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1. INTRODUCTION

Kimley-Horn and Associates, Inc. has been retained to analyze the traffic impacts of the proposed
Goddard School Lynnwood development. The proposed development is located along the south
side of 188" Street SW on the east side of SR-99. The development is proposed to consist of 12,290
school facility. The site vicinity is shown in Figure 1. The development is proposing to construct
a right-in/right-out connection onto 188™ Street SW and a full access onto 55" Avenue W.

Matthew Palmer, responsible for this report, is a licensed professional engineer (Civil) in the State
of Washington and member of the Washington State section of the Institute of Transportation
Engineers (ITE).

2. METHODOLOGY

Trip generation for the Goddard School Lynnwood development is based on average trip
generation rates from the Institute of Transportation Engineers (ITE) Trip Generation Manual,
11™ Edition (2021). The study intersections were identified during the scoping process with City
of Lynnwood staff. The intersection level of service analysis has been performed for the following
scenarios based on discussions with staff:

* 2022 existing conditions

* 2022 existing conditions with development
* 2040 baseline conditions

* 2040 future conditions with development

The analysis has been performed for the following intersections:

1. SR-99 at 188" Street SW
2. 55" Avenue W at 188" Street SW
3. Right-in/Right-Out Access at 188" Street SW
4. 55" Avenue W at East Site Access
Goddard School Lynnwood March 2022
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Traffic congestion on roadways is generally measured in terms of level of service at critical
intersections. In accordance with the Highway Capacity Manual, 6™ Edition, roadway facilities
and intersections are rated between LOS A and LOS F, with LOS A being free flow and LOS F
being forced flow or over-capacity conditions. The level of service at signalized, all-way stop-
controlled and roundabout intersections are based on the average stopped delay for all entering
vehicles. The level of service at two-way stop-controlled intersections is based on stopped delay
times for the critical approach. Geometric characteristics and conflicting traffic movements are
taken into consideration when determining level of service values. A summary of the level of
service criteria has been included in Table 1.

Table 1: Level of Service Criteria for Intersections

Intersection Control Delay
Level of 1 Expected (Seconds per Vehicle)
Service Delay Unsignalized Signalized

Intersections Intersections
A Little/No Delay <10 <10
B Short Delays >10 and <15 >10 and <20
C Average Delays >15 and <25 >20 and <35
D Long Delays >25 and <35 >35 and <55
E Very Long Delays >35 and <50 >55 and <80
F Extreme Delays? >50 >80

The City of Lynnwood has established an acceptable level of service of LOS D for arterials that
are not WSDOT roadways. The Comprehensive Plan identifies the acceptable threshold along
WSDOT roadways as “E-Mitigated.” The analysis has been performed using the Synchro 11.1
software.

I Source: Highway Capacity Manual, 6" Edition.
LOS A: Free-flow traffic conditions, with minimal delay to stopped vehicles (no vehicle is delayed longer
than one cycle at signalized intersection).
LOS B: Generally stable traffic flow conditions.
LOS C: Occasional back-ups may develop, but delay to vehicles is short term and still tolerable.
LOS D: During short periods of the peak hour, delays to approaching vehicles may be substantial but are
tolerable during times of less demand (i.e. vehicles delayed one cycle or less at signal).
LOS E: Intersections operate at or near capacity, with long queues developing on all approaches and long
delays.
LOS F: Jammed conditions on all approaches with excessively long delays and vehicles unable to move at
times.
2 When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which
may cause severe congestion affecting other traffic movements in the intersection.

Goddard School Lynnwood March 2022
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3. TRIP GENERATION

The trip generation calculations for the Goddard School Lynnwood development are based on data
published by the Institute of Transportation Engineers (ITE) in the Trip Generation Manual, 11"
Edition (2021). The average trip generation rates for ITE Land Use Code 565, Day Care Center,
have been used for the daily, AM, and PM peak-hour trip generation. A pass-by of 75% was
applied based on Snohomish County’s accepted pass-by rate for day care centers located along
arterials. This pass-by rate is also backed by the City’s traffic impact fee calculations. A 12,290
SF day care center has an impact fee of $257,352.60. Based on the current fee rate of $7,944 per
PM peak-hour trip, this would mean that a 12,290 SF day care center would generate
approximately 32 new PM peak-hour trips. As the development is expected to generate
approximately 34 new PM peak-hour trips using ITE data and the 75% pass-by rate, this would
mean that the City utilized a pass-by rate of approximately 75%. The trip generation calculations
for the Goddard School Lynnwood development are summarized in Table 2.

