PM
O 2 N NV
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 150 1144 30 611 5 5 30 14 5
Future Volume (vph) 150 1144 30 611 5 5 30 14 5
Turn Type pm+pt NA  pm+pt NA  Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 5 2 1 6 8 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 225 225 225 225
Total Split (s) 120 920 100 900 230 230 230 230 230
Total Split (%) 9.6% 73.6% 80% 72.0% 184% 184% 184% 184% 18.4%
Yellow Time () 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min  None Min~ None None None None None
Act Effct Green (s) 340 328 281 223 6.8 6.8 6.8
Actuated g/C Ratio 070 068 058 046 014 014 0.14
vlc Ratio 027 051 008 043 004 012 0.34
Control Delay 4.1 7.4 34 9.9 23.1 6.1 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.1 7.4 34 9.9 23.1 6.1 12.9
LOS A A A A © A B
Approach Delay 7.0 9.6 10.1 12.9
Approach LOS A A B B

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 48.5

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.51

Intersection Signal Delay: 8.2
Intersection Capacity Utilization 59.7%
Analysis Period (min) 15

Intersection LOS: A
ICU Level of Service B

Splits and Phases:  3: 83rd Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

3: 83rd Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 150 1144 10 30 611 34 5 5 30 14 5 75
Future Volume (veh/h) 150 1144 10 30 611 34 5 5 30 14 5 75
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 161 1230 11 32 657 37 5 5 32 15 5 81
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0093
Percent Heavy Veh, % 1 1 1 2 2 2 0 0 0 0 0 0
Cap, veh/h 637 2269 20 385 1967 111 154 114 156 89 16 125
Arrive On Green 008 062 062 004 058 058 010 010 010 020 010 0.0
Sat Flow, veh/h 1792 3630 32 1774 3406 192 581 1176 1610 155 163 1291
Grp Volume(v), veh/h 161 605 636 32 341 353 10 0 32 101 0 0
Grp Sat Flow(s),veh/h/In 1792 1787 1875 1774 1770 1829 1756 0 1610 1610 0 0
Q Serve(g_s), s 19 107 107 04 5.6 5.6 0.0 0.0 1.0 15 0.0 0.0
Cycle Q Clear(g_c), s 19 107 107 04 5.6 5.6 0.3 0.0 1.0 3.3 0.0 0.0
Prop In Lane 1.00 002 1.00 0.10 050 100 015 0.80
Lane Grp Cap(c), veh/h 637 1117 1172 385 1022 1056 268 0 156 231 0 0
VIC Ratio(X) 025 054 054 008 033 033 004 000 020 044 000 0.00
Avail Cap(c_a), veh/h 731 2813 2952 498 2722 2812 636 0 536 604 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 000 100 100 000 0.0
Uniform Delay (d), s/veh 3.9 5.9 5.9 4.9 6.1 6.1 228 00 231 241 0.0 0.0
Incr Delay (d2), s/veh 0.2 04 04 0.1 0.2 0.2 0.1 0.0 0.6 13 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 16 9.1 9.5 04 4.9 5.0 0.3 0.0 0.9 2.8 0.0 0.0
LnGrp Delay(d),s/veh 4.1 6.3 6.3 5.0 6.3 6.3 228 0.0 238 254 0.0 0.0
LnGrp LOS A A A A A A C C C
Approach Vol, veh/h 1402 726 42 101
Approach Delay, s/veh 6.1 6.3 235 25.4
Approach LOS A A © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 64 392 9.9 91 366 9.9
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 55  87.5 18.5 75 855 18.5
Max Q Clear Time (g_c+l1),s 24  12.7 5.3 3.9 7.6 3.0
Green Ext Time (p_c), s 00 221 0.5 01 222 0.6
Intersection Summary
HCM 2010 Ctrl Delay 7.3
HCM 2010 LOS A
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Timings Costco Lake Stevens
4: 91st Ave SE & 20th St SE Timing Plan: PM
O 2 N NV
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 180 866 54 316 214 34 139 105 32
Future Volume (vph) 180 866 54 316 214 34 139 105 32
Turn Type pm+pt NA  pm+pt NA  Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 5 2 1 6 8 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 225 225 225 225
Total Split (s) 310 945 95 730 460 460 460 460 460
Total Split (%) 20.7% 63.0% 6.3% 48.7% 30.7% 30.7% 30.7% 30.7% 30.7%
Yellow Time () 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min  None Min~ None None None None None
Act Effct Green (s) 419 348 312 257 215 215 215 215 215
Actuated g/C Ratio 057 048 043 035 029 029 029 029 029
vlc Ratio 033 065 021 039 061 006 025 027 027
Control Delay 101 176 109 163 326 215 56 243 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101 176 109 163 326 215 56 243 8.7
LOS B B B B © © A © A
Approach Delay 16.5 15.8 22.0 15.2
Approach LOS B B © B

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 73.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65

Intersection Signal Delay: 17.1

Intersection Capacity Utilization 69.4%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

Splits and Phases:  4: 91st Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

4: 91st Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 866 176 54 316 155 214 34 139 105 32 115
Future Volume (veh/h) 180 866 176 54 316 155 214 34 139 105 32 115
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1881 1881 1900 1900 1900 1900 1881 1881 1900
Adj Flow Rate, veh/h 186 893 181 56 326 160 221 35 143 108 33 119
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 1 1 1
Cap, veh/h 558 1380 280 307 996 479 388 573 486 449 108 390
Arrive On Green 009 047 047 005 043 043 030 030 030 030 030 0.30
Sat Flow, veh/h 1792 2961 600 1792 2342 1126 1253 1900 1612 1212 358 1292
Grp Volume(v), veh/h 186 539 585 56 247 239 221 35 143 108 0 152
Grp Sat Flow(s),veh/h/In 1792 1787 1774 1792 1787 1681 1253 1900 1612 1212 0 1650
Q Serve(g_s), s 40 168 168 1.2 6.7 6.9 120 1.0 4.9 5, 0.0 5.7
Cycle Q Clear(g_c), s 40 168 168 12 6.7 69 171 1.0 4.9 6.0 0.0 5.2
Prop In Lane 1.00 034 1.00 0.67  1.00 100 1.00 0.78
Lane Grp Cap(c), veh/h 558 833 827 307 760 715 388 573 486 449 0 498
VIC Ratio(X) 033 065 065 018 033 033 057 006 029 024 000 031
Avail Cap(c_a), veh/h 1054 2213 2196 347 1684 1584 726 1085 920 775 0 942
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 100 100 100 000 1.00
Uniform Delay (d), s/veh 98 148 148 119 139 140 261 181 195 202 0.0 195
Incr Delay (d2), s/veh 0.3 0.9 0.9 0.3 0.2 0.3 13 0.0 0.3 0.3 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 36 132 131 11 6.0 5.8 7.6 0.9 4.0 3.1 0.0 4.3
LnGrp Delay(d),s/veh 102 157 157 122 142 143 274 181 198 205 0.0 199
LnGrp LOS B B B B B B C B B C B
Approach Vol, veh/h 1260 542 399 260
Approach Delay, s/veh 14.9 14.0 23.9 20.1
Approach LOS B B © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 79 384 264 109 354 26.4
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  90.0 415 265 685 415
Max Q Clear Time (g_c+l1),s 3.2  18.8 8.0 6.0 8.9 19.1
Green Ext Time (p_c), s 00 151 3.0 05 148 2.8
Intersection Summary
HCM 2010 Ctrl Delay 16.7
HCM 2010 LOS B
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Timings Costco Lake Stevens
5: SR 9 & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 855 137 380 110 951 179 100 813 65
Future Volume (vph) 145 855 137 380 110 951 179 100 813 65
Turn Type pm+pt NA  pm+pt NA Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 5.0 3.0 5.0 30 100 100 30 100 100
Minimum Split (s) 90 443 90 443 86 430 430 85 430 430
Total Split (s) 110 540 200 630 320 590 590 220 490 490
Total Split (%) 71% 34.8% 12.9% 40.6% 20.6% 381% 381% 14.2% 31.6% 31.6%
Yellow Time () 35 35 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 55 6.5 6.5 5.5 6.5 6.5
Lead/Lag Lead Lag Lead lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min  None Min Min
Act Effct Green (s) 50.1 445 598 500 134 471 471 123 460  46.0
Actuated g/C Ratio 036 032 043 036 010 034 034 009 033 033
vlc Ratio 044 087 072 039 065 081 029 066 071 011
Control Delay 341 543 513 330 811 486 113 846 457 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 341 543 513 330 811 486 113 846 457 04
LOS © D D © F D B F D A
Approach Delay 51.7 37.1 46.1 46.6
Approach LOS D D D D
Intersection Summary
Cycle Length: 155
Actuated Cycle Length: 138.6
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 46.4 Intersection LOS: D
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  5: SR 9 & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

