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1.0

Introduction

The Oʻahu Metropolitan Planning Organization (OahuMPO) is conducting a study to assess the feasibility
of realigning a stretch of Farrington Highway currently situated adjacent to Mākaha Beach. This stretch
of highway is threatened by seasonal beach erosion, is subject to wave overtopping during high surf, and
is expected to experience greater and more frequent such threats due to sea‐level rise.
Farrington Highway provides the only access between the northwest side of Mākaha Beach and the
southeast side of Mākaha Beach and, thus, the only vehicle access to all points northwest of Mākaha
Beach. The portion of the highway being considered in the study is roughly the extent of the road between
the two residential areas on either side of Mākaha Beach (Figure 1).

T

Discussions regarding the possibility of realigning Farrington Highway first surfaced in 1985. Since then,
the City and County of Honolulu, members of the public, and elected representatives have periodically
promoted realignment and in recent years those calls reached a crescendo due to the Hawaiʻi Department
of Transportation’s (HDOT) project to replace Bridges 3 and 3A in the study area.
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The realignment feasibility study was funded in the OahuMPO Overall Work Program in 2015 (Work
Element 202.04). OahuMPO selected Planning Solutions, Inc., through a competitive selection process, to
manage this study. The goals of the study are to (a) identify potential alternatives for realignment, or
other solutions to the identified issues; and (b) develop a consensus among project stakeholders regarding
the most suitable option. This document summarizes an Existing Conditions Report, which is available
upon request, prepared as part of feasibility study.
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Figure 1: Study Area for Farrington Highway Realignment

Source: Planning Solutions Inc. 2019
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2.0

Demographic and Travel Characteristics Setting

2.1

Population and Demographics

The information in the following sections are from the United States Census American Community Survey
(ACS). It sets the stage for understanding the community impacted by this stretch of Farrington Highway.

Population
The Leeward Coast per the American Community Survey (ACS) had 49,089 people in 2017. Of these, 1,576
people live in Makaha Valley and 8,832 live in Makaha. The Leeward Coast area is projected to grow from
50,480 in 2020 to 53,589 people in 2040. This represents almost 6.2 percent growth. Waiʻanae’s
population is projected to remain about 5 percent of the County population, reflecting the country nature
of the area.

Age of Population

T

There are five Census Designated Places (CDP) within the Leeward Coast (Waiʻanae, Nānākuli, Māʻili,
Mākaha, and Mākaha Valley). The realignment zone is within two of the CDPs: Mākaha and Mākaha Valley.

R
AF

Census Designated Places are defined by the Census as: the statistical counterpart of incorporated places
and are delineated to provide data for settled concentrations of population that identifiable by name but
are not legally incorporated under the laws of the state in which they are located. CDPs are delineated
cooperatively by state and local officials and the Census Bureau, following Census Bureau guidelines.
Graphics in the following sections showing information by community are based on CDP information. The
graphics in the following sections show data by Oʻahu overall, Waiʻanae overall (Leeward Coast), Mākaha,
and Mākaha Valley for comparison purposes.

D

Figure 2‐1 presents the population percent for the two CDPs in the study area, for the Waiʻanae Census
County Division (CCD) identified as Leeward Coast which includes all five communities, and for Oʻahu
overall for the three age groups of under 18 years of age, 18 to 64 years of age, and 65 and older. The
Leeward Coast shows a higher percentage of youth as compared to Oʻahu overall, have a similar percent
of people aged 18 to 64, and a lower percentage of people aged 65 and older. Mākaha Valley has almost
half the percent of people aged 65 and older and the highest percent of youth. The median age for the
study area is 32.8 versus 37.6 for Oʻahu overall.
Figure 2‐1. Population
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S0101
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Disabled
Figure 2‐2 provides resident disability status as a percent of the entire non‐institutionalized population.
Oʻahu overall reported 11 percent of the non‐institutionalized population as having a disability. Mākaha
reported a higher percentage of the population as disabled at 16 percent. Mākaha Valley’s percent of
disabled population is slightly less than the Leeward Coast overall at 14.2 percent versus 14.9 percent.
Figure 2‐2. Disability Status as a Percent of the Population
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S1810

Poverty

Oʻahu as a whole reported 9.1 percent of the population living below the poverty level as shown in Figure
2‐3. The Leeward Coast showed a substantially higher percent of the population living below the poverty
level. Mākaha had three times the percent of Oʻahu overall at 30.1 percent.

D

The US Census uses income thresholds to determine poverty. These thresholds are based on Directive 14,
from the Office of Management and Budget (OMB) and are developed based on family composition as
shown in Table 2‐1.

People and families are classified as being in poverty if their income is less than their poverty threshold
(see Table 2‐1 for reference). If their income is less than half their poverty threshold, they are considered
below 50 percent of poverty; less than the threshold itself, they are in poverty (below 100% of poverty);
less than 1.25 times the threshold, below 125% of poverty, and so on.1

1

US Census: https://www.census.gov/topics/income‐poverty/poverty/about/glossary.html
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Figure 2‐3. Percent of Population Below Poverty Level
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S1701

Table 2‐1. 2018 Poverty Thresholds by Family Size and Related Children Under 18 Years

D

SIZE OF
FAMILY
None
One
UNIT
One person (unrelated individual)
Under 65
years
$13,064
65 and
over
$12,043
Two people
Household
under 65
$16,815
$17,308
Household
65 & over
$15,178
$17,242
Three
people
$19,642
$20,212
Four people
$25,900
$26,324
Five people
$31,234
$31,689
Six people
$35,925
$36,068
Seven
people
$41,336
$41,594
Eight people $46,231
$46,640
Nine or
more people $55,613
$55,883

RELATED CHILDREN UNDER 18 YEARS OF AGE
Two

Three

Four

Five

Six

Seven

$20,231
$25,465
$30,718
$35,324

$25,554
$29,967
$34,612

$29,509
$33,553

$32,925

$40,705
$45,800

$40,085
$45,064

$38,929
$44,021

$37,581
$42,696

$36,102
$41,317

$40,967

$55,140

$54,516

$53,491

$52,082

$50,807

$50,491

Source: US Census https://www.census.gov/data/tables/time‐series/demo/income‐
poverty/historical‐poverty‐thresholds.html
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Eight or
more

