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1. INTRODUCTION

This report presents the transportation impact analysis for the proposed replacement of Northwood
Elementary School at its existing site located at 9805-24™ Street E in Edgewood. It includes a
description of existing and proposed conditions in the site vicinity, projected trip generation and
distribution patterns, operational analysis at the project study area intersections, and an assessment of
the project’s impacts to safety, transit service, and non-motorized facilities.

The elements and organization of this analysis follow the City of Edgewood’s (City’s) Traffic Impact
Analysis Guidelines.! The study area for the analysis was defined by City review staff 2 and its
transportation review consultant’ based on preliminary scoping analyses prepared by Heffron
Transportation. An analysis scoping meeting was held at the City on Thursday, November 10, 2016. The
study area was identified based on the trip generation, distribution patterns, and assignments presented in
that analysis. The school’s morning arrival peak hour occurs between 8:00 and 9:00 A.M. and the
afternoon dismissal peak hour occurs between 2:45 and 3:45 P.M. The project is expected to generate
relatively little new traffic during the commuter PM peak hour (typically the highest hour between 4:00
and 6:00 P.M.) and, based on direction from the City, was not included in the analysis. The four off-site
study area intersections and the corresponding analysis periods are listed below:

Meridian Avenue E/8" Street E — morning peak hour

Meridian Avenue E/16" Street E — morning and afternoon peak hours
Meridian Avenue E/24" Street E — morning and afternoon peak hours
94™ Avenue E/24" Street E — morning and afternoon peak hours

1.1. Project Description

The school serves kindergarten through sixth grade (K-6) and consists of the main school building
(30,400 square feet (sf)*) and six classrooms in portable buildings with capacity for 436 students.®
Existing enrollment (as of fall 2016) was reported at 429 students’ and the school currently has 36 staff.®
The school site is located west of Meridian Avenue E and north of 24" Street E. The site location and
vicinity are shown on Figure 1.

The Northwood Elementary School site has hard and soft surface play areas and a grass play field.
There is on-site parking with 59 striped stalls in the main lot for staff and parents/visitors. There are also
seven spaces located behind the school building to the north. The school access is located on 24" Street
E. The driveway extends 390 feet, then divides and loops around the main parking lot. The loop
operates with a one-way circulation pattern for staff/visitors and school buses. School bus load/unload
occurs in the front of the school just north of the parking lot.

City of Edgewood, March, 2012.

Personal communication: Kevin Stender, City of Edgewood, November 17, 2016.

Email and personal communication: Kevin Jones, Transpo Group, November 15-16, 2016 and December 5, 2016.

Heffron Transportation, Inc. “Transportation Analysis Scoping”, November 4, 2016.

Pierce County Assessor, https://epip.co.pierce.wa.us/cfapps/atr/epip/buildings.cfm?parcel=0420091011, accessed, Jan. 2017.
Puyallup School District: Northwood Elementary School Portable Move Traffic Impact Fee Adjustment, Heffron
Transportation, Inc., June 16, 2010.

7 Email communication: Brian Devereux, Puyallup School District (PSD) Dir. Of Facilities Planning, September 26, 2016.
Email communication: Larry Vandeberg, PSD Assistant Dir. Of Construction Management, December 16, 2016.
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The project would remove the existing structures and parking on the site and construct a new elementary
school with approximately 80,600 sf and capacity for up to 730 students. The proposed site plan is
shown on Figure 2. As shown, the new school is proposed to have two access driveways on 24™ Street
E. The school bus load/unload area, staff parking (for 37 vehicles), and day-care van/shuttle load/unload
would be accessed from the site’s western driveway (along the western edge) at the location of the
existing access driveway. The main parking lot (for 60 vehicles) and the passenger vehicle load/unload
area would be accessed from a new east access driveway (located approximately 330 feet east of the
west driveway). The proposal also includes 13 auxiliary parking spaces on the east side of the main
access driveway near the athletic field, bringing the total proposed parking capacity to 110 spaces.

2. EXISTING CONDITIONS

This section describes the existing roadway network, traffic volumes, traffic operations (in terms of
levels of service), traffic safety, transit facilities, non-motorized facilities, and parking.

2.1. Roadway Network

The City designates streets as principal arterials, minor arterials, collectors, and local access streets
depending upon the street’s function in the roadway network.” The key roadways in the vicinity of the
project site are described below.

Meridian Avenue E (State Route [SR] 161) is a north-south Principal Arterial that connects between
Interstate-5 and SR 18 to the north, and SR 167 and SR 512 to the south. North of 24™ Street E, it is
generally a five-lane roadway with two travel lanes in each direction and a center two-way left-turn lane.
South of 24" Street E, Meridian Avenue E is a three-lane roadway with two travel lanes in each direction
and a center two-way left-turn lane. In the vicinity of the site, the roadway has curbs, gutters, and
sidewalks on both sides and has a posted speed limit of 35 miles per hour (mph). There are also 4-foot
wide shoulders provided for bicycles on both sides of the roadway and on-street parking is not permitted.
Its intersections with 8" Street E, 16™ Street E, and 24™ Street E are signalized with crosswalks on all
legs. A mid-block signed and marked crosswalk is located just south of 18" Street Court E.

24" Street E is a two-lane, east-west roadway that provides connection between 125" Avenue Court E
to the east and 92™ Avenue E to the west. It is classified as a Minor Arterial to the west of 122™ Avenue
E and as a local access street to the east. In the vicinity of the project site, there are generally paved
and/or gravel-grass shoulders that vary in width but are typically narrower than three feet. Recent
frontage improvements for a residential development directly west of the project site included sidewalk
and an eight-foot wide paved shoulder. The roadway has a posted speed limit of 35 mph. A school-zone
speed limit (20 mph) is signed near the school and is in effect when beacons are flashing or when
children are present. A school crossing of 24" Street E is signed without pavement markings on the west
site of the school access. There are no signs prohibiting on-street parking; during field observations of
the afternoon school dismissal peak hour, no on-street parking was observed in the vicinity of the site.

9 City of Edgewood, Edgewood Comprehensive Plan, Adopted June 9, 2015.
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16™ Street E is a two-lane, east-west Collector Arterial that provides a connection between Meridian
Avenue E and 112™ Avenue E to the east. West of Meridian Avenue E, the roadway is known as Taylor
Street. Except for a short segment, the roadway west of Meridian Avenue E is outside the city limits and
is designated as a Pierce County Collector Arterial. The roadway has mostly grass/gravel shoulders, but
there are intermittent sections with no shoulder. There is a 530-foot segment of sidewalk on the south
side of the street that extends from Meridian Avenue E to 100™ Avenue Court E. East of its intersection
with Meridian Avenue E, it has a posted speed limit of 35 mph; west of Meridian Avenue E, it has a
posted speed limit of 25 mph. There are no signs prohibiting on-street parking; during field observations
of the afternoon school dismissal peak hour, no on-street parking was observed in the vicinity of the
site.

8" Street E is an east-west Minor Arterial that provides a connection between Meridian Avenue E and
122" Avenue E to the east. West of Meridian Avenue E, the roadway is outside the city limits and is
designated as a Pierce County Minor Arterial. The roadway has one travel lane in each direction with
paved/grass-gravel shoulders. It has a posted speed limit of 35 mph. On-street parking is not permitted on
either side of the roadway.

94™ Avenue E is a two-lane, north-south Collector Arterial that provides a connection between 24™ Street
E on the north and 32™ Street E on the south. There are shoulders on both sides are a mix of paved, grass,
and gravel. Along some segments of the roadway, the shoulders are over seven feet in width and are used
for parking. The roadway has a posted speed limit of 25 mph.

2.2. Traffic Volumes

Classes at the existing Northwood Elementary School start at 8:55 A.M. and are dismissed at 3:16 P.M. To
evaluate the potential traffic conditions in the study area during times when the school generates its
highest traffic volumes (the morning arrival and afternoon dismissal peak hours), new peak period turning
movement traffic counts were performed at all four study area intersections as well as the existing site
access driveway. Morning arrival peak period traffic counts were conducted at all study area intersections
and the site access on Tuesday, November 29, 2016. Afternoon dismissal peak period counts were also
conducted at the 24" Street E intersections with Meridian Avenue E, 94" Avenue E, and the Northwood
Elementary site access driveway on Tuesday, November 29 2016. The afternoon dismissal peak period
count at the Meridian Avenue E/16™ Street E intersection was performed on Wednesday, December 7,
2016. Morning counts were performed from 7:00 to 9:00 A.M. and afternoon counts were performed from
2:00 to 4:00 P.M. The existing (2016) morning arrival and afternoon dismissal peak hour traffic volumes
are shown on Figure 3; the count data sheets are provided in Appendix A.

2.3. Traffic Operations

2.3.1. Off-Site Study-Area Intersections

Traffic operations analyses were performed for the study-area intersections. Traffic operations are
evaluated using levels of service (LOS) with six letter designations, “A” through “F.” LOS A is the best
and represents the best traffic operation with little or no delay to motorists. LOS F is the worst and
indicates poor traffic operations with long delays. The level of service definitions and thresholds are
provided in Appendix B. The City’s adopted minimum operational standard for intersections along the
Meridian Avenue E corridor is LOS E. For all other arterial and collector intersections, the standard is
LOS D (with some limited exceptions that do not apply to the study area intersections).'

10 City of Edgewood Comprehensive Plan — Transportation Element, Adopted June 22, 2015.
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Levels of service were determined using procedures in the Highway Capacity Manual.!" Delay
calculations rely on complex equations that consider a number of variables. For example, delay at
signalized intersections is determined based on traffic volumes by lane group, signal phasing and timing,
and the quality of progression along a corridor. Delay at unsignalized intersections is determined for
vehicles that must stop or yield for oncoming traffic. That delay is related to the availability of gaps in the
main street's traffic flow and the ability of a driver to enter or pass through those gaps.

All level of service calculations were performed using the Synchro 9.1 traffic operations analysis software.
The software models reflect current intersection geometries and levels of service were reported using the
Synchro module for signalized intersections, which refines Highway Capacity Manual methods to account
for more detailed driving behavior and signal operations. Timing data for the signalized intersections were
obtained from the Washington State Department of Transportation (WSDOT). Input data for this analysis,
including geometric characteristics, signal timing, and signal phasing were verified through field
observations. Results for unsignalized intersections were reported using the HCM 2010 module. Table 1
summarizes levels of service for existing (2016) morning arrival and afternoon dismissal peak hours at the
off-site study-area intersections. As shown, all study area intersections currently operate at LOS C or
better during the morning arrival and afternoon dismissal peak hours. The level of service calculation
sheets are included in Appendix C.

Table 1. Level of Service — Existing (2016) Off-Site Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)
Signalized Intersection LOS!? Delay 2 LOS Delay
Meridian Ave S (SR 161) / 8t St E C 284 nfas -
Meridian Ave S (SR 161) / 16t St E A 84 B 11.8
Meridian Ave S (SR 161) / 241 St E C 235 C 28.9
Two-Way-Stop-Controlled Intersection LOS Delay LOS Delay
24t St E /94t Ave E (overall) A 2.9 A 3.3
Eastbound Left Turns A 0.0 A 7.6
Westbound Left Turns A 7.6 A 8.0
Northbound Movements A 9.9 B 11.4
Southbound Movements (driveway) A 9.0 C 16.7

Source: Heffron Transportation, January 2017

1. LOS = Level of service.

2. Delay = Average seconds of delay per vehicle.

3. n/a=Not applicable. This intersection is not evaluated for the afternoon dismissal peak hour because the project would generate
fewer than 20 trips through this intersection during that hour.

As shown, the Meridian Avenue E/24™ Street E intersection operates at LOS C during the afternoon
peak hour. During the analysis scoping discussions, the City’s transportation review consultant noted
that queues of southbound traffic on Meridian Avenue E can form during the commuter PM peak period
south of the 24" Street E intersection where Meridian Avenue E narrows from two lanes to one lane
(approximately 550 feet downstream of the intersection). It was noted by the City’s consultant that this
queuing condition can affect and sometimes prevent westbound-to-southbound left turns from 24™
Street E. Field observations conducted at the intersections found that these queues did not occur during
the afternoon dismissal peak hour between 2:45 and 3:45 P.M.

1 Transportation Research Board, 2010.
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2.3.2. Site Access Operations & Queuing

Operations at the existing site access driveway were also evaluated. The pedestrian crossing activity,
peaking characteristics of school traffic, and heavy vehicle volumes (including school buses), have all
been accounted for in these operations analyses. It is noted that there are currently few residences near the
school and only one pedestrian was counted at the driveway during the morning and afternoon peak hours
(crossing the north leg of the existing school access). Table 2 summarizes levels of service for existing
(2016) morning arrival and afternoon dismissal peak hours. As shown, the driveway currently operates at
LOS A overall and all movements currently operate at LOS C or better during the morning arrival and
afternoon dismissal peak hours.

Table 2. Level of Service — Existing (2016) Site Access Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)
Two-Way-Stop-Controlled Intersection LOS!? Delay 2 LOS Delay
24t St E /98t Ave E / School Dwy (overall) A 7.8 A 9.0
Eastbound Left Turns A 7.9 A 7.9
Westbound Left Turns A 0.0 A 0.0
Northbound Movements B 14.5 B 10.6
Southbound Movements C 19.9 C 22.5

Source: Heffron Transportation, January 2017
1. LOS = Level of service.
2. Delay = Average seconds of delay per vehicle.

Peak school-related queuing typically occurs in the afternoon when family-vehicles arrive on site and
drivers wait for dismissal. Therefore, afternoon site access and on-site queuing conditions were
observed on Tuesday, January 3, 2017. The observations found that family drivers begin arriving at the
site to pick up students prior to 2:55 P.M. Many line up along the side of the one-way loop road on-site
rather than parking in available spaces in the lot; however, parking spaces filled up closer to the 3:16
P.M. dismissal time. The number of waiting vehicles was highest just before dismissal and included a
total of about 62 cars with about 46 vehicles around the on-way loop and about 16 vehicles that used
empty parking stalls within the parking lot.

The inbound queue of vehicles did not extend past the on-site gore point where the two-way driveway
splits into one-way segments. Since the queue did not extend to 24™ Street E, there was no interference
from inbound school traffic with operations on 24" Street E. The outbound queue for vehicles leaving
the site lasted for about ten minutes and peaked at about 15 vehicles. The main cause for delay leaving
the site was due to left-turning vehicles awaiting adequate gaps in traffic on 24" Street E.

2.4. Parking

As described previously, the existing school has on-site parking with 59 striped spaces in the main lot
and 7 spaces behind the school for a total supply of 66 spaces.

School-day parking demand at elementary schools is primarily driven by staffing levels and family-
volunteer activity. A field count of on-site parking demand was conducted on Tuesday, January 3, 2017
at 1:45 p.M. and found 36 vehicles in the main lot and 6 vehicles in the back lot for a total demand of 42
vehicles (59% utilized). No on-street parking was observed along 24" Street E in the vicinity of the site.
Based on the current school staffing level (36 employees), the school generates about 1.17 parked
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vehicles per employee. This rate is consistent with rates for elementary schools observed by Heffron
Transportation at numerous locations throughout Western Washington. ITE’s Parking Generation*?
does not include data for elementary schools based on staffing levels (the data provided are based on
enrollment levels and are unclear if they reflect conditions during morning arrival, afternoon dismissal,
or special events). Parking Generation does include an employee-based rate for middle schools of 1.22-
vehicles-per-employee, which is consistent with observations by Heffron Transportation.

2.5. Traffic Safety

As directed by the City’s Transportation review consultant,'® collision data for the study area
intersections and roadway segments along 24™ Street E were obtained from WSDOT. These data,
reflecting the period between January 1, 2013 to October 31, 2016 (approximately 3.8 years), were
examined to determine if there are any unusual traffic safety conditions that could impact or be
impacted by the proposed project. The collision data are summarized in Table 3. There were relatively
few collisions reported at the study area intersections during the 3.8-year time period. The highest
number of collisions (9) occurred at the 24™ Street E/Meridian Avenue E intersection and reflected an
average of 2.3 collisions per year. Seven of the nine collisions were rear-end collisions, which are more
common along approached to signalized intersections.

A common measure for determining crash rates at intersections is the number of crashes per million
entering vehicles (MEV). The collision rate per MEV is a ratio of the number of collisions and the total
number of vehicles that travel through an intersection over the study period. This collision rate, allows a
comparison of intersections with varying traffic volumes. For example, intersections that have very high
traffic volumes are more likely to have a larger number of collisions; however, the rate of collisions may be
low when considering the volume of traffic. The rate for the 24™ Street E/Meridian Avenue E intersection
was determined using estimated Average Daily Traffic (ADT) volumes. The ADT volumes were estimated
based on PM peak hour counts for the intersections assuming that an intersection’s ADT is 10 times the PM
peak hour volume. This estimating tool (the inverse is also known as a K-factor—0.1 in this case) is
commonly applied to estimate daily traffic. Collision rates higher than 1.00 per MEV are considered to be
relatively high and intersections with rates higher than that may merit additional examination from a safety
perspective. The collision rate for the 24" Street E/Meridian Avenue E intersection is 0.27 and is well
below 1.00 collision per MEV over the 3.8-year period. None of the intersection or roadway segment
collisions involved fatalities. The data for the study area do not indicate any unusual traffic safety
conditions along either the roadway segment or study area intersections along 24" Street E.

Table 3. Collision Summary (January 1, 2013 through October 31, 2016)

Rear- Side- Left Right Ped / Total for  Average/
Intersection End Swipe Turn Angle Cycle  Othera | 3.8 Years Year
241 St E /94 Ave E 1 0 0 0 0 0 1 0.3
24 St E / School Access 0 0 0 0 0 0 0 0.0
24t St E / Meridian Ave E 7 0 0 1 0 1 9 2.3
Rear- Side- Left Right Ped/ Total for  Average/
Roadway Segment End Swipe Turn Angle Cycle  Othera | 3.8Years  Year
24 St E — between
94t Ave E and Meridian Ave E 4 1 0 L 0 1 ! 18

Source: Washington State Department of Transportation, November 2016.
a. “Other” collisions involved vehicle striking an object and vehicle in ditch.

12 ITE, 4t Edition, 2010.
13 Email communication, K. Jones, PE, PTOE, Transpo Group, Nov. 18, 2016.
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2.6. Transit Facilities and Service

The site is not directly served with transit stops; however, Pierce Transit provides bus service within the
larger City of Edgewood and Pierce County areas. The closest transit stops are located about % mile to
the east on Meridian Avenue E at the 24™ Street E intersection (the southbound stop is on the south side
and the northbound stop is on the north side). These stops are served by Pierce Transit Route 402, which
operates seven days per week between Meridian, Puyallup, and Federal Way. Weekday service is
provided from about 5:00 A.M. to 9:00 P.M. with headways (time between consecutive buses) of 30
minutes to an hour. The transit facilities and service are shown on Figure 4.

