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Subject: Pedestrian Crossing Study — Bush Street and Heinlen Street.
Discussion:

At the City Council Meeting of September 2, 2014, City Council requested a pedestrian
crosswalk study across Bush Avenue due to abandonment of crosswalks on or near Bush
Street and Follett Street. City Staff and City Engineer investigated and determined that
should a marked crosswalk be required, one located at Bush and Heinlen Streets would
be better suited since there are crosswalks located at Lemoore Avenue to the east and
Hill Street to the west.

City Engineer Rick Joyner of Quad Knopf conducted a study (Attachment A) for Bush and
Heinlen Streets and found the daily 24 hour traffic vehicle volume totaled 8,958 on a 30
mph street. During the study, it was documented that of the total 93 pedestrians
observed, only 35 crossed Bush Street. Installing stop signs or traffic control devices on
Bush Street do not meet any criteria set forth in Section 2B.07 pf the California Manual of
Uniformed Traffic Control Devices (CA MUTCD) since the volume of traffic and
pedestrians were below the standards required. It was found the volume of traffic is 80%
of the minimum value for a four lane street and a marked crosswalk is not necessary, but
could be considered per FHWA HRT-04-100, Safety Effects of Marked Versus Unmarked
Crosswalks at Uncontrolled Intersections. Should Council consider the addition of a
marked crosswalk, appropriate signage and an accessible ramp on the south side of
Bush Street would be required. Additional visibility lights may be warranted if Bush Street
is considered a conventional highway.

Budget Impact:

If City Council chooses to implement a pedestrian crosswalk, a budget amendment to the
Capital Improvement Project Streets Fund 029-4729 Misc. Expense and Planning is
necessary. City Engineers have estimated a cost of $17,000 for crosswalk markings,
street light, signage and ADA accessible curb/ramp on the south side of Bush Street and
Engineer cost of $4,500 for plans, specs, and utility coordination. The current expended
funds are approximated at $54,000 of the $100,00 budgeted.

Recommendation:

That the City Council discuss the information presented and direct City Staff by motion of
its decision. If Council approves proceeding with a crosswalk, by motion, authorize a
budget amendment to the Capital Improvement Fund with specified items to be included.

“In God We Trust”
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INTRODUCTION

This report has been prepared to present the results of a pedestrian crossing study, conducted by
Quad Knopf, for a proposed marked pedestrian crosswalk across Bush Street at Heinlen Street in
the City of Lemoore (see Figure 1). Quad Knopf was hired to review the existing intersection
conditions and determine if a marked crosswalk at this location is appropriate, and if so, to
recommend safety enhancements and pedestrian crossing alternatives. One alternative reviewed
was a potential in-roadway warning light IRWL) system. As part of this study, Quad Knopf
also completed the analysis for a potential multi-way stop at the intersection.

Per Section 275 of the California Vehicle Code (CVC), a crosswalk is either:

a. That portion of a roadway included within the prolongation or connection of the
boundary lines of sidewalks at intersections where the intersecting roadways meet at
approximately right angles, except the prolongation of such lines from an alley across
a street.

b. Any portion of a roadway distinetly indicated for pedestrian crossing by lines or other
markings on the surface.

Thus, at an intersection, a crosswalk is defined as the extension of the sidewalk or the shoulder
across the intersection, regardless of whether or not it is marked. And pedestrians can legally
cross there, unless specifically prohibited.

Per Section 3B.18 of the California Manual on Uniform Traffic Control Devices (CA MUTCD),
“Crosswalk lines should not be used indiscriminately. An engineering study should be
performed before a marked crosswalk is installed at a location away from a traffic control signal
or an approach controlled by a STOP or YIELD sign.” Marked crosswalks do not guarantee a
pedestrian’s safety. In fact, they may provide a pedestrian with a false sense of security. As
such, care must be taken when deciding whether or not to install a marked crosswalk at
uncontrolled intersections.