Table 2: Trip Generation Summary

Average | AM Peak-Hour Trips PM Peak-Hour Trips
Land Use Size Daily

Trips In Out Total In Out Total
ITE LUC 565, 12290 KSF| 585 72 | 6 | 135 | 64 73 | 137
Day Care Center
Pass-By -439 -54 -47 -101 -48 -55 -103
TOTAL 146 18 16 34 16 18 34

The Goddard School Lynnwood development is anticipated to generate approximately 146 new
average daily trips with 34 new AM peak-hour trips and 34 new PM peak-hour trips.

4. TRIP DISTRIBUTION

The trip distribution for the Goddard School Lynnwood development is based on counts performed
at the intersection of SR-99 and 188™ Street SW. It is anticipated that 45% of the trips generated
by the development will travel to and from the north along SR-99. Another 33% of the trips
generated by the development will travel to and from the south along SR-99. Approximately 12%
of the trips generated by the development will travel to and from the east along 188™ Street SW.
The remaining 10% of the trips generated by the site will travel to and from the west along 188"
Street SW. A detailed distribution of the AM and PM peak-hour trips, which is when the highest
number of trips is anticipated to be generated by the development, are summarized in Figure 2 and
Figure 3, respectively.

Goddard School Lynnwood March 2022
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5. LEVEL OF SERVICE ANALYSIS

The following intersections, with the existing control, that have been analyzed as a part of this
report are:

SR-99 at 188" Street SW — Signal

55" Avenue NW at 188" Street SW — Two-Way Stop-Controlled
North Site Access at 188™ Street SW — Two-Way Stop-Controlled
55" Avenue W at East Site Access — Two-Way Stop-Controlled

P

The intersections have been analyzed for the 2022 existing conditions without and with
development and 2040 future conditions without and with the development. It is also important to
note that the two site access locations have only been analyzed in the with development conditions
as they will not exist otherwise.

5.1 Intersection Turning Movements

The 2022 existing volumes at the study intersections are based on counts performed by the
independent count firm Traffic Data Gathering (TDG) in March 2022. The existing turning
movements at the study intersections are shown in Figure 4. The 2022 existing with development
turning movements were calculated by adding the trips generated by the development, based on
the trip distribution shown in Figure 2 and Figure 3, and rerouting pass-by trips to the development,
to the 2022 existing turning movements. The 2022 existing with development turning movements
are shown in Figure 5.

The 2040 traffic volumes were derived by adding a 2% annual compounding growth rate to the
existing volumes from the counts at the study intersections. The 2% annual compounding growth
rate was calculated based on data for the growth of population and jobs from 2020 to 2040 provided
by the Puget Sound Regional Council. The 2040 baseline turning movements at the study
intersections are shown in Figure 6. The 2040 future with development turning movements have
been calculated by adding the trips generated by the development and rerouting pass-by trips to
the 2040 baseline turning movements. The 2040 future with development turning movements at
the study intersections are shown in Figure 7. The existing turning movement counts and future
turning movement calculations are included in the attachments.

5.2 Level of Service Analysis

The level of service analysis has been completed with the existing channelization and intersection
control. Due to potential queuing concerns, the north site access onto 188™ Street SW is proposed
to be a right-in/right-out only access and has been analyzed as such. The level of service results
for the study intersections are summarized in Table 3 for the AM peak-hour and Table 4 for the
PM peak-hour.

