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INTRODUCT ION

During the FY 1977-FY 1978 Unified Work Program of the Des Moines

Urbanized Area, the Transportation Technical and Policy Committees
developed a Transportation System Management Plan, which is published under
a separate cover. This appendix provides back-up information to the TSM
plan and can be used as a tool by local governments for future TSM planning.
It outlines the objectives, actions and measures of effectiveness that were
used in the plan. The charts which appear after the following definitions
indicate the objectives, actions and measures of effectiveness that can be
used to evaluate a TSM project.

TSM OBJECTIVES

The following short range objectives were selected in August of 1977 by
the Transportation Technical Sub-Committee to guide TSM planning efforts.
These objectives are concerned with the safety of urban travel, the efficiency
of the transportation system, the mobility of transportation disadvantaged
groups and the environmental effects of transportation.

1. Reduction of injuries, deaths and property damage resulting from
traffic accidents.

2. Improve level of service of urban travel.

3. Optimize the person and goods movement capacity of existing
transportation facilities.

4. Reduce fuel consumed in urban travel.

5. Encourage alternatives to driving private automobiles.

6. Provide good quality, affordable transportation services to the

elderly and handicapped.

7. Reduce automotive emissions and impacts.
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TSM ACTIONS
The Transportation Technical Sub-Committee has also selected a group

—————of TSM-actions for consideration in the study area. The selection was

based upon funding constraints, technical feasibility, political acceptability
and the ability of actions to meet the objectives identified above.

DEFINITION OF TSM ACTIONS

1. Variable Work Hours - Staggered Work Hours

Under this system the employee's starting and quitting times occur more
frequently than usual (e.g. 10 min., 15 min., rather than 30 min. intervals)
and either before or after the normal peak period. A staggered work hour
program, however, does not change the hours or the number of days the
employees work.

Flexible Work Hours

Employees adjust their working schedules to fit their preferences. The hours
worked include a block of time within which all employees must be present.
This core time would be, for example, from 10:00 A.M. - 12:00 P.M. and from
1:00 P.M. - 3:00 P.M. Under a flex time arrangement, the work week remains

at 40 hours. (The State Department of Transportation is presently using this
system. )

2. 4-Day Work Week

4-day, ten hour schedule. Under this option all employees start work one hour
earlier and leave one hour later.

4-day schedule in which less than 40 hours are worked per week. There are five
scheduling options available under this type program. The options are as follows:

FOUR-DAY WORK SCHEDULE PERCENT OF FOUR DAY EMPLOYEES
WORKING ON A GIVEN DAY

M TU W TH F S
1. Equally rotated M-F 80 80 80 80 80 =
2. 1/2 M-TH; 1/2 TU-F 50 100 100 100 50 -
3. Equally roated M-S 67 67 67 67 67 67
4. 1/3 M-TH; 1/3 TU-F; 1/3 W-S 33 67 100 100 67 33
5. 1/2 M-TH; 1/2 W-S 50 50 100 100 50 50




3. Peak-Hour Restriction

Trucks are permitted to load and unload only during off-peak travel periods. This
action applies only to trucks which provigg Pj@Eﬁ!E,apdgéelivery services.

4.—Higher Parking Cost

A change of the parking rate structure to discourage parking. The parking rates
may be structured to discourage long-term parking and encourage short-term
parking or vice versa. A parking rate increase can also be used to discourage

the use of the private automobile and encourage the use of other means of
transportation.

5. Reduced Parking Fee for Carpools or Vanpools
Reduction of parking fees for carpools and vanpools for the work trip.
6. Reduced Bus Fares for Elderly and Handicapped and for Non-Peak Riders

Reduction of bus fares during all hours of bus operation for elderly and

handicapped. Reduction of bus fares during off-peak periods for non-peak
riders.

7. Transit Marketing

The direct transit marketing objectives are to increase transit patronage and
to gain overall public support for the system. The marketing techniques range
from public information service to advertising and promotional programs. The
scale of programs depends upon the cost of implementation.

8. Transit Route Improvement

This action consists of both operational and physical improvements for the

fixed route transit service. Operational improvements include but are not
limited to

(a) bus scheduling,

(b) schedule reliability,
(c) route plan and layout,
(d) loading location.

Physical improvements include but are not Timited to
(a) turning radii at intersections,

(b) radio service,
(c) preferential treatment for traffic control purposes.



9. Integration of Transit Services

Three different types of integration are possible:

1) Institutional integration=mergers of fixed route and paratransit

ryruileoaoc

Services.—
2) Operational integration:

(a) a single transit network which avoids, as far as possible,
duplication of service

(b) a common fare structure

(c) a schedule which ensures that patrons can transfer between
vehicles with a minimum of waiting time, and

(d) an areawide management information system.

3) Physical integration-this includes the standardization of vehicles,
fare collection equipment and joint use of rolling stock.