2.7. Non-Motorized Transportation Facilities

As described in the Roadway Network section, Meridian Avenue E has sidewalks and 4-foot wide
shoulders for bicycles on both sides of the roadway within the study area. There are marked crosswalks
with pedestrian signals at all three signalized study-area intersections. There is a signed and marked
midblock crosswalk on Meridian Avenue E just south of 18" Street Court E. The non-motorized
facilities are also shown on Figure 4.
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3. FUTURE BASELINE CONDITIONS

This section of the report presents the future conditions without the proposed project. Year 2019 was
selected as the future horizon year for the analyses because this is the year the replacement school is
planned to opened. For comparison, and to provide an analysis of potential new traffic and parking
impacts, year 2019 without-project conditions assume the existing Northwood Elementary School
would operate at its existing capacity of 436 students. The following sections describe planned
improvements, traffic volumes, and traffic operations (in terms of levels of service).

3.1. Planned Transportation Projects in Site Vicinity

The City of Edgewood’s adopted 2017-2022 Capital Improvement Plan (CIP)* was reviewed to determine
if any proposed projects would affect study-area roadways or intersections. No funded roadway or non-
motorized projects within the study area are identified in the CIP that are expected to affect the capacity or
operations at the study area intersections by year 2019 when the proposed Northwood Elementary School
Replacement project would be complete and occupied.

It is noted that the City of Edgewood is working to implement its Meridian Avenue Corridor Projects,
which are identified in the Edgewood 2035 Comprehensive Plan. Near the project site, planned
improvements include new grid streets along the along the alignments of 20" Street E (Project W-3) and
100™ Avenue E (Project W-4) as described below.

e Project W-3: 20" Street E — Construct a new Collector Arterial segment of 20™ Street E from
101*" Avenue E to Meridian Avenue E.

e Project W-4: 20" Street E / 100™ Avenue E / 24™ Street E — Construct a new Collector Arterial
segment of 100" Avenue E between 24" Street E and 20™ Street E.

The alignment of the planned new segment of 100™ Avenue E (Project W-4) falls along the eastern edge of
the northern portion of the school site. As a result, the District will be requested to dedicate right-of-way to
the City for this roadway’s future completion. Since completion of these two projects will rely on right-of-
way that has not yet been acquired by the City and the timing of design and construction is unknown at this
time, these projects were not assumed to be complete in 2019 for this analysis. Therefore, the existing
roadway network was assumed for all analyses of 2019 conditions.

3.2. Forecast 2019 Background Traffic Volumes

Traffic forecasts were developed for future 2019 without-project conditions based on guidance
provided by the City’s transportation review consultant. Based on this direction, a 2% compound
annual growth rate was applied to the existing 2016 traffic volumes. In addition, traffic estimates
associated with 17 planned development projects (called ‘pipeline projects”) was then added to the
background traffic estimates to reflect year 2019 conditions. The 17 pipeline projects are listed below:

e The Arbors at Edgewood e Nicklaus Property

e Caldwell Crest e North Edgewood Apartments
e Edgewood Apartments e Northwood Estates

e Edgewood Commercial e Pascolo Estates

e Edgewood Estates e Rainier Vista

14 City of Edgewood, Adopted August 23, 2016.
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e Edgewood Heights e View Pointe
e Edgewood Memory Care e Westridge Plat
e Edgewood View Point e Wolf Point

e Jovita Crossing

It is noted that construction of some of these developments has already begun and some are partially
occupied. As a result, the existing counts may already include some of the associated pipeline traffic
and the future forecasts may overstate the actual total background volumes.

Traffic assignments for these pipeline projects were provided by the City’s Transportation review
consultant. These pipeline assignments primarily reflected trips estimated for the commuter PM peak
hour (the highest hour between 4:00 and 6:00 P.M.) and did not have estimates of traffic generated
during the morning arrival or afternoon dismissal peak hours being evaluated for the Northwood
Elementary School Replacement project. Therefore, the pipeline traffic estimates were adjusted to
reflect the amount of traffic that could be generated by these developments during the morning and
afternoon analysis peak hours. The methodology used to adjust the pipeline traffic estimates was
coordinated with the City’s transportation review consultant.'”> Report 365 Travel Estimation
Techniques for Urban Planning'® from the National Cooperative Highway Research Program
(NCHRP) identifies time-of-day characteristics for home-based and non-home-based trips for areas of
varying populations.'” The percentages of trips provided for Home-Based trips, which accounts for
the types of trips expected from the pipeline development, were combined to derive ratios of the
commuter PM peak hour for the morning arrival and afternoon dismissal peak hours. These published
data indicate that Home-Based trips during the 8:00 to 9:00 A.M. school arrival hour are 81.5% of the
trip generated during the traditional commuter PM peak hour. Therefore, to estimate pipeline traffic
during the morning arrival peak hour, a factor of 81.5% was applied to the PM peak hour pipeline
trips. In addition, in order to account for the reverse commute patterns in the morning, the assignments
were reversed (e.g. southbound trips on Meridian Avenue E during the PM peak hour would be
northbound during the morning).

Similarly, the data indicate that trips occurring between 3:00 and 4:00 P.M. (representing the afternoon
dismissal peak hour 2:45 to 3:45 P.M.) are 81.8% of the commuter PM peak hour. To estimate pipeline
traffic during the afternoon dismissal peak hour, a factor of 81.8% was applied to the PM peak hour
pipeline trips. The resulting pipeline traffic estimates were then added to the forecasts to reflect 2019
without-project traffic estimates for each analysis period. The resulting 2019 “without project”
volumes during morning arrival and afternoon dismissal peak hours are shown on Figure 5. The
combination of the growth rate and the assumed pipeline trips at the intersections results in 2019
volumes that are between 29% and 49% higher than existing. The pipeline development traffic
represents between 18% and 29% of the forecast 2019 total entering volumes.

15 Personal communication, K. Jones, PE, PTOE, Transpo Group, Dec. 15, 2016.

16 Transportation Research Board, National Academy Press, 1998 — Table 41.

17" Based on guidance from the City’s Transportation consultant, although City of Edgewood population is below 10,000;!7
commute patterns for the area are largely reflective of the greater Puget Sound region and the published travel
characteristics for areas with population sizes of 1,000,000 or greater were applied.
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3.3. Traffic Operations

3.3.1. Off-Site Study-Area Intersections

Levels of service for study area intersections were calculated for the 2019-without-project background
conditions using the methodology described previously. Table 4 shows the results of the level of service
analysis; results for the 2016 existing conditions are included for comparison.

As shown, the assumed growth in background traffic (including pipeline development and the assumed
2% compound annual growth) is forecast to result in increased delays at all study area intersections
during both study time periods. However, the signalized intersections would continue to operate at LOS
D or better, meeting the City’s minimum LOS standard. However, it is noted that some movements,
such as left turns from 24™ Street E to Meridian Avenue E may operate below LOS D or E. All
movements at the 24™ Street E/94™ Avenue E intersection are forecast to operate at LOS D or better
during both peak hours in 2019 without the project.

Table 4. Level of Service — Background Off-Site Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)
Existing (2016) | 2019 w/o Project | Existing (2016) | 2019 w/o Project
Signalized Intersection LOS! Delay? | LOS Delay LOS Delay LOS Delay
Meridian Ave S (SR 161) / 8" St E C 284 C 337 n/a3 n/a3
Meridian Ave S (SR 161) / 16t St E A 84 B 10.2 B 11.8 B 14.4
Meridian Ave S (SR 161) / 24t St E C 23.5 C 30.9 C 28.9 D 37.7
Two-Way Stop Controlled Intersection LOS Delay | LOS Delay | LOS Delay LOS Delay
24t St E /94t Ave E (overall) A 2.9 A 3.8 A 33 A 4.4
Eastbound Left Turns A 0.0 A 0.0 A 7.6 A 7.7
Westbound Left Turns A 7.6 A 7.8 A 8.0 A 8.4
Northbound Movements A 9.9 B 10.7 B 114 B 13.6
Southbound Movements (dwy) A 9.0 A 9.3 C 16.7 D 27.9

Source: Heffron Transportation, January, 2017.

1. LOS = Level of service.

2. Delay = Average seconds of delay per vehicle.

3. nla=Not applicable. This intersection is not evaluated for the afternoon dismissal peak hour.

3.3.2. Site Access Operations & Queuing

Future operations at the site access driveway were also evaluated and are presented in Table 5. As
shown, the forecast growth in background traffic volumes on 24" Street E is expected to degrade access
operations to LOS B overall in the morning and LOS C overall in the afternoon. Southbound turns from
the site driveway are forecast to degrade to LOS E in the morning and LOS F in the afternoon.

| -¥!! thfl"Oﬂ -15- January 27, 2017

transportationinc



Northwood Elementary School Replacement
Transportation Technical Report

Table 5. Level of Service — Background Site Access Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)

Existing (2016) | 2019 w/o Project | Existing (2016) | 2019 w/o Project
Two-Way Stop Controlled Intersection LOS! Delay?| LOS Delay LOS Delay LOS Delay
24t St E /98t Ave E / School Dwy (overall) A 7.8 B 11.6 A 9.0 C 16.6
Eastbound Left Turns A 7.9 A 8.3 A 7.9 A 8.3
Westhound Left Turns A 0.0 A 0.0 A 0.0 A 0.0
Northbound Movements B 14.5 C 19.2 B 10.6 B 12.2
Southbound Movements C 19.9 E 41.1 C 22.5 F 54.5

Source: Heffron Transportation, January, 2017.
1. LOS = Level of service.
2. Delay = Average seconds of delay per vehicle.

On-site queuing conditions related to family drivers waiting for afternoon dismissal are not anticipated
to change noticeably for the future without-project conditions. However, the outbound queue for
vehicles leaving the site may be increased due to additional delays for those turning left.

4. FUTURE WITH PROJECT CONDITIONS

This section describes the conditions that would exist with the proposed new Northwood Elementary
School at its enrollment capacity of 730 students. Potential impacts to study-area traffic operations, site
access, queuing, transit, safety, non-motorized facilities, and parking were evaluated. In addition,
analysis of special event conditions and construction were examined. The following sections describe
the methodology used to determine the proposed project’s impacts.

4 1. Traffic Volumes

The proposed project is expected to generate new trips on the surrounding transportation network. With
the enrollment capacity increase from 436 students to the proposed capacity of 730 students, the school
is expected to generate an increase in morning and afternoon peak hour traffic compared to existing
conditions. The following describes the assumptions used to estimate the potential net increases in
traffic during the key analysis periods.

4.1.1. School Trip Generation Rates

Peak hour trip generation for the school was determined using rates developed from counts performed at
the existing Northwood Elementary School on Tuesday, November 29, 2016. The trip results and trip
rates are summarized in Table 6. The average rates published in the Institute of Transportation
Engineers’ [ITE] Trip Generation Manual'® for Elementary Schools (Land Use Code 520) are shown
for comparison. The morning arrival and afternoon dismissal peak hour rates observed at Northwood
Elementary are somewhat higher than the average published ITE rates. It is noted that these rates reflect
all trips generated by the school including student pick-up/drop-offs, school bus trips, parent trips,
teacher/staff trips, and visitors.

18 ITE, 9" Edition, 2012.
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Table 6. Estimated Vehicle Trips Generated by the Proposed Project

Trip Rate
Enrollment & Number of Trips (trips/student) ITE Rates
School/Reporting Period Time Period In Out  Total In Out  Total [ For Comparison
Northwood Elementary 429 Students
Morning Arrival Peak Hour 8:00-9:00AM. | 141 112 253 | 56% 44%  0.59 | 0.45 trips/student
Afternoon Dismissal Peak Hour | 2:45—3:45 p.m. 84 108 192 | 44% 56%  0.45 | 0.28 trips/student

Source: Number of trips is based on traffic counts performed at school’s driveway on Tuesday, November 29, 2016.
1. Enrollment in Fall 2016 provided by Puyallup School District.

4.1.2. Trip Generation Estimates for Replacement School

Table 7 summarizes the forecast trip generation for the existing and proposed replacement Northwood
Elementary School based upon the calculated rates described above. It reflects the planned increase in
capacity from 436 to 730 students. As shown, the project is forecast to result in net increases of 175
morning arrival peak hour trips and 130 afternoon dismissal peak hour trips.

Table 7. Northwood Elementary School Replacement — Trip Generation Summary

Morning Peak Hour Afternoon Peak Hour
Capacity (8:00 to 9:00 A.M.) (2:451t0 3:45P.M.)
Site Condition (students) In Out Total In Out Total
Proposed Replacement 730 240 190 430 142 183 325
Existing School 436 142 113 255 85 110 195
Net Change 294 98 77 175 57 73 130

Source: Heffron Transportation, Inc., November 2016.

4.1.3. Trip Distribution and Assignment

Separate project trip distribution patterns and assignments were developed for the morning and afternoon
peak hours to reflect typical patterns of some family drivers linking trips with work trips. The trip
distribution patterns were based on a combination of sources including traffic flow patterns derived from
new counts taken in November 2016, the overall residential density within the existing enrollment area
for Northwood Elementary School, and planned increases in residential homes within the enrollment area.

The current enrollment boundary for Northwood Elementary has about two-thirds of its area extending
southwest of the school to N Levee Road E on the south and about 70" Avenue E to the west. The
remaining third of the area surrounds the school site and extends northeast to 8" Street E on the north and
122" Avenue E on the east. It is recognized that attendance areas are subject to review by the Boundary
Review Committee and ultimately the Puyallup School Board. Current planning indicates most planned
growth in Edgewood is in the Northwood attendance area, which may indicate boundary changes for
Northwood Elementary School would be minor. However, any changes will not be known until late 2018.
The resulting total project trip distribution patterns and assignments for the morning arrival and afternoon
dismissal peak hours are shown on Figure 6.

| -¥!! thfl"Oﬂ -17 - January 27, 2017

transportationinc



' A
N
<—
8
e
[9%] 7
1% 12 (1)
3
+ 9%
(8%)
8th Street E
PR
2% 9%
0,
o (1%) o) [
NS, Q
2%
(2%)
- %
NG (8%)
e 16th Street E
T 0%
w (10%)
g
g
P
3
SITE =
= 15%
<109
e 24th Street E
N 7
o 10%
. o lew ™
37% N
( o0) VA . '
~ (22) «— 15(6)
S L
2231 —2 ‘"‘ t
10% (128 —»
10% 12
T 9 3| @
KEY
XX Morning Peak Hour Trips
(XX) Afternoon Peak Hour Trips
2% Inbound Trip Distribution
(2%) > AM Peak (PM Peak)

2%
(1%)

OutboundTrip Distribution
AM Peak (PM Peak)

Northwood Elementary
School Replacement

Figure

6

Project Trip Distribution & Assignment
Morning and Afternoon Peak Hours

| 5= heffron

transportationinc

01.02.17



Northwood Elementary School Replacement
Transportation Technical Report

4.1.1. Forecast With-Project Traffic Volumes

To estimate 2019 traffic volumes with the proposed project, the project trips were added to the 2019
without-project volumes described and presented previously. Forecast 2019 with-project volumes for
morning and afternoon peak hours are shown on Figure 7.

4.2. Traffic Operations

4.2.1. Off-Site Study-Area Intersections

Intersection levels of service for future with-project conditions at the off-site intersections were
determined using the same methodology described previously. Table 8 summarizes forecast 2019-with-
project levels of service; the without-project results are shown for comparison. As shown, the school
project is expected to add some delay to the off-site study-area intersections; however, all four are
expected to continue operating at without-project levels—LOS D or better—with the proposed
Northwood Elementary School project during both peak hours.

Table 8. Level of Service — Future (2019) With-Project Off-Site Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)
2019 w/o Project 2019 with Project 2019 w/o Project 2019 with Project
Signalized Intersection LOS!  Delay? LOS Delay LOS Delay LOS Delay
Meridian Ave S (SR 161) / 8" St E C 337 C 34.1 n/a3 n/a3
Meridian Ave S (SR 161) / 16t St E B 10.2 104 B 14.4 B 145
Meridian Ave S (SR 161) / 241 St E C 30.9 C 339 D 37.7 D 41.8
Two-Way-Stop-Controlled Intersection| LOS Delay LOS Delay LOS Delay LOS Delay
241 St E / 94t Ave E (overall) A 3.8 A 44 A 44 A 5.0
Eastbound Left Turns A 0.0 A 0.0 A 7.7 A 7.7
Westbound Left Turns A 7.8 A 7.8 A 8.4 A 8.6
Northbound Movements B 10.7 B 11.2 B 13.6 B 14.5
Southbound Movements A 9.3 A 9.4 D 27.9 D 34.0

Source: Heffron Transportation, January, 2017.

1. LOS = Level of service.
2. Delay = Average seconds of delay per vehicle.
3. nla=Not applicable. This intersection is not evaluated for the afternoon dismissal peak hour.
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4.2.2. Site Access Operations & Queuing
Channelization Needs

The need for left-turn lanes at the site driveways on 24™ Street E was evaluated using two methods.
First, the method preferred by Pierce County and outlined in Highway Research Record (HRR) 211
Volume Warrants for Left-Turn Storage Lanes at Unsignalized Grade Intersections'® was applied. This
methodology is used to assess the need for left-turn lanes on streets or highways where left-turning
drivers must yield to oncoming traffic. With this methodology, the left-turn lane is warranted if there is
a high probability that left-turning vehicles would unduly delay vehicles approaching from the same
direction as the left turn. The methodology is based on the relationship of advancing volume, opposing
volume, and left-turn percentages at an unsignalized intersection.

To evaluate the warrants, the advancing volume, opposing volume, and left-turn percentages were
compared to the applicable charts in the appendix of HRR 211. HRR 211 provides specific curves for
design speeds of 40 mph and above, and for left turn percentages up to 40%. Therefore, it reflects a
conservative analysis tool for 24" Street E, which has a posted speed limit of 35 mph and school zone
speed limit of 20 mph. Table 9 summarizes the turning volumes and analysis results for the two access
intersections. As shown, the highest volume of left-turns is expected to occur at the proposed new
easternmost access driveway on 24" Street E (where passenger-vehicle access and egress would be
consolidated). Smaller numbers of left turns are expected during peak hours at the western access
driveway that would be designated for school buses and staff only. The eastern (main access) driveway
would meet warrants for left-turn storage of 75-feet during both the morning arrival and afternoon
dismissal peak hours in 2019 with the project. The analysis charts are attached in Appendix D.

Table 9. Northwood Elementary Replacement Project — Left-Turn Lane Analysis Summary

Left-turn Advancing Opposing Turn Lane

Peak Period / Location Volume Volume 2 % Lefts Volume® Warranted?
Morning Peak Hour

Left to School Bus/Staff Driveway (West) 21 375 5.6% 306 No¢

Left to Main Access Driveway (East) 92 368 25% 343 Yesd
Afternoon Peak Hour

Left to School Bus/Staff Driveway (West) 5 376 1.3% 360 Noe

Left to Main Access Driveway (East) 62 401 15.5% 374 Yesf

Source:  Heffron Transportation, Inc. (Jan. 2017) using HRR 211 — Aspects of Traffic Control Devices, Highway Research Board, 1967.
a. Advancing Volume = Total of left-turning, through-, and right-turning vehicles.

b.  Opposing Volume = Total of vehicles in opposing lane.

c.  Applied HRR 211 Figure 2 (40 mph roadway and conditions with left turns of 5% of advancing traffic).

d. HRR 211 provides curves for conditions with left turns of 20% and 30% of advancing traffic on 40 mph roadways (Figures 5 & 6). An
estimated curve for left turns at 25% of advancing traffic was interpolated and applied for this evaluation.