This study reviews recommended guidelines for the installation of marked crosswalks and stop
signs, including review of speed, vehicular and pedestrian volumes, collision history, and
intersection characteristics to determine appropriate pedestrian safety features for the project
intersection. This study documents the investigation, findings, conclusions, and
recommendations made in conjunction with the specified task.

City of Lemoore, California September 2014
Bush Street and Heinlen Street Pedestrian Crossing Study 1
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EXISTING CONDITIONS

Bush Street is an existing 54’ wide east-west arterial with two travel lanes in each direction. The
posted speed limit for both directions of travel is 30 miles per hour. Parallel parking is permitted
in the vicinity of the intersection. The area is residential on both sides of the street adjacent to
the intersection, with a City park at the northwest corner.

Heinlen Street is a local street with one travel lane in each direction angling to the northwest
from the T-intersection. It is a 56° wide street with no posted speed limit. The east side is
residential with both parallel and diagonal parking; the west side is the City park with diagonal
parking.

The project intersection is stop-controlled on Heinlen Street only. Both comers of the
intersection are fully developed with sidewalk and accessible curb ramps and an east-west
marked crosswalk on the north leg. Street lighting at the project intersection is limited with only
one electrolier on the northeast corner.

Data Collection

Existing weekday traffic volume counts (including vehicle, truck, pedestrian and bicycles) and
vehicle gap data were taken at the project intersection by Metro Traffic Data, Inc. on Thursday,
August 28, 2014. Data was collected between 7:00 AM and 9:00 AM and between 2:00 PM and
6:00 PM, hours anticipated to have the most vehicle and pedestrian traffic due to the school
hours for Lemoore High School (approximately 1,000 feet to the east of the project site) and
Lemoore Elementary School (approximately 700 feet to the west). In addition, 24-hour traffic
volumes were taken for each approach to the project intersection. The collected traffic data can
be found in Appendix A.

The traffic data indicates there are 5,410 vehicles per day for the eastbound approach and 3,548
vehicles per day for the westbound approach for a total of 8,958 vehicles per day on Bush Street
at the project intersection. The traffic data also indicates the peak hours are between 7:15 AM
and 8:15 AM, 2:30 PM and 3:30 PM, and 5:00 PM and 6:00 PM. Bush Street volumes during
the AM peak hour are 547 and 365 vehicles for the eastbound and westbound approaches,
respectively; during the mid-day peak hour are 521 and 272 vehicles for the eastbound and
westbound approaches, respectively; and during the PM peak hour are 516 and 339 vehicles for
the eastbound and westbound approaches, respectively. There was no truck traffic during any of
the data collection hours in the AM, mid-day, or PM.

During the AM peak hour, there were 37 pedestrians crossing the intersection; 10 of which were
crossing Bush Street, seven on the east leg and three on the west leg of the intersection. During
the mid-day peak hour, there were 68 pedestrians crossing the intersection; nine of which were
crossing Bush Street, five on the east leg and four on the west leg of the intersection. During the
PM peak hour, there were 15 pedestrians crossing the intersection; six of which were crossing

Bush Street, four on the east leg and two on the west leg. There were nine bicyclists during the
~ AM peak hour, seven during the mid-day peak hour, and three during the PM peak hour.

City of Lemoore, California September 2014
Bush Street and Heinlen Street Pedestrian Crossing Study &



In addition to the traffic data collected, Quad Knopf conducted a field investigation at the
intersection on Friday, August 22, 2014. Geometric conditions and operational characteristics of
the intersection were investigated to determine possible recommendations for pedestrian safety.

Collision History

Collision data for the project intersection was obtained from the California Highway Patrol
(CHP) Statewide Integrated Traffic Records System (SWITRS) for a five-year period from
January 2008 through December 2012. During this period, there were a total of two collisions at
or near the intersection, none of which involved pedestrians or bicyclists. Both collisions
resulted in injury. See Appendix B for SWITRS Collision Data.

