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TO: Engineering Services
Development Services
FROM: Bill White
Christopher Reich, P.E.
DATE: August 2, 2013
JOB NO.: 5132.003 8/2/2013
RE: Hutton Elementary School Redevelopment, Trip Generation and Design Study
CC: Jodi Kittel, Spokane Public Schools
[(Jurgent XIFor Review XlPlease Comment [X|Please Reply [CIFor Your Use

This memorandum summarizes the trip generation, distribution, and design study performed for
Hutton Elementary School redevelopment project in Spokane, Washington. The study was
petformed to suppott the SEPA (State Environmental Policy Act) application and permitting
process, as administered and enforced by City of Spokane engineering and development setvice
officials. Please review this information and call our office with questions or comments.

1. PROJECT DESCRIPTION

Spokane Public School (SPS) officials are continuing to improve facilities via the 2009 to 2015
capital project bond approved by voters. Hutton Elementary has been programed for
“modernization and renovation” by year 2015, which generally includes redevelopment and
improvement of the ptincipal/historical school building with reconstruction of ancillary classroom
wings. The project also includes the development of new parking and drop off accommodations to
improve traffic circulation upon adjacent streets. The project will initiate in year 2014 with
completion projected by fall of 2015.

As shown in attached Figure 1, Hutton Elementary is located between 24™ Avenue and Plateau
Road west of Arthur Street in south Spokane. According to site visits and the aerial shown by
Figure 2, the school cuttently has no on-site parking accommodations with only one off street pull-
out lane, approximately 190 feet in length, provided for bus activities located along Plateau Road
west of Arthur Street. Staff, bus, parents, and visitors park their vehicles, or stage pick-up and drop-
off activities, curbside along 24™ Avenue and Plateau Road adjacent to the school.

There are currently up to six buses that can visit the site during the morning and afternoon school
generator hours. Three of these are fixed route buses that access Hutton Elementary daily, with two
additional buses that can be used for “overload” situations (i.e. students from neighboring schools
that are full). The final bus is used to support the express program and does not operate when other
bus activities occur.

Roadways adjacent to the school can become congested, especially with poor weather conditions,
due to the conflicts that develop between staff, bus, parent, and visitor activities during the typical
generator houts, occutring 8:30 to 9:30 AM and 2:30 to 3:30 PM, as the majority of children are
dropped-off and then picked-up for school. The streets are simply not wide enough to handle the
complexity and intensity of these overlapping activities during the peak generator hours. As such,
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several design enhancements have been developed for adjacent streets and the school site to help
better accommodate future traffic activities.

Attached Figure 3 provides a concept site plan. The plan shows the development of approximately
50 to 54 parking spaces provided in three lots located on-site, as accessed by two new driveways on
24™ Avenue and two new driveways on Plateau Road. The provision of on-site parking removes
staff, visitors, and some parents from adjacent roadways.

Two parent pullout lanes (i.e. drop-off/pick-up zones), totaling about 250 feet in length, would be
developed along 24™ Avenue and two parent pull-out lanes, totaling about 300 feet in length, would
be developed along Plateau Road. These pull-out lanes would accommodate between 25 and 30
staging vehicles located outside of arterial through/travel lanes, which helps reduce traffic conflicts
on roadways.

Finally, two additional bus zones, totaling about 120 and 200 feet respectively, would be developed
along Plateau Road. The latter relocates the current and principal bus zone west of Arthur Street,
separating principal bus activities from parent, visitor, and staff vehicle activities; accommodating
the three set route buses and the two potential overload buses. The smaller bus zone proposed
adjacent to the school would accommodate two buses for intellectual or developmentally disabled
program being incorporated into Hutton Elementary following school construction, and also for the
express program at this bus would arrive and depart outside normal drop and pick-up times.

Note that some modification to site details can be expected throughout the formal design process,
as only a concept site plan has been developed for Hutton School. However, SPS officials have
confirmed that parking and drop off ateas are principally limited to the size and location details
shown, due to site constraints, and that only building design details may change throughout the
coming months. As such, there is no site plan changes expected that could measurably change the
results or conclusions of this traffic study.

