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Systematic, well-designed research provides the most effec-
tive approach to the solution of many problems facing high-
way administrators and engineers. Often, highway problems 
are of local interest and can best be studied by highway 
departments individually or in cooperation with their state 
universities and others. However, the accelerating growth of 
highway transportation develops increasingly complex prob-
lems of wide interest to highway authorities. These problems 
are best studied through a coordinated program of coopera-
tive research. 
In recognition of these needs, the highway administrators of 
the American Association of State Highway and Transporta-
tion Officials initiated in 1962 an objective national highway 
research program employing modern scientific techniques. 
This program is supported on a continuing basis by funds 
from participating member states of the Association and it 
receives the full cooperation and support of the Federal 
Highway Administration, United States Department of 
Transportation. 
The Transportation Research Board of the National Re-
search Council was requested by the Association to admin-
ister the research program because of the Board's recognized 
objectivity and understanding of modern research practices. 
The Board is uniquely suited for this purpose as: it maintains 
an extensive committee structure from which authorities on 
any highway transportation subject may be drawn; it pos-
sesses avenues of communications and cooperation with 
federal, state, and local governmental agencies, universities, 
and industry; its relationship to its parent organization, the 
National Academy of Sciences, a private, nonprofit institu-
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research correlation staff of specialists in highway transpor-
tation matters to bring the findings of research directly to 
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identified by chief administrators of the highway and trans-
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the American Association of State Highway and Transporta-
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selected from those that have submitted proposals. Adminis-
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sibilities of the Academy and its Transportation Research 
Board. 
The needs for highway research are many, and the National 
Cooperative Highway Research Program can make signifi-
cant contributions to the solution of highway transportation 
problems of mutual concern to many responsible groups. The 
program, however, is intended to complement rather than to 
substitute for or duplicate other highway research programs. 
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FOR EWO RD 	This manual and the slide and videotape presentations are of interest to 
elected officials, transportation planners, traffic engineers, businessmen, and the 

By Staff general public. Transportation planning practitioners and traffic engineers will find 

	

Transportation 	tiie user guide and the supporting videotape to provide step-by-step instructions 
Research Board for determining the impacts of proposed pedestrian facilities. Such impacts can be 

applied to the evaluation of different designs for a single location or the determina-
tion of the need for a facility (warrants). Elected officials,businessmen, and the 
general public will find the slide sjiow useful in the development of solutions to 
pedestrian/traffic conflicts and other pedestrian needs. 

A comprehensive method for evaluating the social, environmental, and eco-
nomic benefits of proposals for facilities separating pedestrians and vehicles was 
developed and demonstrated during the course of NCHRP Project 20-10 and is 
described in NCHRP Report 189. This report (NCHRP Report 240) documents 
results of Project 20-10(2), which extends the usefulness of the method by simpli-
fying it and preparing audiovisual materials to supplement the technical user guide. 
The report contains (1) the analyses undertaken as part of the project, (2) the 
findings and recommendations of the researchers, and (3) the technical user guide. 

The method used in the technical user guide was simplified by reducing the 
number of variables from 36 to 27, without loss of precision of detail. Scoring for 
some of the variables was simplified also. The possibility of using the method for 
pedestrian traffic warrants was evaluated, and a sample warrant was developed 
using 10 of the 27 variables. 

The technical user guide was revised and simplified. Audiovisual materials 
were prepared to supplement the guide. A slide show with accompanying music, 
narration, and sound effects was prepared for use by those interested in evaluating 
pedestrian facilities (such as elected officials,merchant.s, and the general public) 
but who would not be involved with details, of the method. For those who would 
personally use the method, a videotape has been prepared that illustrates an 
application addressed to the problems encountered by surburban railroad com-
muters walking to and from the train station. Both audiovisual products are avail-
able on a loan basis by writing to the Director, Cooperative Research Programs. 
They may be copied by users wishing to have their own copies. 
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A MANUAL TO DETERMINE BENEFITS 
OF SEPARATING PEDESTRIANS 

AND VEHICLES 

SUMMARY 	A comprehensive method for evaluating the social, environmental, and eco- 
nomic benefits of proposals for facilities separating pedestrians and vehicles was 
developed and demonstrated during the course of NCHRP Project 20-10, and 
described in NCHRP Report 189. This report documents the results of Project 
20-10(2), which extends the usefulness of the method by simplifying it and prepar-
ing audiovisual materials to supplement the technical user guide. The report pre-
sents the analyses undertaken as a part of the project, as well as the findings and 
recommendations of the researchers. 

In the past, evaluation methods for pedestrian facilities, like those of other 
transportation projects, were based largely on a comparison of economic benefits 
and design, construction, and maintenance costs. Today, however, increased 
awareness of the automobile's responsibility for depletion of natural resources and 
spreading concern for health, safety, quality of life, and the environment are 
providing the basis for a pedestrian renaissance—a return to pedestrian scale in 
the planning and design of facilities for people. 

Accompanying the need for "pedestrianization" is the need for an evaluation 
methodology that can systematically measure the many diverse impacts of 
planned pedestrian facilities. The objective of this research was to update and 
refine the previously developed techniques for quantifying all of the significant 
direct and indirect benefits associated with the separation of pedestrians and 
vehicles. The SRI project staff conducted an extensive review of transportation 
literature and articles selected from relevant social, environmental, health, and 
economic research areas. The benefits are grouped into three categories: 

Transportation—includes the transportation impacts on actual and poten-
tial users of all transportation facilities within the evaluation area (pedestrians, 
motorists, transit riders, and others). 

Safety / Environment / Health—includes the safety and health impacts 
caused by the construction and use of the facilities under study on all persons 
within-  the. 	area (both users and nonusers), as well as the impact on the 
physical environment. 

Residential/ Business —includes the impacts on interpersonal relation-
ships, property, and attitudes of those persons within the evaluation area, also the 
impacts on industrial and commercial properties, and transactions within the 
evaluation area, as a result of the facilities under-study. 

Within each category are groups such as pedestrians, motor vehicles, and other 
community transportation. The next level items, called "variables," are the major 
focus of benefit measurements. For example, the variables for the pedestrians 
group are travel time, ease of walking, convenience, and special provisions. The 
number of variables has been reduced from 36 in the original report to 27, without 
any loss of precision or detail, by increasing the scope of some variables and by 
dropping unnecessary items. The measurement techniques are presented in the 
user guide (which appears in the main text of this report) and a sample application 
is shown in the videotaped demonstration prepared during this project. 



FA 

Warrant Feasibility 

During this project, the feasibility of applying the evaluation method for use in 
pedestrian traffic warrants was evaluated. The purpose is to quantify pedestrian 
conditions to the extent that requirements for specific separate pedestrian facilities 
can be established. Seven existing pedestrian warrant systems were studied and 
classified. It was found that a subset of the evaluation method, using only 10 
variables, can be used for warrant purposes. Scores for these variables are com-
puted, multiplied by an appropriate set of weights, and combined to obtain a score 
ranging between —1000 and + 1000. For scores of +300 or lower, pedestrian 
separation from vehicles may be warranted, depending on pedestrian traffic 
volume. For weighted scores of —500 or less, only five pedestrians per hour are 
necessary to warrant separation. Potential users should note with caution that this 
proposed warrant (presented in the research report included in App. A) has not 
been field tested, having been produced by literature research and contemplation 
only. Field testing will be necessary to determine whether the warrants have been 
set at the appropriate level. 

User Materials 

Three different presentations of the method have been prepared by the re-
searchers. The most comprehensive of these is the technical user guide (details of 
the research effort through which this user guide was developed are contained in 
App. A). For those potential users of the method who desire to be "walked 
through" an example using the method prior to conducting one's own evaluation, 
a videotape is available which illustrates a problem pedestrian location in a suburb, 
some potential solutions, and a portion of the evaluation of one solution. Some 
field work is shown, as well as results of evaluating the different alternatives. 

The other presentation is a slide show designed'for nonteáhnical audiences, 
such as elected officials, merchants, real estate developers, and the public. An 
accompanying tape cassette narration describes the need for consideration of the 
pedestrian, benefits of pedestrian facilities, how planners can evaluate a particular 
alternative, cost and results of using the method. The script for this presentation 
is included in Appendix B. Viewers of the, slide show who do not have automatic 
synchronization equipment can use an ordinary cassette player, and advance the 
slides according to this script. 

Testing the User Materials 

The user materials were tested twice. In the first round of testing, a member 
of the research team personally presented either the videotape or slide show, 
depending on the audience. Then a group discussion was held for 20 or 30 min to 
answer questions raised by the viewers and the researcher. The researcher took 
brief notes during the discussion and subsequently prepared a meeting summary, 
which was used to evaluate the need for changes to the audiovisual materials. Six 
cities participated in this phase of the testing. Most of them informally expressed 
very pragmatic views on the role of politics in decision-making, even after very 
careful, objective staff review. Following this round of testing, the project team 
realized that extreme care should be exercised when comparing different pedes-
trian projects within the same city because of the political decision process. Thus, 
it was decided to completely redo the videotape and to make modest changes in 
the slide show. 

The second round of testing was conducted by telephone and mail. Letters 
were sent to the mayors of 34 cities and to the California Department of Transpor- 



tation (CALTRANS). Responses were received from 16 cities, but only three of 
them completed the whole program. Some of the other 13 cities reviewed the user 
guide but not the audiovisual materials. Test results are described in Appendix C. 
The results of this task, with comments received from panel members, were used 
to make substantial modifications to both presentations. 

Conclusion 

The evaluation procedure and the extensive range of measured parameters 
provide a broad perspective on the design of pedestrian facilities. It makes possi-
ble and encourages the use of many benefit measures usually excluded from 
conventional economic analysis. By reflecting social needs and values that are not 
easily quantified, use of the method may provide adequate justification for projects 
previously not defendable using only economic analysis. Thus, the direction of the 
method is to increase the number of impacts considered by the decision-maker, 
while making the decision task easier by use of explicit rather than implied evalua-
tion factors. Several of the cities contacted during the study will likely use the 
method for their next evaluation, or at least incorporate some of its major ideas. 

CHAPTER ONE 

INTRODUCTION AND INSTRUCTIONS TO USERS 

INTRODUCTION 

In recent decades, the pedestrian has not been given ade-
quate consideration in urban transportation. But increasing 
social concern for the environment, safety, energy, com-
munity cohesion, and health have contributed to a growing 
awareness of the pedestrian. In determining use of space, an 
inherent conflict exists between vehicles and pedestrians. 
This user guide is a result of research directed to the need of 
identifying and measuring the benefits of separating pedes-
trians and vehicular traffic. 

After evaluating the state of the art, SRI International 
(formerly Stanford Research Institute) identified benefits of 
separating pedestrians and vehicles as well as the affected 
population groups. Hundreds of individual parameters were 
examined as candidates for describing benefits. At the same 
time, an intensive effort was begun to develop measurement 
techniques to quantify benefits. A goal in the development of 
the measurement techniques was to go one level deeper in 
precision than had been previously attempted by others. The 
results from these tasks were then incorporated into a com-
prehensive evaluation method that can be used to assess 
individual and alternative proposals for pedestrian separa-
tion facilities. 

The evaluation method selected and described herein is a 
scoring method, in which all relevant attributes of a pedes-
trian facility are assigned scores over a designated range 
through specified objective measurement techniques. The 
scores are then weighted and summed.to  a total. 