METHODOLOGY

Quad Knopf staff followed the classic procedure of gathering pertinent information available
from records, supplementing that with additional data gathered in the field, and then comparing
the findings to applicable State and Federal guidelines. Guidelines, established in the California
Manual on Uniform Traffic Control Devices (CA MUTCD), dated January 13, 2012, were used
to determine the need for the project intersection to be multi-way stop controlled (stop signs on
all legs of the intersection). Determinations made regarding the installation of a marked
crosswalk follow guidelines included in the Federal Highway Administration’s (FHWA) HRT-
04-100, Safety Effects of Marked Versus Unmarked Crosswalks at Uncontrolled Locations: Final
Report and Recommended Guidelines, dated September 2005. Guidelines in the CA MUTCD
were also followed in determining the possibility of installing an in-roadway warning light
system.

Multi-way Stop

Per Section 2B.07 of the CA MUTCD, the following criteria should be considered in the
engineering study for a multi-way STOP sign installation:

A. Where traffic control signals are justified, the multi-way stop is an interim measure that
can be installed quickly to control traffic while arrangements are being made for the
installation of the traffic control signal.

B. Five or more reported crashes in a 12-month period that are susceptible to correction by a
multi-way stop installation. Such crashes include right-turn and left-turn collisions as well
as right-angle collisions.

C. Minimum volumes:
1. The vehicular volume entering the intersection from the major street approaches
(total of both approaches) averages at least 300 vehicles per hour for any 8 hours of
an average day; and

City of Lemoore, California September 2014
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2. The combined vehicular, pedestrian, and bicycle volume entering the intersection
from the minor street approaches (total of both approaches) averages at least 200
units per hour for the same 8 hours, with an average delay to minor-street vehicular
traffic of at least 30 seconds per vehicle during the highest hour; but

3. If the 85th-percentile approach speed of the major-street traffic exceeds 40 mph,
the minimum vehicular volume warrants are 70 percent of the values provided in
Items 1 and 2.

D. Where no single criterion is satisfied, but where Criteria B, C.1, and C.2 are all satisfied to
80 percent of the minimum values. Criterion C.3 is excluded from this condition.

Option:
Other criteria that may be considered in an engineering study include:
A. The need to control left-turn conflicts;

B. The need to control vehicle/pedestrian conflicts near locations that generate high
pedestrian volumes;

C. Locations where a road user, after stopping, cannot see conflicting traffic and is not able
to reasonably safely negotiate the intersection unless conflicting cross traffic is also
required to stop; and

D. An intersection of two residential neighborhood collector (through) streets of similar
design and operating characteristics where multi-way stop control would improve traffic
operational characteristics of the intersection.

Marked Crosswalks

FHWA guidelines indicate several scenarios where marked pedestrian crosswalks may be used to
delineate pedestrian paths across roadways. According to FHWA-HRT-04-100, one scenario is
at “nonsignalized locations where engineering judgment dictates that the number of motor
vehicle lanes, pedestrian exposure, average daily traffic (ADT), posted speed limit, and geometry
of the location would make the use of specially designated crosswalks desirable for
traffic/pedestrian safety and mobility.” Table 1 summarizes these recommendations for
installing marked crosswalks and other needed pedestrian improvements at uncontrolled
locations per the FHWA’s guidelines.

City of Lemoore, California September 2014
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Table 1
Recommendations for Marked Crosswalks/Pedestrian Improvements
at Uncontrolled Locations*

Vehicle ADT Vehicle ADT Vehicle ADT Vehicle ADT
Roadway Type < 9,000 > 9,000 to 12,000 > 12,000 to 15,000 > 15,000
(Number of Travel Lanes Speed Limit**

d Median T
AndMedtan Type) <30 35 40 =30 35 40 <30 35 40 <30 35 40

mph mph mph mph mph mph wmwph mph mph mph mph mph

Two lanes C C P C C P C € N C P N
Three lanes C 8 P C P P P P N P N N
M}lltl]aﬂﬂ (.4 or more lanes) with c c p C p N P P N N N N
raised median®**

Multilane (four or more lanes) c p N p p N N N N N N N

without raised median

Reference: FHWA’s HRT-04-100, Safety Effects of Marked Versus Unmarked Crosswalks at Uncontrolled Locations