$48,546

2.2

Economic Status

Figure 2‐4 shows the mean household income for Mākaha and Mākaha Valley as well as for Oʻahu and
Waiʻanae overall. Mean household income is the result of dividing the total income for the geographical
area by the total number of households. As shown mean household income varies from a low of $66,103
in Mākaha Valley to $79,194 for Waiʻanae overall. Oʻahu overall has a mean household income of
$101,194 which is substantially higher than the combined Waiʻanae Coast income and the individual
communities of Mākaha and Mākaha Valley.
Figure 2‐4. Mean Household Income
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S1901

Oʻahu had approximately 311,451 households as reported in the ACS 2013‐2017 Five Year Average, Table
S1901. The Waiʻanae communities totaled 11,643 households accounting for 3.7 percent of the total;
Mākaha reported 2,298 households and Mākaha Valley had 505 households.

Travel Characteristics

D

2.3

Workers and Their Commuting Travel Behavior
This section includes a series of figures which present the ACS statistics on workers and their commuting
behavior. The percent of the population aged 19 to 64 that is employed is provided in Figure 2‐5. As shown
Oʻahu overall has a higher percent of those in this age group that are employed at 71.4 percent. Employed
residents range from 53.2 percent in Mākaha to 62.8 percent in Mākaha Valley.
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Figure 2‐5. Percent of Population Aged 20 to 64 Employed
80%
70%
60%
50%
40%
71.4%

62.8%

61.2%

30%

53.2%

20%

T

10%
0%
O`ahu

Leeward Coast

Mākaha

Mākaha Valley

R
AF

Source: American Community Survey, 2013‐2017 Five Year Average, Table S1701.

Figure 2‐6 shows that the number of vehicles available to workers within the distinct communities varies
substantially. Only 2.3 percent of workers in Mākaha Valley have no vehicle available as compared to 4.1
percent for Oʻahu workers. On the other end, only Mākaha Valley workers did not have access to three or
more vehicles at a higher percentage than Oʻahu workers overall. Mākaha Valley workers had the lowest
percent of access to three or more vehicles at 11.2 as compared to Mākaha at 43.7 percent and the
Leeward Coast overall at 47.2 percent. However, Mākaha Valley workers had the highest percentage of
two vehicle households at 54.6 percent.
Figure 2‐6. Number of Vehicles Available to Workers
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S802
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Figure 2‐7 shows that the percent of the Leeward Coast commuters who drove alone is similar to Oʻahu
overall. However, both Mākaha and Mākaha Valley commuters have a lower percent that drive alone.
Both communities have a higher rate of carpooling (driving with one or more), and both communities
have a lower percent of commuters using other modes of traveling to work.
Figure 2‐7. Percent of Workers Commuting by Major Mode of Travel
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Figure 2‐8 details the “other” category of mode of transport to work. This figure includes five non‐personal
vehicle commute modes: bicycle, taxi/motorcycle, walk, work at home, and public transportation. As
shown public transportation has the highest use ranging from 10.6 percent in Mākaha Valley to 13.4
percent for the Leeward Coast overall. All communities have a higher percentage of commuters using
public transportation than the 8.6 percent shown overall for Oʻahu. None of the other four categories
have a percent reaching four percent. Very few commuters in both Mākaha and Mākaha Valley do not
use a bicycle to commute to work.
The mean travel time to work for Oʻahu overall is 29.1 minutes across all modes of transportation. Overall
the communities in the Leeward Coast averaged 45.4 minutes. Mākaha and Mākaha Valley commuters
had a higher average at 48.3 minutes and 51.4 minutes as shown in Figure 2‐9. The amount of time spent
commuting to work would be severely impacted by an incident on Farrington Highway.

Commute time to work for the three major modes of transportation (drove alone, carpool, and public
transportation) and overall is shown in Figure 2‐10. This figure shows the difference in commute time for
Oʻahu and the Leeward Coast overall. As shown, only the public transportation mode for Oʻahu has over
50 percent taking 45 or more minutes; while all modes in the Leeward Coast area are close to 50 percent
or higher. The public transportation mode has almost 75 percent taking 45 or more minutes.
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Figure 2‐8. Percent of Workers Commuting by Non‐Personal Vehicle Means
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Figure 2‐9. Mean Travel Time in Minutes to Work
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S0801
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Figure 2‐10. Commute Time to Work by Major Mode
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S0802

The longer commute times to work is reflected in the percent of workers leaving home early. As shown in
Figure 2‐11, 23.4 percent of workers in Oʻahu overall leave home before 6:00 AM, 22.6 percent leave
between 6:00 and 6:59 AM. Overall, 46 percent of Oʻahu workers leave home before 7:00 AM to reach
work. In comparison, the Project Area communities leave earlier with 65.9 percent of workers in Mākaha
Valley leaving home before 7:00 AM to travel to work.
Figure 2‐11. Commute Start Time
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The commute time to work shown in Figure 2‐10 and commute start time shown in Figure 2‐11 are
confirmed by the results shown in Figure 2‐12. As shown, very few people living in the Leeward Coast
work in the same area as they live. The contrast with is striking as Oʻahu overall has 38.7 percent of the
people work in the same area as they live. These statistics show how any incident on Farrington Highway
can have severe impacts to the community.