Benefits and disbenefits are quantified by a set of measure-
ment techniques developed for the 27 variables listed in 
Table 1. The overall evaluation method combines analytic  

measurements of the 27 variables and explicitly stated com-
munity values (weights) expressed by decision-makers or 
their staff on the relative importance of each variable. 

Because many of the variables are difficult to quantify or 
are subjective in nature (e.g., comfort, attractiveness, noise), 
the calculation of benefits is performed using a scale of posi-
tive and negative values (+ 10 to —10) for each variable. 
Positive values correspond to desirable characteristics; nega-
tive values indicate undesirable characteristics. Zero values 
indicate "average," "does not apply," or "indifference" 
(neither good nor bad). 

This scoring system allows comparison of alternatives 
without the need for assigning dollar values to the many 
noneconomic impacts of pedestrian facilities (and many 
other public projects). Guidance is provided in Chapter 
Three for obtaining benefit values in dollars, if required, to 
allow comparison of pedestrian facilities with other budget 
expenditures. 

The primary use of the developed method is for evaluation 
and comparison of proposals for pedestrian facilities. This 
application is described in detail in the following chapter. 
Another use of the scoring system is to evaluate existing 
pedestrian problem locations on a comparative basis, which 
could be used to indicate the priorities for more detailed 
study. The scoring system may also be used as a design 
evaluation tool to encourage alterations that will increase the 
benefits obtained from pedestrian facilities. 

The evaluation method described in this user guide re-
quires between 1 and 10 person-days of effort for evaluation 
of a reasonable number of alternatives at a single location, 
depending on the number and complexity of the alternatives. 



Table 1. Pedestrian facility evaluation variables. 
 Travel Time 

Pedestrian  Ease of Walking 
Transportation  Convenience 

 Special Provisions for Various Groups 

 Motor Vehicle Travel Costs 
Other  Use of Automobiles 
Transportation  Impact on Existing Transportation Systems 

 Adaptability to Future Transportation 
Development Plans 

 Societal Cost of Accidents 
 Accident Threat Concern 

Safety  
112. 

Crime 
Emergency Access/Medical & Fire 
Protection 

 Pedestrian Oriented Environment 
Environment/  Effects of Air Pollution 
Wealth 

116. 
 Noise Impacts 

Health Effects of Walking 

 Residential Dislocation 
Residential/  Community Pride and Cohesion 
Community 

120. 
 Community Activities 

Aesthetic Impact, Compatability 
with Neighborhood 

 Gross Retail Sales 
Commercial/  Displacement, Replacement, or Renovation 
Industrial Required or Encouraged by Facility 
Districts  Ease of Deliveries & Employee Commuting 

 Attractiveness of Area to Business 

 Adaptability to Future Urban 
Urban Development Plans 
Planning  Net Change on Tax Receipts and Other 

Revenue 
 Public Participation in the Planning 

Process 

Medium-to-large-size cities can use the method with their 
existing staff and resources. 

Explicit weighting of the relative importance of each vari-
able requires a formalization of preference values for the 
community. This determination may be made by the 
decision-maker alone, or may be the result of extensive 
public participation. Once developed, the explicit use of such 
weights provides consistent evaluation criteria. These pref-
erence weights may be applicable to other public projects as 
well. 

Possibly the greatest advantage of the evaluation method 
is that it allows and encourages use of many benefit measures 
usually excluded from conventional economic analysis. By 
reflecting community needs• and values that are not easily 
quantified, use of the method may provide adequate justifica-
tion for projects not defendable previously by economic 
analysis alone. 

A detailed description of the research approach SRI used 
to develop the evaluation method can be found in NCHRP 
Report 189, "Quantifying the Benefits of Separating Pedes-
trians and Vehicles" (4). 

The researchers have also prepared audiovisual materials 
available from the National Cooperative Highway Research 
Program, which supplement this guide if required. A slide 
show describes pedestrian facilities and an introduction to 
the evaluation method for those interested in the method, but 
who will not apply the method personally, such as elected 
officials, merchants, and the general public. A videotape 
designed for planners and engineers illustrates an application 
of the method. 

INSTRUCTIONS TO USERS 

Transportation projects, including pedestrian facilities, 
should be evaluated early in the planning and design process 
so that shortcomings can be detected and steps taken to 
remedy them. The evaluation may then be repeated as often 
as new plans are proposed or major changes are made to 
existing plans. It may also be used as an aid to the design 
process by purposely designing facilities that will score high 
values. 

The evaluation process should consider all anticipated 
benefits and negative impacts of each proposed transporta-
tion option. Whenever possible, the benefits and impacts 
should be expressed in dollar terms so that they can be read-
ily compared with construction and operating costs to de-
termine which project represents the best potential payoff on 
the investment of public funds. Traditionally, it has been 
more difficult to express all of the benefits of pedestrian 
projects in dollar terms than it has been for automobile or 
transit projects, and, for this reason, some traditional trans-
portation decision-making processes are biased against 
pedestrian projects. This manual provides a means of over-
coming these difficulties and of measuring the benefits of 
pedestrian facilities which defy monetary measurement. 

Figure 1 is a flow chart of the steps to be performed for a 
pedestrian facility evaluation. The diamonds are decision 
points that allow the option of taking shortcuts within the 
overall procedure if time or resources are limited. Chapters 
One and Two should be reviewed in total before applying the 
evaluation process to a pedestrian facility. 

Step 1—Describe Alternatives 

The first step of the process is to describe all of the alter-
native facilities being considered as potential solutions to an 
existing pedestrian problem. The "no-build" or "do-
nothing" option should always be considered as an alterna-
tive so that the amount of improvement achieved by the 
project can be measured. If the study is concerned with only 
one or a few problem locations or proposed projects, several 
alternatives representing a range of solutions should be con-
sidered and fully described. Location of the proposed facil-
ity, its proposed configuration, projected use levels, user 
profiles, operation and any modifications to existing laws or 
regulations should be specified. 

Step 2—Estimate Costs 

An integral component of identifying project alternatives is 
to estimate costs for the different pedestrian facilities being 
considered. Table 2 gives all of the major cost categories for 
implementation and operation of pedestrian-oriented facili-
ties. The best estimates possible should be made for the costs 
associated with each category for the facilities being eval-
uated. Because the primary purpose in most cases is to com-
pare alternatives, accuracy of the total cost estimate is not as 
important as the differences in costs for the various alterna-
tives. This should give encouragement to the planner who is 
uncertain about the magnitudes of individual cost compo-
nents. The same observation holds for the benefits determi-
nation process: differences between alternatives are more 
important than the actual score for a particular proposal. 
However, if a more detailed cost estimation procedure is 



USE OWN 
OR SUGGESTED 

CINED 
WEIGHTS USE OWN 

OR SUGGESTED 
SOCIAL! 

COMMERCIAL 
WEIGHTS 

5. Finishing touches 

Lighting 
Street furniture 
Amenities 
Landscaping 

6. Operation and maintenance 

USE OWN 
OR SUGGESTED 

I 	SAFETY! 
MOVDIEST 

I 	WEIGHTS 

I 	I 	- 
EVALUATE VARIABLES 

AND COMPLETE 
SU)*(ARY SHEET FOR 

EACH ALTERNATIVE 

WANT TO 
ECT PROJECT 	Yes 	SELECT 
MATED4AT- 	 PREFERRED 

ICALLY 	 ALTERNATIVE 

No 

PRESF 
RESULTS TO 

DECISION-MAKER 

Figure 1. Pedestrian facility evaluation method. 

S 

Safety! 
I 	Movement 

Table 2. Major cost components of pedestrian facilities. 
DESCRIBE 

ALTERNATIVES  Design and architect costs 

ESTIMATE 
 Financing costs and legal fees 

COSTS 
 Site preparation 

Real estate acquisition 
DETERMINE Demolition 
D'ORTANT 
VARIABLES Drainage 

Grading 
Utilities relocation 

wr Foundation 
TO DEVELOP Yes 	DEVELOP Required permits 

WEIGHTS WEIGHTS 
4. Construction 

No 

Social! Height, width, and length of facility 
OR 

Coercial Length of span (if any) 
EMPHAsis Method of support 

OF PROJEC Enclosures (if any) 
Materials 

Both Walkway paving, curbs 

Cleaning 
Gardening 
Maintenance and repairs 
Lighting 
Security 
Taxes 
Insurance 

because this will simplify the evaluation and decision-making 
procedures. 

The variable score (column 1) is derived from the measure-
ment techniques outlined in Chapter Two. Instructions for 
completing the remaining two columns are discussed in the 
remainder of this chapter. 

Step 4—Assign Weights 

The purpose of this step is to develop weights that reflect 
the relative priorities of the different impacts on the pedes-
trian facility. These may be determined directly by the 
decison-maker or evaluator based on concerns related to the 
facility; or may be selected from the suggested weights devel-
oped during this project on the basis of observations, discus-
sions, and the researchers' judgment. These suggested prior-
ities assign a positive weight to every variable, so if some of 
the variables were eliminated from the analysis in the pre-
vious step and the suggested weights are used without modi-
fication, it will not be possible for a facility to achieve a 
perfect score. This can be remedied by reallocating to other 
variables the weights of variables that have been eliminated, 
such that the weights for all variables still total 100 percent. 

For a discussion of subjective probabilities applied to this 

desired at this stage in the evaluation process, the reader is 
directed to Chapter Five, "Facility Costs," of A Manual for 
Planning Pedestrian Facilities (16), a costing approach that 
is tailored for each type of facility. 

Step 3—Project Summary Sheet 

A project summary sheet (Fig. 2) should be prepared for 
each alternative under consideration. Before beginning the 
process, it is important to look through the variables and 
cross out those not desired for this particular analysis. (This 
is equivalent to assignment of zero benefit or zero weight to 
the variables that are eliminated.) Users are encouraged to 
eliminate at this point all of the variables that do not apply 
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Name of Project  

Cost: 	initial $ Total 
annual 	$____________ 	Score 

Variable Variable 	Weighted 
Score Weighting 	Score 

1.1 1.1.1 Travel Time  
Ped.utrian 
Transportation— j1.1.2 Ease of Walking  

1.1.3 Convenience (Access S Availability)  

1.1.4 Special Provisions for Various Groups  

1.2 I1.2.1 Motor Vehicle Travel Costs  
Other 

Transportation..._l1.2.2 Use of Automobiles  

11.2.3 
Impact of Exiating Transportation Systems  

11.2.4 A4aptability to Future Transportation  
evelopment Plans 

2.1 2.1.1 Societal coat of Accidents  
Safety 

12.1.2 Accident Threat Concern  

12.1.3 
Crime Concern  

12.1.4 Emergency Access/Medical & Fire  
L..... Facilities 

2.2 12.1 Pedestrian-Oriented Environment  
Environment! I 
Health 

.. 
2.2.2 Effects of Air Pollution  

2.2.3 Noise impacts of Motor Vehicles  

2.2.4 Health Effects of Walking (Exercise.  
••__ Fatigue. etc.) 

3.1 3.1.1 Residential Dialocation  
kesidential/ I 
Comeunity .....3.1.2 Conmunity Pride and Cohesion  

1 3.1.3 
Conmunity Activities  

1 3.1.4 Aesthetic Impact and Compatibility  
with Neighborhood 

3.2 [1 Cross Retail Sales  
Comeercial/ I 
Industrial 13.2.2 Displacement or Renovation Required or  
Districts 

....... 
Encouraged by Facility 

13.2.3 
Ease of Deliveries and Employee Commuting  

Attractiveness of Area to Business  

Adaptability to Future Urban Development  
Urban Plans 
Planning ........ 