Goddard School Lynnwood March 2022
Traffic Impact Analysis 7 KH #090222020
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Table 3: Level of Service Summary — AM Peak-Hour

2022 Existing 2022 Existing | 5540 paceline 2040 Future
. o w Development .. w Development
Intersection Conditions C .e Conditions .e
onditions Conditions
LOS Delay LOS Delay LOS Delay LOS Delay
SR-99 at C 30.6 sec C 33.0 sec F 134.0 sec F 136.0 sec
188" Street SW V/C 0.88 V/C 0.89 V/C 1.41 V/C 1.42
55" Avenue W at B 11.5 sec B 12.5 sec B 13.0 sec B 14.6 sec
188™ Street SW V/C 0.01 V/C 0.15 V/C 0.02 V/C 0.19
RI/RO Access at A 0.0 sec A 0.0 sec
188™ Street SW T V/C T V/C
55™ Avenue W at A 8.8 sec A 8.9 sec
East Site Access - o V/C 0.07 o - V/C 0.07

Table 4: Level of Service Summary — PM Peak-Hour

2022 Existing 2022 Existing | 5540 paceline 2040 Future
. o w Development .. w Development
Intersection Conditions C .e Conditions .e
onditions Conditions
LOS Delay LOS Delay LOS Delay LOS Delay
1. SR-99 at C 33.0 sec D 37.9 sec F 111.8 sec F 127.0 sec
188" Street SW V/C 0.81 V/C 0.89 V/C 1.37 V/C 1.44
2. 55" Avenue W at C 15.3 sec C 15.3 sec C 15.3 sec C 20.3 sec
188™ Street SW V/C 0.19 V/C 0.20 V/C 0.03 V/C 0.28
3. RI/RO Access at A 0.0 sec A 0.0 sec
188™ Street SW T V/C T V/C
4. 55" Avenue W at A 8.9 sec A 8.9 sec
East Site Access - o V/C 0.08 o - V/C 0.08

The level of service analysis shows that the study intersections currently operate at LOS C or better
and are anticipated to operate at LOS D or better under the 2022 existing with development
conditions. The intersection of SR-99 at 188™ Street SW is anticipated to operate at LOS F under
the 2040 baseline and 2040 future with development conditions. This intersection will be evaluated
when the City of Lynnwood updates the Comprehensive Plan to account for 2040 conditions. The
traffic mitigation fees, identified later in this report, should adequately mitigate the impacts of the
Goddard School Lynnwood development, especially due to the relatively minor impact of the trips
generated by the development.

City of Lynnwood staff also requested that the v/c ratios for each movement be identified. The
level of service calculations, included in the attachments, show the v/c ratios for each movement.
The v/c ratios contained in Table 3 and Table 4 above represent the greatest V/C ratio at any one
movement during each of the scenarios.

The above analysis assumed that all of the outbound trips utilized the east site access. If the
eastbound development trips utilized the north access and became eastbound trips through the
intersection of 55 Avenue W at 188" Street SW, the intersection of the right-in/right-out site
access at 188™ Street SW and the intersection of 551 Avenue W at 188" Street SW are expected
to operate at LOS C or better during the AM and PM peak-hours under the 2022 existing with
development and 2040 future with development conditions.

March 2022
KH #090222020
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6. COLLISION ANALYSIS

Collision data was obtained from WSDOT for the timeframe between January 1, 2016 and June
31, 2021, representing approximately 5.5 years of collision data. The collision types at the other
three study intersections are summarized in Table 5.

Table 5: Collision Type Summary

Collision Type
Intersection | Rear- | Gideswipe | OPPOSIte Aﬁtg'le Same | Ped/Bike | Other | Total
1. ?gg-ngtsw 39 4 4 14 1 1 1 64

The predominant collision type at the study intersections is rear end collisions for the intersection
of SR-99 at 188™ Street SW and there was one at-angle collisions at the intersection of 55" Avenue
W and 188" Street SW.

The collision rate has also been summarized for each of the intersections with collision data. It has
been assumed that the daily to PM peak-hour conversion is 10:1, the typical default ratio for daily

to PM peak-hour volumes. The collision rates at the study intersections are summarized in Table
6.

Table 6: Collision Rate Summary

Annual Rate Collision Rate
Intersection Collisions Years (:)zili;i::: Collisions ‘],)0 ?ﬂfrje gzl:i;/i[‘gl\s:
b s 64 55 116 64 33,300 0.96
2 ?g:ﬁsvfs‘yvat 1 5.5 0.2 1 8,320 0.06

The intersection of SR-99 at 188" Street SW had the highest collision rate of the study area with
rear-end collisions as the most common type. Typically, additional collision analysis would be
completed if the collision rate is greater than 5 at unsignalized intersections, 10 at signalized
intersections, or the collision rate is greater than 1.00. The collision rate at both of the study
intersections is less than 1.00; however, the collision rate at the intersection of SR-99 at 188" Street
SW is greater than 10. As over half of these collisions are rear-end collisions, additional collision
analysis should not be required as this type of collision is typically due to driver inattention and
congestion. Additionally, none of the collisions involved a fatality.