10. Carpools, Vanpools

Carpools and vanpools organized by employers through matching programs.

11. Removal of On-Street Parking

This action usually is implemented in the CBD. It involves either permanent
removal of on-street parking space or restriction of on-street parking during
peak-periods.

12. One-Way Street System
On a one-way street, all lanes of traffic move in the same direction.
13. Traffic Control Improvement

Traffic control on urban or rural streets include the following types of
improvements:

Lane markings

Lighting projects

Guardrails

2-way stop sign

4-way stop sign

Isolated intersection signal control
Open network control

Closed network control

N N N P P~
@ Ho On O
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The signal control concepts for (f), (g) and (h) fall into two basic categories:

(1) pretimed control, and
(2) traffic-actuated control.



14. Unbalanced Flow

Reversible lanes are set up (during peak hours) to increase the capacity of
the roadway in the direction of peak flow.

15. Eliminating Unnecessary Traffic Control Devices

The elimination of traffic control devices, particularly traffic signals and
stop signs, that do not meet the warrants for such devices adopted by Federal

and State agencies. Frequently unwarranted traffic control devices result
from changing traffic patterns.

16. Signal Visibility Upgrading
The modernization of traffic signals by improving the visibility of the signals.
17. Intersection Improvement (Channelization)

The establishment of exclusive right or left turn lanes through painted or
physical barriers.

18. Mid-block Improvement (2-way Left Turn Lanes)

Space is provided so that vehicles can pull out of through lanes and wait for
an opportunity to turn left,

19. Mid-block Improvement (Access Control)

Barrier type medians that prevent mid-block left turns can be used, although
this is not practical where access has already been granted. Another option

is to provide access through a street layout that allows drivers to make a right
turn properly after circling the block. The most desirable alternative is to
provide access from a side street after turning left at an intersection.

20. Intersection Widening

Widening may be achieved by removal of parking, the addition of one or more
lanes to provide additional lanes for left and/or right turns and the
improvement of intersection geometrics.

21. Pedestrian Walk and Pedestrian/Bicycle Safety Projects

Skywalks provide direct access between buildings, reducing pedestrian/vehicle
conflict. The Des Moines Skywalk system will be located within the central

business district, in an area bounded by 8th Street, 4th Street, Mulberry Avenue
and Grand Avenue.

Bicycle safety projects consist of bikeways which are:
(a) totally separated from pedestrian and vehicular traffic
(b) on restricted rights-of-way, or
(c) on shared rights-of-way with pedestrians and/or vehicles.
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THE TSM EVALUATION CHARTS

The fo]]owing TSMggyalanjgpicharts may be used for:

T. determining which TSM actions can be implemented to achieve a
given objective

2. 1indicating measures of effectiveness (MOE) which may be used to Tink
an objective to related actions

3. determining an action's geographical area of influence

4. suggesting how actions may work to achieve objectives.

The first column of the charts indicate a specific objective. Once an
objective has been selected several actions can be used to meet the objective.
Actions which impact a particular objective are indicated in the second column of
the chart.

The third column of the chart lists measures of effectiveness (MOEs).

MOEs are defined as qualitative or quantitative indicators of the effect an action
has on related objectives. The MOEs in the charts have been developed so that
impacts (both positive and negative) of an action on one or more objectives can

be determined.

The fourth column shows an action's geographical area of influence. This
area of influence may be confined to a project site or it may extend to the
entire study area.

The last column suggests means by which a TSM action possibly affects an
objective. This column can be used to determine which action or actions best

achieve the objective. A further analysis of a project needs to be made to



determine which of the available action(s) will have the greatest impact

on an objective.

*4*44*44~*'Thesegcharts*werEAused*to*evaiuate*FY*TQ?S“TSM‘actﬁ6ﬁ§‘Tprojéct§)‘*"*

submitted by Tocal governments, the MTA and the Iowa DOT. Future TSM
actions of the Des Moines Urbanized Area will be evaluated by using similar

charts.



TSM EVALUATION CHARTS

TSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

“GEOGRAPITIC AREA
OF INFLUENCE

TIOW TITE TSM ACTION POSSIBL FFFECTS TIlE OBJECTIVE
\

Reduction of injuries, deaths
land property damage resulting
from traffic accidents

i

Variable Work Hours
4-Day Work Week

Number of accidents occuring
during peak hours

CBD and/or major job
centers

These actions may disperse the peak hour travel,
decreasing traffic accidents as peak hour
congestion 1s reduced.

It is difficult to determine the number of

Peak Hour Truck Difficult to quantify CBD

Restrictions accidents that may result from the presence of
trucks in the CBD during pe#k ‘ours of travel.

Higher Parking Cost Number of accidents CBD For a sizeable increase in arking cost, the

nunber of CBD oriented automobile trips may be
reduced. Such a decrease in trip making may
reduce the number of accidents.

