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INTRODUCTION 

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

Urbanized A-rea, tlte Transportation Technical and Policy Comm, ttees 

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 

~----nH-S-M-a:cti-ons-for-c-orrstdeNtion 1n t~estucfy area. he 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 
pr-0gram, however, does not change the hours or the number of days the 
ell1)1oyees 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 
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3. Peak-Hour Restriction 

Trucks are pennitted to load and unload only during off-peak travel periods. This 
action applies only to trucks which provide pick-up and delivery ~s~e~rv~i~c~e~s~·------

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 limited to 

(a) turning radii at intersections, 
(b) radio service, 
(c) preferential treatment for traffic control purposes. 

3 



9. Integration of Transit Services 

Three different types of integration are possible: 

--------+-)--1-:n st-i--t ut----ie na:l--f-n-tegra-t i-on--me-rg-e-rs-of-fixe-ct-ro ate and par a trans, t 

2) Operational integration: 

{a) 

(b) 
(c) 

a single transit network which avoids, as far as possible, 
duplication of service 
a co111Tion fare structure 

( d) 

a schedule which ensures t hat patrons can transfer between 
vehicles with a minimum of waiting time, and 
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 : 

(a) Lane markings 
(b) Light i ng projects 
{c) Guardrai l s 
(d) 2-way stop sign 
(e) 4-way stop sign 
{f) Isolated intersection signal control 
(g) Open network control 
(h) Closed network control 

The signal control concepts for (f), (g) and (h) fall into two basic categories: 

(1) pretimed control, and 
(2) traffic-actuated control. 
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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 following TSM evaluation charts may be used for: 

eterm1n1ng •W ,c TSM actions can be implemented to achieve a 

given objective 

2. indicating measures of effectiveness (MOE) which may be used to link 

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 st udy ar ea. 

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

on an objective. 

e-s-e-c-h-arts=were=t:ISed-to-----eva: l ua te i=--v--tiia=-T--S:M-----art=i ans ( proj ects 

submitted by local governments, the MTA and the Iowa DOT. Future TSM 

actions of the Des Moines Urbanized Area will be evaluated by using similar 

charts. 
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TSM EVALUATION CHARTS 
~M OOJECTIVE TSl1 /\CTION t1E/\Sllllt OF r,romilif>fifcMiE/\ llOiflOElsM ACTION POSStnl Y ~FFECTS TilE OOJECTlVE 

EFFECTIVENESS OF INFLUENCE 

Reduction of Injuries, deaths Variable lfork !lours 
and property damage result Ing 4-Day Work l4eek 
from traffic accidents 

Number of accidents occurlng 
during peak ho11rs 

COD and/or major job These actions may disperse hE peak hour travel, 

Peak Hour Truck 
Restrictions 

Higher Parking Cost 

Difficult to quantify 

Number of accidents 

lleduced Parking Fee for Number of accidents 
Carpools/Vanpools 

Reduced Bus Fares for Not applicable 
Elderly and llandicapped 
and for Non-Peak Riders 

Transit Marketing Nwnbe r of accidents 

centers decreasing traffic accident as peak hour 
congestion Is reduced. 

CBO 

COD 

Routes traveled from 
residences to major 
job centers 

Trans It Routes 

It is difficult to determinE the number of 
accidents that may result from the presence of 
trucks in the COO during pe, k hours of travel. 

For a sizeable increase in Jar ing cost, the 
number of CBD oriented autono~ le trips may be 
reduced. Such a decrease In ~ Ip making may 
reduce the number of accidents 

This action may he an incent v1 for the lone 
auto111ohile driver to shift t farpools, vanpools 
or transl t. The number of ac cf dents may be 
reduced as less vehicles are on the highways · 
during µeak hour (work trip) co11nuting periods. 

This action has no affect on ac~ident reduction 
since most of these indivldui ls are now captive 
trans it riders. 

Transit marketing could incn ase transit 
ridership hy automobile user!, ~hus reducing 
vehicle miles of travel. As I e~~cle mlles of 
travel is reduced accidents 1:ay also be 
decreased. 

Transit Route 
Improvements 

Number of bus-auto accidents Transit Routes The proper location of bus stkli:1~ and the 
upgradlncJ of turning radaii may reduce the 
number of bus/automobile conf i ts. 

Integration of Transit Difficult to quantify 
Service 

Areawide 

Carpools, Vanpools Difficult to quantify /\rea1~i de 

It is difficult to relate ace-dent reJuctions to 
coordinated transit service. II 

It is difficult to relate ace d~nt statistics 
to carpool/vanpool programs. 