5: SR 9 & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 145 855 100 137 380 90 110 951 179 100 813 65
Future Volume (veh/h) 145 855 100 137 380 90 110 951 179 100 813 65
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1900 1863 1863 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 149 881 103 141 392 93 113 980 185 103 838 67
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 1 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 2 2 2 1 1 1 2 2 2
Cap, veh/h 364 1074 126 222 1018 239 138 1218 545 130 1220 546
Arrive On Green 004 033 033 007 036 036 008 034 034 007 034 034
Sat Flow, veh/h 1792 3225 377 1774 2845 668 1792 3574 1599 1774 3539 1583
Grp Volume(v), veh/h 149 488 496 141 242 243 113 980 185 103 838 67
Grp Sat Flow(s),veh/h/In 1792 1787 1815 1774 1770 1744 1792 1787 1599 1774 1770 1583
Q Serve(g_s), s 55 324 324 6.7 132 134 80 322 112 74 263 3.7
Cycle Q Clear(g_c), s 55 324 324 6.7 132 134 80 322 112 74 263 3.7
Prop In Lane 1.00 021  1.00 038 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 364 595 604 222 633 624 138 1218 545 130 1220 546
VIC Ratio(X) 041 08 08 063 038 039 08 08 034 079 069 012
Avail Cap(c_a), veh/h 364 670 680 301 786 775 367 1450 649 226 1220 546
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 301 396 396 307 309 310 588 387 318 590 364 290
Incr Delay (d2), s/veh 0.3 7.6 7.5 11 0.5 0.5 45 35 0.6 4.1 19 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 6.3 241 244 60 107 108 75 232 8.7 6.8 19.1 3.0
LnGrp Delay(d),s/veh 303 472 471 318 314 315 633 422 324 631 383 292
LnGrp LOS C D D C C C E D C E D C
Approach Vol, veh/h 1133 626 1278 1008
Approach Delay, s/veh 44.9 315 42.6 40.2
Approach LOS D © D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 160 506 142 486 155 511 110 518
Change Period (Y+Rc), s 65 *6.5 5.5 5.5 5.5 6.5 5.5 5.5
Max Green Setting (Gmax),s  16.5 *53 145 485 265 425 55 575
Max Q Clear Time (g_c+l1),s 94 342 87 344 100 283 75 154
Green Ext Time (p_c), s 0.4 9.9 0.1 8.6 0.1 6.8 00 154
Intersection Summary
HCM 2010 Ctrl Delay 40.9
HCM 2010 LOS D
Notes
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Timings Costco Lake Stevens
6: 99th Ave SE & 20th St SE Timing Plan: PM
I 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 919 5 467 15 10 65 15
Future Volume (vph) 115 919 5 467 15 10 65 15
Turn Type pm+pt NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 225 225 225
Total Split (s) 150 515 95 460 290 290 290 290
Total Split (%) 16.7% 57.2% 10.6% 51.1% 322% 322% 322% 32.2%
Yellow Time () 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min  None Min  None None None None
Act Effct Green (s) 257 260 170 183 8.0 8.0 8.0 8.0
Actuated g/C Ratio 063 064 042 045 020 020 020 020
vlc Ratio 017 043 001 033 006 004 027 023
Control Delay 7.2 68 118 119 171 145 193 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 68 118 119 171 145 193 8.8
LOS A A B B B B B A
Approach Delay 6.9 11.9 15.8 13.6
Approach LOS A B B B
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 40.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  6: 99th Ave SE & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

6: 99th Ave SE & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 919 45 5 467 50 15 10 5 65 15 70
Future Volume (veh/h) 115 919 45 5 467 50 15 10 5 65 15 70
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1881 1881 1900 1900 1900 1900 1845 1845 1900
Adj Flow Rate, veh/h 117 938 46 5 477 51 15 10 5 72 15 71
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 0
Peak Hour Factor 098 098 098 098 098 098 098 098 098 09 098 0098
Percent Heavy Veh, % 0 0 0 1 1 1 0 0 0 3 3 3
Cap, veh/h 653 1675 82 222 917 98 306 145 73 367 34 161
Arrive On Green 020 048 048 001 028 028 012 012 012 012 012 012
Sat Flow, veh/h 1810 3503 172 1792 3259 347 1332 1196 598 1379 281 1329
Grp Volume(v), veh/h 117 483 501 5 261 267 15 0 15 72 0 86
Grp Sat Flow(s),veh/h/In 1810 1805 1870 1792 1787 1818 1332 0 1794 1379 0 1610
Q Serve(g_s), s 0.0 6.5 6.5 0.1 4.2 4.2 04 0.0 0.3 1.7 0.0 1.7
Cycle Q Clear(g_c), s 0.0 6.5 6.5 0.1 4.2 4.2 2.1 0.0 0.3 19 0.0 1.7
Prop In Lane 1.00 0.09 1.00 019 1.00 033 1.00 0.83
Lane Grp Cap(c), veh/h 653 863 894 222 503 512 306 0 218 367 0 196
VIC Ratio(X) 018 056 056 002 052 052 005 000 007 020 000 044
Avail Cap(c_a), veh/h 839 2474 2562 471 2162 2200 1096 0 1282 1185 0 1150
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 100 100 100 000 100 100 000 1.00
Uniform Delay (d), s/veh 9.9 6.4 64 115 104 104 149 00 133 142 0.0 140
Incr Delay (d2), s/veh 0.1 0.6 0.6 0.0 0.8 0.8 0.1 0.0 0.1 0.3 0.0 16
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 16 6.0 6.3 0.1 39 4.0 0.3 0.0 0.2 12 0.0 15
LnGrp Delay(d),s/veh 10.1 7.0 69 115 112 112 150 0.0 135 145 0.0 155
LnGrp LOS B A A B B B B B B B
Approach Vol, veh/h 1101 533 30 158
Approach Delay, s/veh 7.3 11.2 14.2 15.0
Approach LOS A B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 47 209 87 115 142 8.7
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0  47.0 245 105 415 24.5
Max Q Clear Time (g_c+l1),s 2.1 8.5 3.9 2.0 6.2 4.1
Green Ext Time (p_c), s 0.0 7.8 0.8 4.1 33 0.8
Intersection Summary
HCM 2010 Ctrl Delay 9.2
HCM 2010 LOS A
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Timings Costco Lake Stevens
7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A T2 N B S
Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 398 426 61 256 60 255 96 75 120 186
Future Volume (vph) 398 426 61 256 60 255 96 75 120 186
Turn Type pm+pt NA  pm+pt NA Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 1 7 4 5
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 40 780 130 470 180 380 130 210 410 440
Total Split (%) 29.3% 520% 8.7% 313% 120% 253% 8.7% 14.0% 27.3% 29.3%
Yellow Time () 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead lag Lead Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None None
Act Effct Green (s) 437 312 209 133 90 178 253 98 184 439
Actuated g/C Ratio 053 038 025 016 011 022 031 012 022 053
vlc Ratio 057 03 020 051 032 065 018 037 029 020
Control Delay 169 197 177 381 456 414 44 454 331 19
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 169 197 177 381 456 414 44 454 331 19
LOS B B B D D D A D © A
Approach Delay 18.4 34.5 33.3 20.3
Approach LOS B © © ©
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 82.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  7: S Lk Stevens Rd & 20th St SE
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