13.3.2 Net thange in Tax Receipts and Other  
Revenuee 

Public Participation in Planning Procasa  

Figure 2. Project summary sheet. 

type of weighting system, the reader is directed to Hertz (12). 
Everett (9) adopts that approach to bicycle facilities, a labor 
intensive mode similar to walking. 

Direct Determination 

The purpose of developing a set of weights is to incor- 

porate the decision-maker's perception of the relative im-
portance of changes in degree of impact of the variables used 
in the evaluation. The procedure is to assign a separate set of 
values expressed in percentages for each of the three levels 
of impacts (categories, groups, and variables), the sum of 
each level being 100 percent. When the percentage values 
assigned to the three levels for a particular variable are mul- 
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tiplied together, the resulting product indicates the relative 
importance of that factor in the total evaluation process: For 
example, if values of 20 percent, 40 percent, and 30 percent 
are assigned to the headings transportation (category), pe-
destrians (group), and travel time (variable), respectively, by 
multiplying (0.2 x 0.4 x 0.3 = 0.024), a value of 2.4 percent 

CATEGORIES 	 CROUPS 

is obtained as the relative weight of the variable "travel 
time" (1.1.1). 

The following procedure is suggested to assist the reader in 
developing a set of relative values: 

1. Refer to Figure 3, which is a worksheet for use in 
assigning a set of values as previously described. 

Types of Facilities .thg 
Ivaluated 

IafetylMove.smt Only 
Eacial/C,rcial Only 
Both Types Tosether 

VAAIABLES 

Variable 
Pere.nt 	Weighting 

1.1 1.1.1 Travel Time  
Pedestrian 	I 
Transportation— 11.i.2 Ease of Walking 	

Ej 
1002 

1.1.21  Convenience (Access & Availability)

1. Tranaportatioo 	1002 Total 	 Special Provisions for Various Groups  

1.2 	 i1.2.1 Motor Vehicle Travel Costs  
flther 	 I 
Traasportation.....1.2.2 Use of Auto.obil.s  

1002 

1
1.2.3 Impact of Existing Transportation Syetema  

11.2.4 Adaptability to Future Transportation  
— ')evelopment Plans 

2.1 	 2.1.1 Societal cost of Accidents  
Safety 

1 2.1.2  Accident Threat Concern  

1
2.1.3 Crime Concern 	

1002 

2. Safety 	
1002 Total 	2.1.4Emergency Accees/Medical I Fire 	 - 

Environment, 	 Facilities 

Health 

Environment/ 

3.1 
Residential/ 
Counity 

2.2  

Health  

Pedestrian-Oriented Environment 

2.2.2 Effects of Air Pollution 

2.2.3 Noise Impacts of Motor Vehicles 

2.2.4 Health Effects of Walking (Exercise, 

L......... 	Fatigue, etc.) 

3.1.1 Rasidential Dislocation 

3.1.2 Comeunity Pride and Cohesion 

13.1.3 

1 3.1.4 Aesthetic impact and Compatibility 
L......_ 	with Neighborhood 

3. Business and 
Neighborhoods 

1002 

3.2 	 II Gross Retail Sales  
Comnercial/ 	I 
Industrial 	13.2.2 Displacement or Renovation Required or  
Districts 	......4 	Encouraged by Facility 

I 	 1002 

1002 Total 	13.2.3 Ease of Deliveries and Employee Comeuting  

Attractiveness of Area to Business  

Adaptability to Future Urban Development  

Urban 	 Plans 
Planning 	......_ 

13.3.2 Net thange in tax Receipts and Other 	
1002 Revenues 

Public Participation in Planning Process  

1002 

Figure 3. Variable weighting worksheet 



Review Chapter Two to become familiar with the cate-
gories and descriptions of the variables as listed on the 
worksheet. 

Rank order (1, 2, 3, etc.) each of the three levels of 
impacts. First rank order the major categories, then the 
groups within each major category, and finally each subset of  

the individual variables. This may be easier than attempting 
to assign actual values on the first attempt. 

Repeat step 3, refining the rank ordering into percent-
ages. This is shown in Figure 4, a sample completed work-
sheet. Zero is a legitimate percentage value to use at any 
level. Zeroes should be assigned to the variables that are to 
be eliminated from the evaluation. 

?yp.s of Pacilitlas I.ing 
Ivalusted 

$af.ty/P.......tOnly 
iaDe1y 

CATECORIES 	 GROUPS 	 VARIABLES 

Variable 
Psrcant 	Weighting 

1.1e) 507, 1T1 Travel Time 	 30  
Pedestrian I 	

2.0 I 	o Transportation..J1.'l.2 Ease of Wslking 

~1001  () 301/0 	 jI 1.2 Convenience (Access Availability) 	'° 	3 0 
I. Transportation 	1002 Total 	[4 Special Provisions for Various Groups) 30 J 	'9. £ 

I.2® 50% JI Motor Vehicle Travel Costa 0 	50 	7.5' 
flther 

Q s- i 	8 
1.2.3 Ispact of Existing Transportation Sy. 	______  

Tranaportation.....J12 Use of Automobil.a 	 AM 
1O02 0. 

1.2.4 Adaptability to. Future Tranaportatio. 	 J 	£0 
evelopaent Plans 

2.1 Ø90 	2.1.1 Societal cost of Accidents 	 -70 	33. ' 
Safety 	

2.1.2 Accident Threat Concern 	 10 1 	11.8 
12 1 3 Crime Concern 	 1002 '9 B 

1002 Total 
2. Safety, 	 Emergency Access/Medical 6 Fires 	 9 

Environnent, I 	 Facilities 
Health 

2.2w 2.0/ 'Ti Pedestrian-Oriented Environment 0 Lnvironment/ 	I 
Health 	.....J 2.2.2 Effects of Air Po1lution 	 35 1 	'~• Z 

I 2.2.3 Noise Impacts of Motor Vehiclea& 
	

/0 	1 '2. 
/SJ 	1.8 Health Effects of Walking (ciae. 

Fatigue, etc.) 

3.1 0 £10 • 1 3. TI Residential Dislocation  
aidential/ 	I 

Comeunity 	....J3.1.2 Comeunity Pride and Coheaion& 	
0 1 	0 

1 3 1 3 Comeunity Activities 	 110 	1002 J 

Aesthetic Impact and Compatibility 	SO J 	2. 0 
vith Neighborhood 

,0 	3.2 0 4104 7 2.1 Gross Retail Salea@ 	 ______ 	
2.0 

Coenerciall 	I 
Industrial 	13.2.2 Displacement or Renovation Required or 	20 I 	0. 8 3. Business and District. 	

,....... 	

Encouraged by Facilicy Neighborhoods 	 . 	

® /o 100% 0. 1002 Total 	3 2 3 Ease of Deliveries and Employee Commuting  

Attractiveness of Area to Businesa 0 	0 
J 	

0. 8 

3.3 (3)Ø 	I Adaptability to Future Urban DevelopmenØtO 	0.2. 
Urban Plans 
Planning 	

H3.3.2 Net 	
Lo 	Q9 ange in Faa Receipts and Othe  

Revenues 	 l002 

Public Participation in Planning Proc 	
co 

100% 
1002 

Figure 4. Sample completed worksheet. 
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Review the assigned weights and revise them if desired. 
Check arithmetic to see that each sum adds to 100 percent. 

Multiply the three level weights together to determine 
and compare the resulting relative weight of each individual 
factor. Round the percentages to the nearest tenth (e.g., 
25% x 35% x 30% = 0.2625 is rounded to 2.6%). 

It is possible to allow different constituencies to express 
their individual preferences. Have a representative of each 
group indicate its preferences on a copy of Figure 3. 

Transfer the results from the last column of the weight 
assignment worksheet (Fig. 3) to the second column of the 
project summary sheet (Fig. 2). 

Use of Suggested Weights for Different Facility Types 

Two types of pedestrian facilities have been identified 
based on their major purpose. The safety/movement type 
includes those facilities where pedestrian/vehicle conflicts 
cause-a problem or where high pedestrian volumes result in 
congestion. For the social/commercial types, the primary 
intent is to prove a safe and enjoyable place for pedestrians 
to move leisurely and stop. Overpasses are examples of the 
first type; malls are examples of the second type. 

Suggested weights for safety or movement facilities are 
shown in Figure 5. Figure 6 shows the recommended weights 
for social and commercial facilities. If the evaluation com- 

Mane of Project  

__________ Cost: 	initial $ 	 Total 
annual 	$ 	Score 

Variable Variable 	Weighted 
Score Weighting 	Score 

1.1 11.1.1 Travel Time 
Pedestrian 3.5 
TranaportatiOn......l1.1.2 Ease of Walking - 

1 1.1.3 Convenience (Acceac 6 Availability)  

1.1.4 Special Provisions for Varioua Groups  3.0  

1.2 1.2.1 Motor Vehicle Travel Coats  

Other I 3.0  
TransportatioflHl.2.2 Use of Autonobiles 

11.2.3 Enpact of Existing Transportation Syatens  3. S  

11.2.4 Adaptability to Future Transportation  3.5  
L........ Y)evelopnent Plans 

2.1 2.1.1 Societal coat of Accidents  
Safety 9.0 12.1.2 Accident Threat Concern  

12.1.3 Crine Concern  

- 12.1.4 Energency Access/Medical & Fire  
Facilities 

2.2 2.2.1 Pedestrian-Oriented Environnent  
Environr.ent/ I 2 
Health ......j 2.2.2 Effects of Air Pollution  

2.2.3 Noise Inpacts of Motor Vehicles 	 - 

2.2.4 Health Effects of Walking (Exercise.  
Fatigue. etc.) 

3.1 3.1.1 Residential Dislocation  2.5  
Reaidential/ 
Counity 

I 
H3•12 

- 
Coonunity Pride and Cohesion  

- 13.1.3 Comunity Activities  

Aesthetic Inpact and Compatibility 
 

- with Neighborhood 

3.2 3.2.1 Gross Retail Sales  
Corcial/ 
Induetrial 

I 
13. 2 .2  Diaplacenent or Renovation Required or  

Diatricta Encouraged by Facility 

13.2.3 Ease of Deliveries and Employee Comting  

2.4 Attractiveness of Area to Business  

3.3 3.3.1 Adaptability to Future Urban Developnent  2  
Urban 
Planning 

13.3.2 
.......  

Plans 

Net Omang. in Tax Raceiptu and Other  

- 
Mav.nues 

Public Participation in Planning Proce.. 
 3.0  

Figure 5. Suggested safety/movement or combined weights. 