The enrollment of Hutton was 484 students for the 2012/13 school yeat, and this base attendance is
not anticipated to change soon. However, in the last 10-15 years, the school has experienced an
enrollment higher than this. Therefore the school is being redeveloped to handle an enrollment high
of 550-580 students similar to the historic highs, which would accommodate new school programs
plus any unusual student growth. Thus, while trip generation is not expected to vary significantly in
the immediate future, this study was developed to forecast an increase by up to 14 percent if
attendance levels of 580 students were to occur for the elementary school.

2. EXISTING TRAFFIC DATA

Turn movement, parking/staging, and pedestrian crossing counts wete petformed on cither May
14™ or May 21%, 2013, which are both Tuesdays, while school was in session. Counts were
performed between 8:30 to 9:30 AM and 2:30 to 3:30 PM to address the arrival and departure
activities of staff, buses, parents, and visitors during the peak generator hours of the school (school
starts at 9:00 AM and releases at 3:00 PM). The peak generator hour is the timeframe in which trips
generated by the school are highest throughout the weekday. The generators hours of an elementaty
school may, but typically do not, coincide with the AM and PM peak hours of the work commute
(i.e. work rush hours) within the Spokane area.

Turn Movement Counts

Tutn movement counts wete performed for the intersections of 24" Avenue/Plateau Road and
Arthur Street/Plateau Road, as the majority of approaching and departing staff, bus, parent, and
visitor trips travel through these intersections en-route to/from the school. School ttip ends were
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observed and distinguished from through trips on Plateau Road to develop turning movements for
the Ivoty Street/Plataea Road intersection. Figure 4 and Figure 5 shows intersection turn
movement counts for the AM and PM peak generator hours of the school.

Shown in Figure 6 are the current off-site distribution patterns of project trips, as identified from
counts. Consistent travel patterns were noted for approaching and departing traffic with little
deviation calculated between peak generator hours. Turn movement counts indicate the following
distribution patterns are prevalent during peak generator hours:

0 28 percent of trips approach/depart the school via 23 Avenue, Plateau Road, and Garfield
Road converging to/from the notth of the 24™ Avenue/Plateau Road intersection.

0 27 percent of trips approach/depart the school via 24" Avenue and Garfield Road
converging to/from the west of the 24™ Avenue/Plateau Road intersection.

0 40 percent of trips approach/depatt the school via Arthut Street extending south from the
Arthur Street/Plateau Road.

0 Up to 5 percent of trips approach/depart via Ivory Street north of Plateau Road.

Note that Rockwood Boulevard was being repaved while counts were performed for the school,
with access limited on the arterial to primarily local trip ends. Aligned 500 feet to the north,
Rockwood Boulevard is a collector arterial that does provide a potential approach and access to about
1/4" of the Hutton Elementary attendance basin, as shown below, connecting to the school atea via
Garfield Road and Ivory Street. However, the impact of paving is expected to have only a moderate
impact on travel patterns within the context of the study area addressed for this study for the
reasons described below.
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As it regards disttibution to/from the north, the paving of Rockwood may somewhat impact the
northerly distribution of trips as travel patterns shift to access the school via alternative travel routes.
However, a cursory evaluation indicates that trip distribution is generally appropriate within the
immediate vicinity of the school, as identified through counts, as no approach/departure out of
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context with area served (meaning the distributions seem appropriate within the context of available
approach routes compared with attendance area served). The adjustment of travel may occut
outside of the focus area of this repott, for instance trips may shift between Garfield Road, Plateau
Road, and 23 Avenue aligned north of the 24™ Avenue/Plateau Road study intersection, but
minimal change to distributions is expected upon streets adjacent to the school. Thus, no
modification was made to the immediate distribution of trips.