*These guidelines include intersection and midblock locations with no traffic signals or stop signs on the approach to the
crossing. They do not apply to school crossings. A two-way center turn lane is not considered a median. Crosswalks should not
be installed at locations that could present an increased safety risk to pedestrians, such as where there is poer sight distance,
complex or confusing designs, a substantial volume of heavy trucks, or other dangers, without first providing adequate design
features and/or traffic control devices. Adding crosswalks alone will not make crossings safer, nor will they necessarily result in
more vehicles stopping for pedestrians. Whether or not marked crosswalks are installed, it is important to consider other
pedestrian facility enhancements (e.g. raised median, traffic signzl, roadway narrowing, enhanced overhead lighting, traffic-
calming measures, curb extensions), as needed, to improve the safety of the crossing. These are general recommendations; good
engineering judgment should be used in individual cases for deciding where to install crosswalks.

*#Where the speed limit exceeds 40 miles per hour, marked crosswalks alone should not be used at unsignalized locations.

*%%3The raised median or crossing island must be at least 4 feet wide and 6 feet long to serve adequately as a refuge area for
pedestrians, in accordance with MUTCD and American Association of State Highway and Transportation Officials (AASHTO)
guidelines.

C = Candidate sites for marked crosswalks. Marked crosswalks must be installed carefully and selectively. Before installing
new marked crosswalks, an engineering study is needed to determine whether the location is suitable for a marked crosswalk.
For an engineering study, a site review may be sufficient at some locations, while a more in-depth study of pedestrian volume,
vehicle speed, sight distance, vehicle mix, and other factors may be needed at other sites. It is recommended that a minimum
utilization of 20 pedestrian crossings per peak hour (or 15 or more elderly and/or child pedestrians) be confirmed at a location
before placing a high priority on the installation of a marked crosswalk alone.

P = Possible increase in pedestrian crash risk may occur if crosswalks are added without other pedestrian facility
enhancements. These locations should be closely monitored and enhanced with other pedestrian crossing improvements, if
necessary, before adding a marked crosswalk.

N = Marked crosswalks alone are insufficient, since pedestrian crash risk may be increased by providing marked
crosswalks alone. Consider using other treatments, such as traffic-calming treatments, traffic signals with pedesirian signals
where warranted, or other substantial crossing improvement to improve crossing safety for pedesirians.

City of Lemoore, California September 2014
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In-Roadway Warning Lights (IRWL)

IRWL are a special type of lights installed in the roadway surface to warn road users that they
are approaching a condition where they may need to slow down or come to a stop. IRWL are
typically used at marked crosswalks on uncontrolled approaches. Per Section 4N.02 of the CA
MUTCD, the following shall be considered when evaluating the need for IRWL:

A. Whether the crossing is controlled or uncontrolled.

B. An engineering traffic study to determine if In-Roadway Warning Lights are compatible
with the safety and operation of nearby intersections, which may or may not be, controlled
by traffic signals or STOP/YIELD signs.

C. Standard traffic signs for crossings and crosswalk pavement markings are provided.

D. At least 40 pedestrians regularly use the crossing during each of any two hours (not
necessarily consecutive) during a 24-hour period.

E. The vehicular volume through the crossing exceeds 200 vehicles per hour in urban areas
or 140 vehicles per hour in rural areas during peak-hour pedestrian usage.

F. The critical approach speed (85" percentile) is 45 mph or less.

G. In-Roadway Warning Lights are visible to drivers at the minimum stopping sight distance
for the posted speed limit.

H. Public education on In-Roadway Warning Lights is conducted for new installations.

FINDINGS

Multi-way Stop

Based on the criteria per the CA MUTCD, as shown above and in Appendix C, the intersection
of Bush Street and Heinlen Street does not currently warrant the installation of a multi-way stop.
The warrants clearly demonstrate existing traffic volumes and collision history do not warrant
the installation of stop signs on Bush Street. The following is a summary of the warrants:

Warrant A — Interim Measure Where Signal Have Been Warranted — is considered not
satisfied. Traffic signal warrants were not included with this study as initial data did not
indicate the need for such.

