% EPS

GROUP

Memo:  Invergordon Road / Montessori
Academy - Traffic Analysis

Date: 12/21/16
TO: Chief Peter Wingert, Paradise Valley Police Department
FROM: Eric Maceyko, P.E., PTOE

Bryan A. Martin, P.E.

INTRODUCTION

The Town of Paradise Valley is evaluating the travel speeds and potential for
changes to the existing posted speed limit signing on Invergordon Road within
the vicinity of the Montessori Academy. Montessori Academy is a private pre-
school and public kindergarten to 8" Grade charter school with an enroliment of
more than 200 students.

The school currently experiences a typical morning arrival and afternoon
dismissal peak period of traffic generation. The current practice of the
Montessori Academy is to place two (2) 15 mph speed limit signs in the center
of Invergordon Road, one each in the northbound and southbound directions in
advance of the school driveways during the peak arrival and dismissal hours.

EPS Group has been retained to conduct a Traffic Analysis to evaluate current
traffic conditions and recommend the appropriate posted speed limit signing.
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STUDY AREA

Figure 1 provides a map of the study area. The existing Montessori Academy is
located on the west side of Invergordon Road approximately 500 feet north of
McDonald Drive. Within the study area, Invergordon Road is a straight, flat
undivided north-south roadway consisting of one travel lane in each direction
with a posted speed limit of 35 mph. There are also bike lanes in both
directions. A continuous sidewalk is only present on the east side of
Invergordon Road and no school crossing currently exists.
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The existing Montessori Academy provides access to Invergordon Road via one
(1) full access ingress-only driveway to the north and one (1) full access
egress-only driveway to the south. The driveways are separated by a distance
of approximately 160 feet. No right or left-turn deceleration lanes are present
for either access. There is an offset driveway on the east side of Invergordon
Road just north of the Montessori Academy ingress-only driveway. This
driveway serves the Calvary Church of the Valley property. Figure 2 provides a
close-up view of the current school access on Invergordon Road.
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Figure 2: Current School Access
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TRAFFIC DATA

Current traffic volume and travel speed data was collected for a 24-hour period
on Tuesday, 15 November 2016. The peak hours of traffic on Invergordron
Road generally occurred from 8:00 to 9:00 AM and 5:00 to 6:00 PM. The
designated school drop-off time is from 8:00 to 8:30 AM, and pick-up times are
from 2:50 to 3:15 PM and 3:30 to 3:45. Therefore, peak hour pedestrian counts
were also conducted on Tuesday, 15 November 2016 from 7:45 to 8:45 AM,
and from 2:45 to 3:45 PM. Figure 3 depicts the traffic data measurement

locations. Attachment A provides the traffic count data. Attachment B
provides the pedestrian count data.
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Figure 3: Traffic Data Measurement Locations
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The resulting 24-hour, morning peak hour, and evening peak hour traffic
volumes for Invergordon Road are summarized in Table 1. The morning peak
hour of the schoo!l coincides with the morning peak hour of Invergordon Road
traffic. The evening peak hour of the school occurs earlier than the evening
peak hour of Invergordon Road traffic. Therefore, an additional school evening

peak hour has been included in the table for use in the traffic analysis.

Table 1: Existing Traffic Volume Results

Invergordon Road,

Invergordon Road,

Invergordon Road,

Time Period South of School | Adjacentto School North of School
Day {24 Hours}) 6,955 6,720 7,013
AM Peak Hour 578 551 596
PM (School) Peak Hour 478 415 470
PM Peak Hour 695 678 716

The typical maximum capacity of a two-lane undivided roadway such as
Invergordon Road is approximately 8,500 vehicles per day per lane. Therefore,
the current traffic volumes are at less than 50% of the typical maximum
capacity. This level of excess capacity can encourage high travel speeds.

The average travel speed data results are summarized in Table 2.