Applied HRR 211 Figure 2 (40 mph roadway and conditions with left turns of 5% of advancing traffic).

f. Applied HRR 211 Figure 4 (40 mph roadway and conditions with left turns of 15% of advancing traffic).

@

In addition to the HRR 211 charts, the channelization requirements for the school driveways were also
evaluated using guidance in section 1310.03(2)(a) of WSDOT’s Design Manual (July 2016). The
manual states:

19 Highway Research Board, 1967.
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At unsignalized intersections, use the following as a guide to determine whether or not to provide
one-way left-turn lanes:

e Atraffic analysis indicates congestion reduction with a left-turn lane. On two-lane
highways, use Exhibit 1310-7a, based on total traffic volume (DHV) for both directions and
percent left- turn traffic, to determine whether further investigation is needed.

e Astudy indicates crash reduction with a left-turn lane.

e Restrictive geometrics require left-turning vehicles to slow greatly below the speed of the
through traffic.

o There is less than decision sight distance for traffic approaching a vehicle stopped at the
intersection to make a left turn.

A traffic analysis based on the Highway Capacity Manual (HCM) may also be used to determine
whether left-turn lanes are needed to maintain the desired level of service.

Exhibit 1310-7a — Left-Turn Storage Guidelines: Two-Lane, Unsignalized from the WSDOT Design
Manual was used together with the forecast 2019 morning arrival and afternoon dismissal peak hour
traffic volumes on 24™ Street E as described above. The warrant exhibit only provides guidance for
roadways with posted speed limits of 40 mph or higher; therefore, the lowest (40 mph) curve was
applied. As shown on the attached warrant evaluation sheet, the forecast-with-project traffic volumes
and the resulting left-turn percentages at the eastern access driveway would fall above the warrant
curves for both peak hour conditions. Therefore, the WSDOT guidelines also indicate left-turn storage is
needed to accommodate the left-turning traffic at that access. The WSDOT guidance also indicates that
left-turn storage would not be needed at the western school-bus staff access driveway.

The exact design and limits of the widening on 24™ Street E for the left-turn storage should be
coordinated with City of Edgewood staff based on the various existing constraints including: nearby
wetlands; available right-of-way; topographical constraints; and planned future improvements that may be
incorporated into the future 100™ Avenue E grid street project. However, for planning purposes, the
following provides estimates of the potential channelization.

Exhibit 1310-8a — Left-Turn Storage Length: Two-Lane, Unsignalized (40 mph) from the WSDOT
Desigh Manual was used to determine a potential storage length for the left-turn lane at the eastern (main)
access driveway. As shown on the attached evaluation sheet, the morning arrival peak hour volumes
indicate a storage length of 100 feet would be appropriate. The analysis charts are attached in Appendix
D.

Based on the two methods (HRR 211 and WSDOT Design Manual), left-turn storage of 75 to 100 feet is
recommended. Widening of 24" Street E would also be required to accommodate transitions and taper
lengths. Taper lengths may vary based on jurisdiction preferences. However, the WSDOT recommended
taper ratio for a 35-mph roadway is 35:1 (taper length to width of left-turn lane on departure side of
centerline per Exhibit 1310-10a — Median Channelization: Widening from the WSDOT Design Manual).
Assuming the center left-turn storage lane is 12-feet wide (6 feet on each side of the centerline), the taper
length could be as long as 210 feet (35 x 6 =210). A shadow taper (also assumed to be 210 feet in length)
could be required west of the access roadway. In addition, to help facilitate left-turns out of the site, a
short center acceleration storage area (about 50 feet) is recommended to accommodate two-stage left-
turns from the east driveway. Therefore, the total widening of 24™ Street E to accommodate the left-turn
lane could extend between 580 and 605 feet (assuming 210 feet for the transition and taper east of the
access driveway, 75 to 100 feet for storage, 35 feet to accommodate the width of the access driveway, 50
feet for eastbound acceleration storage, and 210 feet for the taper west of the access driveway). These
lengths may need to be adjusted based on noted constraints.
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The segment of 24™ Street E where the school driveways are planned is straight and flat. No sight-line
obstructions (either horizontal curves or vertical curves) would interfere with sight-distance for drivers
turning to or from the driveways in either direction.

Access Operations

With-project operations at the site access driveways were evaluated reflecting the recommended
channelization from the previous section. There are two residential developments planned on the north side
of 24™ Street E to the west within walking distance of the site and it is possible that the replacement school
could generate some additional pedestrian or bicycle trips. In addition, the larger school is expected to
require additional school buses. Therefore, the potential increases in pedestrian crossing activity and school
buses have been accounted for in the operations analyses of the site access intersections. The results are
presented in Table 10.

As shown, operations at the west access driveway (serving school buses and some staff trips) are projected
to operate at LOS A overall and all movements are forecast at LOS D or better. The new east access that
would serve the main parking lot and the pick-up/drop-off loop is also forecast to operate at LOS A overall
during both periods with the recommended channelization. During both analysis periods, the southbound
left-turn movement would operate at LOS D and the southbound right-turn movement would operate at
LOS B. It is acknowledged that operations could be worse for left-turns out of the site, if drivers are
unwilling to use the center acceleration area for two-stage left-turns to eastbound 24™ Street E. It is likely
that there would be some congestion leaving the site for about 20 minutes twice each school day—during
morning arrival and afternoon dismissal.

Table 10. Level of Service — Future (2019) With-Project Site Access Conditions

Morning Peak Hour Afternoon Peak Hour
(8:00 to 9:00 A.M.) (2:45t0 3:45P.M.)

2019 w/o Project 2019 with Project 2019 w/o Project 2019 with Project
Two-Way-Stop-Controlled Intersection| LOS®  Delay? LOS Delay LOS Delay LOS Delay
24t St E | West School Dwy (overall) B 11.6 A 15 C 16.6 A 31
Eastbound Left Turns A 8.3 A 8.4 A 8.3 A 9.6
Westhound Left Turns A 0.0 A 8.2 A 0.0 A 8.1
Northbound Movements C 19.2 B 13.4 B 12.2 B 12.2
Southbound Movements E 411 D 275 F 54.5 C 21.9
241 St E / East School Dwy (overall) nfa4 A 8.2 nfa4 A 7.1
Eastbound Left Turns A 8.4 A 8.3
Southbound Left Turns D 29.6 D 25.3
Southbound Right-Turns B 11.7 B 12.0

Source: Heffron Transportation, January, 2017.

1. LOS = Level of service.

2. Delay = Average seconds of delay per vehicle.

3. Driveway does not exist for without-project conditions.

On-Site Queuing Conditions

Peak queuing conditions are expected to increase with the larger school capacity. In the mornings,
school drop-off activities usually occur with limited queues or delay. This is because arrivals tend to be
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spread out over the 20 to 30 minutes before school start time. During this period, family drivers
generally arrive, drop off students, and then immediately leave the site. In the afternoons, many drivers
arrive early and wait in the queue lane(s) or parking spaces for the students to be dismissed, and longer
vehicle queues can develop.

The morning arrival queue can be modeled directly using Poisson arrival methodologies for a multi-
channel service system (i.e., the number of drop-off spaces that can be used simultaneously).
Assumptions documented from queuing data collection at Bellevue School District schools were used for
this analysis.” This includes the assumption that it takes about 15 seconds for students to exit a vehicle
while at the drop-off location space and the entire morning arrival time for a school occurs within 20
minutes. This equates to a service rate for each drop-off space of 4 vehicles per minute (80 vehicles in 20
minutes or a rate of 240 vehicles per hour). For the Northwood Elementary School Replacement, the total
estimated morning arrival peak hour volume is 240 vehicles (as presented in the Trip Generation section);
however, 197 are forecast to arrive at the main load/unload area. To account for the compressed 20-
minute arrival period, the arrival rate for the model is three times this level or 591 vehicles per hour.

Students could be dropped off anywhere along the load/unload zone shown on the site plan (see Figure 2),
which allows 26 spaces to be used at one time. However, to provide an analysis of potential worst-case
conditions, a range of 10 to 15 spaces was evaluated to estimate both the average and 95™-percentile
queues for the drop-off area closest to the building. Table 11 presents the estimated queues for the
assumed drop-off spaces at the proposed school during the morning arrival. As shown, the estimated
morning arrival queue is expected be accommodated on-site and is not expected to exceed the available
load/unload zone capacity. The queue model calculation results are included in Appendix D.

Table 11. Estimated Morning Arrival Vehicle Queues

Vehicles Served Exceeds On-Site
Simultaneously Average Queue 95t Percentile Queue Vehicle Capacity?
10 vehicles 2 vehicles 5 vehicles No
15 vehicles 2 vehicles 5 vehicles No

Source:  Heffron Transportation, Inc., January 2017, using service rate assumptions based on observations included in the Enatai
Elementary School Traffic Impact Analysis, (Gibson Traffic Consultants, August 2014).

Although the queue analysis and estimation model is reasonable for application to morning arrival
queues, the afternoon queueing conditions are different. Family drivers arrive prior to school dismissal
during a time when no vehicles are being loaded (or serviced). In addition, students arrive at their family
vehicles at different rates, so the service times per vehicle are different than during morning arrival.
Therefore, on-site vehicle queue estimates during afternoon school dismissal were based on observations
at the existing Northwood Elementary and at a Puyallup School District elementary school with
enrollment similar to that proposed for Northwood.

Based on observations at the existing school and adjusting proportionately based on enrollment (730
proposed future compared to 429 existing), the maximum afternoon queue demand is estimated at about
105 vehicles. For comparison, afternoon dismissal queues were observed on Wednesday, January 4, 2017
at Edgerton Elementary School,?! which currently has enrollment of 740 students in K-6 and 33 students
in pre-K. Based on those observations, the peak number of vehicles observed just before dismissal was
110 (including 45 in the main pick-up queue, about 60 waiting within the parking lot, and about 5 on

20 Gibson Traffic Consultants, Enatai Elementary School Traffic Impact Analysis, August 2014.
2l Located at 16528-127" Avenue Court E in Puyallup.
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surrounding streets). Based on these observations, the estimated afternoon vehicle demand estimate of
105 vehicles is a reasonable approximation for the larger Northwood Elementary Replacement.

The on-site passenger-vehicle load/unload loop would provide space for 26 vehicles to load/unload
simultaneously and the proposed new main access driveway is roughly long enough (about 800 feet to
the first load/unload space) to accommodate about 40 vehicles before spilling back onto 24" Street E.
Combined, the site proposes a total queuing length of about 1,320 linear feet. Planning research and
guidance from several sources suggest providing on-site queue stacking of between 1.2 and 2.0 feet per
student.”” In addition, the main visitor lot is expected to have between 35 and 40 parking spaces
available in the late afternoon where family drivers can park and wait for students. Finally, during the
peak few minutes around dismissal, there are typically some vehicles circulating within the drive aisles
of the parking lot. In total, the site could accommodate between 100 and 120 vehicles on-site without
spilling onto 24" Street E, which would meet the demand expected and would fall at the upper end of
the referenced guidance.

It is acknowledged that some fluctuation in volumes and queuing activities are common as they can be
affected by weather, special events, and unfamiliarity with drop-off/pick-up procedures at the beginning
of each school year. It is noted that family drivers with younger students are more likely to park their
vehicles and walk their children to and from the school.

4.3. Transit Facilities & Service

It is possible that some transit trips could be generated by teachers or staff at the site. However, the
nearest transit stops are about %4 mile away and the number of added transit trips is likely to be very
small. School bus transportation would continue to be provided to those students that qualify. The
project is not expected to result in adverse impacts to transit.

4.4. Non-Motorized Transportation Facilities

The project would construct a new walkway along its frontage on the north side of 24" Street E. The
larger school may attract some additional pedestrian and bicycle trips within the local site vicinity,
particularly from the planned new residential development located immediately to the west. Prior to
opening of the replacement school, the District should review and identify any changes to walk routes,
crosswalk locations, and/or crossing guard locations.

4.5. Parking

4.5.1. School Day Parking

As described previously, school-day parking at elementary schools is primarily driven by staffing levels
and family-volunteer activity. The District estimates that Northwood Elementary School could have up
to 61 employees with the school at its planned capacity of 730 students. Using the parking rate derived
specifically for Northwood Elementary, the larger replacement school is projected to have a midday
parking demand of about 71 vehicles, which is likely to occur midday when teachers, administrative
staff, kitchen staff, and volunteers are typically on site. The proposed on-site parking supply of 110
spaces is expected to accommodate typical midday peak parking demand.

22 Keith B. Higgins, PE, TE — Hatch Mott MacDonald, Retooling School Drop-off/Pick-up Zones to Meet Demand,
WesternITE Meeting Paper 9C, 2010.
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4.5.2. Evening Event Parking

Similar to the existing school, the Northwood Elementary School Replacement would have common
spaces and a gymnasium that are expected to be used for occasional evening and/or weekend events at
the school. The types of events typically held at the school include the following.

e Large School Events — Typically occur about once per month or once every other month. The
largest events occur two or three times per year and usually include: Curriculum Night/Open
House, Holiday Boutique, musical concerts or talent shows, and STEM or science fairs and
showcases. Some of the larger events have staggered arrivals and not all attendees are on site at
once, while others have fixed start and end times and all attendees are on site simultaneously.

e PTA (or other) Meetings — There are commonly one or two smaller PTA events per month that
usually occur in the library. Typically, attendance ranges from about 30 to 100 people.

e Community Use — The site may be scheduled for use by community groups (e.g. Cub Scouts,
Boy Scouts, Brownies, etc.) or recreational sports on the playfield or in the gymnasium.
Community-use events usually have smaller attendance levels of 10 to 50 people, but may occur
more frequently.

For evening events, the on-site parking supply of 110 spaces would be available. Room for another 26
parked vehicles would exist in the family-vehicle load/unload zone and another 20 parked vehicles in
the school-bus load/unload zone, bringing the on-site total to 156 spaces for evening or weekend events.

For larger evening events, there are typically between 3.0 and 3.5 persons attending for each parked
vehicle. This rate accounts for higher levels of carpooling (families and students in a single vehicle) as
well as drop-off activity that does not generate parked vehicles. At these rates, the on-site parking
supply could accommodate events with attendance of between 465 and 545 persons. If event parking
demand exceeds these levels or if larger attendance levels are expected, it may be necessary to modify
the event to reduce total peak demand. For example, curriculum night could be separated into two nights
based on grade levels.

4.6. Construction Traffic

The existing school will continue to operate on the site while the new school is being constructed. This
will require careful coordination to make sure that construction activities do not affect school
loading/unloading and parking operations when school is in session.

The District should require the selected contractor to develop a construction management plan (CMP)
that addresses traffic and pedestrian control during school construction. It should define truck routes,
lane closures, walkway closures, and parking disruptions, as necessary. The CMP may also include
measures to keep adjacent streets clean on a daily basis at the truck exit points (such as street sweeping
or on-site truck wheel cleaning) to reduce tracking dirt offsite. The CMP should identify parking
locations for the construction staff; to the extent possible, construction employee parking should be
contained on-site.
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4.7. Long-Term Conditions

As described previously the City of Edgewood is working to implement its Meridian Avenue Corridor
Projects, which are identified in the Edgewood 2035 Comprehensive Plan. Near the project site, planned
improvements include new grid streets along the along the alignments of 20™ Street E (Project W-3) and
100™ Avenue E (Project W-4).

Since the alignment of the planned new segment of 100" Avenue E (Project W-4) falls along the eastern
edge of the northern portion of the school site, the Puyallup School District has been coordinating with
the City to determine right-of-way dedication requirements. It is expected that the two projects would be
constructed by either the City (if and when all necessary right-of-way is acquired) or by other adjacent
land owners as part of re-development of their properties.

The City of Edgewood recommended the District design team explore options to provide access, egress,
or both from the planned new 100™ Avenue E. Options for this access configuration were examined;
however, the school’s site layout was designed to ensure access will function at opening in 2019 and to
provide the maximize amount of on-site queue capacity to avoid overspill to City roadways. The on-site
circulation and travel paths have been arranged to maximize on-site efficiency and reduce or eliminate
conflicts among and between modes (school buses, passenger vehicles, and staff). Therefore, the
District and its design team believe the site plan presented provides the best opportunity to meet District
project objective based on programming and site constraints. Once the City’s new grid streets
(particularly 100™ Avenue E) are complete, site access to the new replacement Northwood Elementary
School could be modified to allow for service/delivery vehicle access onto the new 100™ Avenue E at
the north end of the school site. A future pedestrian connection to 100™ Avenue E is also planned; the
exact design and location will be coordinated with City staff.
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5. FINDINGS AND RECOMMENDATIONS

5.1. Findings of Needed Improvement

Based on the analysis presented, no improvements would be required at off-site intersections to
accommodate the proposed Northwood Elementary School Replacement project. However,
improvements to 24" Street E along the site frontage, consisting of left-turn storage of 75 to 100 feet,
are recommended at the east access driveway. Widening of 24" Street E would be required to
accommodate transitions and tapers in both directions. The exact design and limits of the widening on
24" Street E for the left-turn storage should be coordinated with City of Edgewood staff based on the
various existing constraints including: nearby wetlands; available right-of-way; topographical
constraints; and planned future improvements that may be incorporated into the future 100™ Avenue E
grid street project.

5.2. Proposed Mitigation Recommendations

The following measures are recommended to reduce and minimize transportation-related impacts from
the school replacement project.

A. Prior to opening of the replacement school, the District should review and identify any changes
to walk routes, crosswalk locations, and/or crossing guard locations.

B. The school should develop a transportation and parking management plan to minimize the
traffic and parking impacts associated with large events. The plan should identify locations for
event parking (e.g. bus or passenger call load/unload zones) and ensure that all parking areas are
open and available during large events. If large events are anticipated to generate demand that
would exceed the on-site event parking supply, the school should examine ways to reduce the
demand and event attendance (e.g. through splitting events based on grade levels).

C. The District should require the selected contractor to develop a construction management plan
(CMP) that addresses traffic and pedestrian control during school construction. It should define
truck routes, lane closures, walkway closures, and parking disruptions, as necessary. The CMP
may also include measures to keep adjacent streets clean on a daily basis at the truck exit points
(such as street sweeping or on-site truck wheel cleaning) to reduce tracking dirt offsite. The
CMP should identify parking locations for the construction staff; to the extent possible,
construction employee parking should be contained on-site.