TSM EVALUATION CHARTS 
T5M ooJEcr IVE TS14 ACTIOfl 

Reduction of injuries, dedths Removal of On-Street 
and property damage resulting Parking 
from traffic accidents 

One-Way Street System 

Traffic Control 
Improvements 

Unbalanced Flow 

El im1nat Ion of 
unnec(ssary traffic 
control devices 

Signal visibility 
upgrading 

Intersection improve
ments (channelization) 

t1[1'Sl1Rt OF 
EFFECT! VENESS 

Number of accidents 

Number of Accidents 

Number of accidents 

Number of accidents 

Number of accidents 

Number of accidents 

Number or percent of 1 e ft 
turn and/or right turn 
accidents 

Mid-block Improvement Number of accidents 
(2-Way Left Turn Lanes) 

Mid-block Improvement 
(access control) 

Intersection Widening 

Pedestrlan-Wa lk and 
Pedestrfan-nicycle 
Safely Projects 

Number of accidents 

Number of accidents 

Number of accidents 

G[OGUAPIIIC AR~ IIOW TfiE TSH /\CTION POSS IDLY ,~FIECTS TIIE OBJECTIVE 
OF INFLUEHCE 

Artericl 1 s 

llajor arteria 1 s 

Intersection 

Major arterials 

Intersections 

Intersection 

Intersection 

Arterial or 
Collector Streets 

Arteri a 1 or 
Collector Streets 

Intersection 

Areawide 

This action may reduce the risk >f accidents due 
to the presence of parked cars. 

This action wou11 Improve safety by reducing 
the conflicts between turning ~s~icles. 

Depending upon the type of traff c control 
improvement, the number of traff c accidents may 
be reduced. 

Unbalanced flow decreases lane d~nsity. 
Therefore safety may be lmprov~~ 

There may be a negative impact a more 
accidents may result from tbe ln1Jlementatlon 
of this actiol). 

This action may Improve stoppi1g sight distance 
and therefore Improve safety. 

This action eliminates the con 1 ct between 
stopped vehicles desiring to tm left or ri~ht 
and those vehicles moving thro ,g t the 
intersection. 

This action may improve safet} bi removing the 
left turning vehicles from the f ow of traffic. 

This action reduces the number o rear end 
collisions due to mid-block left turns. 

Intersection widening pern1lts s~f arate left 
and/or right turn lanes ~,hich 11a reduce 
accidents. 

I PeJestrian and bicycle projects n~y reduce the 
conflict between bicycles, peces f irans and 
automobiles. / 



TSM EVALUATION CHARTS 
S OOJECTIVI:. TSl1 fl(TION tlEflSllRE OF r,EOGfiM'ITIDITEr-nlmTTrlrfsMACTI ON POSS IDL 'FFECTS TIIE ooJECTlYE 

EFFECT! VENESS OF INFLUENCE 

Improve level of service of Variable Work flours Vo 1 ume/capacity ratio during COD and/or major job These actions may disperse p~al hour tr ave 1 
urban travel 4-Day Work Week peak periods centers and thus relieve peak hour c Pn! estfon. 

Peak Hour Truck Street and intersection delay CDD Truck parking maneuvers tend ,, """ '"''' Restrictions in seconds per vehicle time delays in the COD. Tra rf c flow may 
therefore be improved ff tru ~ are restricted 
from peak perforl loading and u loading. 

ltigher Parking Cost Volume/capacity ratio COD Sizeable increases in parkin~ ost may decrease 
traffic volumes (and decrease he volume/ 
capacity ratio) in the COD. 

Reduced Parking Fee for Volume/capacity ratio on Routes traveled from The employer's pol fey on par
1 
irg cost may 

Carpools/Vanpools work trip routes residences to major encourage more carpool/vanpor use. Since the 
job centers forn~tion of carpool/vanpool increases auto 

occupancy the,volw11e/capacit !atfo should 
decrease. 

Reduced Dus Fares for Percent of transit vehicle Transit Routes This actJon may shift peak-pi dod demand to 
Elderly and llandfcapped capacity used during non-peak off-peak periods. 

_. 
0 

and for Non-Peak Riders periods 

Transit Marketing Difficult to quantify Trans it Routes The affects of marketing (i .e nfonnatfon and 
promotion) are difficult to e1 arate from those 
of service changes. 

Transit Route Waiting time, operating speed Transit Routes Bus route scheduling, freque 1cl changes and route 
Improvements and schedule reliability coverage modifications may i, 1p1 ove the level of 

service. 

Integration of Transit Difficult to quantify Areawide It is difficult to determine thle .affect this 
Service action has on the objective • ince the integration 

of transit services is a rel, tively new concept. 
Therefore, the level of serv CG variables are nO\'I 
hard to specify. 