Name of Project  

Cost: initial $ 	 Total 
annual $___________ Score 

Variable 	Variabls 	Weighted 
Score 	Weighting 	Score 

'.3% 

3.5  

1.0  
3.0  
'.3 

2.0 

.0 

10 

1.1 1.1.1 Travel Ti.. 
P.dastrian 
Transportstion......11.1.2 Ease of Walking 

11.1.3 Convenience (Accasa & Availability) 

1.1.4 Special Provisions for Various Groups 

1.2 1.2.1 Motor Vehicle travel Coats 
Other 

Tran.PortstionHi.2.2 Use of Automobiles 

11.2.3 Impact of Exiating Transportation System 

11.2.4 Adaptability to Future Transportation 
)evelopment Plans 

2.1 2.1.1 Societal cost of Accidents 
Safety 

1 2.1.2 Accident Threat Concern 

12.1.3 Crime Concern 

12.1.4 Emergency Acce.,/Medical 6 Fire 
L.......... Facilities 

2.2 2.2.1 Pedestrian-Oriented Environment 
Environnent/ 
Health 2.2.2 Effects of Air Pollution 

2.2.3 Noise Impacts of Motor Vehicles 

2.2.4 Health Effects of Walking (Exercise. 
l..__ Fatigue. etc.) 

3.1 3.1.1 Residential Dislocation 
Residential/ I 
Comeunity .......j3.1.2 Couuiti Pride and Cohesion 

1 3.1.3 Counity Activities 

1 3.1.4 Aesthetic impact and Compatibility 
L......_ 

 
with Neighborhood 

3.2 3.2.1 Gross Retail Sales 
Coercisl/ 
Industrial 13.2.2 Displacement or Renovation Required or 
Districts 

....... 
Encouraged by Facility 

13.2.3 Ease of Deliveries and Employee Commuting 

Attractiveness of Area to Business 

3.3 3.3.1 Adaptability to Future Urban Development 
Urban Plans 
Planning ......4 

13.3.2 Net Qangs in Tax Receipts and Other 
Rsvanuss 

Public Participation in Planning Procsss 

Figure 6. Suggested social/commercial weights. 

bines both project types, the weights given in Figure 5 are 
used. Transfer the weights from the final column of the ap-
propriate figure to the second column of the project summary 
worksheet (Fig. 2). 

Step 5—Assess Benefits 

An important step of the evaluation method is to assess the 
benefits of the proposed facility. Because this is the focal 
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point of the evaluation, it will require the greatest effort on 
the part of the user. 

Detailed instructions for measuring impacts of the varia-
bles are given to Chapter Two. This chapter is designed to be 
completely self-contained, so application is a matter of fol-
lowing the step-by-step instructions given there. Each vari-
able is scored on a uniform +10 to —10 scale. If for any 
reason it appears that a variable would not apply to a particu-
lar facility being evaluated, score zero for that variable. 

Step 6—Summary 

At this point in the evaluation, the project summary sheet, 
Figure 2, should have the first two columns (variable score 
and variable weighting) completed. The sheet should also 
indicate the name of the project and the initial construction 
and annual operating costs for each alternative considered. 
The third column (weighted score) is completed by multiply-
ing the objective measurement score for each variable (first  

column) by the weight (second column): The total weighted 
score of the benefits for a pedestrian facility is simply the 
sum of all the individual weight scores. Use of percent values 
as indicated will result in a "total score" for the facility 
between + 1,000 and —1,000, which is more suitable for com-
paring projects than the + 10 and —10 scale that is used for 
measuring variables. 

This completes the project evaluation. A completed proj-
ect summary sheet for each proposed alternative summarizes 
all of the important information about the impacts of the 
project. Priorities for a small set of alternatives or a single 
go/no-go decision may be made directly. If a large number of 
alternatives is being investigated or a budget allocation pro-
gramming is being performed, the reader may wishto follow 
the discussion of "Decision Rules for Project Selection" in 
Chapter Three. 

Figure 7 is a sample project summary sheet for the Sparks 
Street Mall, located in Ottawa, Ontario. 

CHAPTER Two 

MEASUREMENT TECHNIQUES FOR EVALUATING PEDESTRIAN 
FACILITY VARIABLES 

GENERAL 

This chapter presents measurement techniques for 27 
pedestrian facility evaluation variables. Table 3 gives the 
classification of these variables in three major categories: 
(1) Transportation, (2) Safety/Environment/Health, and (3) 
Residential/Business. 

The categories are subdivided into groups of impact areas, 
such as Pedestrian Transportation (1.1) and Other Transpor-
tation (1.2). The groups consist of individual variables that 
are the major focus of.benefit measurements. For example, 
the variables for the group "Pedestrian Transportation" are: 
travel time (1.1.1), ease of walking (1.1.2), convenience 
(1.1.3), and special provisions for various groups (1.1.4). 

Many of the variables are composed of parameters called 
components, which are sometimes broken down even further 
into characteristics. For example, the variable travel time 
(1.1.1) is measured with the use of five component scores: 

1.1.1.1 Number of pedestrians and route length 
1.1.1.2 Walking speed 
1.1.1.3 Signal delay 
1.1.1.4 Total travel time 
1.1.1.5 Unit pedestrian travel time savings. 

A scoring procedure has been developed for each of the 27 
variables listed. Benefit values are determined using a scale 
of positive and negative (+ 10 to —10) for each variable. 
Positive values correspond to desirable characteristics, and 
negative values indicate undesirable characteristics. Zero 
values indicate either "does not apply" or "indifference"  

(neither good nor bad). Large negative values usually indi-
cate a serious deficiency in the design of a proposed facility 
which may cause its rejection or suggest possible modifica-
tions to improve it. 

Great care was taken in selection and definition of the 
evaluation variables and in development of specific measure-
ment techniques for each. Critical review meetings were held 
with a group of SRI specialists to ensure inclusion and logical 
arrangement of all significant impacts of pedestrian facilities, 
and to ensure that no items were included more than once 
(double counted) in the measurement process. Multiple use 
of components and characteristics (such as lighting) is limited 
in each appearance to a specific role, such as crime preven-
tion. 

Users of this research are encouraged to make changes to 
specific measurement techniques whenever such changes 
seem appropriate. When particular groups of evaluators or 
decision-makers feel that somewhat different values are 
more appropriate, they should be used. A primary objective 
to the development - of these measurement techniques has 
been to develop a flexible, quantitative framework for exam-
ining and evaluating the many potential impacts of pedestrian 
facilities. Thus, the basic techniques can be used even if 
specific values for individual variables or components 
change over time. 

1. TRANSPORTATION 

Economic costs have traditionally dominated the planning, 
evaluation, and selection of transportation projects, not 



'l.371 
Cost: initial $,,ioo,oJ, 

annual 
Total 

$ 37, $DO 	Score 

Variable Weigfrted 
Weighting Score 

3.0 as 
'1.0 / 
3.g 0 

0 

3.0 /9 
2.0 / 
3.V .24 
3.0 /8 

Name of Project .Søvk.g S,'. M1/ 

Variable 
Score 

1.1 JI.I.I Travel Time + I 
Pedestrian 
Transportation— 11.l.2 Lace of Walking 

11.1.3 Convenience (Acces. 6 Availability) +LS 

1.1.4 Special Provisions for Varioua Groups 0 

1.2 1.2.1 MotOr Vehicle Travel Coats +1 
Other 
rranaportation......11.2.2 Use of Automobiles 

1.2.3 Impact of Existing Transportation Systems 0 

11.2.4 Adaptability to Future Transportation 
I..__ evelopment Plans 

2.1 2.1.1 Societal coat of Accidents + ' 
Safety .._..4 

1 2.1.2 Accident Threat Concern  

1 2.1.3 Crime Concern .+ 9 
12.1.4 Emergency Access/Medical S Fire 
L....._ Facilities 

12 

2.2 2.2.1 Pedestrian-Oriented Environment '7 0 185 
Environment/ 
Health 2 2 2 Effects of Air Pollution +.c £/, 

21213 Noise Impacts of Motor Vehicles 4 Lf 2_c /0 
[4 Health Effects of Walking (Exercise, 

Fatigue, etc.) 

3.1 3.1.1 Residential Dislocation  2.0 0 
Residential/ 
Counity 3 	1 2 Comounity Pride and Cohesion  

313 Conity Activities +10 C.o 
Aesthetic Impact and Compatibility. 0 '1..~ 0 
with Neighborhood 

3.2 3.2.1 Gross Retail Sales 

Industrial 3 2 2 
Comoercial/ 

 Displacement or Renovation Required or ..a 
Districts Encouraged by Facility 

3 2 3 Eaae.of Deliveries and Employee Comeuting  3. 0 15 
Attractiveness of Area to Business 33 

3.s 35 Adaptability to Future Urban Development 
Urban 
Planning 

3.3.2 

Plans 

Net things in Tax Receipts and Other 0 £1. 0 0 

13.3.3 

Ravanua. 

Public Participation in Planning Procas.  

Figure 7. Sample project summary sheet. 

because the intangibles were viewed as unimportant, but 
rather because the means for measuring them were not gen-
erally accepted. Today, there is still no generally accepted 
procedure for assessing traveler- and travel-related impacts 
of transportation projects, but there is a definite trend and an 
established need for the inclusion of these factors in the 
analysis. A suggested solution to fill this need is provided 
with the eight variables described in the following. 

1.1 Pedestrian Transportation 

There are four variables used for the evaluation of pedes-
trian transportation: travel time, ease of walking, con-
venience, and special provisions for various groups. None of 
the four variables described are costable in dollars, although 
they can all be evaluated objectively. Pedestrian travel time 
(1.1.1.) can be expressed in dollars, but the objective is to 
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Table 3. Classification of pedestrian facility variables. 

Transportation 

1.1 Pedestrian Transportation 

1.1.1 Travel Time 
1.1.2 Ease of Walking 
1.1.3 Convenience 
1.1.4 Special Provisions for Various Groups 

1.2 Other Transportation 

1.2.1 Motor Vehicle Travel Costs 
1.2.2 Use of Autommbiles 
1.2.3 Impact on Existing Transportation Systems 
1.2.4 Adaptability to Future Transportation 

Development PlanB 

Safety Environment/Health 

2.1 Safety 

2.1.1 Societal Cost of Accidents 
2.1.2 Accident Threat Concern 
2.1.3 Crime 
2.1.4 Emergency Access/Medical & Fire Facilities 

2.2 Environment/Health 

2.2.1 Pedestrian Oriented Environment 
2.2.2 Effects of Air Pollution 
2.2.3 Noise Impacts 
2.2.4 Health Effects of Walking 

Residential/Business 

3.1 Residential/Community 

3.1.1 Residential Dislocation 
3.1.2 Community Pride and Cohesion 
3.1.3 Community Activities 
3.1.4 Aesthetic Impact, Compatability with 

Neighborhood 

3.2 Commercial/Industrial Districts 

3.2.1 Gross Retail Siles 
3.2.2 Displacement, Replacement, or Renovation 

Required or Encouraged by Facility 
3.2.3 Ease of Deliveries 6 Employee Commtin° 
3.2.4 Attractiveness of Area to Business 

3.3 Urban Planning 

3.3.1 Adaptability to Future Urban Development 
plans 

3.3.2 Net Change on Tax Receipts and Other 
Revenus 

3.3.3 Public Participation In the Planning 
Process 

evaluate all variables on a unitless + 10 to —10 scale. For the 
convenience of those performing other types of analyses for 
which a dollar assignment to pedestrian travel time may be 
useful, a discussion of unit pedestrian travel time values is 
included in Chapter Three. 

1.1.1 Travel Time 

This variable is concerned with the computation of total 
pedestrian travel time for a particular facility. It may be 
computed according to 

Total travel time = Number of pedestrians X 

(
Route length + Si 

Walking speed 	
gnal delay) 	(1) 

A description of the procedures for evaluating the compo-
nents of Eq. 1 follows. 

1.1.1.1 Number of Pedestrians and Route Length. Both 
of these components are inherent to the planning and design 
process for pedestrian facilities. Routelength may be deter- 
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mined from plans for the facility (such as engineering draw-
ings or blueprints). In general, pedestrian routes will be less 
than 3,000 ft (915 m) in length. To avoid circuitous routing, 
walking distance should be equal to no more than approxi-
mately 1.4 times the straight-line distance from origin to 
destination, and preferably less than 1.2 times. If pedestrians 
have alternate routes from which to choose, average length 
should be determined based on the proportion of pedestrians 
who do (or are expected to) use the various routes. 