Table 2: Average Travel Speed Results

Invergordon Road, | Invergordon Road, | Invergordon Road,
Time Period South of School | Adjacent to School| North of School
Day {24 Hours) 31 mph 31 mph 35 mph
AM Peak Hour 21 mph 21 mph 25 mph
PM (School) Peak Hour 25 mph 25 mph 29 mph
PM Peak Hour 33 mph 33 mph 38 mph

Table 3 includes the total percentage of vehicles traveling at speeds greater
than the currently posted 35 mph speed limit.
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Table 3: Percentage Excess Speed Results

Time Period

Invergordon Road,
South of School

invergordon Road,
Adjacent to School

Invergordon Road,
North of School

Day (24 Hours)

24.9%

30.1%

44.2%

The data indicates that Invergordon Road, north of Montessori Academy,
currently experiences the highest amount of traffic and highest average speeds.
It can also be seen that there is a significant reduction in average speeds at
each of the three (3} locations during the morning and school evening peak
hours when compared to the overall day and evening peak hour of traffic on
Invergordon Road. Additionally, a significant portion of drivers are exceeding

the posted speed limit at all three (3) locations.
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TRAFFIC ANALYSIS

Arizona State Traffic Law allows local authorities within their respective
jurisdictions to determine or change the maximum speed limit on any part of a
street or highway based on an engineering and traffic investigation (Arizona
Revised Statutes, Section 28-703). Attachment C includes a copy of the
pertinent excerpts of Arizona Revised Statutes. These studies are to be
completed in compliance with the Manual on Uniform Traffic Control Devices
(MUTCD, 2009 Edition, Section 2B-13) and the adopted state standards for
traffic control devices.

The goal of a posted speed limit is to ensure safety and efficiency by reducing
travel speed disparity. When vehicles are traveling at substantially different
speeds, driver discomfort and collision potential increase. Driver uncertainty
with potential vehicle movement on the same street or intersecting streets and
driveways also increases. Mandatory speed limits have greater purposes than
limiting the maximum travel speed. They are also intended to accommodate
driver travel speed preference to improve efficiency and ensure safety.

The MUTCD lists six factors for consideration in determining speed limits — 85
Percentile Speed, Road Characteristics, Pace Speed, Roadside Development and
Environment, Parking Practices and Pedestrian Activity, and Crash Experience.
However, other criteria may require a more conservative speed limit established
by engineering judgement that supersedes a speed limit based on these
statistics alone. The following sections provide an analysis of each factor.

85" percentile Speed:

The primary consideration provided in the MUTCD for determining the posted
speed limit is the 85" percentile speed. This statistic represents the speed at
which 85% of the vehicles are traveling at or below and 15% are traveling
above. This is the prevailing speed of the vehicles traveling on the segment of
roadway. Table 4 provides the 85" percentile speed for the measured
locations.
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Table 4: 85 Percentile Speed Results

Invergordon Road, | Invergordon Road, | Invergordon Road,

Time Period South of Schoo! | Adjacentto School | North of School

Day (24 Hours) 38 mph 39 mph 48 mph
AM Peak Hour 35 mph 32 mph 33mph
PM (School) Peak Hour 36 mph 36 mph 44 mph
PM Peak Hour 38 mph 39 mph 49 mph

As can be seen in Table 4, the 85" percentile speeds generally fall within the
recommended 5 mph range from the posted speed limit, except on Invergordon
Road north of the school. This segment experiences an 85™ percentile speed of
more than 10 mph from the posted speed limit on average. It can also be seen
that there is a significant reduction in 85" percentile speeds at each of the three
(3) locations during the morning and school evening peak hours when
compared to the overall day and evening peak hour of traffic on Invergordon
Road. The difference appears to be more pronounced during the morning peak
hour which coincides with a higher ambient volume of traffic on Invergordon
Road.

Road Characteristics:

Invergordon Road consists of pavement, curb, gutter, and sidewalk on the east
side of the road. All appear in reasonably good condition with clearly visible
pavement markings. The alignment of the road is straight with no significant
vertical or horizontal alignment. Sight distance also appears adequate with no
obvious obstructions or intersection alignment issues. There is landscaping
present on both sides of Invergordon Road. The landscaping should be regularly
monitored to ensure adequate sight distance is maintained.