7: S Lk Stevens Rd & 20th St SE Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 398 426 40 61 256 30 60 255 96 75 120 186
Future Volume (veh/h) 398 426 40 61 256 30 60 255 96 75 120 186
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 098  1.00 099  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 406 435 41 62 261 31 61 260 98 77 122 190
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Percent Heavy Veh, % 0 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 655 1204 113 405 638 75 96 377 405 123 406 685
Arrive On Green 022 036 03 005 020 020 005 020 020 007 022 022
Sat Flow, veh/h 1810 3336 313 1774 3184 374 1774 1863 1572 1774 1863 1579
Grp Volume(v), veh/h 406 235 241 62 144 148 61 260 98 77 122 190
Grp Sat Flow(s),veh/h/In 1810 1805 1844 1774 1770 1789 1774 1863 1572 1774 1863 1579
Q Serve(g_s), s 9.2 5.5 5.5 1.6 4.1 4.2 19 75 1.7 2.4 3.2 45
Cycle Q Clear(g_c), s 9.2 5.5 5.5 16 4.1 4.2 19 75 1.7 2.4 3.2 45
Prop In Lane 1.00 0.17  1.00 021  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 655 651 666 405 354 358 96 377 405 123 406 685
VIC Ratio(X) 062 036 036 015 041 041 064 069 024 062 030 0.28
Avail Cap(c_a), veh/h 1506 2302 2352 570 1305 1319 416 1083 1000 508 1180 1341
HCM Platoon Ratio 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 118 135 135 166 201 201 267 213 66 261 189 105
Incr Delay (d2), siveh 1.0 0.3 0.3 0.2 0.7 0.8 6.8 2.2 0.3 5.1 0.4 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 8.2 5.0 5.2 1.4 3.7 3.8 2.0 7.3 1.7 25 3.0 3.6
LnGrp Delay(d),s/veh 127 139 139 168 208 209 335 235 69 311 193 107
LnGrp LOS B B B B C C C C A C B B
Approach Vol, veh/h 882 354 419 389
Approach Delay, s/veh 13.3 20.1 21.1 17.4
Approach LOS B © © B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 76 253 76 171 169  16.0 85 162
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 85 735 135 365 395 425 165 335
Max Q Clear Time (g_c+l1),s 3.6 75 39 65 112 6.2 4.4 9.5
Green Ext Time (p_c), s 0.0 5.1 0.1 1.6 1.3 4.9 1.2 1.8
Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B
2025 With-Project Synchro 9 Report
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HCM 2010 TWSC Costco Lake Stevens
8: SR 9 & 4th St Timing Plan: PM

Int Delay, siveh 1.2

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations F 5 'l + F % 4+ F
Traffic Vol, veh/h 0 0 10 20 0 35 0 1166 60 65 793 50
Future Vol, veh/h 0 0 10 20 0 35 0 1166 60 65 793 50
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - Free
Storage Length - - 0 0 - 25 - - 100 150 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor % 9% 9% 9% 96 9% 96 96 9% 96 9% 96
Heavy Vehicles, % 0 0 0 2 0 2 0 1 1 2 2 2
Mvmt Flow 0 0 10 21 0 36 0 1215 63 68 826 52

Conflicting Flow Al - - 826 2176 - 1215 - 0 0 1215 0 0
Stage 1 - - - 1215 - - - - = - 8 B,
Stage 2 - - - 961 - - - - ) )

Critical Hdwy - - 62 712 - 6.22 - - - 412

Critical Hdwy Stg 1 - - - 612 - - - - - -

Critical Hdwy Stg 2 - - - 612 - - - - - -

Follow-up Hdwy - - 33 3518 - 3.318 - - - 2218 - -

Pot Cap-1 Maneuver 0 0 v B 0 221 0 - - 574 - 0
Stage 1 0 0 - 222 0 - 0 - - - - 0
Stage 2 0 0 - 308 0 - 0 - - - - 0

Platoon blocked, % - - )

Mov Cap-1 Maneuver - - 375 29 - 221 - - - 574

Mov Cap-2 Maneuver - - - 123 - - - - - -

Stage 1 - - - 222
Stage 2 - - - 264

HCM Control Delay,s  14.9 30.2 0 0.9
HCM LOS B D

Capacity (veh/h) - - 375 123 221 574
HCM Lane V/C Ratio - - 0.028 0.169 0.165 0.118
HCM Control Delay (s) - - 149 401 245 121
HCM Lane LOS - - B E C B
HCM 95th 9%tile Q(veh) - - 01 06 06 04
2025 With-Project Synchro 9 Report
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SITE LAYOUT

Y site: 9 [2025 With-Project SR 9/24th Street SE/S Lk Stevens Rd]

2025 With-Project
Roundabout
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MOVEMENT SUMMARY

v Site: 9 [2025 With-Project SR 9/24th Street SE/S Lk Stevens Rd]

2025 With-Project
Roundabout

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Satn Delay Service Vehicles  Distance Queued Stop Rate Speed
veh/h % v/c sec veh ft per veh mph
South: SR 9
3 L2 194 1.0 0.548 124 LOS B 4.4 111.9 0.70 0.64 281
8 T1 975 1.0 0.548 5.2 LOSA 4.6 115.7 0.69 0.57 36.4
18 R2 147 1.0 0.548 5.1 LOSA 4.6 115.7 0.68 0.52 35.3
Approach 1316 1.0 0.548 6.2 LOSA 4.6 115.7 0.69 0.57 34.9
East: South Lake Stevens Road
1 L2 58 1.0 0.152 14.6 LOS B 0.6 16.1 0.71 0.89 33.8
6 T1 6 1.0 0.152 7.9 LOSA 0.6 16.1 0.71 0.89 27.5
16 R2 11 1.0 0.152 8.5 LOSA 0.6 16.1 0.71 0.89 28.6
Approach 75 1.0 0.152 13.2 LOS B 0.6 16.1 0.71 0.89 32.9
North: SR 9
7 L2 26 3.0 0.430 11.6 LOS B 29 73.8 0.53 0.48 35.4
4 T1 759 3.0 0.430 4.6 LOSA 3.0 771 0.52 0.48 37.3
14 R2 315 3.0 0.430 4.5 LOSA 3.0 771 0.51 0.49 32.8
Approach 1100 3.0 0.430 4.7 LOSA 3.0 771 0.52 0.49 36.5
West: 24th Street SE
5 L2 288 1.0 0.755 17.7 LOS B 6.0 150.3 0.83 1.06 28.3
2 T1 33 1.0 0.755 10.9 LOS B 6.0 150.3 0.83 1.06 259
12 R2 209 1.0 0.755 11.6 LOS B 6.0 150.3 0.83 1.06 31.2
Approach 531 1.0 0.755 14.9 LOS B 6.0 150.3 0.83 1.06 29.7
All Vehicles 3021 1.7 0.755 7.4 LOS A 6.0 150.3 0.65 0.63 34.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: TRANSPORTATION SOLUTIONS INC | Processed: Monday, October 15, 2018 7:51:53 AM
Project: Not Saved



Timings Costco Lake Stevens
10: SR 9 & 32nd St Timing Plan: PM
S N RV R T
Lane Group EBT WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 20 135 5 1195 85 105 720 5
Future Volume (vph) 25 20 135 5 1195 85 105 720 5
Turn Type NA NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 3.0 3.0 3.0 50 100 100 30 100 100
Minimum Split (s) 85 356 356 105 355 355 85 325 325
Total Split (s) 86 356 356 105 664 664 94 653 653
Total Split (%) 7.2% 29.7% 29.7% 8.8% 55.3% 553% 7.8% 544% 54.4%
Yellow Time () 35 3.6 3.6 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.5 6.5 6.5 55 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Min Min  None Min Min
Act Effct Green (s) 31 9.0 90 659 599 599 691 673 673
Actuated g/C Ratio 003 009 009 067 061 061 070 0.68 0.68
vlc Ratio 078 046 052 001 107 009 075 058 0.0
Control Delay 938 517 159 50 694 09 467 120 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 938 517 159 50 694 09 467 120 0.0
LOS F D B A E A D B A
Approach Delay 938 286 64.6 16.3
Approach LOS F © E B
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 99
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 45.3 Intersection LOS: D
Intersection Capacity Utilization 94.1% ICU Level of Service F
Analysis Period (min) 15
Splits and Phases:  10: SR 9 & 32nd St
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