Figure 2‐12. Percent of Workers Who Worked in the Area Lived
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Source: American Community Survey, 2013‐2017 Five Year Average, Table S0801
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2.4

Existing Transit Conditions

The City and County of Honolulu Department of Transportation Services (DTS) contracts with Oʻahu
Transit Services, Inc. (OTS), a non‐profit corporation to manage, operate, and maintain the City bus system
(TheBus) and the City paratransit service (TheHandi‐Van). TheHandi‐Van provides origin to destination
transportation services to mobility impaired Americans With Disabilities Act of 1990 (ADA) qualified
individuals. DTS, through OTS, contracts with various taxi cab companies to provide supplemental
paratransit services. Day to day management and operations of TheBus and TheHandi‐Van is handled by
OTS. The DTS Public Transit Division (PTD) is responsible for the overall monitoring of the performance of
TheBus and TheHandi‐Van operations.
TheBus currently operates 101 routes. The 101 routes serve about 3,800 bus stops. Passenger amenities
include approximately 980 passenger shelters and 2,400 benches. Bus routes fall within eight service
classifications. These classifications and their function are described below.
Rapid Bus – Rapid bus includes CityExpress! and CountryExpress! designated
routes. These routes provide limited stop express service in both directions.
Service is provided all day on weekdays, Saturdays and Sundays on heavily
traveled corridors. The CityExpress! Route A offers 15‐minute service;
CountryExpress! Routes C and E typically provide 30‐minute service.



Urban Trunk – Urban trunk routes provide frequent, direct service connecting
neighborhoods within the Primary Urban Center operating along the major
Ewa/Diamond Head corridors. Urban trunk routes typically have 15‐minute or
less service frequencies (headways). These routes include the major east‐west
corridor Routes including 1, 2, 3 and 13.



Urban Feeder – Urban feeder routes connect the mauka/makai neighborhoods
within the Urban Center. These routes serving the hills and valleys of Honolulu
connect residents to the urban trunk and limited‐stop express routes as well as
providing service to major destinations such as downtown Honolulu, the
University of Hawaii at Manoa and Waikiki. Urban feeder routes including 4, 5,
6, 7 and 8 typically provide service intervals of 30‐minutes or less.



Suburban Trunk – Suburban trunk routes provide all day service from outlying
communities to the urban center. These routes also provide connections
between the suburban communities connecting with community circulators at
transit centers. Routes stop at all local bus stops and operate all day, every day.
Suburban trunk routes typically provide 30‐minute service. Route 40 is the
project area bus route in this category.
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Suburban Feeder – These routes provide service in lower demand areas
providing connections to major attractions such as shopping areas, hospitals or
schools. These routes typically provide 60‐minute service and some routes offer
intermittent or peak‐period‐only service such as those operating in Pearl
City/Aiea.



Community Circulators – These routes provide circulation within their
established community. They connect at a neighborhood hub or transit center
after completing their single cycle trip. Community circulators provide timed
connections to other circulators and suburban trunk routes. These routes stop
at all local bus stops and frequently operate with loops and branches.
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Community Access – These routes operate on a standard schedule serving
regular bus stops utilizing the TheHandi‐Van vehicles. TheHandi‐Van type
service is provided for registered TheHandi‐Van customers with a 24‐hour
advance notice within ½ mile of the service route. These routes provide 60‐
minute service. Time is provided in the schedule to allow for route deviations.



Express – Peak expresses serve predominantly home‐to‐work trips by
connecting specific neighborhoods to employment centers. These trips are
provided in the peak period, peak direction only with minimal scheduled
departures. A subset of the Peak Express classification is the service designed
for Pearl Harbor and Hickam Air Force Base destinations. These routes are
designated with a “PH” preceding the route number. These routes serve all the
local bus stops in the neighborhoods and work destination areas (including
downtown Honolulu and Pearl Harbor). Another express route designation is
given to three routes that serve Waikiki. These routes are designated with a “W”
preceding the route number. Express routes in the project area are Routes 93
and PH1.
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Table 2‐2 identifies TheBus routes serving the Leeward Coast. These routes include one rapid bus, one
suburban trunk, two express routes, and three community circulators. Of these, Routes C, 93, PH1, and a
limited number of Route 40 trips serve the project area. Route 40 provides three late‐night, early‐morning
trips to Mākaha Beach essentially providing 24‐hour service. Figure 2‐13 shows the current bus routes
serving the project alignment area.
Table 2‐2. TheBus Routes Serving Leeward Coast
THEBUS ROUTES

Description
Mākaha ‐Ala Moana Center
Mākaha ‐Ala Moana Center
Mākaha ‐Downtown Honolulu
Mākaha ‐Pearl Harbor
Waiʻanae Valley
Lualualei Homesteads
Nānākuli

D

Number
C
40
93
PH1
401
402
403

Source: DTS/TheBus Public Timetables, 2019
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Classification
Rapid Bus
Suburban Trunk
Express
Express
Community Circulator
Community Circulator
Community Circulator
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Figure 2‐13. Bus Routes and Stops
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Figure 2‐14 provides data since 1984 on the declining annual average speed achieved by TheBus. While
the actual decline is 1.7 miles per hour and may seem minor, the impact on the system and to the
customer is not. More time has been added to bus schedules to account for increasing delays primarily
caused by traffic congestion. This adds to operation costs while not improving service frequency. On‐time
performance has suffered, and service frequencies have, in some cases, been cut to offset declining
speeds and poor on‐time performance. This figure may help explain the high travel time reported by
Mākaha area workers shown in Figure 2‐9.
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Figure 2‐14. Average TheBus Speed
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Source: DTS reported National Transit Database (and formerly Section 15) reports Annual Vehicle Revenue Miles and Annual
Vehicle Revenue Hours.
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Tables 2‐3 through 2‐5 present on‐time performance for bus routes serving the Leeward Coast. This
information is presented by service day (weekday, Saturday, Sunday) for the month of March 2018. The
on‐time performance statistics are based upon the shown number of trips for the month. On‐time is
defined as between two minutes early and five minutes late. As shown in Figure 2‐15, Express Routes 93
and PH1 have the highest on‐time performance for routes serving the project area. These two routes
operate on weekdays only, therefore only one data point is shown.
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Table 2‐3. TheBus Weekday Schedule Adherence
Based on
Number of Trips
2,160
2,894
640
40

Route
C
40
93
PH1

Schedule Adherence
Early
Late
On Time
5.5%
29.8%
64.7%
11.2%
29.5%
59.3%
9.0%
17.5%
73.5%
28.8%
4.6%
66.6%