1.1.1.2 Walking Speed. Average unimpeded pedestrian 
speed is about 295 ft per mm (1.50 mlsec). (To convert the 
other travel speeds in this discussion from feet per minute to 
meters/second, multiply by 0.00508.) This is an average value 
for general applications, when there are no impedances to 
pedestrian flow. For commuters in busy downtown areas, 
267 ft per min is a better value, whereas 320 ft per nun is 
more appropriate for students. The researchers measured 
pedestrian travel speeds of 270 to 300 ft per min in downtown 
Ottawa, Ontario, and 244 ot 258 ft per min in downtown 
Brooklyn, New York (slower because of high density). 

When there is a concentration of pedestrians in an area, 
these speeds will be reduced by an amount directly propor-
tional to the density of the pedestrians—but this correction 
only becomes significant at high densities, such as one pedes-
trian per 10 sq ft. 

In addition to density, walking speed reductions of up to 25 
percent may occur for extreme age or grades. However, no 
corrections are necessary for ages less than 65 years or for 
grades of up to 5 percent; 'Also, pedestrians walk about 10 
percent faster in subfreezing weather than they do in 65 to 
76 F (18 C to 24 C) temperatures; therefore, when examining 
wintertime use of facilities in cold weather climates, increase 
the assumed walking speed by 10 percent. 

1.1.1.3 Signal Delay. Pedestrian delay at signalized inter-
sections can be determined from a simple calculation based 
on signal timing measurements. It is assumed from experi-
ence that pedestrians arrive at random times and that they 
will begin to cross at any time during the green phase. The 
mean delay is given by: 

F(R+A)2 	
(2) 

2(G +R'-I-A) 

in which 

D = average delay per pedestrian; 
F = the fraction of pedestrians who wait when they arrive 

at a red, amber, or flashing don't walk signal; 
R = the duration of the red or don't walk signal; 
A = the duration of the amber or flashing don't walk 

signal; and 
G = the duration of the green or walk signal. 

Of course, for a pedestrian-actuated signal, parameters for 
pedestrians delay must be established based on the particular 
characteristics of the traffic control device. 

Calculation of the delay most likely to be incurred by 
pedestrians at crossings without signals or signs has been 
made by Joyce et al. (14). The formula that assumes the 
pedestrian will cross the street directly in one movement 
rather than cross halfway and wait is 

D = 6.7 x 10-6 (Q)2  + 0.3 	 (3)  

in which D is the delay most likely to be incurred, in seconds, 
and Q is the total hourly vehicle flow in both directions. 
Equation 3 is not valid for vehicle flows greater than 1,600 
per hour or for mean delays greater than 18 sec, at which 
points more site-specific relationships must be developed 
based on vehicle mix and speeds, street width, and pedes-
trian population. 

1.1.1.4 Total Travel Time. Once the route length and 
walking speed for the types of pedestrians expected to use 
the facility have been determined, distance should be divided 
by speed to obtain 'total time. Symbolically, for each group-
ing of pedestrians: 

Time per trip = Route length — Walking speed 	(4) 

Total time = No. of pedestrian trips x Time per trip 	(5) 

1.1.1.5 Unit Pedestrian Travel Time Savings. This infor-
mation may be recorded on the following chart. Weighting 

BEFORE' 	AFTER 

Number of commuters or workers on lunch break  

Travel time per person  

Total travel time  

Number of people walking in the course of 

their work 

Travel time per person 

Total travel time 

Multiply by 1.5 

Number of elementary school children  

Travel time per child  

Total travel time  

Multiply by 0.1  

Number of other pedestrians 

Travel time per person 

Total travel time 

Multiply by 0.5 

Total travel time in equivalent minutea 

for the four groups shown is recommended, based on each 
group's mean wage rate. The value of time for people who 
are walking in the course of their work should be valued at 
1.5 times the value for commuters and workers on lunch 
break because of the money expended by their employers for 
salary, payroll taxes, and overhead or profit. Similarly, other 
'pedestrians—particularly those on leisure trips, personal 
business—or persons who are not employed have a time 
value about one-half that for commuters because pedestrian 
travel time savings cannot be readily converted into employ-
ment for them. The value of time for elementary school chil-
dren is very low (one-tenth of that for commuters, unless 
their travel decision is made by a parent, in which case it 
might be higher) because they have very little money but lots, 
of free time. 	• 



Weighting commuters' time by 1, the travel time of people 
walking in the course of their work by 1.5, elementary school 
children's time by 0. 1, and other pedestrian time by 0.5 will 
result in a total travel time in "equivalent" minutes, equiva-
lent to the specified amount of travel time for commuters or 
those workers on their lunch break. 

A unitless score for travel time is obtained by using Eq. 6 
and the values of total travel time in equivalent minutes 
determined by using the foregoing chart. 

Total TRAVEL TIME SCORE = 
(Total travel time before - Total travel time after) < 10 

Maximum of above terms 
(6) 

If this evaluation is being used to compare a number of sites, 
the maximum value indicated should be the largest term for 
all sites under consideration. 

1.1.2 Ease of Walking 

Ease of walking may be described in terms of five compo-
nents: condition of the walking surface, grade changes, path 
continuity, signing, and lighting. Techniques for measuring 
these components are described in the following. The range 
in number of points assigned to each is given in the following 
table, which may also be used to summarize the scores of the 
different components: 

SCORING RANGE 	SCORE 

Walking surface —2 to 2 
Grade changes —4 to 2 
Continuity —ito 3 
Signing —ito 1 
Lighting —2 to 2 
Total EASE OF WALKING SCORE —10 to 10 

1.1.2.1 Walking Surface. Check off the appropriate boxes 
in response to the following questions: 

YES StS4EWHAT NO 

Is the walking surface esthetically appealing? 	 El 
Consider color, texture, and Sound. 

Is the surface comfortable to walk on, even 

for someone.who is wearing high-heel shoes 

or sandals? A comfortable walking surface 

is neither too hard nor too soft. Considering 

comfort only, dry soil is ideal. Concrete 

is too hard, whereas sand is too soft. 

Is the pavement free of severe cracks or 

holes' 

Is the surface slip-proof, especially when 

wet or freezing? 	 E2El 	LJ 	Efl 
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1.1.2.2 Grade Changes. These scales assume bidirec-
tional flows, hence both upgrades and downgrades. If the 
facility allows pedestrian flow in only one direction (e.g., a 
bus unloading area), an upgrade should result in a more nega-
tive score and a downgrade should result in a less negative 
score. Fruin (IO,.p. 41) provides data on how slope affects 
free-flow walking speed, which was used to help determine 
scores for the steepness of slope. Cantilli (5) supplies infor-
mation on requirements for escalators, based on distances of 
activity areas below surface level. 

Walkways and ramps built with federal funds must be ac-
cessible to qualified handicapped persons with grades no 
greater than 5 percent and 8.33 percent, respectively. If a 
slope greater than 25 percent is planned, serious considera-
tion should be given to redesigning the facility. 

STEEPNESS or SLOPE 

GRADE POINTS 

5%orless 1 
8 0.5 

15 —0.5 
20 —1.5 
25 —2.0 

STEEPNESS SCORE selected  

VERTICAL DISTANCE TO CLIMB WITHOUT MECHANICAL 

(ELEVATOR OR ESCALATOR) ASSISTANCE 

DISTANCE POINTS 

(FE ET )* 

0 1 
25 0 
50 —i 
75 —1.5 

100ormore —2 

To convert feet to meters, multiply by 0.305. 

VERTICAL SCORE selected ________ 
Total GRADE SCORE is Steepness Score + 

Vertical Score  

1.1.2.3 Continuity. Check off the appropriate boxes in 
response to the following questions: 

Are there small jogs or slight 

bends in the path, but not enough 

to make the route highly irregular? 

Is there an absence of obstacles 

to the flow of pedestrians? 	 Eli 	E21J 

YES S*IEWHAT NO 

Are there continuous, unbroken, 

unambiguous pedestrian paths? 	 Ei1 

WAUCINC SURPACE SCORE is the sum of values in boxes checked _________' 	CONTINUITY SCORE is the sum of values in boxes checked  

a 
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1.1.2.4 Signing. Check off the boxes in response to the 
following questions: 

YESNO 	UNNECESSARY 

Are directions to important destinations 

the Ellil EIIII LI1 given or maps of 	area provided? 

Is there proper signing for safety? 

Are any rules or other important 

information 	 if 11111 EIII1 L1 conveyed 	necessary? 

Are the signs simple and easy to understand? LIi EI1 
Can they be understood by persons who 

i::i EI1 Eli cannot read English? 

Can they be read by persons with poor 

eyesight or colorblindness? 	 Ei 	Eli 
Are signs located at likely points of 

confusion or indecision? 	 El lIIl 	Elli 
Is there a clear, unobstructed view 

of each sign? 	 Eli IlIll 	EllI 
Are the signs illuminated properly, 

free of glare? 	 El 	Ell1 	LlIII 
Signing Point Score is sum of value in boxes checked = 

Total SIGNING SCORE is Point Score 	 + 4  

1.1.2.5 Lighting. Lighting effectiveness can be measured 
in terms of the amount of illumination, the type of lighting, 
and the height of the lamps. 

Level of illumination. Now that energy conservation is 
generally accepted as a desirable public policy, lighting stan-
dards may be lowered accordingly if they continue to satisfy 
safety and comfort criteria. Thus, existing standards should 
not be accepted without question, and reassessment may be 
warranted. 

The illumination level may be measured with a small hand-
held light meter. Also, when making test measurements for 
outdoor facilities, it was found that the ambient light in a city 
can add 5 ft-c (to convert foot-candles to lumen per square 
meter (lux), multiply by 10.764) or more to each reading, so 
it is best to perform these measurements very late at night, 
after most of the city has gone to sleep. The measurements 
should be made about 5 ft (1.5 m) above the ground at repre-
sentative pedestrian locations. Try to measure an average 
location, taking into consideration the placement of light, 
rather than to use an average of the measurements taken. The 
level of illumination can be translated into a point value 
according to the following table: 

LEVEL OF ILLUMINATION 

(Fr-c) 	 POINTS 

15 or more 0 
10 or more —0.5 
5or more —1.5 
2 or more —2.0 

less than 2 —2.5 

LEVEL SCORE selected = 

Type of lighting. Certain types of lighting (such as incan-
descent) are soft to the eye, whereas others (such as sodium 
or strontium vapor) are very h.rsh. Fluorescent and neon 
lights fall somewhere in between. Scores are assigned to 
these differing degrees of harshness or softness as follows: 

TYPE OF LIGHTING 	 POINTS 

Soft: incandescent 	 0 
Medium: neon or fluorescent 	 —0.5 
Harsh: sodium or strontium vapor 	 —1 

LIGHTING TYPE SCORE selected  

Height of lamps. Highways are wide and must accom-
modate tall vehicles, therefore the lights are located on poles 
40 ft (12 rn) high. This height is unnecessary and undesirable 
for pedestrian activity areas, for which 10- or 12-ft (3-rn) pole 
heights are more suitable. 