As it regards the distribution of northerly trips between Garfield Road and Ivory Street to access
Rockwood Boulevard, Garfield Road was confirmed through counts to provide the primary link and
approach to/from Rockwood Boulevard over Ivory Street. Garfield Road has dedicated right-of-
way available for obvious use by the general public for commute purposes. In contrast, although
Ivory Street has been dedicated as public right-of-way, the paved connection of the street between
Rockwood Pines Road and Plateau Road has been encroached upon by private homeowners;
appearing to be a narrow private access and driveway to the general public. As a result, the roadway
1s seldom used by most parents and visitors of the school, again as evidenced from counts. No shift
from these current distributions is expected unless the roadway was improved to appropriate street
standard widths. A picture of Ivory Street from Rockwood Pines Road is shown below.

bl

Ivory Street, Looking South from Rockwood Pines Road (Source: Google Street View)

Six buses were noted during counts, again with three being fixed route buses and the others assumed
with express or “overload” activities (the express bus did operate outside the atrival/departure times
of other buses). The current bus route includes northbound travel from 29" Avenue via Arthur
Street, turning and dropping or picking up students within the Plateau Road pull-out lane, and then
proceeding west on 24™ Avenue to Grand Boulevard.

Street Parking

Figure 7 shows parking and staging utilization counts performed for the PM peak generator hour
only. From this figure, “count” refers to the number of vehicles parking or staging along adjacent
streets while “capacity” denotes additional areas where additional vehicles could have parked or
staged. The count was performed at about 2:50 PM as parents were still arriving and staging at the
school, thus distributions were reconciled factoring in empty parking ateas in addition to counts.
The current distribution of trips adjacent to the site is described as follows:
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¢ 28 percent parked or staged on 24™ Avenue east of Plateau Road.
0 39 percent parked or staged on Plateau Road west of Arthur Street, including buses.
0 33 percent parked or staged on Plateau Road east of Arthur Street.

Note the PM peak hour was the focus of parking evaluations because parents tend to park on
adjacent streets, waiting to pick up students following the release of school. Conversely, students
are more frequently dropped off in the motning en-route to work or other locations; thus, there is
very little wait/park time associated with morning activities.

Student Pedestrians

Figure 8 shows student pedesttian counts performed for the single crossing of 24™ Avenue and dual
crossings of Plateau Road at matked locations. The counts reflect the crossing activities of all
pedestrians, students and parents, with students comprising 85 to 90 percent of count totals. As
shown, a total of 138 pedestrians wete counted at all crossings leading to/from the school during
the AM peak generator hour with 239 counted during the PM peak generator hour. This indicates
that between approximately 25 and 45 petcent of students walk to/from the school between peak
generator hours (assumes 90% of pedesttians are students and current enrollment of 484 students).
Counts are higher in the PM peak generator hour because many students are simply dropped off by
parents in the morning, and then walk home in the afternoon while parents are at work.

3. TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT

As indicated, future trip generation was estimated for up to a 580 student elementary school, which
represents the maximum capacity of Hutton Elementary following project completion. Ttip
generation was forecast according to the methodologies outlined within the Institute of
Transportation Engineers, Trip Generation Mannal (9™ Edition, 2012). TTE Land Use code 520,
Elementary School, was used in the analysis as based on rates that equate trip generation to the
number of current or projected students. A summary of this trip generation is shown on Table 1 for
the AM and PM peak generator hours.

Table 1. Hutton Elementaty School — Trip Generation Projections, 550 Student Capacity

| AM Generator Hour | I PM Generator Hour l
Daily Trip Totals | Inbound I | Out I | Total ] [ In J | Out I l Total _I
| 750 trips [ 144 ][ 17 |l 261 | 73 | 8 || 162 |

As shown, the school would generate 750 trips during the typical weekday at full capacity of 550
students. Approximately 261 trips would be generated during the AM peak generator hour and 162
trips during the PM peak generator hout.

Note up to eight buses would travel to/from the school during peak generator hours; including
three fixed route buses, two potential “ovetload” buses, one express bus, and two buses for the

disabled program.

Trip Distribution and Assignment

The off-site distribution of trips was based on the traffic information previously discussed.
Approximately 28 percent of school trips are expected to /from the north and 27 percent to/from
the south of the 24™ Avenue/Plateau Road intersection. Apptoximately 40 percent of trips are
expected to/from Atrthur Street south of Plateau Road. Finally, up to 5 percent of trips are
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expected to/from the Ivory Street connection to Rockwood Pines Road, and by extension
Rockwood Boulevard. These represent the off-site distribution of trips to/from study intersections.