Table 2‐4. TheBus Saturday Schedule Adherence
Route
C
40

Schedule Adherence
Early
Late
On Time
6.8%
34.8%
58.4%
3.9%
52.2%
43.9%

T

Based on
Number of Trips
470
547

Table 2‐5. TheBus Sunday Schedule Adherence
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Based on
Number of Trips
376
436

Route
C
40

Schedule Adherence
Early
Late
On Time
6.5%
31.7%
61.8%
7.1%
38.6%
54.3%

Source: City and County of Honolulu Department of Transportation Services, March 2018

Figure 2‐15. Routes Reported Operating On‐Time by Service Day

80%
70%

73.5%

66.6%

64.7%

61.8%
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59.3%
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D

50%
40%
30%

58.4%

20%

43.9%

10%

0%
C

40
Weekday

Saturday93

Sunday

PH1

Source: City and County of Honolulu Department of Transportation Services, March 2018
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Bus Stops Along Farrington Highway
There are 97 bus stops along Farrington Highway. Six of the bus stops are located within the realignment
area. Bus stops range in design from a simple bus stop sign without sidewalk, curb or other amenities to
those with passenger shelters. Figure 2‐16 shows both examples for bus stops serving Mākaha Shores.
Many of the stops with just a bus stop sign do not provide much separation for waiting passengers and
general‐purpose traffic. Some have a bus pull out area, others have no separation. Visibility is low along
much of Farrington Highway with limited lighting. Figure 2‐17 provides an example of how bollards can
be used to add reflection and protection to bus stop locations. Adding pavement markings and/or rumble
strip treatments can provide warnings to drivers to be cautious.
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Figure 2‐16. Farrington Highway Bus Stop Examples

Above: Bus Stops at Mākaha Shores

D

Figure 2‐17. Example of Bollard Use at Bus Stops

Source: Weslin Consulting Services; picture of bus stop in Singapore.
All bus stops and major crossings in Singapore have bollards for added safety and visibility.
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TheHandi‐Van
ADA Paratransit services are provided to passengers within ¾ mile of a fixed route operation. These
services are offered during the times the fixed route is in operation. Some areas such as those ¾ mile from
the Route 40 (see Figure 2‐13) have 24‐hour service while the remaining, are generally between the hours
of 4:00 AM to 1:00 AM depending upon fixed route hours in the geographic area.

T

In 2017 TheHandi‐Van provided 1,283,850 passenger trips2. The demand for paratransit services has
continued to increase. Figure 2‐18 shows TheHandi‐Van annual unlinked passenger trips DTS reported to
the NTD for the years 2010 to 2017. As shown, actual trips have increased from 882,591 in 2010 to
1,283,850. The chart gives the percent increase from the following year. The number of trips reported in
2010 were five percent higher than those reported in 2009. In 2020, the number of trips expected to be
served increases to 1,465,000 which is a 14.1 percent increase from 2017. This projection is based on a
“status quo” scenario where the fare and on time performance remain equivalent to today. It is expected
that paratransit service demand will increase within the study area.
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Figure 2‐19 shows the pickups and drop‐offs of TheHandi‐Van service in and near the project area
between July 1, 2016 and June 30, 2018. Green dots are pick‐ups, red dots are drop‐offs, and the blue line
indicates a bus route. As shown, TheHandi‐Van provides a much‐needed service and is reliant upon a
functioning roadway system.

Figure 2‐18. TheHandi‐Van Unlinked Passenger Trips

1,600,000
1,400,000

1,239,511

1,283,850

1,163,702 1,174,622

1,200,000
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940,868

979,888 1,001,702

800,000
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400,000
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D
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Source: DTS reported National Transit Database reports Annual Unlinked Passenger Trips and
Draft Demand Projection for TheHandi‐Van for the City and County of Honolulu.

2

2017 National Transit Database (NTD) transit profiles. Data is provided annually to the NTD by DTS.
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Figure 2‐19. Leeward Coast TheHandi‐Van Unlinked Passenger Trips Mapped
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(July 1, 2016 to June 30, 2018)

Source: Department of Transportation Services

2.5

Bicycle Infrastructure

D

Bicycling as a mode of travel is increasing in interest for residents of Oʻahu. Currently, bicycling as a mode
of travel to work is a very small percentage of the overall project area travel. However, with additional
infrastructure this may start increasing as has been shown in other parts of the island. The State prepared
Bike Plan Hawaii in 2003. At that time, as of August 2003, there was one existing bicycle facility identified
for Leeward Oʻahu located in the project area: Farrington Highway between Orange Street and Ala Hema
Street. This bicycle facility is under the State’s jurisdiction, is 1.4 miles in length and is described as a signed
shared road (diagram shown in Figure 2‐20).
Figure 2‐20. Signed Shared Road Example

Source: Hawaii Department of Transportation Bike Plan Hawaii, 2003
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The City recently completed its Oʻahu Bike Plan Update in December 2019. The City has put a priority on
bicycle infrastructure with a number of programs including Complete Streets and the implemented
BikeShare Hawaii. Definition for three bicycle facilities identified in the City report are:
Paths. Bicycle paths, referred to as shared use paths or SUPs, are off‐street facilities
constructed of either concrete or asphalt and 12 feet in width (10‐foot minimum). These
grade‐separated facilities are family and beginner rider friendly, often traveling through
parks and in general providing a more leisurely, less direct route. SUPs are considered to
supplement, rather than replace, on‐road bicycling facilities.
Lanes. Bicycle lanes are on‐street facilities delineated from vehicle traffic by a wide,
white line. They are typically five to six feet in width (four‐foot minimum) and contain
pavement markings that indicate they are for bicycle use only.
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Routes. Bicycle routes are also on‐street facilities, posted with street signage and in
some instances, pavement markings. A wide outside traffic lane (14 feet) is typically
preferable for routes to enable cars to safely pass bicyclists without crossing the
centerline. Routes may also include wide paved shoulders, at least four feet in width
(five feet when adjacent to a guard rail, curb, or other barrier used along highways).
They are typically separated from vehicle traffic through striping treatments to
delineate the space for use by bicycles and pedestrians.3

Many of the bike routes have no infrastructure associated with them except for a sign designating the
road as a bike route. These are minimal bike facilities.