10: SR 9 & 32nd St Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 25 20 53 20 135 5 1195 85 105 720 5
Future Volume (veh/h) 10 25 20 55 20 135 5 1195 85 105 720 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1881 1881 1881 1863 1863 1863
Adj Flow Rate, veh/h 10 26 22 56 20 138 5 1219 87 107 735 5
Adj No. of Lanes 0 1 0 0 1 1 1 1 1 1 1 1
Peak Hour Factor 098 098 092 098 098 098 098 098 098 098 098 0098
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 2 2 2
Cap, veh/h 9 24 21 147 52 176 358 1116 948 140 1165 990
Arrive On Green 003 003 003 01121 0112 011 001 059 059 004 063 063
Sat Flow, veh/h 305 792 670 1350 482 1615 1792 1881 1599 1774 1863 1583
Grp Volume(v), veh/h 58 0 0 76 0 138 5 1219 87 107 735 5
Grp Sat Flow(s),veh/h/In 1767 0 0 1832 0 1615 1792 1881 1599 1774 1863 1583
Q Serve(g_s), s 31 0.0 0.0 39 0.0 8.4 01 599 24 24 247 0.1
Cycle Q Clear(g_c), s 31 0.0 0.0 39 0.0 8.4 01 599 24 24 247 0.1
Prop In Lane 0.17 038 0.74 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 54 0 0 199 0 176 358 1116 948 140 1165 990
VIC Ratio(X) 107 000 000 038 000 079 001 109 009 077 063 001
Avail Cap(c_a), veh/h 54 0 0 544 0 480 436 1116 948 140 1165 990
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 000 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 48.9 0.0 00 418 00 439 104 205 88 251 117 7.1
Incr Delay (d2), s/veh 143.0 0.0 0.0 0.9 0.0 5.7 00 558 01 212 1.4 0.0
Initial Q Delay(d3),s/veh 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 6.6 0.0 0.0 3.6 0.0 7.3 01 864 19 46 1838 0.1
LnGrp Delay(d),s/veh 194.1 0.0 00 427 00 495 104 764 89 462 131 7.1
LnGrp LOS F D D B F A D B A
Approach Vol, veh/h 58 214 1311 847
Approach Delay, s/veh 194.1 47.1 71.6 17.3
Approach LOS F D E B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 94 664 8.6 6.2 69.6 16.6
Change Period (Y+Rc), s 5.5 6.5 5.5 5.5 6.5 5.6
Max Green Setting (Gmax),s 3.9  59.9 3.1 50 588 30.0
Max Q Clear Time (g_c+l1),s 4.4  61.9 5.1 21 267 10.4
Green Ext Time (p_c), s 0.0 0.0 0.0 00 273 0.6
Intersection Summary
HCM 2010 Ctrl Delay 53.4
HCM 2010 LOS D
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Timings Costco Lake Stevens
11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
"2 N N S
Lane Group WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 250 75 85 922 385 €3 745
Future Volume (vph) 250 75 85 922 385 35 745
Turn Type Perm NA  pm+pt NA  Perm pm+pt NA
Protected Phases 8 5 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (S) 5.0 5.0 30 100 100 30 100
Minimum Split (s) ®y s Qb 5 b 95 255
Total Split (s) 380 380 300 920 920 300 920
Total Split (%) 238% 238% 18.8% 57.5% 57.5% 18.8% 57.5%
Yellow Time () 35 35 35 5.0 5.0 35 5.0
All-Red Time (s) 2.0 2.0 2.0 15 15 2.0 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 6.5 6.5 5.5 6.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None C-Min C-Min None C-Min
Act Effct Green (s) 36.1 361 1109 1029 1029 1045 980
Actuated g/C Ratio 023 023 069 064 064 065 061
vlc Ratio 067 098 027 082 039 018 0.69
Control Delay 67.3 794 62 131 5.7 83 245
Queue Delay 0.0 0.0 0.0 9.3 0.0 0.0 0.0
Total Delay 67.3 794 62 224 5.7 83 245
LOS E E A © A A ©
Approach Delay 75.0 16.8 23.4
Approach LOS E B ©
Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 25 (16%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 32.6 Intersection LOS: C
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
Splits and Phases:  11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd
I\'ﬁl o TEZ (R}
‘\ @5 ‘1' @& (R)
0 e [ Tlez= 38 [ ]
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HCM 2010 Signalized Intersection Summary Costco Lake Stevens
11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM

A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 0 0 0 250 75 362 85 922 385 35 745 10
Future Volume (veh/h) 0 0 0 250 75 362 85 922 385 35 745 10
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1845 1845 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 263 79 381 89 971 405 37 784 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 09 09 09 09 09 09 095 0.9
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3
Cap, veh/h 357 56 271 370 1239 1053 160 1213 1031
Arrive On Green 020 020 020 002 045 045 002 066 0.66
Sat Flow, veh/h 1757 276 1333 1757 1845 1568 1757 1845 1568
Grp Volume(v), veh/h 263 0 460 89 971 405 37 784 11
Grp Sat Flow(s),veh/h/In 1757 0 1609 1757 1845 1568 1757 1845 1568
Q Serve(g_s), s 22.4 00 325 26 716 275 11 405 0.4
Cycle Q Clear(g_c), s 22.4 00 325 26 716 275 11 405 04
Prop In Lane 1.00 0.83 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 357 0 327 370 1239 1053 160 1213 1031
VIC Ratio(X) 074 000 141 024 078 038 023 065 001
Avail Cap(c_a), veh/h 357 0 327 586 1239 1053 401 1213 1031
HCM Platoon Ratio 100 100 100 067 067 067 100 100 1.00
Upstream Filter(1) 100 000 100 009 009 009 079 079 079
Uniform Delay (d), s/veh 59.7 00 638 143 341 220 253 163 9.4
Incr Delay (d2), s/veh 8.1 0.0 200.6 0.0 05 0.1 0.2 2.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 17.3 00 588 18 396 136 14 279 0.3
LnGrp Delay(d),s/veh 67.8 00 2643 143 346 221 255 184 9.5
LnGrp LOS E F B C C C B A
Approach Vol, veh/h 723 1465 832
Approach Delay, s/veh 192.8 29.9 18.6
Approach LOS F © B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 5 6 8

Phs Duration (G+Y+Rc), s 80 1140 103 1117 38.0

Change Period (Y+Rc), s 5.5 6.5 5.5 6.5 5.5

Max Green Setting (Gmax),s 245  85.5 245 855 325

Max Q Clear Time (g_c+l1),s 3.1  73.6 46 425 34.5

Green Ext Time (p_c), s 0.0 108 02 330 0.0

Intersection Summary

HCM 2010 Ctrl Delay 65.8

HCM 2010 LOS E
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HCM 2010 TWSC Costco Lake Stevens
12: US 2 WB Off-Ramp & Bunk Foss Rd Timing Plan: PM

Int Delay, siveh 19.3

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations 4 + % F
Traffic Vol, veh/h 420 0 0 275 417 9%
Future Vol, veh/h 420 0 0 275 417 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 1 1 2 2 3 3
Mvmt Flow 452 0 0 296 448 102

Conflicting Flow Al 0 - - - 748 452
Stage 1 - - - - 452 -
Stage 2 - - - - 296 -

Critical Hdwy - - - - 643 6.23

Critical Hdwy Stg 1 - - - - 543 -

Critical Hdwy Stg 2 - - - - 543 -

Follow-up Hdwy - - - - 3.527 3.327

Pot Cap-1 Maneuver - 0 0 - ~379 605
Stage 1 0 0 639 -
Stage 2 0 0 752

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - - ~379 605
Mov Cap-2 Maneuver - - - - 486 -
Stage 1 - - - - 639
Stage 2 - - - - 7152

HCM Control Delay, s 0 0 455
HCM LOS E

Capacity (veh/h) 486 605
HCM Lane V/C Ratio 0.923 0.169
HCM Control Delay (s) 531 12.2
HCM Lane LOS F B
HCM 95th %tile Q(veh) 108 0.6

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Timings Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
- 5 bt o2
Lane Group EBT EBR NBT NBR SBL  SBT
Lane Configurations
Traffic Volume (vph) 0 180 1082 55 203 793
Future Volume (vph) 0 180 1082 55 203 793
Turn Type NA  Perm NA  Perm pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 2 2 1 6
Switch Phase
Minimum Initial (S) 5.0 50 100 100 30 100
Minimum Split (s) 306 306 245 245 95 265
Total Split (s) 500 500 8.0 8.0 250 850
Total Split (%) 313% 31.3% 53.1% 53.1% 15.6% 53.1%
Yellow Time () 3.6 3.6 5.0 5.0 35 5.0
All-Red Time (s) 2.0 2.0 15 15 2.0 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 6.5 6.5 5.5 6.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None C-Min C-Min  None C-Min
Act Effct Green (s) 3b6 36 880 830 1133 1123
Actuated g/C Ratio 022 022 055 055 071 070
vlc Ratio 082 038 115 007 086 0.66
Control Delay 75.9 7.7 1110 57 753 124
Queue Delay 0.0 0.0 0.1 0.0 0.0 0.3
Total Delay 75.9 7.7 1111 57 753 127
LOS E A F A E B
Approach Delay 50.6 106.0 25.4
Approach LOS D F ©

Intersection Summary

Cycle Length: 160

Actuated Cycle Length: 160

Offset: 10 (6%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 65.1 Intersection LOS: E

Intersection Capacity Utilization 99.8% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:  13: SR 9 & US 2 EB Ramps
\'91 Tﬁz (R) o4

