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Traffic Impact Analysis (5/21/15) Lake Forest Condos

INTRODUCTION

The following report was prepared in order to address the traffic related impacts of the
proposed new Lake Forest Park Condominium development in the city of Lake Forest
Park. A vicinity map is shown in Figure 1.

This study evaluates the project’s AM and PM peak hour impacts at three off-site
intersections identified by the City. These include SR 522/NE 153" St, SR 522/NE 147"
St (PM only), and SR 522/NE 145" St. The study also includes a review of project traffic
impact on neighborhood roadways in the vicinity of the site.

Project Identification

The Lake Forest Condos project would be constructed on a single parcel, 156810-0670,
located at 14727 35™ Ave NE. The total parcel area is 8,706 gsf and there is currently
one vacant/abandoned single family home on the property.

The proposed project will consist of 16 condominium units. There will be a 22-stall
parking garage on the ground floor. The parking garage will take access to 35" Ave NE
with a 20-foot wide driveway that is proposed at 33 feet from the south property line to

center of driveway.

The site plan is presented in Figure 2.

A. EXISTING CONDITIONS

1. Site Services Inventory
Roadways
Key roadways serving the site are discussed below.

SR 522 is a 5- to 6-lane principal arterial (major highway) in the vicinity of the project.
Side street access for local street and driveways is typically restricted to right-in and right-
out movements with some designated left turn pockets. SR 522 consists of two general
purpose lanes each direction, plus a designated bus lane (outside lane) in the southbound
direction. There are bus pullouts at bus stops for the northbound direction. The posted
speed limit is 40 mph north of NE 145™ St and 35 mph south of it.

NE 145™ St is a 4-lane arterial west of SR 522 (outside the City limits) and a 2-lane local

access roadway east of SR 522 (south City limits boundary line). The roadway east of SR
522 is straight but with a vertical curve between SR 522 and 37™ Ave NE. In this section,
the roadway is approximately 22 feet wide with sporadic gravel shoulders, along with fog
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Traffic Impact Analysis (5/21/15) Lake Forest Condos

lines and a yellow center skip strip. The posted speed is 25 mph this section. The
Southern Gateway Village project will be improving the roadway along its’ frontage
southside.

NE 153" Stis a two-way east-west local access roadway with no access (dead-end) east
of 37™ Ave NE. The roadway has a relatively steep downgrade east of 37" Ave NE. The
speed limit is 25 mph.

35" Ave NE is a two-way north-south local access roadway that connects between NE
147™ St and NE 148" St. The roadway is paved approximately 18- to 20-feet in width, is
level, and has no channelization markings. There are sporadic gravel shoulders in some
areas that are being used for parallel parking just off the roadway pavement. The posted
speed limit is 25 mph.

NE 147" Stis a two-way east-west local access roadway that connects between SR 522
and east past NE 37" St. In the vicinity of 35" Ave NE, the roadway is 24 to 26 feet wide
with some parallel parking (on gravel on north side and on the pavement south side) west
of 35™ Ave NE. East of 35" Ave NE the roadway narrows to 22 feet approximately and
has some vertical curves nearing 37" Ave NE. The north section of this roadway east of
35" Ave NE is presumed to be improved with the Southern Gateway Village
development. The posted speed limit is 25 mph.

NE 148" St is a two-way east-west local access roadway that connects between 35" Ave
NE and east towards Lake Washington, with some steep slopes nearing 38" PI NE. In the
vicinity of the site, the roadway is approximately 24 wide with parallel parking (on
gravel/paved areas outside both sides of the roadway. The posted speed limit is 25 mph.

NE 150" St (north of NE 148™ St) & 37" Ave NE (south of NE 153" St) are two-way
north-south local access roadways that provide connection between NE 148™ St and NE
153" St. The roadway is residential in character, roadway pavement is approximately 28
feet in width (for the majority). There are curb, gutter for most of the section as well.
The roadway grade is curvilinear both horizontally and vertically. The posted speed is 25
mph.

37™ Ave NE (south of NE 147™ St) is a north-south two-way local access street. The
roadway is straight but has a relatively steep incline from NE 147" St to NE 145™ St.
The roadway width is 22 to 24 feet wide with some gravel shoulder areas for parallel
parking. The posted speed limit is 25 mph.

William Popp Associates Page 2



Traffic Impact Analysis (5/21/15) Lake Forest Condos

Intersection Geometrics and Signal Operations
The SR 522/NE 153" St intersection is signalized. The roadway channelization is:

¢ Northbound approach — four lane with u-turn pocket, two thru lanes and small
right turn pocket that extends through the intersection to a bus stop zone.

¢ Southbound approach — four lane approach including a left turn lane (u-turns
permitted), two thru lanes, and a bus only lane.

e Westbound approach — a single lane approach for left and right turn movements.

e The signal operates as an actuated signal. It includes protected left-turn and u-turn
phasing for the north and south approaches, the east approach is obviously split
phase. There are pedestrian crosswalks on the north and east legs only.

The SR 522/NE 145™ St intersection is signalized. The roadway channelization is:

¢ Northbound approach — four lane with left turn pocket, two thru lanes and bus
only lane that transitions into a right turn pocket. The bus lane extends
approximately 290 feet north of the intersection where it then merges with the two
thru lanes.

¢  Southbound approach — four lane approach including a left turn lane (u-turns
permitted), two thru lanes, and a bus lane that transitions into a right turn pockets.
The bus lane does not extend through the intersection.

e Eastbound approach — a three lane approach with a left turn lane, a shared left/thru
lane, and a right turn pocket.

e Westbound approach — a three lane approach with a left turn pocket, a thru lane,
and a right turn pocket.

¢ The signal operates as an actuated signal. It includes protected left turn phasing
for the north and south legs, the east and west approaches are split phase. There
are pedestrian crosswalks all legs.

The SR 522/NE 147™ St intersection is non-signalized. The roadway channelization is:

¢ Northbound approach — two thru lanes.

e Southbound approach — four lane approach including a left turn pocket, two thru
lanes, and a bus only lane.

e  Westbound approach — a single lane approach with stop sign. The only permitted
movement is a right turn.

¢ This intersection is side-street stop control. The southbound left turn is of course
a yield movement.

Other two-way stop control intersections include:

e 35" Ave NE at NE 147%™ St.

William Popp Associates Page 3



Traffic Impact Analysis (5/21/15) Lake Forest Condos

e 37" Ave NE at NE 147%™ St.
e 37™ Ave NE at NE 153" St.

The intersection of NE 145™ St/37™ Ave NE is an all-way stop control intersection. The
intersections of NE 150" St/37™ Ave NE and NE 148" StNE 150" St have no designated
sign controlled movements.

Pedestrian Facilities

The pedestrian facilities in the neighborhood areas east of SR 522 are limited with
minimal shoulder and sidewalk locations. However, all of the roadways are local access
type streets and are presumed to be low volume streets thus walking along the edge of the
roadway is presumed to be adequate.

SR 522 has sidewalks on both sides of the roadway. There are pedestrian crosswalks at
the adjacent signalized intersections at NE 153" St and NE 145" St.

Transit Service

Transit service in the region is provided by the King County Department of
Transportation (Metro Transit) and Sound Transit. There are bus stops on both sides of
SR 522 at the NE 153" St intersection. The stops serve Metro Routes 308, 309, 312, and
372 and Sound Transit Route 522.

There are three bus stops in the vicinity of the SR 522/NE 145™ St intersection. The bus
stop on SR 522 just north of NE 145" St serves Metro Routes 308, 309, 312, and 372 and
Sound Transit Route 522. The bus stop on SR 522 just south of NE 145" St serves Metro
Routes 309, 312, 330, and 372 and Sound Transit Route 522. The bus stop on NE 1451
St just west of SR 522 serves Metro Routes 308, and 330.

2. Traffic Volumes

Existing AM and PM peak hour turning movement counts were collected Tuesday May
19, 2015 at each of the analysis intersections, except at the SR 522/NE 145™ St location
for the AM peak period where an older count (Nov-2013) was provided by the City.

The 2013 AM count at SR 522/NE 145" St was adjusted for selected heavier movements
on SR 522 and west leg of NE 145™ St in an effort to match the two-way volumes on SR
522 south of NE 153™ St from the recent count this month.

All of the peak hour turning movement counts are presented in Attachment 1 of the
Technical Appendix.

William Popp Associates Page 4



Traffic Impact Analysis (5/21/15) Lake Forest Condos

A summary of the existing 2015 AM and PM peak hour volumes at the analysis
intersections are presented in Attachment 2 of the Technical Appendix.

Several daily counts were collected by WPA from WSDOT for the approaches at the
signalized intersections analyzed in this TIA. The daily counts are a bit old, of the 2011
and 2012 era, however the intent is to show the hourly fluctuations by approach at each
location.

The first figure shows the volumes at the SR 522/SR 523 (aka NE 1450 St) intersection.

SR 522 at SR 523
Hourly Auctuation by Approach (Apr-2012)
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Figure 3
As shown in Figure 3, there is a pronounced heavy volume southbound in the AM
however, for the PM peak period the volume is almost the same. The eastbound

approach volume also peak in the PM period, as well as the westbound approach.

The second figure shows the volumes at the SR 522/NE 153" St intersection.

William Popp Associates Page 5



Traffic Impact Analysis (5/21/15) Lake Forest Condos

SR 522 at NE 153rd St
Hourly Auctuation by Approach (Dec-2010)
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Figure 4

Similar to Figure 4, there is a pronounced heavy volume southbound in the AM however,
for the PM peak period the volume is almost the same.

3. Level-of-Service

Level-of-service (LOS) is a term defined by transportation and traffic engineers as a
qualitative and quantitative measure of operational conditions within a traffic stream and
the perception of these conditions by motorists and/or passengers. There are several
quantitative indices utilized depending on the type of intersection control present. There
are six levels-of-service that are given letter designations from "A" to "F", with "A" being
the best, or minimum delay conditions, and "F" being the worst, with maximum delay or
jammed conditions. LOS "C" or "D" is generally considered acceptable for planning and
design purposes, while LOS "E" represents operating conditions at or near capacity with
freedom to maneuver being extremely difficult.

Level-of-service for the existing condition was calculated using Trafficware’s Synchro
software. This software replicates the analytical procedures specified in the Highway
Capacity Manual. The level of service criteria are shown in Table 1. Level-of-service for
signalized and non-signalized intersections is quantified in terms of vehicular delay.
Delay, measured in terms of time (seconds), also represents driver discomfort, frustration,
excess fuel consumption and lost travel time.

William Popp Associates Page 6
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Table 1
Intersection Level-of-Service Criteria
Level of Stopped Delay Per Vehicle!
Service Definition signalized non-signalized
A Little or no delay Less than 10.0 sec Less than 10.0 sec
B Short traffic delays 10.1 to 20 sec 10.1 to 15 sec
C Average traffic delays 20.1 to 35 sec 15.1 to 25 sec
D Long traffic delays 35.1 to 55 sec 25.1 to 35 sec
E Very long traffic delays 55.1 to 80 sec 35.1 to 50 sec
F Extreme delay Greater than 80 sec Greater than 50 sec

1 Delay; seconds per vehicle

Note that for signalized intersections, the delay presented represents the overall operation
of the intersection, whereas the delay presented for unsignalized intersections represents
the delay for the critical approach or movement. The results are presented in this manner
since the overall intersection delay at a non-signalized intersection is generally quite good
because the major through street maneuvers are not impeded and for the most part carry
the majority of the traffic. It is also important to note that the level of service results from
the Synchro output do not fully take into consideration the queue spill back from
upstream or downstream signalized intersections and the additional congestion that may
occur.

The existing level of service at the analysis intersections is presented in Table 2.
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Table 2
Existing Intersection Level-of-Service (Year 2015) “°

Traffic

Intersection Control LOS Delay® Comments
AM PEAK HOUR ¢
SR 522/NE 153 St Signal A 8.2 all approaches (signal)
SR 522/NE 147" St SB Left n/a n/a AM analysis not required
WB Right n/a n/a o “
SR 522/NE 145™ St Signal D 41.9 all approaches (signal)
PM PEAK HOUR °
SR 522/NE 153 St Signal B 12.3 all approaches (signal)
SR 522/NE 147" St SB Left D 31.5 left turn yield
WB Right E 37.6 side street stop
SR 522/NE 145™ St Signal E 71.7 all approaches (signal)

o

LOS and Delay; delay represented in seconds per vehicle. LOS and delay represent overall intersection approach delay.

b All counts were conducted May 19, 2015, except for the AM count at SR 522/NE 145™ St which was adjusted to 2015 from a
Nov-2013 count.

The AM and PM peak hours are in general the peak one hour between 7:00-9:00am, and 4:00-6:00 pm.

The SR 522/NE 153™ St signalized intersection is estimated to operate at LOS A for the
AM peak hour and LOS B for the PM peak hour. It is important to note that the delay
presented in Table 2 and the corresponding LOS is representative for the whole
intersection, all approaches. The LOS analysis assumes an actuated-uncoordinated signal
with a cycle length of 180 seconds for both the AM and PM peak hours. The cycle length
was observed for the PM peak and assumed for the AM peak.

At the SR 522/NE 147™ St intersection, only analyzed for the PM peak hour, the
southbound left turn movement is estimated to operate at LOS D. The westbound right
turn movement from NE 147" St is estimated to operate at LOS E. The City indicated
that no LOS analysis was required for the AM peak hour. Excess delay can be incurred
due to queue spill back from NE 153" St, however, in certain situations when this
occurred, southbound left turn movements and westbound right turn movements were
observed to be waived across or waived in the queue.

The SR 522/NE 145™ St signalized intersection is estimated to operate at LOS D for the
AM peak hour and LOS E for the PM peak hour. Again, the delay and LOS is
representative for the whole intersection, all approaches. The LOS analysis assumes an
actuated-uncoordinated signal with an observed cycle length of 220 seconds for the PM
peak hour and an assumed 180 second cycle for the AM intersection cycle length.
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The existing level of service results are presented in Attachment 3 of the Technical
Appendix.

4. Sight Distance

There are two sight distance parameters generally applicable to new access scenarios.
One is intersection (or entering) sight distance (ISD/ESD) from project driveways and the
other is stopping sight distance (SSD). For a low volume driveway such as the one
proposed accessing a low volume residential street, typically only the stopping sight
distance condition is considered.

The radius of the 35™ Ave NE/NE 148" St curve is approximately 55 feet along the
center of road. The calculated design speed for this conditions with 0% superelevation is
approximately 15 mph (per AASHTO Exhibit 3-16). Based on a design speed of 15 mph,
the minimum required stopping sight distance is 80 feet. Assuming a 20 mph speed, the
SSD is 110 feet.

Given the proposed location of the project driveway, 33 feet north of south property line,
the estimated sight line looking northeast to NE 148™ St is approximately 110 feet. The
sight line looking south extends all the way to NE 147" St.

A sight distance sketch is included in Attachment 5 of the Technical Appendix.

B. FUTURE CONDITIONS

1. Background Traffic Volumes

Background traffic volumes are typically estimated by factoring the existing traffic
volumes by historical traffic growth rate(s) to the project's horizon year and adding in
known pipeline development proposals. The project’s estimated horizon year was
assumed to be 2 years out from this study date, thus 2017.

The City’s Southern Gateway Sub-Area Plan Draft EIS for traffic forecasts indicates that
growth on SR 522 would range between approximately 0.2% to 0.4% per year from 2012
to 2030. Traffic growth for the area east of SR 522 was assumed to be negligible except

for known development such as the Southern Gateway Village development.

The recent PM turning movement counts conducted at the three SR 522 intersections of
the study area when compared against the 2012 counts in the Draft EIS indicate a mix of
positive and negative growth. The PM total entering volume at the SR 522/NE 153" St
intersection increased slightly at 0.16% from 2012 to 2015. The PM volume at the SR
522/NE 147" St intersection was down 3.8%, and the PM volume at the SR 522/NE 145"
St intersection was down 6.1%.
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For this analysis, the 2015 counts were used as the basis for all future forecasts. The
2013 AM count at the SR 522/NE 145" St intersection which was used for this study,
was adjusted to 2015 to match the south leg volumes (to a closer degree) at the SR
522/NE 153" St intersection. The annual growth rate assumed was 0.5% per year for all
SR 522 through traffic, 0.5% per year for all traffic on NE 145" St (SR 523) west of SR
522, and 1.0% per year for all roadways east of SR 522.

The Southern Gateway Village project trips were included in the 2017 background
volume forecasts. An estimate of AM trips for this development assumed 70% of the PM
traffic with all movements in the reverse direction.