D

The current and proposed bicycle network is presented in
Figure 2‐214 for the project area as part of the update of
the City’s Bike Plan. Existing facilities are shown in solid
colors and dashed boxes or dots are proposed facilities as
part of the current update of the City’s Bike Plan. As
shown, there is one current facility in the project area a
shared roadway on Farrington Highway after Kili Drive
noted by the Bike Route sign. Three proposed projects are
shown for the study area:

1. Shared Roadway on Kili Drive
2. Shared Use Path on Farrington Highway up to Kili Drive
3. Shoulder Bikeway along Farrington Highway

3
4

Ibid, page 5‐2.
Oʻahu Bike Plan 2019 Update, City and County of Honolulu Department of Transportation Services, December 2019, page 4‐11
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In the 2019 Update of the Oʻahu Bike Plan includes maps and tables with the Oʻahu Bikeway Network. A
total of seven maps present the existing and proposed bikeways around the island. The proposed
bikeways are identified by their name and project ID number. The project ID prefix represents the project’s
priority class.
The O’ahu Bike Plan Update identifies a shoulder bikeway for Farrington Highway and is estimated to cost
$1.8M (Project 1‐125). This project is one of 128 identified “Priority One” projects that cost a total of
$159.4M, of which 98 miles and $105.4M is on the State highway system5. The Bike Plan Update used a
cost estimate of $767,000 for widening the shoulder, striping, and signing a route, which is likely to be
low due to the existing bridges that would have to be widened along the existing alignment.
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Figure 2‐21. Current and Proposed Bike Facilities for the Waiʻanae Coast
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Study Area

Source: Oʻahu Bike Plan 2019 Update, Department of Transportation Services,
City & County of Honolulu, December 2019

5

Oahu Bike Plan Update DRAFT, City and County of Honolulu, Department of Transportation Services in cooperation with the
O‘ahu Metropolitan Planning Organization, May 2019
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2.6

Vanpool/Rideshare Assistance

The State provides a free of charge ridematch service. This service matches people looking to develop a
carpool or seek rides to work or school.
The City and County of Honolulu Department of Transportation Services has partnered with Enterprise
Rental Car for its Oʻahu Vanpool Incentive Program. This program offers groups of between 7 to 15 riders
a subsidy to qualified vanpools. The subsidy is currently valued up to $500.00 per van per month.

2.7

Pedestrian

T

Source: City and County of Honolulu Department of Transportation Services website:
http://www.honolulu.gov/cms‐dts‐menu/site‐dts‐sitearticles/909‐site‐dts‐tpd‐
cat/24874‐Oʻahu‐vanpool.html
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The State Department of Transportation, Highways Division prepared the Statewide Pedestrian Master
Plan completed in May 2013. Much of Farrington Highway along the Leeward Coast has no sidewalks
available to pedestrians including within the realignment area.
The City is developing an Oʻahu Pedestrian Plan to complement the State’s Pedestrian Master Plan. There
are no current sidewalks along City streets within the realignment area except for along Kili Drive. Kili
Drive has a sidewalk along the west side of the street starting about 1,000 feet north of Farrington
Highway. Key themes of the City’s effort are:




Transportation Context

D

2.8

Improve safety
Protect and promote accessibility and mobility for all
Encourage opportunities for physical activity and recognize the health benefits of an active
lifestyle

This section reviews the existing transportation context along Farrington Highway, including roadway
characteristics, annual average daily traffic volumes, historical crashes, safety observations, and bicycle
and pedestrian facilities. Transit service is currently provided along the corridor, as discussed in 2.4
Existing Transit Conditions.

Roadway Characteristics
Farrington Highway is a significant arterial intended to collect and distribute traffic between local streets
through the western part of Oʻahu. The highway forms an almost continuous arc along the coast of the
western half of the island ultimately, to destinations such as Mākaha Beach Park. The 0.6‐mile facility
(Figure 2‐22) provides a function of local access and traffic circulation. Farrington Highway has a two‐lane
cross section with one travel lane in each direction with limited separated walking and bicycling facilities,
which are only available on a few of the bridges and on limited shoulders on the roadway. The road does
widen out at its intersections with the Mākaha Beach Park parking lot, at Makau Street, and at ʻʻUpena
Street.
22
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Figure 2‐22. Speed Limits in the Realignment Zone

LEGEND

Farrington Highway Realignment Zone
(between Makau Street and Upena Street)

The speed limit along Farrington Highway is posted as 35 miles per hour (mph). Utility poles are placed
close to the road and street lighting is placed at a spacing of approximately 200’ throughout the study
area and is present at all of the key intersections (Makau Street, Kili Drive, and ʻUpena Street). No
photometric analysis was completed as a part of this study.

D

Travel lanes along the majority of Farrington Highway are substandard in width at approximately 10 to 11
feet wide. Shoulder width is either nonexistent or extremely narrow (i.e., less than one foot wide) along
much of the corridor. At the approaches to the Mākaha bridges, there are drop offs along each side of the
roadway, leaving little opportunity for drivers to correct in the event of a lane departure. Pavement
markings along the corridor are faded or missing as shown in Figure 2‐23. Combining the substandard lane
widths, an absence of shoulders, and the presence of vegetation, the highway is a constrained
environment.

As recent as January 3rd, 2019 the Hawaii Department of Transportation reported the condition of the
pavement for the majority of the study area as Poor (Figure 2‐24).

Traffic Count Data
The Hawaii Department of Transportation (HDOT) website provides annual average daily traffic (AADT)
volumes for its highways. Along the study area, HDOT identified the year 2017 AADT as 2,300 vehicles
(Figure 2‐25). More recent ADT volumes were not available at the time this report was prepared.
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Figure 2‐23. Cyclist Observed on a Midweek Day in September 2018 Traveling Along the Corridor

D

Figure 2‐24. Existing Pavement Conditions

Map shows Overall Pavement
Condition averaged over ½ mile
section of roadway. Overall
pavement condition is a combined
measure of pavement smoothness,
cracking, and rutting.