Pace Speed:
The 10 mph pace speed is a secondary consideration suggested by the MUTCD.,

This speed is the 10 mph range of speeds that includes the largest number of
vehicles. Table 5 presents the 10 mph pace speeds at the study locations.
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Table 5: Pace Speed Results
Invergordon Read, | Invergordon Road, | Invergordon Road,
Time Period South of School | Adjacentto School | North of School
Day {24 Hours) 31-40 mph 31-40 mph 26 - 35 mph

Typically a posted speed limit within the 10 mph pace speed, and close to the
85" percentile speed coincides with the lowest collision rate due to a
subsequent reduction in the range of vehicle travel speeds. Therefore, the
posted speed limit generally should be within the 10 mph pace speed, unless
additional considerations necessitate a lower speed limit. The posted speed limit
fails within the 10 mph pace speed at all three (3) locations.

Roadside Development and Environment:

Adjacent land uses consist primarily of low density single-family residences.
Some residences have direct access to Invergordon Road and some have
indirect access via local collector road intersections. Direct access is present
more within the vicinity of the school and McDonald Drive, with indirect access
present more to the north of the school.

Invergordon Road provides continuous bike lanes northbound and southbound,
and a pedestrian sidewalk on the east side of the road only. There are no
marked crosswalks for the school or at any other mid-block location.

Parking Practices and Pedestrian Activity:

There is no dedicated parking on Invergordon Road within the study area. There
are no posted parking restrictions, and no parking activity was observed. Onsite
parking and circulation areas provided by the school appear adequate.

The pedestrian count data is summarized in Table 6.

Table 6: Pedestrian Count Results

School Ingress School Egress
Time Period Driveway, North Driveway, South
AM Peak Hour 4 3
PM (School) Peak Hour 1 3
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As can be seen from Table 6, pedestrian activity related to the Montesorri
Academy is minimal, as is typical of charter schools. Furthermore, it should be
noted that of the counts presented in Table 6, only two (2) pedestrians were
recorded crossing Invergordon Road.

The Arizona Department of Transportation Traffic Safety for School Areas
Guidelines states the following: '

“A School Crossing shall not be installed where the school age pedestrian
volume is 10 or fewer.”

An official school crossing, as defined by the guidelines, is not recommended
based on the low volume of crossing maneuvers.

Crash Experience:

The Paradise Valley Police Department provided histerical crash data for
Invergordon Road within the vicinity of the Montessori School. Data was
collected for the past five years (2012 to 2016) where data was available. The
following results were reported:

+ Four (4) crashes occurred on Invergordon Road adjacent to the school,
and two (2) crashes occurred on Invergordon Road near but not adjacent
to the school between 2012 and 2014. '

¢ Three {3) crashes occurred at the Invergordon Road / McDonald Drive
intersection between 2015 and 2016.

Evaluation of the crash data does not' indicate a significant amount of crashes
present during the past five year period.
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RECOMMENDATIONS

Typically drivers attempt to travel close to the posted speed limit. When drivers
believe that a posted speed is unreasonably low, often they will ignore the
posted speed limit and travel much faster. Based upon the collected traffic data
and analysis, the posted speed limit of 35 mph on Invergordon Road appeats
appropriate. Reducing the speed limit would increase the gap between the
existing travel speeds and the posted speed limit. However, the amount of
vehicles in excess of the current posted speed limit does appear to be
significant. Therefore, consideration of traffic calming measures to reduce the
speeds is recommended.

The current 15 mph speed limit signs placed in the center of Invergordon Road
by the Montessori Academy during the peak arrival and dismissal hours do not
comply with the current MUTCD standards, nor is this type of sign
recommended to be used per ADOT's school safety guidelines. As refiected in
the data, the placement of the signs by the school does appear to significantly
reduce vehicular speeds within the vicinity of the school during the peak arrival
and dismissal hours. The observed impact was greater during the morning peak
hour when ambient Invergordon Road traffic volumes were higher.