The immediate disttibution of site ttips adjacent to the school is expected to shift somewhat to
reflect the availability of new parking and staging areas. A summaty of these capacities/tallies are
shown on Figure 9, with the distribution on adjacent streets projected as:

0 44 percent of vehicles are expected within parking lots or staging areas located along or
accessed off 24® Avenue east of Platcau Road.

0 43 percent of vehicles ate expected within parking lots or staging areas located along or
accessed off Plateau Road west of Arthur Street, including 3 smaller buses.

¢ 13 percent of vehicles parked or staged on Plateau Road east of Arthur Street, including 3
large buses.

Project trips wete then assigned to the street network, as based on the off-site and adjacent
distribution patterns discussed above. The resulting trip assignments are shown on Figure 10 for the
AM peak generator hour and Figure 11 for the PM peak generator hour.

Note the relocation of bus lanes will require that the three fixed route and two potential “overload”
buses approach the site via the Ivory Street connection to Rockwood Pines Road and beyond to
Rockwood Boulevard. These fixed route bus trips are reflected in red from the figures noted above,
as this represents the consistent and typical change in bus travel patterns (“overload” bus activities
would not occur consistently and are not shown). The route shows the buses assigned to the
southbound right turn from Ivory Street at Plateau Road, stop within the pullout lane on Plateau,
and then leave turning southbound at Arthur Street.

4. DESIGN CONSIDERATIONS

This section discusses design details that should be considered while reviewing the SEPA
application, as it pertains to the adequate and safe mobility of traffic.

Study Intersections

Both study intersections, and focal points for approaching and departing school traffic, are
uncontrolled without yield ot stop signs. Field observations indicate that neither intersection appears
to have operational issues equating to what might be considered poor levels-of-service, as defined by
the industry and the Highway Capacity Manual (TRB, 2012).

However with that said, a number of “near misses”, in terms of potential vehicle-to-vehicle
collisions, were observed at the 24™ Avenue/Plateau Road intersection as parents were unaware or
neglectful of how traffic should function at the uncontrolled intersection. Many parents failed to
yield right-of-way and “rushed” to beat others through the intersection, traveling at higher speeds
than appropriate, cutting off other drivers in the process. In one instance, a parent was busy
attempting to beat another to the intersection, missing and neglectful of the crossing guards
attempting to shepherd a group of children across 24™ Avenue. Thus, for the safety of all road-users
a two or four-way stop is recommended for consideration at the intersection by City staff.

Warrants regarding the installation of stop signs for minor approaches, or for an all-way stop are
discussed within the Manual on Uniform Traffic Control Devices for Streets and Highways (US DOT FWA,
9™ Edition, 2009). A cursory review indicates warrants would not likely be met as traffic and
pedestrian volumes seem to fall below the 8 hour thresholds that should persist during the typical
day in order to justify stop signs. However, the warrant does continue to indicate other criteria can
be used to justify stop sign installation; such as when “The need to control vehicle/ pedestrian conflicts near
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locations that generate high pedestrian volumes.” ‘Thus, it is upon this basis and field obsetvations that stop-
sign installation is recommended for the intersection.

Ivory Street Access

The three fixed route buses would likely use Ivory Street to approach the school due to the
relocation of the bus zone east of Arthur Street on Plateau Road. As indicated, the paved
connection of Ivory Street is narrow between Rockwood Pines Road and Plateau Road with a paved
section at one location of near 20 feet. The three smaller buses would use Arthur Street to access a
separate designated drop-off area located west of Arthur Road.

A review of local and national design standards was performed to determine whether this roadway is
sufficient to support two-way traffic from a capacity perspective, as an increase of use is possible via
school redevelopment and the relocation of the bus lane. This review was performed using the City
of Spokane Street Standards (Engineering Services web, 2006 document) and the guidelines provided
within A Policy on Geometric Design of Highways and Streets (AASHTO, 6™ Edition 2011), also
known as the AASHTO “Greenbook”.