Year 2017 AM and PM background volumes are presented in Attachment 2 of the
Technical Appendix.

2. Project Trip Generation

The Lake Forest Condos plat consists of 16 new condominium units. There is one vacant
and abandoned home on the site that will be demolished. However, for this traffic study,
no trip credit adjustment was assumed for the home removed, as it may have been vacant
for quite some time.

The trip generation estimates are based on the ITE Trip Generation manual 8" Edition for
Land Use Code 230; Condominium/Townhome (ITE LUC 230). The trip generation
estimates for the project are presented in Table 3.

Table 3
Project Trip Generation

ITE Land Use AM Peak PM Peak
Code Size AWT Total In Out Total In Out
ITE LUC 230: Condominium/Townhome
16 units
Rate 5.81 0.440 0.170 0.830 0.520 0.670 0.330
Vol 93 7 1 6 8 5 3

As shown in Table 3, the project site is estimated to generate 93 average weekday daily
trips, 7 AM, and 8 PM peak hour trips.

As noted above, for the future operations analysis summarized later herein, no trip credit
was taken for the home removed and subsequent trip removed as it is assumed the home
has been vacant for more than a few years, plus the credit is really an insignificant
difference not worth discussion or analysis.
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3. Trip Distribution and Traffic Assignment

The project trip distribution percentages for AM and PM peak hour analysis were based
on traffic volumes of the major roadways in the site vicinity, as well as professional
judgment regarding known significant employment and socio/rec/shop opportunities.

This analysis assumes 25% of the project trips to/from the north on SR 522, 35% of the
project trips to/from the south on SR 522, and 40% of the project trips to/from the west
on NE 145" St

The AM and PM peak hour project trips are presented in Figure 5.
4. Background Traffic Plus Project Traffic Volumes

Year 2017 PM peak hour with-project traffic volumes were developed by adding project
trips to the year 2017 background traffic volumes.

The traffic volume increases at each of the analysis intersections is relatively
insignificant. The impact at each are discussed as follows:

v' SR 522/NE 153" St. The total entering volume for the PM peak hour in 2017
with project is 4,242. The project volume at this intersection is 2 PM peak hour
trips (also 2 for the AM peak hour). The resultant project volume impact is
0.05%.

v' SR 522/NE 147" St. The total entering volume for the PM peak hour in 2017
with project, excluding the SB through volume, is 2,613. The project volume at
this intersection is 6 PM peak hour trips (3 for the AM peak hour). The resultant
project volume impact is 0.23%.

v' SR 522/NE 145" St. The total entering volume for the PM peak hour in 2017
with project is 4,582. The project volume at this intersection is 6 PM peak hour
trips (5 for the AM peak hour). The resultant project volume impact is 0.13%.

The Year 2017 AM and PM peak hour with project volumes are shown in Attachment 2
of the Technical Appendix.

5. Level-of-Service (2017 with and without Project)
Level-of-service for the 2017 with- and without-project conditions were calculated for the

subject analysis intersections. The results of the analysis are presented in Table 4. For
comparison purposes, level-of-service values for 2015 are also presented. All of the
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Traffic Impact Analysis (5/21/15) Lake Forest Condos

future level of service calculations assume existing geometric and signal operations
conditions.

Table 4
2017 Future Intersection Level-of-Service (AM and PM Peak Hour) *
2015° 2017°¢ 2017
Intersection Existing Background w/Project Comments
AM PEAK HOUR
SR 522/NE 153 St A 82 A 85 A 85 all approaches (signal)
SR 522/NE 147" St n/a n/a n/a n/a n/a n/a southbound left
n/a n/a n/a n/a n/a n/a westbound right
SR 522/NE 145™ St D 36.8 D 444 D 44.6 southbound approach
PM PEAK HOUR
SR 522/NE 153" St B 123 B 13.0 B 145 all approaches (signal)
SR 522/NE 147" St D 315 D 325 D 329 southbound left
E 37.6 E 39.1 E 39.7 westbound right
SR 522/NE 145" St E 71.7 E 76.2 E 76.6 southbound approach

LOS and Delay; delay represented in seconds per vehicle. LOS and delay represent overall intersection approach delay.

b All counts were conducted May 19, 2015, except for the AM count at SR 522/NE 145" St which was adjusted to 2015 from a
Nov-2013 count.

€ The background traffic forecast assumes 0.5%/yr on SR 522 and SR 523, and 1.0%/yr on all roadways east of SR 522. Southern

Gateway Village is included in the background forecasts.

The SR 522/NE 153™ St signalized intersection is estimated to operate at LOS A for the
AM peak hour and LOS B for the PM peak hour for both existing and future project
horizon year conditions. It is important to note that the delay presented in Table 2 and the
corresponding LOS is representative for the whole intersection, all approaches.

At the SR 522/NE 147™ St intersection, only analyzed for the PM peak hour, the
southbound left turn movement is estimated to operate at LOS D. The westbound right
turn movement from NE 147" St is estimated to operate at LOS E. The City indicated
that no LOS analysis was required for the AM peak hour.

The SR 522/NE 145™ St signalized intersection is estimated to operate at LOS D for the
AM peak hour and LOS E for the PM peak hour. Again, the delay and LOS is

representative for the whole intersection, all approaches.

The site access is assumed to operate at LOS A, however no level of service analysis was
conducted.

All of the level of results are included in Attachment 3 of the Technical Appendix.
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6. Queues

A queue summary analysis is included for all of the level of service analysis conditions.
A summary of some of the key locations are presented in Table 5 below.

Table 5
Lake Forest Park -- Queue Estimates *
2015 2017 2017
Available Existing without Project with Project
Approach Storage AvgQ 95"Q"  AvgQ 95"Q"  AvgQ 95"Q"
SR 522/NE 153" St
Northbound Thru (PM Peak) 1,650+ ° 1,246 #1,726 1,272 #1,753 1,291 #1,754
SR 522/NE 147" St
Southbound Left (PM Peak) 230 n/a 19 n/a 19 n/a 20
Westbound Right (PM Peak) 270+ ¢ n/a 29 n/a 31 n/a 32
SR 522/NE 145" St
Westbound Left (PM Peak) 110 72 125 86 143 87 146
Westbound Thru (PM Peak) 900+ ¢ 126 196 149 225 151 225
Westbound Right (PM Peak) 200 289 #472 310 #511 310 #511

a 95" Q=95 percentile queue. All numbers are in feet.

b  Roadway distance from NE 147" St to NE 153™ St. These are two thru lanes, not pockets, thus length could in theory extend
back to NE 145" St (next signal) which is an additional 700 feet. Total distance between NE 1451 St and NE 153" St is
approximately 2,350 feet.

¢ This is the distance of NE 147" St from SR 522 to 35" Ave NE. NE 147" St extends east 1,000’ +.

d  This is the distance of NE 145" St thru lane from SR 522 to the all-way stop at 37" Ave NE.

# sign indicates queue exceeds storage capacity, actual queue may be longer.

As shown in Table 5, there are a few instances where average queue and 95™ percentile
queues exceed link length or turn pocket storage length.

The northbound thru queue on SR 522 and NE 153™ St is estimated to extend back
(south) on average approximately 1,300 feet for future conditions with project. The 95™
percentile queue is estimated to extend south past NE 147™ St. The average queue or the
95™ percentile queue does not significantly change with project traffic.

The estimated queues for conditions with project at the SR 522/NE 147" St intersection
are estimated to be adequate in so much as they are predicted to be less than the storage
available, in particular the southbound left turn pocket. The southbound left queue may
be longer than shown in Table 5 as northbound queues begin to block the left-turn-across
movement, however, as traffic slows to a stop, it is assumed that northbound motorists
will permit (allow space) for vehicles to make a left turn across during peak congestion.
It is also estimated that during peak congestion, motorists turning right from NE 147" St
to SR 522 will be waived in during stopped queue conditions on SR 522. In any case, the
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increase queue length (average or 95™) is not estimated to significantly different with or
without project traffic.

At the SR 522/NE 145™ St intersection, the queue analysis is shown for only the
westbound approach. The queue results in the appendix identify results for all
movements. For the westbound approach, the average queue for the left turn pocket is
estimated to be less than the storage available, however, the 95t percentile queue is
estimated to be longer, for all cases. The 95" percentile queue is estimated to only
increase by 3 feet with project traffic. For the westbound through lane movement, not a
storage pocket, the queue is not estimated to significantly increase with project traffic.
The westbound right turn queue is estimated to exceed storage for both the average and
95" percentile queue. However, with the project the queue does not change. This is due
to the fact there are no project trips estimated to use the right turn pocket.

The queue results are included in Attachment 4 of the Technical Appendix.

C. CONCLUSIONS

1. Project Details

The proposed project will consist of 16 condominium units. There will be a 22-stall
parking garage on the ground floor. The parking garage will take access to 35" Ave NE
with a 20-foot wide driveway that is proposed at 33 feet from the south property line to
center of driveway.

The project would be constructed on a single parcel, 156810-0670, located at 14727 35™
Ave NE. The total parcel area is 8,706 gsf and there is currently one vacant/abandoned
single family home on the property.

2. Traffic Volumes

The PM peak hour volume on SR 522 in the vicinity of the project is estimated to be
approximately 4,100 vehicles per hour (vph) in 2017 (2,540 vph northbound, and 1,560
vph southbound +/-). The AM peak hour volume in 2017 is estimated to be 3,500 vph
(1,250 northbound, and 2,250 southbound). The peak hour volume peak direction is near
capacity for the roadway.

The estimated volume on NE 147" St east of SR 522 is approximately 90 vehicles during
the PM peak hour (40 westbound, 50 eastbound). This roadway is generally a residential
character type street, daily volumes are not estimated to exceed 2,000 vehicles per day
which is typically a rule-of-thumb measurement for a residential livable street. A PM
peak hour volume of 90 vehicles would translate into approximately 900 vehicles per day.
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3. Transit and Non-Motorized Trips

The area is well served by transit including five routes north and south on SR 522 with
bus stops in the vicinity of the project. The southbound stop is accessible via signalized
crossing at the SR 522/NE 153" St intersection.

There are sidewalks on both sides of SR 522 for safe pedestrian access. The
neighborhood roadways east of SR 522 within vicinity of the site are neighborhood
roadways that are safe for pedestrian walking, even though no designated sidewalks or
walkways exist.

4. Project Trip Generation

With 16 new condominium units, the project is estimated to 93 average weekday daily
trips, 7 AM, and 8 PM peak hour trips.

This project volume estimate is considered an insignificant traffic increase to the
neighborhood roadways as well as arterial roads and intersections.

For comparison discussion, it is important to note the City’s Southern Gateway Sub-Area
Plan DEIS has identified existing 2012 and future 2030 traffic (Preferred Alternative) for
the area that this project is located in. The area is identified as Zone 15, which is bound
by SR 522 to the west, 35™ Ave NE to the east, NE 148™ St to the north, and NE 147" St
to the south. All of the current land uses in this zone are estimated to generate 41 PM
peak hour trips. The 2030 Preferred Alternative assumes redevelopment of this zone to
include 52 low-rise dwelling units, 2,879 gsf retail, and 5,758 gsf office space. The total
trip generation for this zone in 2030 is estimated to be 54 PM peak hour trips.

It is assumed that this project, 16 condominium units (low rise in general), is consistent
with the assumptions of the City’s DEIS.

5. Project Trip Distribution and Assignment and Neighborhood Impacts

The project’s trip distribution pattern assumed a 25% - 75% distribution north and
respectively for project trips.

For the trips north, that would consist of 2 peak hour trips (AM or PM). It is assumed
these trips would use NE 147" St to SR 522 in lieu of access through neighborhood
roadways to NE 153™ St. Travel time estimates and predictions suggest that with SR 522
conditions per the LOS calculations, the SR 522 route is approximately 50 seconds faster
than local access streets, thus it is estimated that minimal trips from the project would use
the local access connection. Of course with heavier than predicted congestion on SR 522,
the alternate local access route may become more appealing. Nevertheless, the estimated
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number of trips from the project is only 2 peak hour trips for either the AM or PM peak
hour, thus even with the ‘diversion’ the impact is insignificant.

For trips to/from the south, that would equate to 6 PM and 5 AM peak hour trips, which
split to lesser numbers at the SR 522/NE 145™ St intersection. The volume entering the
site are all assumed to turn right from SR 522 to NE 147" St and then to the project. For
project trips exiting the site, they will be required to traverse NE 147™ St east, then 37
Ave NE south, then NE 145™ St west. The estimated peak hour volume is 2 trips for the
PM and 4 trips for the AM. Again, these low project volumes should be considered
insignificant to overall roadway volume impacts.

6. Arterial Intersection Project Vehicular Impact

The project’s vehicular impact at the three analysis intersections is summarized herein
and is discussed as a percent of total vehicles entering the intersection.

At the SR 522/NE 153" St intersection, the total future 2017 entering volume is
estimated at 3,558 vph for the AM peak hour and 4,242 for the PM peak hour. The
project volume is 2 peak hour trips for either peak hour, resulting in a percent impact of
only 0.06% and 0.05% respectively.

At the SR 522/NE 147" St intersection, the total future 2017 entering volume is estimated
at 4,186 vph for the PM peak hour. The project volume is 6 peak hour trips for the PM
peak (2 for the AM peak), resulting in a percent impact of only 0.14%.

At the SR 522/NE 145" St intersection, the total future 2017 entering volume is estimated
at 3,938 vph for the AM peak hour and 4,582 for the PM peak hour. The project volume
is 5 AM and 6 PM peak hour trips, resulting in a percent impact of only 0.13% and 0.13%
respectively.

7. Level of Service

An AM and PM peak hour level of service analysis was conducted at the following three
intersections: 1) SR 522/NE 153" St, 2) SR 522/NE 147" St (PM only), and 3) SR
522/NE 145" St.

At the SR 522/NE 153" St intersection, the intersection is estimated to operate at LOS A
for the AM peak hour and LOS B for the PM peak hour for existing and future year
conditions. It should be noted the level of serve as presented represents the overall
intersection, some movements are worse.

At the SR 522/NE 147" St intersection, analyzed only for the PM peak hour, the
southbound left turn movement is estimated to operate at LOS D for existing and future
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conditions. The westbound right turn movement from NE 147" St to SR 522 is estimated
to operate at LOS E for all conditions.

At the SR 522/NE 145" St intersection, it is estimated to operate at LOS D for the AM
peak hour and LOS E for the PM peak hour. Again, the delay and LOS is representative
for the whole intersection, all approaches. Some movements will be worse.

8. Sight Distance

A sight distance evaluation was conducted for stopping sight distance conditions (SSD)
only since the roadways that the project takes access to are neighborhood local access
type streets. Assuming the site access driveway is located per the details on the site plan
included in this study, the SSD looking to the northeast through the 35™ Ave NE/NE
148" St curve is approximately 110 feet. The roadway curve follows a centerline radius
of about 55 feet. That would equate to a design speed of 15 mph. The minimum required
SSD per a 15 mph design speed is 80 feet, thus the SSD should be adequate. Assuming a
20 mph speed, the minimum SSD is 110 feet, thus the available SSD is adequate up
through a 20 mph design speed. Vegetation cutback and/or removal would be required to
increase the sight line and SSD.

9. Queues

An analysis of queuing for both average queue and 95" percentile queue was conducted at
selected movements at each of the three analysis intersections. The full summary of
queue results are included in the appendix. The results of the queue analysis indicate that
the project will not significantly increase any of the queue lengths (average or 95™) for
those reported movements.

D. MITIGATION and RECOMMENDATIONS

Based on the foregoing traffic impact analysis findings for the Lake Forest Condos
project, it is concluded that the project traffic impacts, LOS and resulting queues are
insignificant and are not likely to exacerbate or create any additional significant traffic
congestion or safety problems.