Therefore, it is recommended to implement enforceable permanent signing
enhancements to designate a reduced speed zone in the vicinity of the school
during the peak hours. Based on the traffic data, and statutory guidance that
adjacent speed limits not have more than a 10 mph difference, a speed
reduction to 25 mph is recommended during school peak hours.

Figure 4 provides a schematic diagram of the recommended signing
improvements. Optional plaques are shown on the figure that should be
considered to provide additional guidance, but are not mandatory. The time
periods on the S4-1P plaque can be adjusted as necessary. In addition, flashing
light speed display signs can also be considered. Flashing light speed display
signs have proven effective in reducing travel speeds. The travel speeds of the
lights would flash when vehicles exceed the posted speed limit.

EPS Group, ing, = 2045 § Vineyzrd Avenue, Suite 101 © Masa, AF 852148
el (4803 503-2230 « Fax (480) 3032258



sjusawadueyusy bulubis papuswwioday 4 24nbig

‘ybBray Buunow
gjeudoudde pue Aupqgein 10f palUsA  plaif
8q 0] suoepuno) pue sjsod Buisixe Jo asnay
‘gouries|d pue Auiqisin  sjenbspe  spinoid
o] Aiessaosu se psjsnipe pjay 8q o} sjsod
MaUu JO SUOedol uonelfejsul [enjoy 9JoN

}s0d maN uo anbe|d (..8X.Z) d¢
-¥S JeuonndQ pue (,9€X,.9¢) L-1S MaN

}sod Bunsix3 uo (,01X.¥2)
d9-¥s leuondo 10 ; pue (.01X.bT)
di-#s [euondo pue  (.0€X.¥T)
L-24 MmN ‘(.8X.¥Z) dE-FS MON yum
ubis (HdIN s€) L-2¥ Bunsix3g asejday

urewsay o3 ubig L-gm Bunsix3g

3sod Bunsix3z uo (.01X.¥2)
do-¥S leuondo 1o / pue (.01X.bZ)
di-#S leuondo pue  (.0€X.¥2)
128 MaN (.8X.bZ) dS-FS MSN yum
ubis (HdIN s€) L-zy Bunsix3g asejday

3sod maN uo enbeid (.8X..42) dS
-yS |euonndQ pue (,9¢x,.9€) L-LS MSN

ureway o3 ubis (HdIN s€) L-zy Bunsix3

aN3O31

®

®
®

® ©

T o
SIEA

m. A
< |
mw i
« |
)
a |

§ O |
=

i o M

1 O
@ |
Q|

v
e

Uy DIyes ] Aw

e
S
h

= 3 <
71 28y

Dy 1IOSSSIUOCL / PEOY UOPIOSIRAU]



Invergordon Road / Montessori Academy Traffic Analysis
Page 13 of I3

Please contact me at (480) 503-2250, extension 125 if you have any questions
or would like to discuss this memorandum.

ATTACHMENTS:

A. Existing Traffic Counts

B. Existing Pedestirian Counts

C. Pertinent Excerpts from Arizona Revised Statutes

Expires:6,/30/2017
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ATTACHMENT A
EXISTING TRAFFIC COUNTS
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Invergordon Road / Montessori Academy Traffic Analysis

ATTACHMENT B
EXISTING PEDESTRIAN COUNTS

GRS

ERDUP



‘{‘;{ELD DAaTaA SERVICES OF ARIZONA, INC.

520.316.6745 citytrafficgroup

Pedestrian & Bicycle Study

N-S STREET: Invergordon Rd.
E-W STREET: Montessori South Dwy

Date: 11/15/16
Day: TUESDAY

City: Paradise Valley
Project #: 16-1425-002

PEDESTRIANS BICYCLES
N-LEG | S-LEG | E-LEG | W-LEG | N-LEG | S-LEG | E-LEG | W-LEG
7:45 AM 0 0 0 1 7:45 AM 0 0 0 0
8:00 AM 0 0 0 ;] 8:00 AM 0 0 0 0
8:15 AM 0 0 0 0 8:15 AM 0 0 0 1
8:30 AM 0 0 0 0 8:30 AM 0 0 0 0
TOTAL 0 0 0 3 TOTAL 0 0 0 1
PEDESTRIANS BICYCLES
N-LEG | S-LEG | E-LEG | W-LEG N-LEG | S-LEG | E-LEG | W-LEG
2:45 PM 0 0 0 1 2:45 PM 0 0 0 0
3:00 PM 2 0 0 0 3:00 PM 0 0 0 0
3:15 PM 0 0 0 0 3:15 PM 0 0 0 0
3:30 PM 0 0 0 0 3:30 PM 0 0 0 0
TOTAL 2 0 0 1 TOTAL 0 0 0 0
North Leg
West Leg East Leg