Carpools, Vanpools Volume/Capacity ratios Routes traveled from Carpools and vanpools may re, ucL •the nu111ber of 
residences to major auto111obi les used for work tr p! thus reducing 
job centers congestion. 

Removal of On-Street Volu111e/Capaci ty Ratio lirteria ls This action would increases r1 et capacity. 
Parking 
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TSM OllJECTIVE 

tmprove level of servfce of 
urban travel 

I 

I 

I 

TSII ACT Iotl 

One-Way Street System 

Traffic Control 
Improvements 

Unbalanced Flow 

El im1natfon of 
unnecessary traffic 
control devices 

Signal visibility 
upgrading 

Intersect ion improve-
ments (channelization) 

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

Mid-block Improven~nts 
(access control) 

Intersection Widening 

Pedestrian-Walk and 
Pedestrian-Bicycle 
Safety Projects 

TSM EVALUATION CHARTS ·1 

tl[I\SlHlt OF G[OGMrn1niir~-now111crsi0ctnnrrossTim Af FECTSfliEoilJECTIVE 
EFFECTIVEtlESS OF IIIFLUENCE 

Delay time in seconds, Major arterials This action would reduce the di lay tfme for left 
volume/capacity ratio turning vehicles at signaliz d intersections. A 

one-way street would also in, rcase street 
capacity. llmvever, add It ion, l tra fffc may be 
attracted due to better driv ni conditions. 

Delay time 1n seconds per Intersection Trafflc control improvements (1.e. changes 1n 
vehicle; volun~/capacity cycle length, phases and off els) can mi.nimize 
ratio the delay_ time and increase h( capacity of an 

intersection. 

Volume/Capacity ratio Major arterials This action increases the car ac1 ty of the 
roadway in the direction of J ea I< flow. llowever, 
additional traffic may be at1 ra ted to the 
fac11 i ty offsetting the incri as e 1 n capacity. 

Delay time in seconds per Intersection This action may reduce the st o~s per mile needed 
vehicle when traveling on a fllven roL tel. 

Not appl fcable ---- This action has no affect on th e objective. 

Delay 1n seconds per Intersection This action segregates the tr af f ie flow and, 
vehicle when combined with separates ig ha 1 phasing, 

reduces left turn delay. 

Volume/Capacity ratio Arterial or This act ion may improve the 1 'V/ 1 of service by 
Collector Streets removing left turning vehicles rom the flmv 

of traffic. 

Volume/Capacity ratio Arteiral and Access control o-,' the entranc e o and exf t from 
Collector Streets driveways ~t mid-block may im Dr pve the veh ic 1 e 

capacity of streets betweens rt g na 11 zed 
f n tersections. -

Delay time in seconds per Intersection The capacity of an intersecti '"I"°"" be vehicle; intersection increased through widening. ~e arate left turn 
capacity lanes could also reduce delay t me, resulting in 

greater vehicle flow per cycl e.'I 
Difficult to quantify Areawide Given the present state of kr ow ledge on bikeway- C 

pedestrian planning, it is di ff icul t to determine · 
the affect which the presencE of bikeways and 
walkways may have on the lev1 1 of service. 

, 
r 
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TSM EVALUATION CHARTS I 
TSH UllJECTIVE TSl1 ACTIOtl t1EI\SllRE OF 1;EQGll/\PI II C AREi\ IIOW TltE TSH ACTION POSS fill 1FFECT~ TIIE onJECT, VE 

EFFECTIVENESS OF lllrlUENCE 

Optimize the person and goods Variable 1/ork Hours Frequency of person trips Areawide These actions may have a tern o~ary negative 
movement capacity of existing 4-Day Work Week effect on carpool programs d~e to schedule 
transportation fac 11 it 1 es changes. fl more flexible wo k scherlule may also 

encourage more leisure trave , 1thercby increasing 

I 
trips per capita. 

I 
Peak !lour Truck Difficult to quantify CllD It Is difficult to determine t~e affect peak 
Restrictions hour truck restrictions woul ◄ I I ave on the goods 

movement capacity without an e>tensive study of 
con111odity flows in the CllO. 

Higher Parking Cost Transit ridership,auto CUD ~1zea1>le increases 1n park1n! cost may encourage 
occupancy carpool/vanpool and transl t 1 sage which in turn 

will increase the vehicle occ upancy rate for the 
work trip. 

Reduced Parking Fee for Number of former automob1l e Routes traveled from This action may be an incentf ve for the lone 
Carpools/Vanpools drivers participating in residences to major automobile dri vcr to shift tc C!rpools or 

carpool/vanpool program(s) job centers vanpools. 