It is presumed that the project will construct frontage improvements in conjunction with
City standards along 35™ Ave NE and through the 35" Ave NE/NE 148™ St curve
including new asphalt, curb, gutter, and sidewalk the frontage length.
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ATTACHMENT 1

AM and PM Peak Hour Traffic Counts
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Two-Hour Count Summaries
NE 153RD ST NE 153RD ST SR 522 SR 522 ) )
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
7:00 AM 0 0 0 2 0 0 0 242 620 0 868
7:15 AM 0 0 0 7 0 7 0 301 9 525 0 853
7:30 AM 0 0 0 9 0 6 0 309 6 10 526 0 866
7:45 AM 0 0 0 3 0 4 0 325 10 10 500 0 852 3,439
8:00 AM 0 0 0 0 0 9 0 312 10 482 0 822 3,393
8:15 AM 0 0 0 1 0 5 0 346 496 0 858 3,398
8:30 AM 0 0 0 3 0 4 0 312 504 0 834 3,366
8:45 AM 0 0 0 0 0 9 0 252 12 491 0 771 3,285
Count Total 0 0 0 25 0 44 0 2,399 43 69 4,144 0 6,724
Peak Hr 0 0 0 21 0 17 0 1,177 21 32 2,171 0 3,439

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

7:00 AM 0 0 10 15 25 0 0 1 0 1 1 0 0

7:15 AM 0 1 8 19 28 0 0 2 0 2 2 0 5 0

7:30 AM 0 0 11 11 22 0 0 2 0 2 5 0 6 0 11

7:45 AM 0 0 12 19 31 0 0 5 1 6 2 0 4 0 6

8:00 AM 0 0 6 20 26 0 0 2 0 2 0 0 4 0

8:15 AM 0 1 10 7 18 0 0 0 0 0 2 0 4 0 6

8:30 AM 0 0 7 14 21 0 0 0 0 0 6 0 5 0 11

8:45 AM 0 0 13 9 22 0 0 0 0 0 0 0 5 0 5
Count Total 0 2 77 114 193 0 0 12 1 13 18 0 39 0 57

Peak Hr 0 1 41 64 106 0 0 10 1 11 10 0 21 0 31

Mark Skaggs: 425 - 250 - 0777

mark.skaggs@idaxdata.com
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Date: Wed, Nov 06, 2013

7:00 AM to 9:00 AM
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TOTAL 4.1%  0.96
Two-Hour Count Summaries
NE 145TH ST NE 145TH ST SR 522 SR 522 . .
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
7:00 AM 125 5 32 5 15 5 28 156 2 6 302 125 806
7:15 AM 125 43 13 13 11 30 175 1 2 285 106 808
7:30 AM 113 14 37 10 19 4 38 216 0 3 272 118 844
7:45 AM 131 9 42 7 15 5 36 196 4 5 275 104 829 3,287
8:00 AM 112 17 41 7 16 9 50 216 4 7 246 123 848 3,329
8:15 AM 129 14 31 4 15 6 48 234 3 10 271 128 893 3,414
8:30 AM 133 8 34 18 18 3 36 199 3 8 237 117 814 3,384
8:45 AM 135 8 45 8 12 11 38 197 1 12 229 126 822 3,377
Count Total | 1,003 79 305 | 72 123 54 | 304 1,589 18 53 2117 947 | 6,664
Peak Hr 485 54 151 | 28 65 24 | 172 862 11 25 1,064 473 | 3,414

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
7:00 AM 8 1 4 12 25 0 0 2 0 2 0 1 1 5 7
7:15 AM 9 0 4 8 21 1 0 0 0 1 6 9 2 10 27
7:30 AM 11 0 4 15 30 0 0 1 0 1 3 6 3 7 19
7:45 AM 9 2 7 10 28 0 1 0 0 1 2 10 10 4 26
8:00 AM 8 0 14 15 37 0 0 0 2 2 3 6 6 9 24
8:15 AM 6 0 14 26 46 0 0 1 0 1 2 1 2 4 9
8:30 AM 8 0 9 24 41 1 2 0 1 4 3 6 6 18
8:45 AM 8 1 10 25 44 0 0 0 0 0 2 5 6 6 19

Count Total 67 4 66 135 272 2 3 4 3 12 21 44 33 51 149
Peak Hr 34 2 39 66 141 0 1 2 2 5 10 23 21 24 78

Mark Skaggs: 425 - 250 - 0777

mark.skaggs@idaxdata.com
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ﬁ Date: Tue, May 19, 2015
N Peak Hour Count Period:  4:00 PM to 6:00 PM
Peak Hour: 4:15PM to 5:15PM
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Two-Hour Count Summaries
NE 153RD ST NE 153RD ST SR 522 SR 522 . .
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total One Hour
LT TH RT LT TH RT LT TH RT LT TH RT
4:00 PM 0 0 0 1 0 10 0 622 4 5 346 0 988
4:15 PM 0 0 0 4 0 25 0 571 5 6 381 0 992
4:30 PM 0 0 0 8 0 13 0 677 2 5 372 0 1,077
4:45 PM 0 0 0 4 0 16 0 618 5 3 404 0 1,050 4,107
5:00 PM 0 0 0 7 0 18 0 620 2 7 392 0 1,046 4,165
5:15 PM 0 0 0 4 0 16 0 559 4 6 380 0 969 4,142
5:30 PM 0 0 0 2 0 23 0 598 4 6 399 0 1,032 4,097
5:45 PM 0 0 0 3 0 18 0 617 3 6 364 0 1,011 4,058
Count Total 0 0 0 33 0 139 0 4,882 29 44 3,038 0 8,165
Peak Hr 0 0 0 23 0 72 0 2,486 14 21 1,549 0 4,165
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 12 1 13 0 0 0 0 0 1 0 2 0 3
4:15 PM 0 0 3 0 0 0 0 0 1 0 7 0 8
4:30 PM 0 0 3 0 0 0 0 0 1 0 0 0 1
4:45 PM 0 0 2 0 1 0 0 1 1 0 2 0 3
5:00 PM 0 0 10 1 11 0 0 1 0 1 1 0 9 0 10
5:15 PM 0 0 9 3 12 0 0 1 0 1 1 0 6 0 7
5:30 PM 0 0 4 3 7 0 0 2 0 2 4 0 3 0
5:45 PM 0 0 8 4 12 0 1 3 1 5 2 0 5 0

Count Total 0 0 58 20 78 0 2 7 1 10 12 0 34 0 46
Peak Hr 0 0 25 9 34 0 1 1 0 2 4 0 18 0 22

Mark Skaggs: 425 - 250 - 0777

mark.skaggs@idaxdata.com




SR 522/ NE 147th St
Tuesday May 19, 2015
4pm to 6pm

Count conducted for all side-street movements to/from NE 147th St

WBRT SBLT NBRT 15min  Hr Vol
4:15 6 4 6 16 74
4:30 7 5 4 16 79
4:45 12 11 2 25 83
5:00 10 3 4 17 72
5:15 8 7 6 21 70
5:30 7 7 6 20
5:45 7 4 3 14
6:00 6 4 5 15

Pk Hr Volume 37 28 18
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Q Date: Tue, May 19, 2015
N Peak Hour Count Period: 4:00 PM to 6:00 PM
Peak Hour: 4:15PM to 5:15PM
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Two-Hour Count Summaries
NE 145TH ST NE 145TH ST SR 522 SR 522 . )
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total One Hour
LT TH RT | LT TH RT | LT TH RT | LT TH RT
4:00 PM 180 19 23 19 18 57 25 348 2 10 232 117 | 1,050
4:15 PM 218 14 29 8 21 68 28 355 9 5 227 150 | 1,132
4:30 PM 195 11 19 16 31 65 25 365 2 14 242 122 | 1,107
4:45 PM 182 17 28 16 17 62 24 351 2 16 251 115 | 1,081 4,370
5:00 PM 201 16 36 16 26 56 27 364 9 7 242 136 | 1,136 4,456
5:15 PM 169 11 27 12 28 49 34 325 4 11 268 115 | 1,053 4,377
5:30 PM 178 12 15 16 27 54 23 377 6 14 263 153 | 1,138 4,408
5:45 PM 185 17 32 9 24 53 24 371 10 11 275 117 | 1,128 4,455
Count Total |1,508 117 209 | 112 192 464 | 210 2,856 44 88 2,000 1,025| 8,825
Peak Hr 796 58 112 | 56 95 251 | 104 1,435 22 42 962 523 | 4,456

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 6 0 8 0 0 0 1 1 1 4 11 10 26
4:15 PM 1 0 7 4 12 0 0 0 0 0 5 7 0 10 22
4:30 PM 2 0 6 4 12 2 0 0 0 2 2 1 1 9 13
4:45 PM 2 0 2 2 6 0 0 0 0 0 4 13 19 7 43
5:00 PM 1 5 8 3 17 0 0 1 0 1 3 5 9 2 19
5:15 PM 3 0 11 2 16 0 1 0 0 1 0 4 14 11 29
5:30 PM 2 0 4 5 11 0 0 1 1 2 6 3 14 24
5:45 PM 1 0 11 4 16 0 1 3 2 6 3 3 22 16 44

Count Total 14 5 55 24 98 2 2 5 4 13 24 38 79 79 220
Peak Hr 6 5 23 13 47 2 0 1 0 3 14 26 29 28 97

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com




ATTACHMENT 2

AM and PM Peak Hour Turn Movements
(Existing 2015, 2017 Background, and 2017 with Project
Conditions)
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EBRT

WBLT
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AM and PM Counts Forecasts.xls,AM TMC

LAKE FOREST CONDOS
AM PEAK HOUR TURN MOVEMENTS

Existing 2015 AM PK

SR 522 / NE 153rd St 2203|1194
Existing SGV 2017 2017
2015 Future Traffic Background Project b with Project 38
AM PK Growth * PM Traffic Trips AM PK 53
0 0 0 0 0 0
0 0 0 0 0 0 2192{1198
0 0 0 0 0 0 2017 Background Traffic
225211224
21 1 0 22 0 22
0 0 0 0 0 0 40
17 1 0 18 0 18 55
24 0 0 24 0 24
0 0 0 0 0 0 224111229
1177 24 6 1207 2 1209 2017 with Project AM PK
21 1 0 22 0 22 225211226
12 0 0 12 0 12
32 1 0 33 0 33 40
2171 44 4 2219 0 2219 55
0 0 0 0 0
3475 72 10 3556 2 3558 224111231
PHF=0.99
* annual growth estimate is 0.5% per year for SR 522 and NE 145th St west leg; 1.0%/yr for east leg
® 16 condo units (14727 35th Ave NE)
2015 AM PK
SR 522 / NE 145th St 2078|1285
SGV 2017 2017
2015 Future Traffic Background Project b with Project 868 119
AM PK Growth * PM Traffic Trips AM PK 647 91
440 4 0 444 1 445
55 1 11 66 0 66 1606|1006
153 2 0 154 0 154 2017 Background Traffic
2103|1304
29 1 8 37 2 39
66 1 8 76 2 78 885 144
24 0 6 31 0 31 664 113
0 0 0 0 0 0
174 2 0 175 0 175 1630]1022
821 8 0 829 0 829 2017 with Project AM PK
11 0 6 17 0 17 2103|1305
0 0 0 0 0 0
26 0 4 30 0 30 887 148
1425 14 0 1439 0 1439 665 113
628 6 0 634 0 634
3850 40 43 3933 5 3938 163211022
PHF=0.96

* annual growth estimate is 0.5% per year for SR 522 and NE 145th St west leg; 1.0%/yr for east leg

" 16 condo units (14727 35th Ave NE)
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WBT
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AM and PM Counts Forecasts.xls, PM TMC

LAKE FOREST CONDOS
PM PEAK HOUR TURN MOVEMENTS

Existing 2015 PM PK
SR 522 / NE 153rd St 1570|2558
Existing SGV 2017 2017
2015 Future Traffic Background Project b with Project 95
PM PK Growth * PM Traffic Trips PM PK 35
0 0 0 0 0 0
0 0 0 0 0 0 15722500
0 0 0 0 0 0 2017 Background Traffic
15942590
23 0 0 23 0 23
0 0 0 0 0 0 97
72 1 0 73 0 73 36
4 0 0 4 0 4
0 0 0 0 0 0 15962531
2486 25 6 2517 1 2518 2017 with Project PM PK
14 0 0 14 0 14 1595|2591
14 0 0 14 0 14
21 0 0 21 0 21 0 97
1549 16 8 1573 1 1574 0 36
0 0 0 0 0 0
4183 43 14 4240 2 4242 1597(2532
0.05%
phf=0.97
* annual growth estimate is 0.5% per year for SR 522 and NE 145th St west leg; 1.0%/yr for east leg
" 16 condo units (14727 35th Ave NE)
Existing 2015 PM PK
SR 522 / NE 147th St 1574{2528
Existing SGV 2017 2017
2015 Future Traffic Background Project b with Project 0 37
PM PK Growth * PM Traffic Trips PM PK 0 42
0 0 0 0 0
0 0 0 0 0 1550(2509
0 0 0 0 0 2017 Background Traffic
15982560
0 0 0 0 0 0
0 0 0 0 0 0 0 38
37 1 0 38 1 39 0 43
0 0 0 0 0
0 0 0 0 0 1573|2540
2491 25 6 2522 0 2522 2017 with Project PM PK
18 0 0 18 4 22 1599|2561
4 0 4 0 4
24 0 24 1 25 39
1550 16 8 1573 0 1573 48
0 0 0 0 0 0
4124 42 14 4180 6 4186 1573|2544
0.23% 2613
PHF=0.97

* annual growth estimate is 0.5% per year for SR 522 and NE 145th St west leg; 1.0%/yr for east leg

® 16 condo units (14727 35th Ave NE)




LAKE FOREST CONDOS
PM PEAK HOUR TURN MOVEMENTS

Existing 2015 PM PK

3 SR 522 / NE 145th St 1527|2482
Existing SGV 2017 2017
2015 Future Traffic Background Project ° with Project 722 402
PM PK Growth * PM Traffic Trips PM PK 966 122
EBLT 796 8 0 804 2 806
EBT 58 1 20 79 0 79 1130f1561
EBRT 112 1 0 113 0 113 2017 Background Traffic
1551|2515
WBLT 56 1 9 66 1 67
WBT 95 2 15 112 1 113 745 440
WBRT 251 5 6 262 0 262 996 164
NBUT 0 0 0 0 0 0
NBLT 104 1 0 105 0 105 1151|1589
NBT 1435 14 0 1449 2 1451 2017 with Project PM PK
NBRT 22 0 12 34 0 34 1551|2519
SBUT 0 0 0 0 0 0
SBLT 42 1 8 51 0 51 746 442
SBT 962 10 0 972 0 972 998 164
SBRT 523 5 0 528 0 528
4456 50 70 4576 6 4582 1152|1591
0.13%
phf=0.98

AM and PM Counts Forecasts.xls, PM TMC

“ annual growth estimate is 0.5% per year for SR 522 and NE 145th St west leg; 1.0%/yr for east leg

® 16 condo units (14727 35th Ave NE)




ATTACHMENT 3

AM and PM Peak Hour Level of Service Results



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.97 1.00 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1631 1787 3505 1460 1760 3505
FIt Permitted 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1631 1787 3505 1460 1760 3505
Volume (vph) 21 17 24 1177 21 12 32 2171
Peak-hour factor, PHF  0.80 0.80 099 0.99 0.80 099 0.80 0.99
Adj. Flow (vph) 26 21 24 1189 26 12 40 2193
RTOR Reduction (vph) 18 0 0 0 2 0 0 0
Lane Group Flow (vph) 29 0 24 1189 24 0 52 2193
Confl. Peds. (#/hr) 21 10
Heavy Vehicles (%) 3% 3% 1% 3% 3% 1% 3% 3%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 7.2 5.0 131.6 131.6 8.6 135.2
Effective Green, g (s) 7.2 5.0 131.6 131.6 8.6 135.2
Actuated g/C Ratio 0.05 0.03 0.83 0.83 0.05 0.85
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 74 56 2894 1205 95 2973
v/s Ratio Prot c0.03 0.01 0.34 c0.03 ¢0.63
v/s Ratio Perm 0.02
v/c Ratio 0.39 0.43 041 0.02 0.55 0.74
Uniform Delay, d1 74.0 75.8 3.7 25 73.5 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 5.2 0.4 0.0 6.3 1.7
Delay (s) 77.3 81.0 4.1 2.5 79.8 6.6
Level of Service E F A A E A
Approach Delay (s) 77.3 5.6 8.3
Approach LOS E A A
Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 159.4 Sum of lost time (s)
Intersection Capacity Utilization 75.0% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Existing Conditions