HEIGHT OF LAMPS 	 POINTS 

Lighting is on a pedestrian scale 	 0 
Lighting is automobile oriented 	 —0.5 

HEIGHT SCORE selected =  
COMBINED LIGHTING SCORE = Level Score + Type Score 

+ Height Score + 2 

1.1.3 Convenience (Availablity and Access) 

This variable is measured by two components which con-
sider the availability of the facility to its users and the variety 
of activities that make it more accessible to pedestrians. 

1.1.3.1 Time Facility is Available for Use. 

SITUATION POINTS 

Open at all times that facility is required 0 
Open part-time for special purposes, e.g., —2 

lunch hours, school hours, daytime, peak 
travel hours, weekends, etc. 

Open part-time only for reasons indirectly —6 
related to the facility, such as when major 
stores are open or when there is (or is not) 
heavy traffic. 

Open only rarely, randomly, or irregularly —10 

AVAILABILITY SCORE selected  

1.1.3.2 Accessibility. Does the facility make pedestrian 
travel more convenient to: 
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NOT 
Transit D YES NO APPLICABLE 

Parking D LiI1 LI1 J * 
Is maximum curb or step height 6 inches 	or less? 

Transportation terminals 
Are ramped curb Cuts provided? jJ J Fil 

Employment Centers 11111 ** 
Are all walkways at least 5 feet 	wide? 

E School or education centers. - Are there any interior areas that are not acces- 

Recreational, historical, or cultural facilities 
sible by at least one nonrevolving door, easy to 
open, at least 32 inches wide? 

Medical facilities 
liii Are there any significantgrade changes 

 El for which ramps or elevators are not provided? 
Places of worship 

Are there any pedestrian-activated crossing 
Retail stores Lii signal buttons located more than 40 inches 111111 LIII above the ground? 

Residential areas 1111 Is there any public telephone with at least 
27 inches clearance underneath, but the dial Liii LII ACCESSIBILITY SCORE is number of boxes checked a maximum of 48 inches from the ground? 

CONVENIENCE SCORE is Availability Score,+ Accessibility Score  Is there a drinking fountain whose top in no 
more than 33 inches above the ground? 

Arechanges in pavement texture provided to 
assist blind pedestrians through difficult El LII ElilIll crossings? 

Are there angular corners, rather than rounded EIIJ EhiiIII to allow for better directional orientation? 

- Are other aids provided for the blind (e.g., Liii LIII El sound devices, braille signs, chains, guides)?  

Are crossing signals audible? El EIIII Eli 
PHYSICALLY HANDICAPPED SCORE is sum of boxes checked  

* 
To convert inches to centimeter, multioly by 2.540. 
** 

To convert feet to meters, multiply by 0.305. 

1.1.4 Special Provisions for Various Groups 

Special provisions to accommodate special groups of pe-
destrians (children, elderly, visually or mobility handi-
capppd, bicyclists, joggers, strollers) usually benefit all pe-
destrians by making it easier for them to walk. Thus, signs 
that are intelligible to children or visible to partially sighted 
persons are included under Signing (1.1.2.4). Improved signs 
benefit all pedestrians, just as benches for the elderly can be 
used by any tired pedestrian, and thus are included in Pe-
destrian Oriented Environment (2.2.1). Only those provi-
sions that were not included elsewhere are included here. 

1.1.4.1 Physically Handicapped. Spencer (20) furnishes 
an excellent set of design criteria for accommodating physi-
cally handicapped pedestrians. If the federal government is 
providing funding for the project, additional criteria will need 
to be considered. A 1979 regulation of the Federal Highway 
Administration requires compliance with standards outlined 
in A117, sections 4.2, 5.1, 5.4, and 5.13 of the American 
National Standards Institute (ANSI). Among these require-
ments are height and extension of handrails on ramps and 
stairs, height of stair riser, provision for a rest every 30 ft on 
ramps, and maximum percent gradient of 5% for walks and 
8.33% for ramps. These regulations support the Rehabilita-
tion Act of 1973 which prohibits discrimination against qual-
ified handicapped persons in programs and activities funded 
by the federal government. 

The following questions are divided into four components 
and are self-explanatory. Check off the appropriate boxes. 

1.1.4.2 Bicyclists. 

Are bicycle racks or storage areas for bicycles 	3 Eli provided? 

Is a right-of-way provided for bicycles, 
separate from that of pedestrians? 

RICYCLISTS SCORE is emma of boxes checked  

1.1.4.3 Joggers. 	 Nor 
)LES NO APPLICABLE 

Is there a dirt, wood chip, or other soft path 
available for joggers? 	Jogging on hard surfaces 111111 	LI can cause "shis splints" and damaged arches, 
comonly known as flat feet, according to 
Hodges (1975). 

JOGGERS SCORE is sum of boxes checked  

1.1.4.4 Other Special Provisions. 

Are there any locations appropriate for place- L.I M 	11111 
ment of handrails, where they are not provided? 

Do sewers or gratings hinder access for 
vehicles with narrow wheels or persons with 
narrow shoes? 

OTHER SPECIAL PROVISIONS SCORE is sum of boxes checked  

Point Score is Physically Handicapped Score + Bicyclists Score + 

Joggers Score + Other Special Provisions Score 

Total SPECIAL PROVISIONS SCORE is (Point Score x 0.8) - 10 - - 
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1.2 Other Transportation 

It is important to remember that pedestrian facilities are 
only one part of the city's and, possibly, the region's trans-
portation system. The following four variables consider the 
impact of the pedestrian facility on the larger transportation 
and urban environment in which it is situated. 

1.2.1 Motor Vehicle Travel Costs 

An important economic impact of a pedestrian facility is 
the increase or decrease in costs of automobile transporta-
tion resulting from changes in traffic flow and routes. 
Whereas pedestrian delay was a factor in variable 1.1.1, vehi-
cle delay and changes in vehicle operating costs caused by 
the pedestrian facility are now considered. 	- 

1.2.1.1 Intersection Delay. The most major impact of a 
pedestrian facility on motor vehicle costs will usually be 
intersection delay. This is caused by slowing down and 
speeding up from a stop caused by an intersection or mid-
block pedestrian crosswalk, or by a traffic control device. 
Score intersection delay as follows: 

INTERSECTION 	 POINTS 

Addition of stop sign where no stop was 	 —8 
previously required 

Addition of traffic light where none existed 	 —5 
previously 

New crossing requiring vehicles to stop 	 —4 
when pedestrian is present. 

No changes in vehicle stops 	 0 
Elimination of at-grade pedestrian crossing 	 +4 
Elimination of traffic light 	 +5 
Elimination of stop Sign 	 +8 

INTERSECTION SCORE selected  

1.2.1.2 Changes in Travel Speed. The other component 
of motor vehicle travel cost changes likely to occur with 
installation of pedestrian facilities is changes in travel 
speeds. On most residential or commercial streets with speed 
limits of 65 kph (40 mph) or less, increasing average vehicular 
travel speeds as a result of grade-separated pedestrian facili-
ties will mean more economical operation. Decreasing vehi-
cle travel speeds because of greater numbers of pedestrians 
crossing the street will increase travel costs. This is scored as 
follows: 

TRAVEL SPEED CHANGE 	 POINTS 

Average speed decrease of 16 kph (10 mph) 	 — 2 
or more 

Average speed decrease of about 8 kph (5 mph) 	—1 
No change in average vehicle speed 	 0 
Average speed increase of about 8 kph (5 mph) 	+ 	1 
Average speed increase of 16 kph (10 mph) 	 +2 

or more: 

CHANGE IN TRAVEL SPEED SCORE selected  
Total MOTOR VEHICLE TRAVEL COST SCORE is intersec-

tion delay score + travel speed change score = 

1.2.2 Uses of Automobiles 

In contrast to variable 1.2.1, which takes into account the 
operation costs and delay time for motor vehicle trips, this  

variable simply considers the number of trips made by auto-
mobile, or the split between automobiles and pedestrians and 
transit. Estimates of the number of trips taken by automobile 
should be made at the sametime that pedestrian and traffic 
volumes are forecast. 

The score for this variable' is computed according to 

Score = 40 x (~!a 
- 1) 	 (7) 

The mode split after initial operation of a pedestrian facil-
ity, Ma , is equal to the number of trips taken by foot, bicycle, 
or transit during a specified period (day, month, or year)' 
divided by the total number of trips, including those made by 
automobile. Similarly, Mb is the mode split of the existing 
situation (i.e., before there is a facility). If Eq. 7 produces a 
score greater than +10 or smaller than —10, use + 10 or —10 
as the rating. The formula is based on a change in mode split 
of 25 percent from the status quo accounting for a maximum 
score; smaller changes are scaled proportionately. Peak-
period, off-peak weekday, evening, and weekend trips are all 
weighted equally, although the evaluator may choose to con-
sider'peak-period trips only for this analysis. 

Total USE OF AUTOMOBILES SCORE  

1.2.3 Impact on Existing Transportation Systems 

Pedestrian and vehicle separation facilities may well have 
impacts on other transportation systems in the community. 
For example, vehicle or pedestrian rerouting might incon-
venience bicyclists who had been accustomed to riding on 
uncongested routes. Transit lines might have to be rerouted, 
and buses might become overloaded in the vicinity of the 
pedestrian facility. Pupils' use of school buses might decline 
if the children can now cross a freeway safely or walk a 
shorter distance. 

The worksheet shown in Figure 8 is used to specify the 
extent and magnitude of the impacts. Place a check in each 
box that corresponds to an expected impact on the indicated 
mode. If the impact is major, use two checks. Add up the 
total number of checks on the bottom line. 

1.2.3.1 Signal/Signing Needs Adjacent to Facility. In 
addition to impacts on bikeways, transit, and transportation 
terminals, two points are designated for evaluation of this 
component. 

The cost of signals and signs at and within the facility itself 
will be included for the total cost for the entire project. 
However, there may be a need for signs or signals adjacent 
to the facility: for detours or rerouting when a street is closed 
to motor vehicles, to direct pedestrians and bicyclists to the 
facility, and to indicate changes in the location of bus stops 
or routes. 

Assign a value between —2 and +2 to the signing require-
ments, based on these sample guidelines: 

SIGNAL/SIGNING NEEDS POINTS 

Dangerous situation; significant confusion at —2 
3 or more locations 

Clear need for additional major signing —1 
Additional signs useful, but not essential 0 
Need indicated only for small, routine signs, +1 

such as bus stops or route designators; or 
minor problem only at one or two locations 

No problem; no need for additional signs +2 
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SIGNAL/SIGNING NEEDS SCORE selected  

To obtain the final score for this variable: 

Total IMPACT ON EXISTING TRANSPORTATION 
SYSTEMS SCORE is existing transportation score + 
signallsigning needs score  

1.2.4 Adaptability to Future transportation Development 
Plans 

As a part of the overall planning process, expected future 
transit and highway developments should be considered to 
determine if they are likely to have a measurable effect on the 
facility. For example, plans for a pedestrian crossing over a 
highway would certainly be changed if at a future date the 
highway were to be abandoned, relocated, or widened. Simi-
larly, the design for a pedestrian tunnel would be different if 
plans existed for an underground rapid transit system cross-
ing it. An excellent example of a major development planned 
to accommodate future improvements is the major shopping 
center in Scarbrough, Toronto, which is constructed to allow 
the light rail connection to Warden Station to pass through 
the shopping center. 