__, 
N 

Reduced Bus Fares for Percent of transit vehicle Trans ft Routes This action may shift peak-pi rf od demand to 
Elderly_and Handicapped capacity used during peak and off-peak periods. 
and for Non-Peak Riders non-peak periods 

Transit Marketing Increase in transit ridership Transit Routes Transit marketing could enco1 ra ge increased 
(Passengers per trips) transit use. 

I 
Transit Route Passengers per trip Trans it Routes Transit route service i mprovE me ,its may attract 
Improvements additional ridership. 

I 

Integration of Transit Passengers per trip Areawide Improved serv fee may attract ad< ltional ridership 
Service 

Carpools, Vanpools Auto occupancy Areawide Ca rpoo 1 s and vanpoo 1 s may f nc e! se average auto 
occupancy. 

11 

Removal of On-Street Traffic volumes on street Arterials This action may attract addit 01 al tra fff c Parking before and after removal of volumes from parallel routes. 
parking 

One-Hay Street System Vehicle mix (buses-cars Major arteria 1 s One-way streets may change t~ 11 Ix of vehicles 
using the street before and on the street in question. T e)

1 
could also 

after the removal of parking) generate more traffic by shif i g automobiles 
from adjacent streets. 

I 

~ I 
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ITSH OBJECTIVE 1Sl1 /\CT l011 

Optimize the person and goods Traffic Control 
movement capacity of existing Improvements 
transportation facilities 

I 

: 

Unbalanced Flow 

Elimination of 
unnecessary traffic 
control devic1is 

Signal visibflity 
upgrading 

Intersection improve-
ments (channelization) 

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

Mic-block Improvements 
(access control) 

Intersection Widening 

Pedestrian-Walk and 
Pedestrian-Bicycle 
Safety Projects 

TSM EVALUATION CHARTS 
IIEASllftE OF 

EffECTIVCNESS 
Service vol 11ne 

Volume/Capacity ratfo 

Service volume 

Not appl fcable 

Service volume 

Flow rate in person or 
uni ts per hour 

Flow rate in person or 
units per hour 

Service vo 1 ume 

Difficult to quantify 

tonage 

tonage 

GEOG!i1il5TlfEAR£1\ 
OF INFLUENCE 

Intersection 

Major arterial 

Intersection 

----

Intersection 

Arterials or 
Collector Streets 

Arterial and 
Collector Streets 

Intersection 

Areawide 

1iowTITE TSM ACTION POSSIBLY 11\FFECTTTJiEOBJECTlVE 

Traffic control improvements i l° e. changes fn 
cycle length, phases and offs,•t,) may increase 
the service volume at affecte,~ rntersectfons.~ 

This action may increase the •el icular capacity 
of the roadway thus enabling r~~e individuals 
and goods to be moved, especf, 11~ during peak 
periods of travel. 

I This action may increase the < a~~city of 
intersections affected. 

This action has no affect on thJ objective. 

This action, when combined with signal phasing 
modifications, may allow more vehicles to make 
left turn moveiut!nts fn a give, Pf riod of time -
one hour, for example. I 

This action may increase the nll1i er of vehicles 
that can make left turns in a gi en time period. 
Thus, the fl ow rate may be inc e· sed. 

This 9-ction may increase the flrn ~ rate by 
reducing delay time and increa~it g the overall 
travel speed between intersectlo1 s. 

~lidening may reduce average lahe density and 
thus permit a hiuher service v~l11ue to be 
handled by an intersection. 

The use of bf keways and wa 1 kwa ysl for purposeful 
trip making has just begun in th'! Des Moines 
Urban Area. Therefore, ft fs ha,f d to determine 
what improvement bikeways and ,a h,ays can have 
on the person movement capacf u, ,\f the local 
transportation system. 



TSM EVALUATION CHARTS 
I 

TSH OOJECTIVE T~tt /\CTION ttEASllRF. OF GEOG n/1 Pfffc71 R El\ IIOW TfiE TSH ACTION POSSIOU 1 FFECTS TIIE OOJECTI VE 
EFFECTIVENESS OF llfflUENCE 

Reduce fuel consumed in urban Variable Work flour s Reduction of Vehicle Miles of Routes from These actions may decrease ve hi le miles of 
tra ve 1 4-Day Work Week Travel residential areas travel during peak periods bj d~verting peak 

to major job centers trips to non-peak hours. Ho11 ~~fr, a potential 
negative effect may result as l ei sure trav.e 1 
may increase. 

Peak Hour Truck Overall travel speed CBD This action may reduce Idling bme, increase 
l{estrictions overall travel speed and thus i ~rove fuel 

economy. 