As shown below, the City has a minimum curb-to-curb pavement width requirement of 27 feet for a
local access street with restricted parking according to Table 17H.010-1.

Table 17H.010-1 Right-of-way and Street Widths _
MINIMUM RIGHT-OF-WAY MINIMUM STREET
—— - WIDTH' WIDTH
Sidewalks in Sidewalks on Curb to Curb
ROW Easements
ARTERIAL
Principal 6 lane — 110’ NA Varies®
4 lane - 90°
Minor 4 lane- 102’ NA Varies*
2 lane- 75°
Collector 65’ NA 40’
LOCAL ACCESS
___Commercial | . 1 55 40°
Residential Standard 60’ 50° 36’
Residential Low Density’ 56’ 46 32’
Residential Restricted Parkinp®® 51 | 417 27
Hillside Development' 40’ 35’ 27
CUL-DE-SAC (radius) 56" 51° 50’
ALLEY" 20° 200 12’

Street Widths (Source: City of Spokane Street Standard, 2006)

In contrast, Table 5-5 of the AASHTO “Greenbook” indicates a paved section of 18 feet can be
sufficient for roadways supporting less than 400 vehicles per day with a speed of under 30 mph.
This table is shown below. Peak hour volumes for the roadway are projected at less than 30 vehicles
per hour, which equates to a range of between 250 to 350 vehicles per hour using standard K factots
of between 8 and 12 daily vehicles per peak hour vehicle.
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Table 5-5. Minimum Width of Traveled Way and Shoulders
Minimum Width of Traveled Way (m) Minimum Width of Traveled Way (ft)
Design | for Specified Deslgn Volume {veh/day) | pesign | for Specified Design Volume (veh/day)
Speed | under | 400to | 1500to | over Speed | under | 400to | 1500to | over
{km/h) 400 1500 2000 2000 (mph) 400 1500 2000 2000
20 54 6.0° 6.0 6.6 15 18 202 20 22
30 5.4 6.0° 6.6 7.20 20 18 20° 22 240
40 5.4 6.0° 6.6 720 25 18 20° 22 24b
S0 54 6.0° 6.6 7.26 30 18 209 22 24°
60 5.4 6.07 6.6 7.2b 40 18 20 22 240
70 6.0 6.6 6.6 7.2 45 20 22 22 240
80 6.0 6.6 6.6 7.28 S0 20 22 22 240
90 6.6 6.6 7.2 7.20 55 22 22 24 240
100 6.6 6.6 7.2b 720 60 22 22 24b 240
65 22 22 240 240
Width of graded shoulder on each side WIdth of graded shoulder on each side
Al of the road (m) Al of the road (ft)
speeds | 06 | 150 | 18 | 24 | speeds | 2 | s | 6 | 8
a For roads in mountainous terrain with design volume of 400 to 600 veh/day, use 5.4-m [18-ft] traveled way
width and 0.6-m [2-ft] shoulder width.
b Where the width of the traveled way Is shown as 7.2 m [24 ft], the width may remaln at 6.6 m [22 ft] on
reconstructed highways where there is no crash pattern suggesting the need for widening.
N May be adjusted to achieve a minlmum roadway width of 9 m {30 ft} for design speeds greater than
60 km/h [40 mph].

Minimum Traveled Way Widths (Source: AASHTO Greenbook, 6t Edition 2011)

The conclusion of this review is the Ivory Street paved section between Rockwood Pines Road and
Plateau Road is narrow according to City Standards, but use can be supported for less than 400
vehicles per day according to the AASHTO Greenbook. Options to mitigate this issue could
include, but not necessarily limited to:

0 Develop a half cul-de-sac or hammet-head beyond/east of the pull-out lane for busses to
turn around and access the bus zone.

0 Widen Ivory Street to a minimum curb-to-curb pavement width of 27 feet for the operation
of two-way traffic, including buses.

¢ Enforce southbound-one way restrictions so the roadway allows for the unconflicted
operation of one direction traffic.

