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Basics of Transit Service Planning

What is transit service planning?

Service
Design
Standards

Performance Service
measurement evaluation
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Basics of Transit Service Planning

What are service design standards?

What kind of service do you provide?
What is the availability of this service?
What is the travel time for this service
and what is its capacity?

How is the service delivered?

What vehicle standards are adhered to?
Is the service distribution equitable?

ADOT
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Basics of Transit Service Planning

What are performance measures?

Certain operational and financial
parameters that indicate effectiveness
and efficiency of a system or a route.

ADOT
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Basics of Transit Service Planning

What are performance measures?

SERVICE OFFERED/
UTILIZATION

" Ridership

' Vehicles operated in
maximum service

' Passenger miles

' Vehicle revenue
hours

ECONOMICS/
PRODUCTIVITY

Pass. trips/
revenue mile

' Pass. miles/
revenue hour

' Operating
expenses/
unlinked trip

VEHICULAR CAPACITY
' Bus stop capacity

' Bus facility capacity
/ Rail line capacity

/! Fleet size

Source : NTI Course work on transit planning

SERVICE DELIVERY

/ Reliability
' Passenger loads
" Number of complaints

AVAILABILITY

oo N / Service frequenc
! Accidents ol q y
/ Security / Service span

/ Accessibility
/ Information

/ Service coverage

COMFORT AND
CONVENIENCE

loads

/ Passenger

/ Reliability
/ Travel time

/ Amenities and
Cleanliness

SPEED AND DELAY

' Intersection delay

/ Travel time/speed

/ Travel time
variability
' Dwell time

/\DDT

Multimodal Plan:
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Basics of Transit Service Planning

What is service evaluation?

HOW ARE WE DOING?

ADOT
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PERFORMANCE METRICS
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AZ 5311

Performance

Metrics

ANNUAL REVENUE MILES

PIMA RTA
NAVAJO

LAKE HAVASU
COTTONWOOD
COOLIDGE
SHOWLOW
BULLHEAD CITY
SIERRA VISTA
YCIPTA

HOPI
KINGMAN

SALT RIVER
SAN CARLOS
HELPING HANDS
RPTA GILA BEND
DOUGLAS
BISBEE
BENSON
MIAMI

RPTA BUCKEYE
CHINO VALLEY

MARICOPA

751,641 mi

404,046 mi
312,404 mi
272,375 mi
269,082 mi
260,774 mi
257,228 mi
218,633 mi
195,627 mi
190,913 mi
189,275 mi
176,751 mi
162,552 mi
148,484 mi
144,400 mi
97,363 mi
77,176 mi
74,557 mi
38,183 mi
27,000 mi
18,341 mi
17,646 mi

Total annual
revenue miles
operated in rural
AZ : 4,304,451
VM : 28,152,162

SOURCE :TPR 2013
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AZ 5311 Performance Metrics
ANNUAL OPERATING COST

PIMA RTA

LAKE HAVASU
NAVAJO
SIERRA VISTA
COTTONWOOD
BULLHEAD CITY
COOLIDGE
KINGMAN
HELPING HANDS
SHOWLOW
RPTA GILA BEND
SALT RIVER
YCIPTA

HOPI

DOUGLAS

SAN CARLOS
BISBEE

RPTA BUCKEYE
BENSON
MIAMI
MARICOPA
CHINO VALLEY

$1,892,363

$1,282,547
$1,211,085
$1,090,608

$968,847
$828,818
$730,174
$716,497
$645,640
$604,853
$600,562
$578,653
$427,296
$385,868
$335,757
$291,468
$278,206
$200,308
$196,850
$172,247

$139,308
$41,415

Total annual
operating cost for
in rural transit
AZ:S 13,619,37
VM :S 200 M

SOURCE :TPR 2013

ADOT
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AZ 5311 Performance Metrics
FAREBOX RECOVERY