Warrant B — Crash Problem — cannot be considered satisfied because there were only two
reported collisions during a five-year study period, only one of which may have been
correctable by the installation of a multi-way stop.

City of Lemoore, California September 2014
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Warrant C — Minimum Volumes — cannot be considered satisfied because the minimum
traffic volume requirements for vehicles, pedestrians and bicycles on the minor street
were not met. A study to determine the average delay to the minor street (Heinlen Street)
traffic was not conducted because the prerequisite minimum traffic volume requirements
were not met.

Warrant D — Combination of Criterion — cannot be considered satisfied because two of
the three criteria (collision history and minimum traffic volumes on the minor street) do
not meet at least 80 percent of the minimum values.

Marked Crosswalks

As indicated in the FHWA guidelines, as shown in Table 1, marked crosswalks alone (without
other substantial pedestrian crossing improvements) are insufficient and should not be used
under the following conditions:

e  Where the speed limit exceeds 40 miles per hour.

e On a roadway with four or more lanes without a raised median or crossing island that has
(or will soon have) an ADT of 12,000 or greater.

o On a roadway with four or more lanes with a raised median or crossing island that has (or
soon will have) an ADT of 15,000 or greater.

As stated previously, the posted speed limit on Bush Street is 30 mph and the daily traffic
volumes on Bush Street are 8,958. Therefore, this intersection could be considered a candidate
for a marked crosswalk. However, if a marked crosswalk is installed, appropriate signage and an
accessible ramp on the south side of Bush Street are required. Additional street lighting at the
intersection is recommended. In addition, because the speed limit and traffic volume thresholds
are barely met, a high-visibility crosswalk is recommended.

In-Roadway Warning Lights (IRWL)

Based on the criteria per the CA MUTCD, as shown above, IRWL are not currently warranted
for a marked crosswalk across Bush Street at Heinlen Street. The current pedestrian volume
does not meet the threshold of 40 pedestrians regularly using a crossing for each of two hours in
a 24-hour period.

CONCLUSIONS OF STUDY

The following recommendations are made based on the findings of this study:

1. Installation of a multi-way stop at the intersection of Bush Street and Heinlen Sireet is
not warranted per the CA MUTCD; and therefore, is not recommended at this time.

2. Based on FHWA guidelines for existing conditions, the intersection of Bush Street and
Heinlen Street could be considered a candidate for a marked crosswalk. The following is

City of Lemoore, California September 2014
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recommended based on current conditions for the intersection if the crosswalk is
installed:

a. Associated signage shall be installed.

b. An accessible curb ramp shall be constructed on the south side of Bush Street to
comply with the current ADA requirements as indicated on the State of California
Department of Transportation Standard Plan RSP A88A. A copy of said plan is
included in Appendix D of this report.

c. Additional street lighting should be installed on the south side of Bush Street to
illuminate the intersection and its pedestrian areas. According to Section 9-10.3 of
the Caltrans Traffic Manual, “Where highway safety lighting is to be installed at
intersections on conventional highways, (including the intersection of a freeway
ramp with a local street), the minimum maintained horizontal illuminance should
be as follows: in urban areas and expressways, 1.6 horizontal lux on the area
normally bounded by the crosswalks, and 6.5 horizontal lux at the intersection of
centerlines of the entering streets.”

d. Because the thresholds for installing the crosswalk are barely met based on traffic
volumes and speed limits, a high-visibility crosswalk is recommended.

Installation of IRWL at a marked crosswalk across Bush Street at the intersection of
Heinlen Street is not warranted per the CA MUTCD; and therefore, is not recommended
at this time.