2015 AM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 100 091 1.00 100 092 1.00 1.00 093 1.00 1.00 0.86
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1633 1654 1406 1770 1863 1462 1736 3471 1442 1736 3471 1339
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1633 1654 1406 1770 1863 1462 1736 3471 1442 1736 3471 1339
Volume (vph) 440 55 153 29 66 24 174 821 11 26 1425 528
Peak-hour factor, PHF  0.96 096 096 096 096 096 096 096 096 096 0.96 0.96
Adj. Flow (vph) 458 57 159 30 69 25 181 855 11 27 1484 550
RTOR Reduction (vph) 0 0 126 0 0 24 0 0 2 0 0 212
Lane Group Flow (vph) 251 264 33 30 69 1 181 855 9 27 1484 338
Confl. Peds. (#/hr) 24 21 10 23
Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 29.9 299 29.9 9.7 9.7 9.7 20.8 107.5 107.5 39 090.6 90.6
Effective Green, g (s) 299 299 299 9.7 9.7 9.7 20.8 1075 107.5 3.9 90.6 90.6
Actuated g/C Ratio 0.18 0.18 0.18 0.06 0.06 0.06 0.12 0.64 064 0.02 054 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 296 252 103 108 85 216 2234 928 41 1883 726
v/s Ratio Prot 0.15 c0.16 0.02 c0.04 c0.10 0.25 0.02 c0.43
v/s Ratio Perm 0.11 0.02 0.01 0.41
v/c Ratio 086 089 013 029 064 002 084 038 0.01 066 0.79 047
Uniform Delay, d1 665 67.0 576 754 769 742 715 144 107 809 305 234
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 214 26.7 0.2 1.6 11.8 0.1 237 0.5 0.0 322 3.4 2.1
Delay (s) 879 937 578 769 887 742 951 146 10.7 113.1 34.0 255
Level of Service F F E E F E F B B F C C
Approach Delay (s) 83.1 82.9 28.5 32.7
Approach LOS F F C C
Intersection Summary
HCM Average Control Delay 41.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 167.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Existing Conditions

2015 AM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.97 1.00 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1633 1787 3505 1459 1760 3505
FIt Permitted 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1633 1787 3505 1459 1760 3505
Volume (vph) 22 18 24 1207 22 12 33 2219
Peak-hour factor, PHF  0.80 0.80 099 0.99 0.80 099 0.80 0.99
Adj. Flow (vph) 28 22 24 1219 28 12 41 2241
RTOR Reduction (vph) 17 0 0 0 2 0 0 0
Lane Group Flow (vph) 33 0 24 1219 26 0 53 2241
Confl. Peds. (#/hr) 21 10
Heavy Vehicles (%) 3% 3% 1% 3% 3% 1% 3% 3%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 7.5 48 133.3 133.3 8.7 137.2
Effective Green, g (s) 7.5 48 133.3 133.3 8.7 137.2
Actuated g/C Ratio 0.05 0.03 0.83 0.83 0.05 0.85
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 76 53 2893 1204 95 2978
v/s Ratio Prot c0.03 0.01 0.35 c0.03 c0.64
v/s Ratio Perm 0.02
v/c Ratio 0.43 0.45 042 0.02 0.56 0.75
Uniform Delay, d1 74.9 771 3.8 25 74.5 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 6.0 0.5 0.0 6.9 1.8
Delay (s) 78.8 83.1 4.2 2.5 81.5 6.9
Level of Service E F A A F A
Approach Delay (s) 78.8 5.7 8.6
Approach LOS E A A
Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 161.5 Sum of lost time (s)
Intersection Capacity Utilization 76.4% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Future Background (without Project) Conditions

2017 AM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 100 091 1.00 100 092 1.00 1.00 093 1.00 1.00 0.86
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1633 1657 1405 1770 1863 1461 1736 3471 1441 1736 3471 1336
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1633 1657 1405 1770 1863 1461 1736 3471 1441 1736 3471 1336
Volume (vph) 444 66 154 37 76 31 175 829 17 30 1439 634
Peak-hour factor, PHF  0.96 096 096 096 096 096 096 096 096 096 0.96 0.96
Adj. Flow (vph) 462 69 160 39 79 32 182 864 18 31 1499 660
RTOR Reduction (vph) 0 0 123 0 0 30 0 0 4 0 0 261
Lane Group Flow (vph) 259 272 37 39 79 2 182 864 14 31 1499 399
Confl. Peds. (#/hr) 24 21 10 23
Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 314 314 314 121 121 121 211 104.2 104.2 6.0 89.1 89.1
Effective Green, g (s) 314 314 314 121 124 121 211 1042 104.2 6.0 89.1 89.1
Actuated g/C Ratio 0.19 0.19 0.19 0.07 0.07 007 0.12 0.61 061 0.04 053 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 302 307 260 126 133 104 216 2131 885 61 1822 701
v/s Ratio Prot 0.16 c0.16 0.02 c0.04 c0.10 0.25 0.02 0.43
v/s Ratio Perm 0.11 0.02 0.01 0.49
v/c Ratio 0.86 089 014 031 059 002 084 041 0.02 051 0.82 0.57
Uniform Delay, d1 67.0 674 579 748 764 733 727 16.8 128 804 33.7 273
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  20.6 24.8 0.3 1.4 6.9 0.1 246 0.6 0.0 6.5 4.3 3.3
Delay (s) 876 922 581 762 834 734 973 174 128 869 38.0 30.6
Level of Service F F E E F E F B B F D C
Approach Delay (s) 82.6 79.4 31.0 36.5
Approach LOS F E C D
Intersection Summary
HCM Average Control Delay 44 .4 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 169.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Future Background (without Project) Conditions

2017 AM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.97 1.00 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1633 1787 3505 1459 1760 3505
FIt Permitted 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1633 1787 3505 1459 1760 3505
Volume (vph) 22 18 24 1209 22 12 33 2219
Peak-hour factor, PHF  0.80 0.80 099 0.99 0.80 099 0.80 0.99
Adj. Flow (vph) 28 22 24 1221 28 12 41 2241
RTOR Reduction (vph) 17 0 0 0 2 0 0 0
Lane Group Flow (vph) 33 0 24 1221 26 0 53 2241
Confl. Peds. (#/hr) 21 10
Heavy Vehicles (%) 3% 3% 1% 3% 3% 1% 3% 3%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 7.5 48 133.3 133.3 8.7 137.2
Effective Green, g (s) 7.5 48 133.3 133.3 8.7 137.2
Actuated g/C Ratio 0.05 0.03 0.83 0.83 0.05 0.85
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 76 53 2893 1204 95 2978
v/s Ratio Prot c0.03 0.01 0.35 c0.03 c0.64
v/s Ratio Perm 0.02
v/c Ratio 0.43 0.45 042 0.02 0.56 0.75
Uniform Delay, d1 74.9 771 3.8 25 74.5 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 6.0 0.5 0.0 6.9 1.8
Delay (s) 78.8 83.1 4.2 2.5 81.5 6.9
Level of Service E F A A F A
Approach Delay (s) 78.8 5.7 8.6
Approach LOS E A A
Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 161.5 Sum of lost time (s)
Intersection Capacity Utilization 76.4% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 AM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 100 091 1.00 100 092 1.00 1.00 093 1.00 1.00 0.86
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1633 1657 1404 1770 1863 1461 1736 3471 1441 1736 3471 1336
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1633 1657 1404 1770 1863 1461 1736 3471 1441 1736 3471 1336
Volume (vph) 445 66 154 39 78 31 175 829 17 30 1439 634
Peak-hour factor, PHF  0.96 096 096 096 096 096 096 096 096 096 0.96 0.96
Adj. Flow (vph) 464 69 160 41 81 32 182 864 18 31 1499 660
RTOR Reduction (vph) 0 0 122 0 0 30 0 0 4 0 0 262
Lane Group Flow (vph) 260 273 38 41 81 2 182 864 14 31 1499 398
Confl. Peds. (#/hr) 24 21 10 23
Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 315 315 315 122 122 122 21.1 104.2 104.2 6.0 89.1 89.1
Effective Green, g (s) 315 315 315 122 122 122 211 1042 104.2 6.0 89.1 89.1
Actuated g/C Ratio 0.19 0.19 0.19 0.07 0.07 0.07 0.12 061 061 0.04 052 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 307 260 127 134 105 216 2129 884 61 1820 701
v/s Ratio Prot 0.16 c0.16 0.02 c0.04 c0.10 0.25 0.02 0.43
v/s Ratio Perm 0.11 0.02 0.01 0.49
v/c Ratio 0.86 089 015 032 060 002 084 041 0.02 051 0.82 0.57
Uniform Delay, d1 67.0 675 579 749 765 733 728 169 128 805 338 274
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  20.6 25.2 0.3 1.5 7.5 0.1 246 0.6 0.0 6.5 4.4 3.3
Delay (s) 877 9277 582 764 840 734 974 175 129 870 382 307
Level of Service F F E E F E F B B F D C
Approach Delay (s) 82.9 79.8 31.1 36.6
Approach LOS F E C D
Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 169.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 AM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.95 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.90 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1609 1805 3574 1549 1805 3574
FIt Permitted 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1609 1805 3574 1549 1805 3574
Volume (vph) 23 72 4 2486 14 14 21 1549
Peak-hour factor, PHF  0.80 1.00 1.00 0.97 0.80 0.80 0.80 0.97
Adj. Flow (vph) 29 72 4 2563 18 18 26 1597
RTOR Reduction (vph) 33 0 0 0 1 0 0 0
Lane Group Flow (vph) 68 0 4 2563 17 0 44 1597
Confl. Peds. (#/hr) 18 4
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 1%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 12.3 1.1 1429 142.9 5.5 147.3
Effective Green, g (s) 12.3 1.1 1429 1429 5.5 147.3
Actuated g/C Ratio 0.07 0.01 0.83 0.83 0.03 0.85
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 11 2957 1282 57 3048
v/s Ratio Prot c0.06 0.00 c0.72 c0.02 045
v/s Ratio Perm 0.01
v/c Ratio 0.59 0.36 0.87 0.01 0.77 0.52
Uniform Delay, d1 77.7 85.5 9.1 2.6 83.0 3.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 19.3 3.7 0.0 46.8 0.6
Delay (s) 85.2 104.7 12.8 2.6 129.8 4.0
Level of Service F F B A F A
Approach Delay (s) 85.2 12.9 7.4
Approach LOS F B A
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 172.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Existing Conditions

2015 PM Peak



HCM Unsignalized Intersection Capacity Analysis

2: NE 147th St & SR 522 5/21/2015
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations F +b b 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 0 37 2491 18 28 1550

Peak Hour Factor 025 080 097 080 0.80 0.97

Hourly flow rate (vph) 0 46 2568 22 35 1598

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 700

pX, platoon unblocked

vC, conflicting volume 3448 1295 2591

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3448 1295 2591

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 70 79

cM capacity (veh/h) 4 156 171

Direction, Lane # WB1 NB1 NB2 SB1 SB2 SB3

Volume Total 46 1712 879 35 799 799

Volume Left 0 0 0 35 0 0

Volume Right 46 0 22 0 0 0

cSH 156 1700 1700 171 1700 1700

Volume to Capacity 0.30 1.01 052 0.21 047 047

Queue Length 95th (ft) 29 0 0 19 0 0

Control Delay (s) 37.6 0.0 0.0 315 0.0 0.0

Lane LOS E D

Approach Delay (s) 37.6 0.0 0.7

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 79.4% ICU Level of Service

Analysis Period (min)

15

Existing Conditions

2015 PM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 100 100 0.88 1.00 100 087 1.00 1.00 089 1.00 1.00 0.81
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1698 1713 1405 1787 1881 1399 1770 3539 1408 1787 3574 1297
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1698 1713 1405 1787 1881 1399 1770 3539 1408 1787 3574 1297
Volume (vph) 796 58 112 56 95 251 104 1435 22 42 962 523
Peak-hour factor, PHF  0.98 098 098 098 098 098 098 098 098 098 0.98 0.98
Adj. Flow (vph) 812 59 114 57 97 256 106 1464 22 43 982 534
RTOR Reduction (vph) 0 0 44 0 0 52 0 0 3 0 0 270
Lane Group Flow (vph) 424 447 70 57 97 204 106 1464 19 43 982 264
Confl. Peds. (#/hr) 28 29 14 26
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 58.3 583 583 334 334 334 173 974 974 70 871 871
Effective Green, g (s) 583 583 583 334 334 334 173 974 974 7.0 871 87.1
Actuated g/C Ratio 027 027 027 0.16 0.16 0.16 0.08 046 046 0.03 041 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 467 471 386 281 296 220 144 1625 647 59 1468 533
v/s Ratio Prot 0.25 c0.26 0.03 0.05 c0.06 c0.41 0.02 0.27
v/s Ratio Perm 0.08 0.18 0.02 0.41
v/c Ratio 091 09 018 020 033 093 0.74 090 0.08 0.73 0.67 0.50
Uniform Delay, d1 743 754 587 778 794 881 952 529 314 101.6 508 46.2
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  21.1  28.6 0.2 0.4 0.7 404 177 8.5 0.1 36.0 2.4 3.3
Delay (s) 954 1041 589 781 80.0 1285 1128 614 315 1376 532 495
Level of Service F F E E F F F E C F D D
Approach Delay (s) 95.1 110.0 64.4 54.3
Approach LOS F F E D
Intersection Summary
HCM Average Control Delay 71.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 212.1 Sum of lost time (s) 20.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Existing Conditions

2015 PM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.95 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.90 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1609 1805 3574 1548 1805 3574
FIt Permitted 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1609 1805 3574 1548 1805 3574
Volume (vph) 23 73 4 2517 14 14 21 1573
Peak-hour factor, PHF  0.80 1.00 1.00 0.97 0.80 0.80 0.80 0.97
Adj. Flow (vph) 29 73 4 2595 18 18 26 1622
RTOR Reduction (vph) 32 0 0 0 1 0 0 0
Lane Group Flow (vph) 70 0 4 2595 17 0 44 1622
Confl. Peds. (#/hr) 18 4
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 1%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 12.5 1.1 1429 142.9 5.5 147.3
Effective Green, g (s) 12.5 1.1 1429 1429 5.5 147.3
Actuated g/C Ratio 0.07 0.01 0.83 0.83 0.03 0.85
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 116 11 2954 1279 57 3045
v/s Ratio Prot c0.06 0.00 c0.73 c0.02 045
v/s Ratio Perm 0.01
v/c Ratio 0.60 0.36 0.88 0.01 0.77 0.53
Uniform Delay, d1 77.8 85.6 9.5 2.6 83.1 3.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 19.3 4.1 0.0 46.8 0.7
Delay (s) 85.9 104.8 13.6 2.7 129.9 4.1
Level of Service F F B A F A
Approach Delay (s) 85.9 13.7 7.5
Approach LOS F B A
Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 172.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Background (without project) Conditions

2017 PM Peak



HCM Unsignalized Intersection Capacity Analysis

2: NE 147th St & SR 522 5/21/2015
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations F +b b 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 0 38 2522 18 28 1573

Peak Hour Factor 025 080 097 080 0.80 0.97

Hourly flow rate (vph) 0 48 2600 22 35 1622

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 700

pX, platoon unblocked

vC, conflicting volume 3492 1311 2622

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3492 1311 2622

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 69 79

cM capacity (veh/h) 4 152 166

Direction, Lane # WB1 NB1 NB2 SB1 SB2 SB3

Volume Total 48 1733 889 35 811 811

Volume Left 0 0 0 35 0 0

Volume Right 48 0 22 0 0 0

cSH 152 1700 1700 166 1700 1700

Volume to Capacity 0.31 1.02 052 021 048 048

Queue Length 95th (ft) 31 0 0 19 0 0

Control Delay (s) 39.1 0.0 0.0 325 0.0 0.0

Lane LOS E D

Approach Delay (s) 39.1 0.0 0.7

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 80.3% ICU Level of Service

Analysis Period (min)

15

Background (without project) Conditions

2017 PM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 100 100 0.88 1.00 100 087 1.00 1.00 089 1.00 1.00 0.81
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1698 1716 1403 1787 1881 1396 1770 3539 1405 1787 3574 1293
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1698 1716 1403 1787 1881 1396 1770 3539 1405 1787 3574 1293
Volume (vph) 804 76 113 66 112 262 105 1449 34 51 972 528
Peak-hour factor, PHF  0.98 098 098 098 098 098 098 098 098 098 0.98 0.98
Adj. Flow (vph) 820 78 115 67 114 267 107 1479 35 52 992 539
RTOR Reduction (vph) 0 0 42 0 0 51 0 0 4 0 0 274
Lane Group Flow (vph) 437 461 73 67 114 216 107 1479 31 52 992 265
Confl. Peds. (#/hr) 28 29 14 26
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 60.2 602 602 351 351 351 175 972 972 7.0 86.7 86.7
Effective Green, g (s) 60.2 60.2 602 351 351 351 175 972 97.2 7.0 86.7 86.7
Actuated g/C Ratio 028 028 028 0.16 0.16 0.16 0.08 045 045 0.03 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 474 479 392 291 306 227 144 1596 634 58 1438 520
v/s Ratio Prot 0.26 c0.27 0.04 0.06 c0.06 c0.42 0.03 0.28
v/s Ratio Perm 0.08 0.19 0.02 0.42
v/c Ratio 092 09 019 023 037 09 074 093 0.05 090 0.69 0.51
Uniform Delay, d1 754 765 59.0 785 804 894 96.8 558 332 1039 533 484
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  23.5 31.5 0.2 0.4 0.8 46.0 186 10.8 0.1 80.9 2.7 3.5
Delay (s) 98.8 108.0 59.3 789 812 1353 1154 66.5 33.4 1848 56.0 52.0
Level of Service F F E E F F F E C F E D
Approach Delay (s) 98.5 113.1 69.0 58.9
Approach LOS F F E E
Intersection Summary
HCM Average Control Delay 76.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 215.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Background (without project) Conditions