Reduced Parking Fee for
Carpools/Vanpools

Number of accidents

Routes traveled from
residences to major
job centers

This action may be an incentive for the lone
automobile driver to shift to carpools, vanpools
or transit. The number of accidents may be
reduced as less vehicles are|on the highways
during peak hour (work trip) cohuuting periods.

Reduced Bus Fares for
Elderly and llandicapped
and for Non-Peak Riders

Not applicable

:

This action has no affect on |accident reduction
since most of these individuals| are now captive
transit riders.

I

Transit Marketing

Number of accidents

Transit Routes

Transit marketing could increase transit
ridership by automobile users, thus reducing
vehicle miles of travel. As vehicle miles of
travel 1s reduced accidents may also be
decreased. \

Transit Route
Improvements

Number of bus-auto accidents

Transit Routes

The proper location of bus st pr and the
upgrading of turning radaii may|reduce the
nunber of bus/automobile conflifts.

Integration of Transit [Difficult to quantify Areawide It is difficult to relate accident reductions to
Service coordinated transit service.

|
Carpools, Vanpools Difficult to quantify Areawide It is difficult to relate acc1dqnt statistics

to carpool/vanpool prograns.




TSM EVALUATION CHARTS

|
|
|

'%Sﬂ OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

GEOGRAPHIC AREA
OF INFLUENCE

1OW TIE TSM ACTION POSSIBLY

|

Reduction of injuries, deaths
and property damage resulting
from traffic accidents

Removal of On-Street
Parking

Number of accidents

Arterials

This action may reduce the ris

to the presence of parked cars|.

k‘¥f accidents due

One-Way Street System

Number of Accidents

Major arterials

This action would improve safe
the conflicts between turning

ty| by reducing
vehicles.

Traffic Control
Improvements

Number of accidents

Intersection

Depending upon the type of tra
improvement, the number of tra
be reduced.

ffic control
ffic accidents may

Unbalanced Flow

Number of accidents

Major arterials

Unbalanced flow decreases lane
Therefore safety may be improv

density.
ed

Elimination of
unnecessary traffic
control devices

Number of accidents

Intersections

There may be a negative impact
accidents may result from the
of this action.

|
as more

imrlementation

Signal visibility
upgrading

Number of accidents

Intersection

This action may improve stoppi
and therefore improve safety.

nq!sight distance

Intersection improve-
ments (channelization)

Number or percent of left
turn and/or right turn
accidents

Intersection

This action eliminates the con
stopped vehicles desiring to t
and those vehicles moving thro
intersection.

flict between
urn left or right
ugh the

|

Mid-block Improvement
(2-Way Left Turn Lanes)

Number of accidents

Arterial or
Collector Streets

This action may improve safety
left turning vehicles from the

I
bb removing the
frow of traffic.

Mid-block Improvement
(access control)

Number of accidents

Arterial or
Collector Streets

This action reduces the number
collisions due to mid-block le

of rear end
ft turns.

Intersection Widening

Number of accidents

Intersection

Intersection widening permits
and/or right turn lanes which
accidents.

separate left
ay reduce

Pedestrian-Walk and
Pedestrian-Bicycle
Safety Projects

Number of accidents

Areawide

Pedestrian and bicycle projec
conflict between bicycles, pe
automobiles.

S ﬁny reduce the
esrirans and

T
|

FFECTS TIlE OBJECTIVE
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TSM EVALUATION CHARTS

|
| TSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

GEOGRAPITIC ARER
OF INFLUENCE

TiOW TIiE TSM ACTION POSSIBL)

FFECTS TIIE OBJECTIVE

|

Improve level of service of
urban travel

Variable Work Hours
4-Day Work Week

Volume/capacity ratio during
peak periods

CBD and/or major job
centers

These actions may disperse p
and thus relieve peak hour c

pak hour travel
ongestion.

Peak Hour Truck Street and intersection delay|CBD Truck parking manecuvers tend to cause travel

Restrictions in seconds per vehicle time delays in the CBD. Traffic flow may
therefore be improved 1f trucks are restricted
from peak period loading and|unloading.

Higher Parking Cost Volume/capacity ratio CBD Sizeable increases in parking cost may decrease

traffic volumes (and decreas
capacity ratio) in the CBD.

g the volume/

Reduced Parking Fee for
Carpools/Vanpools

Volume/capacity ratio on
work trip routes

Routes traveled from
residences to major
job centers

The employer's-policy on park
encourage more carpool/vanpod
formation of carpool/vanpools
occupancy the,volume/capacity
decrease.

king cost may

)1 luse. Since the
increases auto

¢y natio should

Reduced Bus Fares for
Elderly and ilandicapped
and for Non-Peak Riders

Percent of transit vehicle
capacity used during non-peak
periods

Transit Routes

This action may shift peak-period demand to

off-peak periods.