Higher Parking Cost Vehicle miles of travel Routes traveled from Sizeable increases in parking C pst may encourage 
residences to CBD jot changes in mode of travel, de ~~ ~asing the vehicle 
centers miles of travel. This implie s l reduction in 

I fuel consumed. 
I 

Reduced Parking Fee for Vehicle miles of travel Routes traveled from As lone automobile drivers sh f to carpools or 
CarpooJs/Vanpools residences to major vanpools, vehicle miles of tnvl 1 should be 

I 
job centers reduced. A decrease in vehlc el miles of travel 

will produce a reduction in frel consumption . 

Reduced Bus Fares for Not applicable ---- This action will have no affe ,il on fuel consump-
Elderly and Handicapped tion, since most of the Elder llandicapped and 
and for Non-Pea k Riders off-peak Riders are not autom le drivers . 

Transit Marketing Passenger miles of travel per Transit Routes This action may shift automob 1 I drivers to 
gallon of fuel consumed transit. Such an increase in p, ssenger loads 

wi 11 reduce the fue 1 consumed per passenger 
carried. 

Transit Route Passenger miles of travel Trans it Routes As service improvements attra1 t more riders less 
. Improvemen ts per gallon of fuel consumed fuel is consumed per passenge1 11 fle of travel. 

Integration of Transit Vehicle miles of travel Areawide Improved service may attract a u~ pmobi le dr i vers 
Service to integrated transit service, tj ~us reducing the 

vehicle miles of travel. · 

Carpools, Vanpools Vehicle miles of travel Areawide Carpool/vanpool programs ·may d eo ease the number 
of vehicles on the road . Ther ~ftore, the amount 
of fuel consumed for the work t1rp may be reduced 

Removal of On-Street Overall travel speed Arterials This action may improve the le ! ve , of service, 
Parking thereby i ncreas 1 ng overa 11 tra ve speed, 
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TSM EVALUATION CHARTS I 
TSH OBJECTIVE TSl1 I\CTION tlE/\SllRt OF GEOGR/\ffilCME/\ IIOW TITE TSM ACTION POSSIOL iffECTSTHEOOJECT IYE 

EffECTI VEflESS OF INFLUENCE 

~educe fuel consumed in- urban One-Way Street System Overall travel speed Major arterials This action may increase fue 1 ~conomy by 
'travel increasing overall travel s~ ••~· Howe,,,, the 

additional vehicle miles of tr vel generated can 
offset the fuel conserved t~ ro gh improvements fn 
automobile fuel efficiency. 

Traffic Control Delay in seconds per vehicle Intersection Traffic control improvements I (1,e, changes in 
lmproranents cycle length, phases and off sets) may reduce 

delay time. l\s delay is red uci d fuel efficiency 
is improved. 

Unbalanced Flow Overall travel speed Major arterial This action may increase ove 
I 

ra ~l travel speed, 
resulting in better fuel eco 1101 y. 

El imi nation of Delay time in seconds per Intersection This action may conserve fue I y reducf n!J the 
unnecessary traffic vehicle nunber of stops per mile. 
contra 1 devices 

Signal visfbility Difficult to quantify Intersection This action could improve fu ~1 efficiency by 
u, upgrading reducing acceleration and de 11 ration time. 

llowever, the direct measurem m of acceleration 
and deceleration time requlr ~s the use of 
sophisticated equipment. 

Intersection improve- Delay time in seconds per Intersection The -amount of energy saved d ~pJnds on the extent 
ments (channelization) vehicle to wnich delay is reduced. ~nd the extent to 

which delay is reduced depen ~s in turn, on the 
existing degree of congestioh. 

I Mid-block Improven~nts Delay time in seconds per /\rteri al s or This action may increase the m 11ber of vehicles 
(2-Way Left Turn Lanes) vehicle Collector Streets that can make left turns in i ! i ven ti me per I od . 

De 1 ay w111 therefore be reduc ec and fuel consw11p-
tlon decreased. 

Mid-block Improvements Delay time in seconds per Arteri a 1 and This action may reduce delay time and thereby 
(access control) vehicle Collector Streets improve fuel economy. 

Intersection Widening Oelay time in seconds per Intersection Intersection widening may rec UC e delay time and 
vehicle, overall travel speed improve overa 11 travel speed, both of which would 

improve fuel econom)t. 

Pedestrian-Walk arid Vehicle miles of travel Areawide The reduction of vehicle mil s of travel may be 
Ped es tri an-llic_yc le achieved by shi ftfng lone au 0110bi le drivers to 

I 
Safety Projects bicycling or walking. 