¢ Keep the bus zone located west of Arthur Street on Plateau Road, keeping buses located on
their current travel route.

Ivory Street Turn Movements

A review of turning templates was performed to determine whether buses could safely turn onto
Ivory Street and negotiate horizontal curves without significantly encroaching upon oncoming travel
lanes. Figure 12 through Figure 15 show the results of this review for vatious sections of Ivory
Street between Rockwood Boulevard and Plateau Road. This review was performed using
AutoTurn software, which bases turn movements on AASHTO Greenbook templates for a typical
single-unit bus with 40 foot length.

As shown, the analysis confirms that buses can safely negotiate the majority of Ivory Street between
Rockwood Boulevard and Plateau Road, as no encroachment is noted onto opposing travel lanes.
The exception noted is the section of Ivory Street between Rockwood Pines Road and Plateau
Road, where some travel into the oncoming lane is necessary due to the narrow street section. Thus,
only the narrow section of Ivory Street is of concern from a traffic design perspective.
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5. SUMMARY AND CONCLUSIONS

This memorandum was developed to support the SEPA application and permitting process for
Hutton Elementary School, as a function of a “modernization and renovation” project proposed by
SPS officials for construction by the fall of 2015. Trip generation and assignment projections are
provided assuming the redevelopment of the school to accommodate up to 580 students at full
student spacing and technology standards. Also provided are limited design recommendations to
improve circulation approaching and departing the site.

At full capacity, the school will generate 750 weekday trips during the typical weekday with 261 trips
generated during the AM peak generator hour and 162 trips during the PM peak generator hou.
Approximately 28 percent of school trips are expected to/from the north and 27 percent to/from
the south of the 24™ Avenue/Plateau Road intersection. Approximately 40 percent of trips are
expected to/from Arthur Street south of Plateau Road. Finally, up to 5 percent of trips are expected
to/from the Ivoty Street connection to Rockwood Pines Road, and by extension Rockwood
Boulevard. Itis projected that 44 percent of vehicles will park or stage in areas located along, or as
accessed off 24" Avenue; 43 percent will park or stage off or along Plateau Road west of Arthur
Street (including three buses); and 13 percent of vehicles park or stage on Plateau Road east of
Arthur Street (including 3 buses with potential for two more buses during “overload” situations).

Overall, site designs should improve traffic operations on adjacent streets. Currently all parents,
staff, visitors, and buses park and/or stage on 24™ Avenue and Plateau Road directly adjacent to the
school, resulting in congestion during school peak generator hours. With proposed design, 50 to 54
parking stalls will be provided on-site so staff and visitors do not have to park on adjacent streets.
Standard buses would drop-off or pick-up students on Plateau Road east of Arthur Street, separating
parent and bus activities. Finally, pull out lanes will be provided to better accommodate drop-off
and pick-up activities out of the way of street traffic.

A cursory design review was performed to assure safe and adequate access to the school as a result
of access changes proposed by SPS officials. The observation of intersection conditions lead to
some concern regarding the safe operation of the 24™ Avenue/Plateau Road intersection, as parents
do not employ safe practices in travel through this unsignalized intersection. In addition, the Ivory
Street connection between Rockwood Pines Road and Plateau Boulevard is narrow compared with
City standards; although the AASHTO Greenbook indicates the paved width is acceptable given the
low volume and reduced speed conditions.

No other design issues were noted. However, given the issues identified above, the following
recommendations have been provided with this study:

1) Petition the City to develop a two-or four way stop at the 24™ Avenue/Plateau Road
intersection.

2) 1If SPS officials wish to maintain the bus pullout at the proposed location west of Arthur
Street, options to mitigate pavement width deficiencies include:

0 Develop a half cul-de-sac or hammer-head to allow busses to turn around and access the
bus zone on Plateau Road.

¢ Widen Ivory Street to the City standard 27 feet for the operation of two-way traffic.

0 Enforce one way restrictions to allow for the operation of southbound traffic only.

No further recommendations are provided. We hope this sufficiently supports the SEPA permit
and application process. Please feel free to call with questions and/or comments.
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