Transit Marketing

Difficult to quantify

Transit Routes

The affects of marketing (f.e
promotion) are difficult to
of service changes.

information and
separate from those

Transit Route
Improvements

Waiting time, operating speed
and schedule reliability

Transit Routes

Bus route scheduling, freque

ncy changes and route

coverage modifications may improve the level of

service.

Integration of Transit
Service

Difficult to quantify

Areawide

It is difficult to determine

the affect this

action has on the objective since the integration
of transit services is a relatiyely new concept.

Therefore, the level of servi
hard to specify.

cq variables are now

Carpools, Vanpools

Volume/Capacity ratios

Routes traveled from
residences to major
job centers

Carpools and vanpools may red

automobiles used for work trips

congestion.

ucc »the number of
thus reducing

Removal of On-Street
Parking

Volume/Capacity Ratio

Arterials

This action would increase s

treet capacity.
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TSM EVALUATION CHARTS

|
[T TSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

OF INFLUENCE

GEOGRAPITIC AREA “IIW'THE'EWTI()NTTJKW—KFF_ECTﬁIﬂﬁﬁﬁVE’"

i

improve level of service of
urban travel

One-Way Street System

Delay time in seconds,
volume/capacity ratio

Major arterials

This action would reduce the d%lay time for left
turning vehicles at signalized intersections. A
one-way street would also increase street
capacity. However, additional |traffic may be
attracted due to better driv1n% conditions.

Traffic Control
Improvements

Delay time in seconds per
vehicle; volume/capacity
ratio

Intersection

Traffic control improvements|(i.e. changes in
cycle length, phases and offsets) can minimize
the delay time and incredse the capacity of an
intersection.

Unbalanced Flow

Volume/Capacity ratio

Major arterials

This action increases the capachty of the
roadway in the direction of peat flow. However,
additional traffic may be attracted to the
facility offsetting the increas# in capacity.

This action may reduce the stop% per mile needed

Elimination of Delay time in seconds per Intersection
unnecessary traffic vehicle vhen traveling on a aiven route.
control devices
[
Signal visibility Not applicable ——— This action has no affect on [the objective.
upgrading
|
Intersection improve- Delay in seconds per Intersection This action segregates the traffic flow and,

ments (channelization)

vehicle

when combined with separate sjignal phasing,
reduces left turn delay.

Mid-block Improvements
(2-Hay Left Turn Lanes)

Volume/Capacity ratio

Arterial or
Collector Streets

This action may improve the ]Evgl of service by
removing left turning vehicles from the flow

of traffic.
\

Mid-block Improvenments
(access control)

Volume/Capacity ratio

Arteiral and
Collector Streets

Access control oi the entrance to and exit from
driveways at mid-block may 1mﬁr¢ve the vehicle

capacity of streets between sfignalized
intersections.

Intersection Widening Delay time in seconds per Intersection The capacity of an intersection would be
vehicle; intersection increased through widening. Separate left turn
capacity lanes could also reduce delay trme. resulting in

greater vehicle flow per cycle.
|
Pedestrian-Walk and Difficult to quantify Areawide Given the present state of kinowledge on bikeway-

Pedestrian-Bicycle
Safety Projects

pedestrian planning, it is di
the affect which the presence
walkways may have on the leve

ffﬁcult to determlne"
of bikeways and

1 of service.
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TSM EVALUATION CHARTS

TTSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

GEOGRAPITC AREA
OF INFLUENCE

TloW TIlE TSM ACTION POSSIBLY AFFECTS TIIE OBJECTIVE

Optimize the person and goods
movement capacity of existing
transportation facilities

Variable Hork Hours
4-Day Hork Week

Frequency of person trips

Areawide

These actions may have a temporary negative
effect on carpool programs due to schedule
changes. A more flexible work schedule may also
encourage more leisure travel, [thereby increasing
trips per capita.

Peak Hour Truck
Restrictions

Difficult to quantify

CBD

It is difficult to determine tHe affect peak

hour truck restrictions would have on the goods
movement capacity without an|extensive study of
conmodity flows in the CBD.

Higher Parking Cost

Transit ridership,auto
occupancy

CBD

S1zeable increases in parking cost may encourage
carpool/vanpool and transit usage which in turn

will increase the vehicle occupancy rate for the
work trip.

Reduced Parking Fee for
Carpools/Vanpools

Number of former automobile
drivers participating in
carpool/vanpool program (s)

Routes traveled from
residences to major
job centers

This action may be an 1ncent1ve‘for the lone
automobile driver to shift tao carpools or
vanpools.

Reduced Bus Fares for
Elderly and Handicapped
and for Non-Peak Riders

Percent of transit vehicle
capacity used during peak and
non-peak periods

Transit Routes

This action may shift peak-peripd demand to
of f-peak periods.

Transit Marketing

Increase in transit ridership
(Passengers per trips)

Transit Routes

|
Transit marketing could encourage increased

transit use.

Transit Route
Improvements

Passengers per trip

Transit Routes

Transit route service improvemehts may attract
additional ridership.