South Leg



q‘;lELD Dara SERVICES OF ARIZONA, INC.

N-S STREET: Invergordon Rd.

E-W STREET: Montessori North Dwy.

520.316.6745

O

\%
S; veracitytrafficgroup

Pedestrian & Bicycle Study

Date: 11/15/16
Day: TUESDAY

Project #: 16-1425-001

City: Paradise Valley

PEDESTRIANS BICYCLES
N-LEG | S-LEG | E-LEG | W-LEG N-LEG | S-LEG | E-LEG | W-LEG |
7:45 AM 0 0 0 2 7:45 AM 0 0 0 0
8:00 AM 0 0 0 2 8:00 AM 0 0 0 0
8:15 AM 0 0 0 0 8:15 AM 0 0 0 1
8:30 AM 0 0 0 0 8:30 AM 0 0 0 0
TOTAL 0 0 0 4 TOTAL 0 0 0 1
PEDESTRIANS BICYCLES
N-LEG | S-LEG | E-LEG | W-LEG N-LEG | S-LEG | E-LEG | W-LEG
2:45 PM 0 0 0 1 2:45 PM 0 0 0 0
3:00 PM 0 0 0 0 3:00 PM 0 0 0 0
3:15 PM 0 0 0 0 3:15 PM 0 0 0 0
3:30 PM 0 0 0 0 3:30 PM 0 0 0 0
TOTAL 0 0 0 1 TOTAL 0 0 0 0
North Leg
West Leg East Leg

South Leg



Invergordon Road / Montessori Academy Traffic Analysis

ATTACHMENT C
PERTINENT EXCERPTS FROM ARIZONA REVISED STATUTES

IS

EROUF



Format Document Page 1 of 1
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28-703. Alteration of speed limits by local authority

A. If a local authority determines on the basis of an engineering and traffic
investigation that the maximum sEeed permitted under this article is greater or less
than is reasonable or safe under the conditions found to exist on any part of a street
or highway in its jurisdiction, the local authority may determine and declare a
reasonable and safe maximum speed limit at the location and, based on the
investigation, may:

1. Decrease the limit at intersections.

2. Increase the limit within any business or residence district to not more than sixty-
five miles per hour.

3. Decrease the limit outside any business or residence district.

4. Increase or decrease the limit on streets that are adjacent to or otherwise
surrounding school grounds or public parks.

B. A local authority shall determine by an engineering and traffic Investi?ation the
proper maximum speed for all arterial streets in its jurisdiction and shall declare a
reasonable and safe maximum limit on the arterial streets in its jurisdiction that may
be more or less than the maximum speed permitted under this article for a business
or residence district.

C. A local authority may decrease the limit to not less than fifteen miles per hour on
an unpaved street or road within any district in its jurisdiction if the local authority
determines that the limit is necessary to achieve or maintain national ambient air
quality standards.

D. An altered limit established as provided for in this section is effective at all times,
or during hours of darkness, or at other times as may be determined if appropriate
signs giving notice of the altered limit are erected on the street or highway.

E. The alteration of maximum speed limits on state highways or extensions of state
highways in a municipality by a local authority is not effective until the director
approves the alteration.

F. A local authority shall not make more than six alterations per mile along a street or
hiighway pursuant to this section, exceFt for reduced limits at intersections. The
difference between adjacent limits shall not be more than ten miles per hour except
for school crossings.

http://www.azleg.gov/FormatDocument.asp?format=print&inDoc=/ars/28/00703.htm&Titl... 12/6/2016