GOOD
FAIR
BAD
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Figure 2‐25. Study Area Corridor Annual Average Daily Traffic Volume
Route 93: From 13.69 to 17.45
Annual Average Daily Traffic (AADT) Count:
2,300
Annual Average Daily
Traffic (AADT) is a measure
of the average number of
vehicles that travel on that
section of roadway on a
given day.
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>175,000
<175,000
<125,000
<75,000
<30,000
<15,000
<5,000

T

Traffic Counts (from 2017)

Safety and Historical Crashes

An assessment of the Farrington Highway used multiple sources of data for this analysis. The Oʻahu
Mapbook (2007‐2011) is an extensive document recording EMS responses to injury related traffic crashes
on Oʻahu. The document provides maps for the neighborhood and transportation mode (motor vehicle,
motorcycle/moped, pedestrian, and bicycle). The State of Hawaii Department of Health provides data for
pedestrian, bicycle, motorcycle/moped, and car/truck crashes. Individual maps plot the location of the
crashes for each mode by year. Crash locations are identified with a circle on the maps. The size of the
circle indicates the number of crashes occurring at a location. The actual number is available at each
location. Accident or crash details such as fault or severity are not published.

D

The historical crashes for Farrington Highway within the northern section of Waianae reported during the
five‐year period of 2007‐2011 are summarized in Figure 2‐26. The data shows that 158 of these crashes
occurred in Mākaha and Mākaha Valley within the blue boundary in the figure. Three automobile crashes
were in the project area section of Farrington Highway with two crashes at the Mākaha Beach Park and
one crash immediately south of the Makau Street intersection. There were no motorcycle, moped, bicycle,
or pedestrian crashes in this section, as shown in Figure 2‐27. However, there were 33 pedestrian crashes
in the larger Mākaha and Mākaha Valley area.
The Department of Health (DOH) EMS & Injury Prevention System Branch website was consulted to
identify the crashes that have occurred since 2011 (2012‐2018). Based on the data reviewed, nine crashes
were reported in the past seven years. Crashes are most prevalent immediately adjacent to the Mākaha
Beach Park (Figure 2‐28). It was unclear from the data available whether the crashes were related to
parking maneuvers. Based on the number of crashes reported, the 0.6‐mile study area length, and the
AADT of 2,300 vehicles, the roadway segment crash rate is calculated as 255 crashes per 100 million
vehicle miles of travel.
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Figure 2‐26. Waiʻanae – North Automobile Crashes 2007‐2011

1 crash

2

3 to 5

6 to 10

11 to 45

Makaha/Makaha Valley
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(Approximate boundary)

Source: State of Hawaii, Department of Health

Figure 2‐27. Waiʻanae – North Pedestrian Crashes 2007‐2011
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Figure 2‐28. Mākaha Beach Park Frontage (looking south along Farrington Highway)

Transit Incident Reports

There were 37 reported TheBus incidents along the Leeward Coast between 1/1/2017 and 12/13/18.
Seventeen were collision or contact incidents, 15 were passenger incidents, and 5 were other. Collision or
contact incidents are those involving other vehicles, including minor contact to hit‐and‐runs and major
collisions. Passenger incidents are those generally occurring on board the bus where a passenger falls,
becomes ill or similar. Other incidents include, a bus hitting an overhead wire that was dangling, running
over a skateboard, or similar. Of the 37 incidents, three occurred in the project area. All three incidents
are classified as “other.”
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Safety Concerns
During the fieldwork, several safety concerns along the corridor were identified:
Sight line issues related to the roadway’s vertical grade are not a factor as the grade on Farrington
Highway is very flat. Farrington Highway along the Leeward Coast is long, fairly straight, and not well lit
which can encourage higher speeds. Pedestrians crossing the street and parking maneuvers (backing into
traffic) at Mākaha Beach could create conflicts. Warning signs at likely pedestrian crossings such as near
bus stops and at the beaches could inform drivers to slow down or be more vigilant. The AASHTO Guide
for the Planning, Design, and Operation of Pedestrian Facilities cites the importance of encouraging
running speeds no greater than 30 mph, stating that “consistent design speeds are important for
maintaining smooth traffic flow; thus any change in design speed should be accomplished over a sufficient
distance to permit drivers to change speed before reaching areas where increased pedestrian activity can
be expected”.
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The use of warning signs predominantly fall under the may condition in the Manual of Uniform Traffic
Control Devices and are located at the marked crossing. Additional signage is explored later in this report
for the pedestrian crossing.
Data on vehiclular speed were not available at the time of this report. It is recommended that speed
surveys be collected to identify 50th & 85th percentile speeds, so that the pedestrian crossings and curves
can be more formally assessed.

T

Pedestrian and Bicycle Facilities
The pedestrian and bicycle facilities are relegated to the shoulder for the majority of this section of
Farrington Highway. The shoulder varies in width from less than one foot to the width of a bus pullout.
There is also a short section of sidewalk along both sides of Farrington Highway at the bridges. There are
no continuous pedestrian facilities along the corridor. There is only one striped crosswalk in this 0.6‐mile
section of Farrington Highway to delineate where pedestrians should travel across the highway. No other
intersections along the corridor have pedestrian facilities. The connections immediately adjacent to the
bridge north of Kili Drive have a section of guardrail that makes walking on the shoulder nearly impossible
and unsafe for some users as shown in Figure 2‐29.
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Figure 2‐29. Guard Rail on the Mākaha Bridge North of Kili Drive Interfere with Pedestrian Mobility
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The only marked crosswalk in the study area is located near the Mākaha Beach Park. At the marked
crosswalk, pedestrian flags have been placed adjacent to the crossing to improve visibility of people
walking (Figure 2‐30). The crosswalk marking needs maintenance to restore visibility to the intersection.
The Hawaii DOT standard marking is referenced here6.