Zts [ [lEs= [ Tfsce [ |
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 305 0 180 0 0 0 0 1082 55 203 793 0
Future Volume (veh/h) 305 0 180 0 0 0 0 1082 55 203 793 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 0 1827 1827 1827 1827 0
Adj Flow Rate, veh/h 324 0 191 0 1151 59 216 844 0
Adj No. of Lanes 0 1 1 0 1 1 1 1 0
Peak Hour Factor 094 094 09 094 094 094 094 094 094
Percent Heavy Veh, % 2 2 2 0 4 4 4 4 0
Cap, veh/h 367 0 328 0 1049 891 235 1311 0
Arrive On Green 021 0.00 021 000 057 057 015 095 0.00
Sat Flow, veh/h 1774 0 1583 0 1827 1553 1740 1827 0
Grp Volume(v), veh/h 324 0 191 0 1151 59 216 844 0
Grp Sat Flow(s),veh/h/In 1774 0 1583 0 1827 1553 1740 1827 0
Q Serve(g_s), s 28.4 00 174 00 918 27 154 8.8 0.0
Cycle Q Clear(g_c), s 28.4 00 174 00 918 27 154 8.8 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 367 0 328 0 1049 891 235 1311 0
VIC Ratio(X) 0.88 0.00 058 000 110 007 092 064 0.0
Avail Cap(c_a), veh/h 492 0 439 0 1049 891 257 1311 0
HCM Platoon Ratio 100 100 1.00 100 100 1.00 133 133 1.00
Upstream Filter(l) 100 000 1.00 000 100 1.00 067 067 0.0
Uniform Delay (d), s/veh 61.6 00 572 00 341 151 557 1.2 0.0
Incr Delay (d2), siveh 14.4 0.0 2.0 00 585 01 252 16 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 21.9 00 124 00 1135 21 154 7.3 0.0
LnGrp Delay(d),s/veh 75.9 00 59.2 00 925 152 809 2.9 0.0
LnGrp LOS E E F B F A
Approach Vol, veh/h 515 1210 1060
Approach Delay, s/veh 69.7 88.8 18.8
Approach LOS E F B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 230 983 38.7 121.3
Change Period (Y+Rc), s 5.5 6.5 5.6 6.5
Max Green Setting (Gmax),s 195  78.5 44.4 78.5
Max Q Clear Time (g_c+l1),s 17.4  93.8 304 10.8
Green Ext Time (p_c), s 0.1 0.0 2.7 49.4
Intersection Summary
HCM 2010 Ctrl Delay 58.6
HCM 2010 LOS E
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HCM 2010 TWSC Costco Lake Stevens
14: S Lk Stevens Rd & 99th Ave SE Timing Plan: PM

Int Delay, siveh 1.6

Movement  EBL EBT WBT WBR SBL s8R
Lane Configurations d b b

Traffic Vol, veh/h 5 25 71 20 50 5
Future Vol, veh/h 5 25 71 20 50 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # - 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 275 76 22 54 5

Conflicting Flow Al 98 0 - 0 373 87
Stage 1 - - - - 87 -
Stage 2 - - - - 286 -

Critical Hdwy 4.1 - - - 64 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - 54 -

Follow-up Hdwy 2.2 - - - 35 33

Pot Cap-1 Maneuver 1508 - - - 632 977
Stage 1 - - - - 941 -
Stage 2 - - - - 767

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1508 - - - 629 977
Mov Cap-2 Maneuver - - - - 629 -
Stage 1 - - - - 91
Stage 2 - - - - 764

HCM Control Delay,s 0.1 0 11.1
HCM LOS B

Capacity (veh/h) 1508 - - - 650
HCM Lane V/C Ratio 0.004 - - - 0.091
HCM Control Delay (s) 7.4 0 - - 111
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 03
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HCM 2010 TWSC Costco Lake Stevens
15: 103rd Ave SE & S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 5.8

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations T qd W

Traffic Vol, veh/h 191 45 145 71 10 220
Future Vol, veh/h 191 45 145 71 10 220
Conflicting Peds, #/hr 0 1 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 208 49 158 77 11 239

Conflicting Flow Al 0 0 258 0 625 233
Stage 1 - - - - 233 -
Stage 2 - - - - 392 -

Critical Hdwy - - 413 - 644 6.24

Critical Hdwy Stg 1 - - - - 544 -

Critical Hdwy Stg 2 - - - - 544 -

Follow-up Hdwy - - 2.227 - 3.536 3.336

Pot Cap-1 Maneuver - - 1301 - 445 801
Stage 1 - - - - 801 -
Stage 2 - - - - 678

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1301 - 388 800
Mov Cap-2 Maneuver - - - - 388 -
Stage 1 - - - - 800
Stage 2 - - - - 592

HCM Control Delay, s 0 5.5 12
HCM LOS B

Capacity (veh/h) 765 - - 1301

HCM Lane V/C Ratio 0.327 - - 0121 -

HCM Control Delay (s) 12 - - 81 0

HCM Lane LOS B - - A A

HCM 95th %tile Q(veh) 14 - - 04 -
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HCM 2010 TWSC Costco Lake Stevens
16: S Lk Stevens Rd Timing Plan: PM

Int Delay, siveh 7.5

Lane Configurations d b b

Traffic Vol, veh/h 159 5 5 5 5 69
Future Vol, veh/h 159 5 5 5 5 69
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 173 5 5 5 5 75

Conflicting Flow Al 11 0 - 0 359 8
Stage 1 - - - - 8 -
Stage 2 - - - - 31 -

Critical Hdwy 412 - - - 642 6.22

Critical Hdwy Stg 1 - - - - 542 -

Critical Hdwy Stg 2 - - - - 542 -

Follow-up Hdwy 2.218 - - - 3.518 3.318

Pot Cap-1 Maneuver 1608 - - - 640 1074
Stage 1 - - - - 1015 -
Stage 2 - - - - 713

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1608 - - - 571 1074
Mov Cap-2 Maneuver - - - - 571 -
Stage 1 - - - - 1015
Stage 2 - - - - 636

HCM Control Delay,s 7.3 0 8.9
HCM LOS A

Capacity (veh/h) 1608 - - - 1014
HCM Lane V/C Ratio 0.107 - - - 0.079
HCM Control Delay (s) 7.5 0 - - 89
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0.4 - - - 03
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HCM 2010 TWSC Costco Lake Stevens
17: 91st Ave SE & North Access Timing Plan: PM

Int Delay, siveh 7.9

Movement  WBL WBR NBT NBR SBL ST
Lane Configurations L T LI
Traffic Vol, veh/h 10 312 75 10 212 50
Future Vol, veh/h 10 312 75 10 212 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 339 8 11 230 54

Conflicting Flow Al 602 87 0 0 9 0

Stage 1 87
Stage 2 515 - - - -
Critical Hdwy 6.42 6.22 - - 412

Critical Hdwy Stg 1 5.42
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218

Pot Cap-1 Maneuver 463 971 - - 1503
Stage 1 936 - - - -
Stage 2 600

Platoon blocked, % - -

Mov Cap-1 Maneuver 392 971 - - 1503

Mov Cap-2 Maneuver 392 - - - -
Stage 1 936
Stage 2 508

HCM Control Delay, s  11.2 0 6.3
HCM LOS B

Capacity (veh/h) - - 928 1503
HCM Lane V/C Ratio - - 0.377 0.153
HCM Control Delay (s) - - 112 738
HCM Lane LOS - - B A
HCM 95th %tile Q(veh) - - 18 05
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Timings Costco Lake Stevens
19: S Lk Stevens Rd & West Access Timing Plan: PM
YRR U U
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL  SBT
Lane Configurations
Traffic Volume (vph) 10 50 65 50 228 25 10 325 10
Future Volume (vph) 10 50 65 50 228 25 10 325 10
Turn Type pm+pt NA  pm+pt NA  Perm pm+pt NA  pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (S) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 95 225 225 95 225 95 225
Total Split (s) 95 230 95 230 230 95 225 150 280
Total Split (%) 13.6% 32.9% 13.6% 329% 329% 13.6% 321% 21.4% 40.0%
Yellow Time () 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None
Act Effct Green (s) 10.5 83 120 115 115 110 7.7 188 174
Actuated g/C Ratio 026 021 030 029 029 028 019 047 044
vlc Ratio 003 017 017 010 039 006 036 056 003
Control Delay 107 164 119 143 51 9.2 82 129 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 107 164 119 143 5.1 9.2 82 129 8.8
LOS B B B B A A A B A
Approach Delay 15.6 7.7 8.4 12.7
Approach LOS B A A B
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 39.8
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  19: S Lk Stevens Rd & West Access
\":31 T@z ¥ 03 Py
158 | 22,58 | 9.55 | 233 |
‘\ @5 l 53] ""‘ o7 1_98
9.55 | 285 | 9.55 | 235 |
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HCM 2010 Signalized Intersection Summary