5.3. Transportation Impact Fee Estimate

The City of Edgewood collects traffic impact fees for new development. Based on rates published for
Elementary Schools (Land Use 520) in Exhibit A from City of Edgewood Ordinance 15-0438,* the
impact fee rate for this project would be $274 per student of added capacity. Based on this rate and the
proposal to increase school capacity by 294 students (from 436 to 730), the estimated impact fee would
be $80,556. The City also collects a 5% administrative fee at the time of impact fee payment, which
would add $4,028 to the total. However, the project would likely be eligible for credit against this fee
per the Edgewood Municipal Code Section 4.30.100.A, which states:

23 Adopted 4/28/2015; effective 5/4/2015.
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An applicant shall be entitled to a credit against the applicable traffic impact fee collected under the
fee schedule adopted by the ordinance codified in this chapter for the value of any dedication of land
for, improvement to, or new construction of, any system improvements provided by the applicant, to
facilities that are:

1. Included within the six-year transportation improvement program and identified as system
improvements that are to be funded in part by traffic impact fees; and

2. At suitable sites and constructed at an acceptable quality as determined by the city; and

3. Completed, dedicated, or otherwise transferred to the city prior to the determination and
award of a credit as set forth in this section.

The dedication of right-of-way for the new 100" Avenue E arterial segment may meet these requirements
at the time of building permit and impact fee collection. Therefore, the costs of the right-of-way may be
credited against the traffic impact fee amount.

It should be noted that traffic impact fees are due and payable before the building permit is issued by the
City based on the fee rates in effect at that time. According to City code, claims for credit are processed
by the City using whichever of the following options is selected by the applicant:

1. Claims for credits that are submitted prior to, or with, an application for a building permit for
which an impact fee will be due will be processed by the City before payment of the impact fee is
due in order to allow any credit authorized by the City to reduce the amount of the impact fee; or

2. Claims for credits that are submitted no later than 30 days after the issuance of a building permit
for which an impact fee is due shall be processed by the City after the impact fee is paid in full,
and any credit authorized by the City will be refunded to the applicant within 90 days of receipt
of the claim for credit.

Claims for credits that are submitted more than six months after the issuance of a building permit for
which an impact fee is due are deemed to be waived and shall be denied.
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APPENDIX A
Turn Movement Count Data Sheets
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N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 7:00 AM to 9:30 AM
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Two-and-a-Half-Hour Count Summaries
MILTON WAY 8TH STE MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) . i
Interval bound bound hbound hbound 15-min Rolling
Start Eastboun Westboun Northboun Southboun Total | one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
7:00 AM 0 32 4 17 0 17 22 36 0 14 258 0 10 81 17 512 0
7:15 AM 0 25 13 9 0 15 43 0 14 257 0 7 78 21 490 0
7:30 AM 0 32 9 16 0 9 28 23 0 7 285 0 7 105 14 540 0
7:45 AM 0 28 19 11 0 11 32 31 0 18 232 10 0 12 105 14 523 2,065
Peak Hour 0 117 45 53 0 44 97 133 0 53 1,032 20 0 36 369 66 2,065 0
Note: For all three-hour count summary, see next page.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wWB NB SB Total East West North South Total
7:00 AM 1 2 10 6 19 0 0 0 0 0 0 0 0 1 1
7:15 AM 2 3 10 4 19 0 0 0 0 0 2 0 0 0 2
7:30 AM 6 2 12 4 24 0 0 0 0 0 0 0 0 1 1
7:45 AM 14 2 22 0 0 0 0 0 0 0 0 0 0

Peak Hour 10 12 46 16 84 0 0 0 0 0 2 0 0 2 4

Mark Skaggs: (425) 250-0777
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Two-and-a-Half-Hour Count Summaries
MILTON WAY 8TH ST E MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) ) )
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT | UT LT TH RT | UT LT TH RT | UT LT TH RT
7:00 AM 0 32 4 17 0 17 22 36 0 14 258 4 0 10 81 17 512 0
7:15 AM 0 25 13 9 0 7 15 43 0 14 257 1 0 7 78 21 490 0
7:30 AM 0 32 9 16 0 28 23 0 7 285 5) 0 7 105 14 540 0
7:45 AM 0 28 19 11 0 11 32 31 0 18 232 10 0 12 105 14 523 2,065
8:00 AM 0 22 23 11 0 8 23 31 0 14 223 6 1 13 92 19 486 2,039
8:15 AM 0 25 25 17 0 10 25 49 0 20 214 9 0 48 54 11 507 2,056
8:30 AM 0 31 17 15 0 16 20 44 0 12 195 0 21 96 20 494 2,010
8:45 AM 0 23 42 13 0 19 27 31 0 20 173 12 0 26 94 15 495 1,982
9:00 AM 0 30 24 12 0 40 44 31 0 23 146 10 0 22 103 15 500 1,996
9:15 AM 0 41 11 20 0 16 23 21 0 15 163 3 0 14 91 5 423 1,912
Count Total 0 289 187 141 0 153 259 340 0 157 2,146 67 1 180 899 151 4,970 0
Peak Hour 0 117 45 53 0 44 97 133 0 53 1,032 20 0 36 369 66 2,065 0
Note: Two-and-a-half-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 1 2 10 6 19 0 0 0 0 0 0 0 0 1 1
7:15 AM 2 3 10 4 19 0 0 0 0 0 2 0 0 0 2
7:30 AM 6 2 12 4 24 0 0 0 0 0 0 0 0 1 1
7:45 AM 1 5 14 2 22 0 0 0 0 0 0 0 0 0 0
8:00 AM 1 0 8 2 11 0 0 0 0 0 0 0 0 0 0
8:15 AM 2 0 13 3 18 0 0 0 0 0 1 0 1 1 3
8:30 AM 10 3 4 6 23 0 0 0 0 0 0 1 0 1 2
8:45 AM 9 6 10 4 29 0 0 0 1 1 2 0 0 2 4
9:00 AM 2 16 10 8 36 0 0 0 0 0 2 0 0 2 4
9:15 AM 6 6 5 18 0 0 0 0 0 0 0 0 1 1

Count Total 35 43 97 44 219 0 0 0 1 1 7 1 1 9 18
Peak Hour 10 12 46 16 84 0 0 0 0 0 2 0 0 2 4

Mark Skaggs: (425) 250-0777
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Two-and-a-Half-Hour Count Summaries

o

Date: Tue, Nov 29, 2016
Count Period:
Peak Hour:

7:00 AM to 9:30 AM
7:00 AM to 8:00 AM

TAYLOR ST 57TH AVE NE (16TH ST E) | MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) . i
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
7:00 AM 0 8 1 4 0 0 9 0 5 264 3 0 4 101 5 411 0
7:15 AM 0 9 2 5 0 2 13 0 3 276 0 1 84 4 408 0
7:30 AM 0 12 1 9 0 2 10 0 11 276 1 0 1 123 456 0
7:45 AM 0 9 3 7 0 2 2 0 3 274 0 4 113 7 433 1,708
Peak Hour 0 38 7 25 0 6 23 34 0 22 1,000 12 0 10 421 20 1,708 0
Note: For all three-hour count summary, see next page.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wWB NB SB Total East West North South  Total
7:00 AM 1 0 10 5 16 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 11 3 14 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 2 12 3 17 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 17 5 22 0 0 0 0 0 0 0 0 0 0

Peak Hour 1 2 50 16 69 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: (425) 250-0777
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TAYLOR ST 57TH AVE NE (16TH ST E)| MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) ) )
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT | UT LT TH RT | UT LT TH RT | UT LT TH RT
7:00 AM 0 1 4 0 0 7 9 0 264 3 0 4 101 5| 411 0
7:15 AM 0 2 5 0 2 5 13 0 3 276 4 0 1 84 4 408 0
7:30 AM 0 12 1 9 0 2 6 10 0 11 276 1 0 1 123 4 456 0
7:45 AM 0 9 3 7 0 2 5 2 0 3 274 4 0 4 113 7 433 1,708
8:00 AM 0 14 4 7 0 2 6 8 0 6 243 2 0 3 99 4 398 1,695
8:15 AM 0 12 2 11 0 3 5 9 0 6 244 2 0 1 72 1 368 1,655
8:30 AM 0 11 2 7 0 6 1 4 0 5 227 2 0 1 102 11 379 1,578
8:45 AM 0 17 3 20 0 4 4 5 0 7 200 2 0 10 100 11 383 1,528
9:00 AM 0 21 3 13 0 2 4 8 0 6 176 5 0 5 106 23 372 1,502
9:15 AM 0 8 5 15 0 1 4 10 0 7 176 1 0 7 110 9 353 1,487
Count Total 0 121 26 98 0 24 47 78 0 59 2,356 26 0 37 1,010 79 3,961 0
Peak Hour 0 38 7 25 0 6 23 34 0 22 1,090 12 0 10 421 20 1,708 0
Note: Two-and-a-half-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 1 0 10 5 16 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 11 3 14 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 2 12 3 17 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 17 5 22 0 0 0 0 0 0 0 0 0 0
8:00 AM 1 0 8 4 13 0 0 0 0 0 2 0 0 0 2
8:15 AM 1 1 14 1 17 0 0 0 0 0 0 0 0 0 0
8:30 AM 3 0 10 4 17 0 0 0 0 0 2 0 2 1 5
8:45 AM 3 1 8 7 19 0 0 0 0 0 0 0 0 0 0
9:00 AM 0 3 11 12 26 0 0 0 0 0 0 1 0 0 1
9:15 AM 2 2 6 2 12 0 0 0 0 0 1 0 3 0 4

Count Total 11 9 107 46 173 0 0 0 0 0 5 1 5 1 12
Peak Hour 1 2 50 16 69 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: (425) 250-0777
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Two-Hour Count Summaries
TAYLOR ST 57TH AVE NE MERIDIAN AVE E MERIDIAN AVE E . .
Interval bound bound "bound "bound 15-min Rolling
Start Eastboun Westboun Northboun Southboun Total | One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
2:00 PM 0 7 1 2 0 4 1 6 1 6 139 6 0 4 159 13 349 0
2:15 PM 0 12 4 4 0 2 0 10 0 5 145 3 0 7 194 15 401 0
2:30 PM 0 9 3 10 0 2 2 8 0 4 145 2 0 13 248 16 462 0
2:45 PM 0 19 7 15 0 4 5 7 0 11 148 10 0 7 256 22 511 1,723
3:00 PM 0 18 4 6 0 3 4 12 0 12 158 3 0 7 288 17 532 1,906
3:15 PM 0 14 3 8 0 5 5 5 0 8 139 11 0 9 291 34 532 2,037
3:30 PM 0 14 8 12 0 10 3 7 0 12 174 4 0 7 302 21 574 2,149
3:45 PM 0 14 11 11 0 1 2 5 0 5 140 4 0 15 282 19 509 2,147
Count Total 0 107 41 68 0 31 22 60 1 63 1,188 43 0 69 2,020 157 3,870 0
Peak Hour 0 65 22 41 0 22 17 31 0 43 619 28 0 30 1,137 94 2,149 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wB NB SB Total East West North South Total
2:00 PM 1 1 3 7 12 0 0 0 0 0 0 1 0 0 1
2:15 PM 2 1 5 11 19 0 0 0 0 0 0 0 0 0 0
2:30 PM 0 2 5 10 17 0 0 0 0 0 0 0 0 0 0
2:45 PM 2 1 6 10 19 0 0 0 0 0 0 0 1 0 1
3:00 PM 2 2 10 17 31 0 0 0 0 0 1 0 0 0 1
3:15 PM 0 1 4 10 15 0 0 0 0 0 0 1 0 0 1
3:30 PM 1 0 8 8 17 0 0 0 0 0 0 1 0 0 1
3:45 PM 0 1 4 12 17 0 0 0 0 0 0 0 0 0 0

Count Total 8 9 45 85 147 0 0 0 0 0 1 3 1 0 5
Peak Hour 5 4 28 45 82 0 0 0 0 0 1 2 1 0 4

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 7:00 AM to 9:30 AM
Peak Hour: 7:00 AM to 8:00 AM
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Two-and-a-Half-Hour Count Summaries
24THSTE 24THSTE MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) . i
Interval bound bound hbound hbound 15-min Rolling
Start Eastboun Westboun Northboun Southboun Total | one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
7:00 AM 0 19 20 23 0 21 31 16 0 12 248 10 0 7 78 3 488 0
7:15 AM 0 12 23 23 0 21 39 20 0 7 247 7 0 9 91 5 504 0
7:30 AM 0 16 15 20 0 12 29 12 0 12 259 6 0 4 123 6 514 0
7:45 AM 0 9 11 19 0 12 10 11 0 25 256 11 0 6 100 10 480 1,986
Peak Hour 0 56 69 85 0 66 109 59 0 56 1,010 34 0 26 392 24 1,986 0
Note: For all three-hour count summary, see next page.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wWB NB SB Total East West North South Total
7:00 AM 3 1 13 6 23 0 0 0 0 0 0 0 0 0 0
7:15 AM 1 1 12 3 17 0 0 0 0 0 0 0 1 0 1
7:30 AM 0 0 10 3 13 0 0 0 0 0 1 0 0 1 2
7:45 AM 1 2 12 3 18 0 0 0 0 0 0 0 0 0 0

Peak Hour 5 4 47 15 71 0 0 0 0 0 1 0 1 1 3

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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Two-and-a-Half-Hour Count Summaries
24THSTE 24THSTE MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) ) )
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT | UT LT TH RT | UT LT TH RT | UT LT TH RT
7:00 AM 0 19 20 23 0 21 31 16 0 12 248 10 0 7 78 3 488 0
7:15 AM 0 12 23 23 0 21 39 20 0 7 247 7 0 9 91 5| 504 0
7:30 AM 0 16 15 20 0 12 29 12 0 12 259 6 0 4 123 6 514 0
7:45 AM 0 9 11 19 0 12 10 11 0 25 256 11 0 6 100 10 480 1,986
8:00 AM 0 15 9 10 0 19 15 15 0 22 223 9 0 6 93 7 443 1,941
8:15 AM 0 15 10 18 0 9 25 8 0 24 215 7 0 4 64 406 1,843
8:30 AM 0 12 9 29 0 12 24 12 0 30 221 4 0 4 100 15 472 1,801
8:45 AM 0 33 22 39 0 12 10 12 0 19 176 6 0 7 96 6 438 1,759
9:00 AM 0 15 8 21 0 8 8 12 0 21 146 9 0 8 103 12 371 1,687
9:15 AM 0 12 9 24 0 10 8 10 0 18 155 5 0 9 104 6 370 1,651
Count Total 0 158 136 226 0 136 199 128 0 190 2,146 74 0 64 952 77 4,486 0
Peak Hour 0 56 69 85 0 66 109 59 0 56 1,010 34 0 26 392 24 1,986 0
Note: Two-and-a-half-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 3 1 13 6 23 0 0 0 0 0 0 0 0 0 0
7:15 AM 1 1 12 3 17 0 0 0 0 0 0 0 1 0 1
7:30 AM 0 0 10 3 13 0 0 0 0 0 1 0 0 1 2
7:45 AM 1 2 12 3 18 0 0 0 0 0 0 0 0 0 0
8:00 AM 2 4 14 3 23 0 0 0 0 0 0 0 0 0 0
8:15 AM 1 1 13 2 17 0 0 0 0 0 0 0 0 0 0
8:30 AM 1 2 6 6 15 0 0 0 0 0 0 0 0 1 1
8:45 AM 10 4 7 25 0 0 0 0 0 0 0 1 0 1
9:00 AM 6 3 6 23 0 0 0 0 0 0 0 0 0 0
9:15 AM 0 1 4 12 0 0 0 0 0 0 0 0 0 0

Count Total 25 19 99 43 186 0 0 0 0 0 1 0 2 2 5
Peak Hour 5 4 47 15 71 0 0 0 0 0 1 0 1 1 3

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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MERIDIAN AVE E (SR 161)

g

24THSTE
N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 2:00 PM to 4:00 PM
Peak Hour: 2:45PM to 3:45PM
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Two-Hour Count Summaries
24THSTE 24THSTE MERIDIAN AVE E (SR 161)| MERIDIAN AVE E (SR 161) . .
Interval 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
2:00 PM 0 17 11 18 0 23 17 0 24 105 7 0 14 174 20 439 0
2:15 PM 0 18 6 20 0 14 7 11 0 19 129 15 0 14 199 15 467 0
2:30 PM 0 18 18 18 0 12 21 8 0 26 125 13 0 13 212 24 508 0
2:45 PM 0 19 13 25 0 15 9 14 0 32 155 15 0 15 297 16 625 2,039
3:00 PM 0 15 17 31 0 9 13 8 0 24 130 14 0 13 250 24 548 2,148
3:15 PM 0 33 30 39 0 11 10 8 0 18 146 9 0 7 277 21 609 2,290
3:30 PM 0 17 20 34 0 14 12 6 0 24 135 13 0 16 273 27 591 2,373
3:45 PM 0 24 34 40 0 10 14 12 0 17 112 19 0 6 253 16 557 2,305
Count Total 0 161 149 225 0 108 95 84 0 184 1,037 105 0 98 1,935 163 4,344 0
Peak Hour 0 84 80 129 0 49 44 36 0 98 566 51 0 51 1,097 88 2,373 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB WB NB SB Total East West North South  Total
2:00 PM 2 7 4 4 17 0 0 0 0 0 0 0 1 0 1
2:15 PM 1 3 4 10 18 0 0 0 0 0 0 1 2 3
2:30 PM 4 5 9 11 29 0 0 0 0 0 0 0 1 0 1
2:45 PM 5 4 7 16 32 0 0 0 0 0 0 0 1 0 1
3:00 PM 3 0 9 6 18 1 1 1 5) 8 0 0 0 0 0
3:15 PM 6 0 4 8 18 0 0 0 0 0 0 0 0 0 0
3:30 PM 1 0 3 14 18 0 0 0 0 0 0 1 0 0 1
3:45 PM 4 3 4 4 15 0 0 0 0 0 0 2 0 0 2

Count Total 26 22 44 73 165 1 1 1 5 8 0 4 5 0 9
Peak Hour 15 4 23 44 86 1 1 1 5 8 0 1 1 0 2