This variable is intended to provide a judgmental rating for 
the adaptability of the proposed pedestrian facility to the 
present and planned transportation system. Based on the 
information that is known concerning private and public 
growth plans for the future of the area, evaluate the adapta-
bility of the pedestrian facility to future transportation and 
urban development plans on a scale from —10 to +10, as 
follows: 

Requires signifi- 	 No significant 	 Enhances planned 
cant modification 	 effect on current 	future transpor- 
to city or regional 	 or planned citywide 	tation system 
transportation plans 	or regional trans- 
toaccnmodate the 	 portation system 
facility 

FUTURS TRANSPORTATION PLANS SCORE selected - 

2. SAFETY/ENVIRONMENT/HEALTH 

2.1 Safety 

2.1.1 Societal Cost of Accidents 

The total societal cost of motor vehicle accidents involving 
pedestrians is a function of the number of accidents, their 
severity, and many direct and indirect costs such as medical 
and hospital, legal, income loss, pain and suffering, and in-
surance administration costs. This section provides a tech-
nique for estimating the relative risk of accident occurrence 
based on past experience of pedestrian, vehicle, environ-
mental, and traffic control components. By multiplying the 
accident risk by the number of pedestrian exposures (in 
terms of pedestrian crossings of vehicle roadways), an es-
timate can be made of the number of accidents. 

Dollar value estimates for total societal costs can be de-
veloped using the data from this section and the techniques 
and cost data given in Chapter Three. The rest of this section 
describes how relative accident risk is estimated and then 
used to determine a unitless accident score for alternative 
pedestrian facilities. 

Transportation 
Systems 

Change in 
Type of Use 

Increase 
in Use 

Noticeable 
Decline 
in Use 

Modifications 
Required 

Others 

Bikeways 

Transit 

School buses 

Terminals 

Bus 

Railroad 

Airport 

Ferry 

Total 

Based upon the entries above, indicate on the scale below 
the degree of impact of the pedestrian facility on other 
community transport systems. 

I 	I 	I 	I 	I 
-8 	-5 	0 	5 	8 

Very 	Neutral 	Very 
negative 	impact 	good 

EXISTING TRANSPORTATION SCORE selected = -. 

Figure 8. Existing transportation worksheet. 

The accident risk per crossing for each facility (or each 
crossing point affected by the facility if necessary) is esti-
mated using the Accident Involvement Rate Adjustment in 
Figure 9. For each crossing to be analyzed (one representa-
tive crossing may be evaluated if several similar crossings are 
involved), check off the boxes that apply, then sum the re-
sults for both present and planned conditions using the for-
mula below the table to obtain net involvement rates (NI 
rate) for both situations. 

2.1.1.1 Pedestrian Accident Costs. Unitless scoring for 
pedestrian accident costs is accomplished by computing a 
comparative crossing risk for each situation by multiplying 
the annual number of crossings by the NI rate (limited to a 
maximum of 2.0) for that situation and comparing by use of 

( present 	
Present.) 	

(crossings 

ProPosed Proposed 
noof x 	- 	no.of X 

crosings NI rate 	
NI rate J 

X 10 

Maximum of above products 
for all facilities being compared 	 (8) 

Total COST OF ACCIDENT SCORE computed is 

If this evaluation is being used to compare a number of sites, 
the maximum value ihdicated should be the maximum com-
parative crossing risk of all sites under consideration. 

If only the present situation is being compared for a 
number of sites, Eq. 9 should be used for each site. This will 
provide a relative accident risk index for comparing potential 
pedestrian improvement sites. 
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0 
w 
a- 

Illegal Crossings None E5] 

Average Vehicle Volume Low Li 
LU 

Average Vehicle speed 

LU 
> Turning Conflicts 

One-way Traffic 

i- Sight Distance 
z 
LU 

o 
(Good Light) 

Crossings 
After Dark 

(Poor Light) 
z 
W Weather 

< 15 
(<25) 

None [] 

Good [] 

Few EII1 

Mild 

Sianalization (Presence) 

20 

Few r1 Mod Mod- [IOJ High [oJ 
High 

Mod- Mod jJ Mod- J High 
Low High 

15-24 [1 25-30 
0 

31-40 
11:01  

.40 II1 (25-39) - (40-49) (50-65) (>65) 

Few Mod Freq. J Many Eol 
Yes [j - No El - 

Fairly j] Fair Poor Bad 

[J Mod E. 	Many 

[] Mod- [J 	Severe L] 
Severe 

10 None 

EII1 Light Lj 

- No[ 

Increases _/100 = - 

Good 

Mod- [I] Mod 

- Few 

Mod- E1 Mod 
Mild 

Ped & 11 Veh - 	. 	 - 	- 
Veh 	 Only 

Police Enforcement (Ped Laws) 	 Heavy 	 Mod 

Active Public Education 	 Yes 	[1 

Sum the colums as indicated and 	 Decreases - /100 = 
divide each sum by 100: 

Net Involvement Rate is Increase Rate - Decrease Rate 	+ 1 = 

Avg = Average 
Mod = Moderate 
Ped = Pedestrian 
Veh = Vehicle 

Figure 9. Accident involvement rate adjustment. 

Present 
P 

no.of xresent  
Relative 	crossings 

NI rate 
accident 	 (9) 

risk index Maximum no. of crossings at 
any site 

x (-10) 

In an example using Eq. 8, assume a four-block area of a 
street in a retail area closed lengthwise but with cross streets 
left open to motor vehicles. The street crossing locations are 
all similar; their before (present) and after (proposed) net 
accident involvement rates are 1.45 and 0.85, respectively. 
The present and estimated future number of person crossings 
are 12,500 per day and 14,500 per day, respectively. 

Total COST OF 	- (12,500 X 1.45) - (14,500 X 0.85) 
>< 10 

ACCIDENTS SCORE - Maximum of above products 

18,125 - 12325 xlO= +3.2 (or +3) =  

2.1.2 Accident Threat Concern 

This variable estimates the degree of anxiety caused by the 
perceived nature of conflicts between pedestrians and vehi-
cles at conflict locations within the proposed facility or site. 
For all facilities where some degree of pedestrian/vehicle 
conflict exists, Figure 10 is used. Appropriate values are 
checked, and sums computed as indicated. If separation be-
tween pedestrians and vehiôles is complete, the score is + 10. 

2;1.3 Crime Concern 

The perception of crime by both pedestrians and nearby 
residents and business persons is looked at in this variable. 
It is extremely difficult to predict the number and types of 
actual crime incidences that will be induced or averted by 
any particular facility. Wide variations in the physical set-
tings of different facilities, the necessity to incorporate pre-
vious crime patterns near the facility location, and lack of 
specific research in this area all contribute to these difficul-
ties. Faôilities that encourage large increases in the number 
of users may experience crime increases, particularly 
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so-called "petty" crimes (such as vandalism and pick-
pocketing). However, reasonable enforcement levels can 
maintain or attain low crime rates in the area of pedestrian 
facilities if proper consideration of this variable is taken in 
the planning and design of the facility. 

Fear of crime by the users and nonusers of the proposed 
facility can be estimated using the values of Figure 11. Check 
the appropriate values and sum them to rate both the present 
and proposed facilities. 

2.1.4 Emergency Access/Medical and Fire Facilities 

This variable assesses the ability of the facility to allow 
emergency access and to support the treatment of both per-
sonal health and physical property damage. The most impor-
tant of these is the adequate availability of access for emer-
gency vehicles, a major design requirement for large-scale 
pedestrian facilities. Considerations must include adequate 
numbers of entrances and exits, ample turning radii, and 
sufficient height clearances for various types of emergency 
vehicles. In many cases this access will be required to obtain 
the necessary construction permits for the facility. Figure 12 
is used to measure the degree to which a facility supports 
emergency services. 

2.2 EnvIronment/Health 

The pleasantness of surroundings for a pedestrian may be 
measured in terms of pedestrian orientation of the environ-
ment, noise and air pollution, and health effects of walking. 

Positive 	Average 	Negative 

Traffic Volume 	Lou 	El Had 	El High 	El 
Traffic Speed 	Low 	 Had 	 High 	ED 

vehicles Turning Conflicts Few 	 Mod 	El Many.  

One-way Traffic 	Yen 	 No ED 
High 7. I' Vehicle Mix 	 •- 	Mixed 	Trucks 	El 
Buses 

Crosswalks 	 Marked 	 -- Unmarked 

Signalination 	
and 	Veh 	

None 

setting  

Sight Diotance 	Good 	 Mod 	 Poor 

Lighting 	 Good 	 Mod 	 Poor 

Sum the column values: Positive = 	Average 	0 	Negative = 

Total ACCIDENT TBREAT SCORE in Positive Sum - Negative Sum =  

flea = mestum 

Mod = Moderate 

Fed Pedestrian 

Veh Vehicle 

Figure 10. Accident threat concern scoring. 

Positive 	Average 	 Negative 

High 	 Mod El Low 

More than 20 2 	Between 0 	
Less 

10 & 20 	than 10 

High 	 Mod 	 Low 

Good 	 Mod 	 Poor ED 
View 	 No View, 	Narrow, 2 

Outeide 	 Spacious 	Stark 

Long' 	 Mod 	 Short 

Pull Boxes, 	Coin 
1 	 0 None 

No Coin Voice 	Voice 	 ED 
Active 	 None 

Low 	 Mod 	 High 

VeryFew 	 Few 	 Med 	Many 

Little 	 Some 	 Much 

None 	ED Some El Much ED 
Positive 	Average O 	Negative = 

+ Negative Sum & 	 • + 2 - 

Frequency of Visible Police Patrol. 

Number of Hours per day Store is 
Open or Facility manned 

Pedestr tan Density 

Lighting 

Visual Connection with Environment 

Line of Sight 

Communicattone 

Comunity Awareness Programs 

Vshtcle Volume 

Idlers (drunks, panhandlers, teenagers) 

Clutter (confusion, distaste) 

Litter 

Sum the column values: 

Total CRIME CONCERN SCORE i. Positive Sum 

Figure 11. Crime concern scoring. 	- 
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1. 	Positive Impacts 

Positive 	 Average 	 Negative Amenities 	 - 

Emergency Vehicle 
Access 	 Good 	 Partial 	Poor,rfl 

Small park or plaza 

None 
Water fountain, artificial waterfall, 

Other Traffic 	 None 	 El 	Little Efl 	Mod 	M Neavyl or splashing water El 
Pedestrian Density 	High 	 El 	Mod 	Fo l Low 	F_Q  The Arts 

Lighting 	 Good 	 El 	Mod 	 Poor F, Theater (open or enclosed) U 
Pull Boxes, Communications 	 Coin 	[1 	None [] El 

Mural(s) or other graphic art 

No Coin Voice 	Voice Sculpture 
Medical Aid Stations Yes 	 No 	El Strolling musicians and performers 

Fire Extinguishes 	Yes 	 MiNo 	FE Street artists, handcrafts LI 
Sum the Column values: 	Positive = 	Average =0 	Negative = — Tasteful, unobtrusive background music 

in selected areas fl 
Total EMERGENCY SCORE = Positive Sum - Negative Sum = 	. Buildings 

Figure 12. Emergency scoring. 
Interesting architecture; creative entrances 

Renovation, restoration, or good paint job 

Communications 

Attractive mailboxes [1 
Attractive telephones 

Clock or sundial LI 
Exhibits 

Exhibits, displays or demonstrations 

Monument or statue 

The surroundings are much more important for pedestrians 
Nature 

Trees El than motorists because the pedestrian interacts directly with ,•dns El his/her environment. Measurement techniques have been 
derived for evaluating these variables. 