D

R
AF

T

Figure 2‐30. Pedestrian Flags Serve to Increase Visibility of Pedestrians Crossing Farrington Highway

The pedestrian crossing flags were placed at this intersection by the Hawaii Bicycling League (HBL). The
HBL website cites the deaths of six pedestrians that were killed in a span of six months in 2016 while trying
to cross Farrington Highway on the Leeward Coast of Oʻahu. In response to these tragedies the HBL held
multiple Solutions Meetings in Waiʻanae and Nānākuli. The Solutions Meetings brought together family
and community members, business owners, Honolulu Police Department, Hawaii Department of
Transportation, Hawaii Department of Health, and elected officials to discuss engineering, education, and
enforcement actions to protect pedestrians and bicyclists using Farrington Highway. As a result of the

6

STATE OF HAWAII, HIGHWAYS DIVISION STANDARD PLANS, 2008: STANDARD PLAN TE‐28A, MISCELLANEAOUS
PAVEMENT MARKINGS: also referenced here on page 31 of the pdf:
http://files.hawaii.gov/dotadmin/library/legislature/2011/ACT%2054‐%20SLH%202009%20REPORT%20‐2011‐%20‐
%20COMPLETE%20STREETS%20TASK%20FORCE%20‐Part%202%20of%202.pdf
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Solutions Meetings and with Hawaii Department of Transportation’s permission, HBL along with
community members, businesses, and elected officials set up pedestrian crossing flags at all twenty‐five
unsignalized crosswalk locations on Farrington Highway.
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Figure 2‐31. E Maka‘ala! Means “Be Alert!”
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Given that this is the only crosswalk in the realignment zone area, the distance between crossing
opportunities is 1,600 feet. The design portion of the project should consider additional locations for
safety improvements for people walking.
There are no specific bicycle facilities along the entire corridor though it is signed as a Bike Route (Figure
2‐32). The current configuration is partially compliant with the Bike Route designation mentioned in the
Oʻahu Bike Plan which identifies Bike Routes ‘as on‐street facilities, posted with street signage’. Other
amenities for the Bike Route designation, however, typically include pavement markings, a 14‐foot traffic
lane for vehicles, wide paved shoulders (four feet in width (five feet when adjacent to a guard rail)), and
striping treatments (to delineate the space for use by bicycles and pedestrians), all of which, are not
present.
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Figure 2‐32. Farrington Highway is Designated as a Bike Route
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2.9

Traffic Analysis

In order to inform the development of project recommendations, traffic data should be collected and
subsequently analyzed for Farrington Highway and its intersections with key roads along the corridor
between Upena Street and Makau Street . The data should include turning movements conducted during
the weekday morning and afternoon peak hours. Data for multimodal traffic should include data for
people walking and biking.
The Manual on Uniform Traffic Control Devices (MUTCD) provides several factors for determining the
eligibility of an intersection for a traffic signal or other enhanced crossing. The National Cooperative
Highway Research Project (NCHRP) 562 has provided additional information for determining whether a
crosswalk or enhanced crossing (such as a rectangular rapid flashing beacon, or RRFB) is recommended
based on the risk.
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The MUTCD uses criteria including traffic volumes, crash experience, and sight lines. The determination
concluded that this intersection does not currently meet the MUTCD guidance for a traffic signal or
pedestrian hybrid beacon.
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The NCHRP 562 Report spreadsheet was applied for the crossing located at the Mākaha Beach Park. The
analysis assumed a vehicle travel speed of 35 mile per hour, a population factor of <10,000 given the
nature of the surrounding community, a typical pedestrian speed (3.5 feet per second), a major street
volume of 300 vehicles per hour, and a crossing distance of 35 feet with assumed high compliance with
the traffic control. Several values for the pedestrian peak hour volume were evaluated. The results for
each of the pedestrian peak hour volumes (10 peds, 30 peds, 50 peds, and 100 peds) considered, identified
that an Active or Enhanced Flashing Beacon is recommended. In the event that the width of the pedestrian
crossing distance is maintained at least 25 feet, an enhanced crossing is unnecessary. These results are
summarized in Appendix A.
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The two‐way traffic along the highway can fluctuate from day‐to‐day, and thus multiple daily traffic
volumes (range 2,300 vehicles‐5,000 vehicles) were considered in the evaluation. The daily traffic volumes
were converted to an hourly volume by applying a factor of 10% (hourly traffic 230 vehicles‐500 vehicles).
At the time of the analysis, the count data did not involve many pedestrians crossing the highway. In order
to evaluate the need for the pedestrian crossing treatment a range of pedestrians (10‐100 pedestrians)
were considered. With consideration of 10 pedestrians, the NCHRP 562 Report spreadsheet identifies a
pedestrian treatment to include raised median islands, curb extensions, or other traffic calming measures.
With consideration of 30, 50, and 100 pedestrians, an active or enhanced flashing beacon is
recommended. Based on the level of assumptions made in the evaluating the pedestrian crossing
treatment recommendation, further evaluation should be considered as the analysis for the Farrington
Highway continues beyond this existing conditions report.
There are several treatments which should be considered along Farrington Highway. Leaving the existing
facility as is (no‐build) would not accomplish the goal of improving the facility for non‐vehicular roadway
users. An intermediate treatment plan could involve basic improvements at the bridges to accommodate
striping for multi‐purpose users. A more significant investment would involve bicycle lanes, and sidewalk
installation along one or both sides of Farrington Highway near Mākaha Beach Park and other locations.
Finally, a more intense corridor treatment would involve a partial highway realignment or bypass in which
case the existing Farrington Highway could be used for local access and a shared environment for all users
(assuming speed limits as low as 20 mph). As future improvements are planned, the pedestrian treatment
plan scenarios considered in this report should be revisited.
32

The Guidelines for Project‐Level Traffic Forecasting Report7 produced by the University of Hawaii at
Manoa in cooperation with HDOT and USDOT will serve as an excellent resource for the future conditions.
Options for Improving Intersections – Gateway Treatments

T

The State Traffic Code requires motorists to stop
for pedestrians crossing “upon the half of the
roadway upon which the vehicle is traveling”
and for pedestrians approaching from the
opposite half of the roadway, if the pedestrian
could be in danger. Text of the law on
pedestrian right‐of‐way in crosswalks can be
found online. An illustration of the law from
Honolulu Police Department is shown.
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To address the safety deficiencies at
intersections, the Hawaii Department of
Transportation
(HDOT)
has
completed
installation of gateway in‐street sign treatments
at four intersections along Pali Highway in
Nuuanu. The gateway treatments are part of a
pilot project to determine if their installation
will help to protect pedestrians in unsignalized
crosswalks. These gateway treatments will be
tested in conjunction with the pedestrian safety
improvement projects on Farrington Highway,
Kalihi Street, and other state roadways. The
gateway in‐street treatment consists of two
signs posted on either side of the road
reminding drivers to stop for pedestrians in
crosswalks. These signs will be accompanied
with yellow delineators in between each travel
lane to draw attention to the crosswalk. Similar
treatments installed at crosswalks in Michigan
were shown to increase vehicles yielding to
pedestrians.