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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94TH AVE E i.da)
24TH ST E A
N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 7:00 AM to 9:30 AM
Peak Hour: 7:00 AM to 8:00 AM
— —
b
>
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AN 0=  TEV: 303 =120 «——
S . PHF: 0.89 37
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24THSTE n l I I f
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[ EB 1.0% 0.92 %
S 0
~ wWB 1.2% 0.91
< S NB  41% 0.78
SB 0.0% 0.25
TOTAL 2.0% 0.89
Two-and-a-Half-Hour Count Summaries
24THSTE 24THSTE 94TH AVE E DWY . i
Interval - h 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
7:00 AM 0 0 28 0 0 11 32 0 0 6 0 33 0 0 0 0 110 0
7:15 AM 0 0 25 2 0 11 29 0 0 10 0 26 0 1 0 0 104 0
7:30 AM 0 0 24 0 0 5 40 1 0 5 0 23 0 0 0 0 98 0
7:45 AM 0 0 20 4 0 10 28 0 0 4 0 15 0 0 0 0 81 393
Peak Hour 0 0 97 6 0 37 129 1 0 25 0 97 0 1 0 0 393 0
Note: For all three-hour count summary, see next page.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total] EB wWB NB SB Total East West North South Total
7:00 AM 0 1 5 0 6 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Peak Hour 1 2 5 0 8 0 0 0 0 0 0 0 1 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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Two-and-a-Half-Hour Count Summaries
Interval 24THSTE 24THSTE 94TH AVE E DWY 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT | UT LT TH RT | UT LT TH RT | UT LT TH RT
7:00 AM 0 0 28 0 0 11 32 0 0 6 0 33 0 0 0 0 110 0
7:15 AM 0 0 25 2 0 11 29 0 0 10 0 26 0 1 0 0 104 0
7:30 AM 0 0 24 0 0 5 40 1 0 5] 0 23 0 0 0 0 98 0
7:45 AM 0 0 20 4 0 10 28 0 0 4 0 15 0 0 0 0 81 393
8:00 AM 0 0 25 0 0 11 20 0 0 6 0 17 0 0 0 0 79 362
8:15 AM 0 0 24 4 0 12 29 0 0 3 0 20 0 0 0 1 93 351
8:30 AM 0 0 36 0 0 36 0 0 0 0 22 0 0 0 0 97 350
8:45 AM 0 0 36 1 0 9 38 0 0 2 0 20 0 0 0 0 106 375
9:00 AM 0 0 14 3 0 14 20 0 0 8 0 15 0 0 0 0 74 370
9:15 AM 0 0 24 3 0 6 19 0 0 1 0 19 0 0 0 0 72 349
Count Total 0 0 256 17 0 92 291 1 0 45 0 210 0 1 0 1 914 0
Peak Hour 0 0 97 6 0 37 129 1 0 25 0 97 0 1 0 0 393 0
Note: Two-and-a-half-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 1 5 0 6 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
8:00 AM 2 2 1 0 5 0 0 0 0 0 0 0 0 0 0
8:15 AM 1 1 0 0 2 0 0 0 0 0 0 0 0 0 0
8:30 AM 1 2 3 0 6 0 0 0 0 0 0 0 0 0 0
8:45 AM 3 1 1 0 5 0 0 0 0 0 0 0 0 0 0
9:00 AM 3 1 1 0 5 0 0 0 0 0 0 0 0 0 0
9:15 AM 1 1 1 0 3 0 0 0 0 0 0 0 0 0 0

Count Total 12 10 12 0 34 0 0 0 0 0 0 0 1 0 1
Peak Hour 1 2 5 0 8 0 0 0 0 0 0 0 1 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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94TH AVE E i.da)
24TH STE 4
N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 2:00 PM to 4:00 PM
Peak Hour: 3:00 PM to 4:00 PM
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Two-Hour Count Summaries
24TH STE 24THSTE 94TH AVE E DWY ) )
Interval bound bound "bound bound 15-min Rolling
Start Eastboun Westboun Northboun Southboun Total | One Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
2:00 PM 0 0 22 0 0 20 16 0 0 3 0 15 0 0 0 0 76 0
2:15 PM 0 0 23 3 1 14 25 0 0 3 0 14 0 0 0 0 83 0
2:30 PM 0 0 33 3 0 25 27 0 0 6 0 16 0 1 0 0 111 0
2:45 PM 0 0 38 3 0 20 24 0 0 1 0 25 0 0 0 0 111 381
3:00 PM 0 1 54 8 0 10 22 1 0 4 0 14 0 0 0 0 114 419
3:15 PM 0 0 44 12 0 25 44 0 0 4 0 11 0 1 0 0 141 477
3:30 PM 0 0 42 10 0 26 36 0 0 4 0 17 0 0 0 0 135 501
3:45 PM 0 0 62 13 0 13 35 0 0 2 0 19 0 0 0 0 144 534
Count Total 0 1 318 52 1 153 229 1 0 27 0 131 0 2 0 0 915 0
Peak Hour 0 1 202 43 0 74 137 1 0 14 0 61 0 1 0 0 534 0
Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wB NB SB Total East West North South Total
2:00 PM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0
2:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 PM 1 5 2 0 8 0 0 0 0 0 0 0 2 0 2
2:45 PM 2 3 5 0 10 0 0 0 0 0 0 0 0 0 0
3:00 PM 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1
3:15 PM 2 2 0 0 4 0 0 0 0 0 0 0 0 0 0
3:30 PM 1 1 1 0 3 0 0 0 0 0 0 0 0 0 0
3:45 PM 1 1 1 0 3 0 0 0 0 0 0 0 0 0 0

Count Total 7 14 9 0 30 0 0 0 0 0 0 0 3 0 3
Peak Hour 4 5 2 0 11 0 0 0 0 0 0 0 1 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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NORTHWOOD ELEM ACCESS

o

24TH STE
N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 7:00 AM to 9:30 AM
Peak Hour: 8:00 AM to 9:00 AM
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TOTAL 5.3% 0.79
Two-and-a-Half-Hour Count Summaries
24THSTE 24THSTE DWY NORTHWOOD ELEM ACCESS . i
Interval 15-min Rolling
Start Eastbound Westbound Northbound Southbound Total | one Hour
uT LT TH RT uT LT TH RT uT LT TH RT uT LT TH RT
8:00 AM 0 5 39 0 0 0 34 11 0 0 0 0 0 0 0 0 89 0
8:15 AM 0 16 31 0 0 0 35 17 0 0 0 0 0 12 0 9 120 0
8:30 AM 0 28 36 0 0 0 29 31 0 1 1 0 0 17 0 8 151 0
8:45 AM 0 13 42 0 0 0 26 19 0 0 0 0 0 45 1 20 166 526
Peak Hour 0 62 148 0 0 0 124 78 0 1 1 0 0 74 1 37 526 0
Note: For all three-hour count summary, see next page.
Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Start EB WB NB SB Total|] EB wWB NB SB Total East West North South  Total
8:00 AM 2 2 0 0 4 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 3 0 2 5 0 0 1 0 1 0 0 0 0 0
8:30 AM 4 4 0 4 12 0 0 0 0 0 0 0 0 0 0
8:45 AM 2 3 0 2 7 0 0 0 0 0 0 0 1 0 1

Peak Hour 8 12 0 8 28 0 0 1 0 1 0 0 1 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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Two-and-a-Half-Hour Count Summaries
Interval 24THSTE 24THSTE DWY NORTHWOOD ELEM ACCESS 15-min | Rolling
Start Eastbound Westbound Northbound Southbound Total |one Hour
uT LT TH RT | UT LT TH RT | UT LT TH RT | UT LT TH RT
7:00 AM 0 0 67 0 0 0 47 0 0 0 1 0 0 0 0 116 0
7:15 AM 0 0 56 0 0 0 45 0 0 0 0 0 0 0 0 105 0
7:30 AM 0 0 54 0 0 0 43 0 1 0 0 0 0 0 0 103 0
7:45 AM 0 1 38 0 0 0 37 1 0 1 0 0 0 1 0 0 79 403
8:00 AM 0 5 39 0 0 0 34 11 0 0 0 0 0 0 0 0 89 376
8:15 AM 0 16 31 0 0 0 35 17 0 0 0 0 0 12 0 9 120 391
8:30 AM 0 28 36 0 0 0 29 31 0 1 1 0 0 17 0 8 151 439
8:45 AM 0 13 42 0 0 0 26 19 0 0 0 0 0 45 1 20 166 526
9:00 AM 0 2 31 0 0 0 35 0 0 0 0 0 6 0 2 80 517
9:15 AM 0 41 0 0 0 26 1 0 0 0 0 0 2 0 0 73 470
Count Total 0 68 435 0 0 0 357 94 0 3 1 1 0 83 1 39 1,082 0
Peak Hour 0 62 148 0 0 0 124 78 0 1 1 0 0 74 1 37 526 0
Note: Two-and-a-half-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 4 1 0 0 5 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
8:00 AM 2 2 0 0 4 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 3 0 2 5 0 0 1 0 1 0 0 0 0 0
8:30 AM 4 4 0 4 12 0 0 0 0 0 0 0 0 0 0
8:45 AM 2 3 0 2 7 0 0 0 0 0 0 0 1 0 1
9:00 AM 2 1 0 1 4 0 0 0 0 0 1 0 0 0 1
9:15 AM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0

Count Total 15 16 0 9 40 0 0 1 0 1 1 0 2 0 3
Peak Hour 8 12 0 8 28 0 0 1 0 1 0 0 1 0 1

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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NORTHWOOD ELEM ACCESS
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N Date: Tue, Nov 29, 2016
N Peak Hour Count Period: 2:00 PM to 4:00 PM
Peak Hour: 3:00 PM to 4:00PM
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Two-Hour Count Summaries
24TH STE 24TH STE DWY NORTHWOOD ELEM ACCESS X .
Interval b 3 b 1 b r b r 15-min Rolling
Start Eastboun Westboun Northboun Southboun Total One Hour
UT LT TH RT|JUT LT TH RT|UT LT TH RT|UT LT TH RT
2:00 PM 0 0 40 1 0 0 42 4 0 0 0 1 0 2 0 0 90 0
2:15 PM 0 35 0 0 0 39 0 0 0 0 0 2 0 1 81 0
2:30 PM 0 50 0 0 0 53 0 0 0 0 0 2 0 2 117 0
2:45 PM 0 16 49 0 0 0 44 12 0 0 0 1 0 2 0 0 124 412
3:00 PM 0 16 51 0 0 0 33 29 0 0 0 1 0 7 0 3 140 462
3:15 PM 0 55 0 0 0 45 4 0 1 0 1 0 52 0 28 191 572
3:30 PM 0 57 0 0 0 56 0 0 0 0 1 0 8 1 7 132 587
3:45 PM 0 83 1 0 0 48 0 0 0 0 1 0 4 0 0 137 600
Count Total 0 44 420 2 0 0 360 58 0 1 0 6 0 79 1 41 1,012 0
Peak Hour 0 23 246 1 0 0 182 33 0 1 0 4 0 71 1 38 600 0

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
Start EB WB NB SB Total|] EB WB NB SB Total East West North South  Total

2:00 PM 0 3 0 1 4 0 0 0 0 0 0 1 1 1

2:15 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1

2:30 PM 2 6 0 0 8 0 0 0 0 0 0 0 0 0 0

2:45 PM 6 3 0 0 9 0 0 0 0 0 0 0 0 0 0

3:00 PM 4 5 0 2 11 0 0 0 0 0 0 0 0 0 0

3:15 PM 2 0 0 6 8 0 0 0 0 0 0 0 0 0 0

3:30 PM 1 1 0 0 2 0 0 0 0 0 0 0 0 0 0

3:45 PM 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Count Total 17 18 0 10 45 0 0 0 0 0 0 1 1 2 4
Peak Hour 9 6 0 8 23 0 0 0 0 0 0 0 0 0 0

Mark Skaggs: (425) 250-0777

mark.skaggs@idaxdata.com
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Northwood Elementary School Replacement
Transportation Technical Report

Levels of service (LOS) are qualitative descriptions of traffic operating conditions. These levels of
service are designated with letters ranging from LOS A, which is indicative of good operating condi-
tions with little or no delay, to LOS F, which is indicative of stop-and-go conditions with frequent and
lengthy delays. Levels of service for this analysis were developed using procedures presented in the
Highway Capacity Manual (Transportation Research Board, 2010).

Level of service for signalized intersections is defined in terms of delay. Delay can be a cause of driver
discomfort, frustration, inefficient fuel consumption, and lost travel time. Specifically, level of service
criteria are stated in terms of the average delay per vehicle in seconds. Delay is a complex measure and
is dependent on a number of variables including: the quality of progression, cycle length, green ratio,
and a volume-to-capacity ratio for the lane group or approach in question. Table A-1 shows the level of
service criteria for signalized intersections from the Highway Capacity Manual.

Table A-1. Level of Service Criteria

Level of Service Average Delay Per Vehicle General Description
A Less than 10.0 Seconds Free flow
B 10.1 to 20.0 seconds Stable flow (slight delays)
C 20.1 to 35.0 seconds Stable flow (acceptable delays)
D 35.1 to 55.0 seconds Approaching unstable flow (tolerable delay—

occasionally wait through more than one
signal cycle before proceeding.

E 55.1 to 80.0 seconds Unstable flow (approaching intolerable delay)

F Greater than 80.0 seconds Forced flow (jammed)

Source: Transportation Research Board, Highway Capacity Manual, 2010.

For unsignalized two-way-stop-controlled, all-way-stop-controlled, and roundabout intersections, level
of service is based on the average delay per vehicle. The level of service for a two-way, stop-
controlled intersection is determined by the computed or measured control delay and is defined for
each minor movement. Delay is related to the availability of gaps in the main street's traffic flow, and
the ability of a driver to enter or pass through those gaps. The delay at an all-way, stop-sign (AWSC)
controlled intersection is based on saturation headways, departure headways, and service times. Delay
at roundabouts is based on entry flow rates and flow rate capacity. Table A-2 shows the level of
service criteria for unsignalized intersections from the Highway Capacity Manual.

Table A-2. Level of Service Criteria for Unsignalized Intersections

Average Delay
Level of Service (seconds per vehicle)
A Less than 10.0
B 10.1t0 15.0
C 15.1t0 25.0
D 25.11035.0
E 35.1t050.0
F Greater than 50.0

Source: Transportation Research Board, Highway Capacity Manual, 2010.
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Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Existing 2016 Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b 4 ul LI 5 LI ul
Traffic Volume (vph) 101 107 56 53 95 155 66 805 34 108 336 65
Future Volume (vph) 101 107 56 53 95 155 66 805 34 108 336 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 270 0 200 65 300 0 185 220
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 095 1.00 095 1.00
Ped Bike Factor 100 0.99 1.00 099 1.00 1.00 1.00 0.98
Frt 0.948 0.850 0.994 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1671 1658 0 1752 1845 1568 1736 3446 0 1752 3505 1568
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1670 1658 0 1744 1845 1547 1733 3446 0 1748 3505 1533
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 158 4 98
Link Speed (mph) 20 20 35 20
Link Distance (ft) 439 627 2678 556
Travel Time (s) 15.0 214 52.2 19.0
Confl. Peds. (#/hr) 1 4 4 1 1 3 3 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 8% 8% 8% 3% 3% 3% 4% 4% 4% 3% 3% 3%
Adj. Flow (vph) 103 109 57 54 97 158 67 821 35 110 343 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 166 0 54 97 158 67 856 0 110 343 66
Turn Type Split NA Split NA  Perm Prot NA Prot NA  Perm
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 4 2
Detector Phase 8 8 4 4 4 1 6 5 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100  10.0 6.0 10.0 60 100 100
Minimum Split (s) 300 300 360 360 360 200 500 226 500 50.0
Total Split (s) 250  25.0 3.0 310 310 150 464 176 490 490
Total Split (%) 20.8% 20.8% 25.8% 25.8% 25.8% 12.5% 38.7% 14.7% 40.8% 40.8%
Maximum Green (s) 204 204 264 264 264 104 415 13.0 441 441
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 39 3.6 39 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9 4.9
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.7 2.5 35 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 100 00 100 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 150 00 150 150
Recall Mode None  None None None None None Max None Max Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 180 180 250 250 250 15.0 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
11/29/2016 8:00 am Synchro 9 Report

Heffron Transportation, Inc. -JAB



Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Existing 2016 Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 139 139 115 115 115 84 419 107 466  46.6
Actuated g/C Ratio 014 014 012 012 012 009 043 011 048 048
v/c Ratio 043 0.65 026 044 049 045 057 057 020 0.08
Control Delay 441 417 440 481 124 537 239 543 170 19
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 441 417 440 481 124 537 239 543 170 19
LOS D D D D B D C D B A
Approach Delay 46.4 29.1 26.0 23.0
Approach LOS D C C C
Queue Length 50th (ft) 58 85 31 57 0 39 199 64 63 0
Queue Length 95th (ft) 115 163 72 115 59 91 325 132 116 13
Internal Link Dist (ft) 359 547 2598 476
Turn Bay Length (ft) 270 200 65 300 185 220
Base Capacity (vph) 354 366 481 506 539 187 1492 236 1686 788
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 029 045 011 019 029 036 057 047 020 0.08
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 96.8
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 28.4 Intersection LOS: C
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1: Meridian Ave E (SR 161) & 8th StE
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Existing 2016 Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 54 11 45 15 16 26 24 914 8 15 373 27
Future Volume (vph) 54 11 45 15 16 26 24 914 8 15 373 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099 1.00 1.00
Frt 0.878 0.908 0.999 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1687 1542 0 1736 1644 0 1736 3467 0 1736 3436 0
FIt Permitted 0.728 0.719 0.950 0.950
Satd. Flow (perm) 1290 1542 0 1312 1644 0 1736 3467 0 1731 3436 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 27 1 9
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 2 1 1 2 4 4
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 7% % % 4% 4% 4% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 56 11 47 16 17 27 25 952 8 16 389 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 56 58 0 16 44 0 25 960 0 16 417 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 380 380 380 380 150  67.0 150 67.0
Total Split (%) 3L.7% 31.7% 3L.7% 31.7% 12.5% 55.8% 12.5% 55.8%
Maximum Green (s) 334 334 334 334 104 621 104 621
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 49 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap () 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
11/29/2016 8:00 am Synchro 9 Report
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Existing 2016 Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 100 100 109 109 6.7 712 6.6  69.0
Actuated g/C Ratio 011 o011 012 012 007 0.79 007 0.77
v/c Ratio 039 0.27 0.10 0.20 019 035 012 0.16
Control Delay 459 182 380 223 44.2 4.7 429 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 459 182 380 223 44.2 4.7 429 4.6
LOS D B D C D A D A
Approach Delay 31.8 26.5 5.7 6.0
Approach LOS C C A A
Queue Length 50th (ft) 27 5 7 8 12 65 8 23
Queue Length 95th (ft) 71 42 28 41 41 183 30 71
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 482 606 491 632 202 2753 202 2643
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 0.10 0.03  0.07 012 035 0.08 0.16
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 89.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.39
Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Existing 2016 Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 75 50 96 52 74 47 95 835 26 21 353 35
Future Volume (vph) 75 50 96 52 74 47 95 835 26 21 353 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099
Frt 0.902 0.942 0.995 0.986
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1703 1603 0 1703 1680 0 1736 3454 0 1736 3423 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1701 1603 0 1701 1680 0 1736 3454 0 1736 3423 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 72 23 3 9
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1274 2535 555 2630
Travel Time (s) 24.8 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 81 54 103 56 80 51 102 898 28 23 380 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 81 157 0 56 131 0 102 926 0 23 418 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 210 390 170  35.0 240 620 120  50.0
Total Split (%) 16.2% 30.0% 13.1% 26.9% 185% 47.7% 9.2% 385%
Maximum Green (s) 16.4 344 124 304 194 571 74 451
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
11/29/2016 8:00 am Synchro 9 Report
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Existing 2016 Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 102 132 88 120 113 598 6.8 510
Actuated g/C Ratio 010 0.14 009 012 012 061 007 052
v/c Ratio 046  0.56 037 058 051 044 019 0.23
Control Delay 533 316 528  46.1 528 138 525  16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 533 316 528  46.1 528 138 525  16.6
LOS D C D D D B D B
Approach Delay 38.9 48.1 17.7 18.5
Approach LOS D D B B
Queue Length 50th (ft) 48 49 33 64 60 141 14 79
Queue Length 95th (ft) 107 123 82 137 127 306 44 145
Internal Link Dist (ft) 1194 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 293 624 221 551 353 2116 134 1791
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 028 0.25 025 0.24 029 044 017 0.23
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 97.7
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 23.5 Intersection LOS: C
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
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Northwood Elementary Replacement