I 
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TSM EVALUATION CHARTS 

l SH OBJECTIVE TSII ACTIOU 1,rnsuRr: oF GEOGIIAPIIITTREA IIOW TIIE ! SH ACT IONPOSS Jal Y J JI ECTS TIIE OBJECT JVT 
EfFECTIVEtl[SS OF INFLUENCE 

· nc our age a lter na tf ves to Variahle Wo rk Hours Difficult to quantify Areawide These act ions may not encourag1 he use of 
dd vfng pr ivate au tomobi les 4- Day 1/ork We ek alternative modes of travel dut to reduced 

congest i on during peak periods 

Peak llour Truck Not app licable ---- This action has no affect on t he objective. 
Res tr 1c ti ons 

-

lligher Parki ng Cost Transi t ride rshi p Routes traveled from Sizeable increases in parking , o ◄ t may induce 
auto occupancy residences to CBD auto drivers to change their llll 1d1 of trave 1 or 

job centers to form carpools/vanpool~. 

Reduced Parki ng Fee fo r Number of fo rmer automob ile Routes traveled from This action may be an incentive or the lone 
Carpools/Va npoo ls drivers pa rt icipati ng in residences to major automobile driver to shift to a pools or 

carpool/va npool prog ram(s) job centers vanpools . 

Reduced Bus Fa res for Not applicable ---- In general, the Elderly, llandi< ~~~ed and Non,..Peak 
Elderly and llandf capped Riders are not automobile driv1 
and for Non-Pea k Riders 

O"I Transit Marketing Number of au tomobile drivers Transit Routes Transit marketing may inform at t6toobile drivers 
shifted to t ransit of the transit services availat 1J. This could 

encourage some automobile dri v1 rs to ride transit 
if it fits their needs. 

Transit Route Number of automobfle drivers Transit Routes Transit route improvements may irll.luce automobile 
Improvements shi f ted to transit drivers to use transit. 

Integra t ion of Tr ansit Automobile drivers shifted to Areawide Improved levels of service may ef d to attract Serv Ice integrated transit automobile drivers. 

Carpools, Vanpools Number of lone automohfle Areawide Carpool/vanpool programs may re Uu e the cost of drivers shifting to carpool/ the work trip. This may attrac utoinobfle ~ vanpool use users to rfdesharing modes. 

Removal of On-Street Vehicle Miles of Travel Arterials This action may attract more au ooobile traffic Parking Transit Ridership hy Route from other routes as the street C pacity is 
increased, thus increasing vehi l miles of 
travel. Also, the transit leve f service may 
be increased (due to reduced de a ) thus attract-
ing increased ridership. 
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TSM OOJECTIVE 

Encoµrage alternatives to 
driv~ ng pr iva te au tomobi les 

TSII ACTI OII 

One-Way Street System 

Traffic Contro l 
Improvements 

Unbalanced Flow 

El1m1nation of 
unnecessary t ra ff1c 
control devices 

S1gnal visibili ty 
upgrad1ng 

Inter.;ection improve-
men ts (channel i za ti on) 

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

Mid-block Improvements 
(access control) 

Intersection Widening 

Pedestrian-Walk and 
Pedestrian-Oicycle 
Safety Projects 

TSM EVALUATION CHARTS 
tlEI\SllRE or GEOGITTITTlfcARE/\ tlow TIIE TSM ACTION POSSIOLY J\F r: TS TIIE OOJECT IVE 

HFECTI VENES'=S----l---'O::.:.F-=..:11.:..:.IF-=L.::..:UE:..:.N:..::C::::..E __ -------- -----+--+-------! 
Vehicle Miles of Travel Major ar teri al s This ac t i on may 1ncrease s treet lc~ tJaclty and thus 
Transit Rider s hi p by Route improve the trans it l eve l of ser tv i e which may 

at t rac t inc reased ridersh ip. lie rci auto111obl le 
tra ff ic may also be attracted al te a one-way 
stree t is implemented. 

No t appl icable 

Vehicle Miles of Travel 
Tra ns i t Ridership by Route 

Vehi cle Miles of Travel 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Vehicle Miles of Travel 

~1ajor arter1a 1 

Intersect1on 

----

----

----

----

Intersection 

The number of bicycle riders Areawide 
and walkers (for other than 
recreational trips) who 
previously used automobiles 

I 

Traffic control improvements will hot encourage 
111ode shifts. In fact, the effect ~f such 
improvements may be Increased vehi .c~ miles of 
travel by automobjle. 

This action may increase the ca~~c ~ty of the 
roadway and thus may Improve thE t ansft level 
of service. Therefore transit rfdi>rship may be 
increas1?d. llowever, due to better driving 
conditions increased trip making ijv automobile 
drivers may result. · 

This action may reduce delay and thus attract 
more automobile traffic from oth~r routes. In 
effect, ft may have a negative Hn~act on the 
objective. 

This action has no affect on thE ~l>jectlve, 

This action has no affect on th1 cbjective. 