énte?ration of Transit [Passengers per trip Areawide Improved service may attract adTitional ridership

ervice

Carpools, Vanpools Auto occupancy Areawide Carpools and vanpools may increase average auto
occupancy. ‘

Removal of On-Street Traffic volumes on street Arterials This action may attract additio#al traffic

Parking

before and after removal of
parking

volumes from parallel routes.

One-tlay Street System

Vehicle mix (buses-cars
using the street before and
after the removal of parking)

Major arterials

on the street in question. They could also
generate more traffic by shifting automobiles
from adjacent streets. ‘

|
One-way streets may change the gix of vehicles
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TSM EVALUATION CHARTS

?TSﬂ_oﬁJRT IVE

TSM ACTION

MEASURE OF
EFFECTIVENESS

GEOGRAPIIC AREA
OF INFLUENCE

10W TIIE TSM ACTION POSSIBLY

AFFECTS TIIE OBJECTIVE

Optimize the person and goods
movement capacity of existing
transportation facilities

Traffic Control
Improvements

Service volume

Intersection

Traffic control improvements

i.e. changes in

cycle length, phases and offsets) may increase
the service volume at affected intersections.:

Unbalanced Flow

Volume/Capacity ratio

Major arterial

This action may increase the vehicular capacity
of the roadway thus enabling more individuals

and goods to be moved, especia
periods of travel.

1lly during peak

Elimination of Service volume Intersection This action may increase the capacity of
unnecessary traffic intersections affected.

control devices

Signal visibility Not applicable —— This action has no affect on the objective.
upgrading

Intersection improve- Service volume Intersection This action, when combined with Lignal phasing

ments (channelization)

modifications, may allow more
left turn movements in a given
one hour, for example.

veplcles to make
period of time -

Mid-block Improvement
(2-Way Left Turn Lanes)

Flow rate in person or tonage
units per hour

Arterials or
Collector Streets

This action may increase the n
that can make left turns in a
Thus, the flow rate may be inc

‘er of vehicles
given time period.
reTsed.

Mic-block Improvements
(access control)

Flow rate in person or tonage
units per hour

Arterial and
Collector Streets

This action may increase the f
reducing delay time and increa
travel speed between intersect

Io& rate by
sing the overall
Bo‘s.

Intersection Widening

Service volume

Intersection

Widening may reduce average la

1e‘density and

thus permit a higher service volume to be

handled by an intersection.

Pedestrian-¥alk and
Pedestrian-Bicycle
Safety Projects

Difficult to quantify

Areawide

The use of bikeways and walkwa
trip making has just begun in
Urban Area. Therefore, it is
what improvement bikeways and
on the person movement capacit
transportation system.

ys | for purposeful
the Des Moines
hard to determine

y of the local

waikuays can have
[
|
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TSM EVALUATION CHARTS

TSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVEMESS

GEOGRAPHIC AREA
OF INFLUENCE

ToW TIHE TSM ACTIOH;FOSSIBL

Reduce fuel consumed in urban
travel

Variable Work Hours
4-Day Work Week

Reduction of Vehicle Miles of
Travel

Routes from
residential areas
to major job centers

These actions may decrease

vehicle miles of
travel during peak periods by diverting peak

trips to non-peak hours. Ho
negative effect may result as
may increase.

ver, a potential
leisure travel

Peak Hour Truck
Restrictions

Overall travel speed

CBD

This action may reduce idling
overall travel speed and thus
economy,

tkme, increase
1Tprove fuel

Higher Parking Cost

Vehicle miles of travel

Routes traveled from

centers

residences to CBD jol

Sizeable increases in parking

\
cost may encourage

changes in mode of travel, decrgasing the vehicle

miles of travel.
fuel consumed.

This implies a reduction in

Reduced Pérking Fee for
Carpogls/Vanpools

Vehicle miles of travel

Routes traveled from
residences to major
job centers

As lone automobile drivers sh
vanpools, vehicle miles of tr:
reduced. A decrease in vehic]

3
will produce a reduction in fu

miles of travel

VTI should be
e
el consumption.

Reduced Bus Fares for
Elderly and Handicapped
and for Non-Peak Riders

Not applicable

This action will have no affec

tion, since most of the Elder

fﬂ to carpools or
|
|
|

tlon fuel consump-

ys Handicapped and

off-peak Riders are not autunmbﬂle drivers.

Transit Marketing

Passenger miles of travel per
gallon of fuel consumed

Transit Routes

\
This action may shift automobjle drivers to

transit. Such an increase in
will reduce the fuel consumed
carried.

passenger loads
per passenger

Transit Route
Improvements

Passenger miles of travel
per gallon of fuel consumed

Transit Routes

As seryice improvements attrag
fuel 1s consumed per passenger

t %wre riders less

* mile of travel.