Existing 2016 Morning Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 0 121 5 35 123 0 11 0 79 0 0 1
Future Vol, veh/h 0 121 5 35 123 0 11 0 79 0 0 1
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 8 8 8 84 84 84 98 98 98 25 25 25
Heavy Vehicles, % 6 6 6 4 4 4 6 6 6 0 0 0
Mvmt Flow 0 142 6 42 146 0 11 0 & 0 0 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 147 0 0 148 0 0 377 376 145 417 379 147
Stage 1 - - - 145 145 - 231 231 -
Stage 2 - - 232 231 - 186 148 -
Critical Hdwy 4.16 4.14 7.16 6.56 6.26 71 65 6.2
Critical Hdwy Stg 1 - - 6.16 5.56 - 6.1 55 -
Critical Hdwy Stg 2 - - 6.16 5.56 - 6.1 55 -
Follow-up Hdwy 2.254 2.236 3.554 4.054 3.354 35 4 33
Pot Cap-1 Maneuver 1411 1421 573 549 892 550 556 905
Stage 1 - - 848 769 - 776 717 -
Stage 2 762 706 820 779
Platoon blocked, %

Mov Cap-1 Maneuver 1411 1421 557 531 892 488 538 904
Mov Cap-2 Maneuver - - 557 531 - 488 538 -
Stage 1 848 769 775 694
Stage 2 734 683 746 779

Approach EB WB NB SB

HCM Control Delay, s 0 1.7 9.9 9

HCM LOS A A

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 831 1411 - 1421 904

HCM Lane V/C Ratio 0.111 - - 0.029 - 0.004

HCM Control Delay (s) 9.9 0 7.6 0 - 9

HCM Lane LOS A A - - A A - A

HCM 95th 9tile Q(veh) 0.4 0 0.1 0

Northwood Elementary Replacement 8:00 am 11/29/2016 Existing 2016 Morning Peak Synchro 9 Report
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Northwood Elementary Replacement

Existing 2016 Morning Peak

5: 98th Ave E/School Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 62 148 0 0 124 78 1 1 0 74 1 37
Future Vol, veh/h 62 148 0 0 124 78 1 1 0 74 1 37
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - 0 - 0 - 0 -
Peak Hour Factor 82 82 82 84 84 84 25 25 25 42 42 42
Heavy Vehicles, % 7 3 0 0 7 5 0 0 0 11 0 0
Mvmt Flow 76 180 0 0 148 93 4 4 0 176 2 88
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow Al 241 0 0 180 0 0 571 573 180 529 527 195
Stage 1 - - - - 332 332 195 195 -
Stage 2 - - 239 241 334 332 -
Critical Hdwy 4.17 4.1 71 65 6.2 721 65 6.2
Critical Hdwy Stg 1 - - 6.1 55 6.21 55 -
Critical Hdwy Stg 2 - - 6.1 55 6.21 55 -
Follow-up Hdwy 2.263 2.2 35 4 33 3.599 4 33
Pot Cap-1 Maneuver 1297 1408 435 432 868 446 459 851
Stage 1 - - 686 648 - 786 743 -
Stage 2 769 710 661 648
Platoon blocked, %

Mov Cap-1 Maneuver 1297 1408 369 404 868 420 429 850
Mov Cap-2 Maneuver - - 369 404 - 420 429 -
Stage 1 641 606 734 742
Stage 2 687 709 614 606

Approach EB WB NB SB

HCM Control Delay, s 2.3 0 145 19.9

HCM LOS B C

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 386 1297 - 1408 504

HCM Lane V/C Ratio 0.021 0.058 - - - - 0.529

HCM Control Delay (s) 145 79 0 - 0 19.9

HCM Lane LOS B A A - A C

HCM 95th %tile Q(veh) 01 02 - - 0 31

Northwood Elementary Replacement 8:00 am 11/29/2016 Existing 2016 Morning Peak Synchro 9 Report
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Existing 2016 Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 65 22 74 22 17 31 43 619 28 30 1137 94
Future Volume (vph) 65 22 74 22 17 31 43 619 28 30 1137 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 100 1.00 100 1.00
Frt 0.884 0.903 0.993 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1615 0 1703 1605 0 1736 3443 0 1736 3426 0
FIt Permitted 0.724 0.647 0.950 0.950
Satd. Flow (perm) 1321 1615 0 1160 1605 0 1734 3443 0 1734 3426 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 33 6 11
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 1 1 2 1 1 2
Confl. Bikes (#/hr) 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 69 23 79 23 18 33 46 659 30 32 1210 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 69 102 0 23 51 0 46 689 0 32 1310 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 36.0 360 36.0 360 142 720 120 698
Total Split (%) 30.0% 30.0% 30.0% 30.0% 11.8% 60.0% 10.0% 58.2%
Maximum Green (s) 314 314 314 314 96 67.1 74 649
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 49 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap () 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Existing 2016 Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 116 116 116 116 76 706 69  69.9
Actuated g/C Ratio 012 012 012 012 008 0.72 007 071
v/c Ratio 045 0.39 017 024 035 0.28 027 054
Control Delay 50.2 186 425 227 50.7 6.1 50.1 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 186 425 227 50.7 6.1 50.1 9.0
LOS D B D C D A D A
Approach Delay 313 28.9 8.9 10.0
Approach LOS C C A A
Queue Length 50th (ft) 42 13 13 10 28 80 19 200
Queue Length 95th (ft) 86 62 38 45 66 125 51 315
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 421 569 370 534 169 2465 130 2429
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.18 006 0.10 027 0.28 025 054
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 98.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Existing 2016 Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 84 80 129 49 44 36 98 566 51 51 1097 88
Future Volume (vph) 84 80 129 49 44 36 98 566 51 51 1097 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 1.00 1.00
Frt 0.907 0.932 0.988 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1641 0 1752 1709 0 1752 3463 0 1736 3427 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1717 1641 0 1752 1709 0 1752 3463 0 1736 3427 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 29 10 8
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1274 2535 555 2630
Travel Time (s) 24.8 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 5% 5% 5% 3% 3% 3% 3% 3% 3% 4% 4% 4%
Adj. Flow (vph) 88 83 134 51 46 38 102 590 53 53 1143 92
Shared Lane Traffic (%)
Lane Group Flow (vph) 88 217 0 51 84 0 102 643 0 53 1235 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 170 345 142 317 180  66.9 144 633
Total Split (%) 13.1% 26.5% 10.9% 24.4% 13.8% 51.5% 11.1% 48.7%
Maximum Green (s) 124 299 96 271 134 620 98 584
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Existing 2016 Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 103 165 82 146 11.0  65.0 83 59.6
Actuated g/C Ratio 009 0.15 007 013 0.10 058 007 053
v/c Ratio 056  0.75 040 034 059 032 041  0.67
Control Delay 65.2 497 625 352 652 151 62.7 236
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.2  49.7 625 352 652 151 62.7 236
LOS E D E D E B E C
Approach Delay 54.2 455 21.9 25.2
Approach LOS D D C C
Queue Length 50th (ft) 63 115 37 37 73 133 38 352
Queue Length 95th (ft) 126 202 84 87 141 208 85 520
Internal Link Dist (ft) 1194 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 193 488 153 443 213 2020 154 1834
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 046  0.44 033 019 048 0.32 034  0.67
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 111.6
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
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Northwood Elementary Replacement Existing 2016 Afternoon Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 3.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 1 178 35 81 126 1 13 0 67 1 0 0
Future Vol, veh/h 1 178 35 81 126 1 13 0 67 1 0 0
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 7% 75 75 wooTr T 25 25 25
Heavy Vehicles, % 2 2 2 3 3 3 8 8 8 0 0 0
Mvmt Flow 1 212 42 108 168 1 17 0 87 4 0 0
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 170 0 0 254 0 0 620 621 233 665 642 170
Stage 1 - - - - - - 235 235 - 386 386 -
Stage 2 - - - - - - 385 386 - 279 256 -
Critical Hdwy 4.12 - - 4.13 - - 7.18 6.58 6.28 71 65 6.2
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.1 55 -
Critical Hdwy Stg 2 - - - - - 6.18 5.58 - 6.1 55 -
Follow-up Hdwy 2.218 - - 2.227 - - 3.572 4.072 3.372 35 4 33
Pot Cap-1 Maneuver 1407 - - 1305 - - 392 396 791 376 395 879
Stage 1 - - - - - - 755 699 - 641 614 -
Stage 2 - - - - - - 626 600 - 732 699
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1407 - - 1305 - - 364 359 791 311 358 878
Mov Cap-2 Maneuver - - - - - - 364 359 - 311 358 -
Stage 1 - - - - - - 754 698 - 640 558
Stage 2 - - - - - - 569 545 - 651 698

Approach EB WB NB SB

HCM Control Delay, s 0 3.1 114 16.7

HCM LOS B C

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 664 1407 - - 1305 - - 311

HCM Lane V/C Ratio 0.156 0.001 - - 0.083 - - 0.013

HCM Control Delay (s) 114 76 0 - 8 0 - 167

HCM Lane LOS B A A - A A - C

HCM 95th %tile Q(veh) 0.6 0 - - 03 - - 0
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Northwood Elementary Replacement

Existing 2016 Afternoon Peak

5: 98th Ave E/School Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh
Movement EBL NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S s
Traffic Vol, veh/h 39 1 0 4 69 1 38
Future Vol, veh/h 39 1 0 4 69 1 38
Conflicting Peds, #/hr 1 0 0 0 0 0 0
Sign Control Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None
Storage Length - - - -
Veh in Median Storage, # 0 0
Grade, % - 0 - 0 -
Peak Hour Factor 94 63 63 63 4 34 A
Heavy Vehicles, % 8 0 0 0 7 0 8
Mvmt Flow 41 2 0 6 203 3 112
Major/Minor Majorl Minorl Minor2
Conflicting Flow Al 249 589 558 226 536 533 224
Stage 1 - 309 309 224 224 -
Stage 2 - 280 249 312 309 -
Critical Hdwy 4.18 71 65 6.2 717 65 6.28
Critical Hdwy Stg 1 - 6.1 55 6.17 55 -
Critical Hdwy Stg 2 - 6.1 55 6.17 55 -
Follow-up Hdwy 2.272 35 4 33 3.563 4 3372
Pot Cap-1 Maneuver 1282 423 441 818 448 456 801
Stage 1 - 705 663 - 767 722 -
Stage 2 731 704 688 663
Platoon blocked, %

Mov Cap-1 Maneuver 1282 352 424 818 432 439 800
Mov Cap-2 Maneuver - 352 424 - 432 439 -
Stage 1 679 638 738 721
Stage 2 626 703 657 638

Approach EB NB SB

HCM Control Delay, s 12 10.6 225

HCM LOS B C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 647

HCM Lane V/C Ratio 0.012

HCM Control Delay (s) 10.6

HCM Lane LOS B

HCM 95th 9tile Q(veh) 0
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Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Forecast 2019 WOP Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b 4 ul LI 5 LI ul
Traffic Volume (vph) 144 114 74 61 102 170 98 1166 40 120 525 95
Future Volume (vph) 144 114 74 61 102 170 98 1166 40 120 525 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 270 0 200 65 300 0 185 220
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 095 1.00 095 1.00
Ped Bike Factor 100 099 1.00 099 1.00 1.00 1.00 0.98
Frt 0.941 0.850 0.995 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1671 1644 0 1752 1845 1568 1736 3451 0 1752 3505 1568
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1670 1644 0 1744 1845 1547 1733 3451 0 1750 3505 1533
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 173 3 98
Link Speed (mph) 20 20 35 20
Link Distance (ft) 439 627 2678 556
Travel Time (s) 15.0 214 52.2 19.0
Confl. Peds. (#/hr) 1 4 4 1 1 3 3 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 8% 8% 8% 3% 3% 3% 4% 4% 4% 3% 3% 3%
Adj. Flow (vph) 147 116 76 62 104 173 100 1190 41 122 536 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 147 192 0 62 104 173 100 1231 0 122 536 97
Turn Type Split NA Split NA  Perm Prot NA Prot NA  Perm
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 4 2
Detector Phase 8 8 4 4 4 1 6 5 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100 100 6.0 100 60 100 100
Minimum Split (s) 300 300 360 360 360 200 500 226 500 50.0
Total Split (s) 250 250 3.0 310 310 150 464 176 490 490
Total Split (%) 20.8% 20.8% 25.8% 25.8% 25.8% 12.5% 38.7% 14.7% 40.8% 40.8%
Maximum Green (s) 204 204 264 264 264 104 415 13.0 441 441
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 39 3.6 39 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9 4.9
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.7 2.5 35 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 100 00 100 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 150 00 150 150
Recall Mode None  None None None None None Max None Max Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 180 180 250 250 250 15.0 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
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Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Forecast 2019 WOP Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 153 153 122 122 122 94 425 113 444 444
Actuated g/C Ratio 015 0.15 012 012 012 009 042 011 044 044
v/c Ratio 058 071 029 046 051 062 0.84 062 034 013
Control Delay 494 505 451 491 121 624 336 58.1 203 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 505 451 491 121 624 336 58.1 203 4.7
LOS D D D D B E C E C A
Approach Delay 50.0 29.5 35.8 24.4
Approach LOS D C D C
Queue Length 50th (ft) 87 102 37 63 0 61 358 74 113 0
Queue Length 95th (ft) 161 188 80 122 60 #139  #593 147 186 32
Internal Link Dist (ft) 359 547 2598 476
Turn Bay Length (ft) 270 200 65 300 185 220
Base Capacity (vph) 342 356 465 490 537 181 1467 229 1554 734
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 043 054 013 021 032 055 0.84 053 034 013
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 100
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 33.7 Intersection LOS: C
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Meridian Ave E (SR 161) & 8th StE
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 WOP Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 74 12 52 16 17 32 27 1298 8 23 569 48
Future Volume (vph) 74 12 52 16 17 32 27 1298 8 23 569 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099 1.00 1.00
Frt 0.879 0.903 0.999 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1687 1544 0 1736 1634 0 1736 3467 0 1736 3429 0
FIt Permitted 0.724 0.713 0.950 0.950
Satd. Flow (perm) 1282 1544 0 1301 1634 0 1736 3467 0 1733 3429 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 54 33 1 12
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 2 1 1 2 4 4
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 7% % % 4% 4% 4% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 77 13 54 17 18 33 28 1352 8 24 593 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 67 0 17 51 0 28 1360 0 24 643 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100  10.0 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 36.0 360 36.0 360 114 727 113 726
Total Split (%) 30.0% 30.0% 30.0% 30.0% 9.5% 60.6% 9.4% 60.5%
Maximum Green (s) 314 314 314 314 68 678 6.7 677
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 WOP Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 112 112 120 120 64 757 64 735
Actuated g/C Ratio 012 012 012 012 007 0.78 007 0.76
v/c Ratio 052 0.30 011 022 025 0.0 021 0.25
Control Delay 541 186 404 221 50.9 7.1 50.0 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 541 186 404 221 50.9 7.1 50.0 5.7
LOS D B D C D A D A
Approach Delay 37.6 26.7 8.0 7.3
Approach LOS D C A A
Queue Length 50th (ft) 47 8 10 10 17 119 15 72
Queue Length 95th (ft) 94 47 30 45 47 315 43 116
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 415 537 421 552 121 2701 120 2596
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 012 0.04  0.09 023 0.50 020 0.25
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 97.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 WOP Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 140 62 143 58 87 67 125 1011 32 35 564 95
Future Volume (vph) 140 62 143 58 87 67 125 1011 32 35 564 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099
Frt 0.895 0.935 0.995 0.978
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1703 1589 0 1703 1666 0 1736 3454 0 1736 339 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1701 1589 0 1701 1666 0 1736 3454 0 1736 339 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 89 27 3 16
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1274 2535 555 2630
Travel Time (s) 24.8 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 151 67 154 62 94 72 134 1087 34 38 606 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 221 0 62 166 0 134 1121 0 38 708 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 250 416 154 320 232 612 11.8 498
Total Split (%) 19.2% 32.0% 11.8% 24.6% 17.8% 47.1% 9.1% 38.3%
Maximum Green (s) 204 370 108 274 186  56.3 72 449
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
Northwood Elementary Replacement 8:00 am 11/29/2019 Forecast 2019 WOP Morning Peak Synchro 9 Report

Heffron Transportation, Inc. -JAB



Northwood Elementary Replacement
3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 WOP Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 148 231 89 147 135 585 6.9 469
Actuated g/C Ratio 014 021 008 0.14 012 054 006 043
v/c Ratio 065 054 045  0.67 062 0.60 035 048
Control Delay 60.1  28.8 616 521 60.1 216 624 251
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.1  28.8 616 521 60.1 216 624 251
LOS E C E D E C E C
Approach Delay 415 54.7 25.7 27.0
Approach LOS D D C C
Queue Length 50th (ft) 105 87 43 97 93 302 27 180
Queue Length 95th (ft) 186 167 96 177 168 461 68 300
Internal Link Dist (ft) 1194 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 324 606 171 445 301 1859 116 1471
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 047  0.36 036 0.37 045  0.60 033 048
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 108.8
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 30.9 Intersection LOS: C
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
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Northwood Elementary Replacement Forecast 2019 WOP Morning Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 3.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 0 147 5 75 176 0 12 0 143 0 0 1
Future Vol, veh/h 0 147 5 75 176 0 12 0 143 0 0 1
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 8 8 8 84 84 84 98 98 98 25 25 25
Heavy Vehicles, % 6 6 6 4 4 4 6 6 6 0 0 0
Mvmt Flow 0 173 6 89 210 0 12 0 146 0 0 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow Al 211 0 0 179 0 0 566 565 176 638 568 211
Stage 1 - - - - - - 176 176 - 389 389 -
Stage 2 - - - - - - 390 389 - 249 179 -
Critical Hdwy 4.16 - - 4.14 - - 7.16 6.56 6.26 71 65 6.2
Critical Hdwy Stg 1 - - - - - - 6.16 5.56 - 6.1 55 -
Critical Hdwy Stg 2 - - - - - 6.16 5.56 - 6.1 55 -
Follow-up Hdwy 2.254 - - 2.236 - - 3.554 4.054 3.354 35 4 33
Pot Cap-1 Maneuver 1336 - - 1385 - - 429 429 857 392 435 834
Stage 1 - - - - - - 817 746 - 639 612 -
Stage 2 - - - - - - 626 601 - 759 755
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1336 - - 1385 - - 403 397 857 307 403 833
Mov Cap-2 Maneuver - - - - - - 403 397 - 307 403 -
Stage 1 - - - - - - 817 746 - 638 567
Stage 2 - - - - - - 578 557 - 630 755

Approach EB WB NB SB

HCM Control Delay, s 0 2.3 10.7 9.3

HCM LOS B A

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 788 1336 - - 1385 - - 833

HCM Lane V/C Ratio 0.201 - - - 0.064 - - 0.005

HCM Control Delay (s) 10.7 0 7.8 0 - 03

HCM Lane LOS B A - - A A - A

HCM 95th %tile Q(veh) 0.7 0 0.2 - - 0
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Northwood Elementary Replacement