7

Prevedouros, P. Horowitz, A. Mitropoulous, L. Yu, A. Shi, L., and Lee, D. “Guidelines for Project‐Level Traffic
Forecasting Report”, December 2015.
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Appendix A

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

10

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

230

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

485

4a
4b
4c
4d

35
3.5

4e

230

4f
4g
4h

0.09
12

Peak-hour pedestrian volume (ped/h), Vp
Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result:

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

485
no
485

3
13

0.0

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

Treatment Category:

HIGH

700
600

This graph is based on data in Step 4

500

D

Pedestrian Volume Crossing Major Road
(ped/h)

5a

Consider raised median islands, curb extensions, traffic calming, etc. as
feasible.

400
300
200
100
0

1

300

600

900

1200

1500

1800

2100

Major Road Volume (veh/h)
No Treatment

Crosswalk

Active/Enhanced

Red

Signal (proposed)

This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
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Printed 3/5/2019

PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

100

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

230

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

485

4a
4b
4c
4d

35
3.5

4e

230

4f
4g
4h

0.09
12

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

485
no
485

3
13

0.3

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

HIGH

ACTIVE OR ENHANCED

700
600

This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute

Printed 3/5/2019

PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

30

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

230

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

485

4a
4b
4c
4d

35
3.5

4e

230

4f
4g
4h

0.09
12

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

485
no
485

3
13

0.1

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

HIGH

ACTIVE OR ENHANCED

700
600

This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute
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PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

50

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

230

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

485

4a
4b
4c
4d

35
3.5

4e

230

4f
4g
4h

0.09
12

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

485
no
485

3
13

0.2

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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ACTIVE OR ENHANCED
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute

Printed 3/5/2019

PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

10

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

450

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

320

4a
4b
4c
4d

35
3.5

4e

450

4f
4g
4h

0.18
39

Peak-hour pedestrian volume (ped/h), Vp
Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result:

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

320
no
320

3
13

0.1

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

Treatment Category:

HIGH
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This graph is based on data in Step 4
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Consider raised median islands, curb extensions, traffic calming, etc. as
feasible.
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute

Printed 3/5/2019

PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

100

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

450

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

320

4a
4b
4c
4d

35
3.5

4e

450

4f
4g
4h

0.18
39

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

320
no
320

3
13

1.1

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute
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PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

30

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

450

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

320

4a
4b
4c
4d

35
3.5

4e

450

4f
4g
4h

0.18
39

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

320
no
320

3
13

0.3

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute
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PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

50

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

450

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

320

4a
4b
4c
4d

35
3.5

4e

450

4f
4g
4h

0.18
39

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

320
no
320

3
13

0.5

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

10

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

500

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

288

4a
4b
4c
4d

35
3.5

4e

500

4f
4g
4h

0.20
49

Peak-hour pedestrian volume (ped/h), Vp
Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result:

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

288
no
288

3
13

0.1

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

Treatment Category:
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

100

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

500

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

288

4a
4b
4c
4d

35
3.5

4e

500

4f
4g
4h

0.20
49

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

288
no
288

3
13

1.4

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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ACTIVE OR ENHANCED
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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PED-CROSSING v 0.5
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

30

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

500

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

288

4a
4b
4c
4d

35
3.5

4e

500

4f
4g
4h

0.20
49

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

288
no
288

3
13

0.4

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

HIGH

ACTIVE OR ENHANCED
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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PED-CROSSING v 0.5
(Released August 2010)

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS
This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections ) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst MEO

Major Street Farrington Hwy (#93)

Analysis Date March 5, 2019

Minor Street or Location north of Kili Drive

Data Collection Date

Peak Hour

Step 1: Select worksheet:
1a
1b

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)
Is the population of the surrounding area <10,000? (enter YES or NO )

35
YES

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
2a

50

Major road volume, total of both approaches during peak hour (veh/h), Vmaj-s

3a

500

[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant

3b
3c
3d
3e
3f

288

4a
4b
4c
4d

35
3.5

4e

500

4f
4g
4h

0.20
49

Peak-hour pedestrian volume (ped/h), Vp
Result: Go to step 3.

Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO )

Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L
Pedestrian walking speed (ft/s), Sp (suggested speed = 3.5 ft/s)

% rate of reduction for 3c (up to 50%)

T

If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s
(1.1 m/s), then reduce 3c by up to 50%.
Result: The signal warrant is not met. Go to step 4.

Reduced value or 3c

R
AF

Pedestrian start-up time and end clearance time (s), ts (suggested start-up time = 3 sec)

[Calculated automatically] Critical gap required for crossing pedestrian (s), tc
Major road volume, total both approaches OR approach being crossed if raised median island
is present, during peak hour (veh/h), Vmaj-d
Major road flow rate (veh/s), v
Average pedestrian delay (s/person), dp

Total pedestrian delay (h), Dp
The value in 4h is the calculated estimated delay for all pedestrians crossing the
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
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288

3
13

0.7

4i

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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This graph is based on data in Step 4
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all cases,
engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school crossings.
In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an increased
safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
Spreadsheet developed by
Texas Transportation Institute

Printed 3/5/2019

PED-CROSSING v 0.5
(Released August 2010)