Integration of Transit
Service

Vehicle miles of travel

Areawide

Improved service may attract a
to integrated transit service,
vehicle miles of travel. *

ut$mobile drivers
thus reducing the

Carpools, Vanpools

Vehicle miles of travel

Areawide

Carpool/vanpool programs ‘may d
of vehicles on the road. Ther
of fuel consumed for the work

ec}ease the number
efore, the amount
trnip may be reduced

Removal of On-Street
Parking

Overall travel speed

Arterials

This action may improve the leve]l of service,

thereby increasing overa]l tra

ver speed.

AFFECTS TIIE OBJECTIVE
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TSM EVALUATION CHARTS

TSH OBJECTIVE

TSH ACTION

MEASURE OF
EFFECTIVENESS

GEOGRAPHIC AREA
OF INFLUENCE

llow THE TSM ACTION POSSIBL

AFTECTS TIIE OBJECTIVE

Reduce fuel consumed in urban
travel

One-Way Street System

Overall travel speed

Major arterials

This action may increase fue
increasing overall travel sp
additional vehicle miles of
offset the fuel conserved t
automobile fuel efficiency.

1 'economy by

eed. However, the
travel generated can
ropgh improvements in

Traffic Contro!l
Improvements

Delay in seconds per vehicle

Intersection

Traffic control improvements
cycle length, phases and off
delay time. As delay is red
is improved.

(1.e. changes in
sets) may reduce
uced fuel efficiency

|

Unbalanced Flow

Overall travel speed

Major arterial

This action may increase ove
resulting in better fuel eco

rajl travel speed,
noimy.

Elimination of
unnecessary traffic
control devices

Delay time in seconds per
vehicle

Intersection

This action may conserve fue
nunber of stops per mile.

1 ?y reducing the

Signal visibility
upgrading

Difficult to quantify

Intersection

This action could improve fu
reducing acceleration and de
However, the direct measurem
and deceleration time requir
sophisticated equipment.

el efficiency by
cleration time.

ent of acceleration
es | the use of

Intersection improve-
ments (channelization)

Delay time in seconds per
vehicle

Intersection

The amount of energy saved d
to which delay is reduced.

which delay is reduced depen
existing degree of congestio

epends on the extent
And the extent to
dsiy in turn, on the
n.

|

Mid-block Improvements
(2-Way Left Turn Lanes)

Delay time in seconds per
vehicle

Arterials or
Collector Streets

This action may increase the

that can make left turns in a

number of vehicles
given time period.

Delay will therefore be reduced and fuel consump-

tion decreased.

Mid-block Improvements
(access control)

Delay time in seconds per
vehicle

Arterial and
Collector Streets

This action may reduce delay
improve fuel economy.

tﬂme and thereby
|

Intersection Widening

Delay time in seconds per
vehicle, overall travel speed

Intersection

Intersection widening may reducﬁ delay time and

improve overall travel speed
improve fuel economy.

Toth of which would

Pedestrian-Walk and
Pedestrian-Bicycle
Safety Projects

Vehicle miles of travel

Areawide

The reduction of vehicle mil
achieved by shifting lone au
bicycling or walking.

es of travel may be
tomobile drivers to
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GEOGRAPIIIC ARER
OF INFLUCNCE

flow THE TSM ACTION POSSIBLY

FFECTS THE OBJECTIVE

91

ourage alternatives to
ving private automobiles

Variahle Work Hours
4-Day Mork Week

Difficult to quantify

Areawide

These actions may not encouragé
alternative modes of travel due
congestion during peak periods

the use of
to reduced

Peak Hour Truck
Restrictions

Not applicable

This action has no affect on the

objective.

Higher Parking Cost

Transit ridership
auto occupancy

residences to CBD
job centers

Routes traveled from

Sizeable increases in parking ¢
auto drivers to change their mode

to form carpools/vanpools.

0§

t may induce
of travel or

Reduced Parking Fee for
Carpools/Vanpools

Number of former automobile
drivers participating in
carpool/vanpaol prograni(s)

job centers

Routes traveled from
residences to major

This action may be an incentive f
automobile driver to shift to can

vanpools.

or the lone
pools or

Reduced Bus Fares for
Elderly and Handicapped
and for Non-Peak Riders’

Not applicable

In general, the Elderly, Handig
Riders are not automobile drive

ap

rs

ped and Non-Peak

Transit Marketing

Number of automobile drivers
shifted to transit

Transit Routes

Transit marketing may inform au
of the transit services availab
encourage some automobile drive
if it fits their needs.

rs

to ride transit

tomobile drivers
leFo This could

Transit Route
Improvements

Number of automobile drivers
shifted to transit

Transit Routes

Transit route improvements may
drivers to use transit.

|
in
|

duce automobile

Integration of Transit
Service

Automobile drivers shifted to
integrated transit

Areawide

Improved levels of service may
automobile drivers,

te

d to attract

Carpools, Vanpools Number of ]ong automohile Areawide Carpool/vanpool programs may reduce the cost of
drivers shifting to carpool/ the work trip. This may attract automobile
vanpool use users to ridesharing modes.

|
Removal of On-Street Vehicle Miles of Travel Arterials This action may attract more au

Parking

Transit Ridership by Route

from other routes as the street
travel.

ing increased ridership.