Costco Lake Stevens

19: S Lk Stevens Rd & West Access Timing Plan: PM
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 50 10 65 50 228 25 10 130 325 10 10
Future Volume (veh/h) 10 50 10 65 50 228 25 10 130 325 10 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 11 54 11 71 54 248 27 11 141 353 11 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 0 1 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 373 248 50 467 405 344 421 16 208 590 265 265
Arrive On Green 001 016 016 007 022 022 003 014 014 020 031 031
Sat Flow, veh/h 1774 1503 306 1774 1863 1583 1774 116 1485 1774 856 856
Grp Volume(v), veh/h 11 0 65 71 54 248 27 0 152 353 0 22
Grp Sat Flow(s),veh/h/In 1774 0 1809 1774 1863 1583 1774 0 1601 1774 0 1712
Q Serve(g_s), s 0.2 0.0 1.3 1.4 1.0 6.1 0.5 0.0 3.8 6.4 0.0 0.4
Cycle Q Clear(g_c), s 0.2 0.0 13 1.4 1.0 6.1 0.5 0.0 3.8 6.4 0.0 0.4
Prop In Lane 1.00 0.17  1.00 1.00 1.00 093  1.00 0.50
Lane Grp Cap(c), veh/h 373 0 298 467 405 344 421 0 224 590 0 531
VIC Ratio(X) 003 000 022 015 013 072 006 000 068 060 000 0.04
Avail Cap(c_a), veh/h 557 0 792 559 816 693 574 0 682 673 0 952
HCM Platoon Ratio 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 000 1.00 100 100 100 1.00 000 100 1.00 0.00 @ 1.00
Uniform Delay (d), s/veh 14.3 00 1563 130 133 153 147 00 173 104 00 102
Incr Delay (d2), siveh 0.0 0.0 0.4 0.1 0.1 2.8 0.1 0.0 35 11 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 0.2 0.0 1.2 12 0.9 5.3 0.5 0.0 34 5.6 0.0 0.3
LnGrp Delay(d),s/veh 14.3 00 156 132 135 182 1438 00 208 115 00 102
LnGrp LOS B B B B B B C B B
Approach Vol, veh/h 76 373 179 375
Approach Delay, s/veh 15.5 16.5 19.9 11.5
Approach LOS B B B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.0 104 73 115 59 176 51 137
Change Period (Y+Rc), s 45 45 45 45 45 45 45 45
Max Green Setting (Gmax),s 105  18.0 50 185 50 235 50 185
Max Q Clear Time (g_c+l1),s 8.4 5.8 3.4 3.3 25 2.4 2.2 8.1
Green Ext Time (p_c), s 0.3 0.7 0.0 1.3 0.0 1.0 0.0 11
Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B
2025 With-Project Synchro 9 Report
JPKH 10/15/2018



HCM 2010 TWSC Costco Lake Stevens
19: S Lk Stevens Rd & West Access Timing Plan: PM

Int Delay, siveh 12.8

Movement  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SR
Lane Configurations " B L T T . T L .

Traffic Vol, veh/h 10 50 10 65 50 228 25 10 130 325 10 10
Future Vol, veh/h 10 50 10 65 50 228 25 10 130 325 10 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - None
Storage Length 100 - - 100 - 0 100 - - 0 -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 54 11 71 54 248 27 11 141 33 11 11

Conflicting Flow Al 54 0 0 65 0 0 289 278 60 354 283 54
Stage 1 - - - - - - 82 8 - 196 196 -
Stage 2 - - - - - - 207 196 - 158 87 -

Critical Hdwy 412 - - 412 - - 712 652 622 7.12 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - 6.12 552 - 612 552 -

Follow-up Hdwy 2.218 - - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1551 - - 1537 - - 663 630 1005 601 626 1013
Stage 1 - - - - - - 926 827 - 806 739 -
Stage 2 - - - - - - 795 739 - 844 823

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1551 - - 1537 - - 621 597 1005 489 593 1013
Mov Cap-2 Maneuver - - - - - 621 597 - 489 593 -
Stage 1 - - - - - - 919 821 - 800 705
Stage 2 - - - - - - 739 705 - 711 817

HCM Control Delay, s 1 14 9.7 28.1
HCM LOS A D

Capacity (veh/h) 621 958 1551 - - 1537 - - 489 748
HCM Lane V/C Ratio 0.044 0.159 0.007 - - 0.046 - - 0.722 0.029
HCM Control Delay (s) 111 95 73 - - 715 - - 292 10
HCM Lane LOS B A A - - A - - D B
HCM 95th %tile Q(veh) 01 06 0 - - 01 - - 58 01
2025 With-Project - West Access No Signal Synchro 9 Report

JPKH 10/15/2018



HCM 2010 TWSC Costco Lake Stevens
20: S Lk Stevens Rd & East Access Timing Plan: PM

Int Delay, siveh 0.1

Movement  EBL EBT WBT WBR SBL SR
Lane Configurations + b 'l
Traffic Vol, veh/h 0 505 343 145 0 10
Future Vol, veh/h 0 505 343 145 0 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 549 373 158 0 11

Conflicting Flow Al - 0 - 0 - 265
Stage 1 - - - - - -
Stage 2 - - - - - -

Critical Hdwy - - - - - 6.93

Critical Hdwy Stg 1
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.319
Pot Cap-1 Maneuver 0 - - - 0 734
Stage 1 0 - - - 0 -
Stage 2 0 - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 734
Mov Cap-2 Maneuver - - - - -
Stage 1
Stage 2

HCM Control Delay, s 0 0 10
HCM LOS B

Capacity (veh/h) - - - 734
HCM Lane V/C Ratio - - - 0.015
HCM Control Delay (s) - - - 10
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 0
2025 With-Project Synchro 9 Report
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Queuing and Blocking Report
2025 With-Project 10/15/2018

Intersection: 4: 91st Ave SE & 20th St SE

Directions Served L T TR L T TR L T R L TR
Maximum Queue (ft) 106 208 215 83 146 189 122 154 72 90 107
Average Queue (ft) 68 125 131 35 67 96 84 48 43 51 55
95th Queue (ft) 115 210 224 87 147 189 135 146 76 96 110
Link Distance (ft) 2497 2497 1390 1390 571 1172
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 275 100 100 100 100

Storage Blk Time (%) 1 3 10 0 1 2
Queuing Penalty (veh) 1 2 19 1 2 2

Intersection: 5: SR 9 & 20th St SE

Directions Served L T TR L T TR L T T R L T
Maximum Queue (ft) 274 434 421 174 211 238 222 429 387 187 224 485
Average Queue (ft) 150 317 311 111 130 150 106 311 268 104 144 344
95th Queue (ft) 323 480 453 208 236 243 237 442 406 231 270 577
Link Distance (ft) 1390 1390 946 946 1125 1125 1587
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 450 175 200

Storage Blk Time (%) 0 19 2 0 1 16 0 0 34
Queuing Penalty (veh) 0 29 5 0 1 30 0 0 35

Intersection: 5: SR 9 & 20th St SE

Directions Served T R
Maximum Queue (ft) 454 160
Average Queue (ft) 306 70
95th Queue (ft) 544 194
Link Distance (ft) 1587
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 35 0
Queuing Penalty (veh) 24 0
Costco Lake Stevens SimTraffic Report

JPKH



Queuing and Blocking Report
2025 With-Project 10/15/2018

Intersection: 16: S Lk Stevens Rd

Directions Served LT LR
Maximum Queue (ft) 9 43
Average Queue (ft) 2 28
95th Queue (ft) 13 53
Link Distance (ft) 1113 199
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 17: 91st Ave SE & North Access

Directions Served LR L
Maximum Queue (ft) 82 50
Average Queue (ft) 61 20
95th Queue (ft) 90 52
Link Distance (ft) 313
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%)

Queuing Penalty (veh)

Costco Lake Stevens SimTraffic Report

JPKH



Queuing and Blocking Report
2025 With-Project 10/15/2018

Intersection: 19: S Lk Stevens Rd & West Access
Movement ~ ~ EB EB WB WB WB NB NB SB SB