Forecast 2019 WOP Morning Peak

5: 98th Ave E/School Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 11.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 63 264 0 0 215 78 1 1 0 74 1 38
Future Vol, veh/h 63 264 0 0 215 78 1 1 0 74 1 38
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - 0 - 0 - 0 -
Peak Hour Factor 82 82 82 84 84 84 25 25 25 42 42 42
Heavy Vehicles, % 7 2 0 0 4 5 0 0 0 11 0 0
Mvmt Flow 77 322 0 0 25 93 4 4 0 176 2 90
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 350 0 0 322 0 0 825 826 322 781 779 303
Stage 1 - - - - 476 476 303 303 -
Stage 2 - - 349 350 478 476 -
Critical Hdwy 4.17 4.1 71 65 6.2 721 65 6.2
Critical Hdwy Stg 1 - - 6.1 55 6.21 55 -
Critical Hdwy Stg 2 - - 6.1 55 6.21 55 -
Follow-up Hdwy 2.263 2.2 35 4 33 3.599 4 33
Pot Cap-1 Maneuver 1182 1249 294 310 724 302 330 741
Stage 1 - - 574 560 - 687 667 -
Stage 2 671 636 552 560
Platoon blocked, %
Mov Cap-1 Maneuver 1182 1249 241 285 724 280 304 740
Mov Cap-2 Maneuver - - 241 285 - 280 304
Stage 1 529 516 632 666
Stage 2 587 635 504 516
Approach EB WB NB SB
HCM Control Delay, s 1.6 0 19.2 41.1
HCM LOS C E
Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl
Capacity (veh/h) 261 1182 - 1249 354
HCM Lane V/C Ratio 0.031 0.065 - - - 0.76
HCM Control Delay (s) 192 83 0 - 0 41.1
HCM Lane LOS C A A - A E
HCM 95th %tile Q(veh) 01 02 - - 0 6.1
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 WOP Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 87 23 81 23 18 40 48 866 31 36 1492 118
Future Volume (vph) 87 23 81 23 18 40 48 866 31 36 1492 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 100 1.00 100 1.00
Frt 0.883 0.896 0.995 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1613 0 1703 1591 0 1736 3451 0 1736 3427 0
FIt Permitted 0.717 0.614 0.950 0.950
Satd. Flow (perm) 1308 1613 0 1101 1591 0 1735 3451 0 1734 3427 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 86 43 5 11
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 1 1 2 1 1 2
Confl. Bikes (#/hr) 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 93 24 86 24 19 43 51 921 33 38 1587 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 110 0 24 62 0 51 954 0 38 1713 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100  10.0 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 358 358 358 358 114 724 11.8 728
Total Split (%) 29.8% 29.8% 29.8% 29.8% 9.5% 60.3% 9.8% 60.7%
Maximum Green (s) 312 312 312 312 68 675 72 679
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 WOP Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 128 128 128 128 66 731 68 710
Actuated g/C Ratio 012 012 012 012 006 071 0.07 0.69
v/c Ratio 057  0.40 018 0.26 046  0.39 033 072
Control Delay 559 175 423 205 60.2 7.4 541 130
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 559 175 423 205 60.2 7.4 541 130
LOS E B D C E A D B
Approach Delay 35.1 26.6 10.1 13.9
Approach LOS D C B B
Queue Length 50th (ft) 58 14 14 11 32 131 24 336
Queue Length 95th (ft) 110 63 39 48 74 200 59 503
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 399 551 335 515 115 2464 122 2378
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 023 0.20 007 012 044  0.39 031 072
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 102.4
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 WOP Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 143 94 165 56 58 52 144 775 58 70 1297 157
Future Volume (vph) 143 94 165 56 58 52 144 775 58 70 1297 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 1.00 1.00
Frt 0.904 0.929 0.990 0.984
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1636 0 1752 1703 0 1752 3470 0 1736 3407 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1717 1636 0 1752 1703 0 1752 3470 0 1736 3407 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 31 8 13
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1274 2535 555 2630
Travel Time (s) 24.8 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 5% 5% 5% 3% 3% 3% 3% 3% 3% 4% 4% 4%
Adj. Flow (vph) 149 98 172 58 60 54 150 807 60 73 1351 164
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 270 0 58 114 0 150 867 0 73 1515 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 174 372 11.8 316 172 64.2 16.8  63.8
Total Split (%) 13.4% 28.6% 9.1% 24.3% 13.2% 49.4% 12.9% 49.1%
Maximum Green (s) 128 326 72 2710 126 59.3 122 589
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
Northwood Elementary Replacement 2:45 pm 11/29/2019 Forecast 2019 WOP Afternoon Peak Synchro 9 Report

Heffron Transportation, Inc. -JAB



Northwood Elementary Replacement
3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 WOP Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 126 228 70 149 124 642 98  59.1
Actuated g/C Ratio 011 0.19 006 0.13 011 054 0.08 0.0
v/c Ratio 081 0.73 056 047 081 0.46 051 0.88
Control Delay 844 465 769 403 841 192 65.4 345
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 84.4 465 769 403 841 192 65.4 345
LOS F D E D F B E C
Approach Delay 60.0 52.6 28.8 35.9
Approach LOS E D C D
Queue Length 50th (ft) 112 153 44 59 113 211 54 522
Queue Length 95th (ft) #248 249 #108 116 #249 324 110 #798
Internal Link Dist (ft) 1194 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 187 501 107 415 188 1893 180 1716
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 080 054 054 0.27 0.80 0.46 041 0.88
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 117.8
Natural Cycle: 125
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 37.7 Intersection LOS: D
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
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Northwood Elementary Replacement Forecast 2019 WOP Afternoon Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 4.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 1 226 37 148 163 1 14 0 109 1 0 0
Future Vol, veh/h 1 226 37 148 163 1 14 0 109 1 0 0
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 7% 75 75 wooTr T 25 25 25
Heavy Vehicles, % 2 2 2 3 3 3 8 8 8 0 0 0
Mvmt Flow 1 269 44 197 217 1 18 0 142 4 0 0
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 220 0 0 313 0 0 906 907 291 978 929 219
Stage 1 - - - - - - 293 293 - 614 614 -
Stage 2 - - - - - - 613 614 - 364 315 -
Critical Hdwy 4.12 - - 4.13 - - 7.18 6.58 6.28 71 65 6.2
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.1 55 -
Critical Hdwy Stg 2 - - - - - 6.18 5.58 - 6.1 55 -
Follow-up Hdwy 2.218 - - 2.227 - - 3.572 4.072 3.372 35 4 33
Pot Cap-1 Maneuver 1349 - - 1242 - - 251 269 734 232 270 826
Stage 1 - - - - - - 702 660 - 483 486 -
Stage 2 - - - - - - 470 473 - 659 659
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1349 - - 1242 - - 216 220 734 161 221 825
Mov Cap-2 Maneuver - - - - - - 216 220 - 161 221 -
Stage 1 - - - - - - 701 659 - 482 398
Stage 2 - - - - - - 385 387 - 531 658

Approach EB WB NB SB

HCM Control Delay, s 0 4 13.6 27.9

HCM LOS B D

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 577 1349 - - 1242 - - 161

HCM Lane V/C Ratio 0.277 0.001 - - 0.159 - - 0.025

HCM Control Delay (s) 136 7.7 0 - 84 0 - 279

HCM Lane LOS B A A - A A - D

HCM 95th 9tile Q(veh) 1.1 0 - - 06 - - 01
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Northwood Elementary Replacement

Forecast 2019 WOP Afternoon Peak

5: 98th Ave E/School Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 16.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 39 309 0 0 299 46 1 0 4 70 1 39
Future Vol, veh/h 39 309 0 0 299 46 1 0 4 70 1 39
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - 0 - 0 - 0 -
Peak Hour Factor 94 94 9% 90 90 90 63 63 63 34 34 34
Heavy Vehicles, % 8 4 0 0 1 1 0 0 0 7 0 8
Mvmt Flow 41 329 0 0 332 51 2 0 6 206 3 115
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 384 0 0 329 0 0 829 796 329 774 771 359
Stage 1 - - - - 412 412 359 359 -
Stage 2 - - 417 384 415 412 -
Critical Hdwy 4.18 4.1 71 65 6.2 717 65 6.28
Critical Hdwy Stg 1 - - 6.1 55 6.17 55 -
Critical Hdwy Stg 2 - - 6.1 55 6.17 55 -
Follow-up Hdwy 2.272 2.2 35 4 33 3.563 4 3372
Pot Cap-1 Maneuver 1142 1242 292 322 717 310 333 672
Stage 1 - - 621 598 - 649 631 -
Stage 2 617 615 605 598
Platoon blocked, %

Mov Cap-1 Maneuver 1142 1242 232 308 717 297 318 671
Mov Cap-2 Maneuver - - 232 308 - 297 318 -
Stage 1 594 572 620 630
Stage 2 509 614 573 572

Approach EB WB NB SB
HCM Control Delay, s 0.9 0 12.2 54.5
HCM LOS B F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 506 1142 - 1242 370

HCM Lane V/C Ratio 0.016 0.036 - - - - 0.874

HCM Control Delay (s) 122 83 0 - 0 54.5

HCM Lane LOS B A A - A F

HCM 95th 9tile Q(veh) 0 01 - - 0 8.5
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Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Forecast 2019 With Project Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b 4 ul LI 5 LI ul
Traffic Volume (vph) 144 114 74 69 102 170 98 1178 47 120 526 95
Future Volume (vph) 144 114 74 69 102 170 98 1178 47 120 526 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 270 0 200 65 300 0 185 220
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 095 1.00 095 1.00
Ped Bike Factor 100 0.99 1.00 099 1.00 1.00 1.00 0.98
Frt 0.941 0.850 0.994 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1671 1644 0 1752 1845 1568 1736 3447 0 1752 3505 1568
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1670 1644 0 1744 1845 1547 1733 3447 0 1750 3505 1533
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 173 4 98
Link Speed (mph) 20 20 35 20
Link Distance (ft) 439 627 2678 556
Travel Time (s) 15.0 214 52.2 19.0
Confl. Peds. (#/hr) 1 4 4 1 1 3 3 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 8% 8% 8% 3% 3% 3% 4% 4% 4% 3% 3% 3%
Adj. Flow (vph) 147 116 76 70 104 173 100 1202 48 122 537 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 147 192 0 70 104 173 100 1250 0 122 537 97
Turn Type Split NA Split NA  Perm Prot NA Prot NA  Perm
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 4 2
Detector Phase 8 8 4 4 4 1 6 5 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100  10.0 6.0 10.0 60 100 100
Minimum Split (s) 300 300 360 360 360 200 500 226 500 50.0
Total Split (s) 250  25.0 3.0 310 310 150 464 176 490 490
Total Split (%) 20.8% 20.8% 25.8% 25.8% 25.8% 12.5% 38.7% 14.7% 40.8% 40.8%
Maximum Green (s) 204 204 264 264 264 104 415 13.0 441 441
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 39 3.6 39 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9 4.9
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.7 2.5 35 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 100 00 100 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 00 150 00 150 150
Recall Mode None  None None None None None Max None Max Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 180 180 250 250 250 15.0 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
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Northwood Elementary Replacement
1: Meridian Ave E (SR 161) & 8th St E

Forecast 2019 With Project Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 153 153 122 122 122 94 425 113 444 444
Actuated g/C Ratio 015 0.15 012 012 012 009 042 011 044 044
v/c Ratio 058 071 033 046 051 062 085 062 035 013
Control Delay 49.4 505 459 491 121 624 344 58.1 203 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 505 459 491 121 624 344 58.1 203 4.7
LOS D D D D B E C E C A
Approach Delay 50.0 30.0 36.5 24.4
Approach LOS D C D C
Queue Length 50th (ft) 87 102 42 63 0 61 367 74 114 0
Queue Length 95th (ft) 161 188 88 122 60 #139  #608 147 187 32
Internal Link Dist (ft) 359 547 2598 476
Turn Bay Length (ft) 270 200 65 300 185 220
Base Capacity (vph) 342 356 465 490 537 181 1466 229 1554 734
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 043 054 015 021 032 055 085 053 035 013
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 100
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Meridian Ave E (SR 161) & 8th StE
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 With Project Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 74 12 54 24 17 32 28 1320 16 23 581 48
Future Volume (vph) 74 12 54 24 17 32 28 1320 16 23 581 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099 1.00 1.00
Frt 0.878 0.903 0.998 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1687 1542 0 1736 1634 0 1736 3463 0 1736 3433 0
FIt Permitted 0.724 0.712 0.950 0.950
Satd. Flow (perm) 1283 1542 0 1299 1634 0 1736 3463 0 1733 3433 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 56 33 2 12
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 2 1 1 2 4 4
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 7% % % 4% 4% 4% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 77 13 56 25 18 33 29 1375 17 24 605 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 69 0 25 51 0 29 1392 0 24 655 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 36.0 360 36.0 360 114 727 11.3 726
Total Split (%) 30.0% 30.0% 30.0% 30.0% 9.5% 60.6% 9.4% 60.5%
Maximum Green (s) 314 314 314 314 68 678 6.7 677
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 49 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap () 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 With Project Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 113 113 121 121 64 75.6 64 734
Actuated g/C Ratio 012 012 012 012 007 0.78 007 0.76
v/c Ratio 052 0.30 015 022 025 052 021 0.25
Control Delay 535 182 414 221 51.2 7.3 50.0 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 535 182 414 221 51.2 7.3 50.0 5.8
LOS D B D C D A D A
Approach Delay 36.8 284 8.2 7.3
Approach LOS D C A A
Queue Length 50th (ft) 47 8 15 10 18 125 15 75
Queue Length 95th (ft) 94 47 40 45 49 330 43 120
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 416 538 421 552 122 2693 120 2594
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 013 0.06 0.09 024 052 020 0.25
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 97.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
‘\ @1 J‘ @2 Y
11.4s | [726s | 365
\*@5 T@s "0
11.3s | [727s | 36s
11/29/2019 8:00 am Synchro 9 Report

Heffron Transportation, Inc. -JAB



Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 With Project Morning Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 171 70 152 58 102 67 137 1011 32 35 564 117
Future Volume (vph) 171 70 152 58 102 67 137 1011 32 35 564 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 100 099 100 099
Frt 0.897 0.941 0.995 0.974
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1703 1593 0 1703 1678 0 1736 3454 0 1736 3381 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1701 1593 0 1701 1678 0 1736 3454 0 1736 3381 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 84 23 3 21
Link Speed (mph) 35 35 35 35
Link Distance (ft) 923 2535 555 2630
Travel Time (s) 18.0 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 184 75 163 62 110 72 147 1087 34 38 606 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 184 238 0 62 182 0 147 1121 0 38 732 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 250 416 154 320 232 612 11.8 498
Total Split (%) 19.2% 32.0% 11.8% 24.6% 17.8% 47.1% 9.1% 38.3%
Maximum Green (s) 204 370 108 274 186  56.3 72 449
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 With Project Morning Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 16.6 265 89 162 143 588 69 464
Actuated g/C Ratio 015 024 008 0.14 013 052 006 041
v/c Ratio 073 054 046  0.70 067 0.62 036 052
Control Delay 65.1 301 641 552 636 235 647 276
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.1 301 641 552 636 235 647 276
LOS E C E E E C E C
Approach Delay 45.3 575 28.2 294
Approach LOS D E C C
Queue Length 50th (ft) 133 104 45 116 107 328 28 205
Queue Length 95th (ft) 227 189 97 196 186 474 69 317
Internal Link Dist (ft) 843 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 312 587 165 431 290 1807 112 1405
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 059 041 038 042 051 0.62 034 052
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 112.5
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 33.9 Intersection LOS: C
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
\'m T:az ¥ 03 J —*og
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Northwood Elementary Replacement

Forecast 2019 With Project Morning Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 0 151 5 95 185 0 12 0 186 0 0 1
Future Vol, veh/h 0 151 5 95 185 0 12 0 186 0 0 1
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - None - - None - - None
Storage Length - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 8 8 8 84 84 84 98 98 98 25 25 25
Heavy Vehicles, % 6 6 6 4 4 4 6 6 6 0 0 0
Mvmt Flow 0 178 6 113 220 0 12 0 190 0 0 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 221 0 0 184 0 0 629 628 181 722 631 221
Stage 1 - - - - - 181 181 - 447 447 -
Stage 2 - - 448 447 - 275 184 -
Critical Hdwy 4.16 4.14 7.16 6.56 6.26 71 65 6.2
Critical Hdwy Stg 1 - - 6.16 5.56 - 6.1 55 -
Critical Hdwy Stg 2 - - 6.16 5.56 - 6.1 55 -
Follow-up Hdwy 2.254 2.236 3.554 4.054 3.354 35 4 33
Pot Cap-1 Maneuver 1325 1379 389 394 851 345 401 824
Stage 1 - - 812 742 - 595 577 -
Stage 2 582 567 736 751
Platoon blocked, %

Mov Cap-1 Maneuver 1325 1379 360 357 851 249 363 823
Mov Cap-2 Maneuver - - 360 357 - 249 363 -
Stage 1 812 742 595 523
Stage 2 525 514 572 751

Approach EB WB NB SB

HCM Control Delay, s 0 2.7 11.2 9.4

HCM LOS B A

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 786 1325 - 1379 - - 823

HCM Lane V/C Ratio 0.257 - - 0.082 - 0.005

HCM Control Delay (s) 11.2 0 7.8 0 - 94

HCM Lane LOS B A A A - A

HCM 95th 9tile Q(veh) 1 0 0.3 - - 0
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Northwood Elementary Replacement

Forecast 2019 With Project Morning Peak

5: dwy/Bus/Staff Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 21 354 0 2 283 22 1 0 2 12 0 1
Future Vol, veh/h 21 354 0 2 283 22 1 0 2 12 0 1
Conflicting Peds, #/hr 15 0 0 0 0 15 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - 0 - 0 - 0 -
Peak Hour Factor 82 82 82 84 84 84 25 25 25 42 42 42
Heavy Vehicles, % 24 1 0 0 3 23 0 0 0 100 100 100
Mvmt Flow 26 432 0 2 337 26 4 0 8 29 0 2
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 378 0 0 432 0 0 839 866 432 857 853 365
Stage 1 - - - 483 483 370 370 -
Stage 2 - - 356 383 487 483 -
Critical Hdwy 4.34 4.1 71 65 6.2 81 75 7.2
Critical Hdwy Stg 1 - - 6.1 55 - 71 65 -
Critical Hdwy Stg 2 - - 6.1 55 - 71 65 -
Follow-up Hdwy 2.416 2.2 35 4 33 44 49 42
Pot Cap-1 Maneuver 1070 1138 288 293 628 192 210 507
Stage 1 - - 569 556 - 490 479 -
Stage 2 666 616 416 419
Platoon blocked, %

Mov Cap-1 Maneuver 1070 1138 279 279 628 182 200 500
Mov Cap-2 Maneuver - - 279 279 - 182 200 -
Stage 1 551 538 468 471
Stage 2 662 606 398 406