This action has no affect on the dJjectlve. 

This action has no affect on th1 objective. 

This action may encourage incre, sed trip making 
by automobile due to an lncreas1d level of 
service. 

Ry connecting residential areas w th activity 
(1.e. work shopping) centers sone automobile 
drivers may use bicyc 1 e paths and walkways for 
utility trip making. 



I TSM EVALUATION CHARTS 
r1 GEOGhAflnfcAftE/\ IIOWTIIE TSM i'CTIONPOSSIDLV / ""cITli1foUJECTTVE 

l SM OlfJECT1VE TSl1 AC TION t1E/\SURt or 
EFFECT! VENESS OF INFLUENCE 

Pr~vlde good quality, Variable Work flo urs Not appl fcable ---- Neither of t he TSM ac t ions wi ll ~il ve an 
df prdab le t ra nspo r tat ion 4-Oay Wo rk ~leek af fect on this objec t ive . 
services for the elderly and I 
ha nd! capped 

I Peak !lour Truck No t appl lca bl e ---- This action has no affect on tie objective. 

Restrictions 

Higher Parking Cost Not applicable ---- This action has no affect on tte objectives. 

I 
Reduced Parking Fee for Not appl fcable ---- This action has no affect on the ol,jec t1 ve. 
Carpools/Vanpools 

:x, 
Reduced Ous Fa res for Elderly and llandfc;ipped Transit Routes The reduced bus fares may make 1t possible for 
Elderly and ltandfca pped Ridership more elderly and handicapped tc r r de transit. 
and for Non-Peak Riders 

I .. 
Transit Marketin9 El derly and llandicapped Transit Routes Promotlon and information campa I l~ps may make ft 

Ridership easier for ·the elderly and hand icapped to use 
the transit system. 

Transit Route Additional elderly and Transit Routes Trans it service 1111prove111ents ( I .e bus stop 
Improvements handicapped riders using the relocation, Improved schedule f e uency, etc.) 

the bus system may attract more elderly and ha hd capped riders. 

Integration of Trans i t Elderly and llandfcapped Areawide Inte9ration of services (i.e. i he eases in 
Service Ridership service area, for example) may · n1 rease the 

availability of transportation be) vices to the 
el derly and handicapped. 

Carpools, Vanpools Not appl lcable ---- Th i s action would have ·no affec It ,)II the objective 

I 
-- ------- - -·- - - -

I Removal of On-St reet tlot applicable I bjective. ---- This action has no affect on th Pa rking 

I. 
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TSM EVALUATION CHARTS 

TSM OOJECTIVE TSl1 IICTIOII tlEIISllRE OF 1:1:0GMJ'ifi fcM El\ 11oif1TIE TSMACTlON POSSlnLY IIF ·El TSTIIE oifJEcHvr 
EFFECT! VHIESS OF IIIFLUEN CE 

Provide good quality, afford- One-~lay Street Sys tern Not appl lcable ---- A one-way street has no af fect en he objecti ve. 
able~ transportati on se rvice 
to e derly and handicapped 

Traffic Control Not applicabl e ---- Traffic control improvements have 0 affect on 
Improvements the objective. 

Unba la need Fl ow Not applicable ---- This action has no affect on the o jective. 

Elimination of Not applicable ---- This action has no affect on the oijective. 
unnecessary traff ic 
control devices 

Signal visibility Not applicable ---- This action has no affect on the ol jective. 
upgrading 

-' 
0 

Mid-block Improvements Not applicable ---- This action has no affect on the objective. 
(2-Way Left Turn Lanes) 

-
Mid-block Improvements Not applicable 
(access control) 

---- This action has no affect on the otjectlve. 

ol jectlve. ·-Intersection improve- Not applicable ---- This action has no affect on the 
ments (channelization) 

I 

Intersection Widening Not appl icahle ---- This action has no affect on the ob jectlve. 

I 

Pedestrian-Walk and Not appl lcable ---- This action has no affect on the ob jectlve. 
Pedestrian-Bicycle 
Safety Projects 

I 

I 

I I 
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I TSM EVALUATION CHARTS 
TliH OBJECTIVE TSII ACT! Olf tlEI\SllRE OF GEOGl!I\PllfC /\REI\ lloirTIIE TSM i\CTION POSSIBLY /\ Fl CTS TIIE · OOJECT I VE 

EFFECTIVENESS OF IIIFLUENCE 
Reduce automotive emissions Variable Work Hours llourly concentration of l\reawide These actions may reduce traffi \ olumes and 

4-Day Work Week pollutants (parts per millfo~ increase average travel speeds ju~ ing peak 
periods. Thus air pollution con er trations 
during peak periods may be redu1 ec. 