1

a
|

to&obi]e traffic
capacity is

increased, thus increasing vehic
Also, the transit leve]

be increased (due to reduced del

miles of

f :
Ef service may

) thus attract-




-
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EFFECTIVENESS
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OF INFLUENCE

TIOW THE TSM ACTION POSSIBLY AF'EtIS TIIE OBJECTIVE

|
|

f

Engourage alternatives to
dr\ang private automobiles

One-Way Street System

Vehicle Miles of Travel
Transit Ridership by Route

Major arterials

This action may increase street c
improve the transit level of senv

attract increased ridership. !ore|automobile

traffic may also be attracted afjt
street is implemented.

dnacity and thus
ice which may

er a one-way

Traffic Control
Improvements

Not applicable

travel by automobile.

Traffic control improvements wiljl
mode shifts. In fact, the effect
improvements may be increased veh

not encourage
of such
ilce miles of

Unbalanced Flow

Vehicle Miles of Travel
Transit Ridership by Route

Major arterial

This action may increase the ca
roadway and thus may improve th
of service.
increased. However, due to bette
conditions increased trip makin
drivers may result.

Therefore transit ridership may be

ciity of the
transit level

r driving
by automobile

thus attract

Pedestrian-Walk and
Pedestrian-Bicycle
Safety Projects

and walkers (for other than
recreational trips) who
previously used automobiles

Elimination of Vehicle Miles of Travel Intersection This action may reduce delay an

unnecessary traffic more automobile traffic from other|routes. In

control devices effect, it may have a negative impact on the
objective.

Signal visibility Not applicable —eoc This action has no affect on the objective,

upgrading ‘

Intersection improve- Not applicable - This action has no affect on the objective.

ments (channelization)

Mid-block Improvements |Not applicable - This action has no affect on the objective.

(2-Way Left Turn Lanes)

Mid-block Improvements |Not applicable -—-- This action has no affect on the objective.

(access control)

| Intersection Widening Vehicle Miles of Travel Intersection This action may encourage 1ncreasqd trip making
by automobile due to an increased level of
service.
The number of bicyéle riders | Areawide th activity

(i.e. work shopping) centers so
drivers may use bicycle paths a
utility trip making.

By connecting residential areasL
i

e automobile
d/walkways for
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EFFECTIVENESS OF INFLUENCE

8l

rdable transportation

gglde good quality,
vices for the elderly and

handicapped

Variable Work Hours
4-Day Mork Veek

Not applicable

Neither of the TSM actions will
affect on this objective.

?ave an

Peak Hour Truck
Restrictions

Not applicable

This action has no affect on the objective.

Higher Parking Cost

Not applicable

This action has no affect on the

objectives.

Reduced Parking Fee for
Carpools/Vanpools

Hot applicable

This action has no affect on treobjective.

Reduced Bus Fares for
Elderly and Handicapped
and for Non-Peak Riders

Elderly and Handicapped
Ridership

Transit Routes

The reduced bus fares may make

1t| possible for

more elderly and handicapped to 7Ide transit.

Transit Marketing

Elderly and Handicapped
Ridership

Transit Routes

Promotion and information campaligns may make 1t
easfer for ‘the elderly and handicapped to use

the transit system.

Transit Route
Improvements

Additional elderly and

the bus system

handicapped riders using the

Transit Routes

Transit service fmprovements (i

.e, bus stop

relocation, improved schedule frequency, etc.)

may attract more elderly and ha

ndicapped riders.

Integration of Transit
Service

Elderly and llandicapped
Ridership

Areawide

Integration of services (i.e. i
service area, for example) may
availability of transportation
elderly and handicapped.

ncreases in
increase the
services to the

Carpools, Vanpools

Removal of On-Street
Parking

Not applicable

{
This action would have no affect An the objective

Not applicable

This action has no affect on th

e pbjective.
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FECTS TIE OBJECTIVE

Prov
able
to e

ide good quality, afford-
transportation service
lderly and handicapped

One-Way Streef System

Not applicable

A one-way street has no affect o

n the objective.