2017 PM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

5/21/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.95 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.90 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1596 1805 3574 1548 1805 3574
FIt Permitted 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1596 1805 3574 1548 1805 3574
Volume (vph) 23 73 4 2518 14 14 21 1574
Peak-hour factor, PHF  0.80 0.80 080 0.97 1.00 0.80 0.80 0.97
Adj. Flow (vph) 29 91 5 2596 14 18 26 1623
RTOR Reduction (vph) 32 0 0 0 1 0 0 0
Lane Group Flow (vph) 88 0 5 2596 13 0 44 1623
Confl. Peds. (#/hr) 18 4
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 1%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 14.3 1.1 1429 142.9 5.5 147.3
Effective Green, g (s) 14.3 1.1 1429 1429 5.5 147.3
Actuated g/C Ratio 0.08 0.01 0.82 0.82 0.03 0.84
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 131 11 2923 1266 57 3013
v/s Ratio Prot c0.08 0.00 c0.73 c0.02 045
v/s Ratio Perm 0.01
v/c Ratio 0.67 0.45 0.89 0.01 0.77 0.54
Uniform Delay, d1 77.9 86.5 10.6 2.9 84.0 3.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 27.0 4.5 0.0 46.8 0.7
Delay (s) 90.6 113.5 15.1 2.9 130.8 4.6
Level of Service F F B A F A
Approach Delay (s) 90.6 15.2 8.0
Approach LOS F B A
Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 174.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 PM Peak



HCM Unsignalized Intersection Capacity Analysis

2: NE 147th St & SR 522 5/21/2015
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations F +b b 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 0 39 2522 22 29 1573

Peak Hour Factor 025 080 097 080 0.80 0.97

Hourly flow rate (vph) 0 49 2600 28 36 1622

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 700

pX, platoon unblocked

vC, conflicting volume 3497 1314 2628

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3497 1314 2628

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 68 78

cM capacity (veh/h) 4 151 165

Direction, Lane # WB1 NB1 NB2 SB1 SB2 SB3

Volume Total 49 1733 894 36 811 811

Volume Left 0 0 0 36 0 0

Volume Right 49 0 28 0 0 0

cSH 151 1700 1700 165 1700 1700

Volume to Capacity 032 1.02 053 022 048 048

Queue Length 95th (ft) 32 0 0 20 0 0

Control Delay (s) 39.7 0.0 0.0 329 0.0 0.0

Lane LOS E D

Approach Delay (s) 39.7 0.0 0.7

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 80.4% ICU Level of Service

Analysis Period (min)

15

Future with Project Conditions

2017 PM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 100 100 0.88 1.00 100 087 1.00 1.00 089 1.00 1.00 0.81
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1698 1716 1402 1787 1881 1396 1770 3539 1405 1787 3574 1292
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1698 1716 1402 1787 1881 1396 1770 3539 1405 1787 3574 1292
Volume (vph) 806 79 113 67 113 262 105 1451 34 51 972 528
Peak-hour factor, PHF  0.98 098 098 098 098 098 098 098 098 098 0.98 0.98
Adj. Flow (vph) 822 81 115 68 115 267 107 1481 35 52 992 539
RTOR Reduction (vph) 0 0 42 0 0 51 0 0 4 0 0 274
Lane Group Flow (vph) 440 463 73 68 115 216 107 1481 31 52 992 265
Confl. Peds. (#/hr) 28 29 14 26
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 604 604 604 352 352 352 176 972 97.2 70 86.6 86.6
Effective Green, g (s) 604 604 604 352 352 352 176 972 97.2 7.0 86.6 86.6
Actuated g/C Ratio 028 028 028 0.16 0.16 0.16 0.08 045 045 0.03 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 480 392 291 307 228 144 1594 633 58 1434 518
v/s Ratio Prot 0.26 c0.27 0.04 0.06 c0.06 c0.42 0.03 0.28
v/s Ratio Perm 0.08 0.19 0.02 0.42
v/c Ratio 093 09 019 023 037 09 074 093 0.05 090 0.69 0.51
Uniform Delay, d1 755 76.6 59.0 786 805 894 969 56.0 33.3 1040 535 487
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  24.1  31.9 0.2 0.4 0.8 445 186 11.0 0.1 80.9 2.8 3.6
Delay (s) 99.6 1085 59.3 79.0 813 1339 1155 67.0 335 1850 56.3 522
Level of Service F F E E F F F E C F E D
Approach Delay (s) 99.1 112.2 69.5 59.1
Approach LOS F F E E
Intersection Summary
HCM Average Control Delay 76.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 215.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 PM Peak



ATTACHMENT 4

Queue Results



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 47 24 1189 26 52 2193
v/c Ratio 047 040 111 0.06 1.21 0.71
Control Delay 57.4 101.4 1171 379 238.6 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.4 101.4 1171 379 238.6 6.2
Queue Length 50th (ft) 32 27 ~814 17  ~72 439
Queue Length 95th (ft) 68 64 #993 39 #106 600
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 161 61 1068 445 43 3101
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 029 039 111 0.06 1.21 0.71

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Existing Conditions

2015 AM Peak



Queues
3: NE 145th St & SR 522

5/21/2015

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 251 264 159 30 69 25 181 855 11 27 1484 550
v/c Ratio 085 088 042 025 055 020 0.82 0.38 0.01 039 0.79 0.59
Control Delay 784 800 116 790 842 263 860 162 103 97.7 37.7 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 784 800 116 790 842 263 860 162 103 97.7 37.7 7.8
Queue Length 50th (ft) 290 307 5 33 78 0 202 261 2 31 757 52
Queue Length 95th (ft) #431 #465 76 72 137 35 #321 335 13 71 933 186
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 348 352 419 166 175 159 260 2271 941 73 1875 929
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 075 038 0.18 039 0.16 0.70 0.38 0.01 0.37 0.79 0.59

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Existing Conditions

2015 AM Peak



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 50 24 1219 28 53 2241
v/c Ratio 049 040 112 0.06 1.23 0.72
Control Delay 60.2 101.9 119.8 36.8 251.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 101.9 119.8 36.8 251.1 6.7
Queue Length 50th (ft) 37 27 ~842 18 ~75 475
Queue Length 95th (ft) 74 64 #1023 41 #110 651
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 160 61 1086 453 43 3094
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 031 039 112 0.06 1.23 0.72

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future Background (without Project) Conditions

2017 AM Peak



Queues
3: NE 145th St & SR 522

5/21/2015

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 259 272 160 39 79 32 182 864 18 31 1499 660
v/c Ratio 085 088 042 031 059 024 084 040 0.02 042 0.83 0.69
Control Delay 80.6 822 125 804 865 242 918 188 9.9 96.0 408 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.6 822 125 804 865 242 918 188 9.9 96.0 408 9.6
Queue Length 50th (ft) 301 317 8 43 89 0 205 277 4 35 791 79
Queue Length 95th (ft) #433 #472 80 88 153 39 #336 350 17 78 950 252
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 348 353 416 165 173 164 243 2142 890 81 1813 955
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 077 038 024 046 020 0.75 040 0.02 0.38 0.83 0.69

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future Background (without Project) Conditions

2017 AM Peak



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 50 24 1221 28 53 2241
v/c Ratio 049 040 112 0.06 1.23 0.72
Control Delay 60.2 101.9 1204 36.8 251.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 101.9 1204 36.8 251.1 6.7
Queue Length 50th (ft) 37 27 ~844 18 ~75 475
Queue Length 95th (ft) 74 64 #1025 41 #110 651
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 160 61 1086 453 43 3094
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 031 039 112 0.06 1.23 0.72

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 AM Peak



Queues
3: NE 145th St & SR 522

5/21/2015

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 260 273 160 41 81 32 182 864 18 31 1499 660
v/c Ratio 0.86 088 042 032 060 024 084 040 0.02 042 0.83 0.69
Control Delay 809 826 127 80.7 869 242 919 189 9.9 963 41.0 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 809 826 127 80.7 869 242 919 189 9.9 963 41.0 9.6
Queue Length 50th (ft) 303 320 9 46 92 0 205 278 4 35 794 80
Queue Length 95th (ft) #445 #477 81 91 156 39 #336 350 17 78 950 252
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 347 352 416 165 173 164 243 2139 889 81 1810 954
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 078 038 025 047 020 0.75 040 0.02 0.38 0.83 0.69

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 AM Peak



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 101 4 2563 18 44 1597
v/c Ratio 0.68 0.10 096 0.02 1.02 0.51
Control Delay 488 925 2938 5.0 211.9 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 488 925 2938 5.0 211.9 3.2
Queue Length 50th (ft) 53 5 1246 3 ~53 133
Queue Length 95th (ft) 101 20 #1726 10 #130 308
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 192 40 2681 1162 43 3161
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 053 0.10 096 0.02 1.02 0.51

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Existing Conditions

2015 PM Peak



Queues

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 424 447 114 57 97 256 106 1464 22 43 982 534
v/c Ratio 091 09 027 020 033 094 074 090 0.03 0.73 0.67 0.67
Control Delay 914 962 299 80.2 827 950 109.8 627 288 1557 557 126
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 914 962 299 80.2 827 950 109.8 627 288 1557 557 126
Queue Length 50th (ft) 624 667 59 72 126 289 153 1067 14 63 634 83
Queue Length 95th (ft) #827 #896 125 125 196 #472 231 1175 36 #149 738 248
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 494 498 450 307 323 291 180 1624 646 59 1468 798
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 086 090 025 0.19 030 088 059 090 0.03 0.73 0.67 0.67

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Existing Conditions

2015 PM Peak



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 102 4 2595 18 44 1622
v/c Ratio 0.68 0.10 096 0.02 1.00 0.51
Control Delay 486 925 30.0 4.8 211.1 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 486 925 30.0 4.8 211.1 3.2
Queue Length 50th (ft) 53 5 1272 3 ~52 138
Queue Length 95th (ft) 101 20 #1753 10 #129 317
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 193 40 2701 1170 44 3161
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 053 0.10 096 0.02 1.00 0.51

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Background (without project) Conditions

2017 PM Peak



Queues

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 437 461 115 67 114 267 107 1479 35 52 992 539
v/c Ratio 092 09 027 023 037 096 0.74 093 0.06 090 0.69 0.68
Control Delay 959 101.6 31.1 811 844 1041 1117 672 293 1881 579 133
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 959 101.6 311 811 844 1041 1117 672 293 1881 579 133
Queue Length 50th (ft) 649 695 63 86 149 310 155 1086 23 77 644 92
Queue Length 95th (ft) #868 #942 127 143 225 #511 231 #1198 51 #185 748 259
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 490 495 445 305 320 288 177 1595 636 58 1437 791
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 093 026 022 036 093 060 093 0.06 090 0.69 0.68

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Background (without project) Conditions

2017 PM Peak



Queues

1: NE 153rd St & SR 522 5/21/2015
v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 120 5 2596 14 44 1623
v/c Ratio 0.73 0.12 096 0.01 1.02 0.51
Control Delay 474 942 30.6 49 2125 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 474 942 30.6 49 2125 3.3
Queue Length 50th (ft) 58 6 1291 3 ~53 143
Queue Length 95th (ft) 109 20 #1754 10 #129 318
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 205 40 2697 1168 43 3155
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 059 0.13 096 0.01 1.02 0.51

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 PM Peak



Queues

3: NE 145th St & SR 522 5/21/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 440 463 115 68 115 267 107 1481 35 52 992 539
v/c Ratio 093 09 027 023 038 096 074 093 0.06 090 0.69 0.68
Control Delay 96.7 1022 311 812 845 1043 1118 675 293 1881 580 133
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.7 1022 311 812 845 1043 1118 675 293 1881 58.0 133
Queue Length 50th (ft) 655 700 63 87 151 310 155 1089 23 77 644 92
Queue Length 95th (ft) #881 #945 127 146 225 #511 231 #1201 51 #185 748 259
Internal Link Dist (ft) 957 1019 1498 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 490 495 445 305 320 288 177 1594 635 58 1435 791
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 090 094 026 022 036 093 060 093 0.06 090 0.69 0.68

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 PM Peak
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DN TRAFFIC CONSULTANTS

PO Box 547
Preston, WA
98050-0547
425-765-5721

Date: September 15, 2015

To: Robin Nelson, P.E.
PACE Engineers

From: Gary A. Norris, P.E., and P.T.O.E.
DN Traffic Consultants

Subject: Lake Forest Condos
Traffic Impact Analysis
PACE Job #15352.08

The following memorandum summarizes my review of the Traffic Impact Analysis (TIA)
prepared for the Lake Forest Condominium project located at 14727 — 35" Avenue NE in the
City of Lake Forest Park, Washington.

Project Description

The proposed project will consist of 16 condominium units located in a multi-story building
with a 22 stall parking garage on the ground floor. The parking garage will take access to 35™
Avenue NE via a 20 foot wide driveway. 35" Avenue NE is a two-way north-south local
access roadway that runs between NE 147" Street and NE 148" Street. The paved roadway
is approximately 20 feet wide. There are no pedestrian facilities along 35" Avenue NE. The
posted speed is 25 mph.

The TIA evaluates the project’s AM and PM peak hour impacts at three off-site intersections
identified by the City to include:

e SR522/NE 153" Street
e SR522/NE 147" Street (PM peak only)
e SR522/NE 145" Street

In addition, the TIA includes a review of project traffic impact on neighborhood roadways in
the vicinity of the site.

DN Traffic Consultants 1



Review Comments
The following review comments address the critical elements of a traffic impact analysis as defined
by industry standard.

Trip Generation

The TIA correctly applies LU Code 230, Condominium/Townhome for the trip generation analysis.
However, the study uses the average rate which does not accurately reflect anticipated trip generation.
The average rate is based on developments which average between 179 units and 213 units. It is
expected the trip generation characteristics of a 16 unit condominium would be different because of
the magnitude of the development and the normal trip making interactions which may occur between
condominium owners. Application of the linear regression equation supports this contention.

Use of the equation suggests a daily trip generation of 131 trips compared to 93 daily trips realized
from the application of the average rate; 12 AM peak hour trips compared to 7; and 13 PM peak hour
trips compared to 8 PM trips realized when applying the average rate.

Obviously, comparing the difference between application of the average rate and regression equation
does not appear significant in a standalone analysis. However, when considering the current traffic
circulation issues in this neighborhood it is not easily dismissed.

Trip Distribution and Traffic Assignment

It is believed the TIA is referring to traffic assignment rather than trip distribution as the study states
the percentages were based on traffic volumes on the major roadways rather than zonal trip
distribution.

On the surface the assignment appears reasonable, however when the existing and future delay at the
signalized intersections is considered perhaps a different traffic assignment would result.
Specifically, in the 2017 with project time horizon, the level of service for the critical west bound left
turn during the AM peak at both the SR522/NE 153" Street and SR522/NE 145™ Street intersections
is on the verge of failure. For the SR522/NE153rd Street intersection west bound left turn, the
expected delay is 78.8 seconds whereas for the SR522/NE 145™ Street intersection, the delay for the
west bound left turn is 79.4. LOS F, a failure condition, is reached at 80 seconds of delay. During
the AM condition, the signal cycle lengths are approaching three (3) minutes. During the 2017 with
project PM peak hour, the side street approach for both intersections operate at LOS F with signal
cycle lengths approaching four (4) minutes at the SR522/NE 145" Street intersection.