L
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Metro Trafio ata . Tuming Movement Report

310 M. Irwin Street - Suite 20

Hanford, CA 33230 Prepared For Lisa VWallis
7(: Quad Knopf, Inc.

e 800-375-6938 Phone/fFax 5110 ¥est Cypress Ave
wwy metrotrafficd ata com Visalia, CA 83277

. g G oy B
Metro raffc Data |

LOCATION Bush Street @ Heinlen Street LATITUDE 38 208295°
COUNTY Kings LONGITUDE -118.764108°
COLLECTION DATE G/28/2014 WEATHER Sunny and Clear

Nerthbound Eastbound
Thru | Right | Trucks 3 Trucks | Lert | Thru | Right | Trucks
1] X 18 ] X
0 B3
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730

Easth
Thru
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7:00 AM -7:15 AM
7:15 AM -7:30 AM
7:30 AM -7:45 AM
7:45 AM - B:00 AM
8:00 AM - 8:16 AM
8:15 AM - 8:30 AM
8:30 AM - 8:45 AM
8:45 AM -9:00 AM
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Trucks Trucks

4:00 P -4:16 PM
315 PM - 4:30 PM
1:30 PM -4:45 PM
4:45 PM -5:00 PM
5:00 PM -5:15 PM
5:15 PM -5:30 PM
5:30 PM - 645 PM
5:45 PM -6:00 PM
TOTAL
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FEAK HOUR Trucks

7:15 AM -8:16 AM

2:30 PM -3:30 PM

5:00 PM -6:00 PM

Bush Sireet Bush Street
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Metro Tittc

i 1

cData e

LOCATION
COUNTY
COLLECTION DATE

Metro Traffic Data Inc.
310 N. Inain Street - Suite 20
Harfard, CA 83230

800-375-6838 PhanafFa
wwwni Metrofrafiicdata com

Bush Street @ Heinlen Strest

Kings

B/28/2014

Turing Movement Report

Liza Wallis

Quad Knepf, In¢c.

5110 West Cypress Ave
Visalia, CA 33277

Prepared For.

LATITUDE
LONGITUDE
WEATHER

36 238295°

-118.784108°

Sunny and Clear

Nort

Time

Left

thbound Bikes

N.leg

Southbound Bikes

S.Leg Eastbound Bikes E.Ley Westbound Bikes

Right Peds Left

Thru

Right

S

Peds Left Thru Peds Left Thru Ri

7:00 AM -7:15 AM

0

5 ol 0

7:15 AM -7:30 AM

8

7:30 AM -7:46 AM

11

7:45 AM -8:00 AM

8:00 AM - 8:16 AM

8:15 AM - 8:30 AM

8:30 AM -8:45 AM

8:45 AM - 9:00 AM

TOTAL
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3:16 PM - 3:30 PM

3:30 PM -3:45 PM
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4:15 PM - 4:30 PM

4:30 PM - 4:45 PM

4:45 PM -5:00 PM
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Northbound Blkes

Southbound Bikes

PEAK HOUR

Left

Thru

Right Left

T

Right

thound Bikes
Thru_| Rignt |

thound Bikes
Thru Right

7:15 AM -8:16 AM

0

1

0

0

0

g 0 2

2:30 PM-3:30 PM

0

3 0

5:00 PM - 5:00 PM

Bush Street

Pads <=
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. Pl
Metro Traffic Data Inc.

LOCATION

Metro Traffic Data ine.
F10 N, Inwin Street - Suite 20
Hanfard, CA 83230

BO0-375-6938 Phone/Fax
vy mstrotrafficdata com

Bush Strast @ Heinlen Street

COUNTY

Kings

COLLECTION DATE

5/28/2014

CYCLE TIME

P/

Turning Movement Report

NiS STREET

E/W STREET

WEATHER

CONTROL TYPE

COMMENTS

Prepared For:

Heinlen Strest

Lisa Wvallis
Quad Knopf, Inc.