Traffic Control Not applicable ———— Traffic control improvements have no affect on
Improvements the objective.
Unbalanced Flow Not applicable ———- This action has no affect on the| objective.
Elimination of Not applicable —— This action has no affect on the objective.
unnecessary traffic
control devices ;

\

|
Signal visibility Not applicable ——— This action has no affect on the opjective.
upgrading |
Mid-block Improvements |MNot applicable ——— This action has no affect on the|objective.
(2-Way Left Turn Lanes)
Mid-block Improvements |Not applicable ——— This action has no affect on the oncctive.
(access control)

|
Intersection improve- Not applicable ———— This action has no affect on the|ohjective.
ments (channelization) ‘
Intersection Widening Not applicable ———- This action has no affect on the jobjective.
Pedestrian-Halk and Not applicable ——— This action has no affect on the |objective.
Pedestrian-Bicycle
Safety Projects
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|
TSH OBJECTIVE

TSH ACTIOH

MEASURE OF
EFFECTIVENESS

GEOGRAPIIIC AREA
OF INFLUENCE

oW THE TSM ACTION POSSIBLY A

FECTS TIIE OBJECTIVE
|

Reduce automotive emissions

per miilion)

Variable Work liours llourly concentration of Areawide These actions may reduce traffic jolunms and
4-Day Work Week pollutants (parts per million) increase average travel speeds during peak

periods. Thus air pollution concentrations

during peak periods may be reducej.

| ;
Peak Hour Truck Hourly pollution CBD This action may reduce automobile|idling time and
Restrictions concentration.(in parts per therefore decrease air pollution concentrations
million) during peak periods of travel.

Higher Parkinc Cost Pollution emitted (in parts [CBD The total amount of pollutants émikted may tend

to decrease as vehicle miles of
reduced.

travel are

Reduced Parking Fee for
Carpools/Vanpools

Vehicle miles of travel

Routes traveled from
residences to major
job centers

Vehicle miles of travel may be neduced as lone
automobile drivers shift to carpool

s or vanpools.

Reduced Bus Fares for
Elderly and Handicapped
and for Non-Peak Riders

Not applicable

Because few of the elderly and h
currently automobile drivers the
use of transit can have little g
automotive emissions.

T
ajdicapped are
ir increased
bo affect on

Transit Marketing

Pollution in grams

Areawide

Transit marketing could induce a
to use transit. As a result, ve
travel may be reduced which impl
of automotive emissions.

ut‘unbile drivers
hicle miles of
ies a reduction

Transit Route
Improvements

attracted to transit

Number of automobile drivers

Areawide

Service improvements may induce s
drivers to leave their cars at ho
these automobiles are driven by |
during the working hours the same
even more, pollution may result.

onie automobile
me. [f, howeven
ousehold members
amount of, or

Integration of Transit
Service

Vehicle miles of travel

Areawide

This action may improve the leve]

their cars.

transit and attract automobile dri%ers out of

df service of

Carpools, Vanpools

Vehicle Miles of Travel

Areawide

Carpools and vanpools may reduce
cars used for the work trip. As
amount of pollution emitted may a

the number of
aresult, the
150 be reduced.

Removal of On-Street
Parking

Overall Travel Speed

Arterials

on the street in question - a res
improves automobile fuel economy.

This action may increase the overalh travel speed

ult which
[
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Reduce automotive emissions

One-Way Street System

Overall travel speed

Major arterials

improving overall travel speed

!

This increased

A one-way street system 1ncreajes fuel economy by '

fuel economy may be offset, ho
additional traffic attracted fn
streets.

ever, by the
om| parallel

Traffic Control
Improvements

Overall travel speed

Intersection

Traffic control improvements may

travel speed, thereby reducing
emissions. However, this reduc
may be offset by the additional
to the intersection.

ncrease overall
automobile ‘
tion in pollution
traffic attracted

Unbalanced Flow

Overall travel speed

Major arterial

An increase in overall speed may reduce emissions

but in the long run more pollut
from the additional traffic vol
attracted to arterial streets.

ion may result
um?s that may be

ments (channelization)

vehicle

travel speed, which in turn red
emitted by automobiles.

Elimination of Delay time in seconds per Intersection This action may decrease 'delay, thus increasing
unnecessary traffic vehicle overall travel speed. As speed increases the
control devices pollution emitted decreases.
Signa].visibility Difficult to quantify Intersection This action could reduce pollutfion by Towering
upgrading acceleration and decleration rates. But the
sophisticated equipment needed to measure it is
not readily available in the study area.
|
Intersection improve- Delay time in seconds per Intersection A reduction in delay timé may 1mp¥ove overall

uces the pollution

Mid-block Improvements
(2-Way Left Turn Lanes)

Delay time in seconds per
vehicle

Arterial or
Collector Streets

By reducing delay time automotiyve| emissions

should also be reduced.

Mid-block Improvements
(access control)

Overall travel speed

Arterial and
Collector Streets

This action may reduce overall
in turn reduce auto emission ra

travel speed and
tes.

Intersection Widening

Delay time in seconds per
vehicle

Intersection and

Surrounding Streets .

vehicle, which would also reduc
emissions.

e automobile

Street widening may decrease tﬂe Felay time per

Pedestrian-Walk and
Pedestrian-Bicycle
Safety Projects

Vehicle miles of travel

Areawide

éy feducing the vehicle miles o
amount of pollution emitted may

f krave], the
apso be reduced.

|