To address this issue, it is recommended the TIA be revised to include a comprehensive review of the
site generated traffic assignment, specifically as it relates to the use of the SR522/NE 147" Street
intersection. Due to the site’s proximity to the SR522/NE 147" Street intersection, a comparative
travel time study should be provided to determine the peak hour travel time to/from the site via
SR522 using the SR522/NE 147" Street intersection and using the local neighborhood streets of NE
148™/NE 150"/37™ Avenue NE/NE 153" Street to the SR 522 intersection for trips to the north. For
trips to the south and west, a similar study should be conducted using SR522 via the SR522/NE 147"
Street intersection of the local neighborhood streets of NE147th Street/37™ Avenue NE/NE 145"
Street to the SR522/NE 145" Street intersection. As part of this evaluation, it is also recommended

DN Traffic Consultants 2



that a level of service analysis be prepared for the SR522.NE 147" Street intersection during the AM
peak hour.

Level of Service Analysis

There are several issues identified in the level of service provided in the TIA which need further
analysis. Because of the extreme congestion on the SR 522 corridor, the level of service analysis
needs to provide an operational review rather than a planning level. What that means is the
parameters used in the level of service analysis should reflect current traffic signals timing parameters
and operational characteristics. Of specific concern are the following elements

e Peak Hour Factor — the TIA should document the origin of the peak hour factors used in each
of the level of service analysis for the two (2) signalized intersections and one (1) stop sign
controlled intersection. The peak hour factor (PHF) for each intersection is presented in the
traffic count summaries attached in the Appendix. For example, the AM PHF at the SR
522/NE 153 by direction as presented in the idax AM peak period count is WB — 0.63; NB —
0.89; SB — 0.88 whereas the values used in the existing Synchro AM peak hour level of
service analysis was WB - 0.80.; NB — 0.99 with the exception of NBR which was 0.80; and
SB - 0.99 with the exception of the SBL which was 0.80. Similar differences were observed
in the other analysis sheets.

e Clearance Time —the TIA level of service analyses typically used a value of 4.0 seconds. Itis
suggested with the inclusion of the Yellow and All Red time for each phase these values
should be higher by as much one (1) second which will add delay to each movement. Based
on the posted speed of 40 miles per hour north of NE 145" Street, the calculated Yellow
Clearance alone would be four (4) seconds without the addition of the All Red Clearance.
The TIA should document and include the actual clearance times to create an operation LOS
analysis.

e Level of Service Results — the TIA level of service analysis indicates the side street level of
service in all analysis scenarios at failure (LOS F) or within three (3) seconds of delay of
failure whereas the SR 522 intersections were typically analyzed to have acceptable and in
some cases relatively high LOS.one. The issue here is the analysis needs to be refined and
evaluated to determine what, if any traffic signal timing modifications can be made to
improve overall traffic signal coordination along the SR 522 corridor.

e Queuing —the queuing analysis presented in the TIA indicate several movements have 95"
percentile queues which exceed the storage capacity of the movement. In addition, the queue
summaries are foot noted with the comment “Queue shown is maximum after two cycles,
queue may be longer” and in some cases — “queue is theoretically infinite”. The level of
service analysis needs to be refined to eliminate the footnotes and present a more realistic
level of service.

No other issues were noted.

Conclusions

The overall assessment of the TIA is the relative impact of the Lake Forest Condominiums, even with
the suggested corrections, is insignificant in the overall traffic operations along the SR522 corridor in
the vicinity of the project. With that said, the traffic operations analysis should be refined to the point
to correctly determine if there are low cost operational improvements which, at a minimum, would
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offset the impact of the project. These low cost improvement could include adjustments to existing
traffic signal timing parameters, minor widening to existing neighborhood streets impacted by the
proposal such as 35" Avenue NE, and the addition of pedestrian walkways to promote safe pedestrian
access to transit, shopping, and schools.

Recommendation

It is recommended the traffic impact analysis be revised to address the issues identified above to
include:

Trip generation based on the linear regression equation; and,

Traffic assignment based on actual travel times; and,

Evaluation of the AM condition at the NE 147" Street intersection; and,

Update the level of service analysis to address the identified issues; and,

Identify low cost traffic mitigation measures which can at a minimum eliminate the

incremental impact of the Condo project; and,

e |dentify minor widening to provide adequate roadway width on substandard streets impacted
by the project; and,

e ldentify and provide pedestrian facilities which can provide connectivity from the site to the

pedestrian network in the vicinity of the site to provide safe and efficient access to transit,

shopping, and schools.

If you have any questions, please contact me at (425)765-5721.

DN Traffic Consultants 4



William Popp Associates Transportation Engineers/Planners

(425) 401-1030
(425) 401-2124
e-mail: info@wmpoppassoc.com

December 7, 2015
To: Robin D Nelson, P.E.
PACE Engineers

Clo: Andrea Flower
City of Lake Forest Park

From: William Popp Jr., William Popp, Sr. P.E.
Senior Transportation Engineer Principal

William Popp Associates William Popp Associates

Subject: Lake Forest Condominiums
14727 35™ Ave NE

Re: Traffic Study — Response to City comments

The following is our response to DN Traffic Consultants review and comment regarding
the subject project’s traffic impact analysis dated May 21, 2015. Items are identified
numerically including trip generation, trip distribution and assignment, and level of
service.

1. Trip Generation

At issue here is use of the average rate versus the linear regression equation for use in
estimating project trips.

The Lake Forest Condominium’s (LFC) TIA used the average trip rate for Land Use
Code (LUC) 230 Condominium/Townhome in estimating project trip ends for daily, AM
and PM peak hour conditions. The average rate was selected for use in this TIA
primarily due to the fact that the small size of this development is outside the limits of the
data set represented by the regression equations. Also in general, most regression
equations in the ITE charts tend to be unreliable near the low end. It is important to note
that High-Rise Residential Condominium/Townhouse (LUC 232) would be the most
applicable category for the subject project based on the definition which is 3 or more
stories — the proposed project is a four story structure. More discussion regarding LUC
232 application is discussed near the end of this section.

William Popp Associates



Andrea Flower

City of Lake Forest Park

Lake Forest Condominium Development
Response to City comments — Traffic Study
December 7, 2015

Page 2

DN Traffic Consultant’s (DN) noted that using LUC 230 is appropriate however
suggested that application of the linear regression equation would be more appropriate for
this land use given its size rather than application of the average rate.

DN notes that “the average rate is based on developments which average between 179
units (for daily) and 213 units (for AM peak), and that the expected trip generation
estimate for a 16-unit condo development would be different, and that the regression
equation would support this.” However, that regression equation is also based on the
very same development data set.

To keep all this in context, it is generally understood by both parties here that whether the
trip estimates are based on an average rate or a regression equation, the project impact on
the surrounding street system is insignificant.

Nonetheless to explore this equation issue farther, the ITE Trip Generation Handbook
provides recommended procedures for selecting between trip rates and equations. If one
were to follow the procedure exactly as structured, this development (as noted above)
does not fall within the data extremes of the ITE charts for either AM or PM peak hour
conditions (Step 2 of that chart). The smallest data point is a 21-unit development, the
largest is 1,250 units. In this case, collection of local data (presumably at least 2 sites that
are smaller than 16 units and the results are then added to the ITE data) is recommended
per ITE to establish a local rate. However, given that a condominium development is a
very common type of development and that there are approximately 60 sites surveyed in
the ITE database, conducting a local study of two sites (if one could find comparables)
would result in very little change in the trip rate or equation. Thus, proceeding through
the ITE flow chart to Step 7, it asks if there are 20 or more data points distributed over
the range of the independent variable. In this case the answer is “No” due to the fact
there are no sites surveyed with fewer than 16 units, only sites above 21 units. As a
result, the flow chart moves to Step 8A where in our case the answer is “yes” to R*> 0.75
and “yes” for standard deviation < 110% and within cluster. Hence, the next step is to
choose whichever line (equation or rate) best fits the data points at the size of the
independent variable. In this case the site is an outlier, so to continue this discussion we
have identified all sites up to a maximum of 100 units and have established an average
rate from that data set for both peak hours.

For the AM condition, there are 16 sites in the AM chart for developments with fewer
than 100 units. The ITE chart for the area between 0 and 100 units is shown (clarity as
best possible) in Attachment 1a.
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The weighted average trip rate based on all these sites is 0.55 (based on 16 sites; 971
units and 532 trips). The rate used in the TIA is 0.44.

The trip generation estimate in the TIA based on 16 units was 7 trips. Per the rate noted
above (0.55) it would be 9 trips. Per the regression equation it would be 12 trips (an
equivalent rate of 0.74).

For the PM condition, there are 20 sites in the PM chart for developments with fewer
than 100 units. The ITE chart for the area between 0 and 100 units is shown (again
clarify as best possible) in Attachment 1b.
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Attachment 1b

The weighted average trip rate for all sites under 100 units is 0.61 (based on a total of 20
sites; 1,235 units and 756 trips). The rate used in the TIA is 0.52.

The trip generation estimate in the TIA based on 16 units was 8 trips. Per the rate noted
above (0.61) it would be 10 trips. Per the equation it would be 13 trips (an equivalent

rate of 0.84).

An important point to note is the existing site has a vacated single family home which
represents a potential of 1 AM and 1 PM peak hour trip. This was not recognized in the
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TIA for the future analyses due to the already very small trip estimate for the
development. If this existing use trip were included as a future credit, the net new trips
from the site using the modified average trip rate above would be nearly identical to what
was originally presented in the TIA.

But perhaps the most important point to make with respect to trip generation is the rates
assigned in the TIA are from the general condominium ITE category (LUC 230) when
the project per ITE definitions is actually a high rise (with 3 or more stories) thus fits
LUC 232 High-Rise Residential Condominium/Townhouse. The high rise average trip
rate for the PM peak hour is 0.38 (vs. 0.61 noted above in Attachment 1b) and the AM is
0.34 (vs. 0.55 noted above in Attachment 1a). Thus the most categorically appropriate
PM and AM peak hour trip estimates for the project are 6 and 5 respectively. The
average trip rate is used in lieu of the regression equation for this project as the curve
does not intercept the zero axis, thus small projects start out with the equivalent of 13 or
so units added to the independent variable.

But the High-Rise ITE category was not chosen for use in estimating project trips for the
analysis because of two factors: (a) the relatively low number of observations and the
dominance of much larger structures; and, b) since the project trip generation is quite
small it was not considered a client disservice to utilize a conservative or worst case
analysis by using the LUC 230 data set. However the most categorically defensible
position is to use the high rise category for this project. And in that light, all of the
foregoing discussion of average rate versus equation and its impact on the analysis is
moot as the TIA trip generation is clearly worst case using a technically appropriate
application of the ITE methodology.

2. Trip Distribution and Traffic Assignment

The trip distribution percentages as noted in the TIA were based in part on traffic volume
on major roadways and professional judgment regarding significant land use types in the
outlying areas. They are also very similar to what was presented in the Southern
Gateway Subarea Plan Draft EIS.

A future travel time evaluation was conducted as part of the original TIA in order to
assist in project traffic assignment through the local area including existing
neighborhoods.

The results of that detailed analysis was only summarized in the TIA in Section C.5. The
detailed analysis supporting the summary findings in the TIA is presented below.

There were three different project assignment paths analyzed (all for PM peak hour).
These include:
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A. Exiting the site to the south with destinations on SR 522 or NE 145" St; Route
1 through neighborhood roadways including NE 147" St, 37" Ave NE, and
NE 145" St, and Route 2 using SR 522 northbound to NE 153™ St, u-turn at
the signal and south on SR 522 to NE 145" St. Based on future intersection
delay per the LOS calcs and average link speed between intersections, Route 1
is approximately 140 seconds faster than Route 2. The route depictions are
shown in Attachment 2a.

B. Exiting the site to the north on SR 522 north of NE 153" St. Route 1 is using
SR 522 from NE 147" St. Route 2 is traversing north along the neighborhood
roadways including NE 148" St, NE 150" St, 37" Ave NE, and NE 153" St.
Route 1 was calculated to be approximately 50 seconds faster than Route 2.
The route depictions are shown in Attachment 2b.

C. Entering the site from the north on SR 522 north of NE 153" St. Route 1 is
using SR 522 to NE 147" St. Route 2 is traversing south along the
neighborhood roadways including NE 153" St, 37™ Ave NE, NE 150" St, and
NE 148" St. Route 1 was calculated to be approximately 110 seconds faster
than Route 2. The route depictions are shown in Attachment 2c.

Attachment 2 shows the travel time calculations for each of these routes. All trips from
the south on SR 522 or from the west on NE 145™ St are assumed to use SR 522 and turn
right on NE 147" St to enter the project.

DN Traffic Consultants requested that an AM peak period traffic count be conducted at
the SR 522/NE 147™ St intersection. However, in our scoping work with the City and
their primary consultant (PACE), it was concluded that only a PM peak period traffic
count would be conducted at this intersection. As such, that was what was conducted.

3. Level of Service Analysis

Because of extreme congestion in the SR 522 corridor DN is requesting elevating the
planning level LOS analysis approach to an operational review meaning incorporation of
current traffic signal timing parameters and operational characteristics. A new
development traffic impact analysis is by nature is essentially a planning level analysis
due to the fact its primary focus is on evaluating future traffic operations at project
horizon year. For this a rounding or smoothing of operations parameters is considered
more appropriate. And while we have incorporated some of the current operations the
focus is on maintaining consistency with the planning assumptions associated with the
City’s subarea planning work as explained below.
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The City prepared a Southern Gateway Subarea Plan Draft EIS January 2013. In that
analysis, the EIS identified 2012 LOS and the same intersections identified in the TIA as
well as 2030 conditions for a No Action land use plan and a Proposed Land Use plan.

The LFC TIA traffic forecasts were intended to fit within the 2030 forecasts presented in
the DEIS. Likewise the future roadway geometry and signal operations were intended to
match those in the DEIS. Nonetheless, a field review of signal phasing sequence and
cycle lengths was observed for PM peak hour conditions. The signal phasing is the same
as what is presented in the DEIS, however, the cycle lengths are different. In this
instance, WPA used the observed cycle lengths (which are longer) than those presented in
the DEIS, since this is a relatively short term horizon year, 2017 versus 2030.

A few items to address from the DN memo as it relates to LOS analysis are:
a. Peak Hour Factors

For the SR 522/NE 145" St signalized intersection, the PHF used for each of the
analysis conditions (AM, PM, existing, future with and without project) was for the
overall intersection, not by approach direction. For this intersection for both AM and
PM conditions, the east and west legs peak in either the first and second 15 minute
period whereas the northbound and southbound approaches peak in the last 15 minute
period, thus, using PHF’s by direction can artificially and negatively skew LOS
results due to the fact that the analysis would adjust peak flow by approach to the
same peak period. Thus, for this type of analysis, it is our opinion that using an
overall intersection PHF is more appropriate.

However, for the signalized intersection of SR 522/NE 153™ St, the overall
intersection based PHF was applied only to the major through movements plus the
northbound u-turn. Given the relatively low volume to and from NE 153" St, a PHF
of 0.80 was used for all side street entering and exiting movements, which is in close
proximity to the PHF’s observed. As we know, PHF’s on low volume streets can
vary significantly from day to day.

For the SR 522/147" St intersection, the PHFs for the major through movements
northbound and southbound were based on the PHF at the SR 522/NE 153" St
intersection. The side street movements, including northbound right, southbound left
and westbound right were based on the PM count which indicated a PHF of 0.83 for
all these movements, however, for the analysis a PHF of 0.80 was used.

b. Clearance Time

To be consistent with the Southern Gateway Subarea Plan DEIS LOS analysis as well
as the SGV development (which was consistent with the DEIS), the LFP Condo’s
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TIA used the same 4 second clearance time as what was presented in those
documents.

c. Level of Service Results

It is generally recognized with a very high volume major arterial such as SR 522 that
lower volume movements and low volume approaches will often operate at LOS F
conditions in order to maintain some level of progression for the major movements.
The SR 522/NE 145™ St intersection is operated by WSDOT/SDOT and operates at
LOS E for both existing and near term conditions for PM peak and LOS D for AM
peak. In the City’s EIS, this intersection is estimated to operate at LOS E in 2030 for
PM peak hour conditions.

The SR 522/NE 153™ St intersection is also operated by WSDOT/SDOT and is
estimated to operate at LOS B for existing and near term conditions. Per the City’s
EIS, this intersection is estimated to operate at LOS C in 2030 (Proposed Land Use).

d. Queuing

The queue outputs shown in the appendix are directly from Synchro and the footer
notations are no different than those in the City’s EIS, as well as the SGV
development traffic study in our possession. In this particular SR 522 analysis,
including other typical heavily traveled major corridors, low volume side street
approaches and turn pockets often will get lower than desirable green allocations to
give highest priority to the regional demand and thus cannot be adjusted to balance
side street queues.