Directions Served L TR L T R L TR L TR
Maximum Queue (ft) 30 49 49 44 72 37 94 135 22
Average Queue (ft) 9 25 24 18 45 16 52 86 5
95th Queue (ft) 30 54 57 47 74 43 96 159 23
Link Distance (ft) 1071 325 199 226 226
Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100 100 200 100

Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 0

Intersection: 20: S Lk Stevens Rd & East Access
Movement s8

Directions Served R
Maximum Queue (ft) 33
Average Queue (ft) 11
95th Queue (ft) 36
Link Distance (ft) 243
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 938

Costco Lake Stevens SimTraffic Report
JPKH



Timings Costco Lake Stevens

11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM
"SR N B S A
Lane Group WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 250 75 85 922 385 €3 745 10
Future Volume (vph) 250 75 85 922 385 35 745 10
Turn Type Perm NA  pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 8 5 2 1 6
Permitted Phases 8 2 2 6 6
Detector Phase 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 5.0 5.0 30 100 100 30 100 100
Minimum Split (s) ®y s Qb 5 b 95 255 255
Total Split (s) 412 412 120 892 892 96 868 868
Total Split (%) 294% 29.4% 8.6% 63.7% 63.7% 6.9% 62.0% 62.0%
Yellow Time () 35 35 35 5.0 5.0 35 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 15 15 2.0 15 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 6.5 6.5 5.5 6.5 6.5
Lead/Lag lag Lead Lead lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None C-Min C-Min None C-Min C-Min
Act Effct Green (s) 324 324 98 878 878 857 804 804
Actuated g/C Ratio 023 023 068 063 063 061 057 057
vlc Ratio 065 092 026 084 039 025 074 001
Control Delay 56.2  57.3 64 128 36 161 283 0.0
Queue Delay 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0
Total Delay 56.2  57.3 64 142 36 161 283 0.0
LOS E E A B A B © A
Approach Delay 56.9 10.8 27.4
Approach LOS E B ©

Intersection Summary

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 14 (10%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 26.4 Intersection LOS: C
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
Splits and Phases:  11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd
I/ Tﬁz (R) \'@1
59.235 | 0.6k
—
I ‘1' @5 (R) ‘\ @5 28
B5.85 | 12s | [l41.2s
2025 With-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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HCM 2010 Signalized Intersection Summary Costco Lake Stevens
11: SR 9 & US 2 WB On-Ramp/Bunk Foss Rd Timing Plan: PM

A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 0 0 0 250 75 362 85 922 385 35 745 10
Future Volume (veh/h) 0 0 0 250 75 362 85 922 385 35 745 10
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1845 1845 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 263 79 381 89 971 405 37 784 11
Adj No. of Lanes 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 09 09 09 09 09 09 095 0.9
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3
Cap, veh/h 448 70 340 354 890 756 325 864 735
Arrive On Green 025 025 025 030 09 09 014 047 047
Sat Flow, veh/h 1757 276 1333 1757 1845 1568 1757 1845 1568
Grp Volume(v), veh/h 263 0 460 89 971 405 37 784 11
Grp Sat Flow(s),veh/h/In 1757 0 1609 1757 1845 1568 1757 1845 1568
Q Serve(g_s), s 18.4 00 357 00 675 2.6 00 550 0.5
Cycle Q Clear(g_c), s 18.4 00 357 00 675 2.6 00 550 0.5
Prop In Lane 1.00 0.83 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 448 0 410 354 890 756 325 864 735
VIC Ratio(X) 059 000 112 025 109 054 011 091 001
Avail Cap(c_a), veh/h 448 0 410 354 1090 926 325 1058 899
HCM Platoon Ratio 100 100 100 200 200 200 100 100 1.00
Upstream Filter(1) 100 000 100 009 009 009 100 100 100
Uniform Delay (d), s/veh 45.7 00 522 399 25 13 470 344 199
Incr Delay (d2), s/veh 2.2 00 815 00 431 0.2 01 149 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 14.2 00 453 32 553 14 22 407 04
LnGrp Delay(d),s/veh 47.9 00 1337 399 455 16 470 493 199
LnGrp LOS D F D F A D D B
Approach Vol, veh/h 723 1465 832
Approach Delay, s/veh 102.5 33.0 48.8
Approach LOS F © D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 5 6 8

Phs Duration (G+Y+Rc), s 191 797 26,7 721 41.2

Change Period (Y+Rc), s 5.5 6.5 5.5 6.5 5.5

Max Green Setting (Gmax),s 4.1  82.7 6.5 803 35.7

Max Q Clear Time (g_c+l1),s 20  69.5 20 57.0 37.7

Green Ext Time (p_c), s 0.0 9.4 0.1 8.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 54.0

HCM 2010 LOS D

2025 With-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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HCM 2010 AWSC Costco Lake Stevens
12: US 2 WB Off-Ramp & Bunk Foss Rd Timing Plan: PM

Intersection Delay, s/veh33.1
Intersection LOS D

Lane Configurations 4 + % F
Traffic Vol, veh/h 420 0 0 275 417 9%
Future Vol, veh/h 420 0 0 275 417 9
Peak Hour Factor 093 093 093 093 093 093
Heavy Vehicles, % 1 1 2 2 3 3
Mvmt Flow 452 0 0 296 448 102
Number of Lanes 1 0 0 1 1 1
Appoach € w8 N 0000000000000
Opposing Approach WB EB

Opposing Lanes 1 1 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RighNB WB
Conflicting Lanes Right 2 0 1

HCM Control Delay 30.5 17.8 435

HCM LOS D © E

Vol Left, % 100% 0% 0% 0%
Vol Thru, % 0% 0% 100% 100%
Vol Right, % 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 417 95 420 275
LT Vol 417 0 0 0
Through Vol 0 0 420 275
RT Vol 0 95 0 0
Lane Flow Rate 448 102 452 296
Geometry Grp 7 7 2 2
Degree of Util (X) 0.924 0.176 0.802 0.552
Departure Headway (Hd) 7.417 6.192 6.395 6.722
Convergence, Y/N Yes Yes Yes Yes
Cap 493 583 565 535
Service Time 5117 3.892 4.438 4.77
HCM Lane V/C Ratio 0.909 0.175 0.8 0.553
HCM Control Delay 51.1 102 305 178
HCM Lane LOS F B D ©
HCM 95th-tile Q 109 06 78 33
2025 With-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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Timings Costco Lake Stevens

13: SR 9 & US 2 EB Ramps Timing Plan: PM
- 5 bt o2

Lane Group EBT EBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 180 1082 55 203 793

Future Volume (vph) 0 180 1082 55 203 793

Turn Type NA  Perm NA  Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Detector Phase 4 4 2 2 1 6

Switch Phase

Minimum Initial (S) 5.0 50 100 100 30 100

Minimum Split (s) 306 306 245 245 95 265

Total Split (s) 306 306 914 914 180 1094

Total Split (%) 219% 219% 653% 653% 129% 78.1%

Yellow Time () 3.6 3.6 5.0 5.0 35 5.0

All-Red Time (s) 2.0 2.0 15 15 2.0 15

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 6.5 6.5 5.5 6.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None C-Min C-Min  None C-Min

Act Effct Green (s) 250 250 849 849 1039 1029

Actuated g/C Ratio 018 018 061 061 074 074

vlc Ratio 103 044 104 006 104 063

Control Delay 112.9 98 657 19 1105 7.3

Queue Delay 0.0 00 178 0.0 0.0 0.3

Total Delay 112.9 98 834 19 1105 7.5

LOS F A F A F A

Approach Delay 74.6 79.4 28.5

Approach LOS E E ©

Intersection Summary

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 59.2 Intersection LOS: E

Intersection Capacity Utilization 99.8% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:  13: SR 9 & US 2 EB Ramps

I Tﬁz 2] \":31 M54

91.4s [ &z [ Tlzo.6= [ [

’ ‘l’ @6 (R)

109,45

2025 With-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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HCM 2010 Signalized Intersection Summary Costco Lake Stevens
13: SR 9 & US 2 EB Ramps Timing Plan: PM