3 Based on a conversion of 10:1 to the existing PM peak-hour total intersection volumes shown in the attachments.
4 MEV — Million Entering Vehicles

Goddard School Lynnwood March 2022
Traffic Impact Analysis 13 KH #090222020
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7. QUEUING ANALYSIS

Per the City of Lynnwood request, queuing data along 188™ Street SW, east of SR-99 was
analyzed. The 50" and 95™ percentile queue along 188™ Street SW east of SR-99 is summarized
below in Table 7.

Table 7: Westbound Queue Lengths — 188™" St at SR-99

2022 Existing 2022 Existing with 2040 Baseline 2040 Future with
oos Development ope Development
Conditions o Conditions o
Conditions Conditions

. AM 79 101 117 139

S0th Percentile =5y 165 190 241 278
. AM 139 185 226 276

95th Percentile |5y 241 281 393 468

Per the above table, the westbound queue is expected to extend past the north access in every
condition except for the 2022 existing conditions. Additionally, the 95" percentile queue is
expected to extend beyond 55" Avenue W in the 2040 future with development conditions. Due
to this, restricting the north access to a right-in/right-out only access would be justified.

Additionally, in 2040 future conditions, the AM and PM time periods, the northbound and
southbound left-turn queues at SR-99 and 188™ Street SW do not exceed 150 feet.

8. SITE ACCESS AND CIRCULATION

The Goddard School Lynnwood development is proposed to have one access onto 188" Street SW
that will be restricted to right-in/right-out access only and one full access onto 55" Avenue W.

The access to 188™ Street SW will have approximately 225 feet of sight distance west to the
intersection of SR-99 at 188™ Street SW and over 500 feet of sight distance to the east. The posted
speed limit along 188" Street SW is 30 mph, which equates to an AASHTO stopping sight distance
of 200 feet. The access onto 188" Street SW appears to meet this. The access onto 55" Avenue W
will have approximately 85 feet of sight distance north to the intersection of 55" Avenue W at
188" Street SW and approximately 190 feet of sight distance south to the intersection of 55
Avenue W at 189™ Street SW. The access spacing from 188™ Street SW has been maximized by
located the access on the southern edge of the parcel. Due to the residential nature (speeds and
volumes) of the traffic utilizing 55 Avenue W, the sight distance should be sufficient.

9. NON-MOTORIZED FACILITIES AND TRANSIT

The Goddard School Lynnwood development is proposed to include sidewalks along the north
side of the development. Transit in the area is provided by Community Transit. The nearest transit
stops are along SR-99 at 188" Street SW for Route 101.

Goddard School Lynnwood March 2022
Traffic Impact Analysis 14 KH #090222020
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10. TRAFFIC MITIGATION FEES

The City of Lynnwood has a traffic mitigation fee of $20.94 per square foot of day care use, based
on the mitigation fee schedule included on the City website. The 12,290 SF facility of the Goddard
School Lynnwood development will therefore result in City of Lynnwood traffic mitigation fees
of $257,352.60.

11. CONCLUSIONS

The proposed Goddard School Lynnwood development is located on the southeast corner of SR-
99 at 188™ Street SW. The site is proposed to include two accesses, one restricted to right-in/right-
out only on 188" Street SW and one full access onto 55" Avenue W. The development is
anticipated to generate 146 new average daily trips with 34 new AM peak-hour trips and 34 new
PM peak-hour trips. The on-site study intersections currently operate at acceptable levels of service
and are anticipated to remain at acceptable levels of service with the development. There are oft-
site intersections that are anticipated to operate at deficient levels of service under the 2040 future
conditions without and with the development. The calculated traffic mitigation fees for the
Goddard School Lynnwood are $257,352.60. These traffic mitigation fees should sufficiently
mitigate the impacts of the trips generated by the development.

Goddard School Lynnwood March 2022
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