For the LFC TIA, the focus of queue impacts as shown in Table 5 of the report are for
movements impacted by project traffic. These include selected movement(s) at the
SR 522/NE 153" St intersection, SR 522/NE 147" St intersection, and the SR 522/NE
145™ St intersection. As shown in Table 5, the queue results with project in 2017 (for
the critical PM peak hour conditions) indicate queues at these selected movements
have an insignificant increase in estimated queue lengths; in most cases the calculated
queues are estimated to increase between 1 to 3 feet with project traffic.
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Summary
The following address the recommendations as suggested by DN Traffic Consultants.

° Trip generation based on the linear regression equation
Utilizing the regression equation is not appropriate given that the size of the
development is not within the data set on which the equation is based.

° Traffic assignment based on actual travel times
A detailed travel time evaluation was conducted as part of the original TIA.
However, only the summary finding was reported in the conclusions of the report.
The travel times are based on free flow link speeds plus intersection delay as
estimated per the 2017 LOS calculations, or as predicted at minor neighborhood
intersections. All of the data is presented above in Item 2.

° Evaluation of the AM condition at the NE 147" St intersection
In the scoping effort, it was concluded by PACE that this intersection would not
be required for inclusion in the AM analysis.

° Update the level of service analysis to address the identified issues
A response to the questions raised regarding the assumptions used in the LOS
analysis was discussed in Item 3 above. Also, the LOS for this traffic study is a
planning level effort, as is typical for TIA’s (similar to the SGV TIA), and
quantifies the magnitude of project impacts on identified intersections in the
project horizon year.

° Identify low cost traffic mitigation measures which can at a minimum eliminate
incremental impact of the Condo project
The incremental impact if possible to quantify and define would be so low as to
be described as miniscule. It is difficult to imagine a proportionately scaled
needed mitigation measure.

° Identify minor widening to provide adequate roadway width on substandard
streets impacted by the project
Substandard streets are an existing condition that may or may not be substandard
in the view of the residents along the street. Residents of the nearby apartment
building on NE 147™ St were observed playing Lacrosse on the street (adults and
children, during the PM peak hour) and that would suggest a certain level of
comfort and safety for the local populace due to the low traffic volumes. As we
know wide local streets are no longer necessarily considered desirable streets. In
any event the magnitude of the project’s impacts on the local streets are as stated
above, miniscule, whereas identification of widening (or narrowing) needs would
typically include of course the engineering plus community involvement with
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plan alternatives and that can be a drawn out and relatively costly process. While
the desire to “clean up” the local road system is understandable the requested
action is considered a disproportionate request for such a small development. If
the City is collecting the GMA authorized 0.25% excise tax on real property
transactions for capital facilities, that would be an appropriate funding mechanism
for defining and addressing these types of issues.

° Identify and provide pedestrian facilities which can provide connectivity from the
site to the pedestrian network in the vicinity of the site to provide safe and
efficient access to transit shopping and schools.

The project will provide code required sidewalk improvements along its frontage.
Construction of these improvements on other portions of the system should not be
the responsibility of the developer unless there are significant impacts or safety
issues, which is not the case. As discussed above these are low volume streets
which residents even use for recreation so to the extent that pedestrian facilities
are a concern these could be defined and built through area wide improvement
assessments or other modalities such as the 0.25% real estate excise tax.

To summarize, this is a 16 unit multi-family condominium development that is consistent
with the City’s land use plan and subarea EIS and consistent with the land use
assumptions used for the model that estimated future year LOS at the City’s critical
intersections on SR 522. Ergo, the project’s traffic impacts are theoretically anticipated
in the City’s planning policies and programs. The magnitude of the projects traffic
volume impacts will be undetectable.
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EXIT TO SOUTH VIA NEIGHBORHOOD (ROUTE 1)
A B 270 25 36.8 7.3 left turn stop 5 12.3
B C 680 25 36.8 18.5 free right turn 0 18.5
C D 710 25 36.8 19.3 right turn stop 5 24.3
D E 965 25 36.8 26.3 thru or left at 145th 80 106.3
total time> 161
EXIT TO SOUTH VIA U-TURN AT 153RD (ROUTE 2)
A B 270 20 294 9.2 right turn stop 5 14.2
B F 250 25 36.8 6.8 right turn stop 40 46.8
F J 1655 40 58.8 28.1 u-turn at signal 114 142.1
J F 1655 40 58.8 28.1 sb thru at 147th 0 28.1
F E 705 40 58.8 12.0 sb thru at 145th 56 68
total time> 299 138 2.3
see Attachment 2b
EXIT TO NORTH VIA SR 522 (ROUTE 1)
A B 270 20 294 9.2 right turn stop 5 14.2
B F 250 25 36.8 6.8 right turn stop 40 46.8
F J 1655 40 58.8 28.1 thru at 153rd 15 43.1
total time> 104
EXIT TO NORTH VIA NEIGHBORHOOD (ROUTE 2)
A G 515 25 36.8 14.0 left turn yield 3 17.0
G H 280 20 294 9.5 left turn yield 3 12.5
H I 975 25 36.8 26.5 left turn stop 5 31.5
I J 150 20 294 5.1 right turn at 153rd 91 96.1
total time> 157 53| 0.9
see Attachment 2¢
ENTER FROM NORTH VIA SR 522 (ROUTE 1)
J F 1655 45 66.2 25.0 sb thru at 153rd 5 30.0
F B 250 25 36.8 6.8 left turn yield 33 39.8
B A 270 25 36.8 7.3 left turn yield 5 12.3
total time> 82
ENTER FROM NORTH VIA NEIGHBORHOOD (ROUTE 2)
J I 150 25 36.8 4.1 left at signal 131 135.1
I H 975 25 36.8 26.5 free right turn 0 26.5
H G 280 25 36.8 7.6 right turn stop 5 12.6
G A 515 25 36.8 14.0 right turn stop 5 19.0
total time> 193] 111] 1.9
no attachment shown
ENTER FROM SOUTH
E F 705 45 66.2 10.7 thru at signal 40 50.7
F B 250 25 36.8 6.8 free right turn 0 6.8
B A 270 25 36.8 7.3 left turn yield 3 10.3
total time> 68| n/a | n/a

ATTACHMENT 2

Ik forest park travel times.xls travel time v3
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CONSULTANTS

Transportation Engineers and Planners
PO Box 547
Preston, WA 98050
December 14, 2015

To: Robin D. Nelson, P.E.
PACE Engineers

Andrea Flower
City of Lake Forest Park

From: Gary A. Norris, P.E., P.T.O.E.
DN Traffic Consultants, Inc.

Subject: Lake Forest Condominiums
Re: TIA - Response to Applicant Comments

The following comments are offered in response to the response letter prepared by William Popp
Associates in response to my review of the subject development proposal's Traffic Impact Analysis (TIA).
Our response will follow the order identified in the Popp memo.

1. Trip Generation

The Popp response indicates the Lake Forest Condominiums TIA employed ITE Land Use Code (LUC) 230
Condominium/Townhome for calculating site trip generation. If LUC 230 is the appropriate code, then
the use of the linear regression equation would be the appropriate method for determining site trip
generation. This is based on the requirements stated in the ITE Trip Generation Handbook, 2nd Edition,
Chapter 3 "Guidelines for Estimating Trip Generation".

Subsequently, the Popp response indicates LUC 232 is more appropriate for determining trip generation
for the Lake Forest Condominium's. | concur based on the definitions included in the ITE manual LUC
232 is more appropriate and should have been used in the initial TIA. The application of LU Code 232
would not suggest the application of the linear regression equation. Furthermore, it is noted, the trip
generation rates in LU Code 232 are lower than those suggested in LUC 230.

Therefore, it is recognized the application of the rates in LUC 230 would present a "worst case"
assessment of this land use. No further action necessary.

DN Traffic Consultants



2. Trip Distribution and Traffic Assighment

The Popp response documents the validity of using SR 522 for trips leaving the site during the PM peak
hour bound to the north and the use of NE 147th Street and 37th Avenue NE for trips to the south.
Although, the impact of this development proposal is not significant compared to the traffic volumes on
SR 522 the incremental impact in the neighborhood may be real to the residents.

It is still recommended that an analysis of AM conditions be considered as part of the TIA review. This is
particularly important in relation to existing traffic signal timing parameters.

3. Level of Service Analysis

If it was the understanding of the parties this document was only to be a planning level document then
it should have been acknowledged that the planning level studies had already been completed and a TIA
for the Lake Forest Condominium project would have been unnecessary.

It is the belief of this reviewer that in fact, the purpose of the TIA was to identify and mitigate the
incremental impact, even though insignificant in the long term growth and development of the corridor.
In cases where the transportation system is near or at capacity, it is appropriate for a development to
address their impact even if it is termed "negligible".

In the case of the Lake Forest Condominiums, the magnitude of the issue; traffic congestion on SR 522 is
beyond the ability of this development to address. It however, is not beyond their ability or the ability
of their consultant to identify minor adjustments to traffic signal timing to assist the responsible agency
in mitigating the incremental impact of the proposed development.

Even though Popp is willing to accept the level of service conditions, the identification of extensive
gueuing in the Synchro results and the use of overall intersection PHF's suggest levels of service lower
than what is reported.. To suggest the queue outputs are no different than those in the City EIS and the
SGV study fails to address the impact and required mitigation of this development.

It is recommended the level of service analysis be refined to represent and mitigate the impact of the
proposed development.

Summary
1. Trip Generation - No further action required.
2. Trip Distribution and Traffic Assignment - No further action required.

3. Level of service - Level of service should be redone to mitigate the "incremental" impact of the
proposed development. Consultant should recommend traffic signal timing improvements to address
development impact. The analysis should also include evaluation of AM peak hour traffic signal timings.

DN Traffic Consultants



4. Other - The applicant should provide safe and separate walking path from the site to transit and
shopping opportunities in the neighborhood. It is suggested the pathway extend from the site along
35th Avenue NE/NE 147th Street to SR 522.

If you have any questions, please let me know.
Thanks

Gary

DN Traffic Consultants



William Popp Associates Transportation Engineers/Planners

(425) 401-1030
(425) 401-2124
e-mail: info@wmpoppassoc.com

December 21, 2015
To: Robin D Nelson, P.E.
PACE Engineers

Clo: Andrea Flower
City of Lake Forest Park

From: William Popp, Jr. William Popp, Sr. P.E.
Senior Transportation Engineer Principal

William Popp Associates William Popp Associates

Subject: Lake Forest Condominiums
14727 35™ Ave NE

Re: Traffic Study Update

The following is in response to the City’s review and comments (DN Traffic Consultants
— Gary Norris) dated December 14, 2015 regarding 1) trip generation, 2) trip distribution
and traffic assignment, 3) level of service analysis, and 4) other mitigation.

1. Trip Generation

It is understood that the trip generation as presented in the TIA using the average rate for
LUC 230 would present a “worst case” assessment of trips for this project “thus no
further action is necessary”.

A point of information for the record: Norris states the linear regression equation
(actually it is logarithmic not linear, which is a relevant fact) would have been the
appropriate tool if LUC 230 had been used. The regression equation would NOT be the
appropriate method for trip estimating since as stated in the cited ITE Trip Generation
Handbook, “The value of the independent variable for the study site must fall within the
range of data included”. This issue was discussed and analyzed in detail in our December
7 response.

William Popp Associates
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2. Trip Distribution and Traffic Assignment

It was concluded that no further action is required relative to the distribution and
assignment of project trips.

Norris adds in this section that analysis of AM conditions (at the 147" St/SR 522
intersection presumably as AM was analyzed for the signalized intersections) are still
recommended ...as.. This is particularly important in relation to existing traffic signal
timing parameters. If that is the concern then not to worry as the 147™ St/SR 522
intersection is not signalized.

But assuming this answer doesn’t settle the issue our position is this was a common sense
decision in the scoping agreement between the City’s consultant PACE and WPA and
should be given considerable weight regarding what would be included in the TIA.

This was a common sense decision because the prime determinant of LOS for the side
street movements at this unsignalized low volume side-street T-intersection would be the
northbound opposing volume on SR 522. And the critical condition in that case occurs in
the PM with the very heavy northbound flow. The northbound volume on SR 522 in the
PM peak hour is about 2500 veh/hr whereas the northbound AM volume is about 1200.
Furthermore the volume entering the neighborhood in the AM via NE 147" St is going to
be substantially lower than the volume entering in the PM so the combination of the low
SR 522 volume and low entering volume mean unquestionably better LOS for the critical
side street movements than for the PM condition. And to further emphasize that AM is in
general not a peak or worst case scenario in this corridor, the two signalized intersections
on either side of this intersection are operating at LOS A (SR 522/NE 153" St) and LOS
D (SR 522/NE 145" St.

So in effect there is no statutory rationale for burdening this small project with an
additional analysis for conditions that do not exceed commonly accepted benchmarks for
such analysis.

To put this in another context, it is better to focus the analyses on doing something that
might provide useful information for the good of the traveling public in the vicinity of the
project. And Norris had concerns about the efficiency of the SR 522 signal operations,
we agree that an operational analysis may provide information that could be useful in the
City’s dealings with WSDOT/SDOT to perhaps effect some change, if warranted. And
since this would not be a disproportionately costly request we have expanded the LOS
analyses to an operations focus per 3. below.
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3. Level of Service Analysis

An update of the level of service and queue analysis for future conditions for operational
conditions and mitigation for incremental impacts is included below (for PM conditions).
Project impacts are presented because that is the focus of a number of Norris’s
comments, even though the impacts are miniscule.

SR 522/NE 145" St

The level of service analysis for the future year with and without project traffic was
updated to include more of an operational analysis including fine tuning of yellow and all
red conditions, pedestrian crossing times, and signal phasing and cycle lengths. For
eastbound, westbound, and left turn approaches on the north and southbound approaches,
the yellow time was assumed at 3.5 seconds with an all-red time of 1.0 seconds for
clearances. For the northbound and southbound thru movements, the yellow times were
assumed at 4.0 sec with an all-red clearance of 1.0 sec. Pedestrian crossing times for the
“flashing don’t walk™ condition were based on a pedestrian speed of 4.0 feet/sec (the
speed at which 85 percent meet or exceed) and a crossing distance up to the half of the
final lane width crossing.

The results for the SR 522/NE 145" St intersection are shown below.

SR 522/NE 145" St
2017 PM Peak Hour Conditions
Updated LOS Results*®
(seconds of delay/vehicle)

Approach without project with project Difference
EB F 97.1 F 97.0 -0.1
WB F 112.3 F 112.2 -0.1
NB E 66.6 E 66.9 +0.3
SB D 47.5 D 47.6 +0.1
Overall E 71.1 E 71.3 +0.2

a avgcycle 220 sec as observed in field, modified yellow and all red times based on City comments, and
adjusted pedestrian FDW (flashing don’t walk) times to reflect crossing distance

b  added an overlap phase for the southbound right turn movement which was previously assumed as a stop-and-
go right turn on red during the eastbound phase. The overlap phase for the eastbound right turn as shown in
the SGV TIA does not exist.

As shown above, the incremental impact for the overall intersection delay is +0.2
sec/veh with inclusion of project traffic, which in this case is a 0.13% increase in traffic
(6 project trips out of 4,582 total entering trips). The incremental change in delay by
movement is also shown — it’s miniscule as well.



Andrea Flower

City of Lake Forest Park

Lake Forest Park Condominium Development
Traffic Study Update

December 21, 2015

Page 4

To mitigate the +0.2 sec/veh impact, a cycle length reduction of 1 second would
improve the overall intersection delay back to 71.1 sec/veh. However, the signal
operates with full detection (i.e., fully actuated) thus the cycle length will vary in the
range of the maximum green times for each phase. On average, based on field
observations, the signal cycle is approximately 220 seconds. Thus, a 1 second
mitigation adjustment to address project impacts is perhaps logical in theory but
impractical of course in practice.

A queue summary analysis (representing the 95"t percentile queue) is shown below.
Only those approach movements that are directly impacted by project traffic are shown.

SR 522/NE 145" St
2017 PM Peak Hour Conditions
Updated Queue Results?
(distance in feet)

Approach without project with project Difference
EBL 874 881 +7
WBL 144 147 +3
WBT 228 228 0
NBT 1185 1187 +2

a  Results based on LOS results presented above. 95" percentile queue

As shown above, the queue increase as a result of project traffic is miniscule.