1

RPTA BUCKEYE '
YCIPTA
KINGMAN :
COTTONWOOD e ——

BULLHEAD CITY m—
NAVAJO me—

SIERRA VISTA me—
COOLIDGE —
DOUGLAS =e—

SHOWLOW = |
PIMA RTA e—
RPTA GILA BEND e—

LAKE HAVASU '—
MIAMI =

I

I

I

I

|

I

|
HOPp| W
CHINO VALLEY wemmm |
BENSON e ,
SAN CARLOS s .
SALT RIVER e |
BISBEE e |

I

I

I

HELPING HANDS ==
MARICOPA mm

31.6%

21.8%
19.6%
19.1%
19.1%
11.2%
10.2%
10%
9.9%
8.3%
8.1%
7.8%
7.1%
6.4%
6.3%
5.7%
4.0%
3.7%
3.2%
3.2%
2.8%
2.0%

National Average
for rural areas is
approximately 10%
farebox recovery

Source : Rural Transit Factbook 2013
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AZ 5311 Performance Metrics

OP COST PER PASSENGER TRIP

B FFY 12 cost /passenger trip

B FFY 13 cost/passenger trip g;’gi 152.73
44.04 $3.75
46.18 $5.93
National Average pl o
. 47. 57.
for rural areas is e g
i | $§9.22 :;-gg
6.31 !
approximately b o
$10.78 per i e _212122
° 22.0
passenger trip. s"'—si.._sza.si

Source : Rural Transit Factbook 2013

$3.39

$27.47
$27.62
$32.33
$35.66
$78.01

i

YCIPTA
SHOWLOW
BULLHEAD CITY
SIERRA VISTA
KINGMAN
BISBEE
NAVAJO
DOUGLAS
COTTONWOOD
BENSON

PIMA RTA

LAKE HAVASU
COOLIDGE
SALT RIVER
CHINO VALLEY
MIAMI

HELPING HANDS

HOPI

RPTA GILA BEND

MARICOPA

161.81 SAN CARLOS

RPTA BUCKEYE

ADO
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AZ 5311 Performance Metrics
OP COST PER REVENUE MILE

SAN CARLOS ' $14.12

YCIPTA Waw ! $1.71
HOP| |'S1:93 I $1.89
BENSON FSTOSEEEEN  $2.54
SHOWLOW | $2.11 W 5213
BULLHEAD CITY | $2.21 mmmmmmm  $2.63
PIMA RTA | '$2.31 I 3231
CHINO VALLEY | '$2.76 I $2.13
BISBEE | '$2.77 I NENNS3I49
COOLIDGE |'$2.93 I I 52.44
NAVAJO |$3.02 1 NSNS 2.66
KINGMAN |$3.14" I IEss1 04
SALT RIVER | '$3.21 ! s 7
RPTA BUCKEYE s $5.07
RPTA GILA BEND | $3.32 | Iamssissm
COTTONWOOD | '$3:36 | IENS2I83
HELPING HANDS |7/$3:37 i IS a 6
LAKE HAVASU | $3.83 i 8381
DOUGLAS | $3.93 — s % i
SIERRA VISTA | $4.09 | %448
MIAMI | $4.22 %422
MARICOPA | $8.84 |
|
|
|

FFY 12 cost /mile
[ | FFY 13 cost/mile

National Average
for rural areas is
approximately
$2.49 per mile.

Source : Rural Transit Factbook 2013
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PERFORMANCE
STANDARDS/GUIDELINES
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TRANSIT GUIDELINES

TRANSIT BENEFITS : ECONOMY

e Per billion dollars of investment, public transit
supports:

> 36,000 jobs per year
> $3.6 billion of added business output

> $500 million in local, state, and federal tax
revenue

e Regions also benefit from public transit cost
savings and broadened labor markets

> In the long term, this adds an additional $3.5
billion to GDP per $1 billion investment
SFTA

Source : NTI Course work on transit planning 2014 WOkahOpS for the 5311 program
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TRANSIT GUIDELINES

TRANSIT BENEFITS : ENVIRONMENT

Source : NTI Course work on transit planning
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TRANSIT GUIDELINES

TRANSIT BENEFITS : SAFETY
Passenger Fatality Rates

Rail Transit I 0.02
Amtrak I 0.03
Transit Bus I 0.05

Commuter Rail I 0.06

|
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Fatalities per 100,000,000 Passenger Miles