Approach EB WB NB SB

HCM Control Delay, s 0.5 0.1 134 275

HCM LOS B D

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 443 1070 - 1138 191

HCM Lane V/C Ratio 0.027 0.024 - 0.002 - 0.162

HCM Control Delay (s) 134 84 0 - 82 0 - 215

HCM Lane LOS B A A - A A - D

HCM 95th %tile Q(veh) 01 01 - - 0 0.6
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Northwood Elementary Replacement Forecast 2019 With Project Morning Peak

6: 24th St E & Staff/Parent Access HCM 2010 TWSC

Intersection

Int Delay, siveh 8.2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations L I Ts % 'l

Traffic Vol, veh/h 92 276 238 105 109 68

Future Vol, veh/h 92 276 238 105 109 68

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 100 - - - 0 0

Veh in Median Storage, # - 0 0 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 82 82 84 84 42 42

Heavy Vehicles, % 0 1 3 0 0 0

Mvmt Flow 112 337 283 125 260 162

Major/Minor Majorl Major2 Minor2

Conflicting Flow Al 408 0 - 0 907 346
Stage 1 - - - - 346 -
Stage 2 - - - - 561 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 35 3.3

Pot Cap-1 Maneuver 1162 - - - 309 702
Stage 1 - - - - 721 -
Stage 2 - - - - 575

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1162 - - - 279 702

Mov Cap-2 Maneuver - - - - 397 -
Stage 1 - - - - 721
Stage 2 - - - - 520

Approach EB WB SB

HCM Control Delay, s 2.1 0 22.7

HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLnlSBLn2

Capacity (veh/h) 1162 - - - 397 702

HCM Lane V/C Ratio 0.097 - - - 0.654 0.231

HCM Control Delay (s) 8.4 - - - 296 117

HCM Lane LOS A - - - D B

HCM 95th 9tile Q(veh) 0.3 - - - 45 09
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 With Project Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 87 23 82 29 18 40 49 880 38 36 1503 118
Future Volume (vph) 87 23 82 29 18 40 49 880 38 36 1503 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 175 0 180 0 280 0 180 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 100 1.00 100 1.00
Frt 0.882 0.896 0.994 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1611 0 1703 1591 0 1736 3447 0 1736 3427 0
FIt Permitted 0.717 0.612 0.950 0.950
Satd. Flow (perm) 1308 1611 0 1097 1591 0 1735 3447 0 1734 3427 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 87 43 6 11
Link Speed (mph) 35 30 35 35
Link Distance (ft) 602 674 2630 2678
Travel Time (s) 11.7 15.3 51.2 52.2
Confl. Peds. (#/hr) 1 1 2 1 1 2
Confl. Bikes (#/hr) 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 4% 4% 4% 4% 4% 4%
Adj. Flow (vph) 93 24 87 31 19 43 52 936 40 38 1599 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 111 0 31 62 0 52 976 0 38 1725 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 100 100 60 100 60 100
Minimum Split (s) 326 326 356 356 106 289 106 279
Total Split (s) 358 358 358 358 114 724 11.8 728
Total Split (%) 29.8% 29.8% 29.8% 29.8% 9.5% 60.3% 9.8% 60.7%
Maximum Green (s) 312 312 312 312 68 675 72 679
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.9 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 49 4.6 4.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 2.7 2.7 2.5 35 3.0 3.0
Minimum Gap () 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 100 0.0 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 00 150
Recall Mode None  None None  None None Max None Max
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 220 18.0 16.0
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Northwood Elementary Replacement
2: Meridian Ave E (SR 161) & 16th Street E

Forecast 2019 With Project Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 131 131 131 131 66 731 68 710
Actuated g/C Ratio 013 0.13 013 0.13 006 071 0.07 0.69
v/c Ratio 056  0.40 022 0.26 046  0.40 033 0.73
Control Delay 55.0  17.2 433 203 60.9 7.6 544 133
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.0  17.2 433 203 60.9 7.6 544 133
LOS D B D C E A D B
Approach Delay 34.4 28.0 10.3 14.2
Approach LOS C C B B
Queue Length 50th (ft) 58 14 18 11 33 137 24 344
Queue Length 95th (ft) 110 63 47 48 76 210 60 520
Internal Link Dist (ft) 522 594 2550 2598
Turn Bay Length (ft) 175 180 280 180
Base Capacity (vph) 397 550 333 513 115 2455 121 2371
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 023 0.20 009 012 045  0.40 031 073
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 102.7
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  2: Meridian Ave E (SR 161) & 16th Street E
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Northwood Elementary Replacement

3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 With Project Afternoon Peak
Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts LI 5 LI 5
Traffic Volume (vph) 165 106 174 56 64 52 150 775 58 70 1297 175
Future Volume (vph) 165 106 174 56 64 52 150 775 58 70 1297 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 185 0 185 0 280 0 280 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 095 0.9
Ped Bike Factor 1.00 0.99 1.00 1.00
Frt 0.907 0.933 0.990 0.982
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1641 0 1752 1711 0 1752 3470 0 1736 3400 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1717 1641 0 1752 1711 0 1752 3470 0 1736 3400 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 28 8 15
Link Speed (mph) 35 35 35 35
Link Distance (ft) 931 2535 555 2630
Travel Time (s) 18.1 49.4 10.8 51.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 5% 5% 5% 3% 3% 3% 3% 3% 3% 4% 4% 4%
Adj. Flow (vph) 172 110 181 58 67 54 156 807 60 73 1351 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 172 291 0 58 121 0 156 867 0 73 1533 0
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 60 100
Minimum Split (s) 106  30.6 106 316 106  26.9 106 299
Total Split (s) 174 372 11.8 316 172 64.2 16.8  63.8
Total Split (%) 13.4% 28.6% 9.1% 24.3% 13.2% 49.4% 12.9% 49.1%
Maximum Green (s) 128 326 72 210 126 59.3 122 589
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 39 3.6 39
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.9 4.6 4.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 3.0 0.2 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 150 0.0 150
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 20.0 15.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
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Northwood Elementary Replacement
3: Meridian Ave E (SR 161) & 24th St E

Forecast 2019 With Project Afternoon Peak

Lanes, Volumes, Timings

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 128 248 70 16.6 126 643 99 59.1
Actuated g/C Ratio 011 021 006 0.14 011 054 0.08 049
v/c Ratio 093 0.75 057 047 085 047 051 091
Control Delay 106.1 485 789 412 899 202 669  38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 106.1 485 789 412 899 202 669  38.0
LOS F D E D F C E D
Approach Delay 69.9 534 30.9 39.3
Approach LOS E D C D
Queue Length 50th (ft) 134 174 44 66 120 221 55 555
Queue Length 95th (ft) #302 276 #111 125 #268 334 111 #837
Internal Link Dist (ft) 851 2455 475 2550
Turn Bay Length (ft) 185 185 280 280
Base Capacity (vph) 184 492 105 408 184 1863 177 1683
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 093 059 055  0.30 085 047 041 091
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 119.9
Natural Cycle: 125
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 41.8 Intersection LOS: D
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  3: Meridian Ave E (SR 161) & 24th StE
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Northwood Elementary Replacement Forecast 2019 With Project Afternoon Peak

4: 94th Ave E & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 1 231 37 174 166 1 14 0 132 1 0 0
Future Vol, veh/h 1 231 37 174 166 1 14 0 132 1 0 0
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 7% 75 75 wooTr T 25 25 25
Heavy Vehicles, % 2 2 2 3 3 3 8 8 8 0 0 0
Mvmt Flow 1 215 44 232 221 1 18 0 11 4 0 0
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 224 0 0 319 0 0 985 987 297 1072 1008 223
Stage 1 - - - - - - 299 299 - 687 687 -
Stage 2 - - - - - - 686 688 - 385 321 -
Critical Hdwy 4.12 - - 4.13 - - 7.18 6.58 6.28 71 65 6.2
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.1 55 -
Critical Hdwy Stg 2 - - - - - 6.18 5.58 - 6.1 55 -
Follow-up Hdwy 2.218 - - 2.227 - - 3.572 4.072 3.372 35 4 33
Pot Cap-1 Maneuver 1345 - - 1235 - - 221 242 728 200 242 822
Stage 1 - - - - - - 697 656 - 440 450 -
Stage 2 - - - - - - 428 438 - 642 655
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1345 - - 1235 - - 184 190 728 128 190 821
Mov Cap-2 Maneuver - - - - - - 184 190 - 128 190 -
Stage 1 - - - - - - 696 655 - 439 353
Stage 2 - - - - - - 336 344 - 490 654

Approach EB WB NB SB

HCM Control Delay, s 0 4.4 145 34

HCM LOS B D

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 567 1345 - - 1235 - - 128

HCM Lane V/C Ratio 0.334 0.001 - - 0.188 - - 0.031

HCM Control Delay (s) 145 77 0 - 86 0 - 34

HCM Lane LOS B A A - A A - D

HCM 95th %tile Q(veh) 15 0 - - 07 - - 01
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Northwood Elementary Replacement Forecast 2019 With Project Afternoon Peak

5: 98th Ave E/Bus/Staff Access & 24th St E HCM 2010 TWSC
Intersection
Int Delay, siveh 3.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S Fi S Fi S s
Traffic Vol, veh/h 5 311 0 2 350 8 1 0 4 26 0o 17
Future Vol, veh/h 5 31 0 2 350 8 1 0 4 26 0 17
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 9% 90 90 90 63 63 63 34 34 34
Heavy Vehicles, % 100 3 0 0 1 100 0 0 0 31 0 29
Mvmt Flow 5 39% 0 2 389 9 2 0 6 76 0 50
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 399 0 0 395 0 0 828 808 395 807 804 394
Stage 1 - - - - - - 405 405 - 399 399 -
Stage 2 - - - - - - 423 403 - 408 405 -
Critical Hdwy 5.1 - - 41 - - 71 65 6.2 741 65 6.49
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 641 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 641 55 -
Follow-up Hdwy 31 - - 2.2 - - 35 4 33 3.779 4 3.561
Pot Cap-1 Maneuver 780 - - 1175 - - 293 317 659 268 319 600
Stage 1 - - - - - - 626 602 - 573 606 -
Stage 2 - - - - - - 613 603 - 566 602
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 780 - - 1175 - - 266 314 659 263 316 599
Mov Cap-2 Maneuver - - - - - - 266 314 - 263 316 -
Stage 1 - - - - - - 621 597 - 568 604
Stage 2 - - - - - - 561 601 - 556 597

Approach EB WB NB SB

HCM Control Delay, s 0.1 0 12.2 21.9

HCM LOS B C

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 509 780 - - 1175 - - 338

HCM Lane V/C Ratio 0.016 0.007 - - 0.002 - - 0.374

HCM Control Delay (s) 122 96 0 - 81 0 - 219

HCM Lane LOS B A A - A A - C

HCM 95th 9tile Q(veh) 0 0 - - 0 - - 17
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Northwood Elementary Replacement Forecast 2019 With Project Afternoon Peak

6: 24th St E & Staff/Parent Access HCM 2010 TWSC

Intersection

Int Delay, siveh 7.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations L I Ts % 'l

Traffic Vol, veh/h 62 339 307 67 87 53

Future Vol, veh/h 62 339 307 67 87 53

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 100 - - - 0 0

Veh in Median Storage, # - 0 0 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 94 94 90 90 34 34

Heavy Vehicles, % 0 3 1 0 0 0

Mvmt Flow 66 361 41 74 256 156

Major/Minor Majorl Major2 Minor2

Conflicting Flow Al 416 0 - 0 871 378
Stage 1 - - - - 378 -
Stage 2 - - - - 493 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 35 3.3

Pot Cap-1 Maneuver 1154 - - - 324 673
Stage 1 - - - - 697 -
Stage 2 - - - - 618

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1154 - - - 305 673

Mov Cap-2 Maneuver - - - - 427 -
Stage 1 - - - - 697
Stage 2 - - - - 583

Approach EB WB SB

HCM Control Delay, s 13 0 20.3

HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLnlSBLn2

Capacity (veh/h) 1154 - - - 427 673

HCM Lane V/C Ratio 0.057 - - - 0.599 0.232

HCM Control Delay (s) 8.3 - - - 253 12

HCM Lane LOS A - - - D B

HCM 95th %tile Q(veh) 0.2 - - - 38 09
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Northwood Elementary School Replacement
Transportation Technical Report

APPENDIX D
Channelization Analysis Details
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Queue Model Results
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5D - Noemwoon ELEM. Repiacemens

Intersections Chapter 1310

Exhibit 1310-7a Left-Turn Storage Guidelines: Two-Lane, Unsignalized

Below curve, storage not needed for capacity.

Above curve, further analysis recommended.

* DHV is total volume from both directions
**Speeds are posted speeds
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% Total DHV Turning Left (single turning movement)

Page 1310-14 WSDOT Design Manual M 22-01.12
November 2015



PSD - Noemwood ELEM REPLACEMENT
Intersections MAIN ALeSS LEAﬁT) bwy Chapter 1310

Exhibit 1310-8a Left-Turn Storage Length: Two-Lane, Unsignalized (40mph)
MORNING — DRV = F1) j LT = Q2
AFTERNOUN - DHV = #35; LTs > 2

40 mph Posted Speed
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heffron

M/M/s Queueing Model for Puyallup School Disitrct's Northwood Elementary Load/Unload Zone
Morning Peak Hour (Arrival)

Data Results
A= 591 (average arrival rate) L= 2.462583458
p=  240.0 (average service rate) L= 8.34578E-05
s = 10 (# servers) Minutes
W= 0.004 0.3
W, = 0.000 0.0
03 p= 0.24625
Prob < x vehicles
0.25 Py = 0.085220869 8.5% 0
P, = 0.209856391 29.5% 1
0.2 P, = 0.258385681 55.3% 2
= P; = 0.21209158 76.6% 3
5 015 P, = 0.130568879 89.6% 4
é Ps = 0.064305173 96.0% 5
01 4 Pg = 0.026391915 98.7% 6
P; = 0.009284299 99.6% 7
0.05 | Pg = 0.002857823 99.9% 8
Pg = 0.000781932 100.0% 9
o | - P = 0.000192551 100.0% 10
0 2 4 6 8 10 12 14 16 18 20 22 24 Py = 4.74156E-05 100.0% 11
Number of Vehicles Queued for Self-Haul Scale Py, = 1.16761E-05 100.0% 12
Pz = 2.87524E-06 100.0% 13
where: Py = 7.08028E-07 100.0% 14
L = average number of vehicles queued at the load/unload zone at any one time Pis = 1.74352E-07 100.0% 15
L,=average number of vehicles in queue P = 4.29341E-08 100.0% 16
W = average wait time at the load/unload zone (hours) Pz = 1.05725E-08 100.0% 17
W, = ave. wait time in queue (hours) Pg = 2.60349E-09 100.0% 18
p = Load/Unload Zone utilization P = 6.41108E-10 100.0% 19
P, = probability of 0 vehicles at the Load/Unload Zone Py = 1.57873E-10 100.0% 20
P, = probability of 1 vehicle at the Load/Unload Zone, etc. Py = 3.88762E-11 100.0% 21
Py = 9.57327E-12 100.0% 22
2 =Average number of vehicles at the load/unload zone at any one time Py3 = 2.35742E-12 100.0% 23
5 =Peak (95th-percentile) number of vehicles in load/unload zone at any one time Py, = 5.80514E-13 100.0% 24
Pos = 1.42952E-13 100.0% 25
96.0% <= Closest probability to 95% Pos = 3.52018E-14 100.0% 26
P = 8.66845E-15 100.0% 27
Py = 2.13461E-15 100.0% 28
Pog = 5.25647E-16 100.0% 29
Pyg = 1.2944E-16 100.0% 30
P3o = 3.18747E-17 100.0% 31
Psy = 7.84915E-18 100.0% 32
Pap = 1.93285E-18 100.0% 33
Pas = 4.75965E-19 100.0% 34
Pa, = 1.17206E-19 100.0% 35
Pas = 2.88621E-20 100.0% 36
Pss = 7.10729E-21 100.0% 37
Ps; = 1.75017E-21 100.0% 38
Pag = 4.30979E-22 100.0% 39
Pag = 1.06129E-22 100.0% 40
P = 2.61342E-23 100.0% 41
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M/M/s Queueing Model for Puyallup School Disitrct's Northwood Elementary Load/Unload Zone
Morning Peak Hour (Arrival)

Data Results
A= 591 (average arrival rate) L= 2.462500011
p=  240.0 (average service rate) L= 1.13694E-08
s = 15 (# servers) Minutes
W= 0.004 0.3
W, = 0.000 0.0
03 p= 0.164166667
Prob < x vehicles
0.25 Py = 0.08522163 8.5% 0
P, = 0.209858265 29.5% 1
0.2 P, = 0.258387988 55.3% 2
= P; = 0.212093474 76.6% 3
5 015 P, = 0.130570045 89.6% 4
é Ps = 0.064305747 96.0% 5
01 | Pg = 0.02639215 98.7% 6
P, = 0.009284381 99.6% 7
0.05 | Pg = 0.002857849 99.9% 8
Py = 0.000781939 100.0% 9
o | - P = 0.000192553 100.0% 10
0 2 4 6 8 10 12 14 16 18 20 22 24 Py = 4.31055E-05 100.0% 11
Number of Vehicles Queued for Self-Haul Scale Py, = 8.84561E-06 100.0% 12
Pz = 1.67556E-06 100.0% 13
where: P4 = 2.94719E-07 100.0% 14
L = average number of vehicles queued at the load/unload zone at any one time Pis = 4.83831E-08 100.0% 15
L,=average number of vehicles in queue P = 7.94289E-09 100.0% 16
W = average wait time at the load/unload zone (hours) Pz = 1.30396E-09 100.0% 17
W, = ave. wait time in queue (hours) Pg = 2.14067E-10 100.0% 18
p = Load/Unload Zone utilization P = 3.51426E-11 100.0% 19
P, = probability of 0 vehicles at the Load/Unload Zone Py = 5.76924E-12 100.0% 20
P, = probability of 1 vehicle at the Load/Unload Zone, etc. Py = 9.47117E-13 100.0% 21
Py, = 1.55485E-13 100.0% 22
2 =Average number of vehicles at the load/unload zone at any one time Py3 = 2.55255E-14 100.0% 23
5 =Peak (95th-percentile) number of vehicles in load/unload zone at any one time Py, = 4.19043E-15 100.0% 24
Pos = 6.87929E-16 100.0% 25
96.0% <= Closest probability to 95% Pos = 1.12935E-16 100.0% 26
P = 1.85402E-17 100.0% 27
P, = 3.04368E-18 100.0% 28
Pog = 4.9967E-19 100.0% 29
Pog = 8.20292E-20 100.0% 30
P3o = 1.34665E-20 100.0% 31
Psq = 2.21074E-21 100.0% 32
Pap = 3.6293E-22 100.0% 33
Pa3 = 5.95811E-23 100.0% 34
Pa, = 9.78123E-24 100.0% 35
Pas = 1.60575E-24 100.0% 36
Pss = 2.63611E-25 100.0% 37
Ps; = 4.32761E-26 100.0% 38
Pag = 7.1045E-27 100.0% 39
Pag = 1.16632E-27 100.0% 40
P = 1.91471E-28 100.0% 41

1/10/2017