Peak Hour Truck Hourly pollution COD This action may reduce automobi •e idl fng tinie and 
Restrictions concentratfon .(in parts per therefore decrease air pollutio ~ C oncentrations 

mill ion) during peak periods of travel. 

Higher Parkins Cost Pollution emitted (in parts CBD The total amount of pollutants 1 mftted may tend 

I 
per million) to decrease as vehicle miles of travel are 

reduced. 

Reduced Parking Fee for Vehicle miles of travel Routes traveled from Vehicle miles of travel may be r ed uced as lone 
Carpools/Vanpools residences to major automobile drivers shift to can 00 ls or vanpools. 

job centers 

Reduced Bus Fares for Not applicable ---- Because few of the elderly and I at dicapped are 
Elderly and Handicapped currently automobile drivers thE ir increased 
and for Non-Peak Riders u~e of transit can have little c r no affect on 

automotive emissions. 

Transit Marketing Pollution in grams Areawide Transit marketing could induce a ut: p,nobi 1 e drivers 
to use transit. As a result, ve hi le miles of 
tr ave 1 may be reduced which imp 1 ie P a reduction 
of automotive emissions. 

Transit Route Number of automobfl e drivers Areawide Service improvements may induce one automob 11 e 
Improvements attracted to transit drivers to leave their cars at h< me. If, however, 

these automobiles are driven by I OU sehold members 
during the working hours the samc a nount of, or 
even more, pollution may result. 

Integration of Transit Vehicle miles of travel Areawide This action may improve the leve cf service of Service transit and attract automobile dr hers out of 
their cars. 

I 

Carpools, Vanpools Vehicle Miles of Travel Areawide Carpools and vanpools may reduce tl e number of 
cars used for the work trip. As a resu 1t, the 
amount of pollution emitted may , 1 s

1

o be reduced. 

Removal of On-Street Overall Travel Speed Arterials This .action may increase the over a, Parking travel speed 
on Ure street in question - a re sul which 
improves automobile fuel econo11(Y. 



TSM OBJECTIVE 

Reduce automotive emissions 

N ..... 

TSrt ACTION 

One-Way Street System 

Traffic Control 
Improvements 

Unbalanced Flow 

Elf mi nation of 
unnecessary traffic 
control devices 

Signal visibility 
upgrading 

t1EASURE OF 
EFFECTIVENESS 

Overall travel speed 

Overall travel speed 

Overall travel speed 

Delay time in seconds per 
vehicle 

Difficult to quantify 

Intersection improve- Delay time in seconds per 
ments (channelization) vehicle 

Mid-block Improvements Delay time in seconds per 
(2-Way Left Turn Lanes) vehicle 

Mid-block Improvements Overall travel speed 
(access control) 

Intersection Widening Delay time in seconds per 
vehicle 

Pedestrian-Walk and Vehicle miles of travel 
Pedestrian-Bicycle 
Safety Projects 

GEOGRAPH1C AREA 
OF INFLUENCE 

Major arterials 

Intersection 

Major arteri a 1 

Intersection 

Intersection 

In~ersection 

Arterial or 
Collector Streets 

Arterial and 
Collector Streets 

Intersection and 
Surrounding Streets 

Areawide 

HOW IHt TSM ACTION POSSIBLY Aft-I CTS THE OBJECTIVE 

A one-way street system increas~s fuel economy by I 
improving overall travel speed. j his increased 
fuel economy may be offset. ho~e er, by the 
additional traffic attracted fr~m parallel 
streets. I 
Traffic control improvements maYJ ncrease overall 
travel speed. thereby reducing a omobile 
emissions. However. this reduc~i,n in pollution 1 

may be offset by the additional t~affic attracted 1 

to the intersection. 

An increase in over a 11 speed ma1Y reduce emissions, ! 
but in the long run more pollutiop may result 
from the additional traffic vol,1 s that may be 
attracted to arterial streets. · 

This action may decrease 'delay. t1us increasing 
overall travel speed. As speec i ,creases the 
pollution emitted decreases. 

This action could reduce pollutno~ by lowering 
acceleration and decleration ra~e. But the 
sophisticated equipment needed ~o measure it is 
not readily available in the study area. 

II 
A reduction in delay time may imp 0 ove overall 1 

travel speed. which in turn reduc>s the pollution 
emitted by automobiles. 

By reducing delay time automotive emissions 
should also be reduced. 

This action may reduce overall tr~vel speed and 
in turn reduce auto emission r, tej . 

. . - I 
Street widening may decrease tt~ relay time per 
vehicle , which would also reduce utomobile 
emissions. 

. - I 
By reducing the vehicle miles cf travel. the 
amount of pollution emitted ma• a~so be reduced. 
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