Source : NTI Course work on transit planning 2014 WOTkShOpS for the 5311 program



TRANSIT GUIDELINES

TRANSIT DEMAND : RULE OF THUMB TO DETERMINE TRANSIT FEASIBLITY

Households per acre

Jobs per acre

Low At least 3

At least 4

Medium |3 to 10

4 to 20

High Over 10

Over 20

TRANSIT CATCHMENT AREA : 7% MILE

100%
u S . = = :Calgary, AB
g 90% —— Washington, DC (low income)
',.é === Edmonton, AB
o 80% N Washington, DC (high income)
'; 20 . \ Small communities, BC
,E N = = = Bay Ridges, ON
g 60% " = Washington, DC (downtown)
N
§ s N
3 i
Fﬂ 40% «
£ ~
= 30%
5 ~
= 20% ~
g
o 10% ~ e
B T e e e i R R
0% - - - - - - : =
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Walking Distance to Bus (mi)

Source : NTI Course work on transit planning

FTA FUNDS

PED IMPROVEMENTS WITHIN 7
MILE OF TRANSIT

AND

BIKE IMPROVEMENTS WITHIN 3
MILES OF TRANSIT ADO

Multimodal Planning
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TRANSIT GUIDELINES

TRANSIT MODE BY PEAK HOUR TRAVEL DEMAND

60
| [*F)
=
+
50:
w0l

LIGHT RAIL

30 7 ~ (EXCLUSIVE ROW)

20 |

Average Travel Speed (mph)

LIGHT RAIL

101 ] B |(oN STREET)
] | CBD BUS|LANE
| BUS IN MIXED TRAFFIC
O T T T T T T T T T T T T T T T T T T T T T T T T T
0 10,000 20,000 30,000 40,000 50,000 60,000

Person Capacity (peak direction passengers/hour) ADOT

timodal Planning

Source : Transit Capacity and Quality of service Manual, TCRP 2014 WOkahOpS for the 5311 program



TRANSIT GUIDELINES

BUS STOP TYPES BUS STOP PLACEMENT IN STREET
onine i | i |
— J— ? iy
S = R : it
ﬂ \ ” (( Near-Side Mid-Block Far-Side
Off-line
)0 .
Nt L BUS STOP SPACING
Environment Spacing range Typical spacing
Central core areas of CBDs | 300 to 1000 ft 600 ft
Urban areas 500 to 1200 ft 750 ft
Suburban areas 600 to 2500 ft 1000 ft
Rural areas 650 to 2640 ft 1250 ft AT

Source : Transit Capacity and Quality of service Manual, TCRP 2014 WorkShOpS for the 5311 program



TRANSIT GUIDELINES

PRICE ELASTICITY OF RIDERSHIP

Emergency
Commuting

Major Purchase

PERCENT CHANGE IN RIDERSHIP
PER PERCENT CHANGE IN PRICE

Special Event

Ridership

Social Activities

CHANGE
= ELASTICITY X PERCENT CHANGE

0% wRecrea tion
Fare

* Price elasticity of ridership : Simpson -
Curtin rule : 3% increase in fares, 1%
decrease in ridership. (-.2 to -.5)

ADOT

Source : Transit Capacity and Quality of service Manual, TCRP 2014 WorkShOpS for the 5311 program



TRANSIT GUIDELINES

FLEET CALCULATIONS

 No. of buses needed = cycle time/headway
e Spare ratio : 20% of fleet (FTA, > 50 fleet)

BUS CAPACITY
Typical Passenger Capacity
Bus Type Length (ft) Width (ft) Seated  Standing Total
Small Bus/Minibus 18-30 6.5-8.5 8-30 0-10 8-40
Transit Bus (high floor) 35 8.0-8.5 35-40 20-30 50-60
40 8.5 40-45 20-35 65-75
Transit Bus (low floor) 35 8.0-8.5 30-35 20-35 55-70
40 8.5 35-40 25-40 55-70
Articulated (high floor 60 8.5 65 35-55 100-120

SOURCES: 1985 Highway Capacity Manual,**”) manufacturer specifications. ADOT
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ACTIVITY TIME

ADOT

2014 Workshops for the 5311 program