5110 West Cypress Ave
Visalia, CA 83277

Bush Straet

Sunny and Clear

Cna-Vyay Stop

Page2 of 2



APPENDIX B

SWITRS COLLISION DATA
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PROJECT: L140301 PC. 1 OF 2

MULTIWAY STOP WARRANTS
CALC _MJH DATE 9/15/14 CHK _LMWD DATE 9/17/14

MAJOR STREET: BUSH STREET
MINOR STREET: HEINLEN STREET

The following worronts ore based on Section 2B.07 Multiway Stop Applications in the Californio MUTCD.

WARRANT A — Interim meosure where signals hove besn warronted SATISFIED  YES [J NO

Where traffic control signals are justified, the multiway step is on interim measure
that con be installed quickly to control troffic while orrongements are being made
for the instaliotion of the traffic control signal.

WARRANT B — Crash Problem SATISFIED YES 0 nNo [XD

A crash problem, os indicated by 5 or more reported crashes in o 12-month
period that are suscepiible to correction by a multiway stop installation. Such
croshes include right— and left—tum collisions as well as right—angle collisions.

History of collisions

MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
2008 O 1 0 0 0 0 0 0 0 0 0 0
Y 2009 ¢ 0 0 D 0 0 ] g 0 § 0 0
E 2010 0 0 0 0 0 0 0 g 0 0 0 0
A 2011 8 g 0 0 1 0 0 0 0 0 ¢ 0
R 2012 0 0 0 o 0 0 0 8 0 0 0 ¢

* Collision susceptible to correction

Most correctible accidents in o 12 month period
WARRANT C — Minimum Volumes SAMSFED Yes O wo @

1. The vehicular volume entering the intersection from the major street

approaches (total of both approaches) averoges ot least 300 vehicles per
hour for any 8 hours of an average day, and

2. The combined vehicular, pedestrion, and bicycle volums entering the
intersection from the minor strest approaches (total of both approaches)
averages at least 200 units per hour for the same 8 hours, with an
average delay to minor—strest vehicular troffic of ot least 30 seconds per
vehicle during the highest hour, but

Quad Knopf



PROJECT; L140301 PG. 2 OF 2

MULTIWAY STOP WARRANTS

MAJOR STREET: BUSH STREET

MINOR STREET: HEINLEN STREET

3. If the 85th—percentile approach speed of the major-strest traffic exceeds 40
mph, the minimum vehicular volume warrants are 70 percent of the above

values,
Posted speed = __ 350 mph.
HOUR
Minimum d o cﬁfoécc‘;{od‘ocﬁo d o, do
Voume | SS IS SIS SISSISRIS SIS SIS &M

Vehs volume 300 5580
th approdches 855 | 834 | 742 | 660 | 658 | 564 | 487 | 476
o q210p 314%

Yeha, pode B sl 20 se | 53| 66| 38| s8 | s2 | 48 | 33 | 2
apgpreacnes ) o
LR Q140p 36%

FULFILLED YeSOO NO[XI
AND

Avert;ge delay o the minor—strest vehicular traffic of ot least 30 seconds per
vehicle during the highest hour.

Average measured delay on minor street, __N/A seconds.
FULFILLED YES[J NOIXI
WARRANT D - Combination of Warrants SATISFIED YES [J NO

Where no singlle criterion is sotisfied, but where Criteric B, C.1, and C.2 are all
satisfied to 80 percent of the minimum volues. Criterion C.3 is excluded from this

condition.

Criteria B satisfaction = 20 % FULFILLED YESO NO[X
Criteria C.1 sotisfaction = __ 314 % FULFILLED YESCD wNo[d
Criteria C.2 satisfaction = 36 % FULFILLED YES[O No[X

OPTION Other criteria thet may be considered in an engineering study include:

A. The need to control left—tum conflicts;

B. The need to control vehicle/pedestrion conflicts near locotions that generate
high pedestrion volumes;

C. Locations where a road user, after stopping, cannct see conflicting traffic and
is not able to reasonably safely negotiote the intersection unless conflicting
cross troffic is also required to stop; ond

D. An intersection of two residential neighborhood collector (through) streets of
similar design and operating charocteristics where multiway stop control

. would improve troffic opsrational characteristics of the intersection.

Quad Knopf
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