A cycle length optimization was analyzed for this intersection using Synchro software.
The optimum signal cycle was found to be 150 seconds. This cycle appears to be similar
to what is used in the SGV TIA and the City’s EIS. However, to eliminate the “infinite”
50™ percentile queue results that may occur for some movements, the shortest cycle
length that can achieve this was found to be 170 seconds. Implementing this cycle length
and keeping all other factors the same, the updated LOS results are shown below.
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SR 522/NE 145" St
2017 PM Peak Hour Conditions
Reduced Cycle Length LOS Results®
Approach without project with project Difference

EB F 83.4 F 83.9 +0.5
WB F 89.8 F 89.7 -0.1
NB E 61.2 E 61.4 +0.2
SB D 41.0 D 41.0 0
Overall E 61.9 E 62.1 +0.2

a optimized cycle 170 (eliminates all “infinite” 50" percentile queue results)

As shown here, the overall intersection delay decreases from 71.3 to 62.1 sec/veh with
this adjustment wich is significant. Of course this is a standalone adjustment and there
are upstream factors that would need to be explored in order to validate it. This would
be a WSDOT/SDOT responsibility for system wide corridor enhancement of SR 522
and SR 536 operations.

A summary queue result with the 170 second cycle length is shown below. Again,
queue results are only shown for project impacted movements.

SR 522/NE 145" St
2017 PM Peak Hour Conditions
Reduced Cycle Length Queue Results®
(distance in feet)

Approach without project with project Difference
EBL 735 738 +3
WBL 117 118 +1
WBT 183 183 +0
NBT 998 1001 +3

a  Results based on LOS results presented above. (cycle length = 170 sec)

As shown above, the queue impact as a result of project traffic is miniscule.

SR 522/NE 153" St

The PM peak hour level of service results for the SR 522/NE 153™ St intersection were
found to be LOS B for the overall intersection for future conditions with project traffic.
Thus, mitigating negligible project impacts generally would not be necessary. However,
as requested, the LOS analysis was refined for clearance times and pedestrian crossing
times.
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The cycle length used in the original TIA was 180 seconds based on field observations.
Recent field observations suggest a slightly lower cycle at 170 seconds, which can vary
20 some seconds (between 160sec and 180sec) if there are pedestrian calls for the north
leg crossing. The optimum cycle per Synchro was 150 seconds, however, 170 seconds
was used in the updated analysis to more closely match the cycle at NE 145™ St for
potential coordination.

The level of service results are shown below.

SR 522/NE 153" St
2017 PM Peak Hour Conditions
Updated LOS Results?

Approach without project with project Difference
WB E 72.7 E 72.7 0
NB C 21.2 C 21.2 0
SB A 7.6 A 7.6 0
Overall B 17.4 B 17.5 +0.1

a cycle 170 as observed, adj yellow and all red times, and ped fdw times

As shown above, the overall intersection delay with project is 17.5 sec/veh (LOS B), and
the incremental impact of project is only +0.1 sec/veh. In fact, there is essentially no
change by approach thus the project impact should be considered insignificant and
would not suggest the need for mitigation.

A queue summary analysis (representing the 95"t percentile queue) is shown below.

SR 522/NE 153" St
2017 PM Peak Hour Conditions
Updated Queue Results
(distance in feet)

Approach without project with project Difference
WB 136 136 0
NBT 1693 1694 +1
SBT 511 511 0

a  Results based on LOS results presented above.

As shown above, the queue increase as a result of project traffic is essentially zero.
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Other commentary
There are also a couple of comments that warrant a brief response (Norris’s comments
paraphrased in italics):

A TIA for the project would have been unnecessary if this was only to be a planning level
analysis. First reaction is right-on for this size project. Second, and better, response is
this is a future horizon year analysis and some of the more precise existing signal
operations parameters associated with operations analysis can and do change over time so
a planning or smoothing approach is usually most appropriate. Third response is this is
the level of analysis the City accepted for a 10 fold larger project immediately south of
this site.

Where system is at or near capacity it is appropriate for a development to address their
impact even if negligible. There are situations and this is one where project impacts are
so small that there is no practical direct mitigation to offer. However we do concur that
there is a proportionately appropriate role in assisting the responsible agency with
analysis that might help improve traffic operations if signals are suspected of being
operated inefficient.

Summary
1. Trip generation — see some point of information commentary.
2. Trip Distribution and Traffic Assignment

AM analysis of NE 147™ St/SR 522 intersection is still being requested but it was not
scoped for common sense reasons — the critical northbound AM condition mainline
volumes are one half of the PM and thus the worst case scenario is clearly the PM. Also
it was suggested that traffic signal timing parameters are a possible issue but this
intersection is not signalized. We believe the scoping should be given substantial weight
in this case as there is no statutory rationale for doing otherwise.

3. Level of Service

An operational level of service analysis was conducted for the PM future conditions for
the two signalized intersections on SR 522 as part of the original TIA. The results
indicate, as expected, that the incremental impacts of the project are miniscule to
infinitesimal. However, we acknowledge the value to the City (and the traveling public
of which the development traffic is part) of knowing whether the existing signals in this
high volume corridor are operating efficiently and thus in that larger picture, this
operational analysis is providing some “soft” incremental impact mitigation. And in that
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regard signal cycle length at the SR 522/NE 145™ St intersection appears to warrant some
reduction.

It should be noted there that the SR 522 and SR 536 corridors have large latent demand.
In the 1969 PSCOG regional Plan, SR 522 was a freeway which was removed during the
energy crisis in 1974. S tweaking signal parameters such as cycle length to improve
operations may be met with fleeting success.

4. Other

Per the requested action the development is currently exploring improving 35" Ave NE
south from the project to enhance the pedestrian safety along this section of roadway, and
possibly on NE 147™ St west towards SR 522 where pedestrian facilities do not exist.

Attachments:
LOS and Queue analyses (6 pages)



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 12/17/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 1.00 1.00 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 100 091 100 100 092 1.00 100 0.89 1.00 1.00 0.92
Flpb, ped/bikes 100 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 1.00 1.00 0.85 1.00 1.00 0.85
FIt Protected 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1698 1716 1461 1787 1881 1471 1770 3539 1414 1787 3574 1474
FIt Permitted 095 09 100 095 1.00 100 095 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1698 1716 1461 1787 1881 1471 1770 3539 1414 1787 3574 1474
Volume (vph) 806 79 113 67 113 262 105 1451 34 51 972 528
Peak-hour factor, PHF  0.98 098 098 098 098 098 098 098 098 098 0.98 0.98
Adj. Flow (vph) 822 81 115 68 115 267 107 1481 35 52 992 539
RTOR Reduction (vph) 0 0 42 0 0 58 0 0 4 0 0 87
Lane Group Flow (vph) 440 463 73 68 115 209 107 1481 31 52 992 452
Confl. Peds. (#/hr) 28 29 14 26
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Split Perm  Split Perm  Prot Perm  Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 8 2 6
Actuated Green, G (s) 604 604 604 324 324 324 220 971 971 8.0 83.1 1435
Effective Green, g (s) 60.9 609 609 329 329 329 220 981 98.1 8.0 84.1 1450
Actuated g/C Ratio 028 028 028 0.15 0.15 0.15 0.10 045 045 0.04 0.39 0.67
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.0 5.0 5.0 4.0 5.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 479 484 412 272 287 224 180 1608 642 66 1392 990
v/s Ratio Prot 0.26 c0.27 0.04 0.06 0.06 c0.42 0.03 c0.28 0.13
v/s Ratio Perm 0.05 c0.14 0.02 0.18
v/c Ratio 092 09 018 025 040 093 059 092 0.05 0.79 0.71 0.46
Uniform Delay, d1 751 76.2 586 806 826 904 927 553 329 103.1 557 16.8
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  22.5 29.8 0.2 0.5 0.9 420 52 10.2 0.1 449 3.1 0.3
Delay (s) 976 106.0 588 81.1 835 1325 979 654 33.0 148.0 588 17.1
Level of Service F F E F F F F E C F E B
Approach Delay (s) 97.0 112.2 66.9 47.6
Approach LOS F F E D
Intersection Summary
HCM Average Control Delay 71.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 215.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 PM Peak



Queues

3: NE 145th St & SR 522 12/17/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 440 463 115 68 115 267 107 1481 35 52 992 539
v/c Ratio 092 09 025 025 040 095 059 092 0.05 079 0.71 0.50
Control Delay 96.4 1019 308 833 87.0 994 1081 66.0 289 161.3 59.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.4 1019 308 833 87.0 994 1081 66.0 289 161.3 59.9 5.8
Queue Length 50th (ft) 655 700 62 88 152 299 152 1080 23 77 652 89
Queue Length 95th (ft) #881 #945 126 147 228 #492 231 1187 50 #173 737 133
Internal Link Dist (ft) 2066 1019 2294 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 491 496 463 287 302 293 181 1607 645 66 1392 1081
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 090 093 025 024 038 091 059 092 0.05 079 0.71 0.50

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 PM Peak



HCM Signalized Intersection Capacity Analysis

3: NE 145th St & SR 522 12/17/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b < [l N 4 [l b 44 [l b 44 [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 09 100 100 100 100 1.00 095 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 093 1.00 100 093 1.00 1.00 091 1.00 1.00 0.94
Flpb, ped/bikes 100 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 100 08 100 100 085 1.00 1.00 085 1.00 1.00 0.85
FIt Protected 095 09 1.00 09 100 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1698 1716 1487 1787 1881 1495 1770 3539 1444 1787 3574 1497
FIt Permitted 09 09 1.00 09 100 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1698 1716 1487 1787 1881 1495 1770 3539 1444 1787 3574 1497
Volume (vph) 806 79 113 67 113 262 105 1451 34 51 972 528
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 0.98
Adj. Flow (vph) 822 81 115 68 115 267 107 1481 35 52 992 539

RTOR Reduction (vph) 0 0 53 0 0 49 0 0 5 0 0 85
Lane Group Flow (vph) 440 463 62 68 115 218 107 1481 30 52 992 454

Confl. Peds. (#/hr) 28 29 14 26
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Split Perm  Split Perm  Prot Perm  Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 8 2 6

Actuated Green, G (s) 465 465 465 262 262 262 140 73.0 73.0 50 64.0 110.5
Effective Green, g (s) 47.0 47.0 470 26.7 26.7 26.7 140 740 74.0 5.0 65.0 1120

Actuated g/C Ratio 028 028 028 0.16 0.16 0.16 0.08 044 044 0.03 0.39 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.0 5.0 5.0 4.0 5.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 473 478 414 283 298 237 147 1552 633 53 1377 994
v/s Ratio Prot 0.26 c0.27 0.04 0.06 0.06 c0.42 c0.03 0.28 0.13
v/s Ratio Perm 0.04 c0.15 0.02 0.18
v/c Ratio 093 097 015 024 039 092 073 095 0.05 098 0.72 0.46
Uniform Delay, d1 59.3 60.1 458 621 63.7 700 755 457 271 818 441 137
Progression Factor 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  25.1  32.8 0.2 0.4 0.8 375 164 143 0.1 116.3 3.3 0.3
Delay (s) 843 929 46.0 626 645 1074 919 60.0 27.3 198.1 474 14.0
Level of Service F F D E E F F E C F D B
Approach Delay (s) 83.9 89.7 61.4 41.0
Approach LOS F F E D
Intersection Summary

HCM Average Control Delay 62.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 168.7 Sum of lost time (s) 16.0

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions 2017 PM Peak



Queues
1: NE 153rd St & SR 522

12/17/2015

v o o2 >

Lane Group WBL NBU NBT NBR SBL SBT
Lane Group Flow (vph) 120 5 2596 14 44 1623
v/c Ratio 0.62 0.08 091 0.01 0.64 0.54
Control Delay 529 812 202 43 111.8 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 529 812 202 43 111.8 6.0
Queue Length 50th (ft) 89 5 920 2 45 180
Queue Length 95th (ft) 136 20 #1694 10 #100 511
Internal Link Dist (ft) 556 1571 1361
Turn Bay Length (ft) 260 90 250

Base Capacity (vph) 311 67 2845 1240 69 2983
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.07 091 0.01 0.64 0.54

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 PM Peak



HCM Signalized Intersection Capacity Analysis

1: NE 153rd St & SR 522

12/17/2015

v S a2t N
Movement WBL WBR NBU NBT NBR SBU SBL SBT
Lane Configurations L I 44 [l N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 1.00 1.00 0.95
Frpb, ped/bikes 0.97 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.90 1.00 1.00 0.85 1.00 1.00
FIt Protected 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1633 1805 3574 1559 1805 3574
FIt Permitted 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1633 1805 3574 1559 1805 3574
Volume (vph) 23 73 4 2518 14 14 21 1574
Peak-hour factor, PHF  0.80 0.80 080 0.97 1.00 0.80 0.80 0.97
Adj. Flow (vph) 29 91 5 2596 14 18 26 1623
RTOR Reduction (vph) 27 0 0 0 1 0 0 0
Lane Group Flow (vph) 93 0 5 2596 13 0 44 1623
Confl. Peds. (#/hr) 18 4
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 1%
Turn Type Prot Perm  Prot Prot
Protected Phases 8 5 2 1 1 6
Permitted Phases 2
Actuated Green, G (s) 15.2 1.1 122.0 122.0 7.1 128.0
Effective Green, g (s) 15.7 1.1 123.0 123.0 7.1 129.0
Actuated g/C Ratio 0.10 0.01 0.78 0.78 0.04 0.82
Clearance Time (s) 4.5 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 162 13 2786 1215 81 2922
v/s Ratio Prot c0.06 0.00 c0.73 0.02 c0.45
v/s Ratio Perm 0.01
v/c Ratio 0.57 0.38 0.93 0.01 0.54 0.56
Uniform Delay, d1 67.9 78.0 14.0 3.9 73.8 4.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 17.9 7.2 0.0 7.2 0.8
Delay (s) 72.7 959 212 3.9 81.0 5.6
Level of Service E F C A F A
Approach Delay (s) 72.7 21.2 7.6
Approach LOS E C A
Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 157.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Future with Project Conditions

2017 PM Peak



Queues

3: NE 145th St & SR 522 12/17/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 440 463 115 68 115 267 107 1481 35 52 992 539
v/c Ratio 093 097 025 024 039 094 073 095 0.05 098 0.72 0.50
Control Delay 86.2 934 199 642 674 86.7 1023 599 224 193.0 48.0 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.2 934 199 642 674 86.7 1023 599 224 193.0 48.0 5.4
Queue Length 50th (ft) 508 542 34 67 116 237 119 838 17 59 496 75
Queue Length 95th (ft) #738 #790 91 118 183 #417 #217 #1001 41 #161 580 119
Internal Link Dist (ft) 2066 1019 2294 620

Turn Bay Length (ft) 230 110 200 530 110 320 400
Base Capacity (vph) 473 478 468 294 310 295 147 1553 638 53 1378 1079
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 093 097 025 023 037 091 073 095 0.05 098 0.72 0.50

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Future with Project Conditions

2017 PM Peak
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To: Robin D. Nelson, P.E.
PACE Engineers

Andrea Flower
City of Lake Forest Park

From: Gary A. Norris, P.E., P.T.O.E.
DN Traffic Consultants, Inc.

Subject: Lake Forest Condominiums
Re: TIA - Response to Applicant Comments

The following is the third review of the Traffic Impact Analysis prepared for the Lake Forest
Condominiums by William Popp Associates.

In general, the analysis has addressed the major issues identified in the previous reviews. However, | do
not agree with Popp's assessment the AM Peak period analysis is insignificant and unnecessary. In fact,
the TIA in Figure 3 SR 522/SR 523 Hourly Fluctuation by Approach and Figure 4 SR 522/NE 153rd Street
Hourly Fluctuation by Approach clearly demonstrates the SR 522 southbound directional volume is
significantly higher in the AM period than the northbound direction and significantly higher than the
northbound or southbound direction volume in the PM peak period. Therefore, the AM southbound
volume will create a lower level of service condition than the PM peak period volume. Although, the
total volume is higher in the PM peak period, the AM period will be more significant because the
southbound volume will dictate the signal time required for the phases serving SR 522. Therefore, it is
my belief this would be a pertinent analysis for this development.

Even so, this understanding and desire to have an AM analysis provided is outweighed by the following
factors:
e an AM analysis was not required in the original TIA scoping meeting; and
e the applicant is required to provide roadway frontage improvements adjacent to the site and
sidewalks along adjacent neighborhood streets. These improvements should mitigate the
impact of anticipated site generated traffic on the adjacent residential streets.

Therefore, no additional traffic related analysis is warranted. If you have any questions, please let me
know.

DN Traffic Consultants