A ey ¢ ANt A2 M4

Lane Configurations i 'l 4 'l b 4

Traffic Volume (veh/h) 305 0 180 0 0 0 0 1082 53 203 793 0
Future Volume (veh/h) 305 0 180 0 0 0 0 1082 55 203 793 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 0 1827 1827 1827 1827 0
Adj Flow Rate, veh/h 324 0 191 0 1151 59 216 844 0
Adj No. of Lanes 0 1 1 0 1 1 1 1 0
Peak Hour Factor 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 2 2 2 0 4 4 4 4 0
Cap, veh/h 317 0 283 0 1108 942 381 1539 0
Arrive On Green 018 0.00 0.18 000 061 061 0338 1.00 0.00
Sat Flow, veh/h 1774 0 1583 0 1827 1553 1740 1827 0
Grp Volume(v), veh/h 324 0 191 0 1151 59 216 844 0
Grp Sat Flow(s),veh/h/In 1774 0 1583 0 1827 1553 1740 1827 0
Q Serve(g_s), s 25.0 00 158 00 849 2.2 8.8 0.0 0.0
Cycle Q Clear(g_c), s 25.0 00 158 00 849 2.2 8.8 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 317 0 283 0 1108 942 381 1539 0
VIC Ratio(X) 102 000 0.68 000 1.04 006 057 055 0.00
Avail Cap(c_a), veh/h 317 0 283 0 1108 942 381 1539 0
HCM Platoon Ratio 100 100 1.00 100 100 1.00 200 200 1.00
Upstream Filter(l) 100 000 1.00 000 100 1.00 063 063 0.00
Uniform Delay (d), s/veh 5715 0.0 537 00 276 113 36.9 0.0 0.0
Incr Delay (d2), s/veh 56.5 0.0 6.6 00 377 0.1 1.0 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/In 31.0 00 119 00 973 17 9.6 0.7 0.0
LnGrp Delay(d),s/veh 114.0 0.0 60.3 0.0 652 114 379 0.9 0.0
LnGrp LOS F E F B D A
Approach Vol, veh/h 5il5 1210 1060
Approach Delay, siveh 94.1 62.6 8.4
Approach LOS F E A

Ter 1 2 8 4 5 6 7 8 00000
Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 331 914 30.6 1245

Change Period (Y+Rc), s 65 *65 5.6 6.5

Max Green Setting (Gmax),s 12.5 *85 25.0 102.9

Max Q Clear Time (g_c+l1),s 10.8  86.9 27.0 2.0

Green Ext Time (p_c), s 0.7 0.0 0.0 13.4

Intersecton Sweowvi@2ry 0000000000000
HCM 2010 Ctrl Delay 47.8

HCM 2010 LOS D

2025 With-Project - SR 9 & US 2 Intersection Improvvements Synchro 9 Report
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SITE LAYOUT

v Site: 12 [2025 With-Project]

US 2 WB Off-Ramp at Bunk Foss Road
Site Category: (None)
Roundabout

Bunk Foss Road

Bunk Foss Road

UsS 2 WB Off-Ramp

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: TRANSPORTATION SOLUTIONS INC | Created: Thursday, August 30, 2018 4:03:57 PM
Project: D:\Dropbox (TSI)\TSI Projects\2018\218002 Costco Lake Stevens\Level of Service\Sidra\2025 PM With-Project US2 Off at Bunk Foss.sip8



MOVEMENT SUMMARY

Y site: 12 [2025 With-Project]

US 2 WB Off-Ramp at Bunk Foss Road
Site Category: (None)
Roundabout

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Aver. No. Average
ID Total HV Satn Delay Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh ft mph

South: US 2 WB Off-Ramp

3 L2 474 2.8 0.790 205 LOSC 10.8 276.9 0.95 1.22 1.53 21.6
18 R2 108 2.8 0.790 178 LOSB 10.8 276.9 0.95 1.22 1.53 234
Approach 582 2.8 0.790 20.0 LOSB 10.8 276.9 0.95 1.22 1.53 22.0
East: Bunk Foss Road

6 T1 313 1.8 0.462 8.4 LOS A 3.5 88.7 0.81 0.85 0.86 25.9
Approach 313 1.8 0.462 8.4 LOS A 3.5 88.7 0.81 0.85 0.86 25.9
West: Bunk Foss Road

2 T 512 14 0.430 3.5 LOS A 0.0 0.0 0.00 0.42 0.00 28.2
Approach 512 1.4 0.430 3.5 LOS A 0.0 0.0 0.00 0.42 0.00 28.2
All Vehicles 1407 2.1 0.790 114 LOSB 10.8 276.9 0.57 0.85 0.82 24.7

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings
dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

Intersection and Approach LOS values are based on average delay for all movements (v/c not used).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
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Traffic Impact Analysis — Lake Stevens, WA Costco Lake Stevens

Kittelson & Associates, Inc. Trip Generation Memorandum

'I'SI October 2018

Transportation Solutions, Inc.



K I TT E LS O N 101 S CAPITOL BOULEVARD, SUITE 301
& ASSOCIATES  Pocssssoess 2083582685

MEMORANDUM
Date: March 28, 2018 Project #: BOI400
To: Jeff Hee, TSI
From: Andy Daleiden, PE
Subject: Costco Wholesale Trip Generation — Lake Stevens, Washington

This memorandum provides transportation information associated with Costco Wholesale
developments in the Pacific Northwest for use as part of the proposed Lake Stevens Costco
development. Costco has developed sites and operated business in the Pacific Northwest for close to
40 years. Over time, the Costco prototype has evolved to meet their member demands and provide
new services (such as fuel stations and carwashes).

For over 15 years, Kittelson & Associates, Inc. (KAl) has maintained a database of transportation data
and travel characteristics for Costco Wholesale. The database contains transportation information such
as trip rates, trip type percentages, and parking demand for Costco locations throughout the United
States, Mexico, and Canada. Costco is a unique use due to its successful business model and
membership requirements. Costco has entrusted this on-going effort to KAl to ensure that their site
planning and development work is based upon the best possible information related to the unique
travel patterns and operations associated with Costco warehouses and their associated uses. KAl has
collected, analyzed, and refined transportation data for Costco related to trip generation, trip type
(primary, pass-by, diverted, internal trips), parking demand, gasoline service rates, car wash service
rates, and vehicle queuing. The database contains large data sample sizes and includes very recent
information as it is continually updated and refined as new data is collected. The transportation
information within the database has been approved in numerous jurisdictions in the U.S., Canada, and
Mexico and has been validated by jurisdiction staff in several cases through independent peer study
during the development review process. The Costco transportation database is the best source of
information to use in developing trip generation estimates for Costco developments since it provides
use-specific data that most accurately represents the anticipated traffic characteristics of the unique
development type. The database includes data from eight Costco Wholesale locations in the Pacific
Northwest United States.

Costco requested that KAl provide TSI with a trip generation estimate for use for the proposed Lake
Stevens Costco development using the latest and relevant data from the Costco transportation
database. The trip generation estimate provided to TSI is summarized in Table 1.
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Table 1. Trip Generation Estimate for Lake Stevens Costco

Weekday PM Peak Hour Saturday Midday Peak Hour
Warehouse Trip Measure Size (sg-ft) Total In Total Out

US National Costco data? 1,098 538 560 1,445 722 723
Pass-By Trips (35% PM, 32% SAT)! ‘ 384 192 192 462 231 231
Net New Trips ‘ 713 346 368 982 491 492
Pacific NW Costco Data (OR & WA)? 1,158 556 602 1,499 750 749
Pass-By Trips (35% PM, 32% SAT)! ‘ 406 203 203 480 240 240
Net New Trips ‘ 752 353 399 1,019 510 509

'based on 16 sites throughout the US
based on 6 sites in Oregon and Washington states (Portland, OR; Albany, OR; Medford, OR; Eugene,
OR; Salem, OR; Spokane, WA)

The trip generation estimate provided in Table 1 is based on recent data from sites who demonstrate
the most recent prototypical development characteristics that Costco uses. This includes having both
a Costco warehouse and a Costco Gasoline fuel station (with up to 30 vehicle fueling positions) on site.

It is important to note that trip generation for the Costco sites is not linearly tied to square-footage size
of the Costco warehouse building. While 160,000 square feet is a typical size for the Costco buildings,
some are constructed with slightly smaller or larger footprints depending on the given site’s individual
constraints and configuration. In those cases, trip generation is not typically impacted as the additional
size is most often used for additional storage and stock room for the warehouse.

In some cases, the consideration and evaluation of diverted trips is important when analyzing
transportation impacts of a Costco development. Diverted trip percentages are highly impacted by the
individual site location and proximity to major roadway facilities. From the database, diverted trips at
Costco warehouses in the Pacific NW can range anywhere from 25% to 52% with an average of 37%
based on 5 data points within the region.

If you have any additional questions, or require additional information, please contact us at
208.338.2683 or adaleiden@kittelson.com.

Kittelson & Associates, Inc. Boise, Idaho