Floral 	exhibits, 	with seasonal variety 

Songbirds El 
Oatdoor Eating 

2.2.1 Pedestrian-Oriented Environment Sidewalk cafes El 
This variable is further divided by the components attrac- Food pushcarts El 

tive environment, litter control, density and enclosed facil- Physical Comfort 

ity. Discussion of each of the components and means for Long, 	deep (30-inch), wooden benches El 
measuring them follow. Steps or ledges on which to sit El 

2.2.1.1 Attractive Environment. Check off the boxes in Drinking fountains El 
Figure 13 that best describe the facility being evaluated. Leaning posts 	(walls, 	pillars, 	flagpoles) El 

2.2.1.2 Litter Control. Auto-free zones are more expen- Retail Outlets 

sive to keep clean than equal areas of conventional city Street vendors (flowers, 	sundries) El 
streets, partly because wind generated by moving traffic Colorful or interesting shop fronts El 
causes dust and litter to be deposited at the edges of the road, Bookstore(s) El 
where it can be swept up by a street cleaning truck. Also, Newsstand El 
pedestrians in vehicle-free zones have more time to indulge POSITIVE IMPACT SCORE is sum of boxes checked  

in litter-producing activities, such as eating and smoking, so 
more litter is generated (6). Further, less energy intensive but 2. 	Negative Impacts 

more costly manual sweeping methods often have to be used Caged pedestrian overpasses El 
to clean malls instead of, or in addition to, the mechanized Ucility poles and wires El process. Thus, it is particularly important to carefully eval- Automobile intrusion, 	extensive curb packing, 

uate the litter potential of pedestrian separation facilities parking lots, 	or garages El 
because a "clean" atmosphere encourages a "do-not-litter" Long, monotonous frontages (such ao factory 

attitude. 
or warehouse walls) El 

The scoring techniques described below can be used to 
Vacant lots or buildings 

El 
measure litter control for existing pedestrian facilities. The 

Billboards or distasteful advertioing 

El  
Urban Institute (3) in How Clean is Our City? defined four Long sections of tall (higher than 6 feet, El 
levels of cleanliness for streets and alleys, based on 400 

1.8 meters) fences 

photographs of scenes representative of the range of litter Narrow walkway 
 

conditions in the District of Columbia. These photographs Noise 

El 
were judged independently by 19 persons, and those on Motor vehicles or industrial odors El which there was complete or nearly complete agreement 
were selected as reference standards. These photographs are 

NEGATIVE IMPACT SCORE is sum of boxes checked x 2 

shown in Figures 14 and 15 to facilitate the evaluation of Total ATTRACTIVE ENVIRONMENT SCORE is Positive Impact Score - Negative 
cleanliness of pedestrian facilities. Impact Score 	2 - 	- 5 - 

Points have been assigned to the different conditions: Figure 13. Attractive environment evaluation scoring sheet. 



CONDITIONS 	 POINTS 

Clean: free of unsightly dirt and litter 	 0 
Moderately clean: slight accumulations of dirt 
and litter 	 - 
Moderately littered: significant accumulations 
of dirt and litter 	 —2 
Heavily littered: heavy accumulation of litter 
and rubbish in and near street (or promenade) 	 —3 

LITFER CONDITION SCORE selected = 

Chewing gum that has been discarded on a walking surface 
sticks to it, captures dirt, melts, and eventually hardens into. 
a black circle that is impossible to remove by almost any 
other means than steam cleaning. If this condition exists on 
the facility being evaluated, subtract I from the score se-
lected. 

In addition to an index of the accumulation of litter present 
on a particular pedestrian facility, placement and collection 
of litter from trash baskets are important. It is frustrating for 
a pedestrian who does not want to litter to be unable to find 
a trash basket when one is needed. An equally bad situation 
is when the trash cans are filled to the brim, and anything left 
on top is likely to fall off or blow away. The following scale 
provides an indicator of the effectiveness of trash receptacle 
placement: 

SITUATION POINTS 

No trash baskets, or trash baskets emptied 0 
very rarely 

Some trash baskets but they are not suffi- 
cient, are unattractive, or are infrequently 
collected 

Adequate placement of trash baskets but 
they are not necessarily attractive 2 

Adequate placement of attractive or 
innovative trash baskets 3 

CONTROL CONDITION SCORE selected =  
Total LITFER CONTROL SCORE is Litter condition + Control 
condition =  

2.2.1.3 Density. Lower densities are usually preferable to 
greater densities, because the pedestrian may walk at the 
speed and direction he desires, not having to worry about 
conflicts with others. Also, at low densities, a person may 
stop to look into a store window without fear of having 
someone walk into him from behind. However, beyond a 
certain point, approximately 1,200 to 1,400 sq ft (111 to 130 
m2) per person, a mall will appear empty and less desirable 
than a mall full of activity. At high densities, however, 
crowding occurs, causing conflicts, frustration, delay, speed 
and direction changes, and perhaps even claustrophobia in 
some. As considered here, density pertains only to inputs on 
the pedestrians' level of comfort; the delaying effect of den-
sity is covered under pedestrian travel time (1.1.1). 

On a large mall where people are traveling in all directions, 
density can vary tremendously from one minute to the next. 
This is because people often travel in groups, and, if the 
group is walking slowly, pedestrians become stuck behind it, 
temporarily increasing the density which will only fall again 
after the group passes. Thus, density must be observed over  

a certain time period (probably at least 15 mm) to be mean-
ingful. Determine the typical maximum density for the time 
observed (i.e., the density level reached at least three times 
during 15-min observation period). 

Fruin (10) derived levels of pedestrian service for design of 
terminal facilities for the Port Authority of New York and 
New Jersey. These have been expanded by Pushkarev and 
Zupan (18) in standards for crowding and impeded flow in 
pedestrian facilities. This work has been used as a starting 
point, but new criteria were developed by the researchers 
based on observations of pedestrian flow, crowding, and 
conflicts on the Sparks Street Mall. One major difference is 
that in transportation terminals pedestrian flow is often 
directed to and from the vehicles, whereas on a mall pedes-
trians walk in all directions. People also walk much faster in 
transportation terminals than on malls. 

Scoring pedestrian density is as follows: 

AMOUNT OF SPACE PER PERSON* 

SQUARE FEET 	 SQUARE METERS 	 POINTS 

Less than 12 Less than 1.1 —1 
12 to 60 1.1 to 5.6 0 
61 to 1,400 5.7 to 130 +1 
More than 1,400 More than 130 —1 

*Average  peak period, e.g., lunchtime on a pleasant spring day. 

DENSITY SCORE selected  

2.2.1.4 Enclosed Facility. Energy, environmental con-
siderations, and increased value of central business district 
land as well as regulated climate attributes call for considera-
tion of enclosed areas. The Galleria in Toronto, Omni Center 
in Atlanta, Bonadventure in Montreal, and even the Arco 
Plaza in Los Angeles are a few of the pedestrian-oriented 
facilities wbich  have been extremely successful, and they not 
only provide a pleasant experience protected from the ele-
ments but also provide a strong incentive for adjacent 
rehabilitation with emphasis on pedestrian amenities. The 
Vancouver, Canada, protected shopping center next to the 
Granville Street Mall (a limited-vehicle facility) with its 
underground access covering haifa dozen blocks is an excel-
lent example of what can be done to provide for pedestrians 
in a central business district. 

Score an enclosed facility as indicated: 

DESCRIPTION 	 POINTS 

Facility is fully enclosed 	 + 1 
Facility is not enclosed 	 - 1 

ENCLOSED FACILITY SCORE selected is 

Total PEDESTRIAN ORIENTED ENVIRONMENT SCORE is 
attractive environment score + litter condition score + 
density score + enclosed facility =  

2.2.2 Effects of Air Pollution 

Pollution results from the introduction of wastes into the 
environment in greater concentrations than can be absorbed 
over a given period of time. Motor vehicles contribute signifi-
cantly to a number of major air pollutants. Because pedes-
trian facilities are structured around a nonpolluting mode of 
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transportation (walking), they present opportunities to re-
duce motor vehicle pollution by decreasing the number of 
vehicle-miles traveled, and also by reducing or eliminating 
time and space conflicts between pedestrians and vehicles, 
thereby improving traffic flow. Such results would also 
reduce the consumption of fuel and oil and the wear on brake 
linings. 

The pollutants generated by motor vehicles and con-
sidered here for their effects on humans and on property are: 

Carbon monoxide (CO)—resulting from incomplete 
combustion; injurious to human health at concentrations 
generated by heavy traffic volumes. 

Hydrocarbons (HC)—actually a group of organic 
gases such as ethylene, some of which pose serious threats 
to plant, animal, and human health in sufficient concentra-
tions, as well as participating in the "smog" reaction with 
resultant eye and lung irritation and visibility restrictions. 

Nitrogen oxides (NO)—formed by high-temperature 
or high-pressure combustion processes and participate in 
photochemical reactions resulting in smog formation. 

Damage to property includes damage to plant life, build-
ings, clothing, and other personal property. The results of air 
pollution damage to property are more frequent replacement 
and renovation rates such as replanting, cleaning, and refin-
ishing. Because of the complex nature of pollution damage 
effects and the greater emphasis of past research on danger 
to humans, considerably less is known about the specific 
impacts of pollution on property as described. However, the 
range of air pollutant concentrations that affect human health 
and psych6logy is generally coincident with the range of 
pollutant concentrations that affect property. Thus, the need 
for a relative scale value can be met by a single score for both 
property damage and human impacts. 

The effects of air pollution result from experiencing the 
ambient air quality, which is determined by: the number of, 
and distance from, air pollutant sources; the specific types 
and amounts of pollutants emitted; the physiological condi-
tions. Analysis of these interacting characteristics to deter-
mine the pollution actually experienced by a person or an 
item of property is possible but not within the scope of the 
evaluation required here. Furthermore, even if the ambient 
concentrations experienced were accurately predicted, 
threshold reactions, synergistic effects, and varying re-
sponses of different individuals and materials to the same 
pollutants would make the effects analysis too complex for 
the evaluation of pedestrian facilities. Thus, to provide a 
practical evaluation technique, it was decided to assume a 
simple relationship between distance from source of motor 
vehicle emissions and health and property damage. The 
evaluation is based on the fact that although exposure to city 
and region-wide ambient air pollution cannot be completely 
avoided with pedestrian facilities that are separate from 
motor vehicles, separate pedestrian facilities can indeed pro-
vide an area that has less polluted air than is present at or 
nearer to vehicular traffic flow. Cleanliness of the air at a 
pedestrian facility increases with distance from motor ve-
hicle traffic. Pedestrian overpasses are especially poor from 
this point of view because most pollutants tend to diffuse and 
thus are at very high concentrations directly above the road-
way. 

The user should be aware that this evaluation is very gen- 

eral. It cannot be used in place of an expert evaluation of the 
specific site and project plan to accurately determine the 
change in air pollution levels or their resulting effects. How-
ever, it does provide a reasonable method to allow an ap-
proximate comparison of alternate pedestrian facilities. 

To evaluate the impact of air pollution for a planned or 
existing pedestrian facility, apply the appropriate scores. 

SITUATION POINTS 

Pedestrian crossing over freeway —10 
Pedestrian crossing over major arterial - 8 
Other pedestrian crossing - 4 
Adjacent to roadway or below grade 0 
At grade, 50 meters from roadway +4 
At grade, 100 meters from roadway - +6 
At grade, 150 meters from roadway +8 
At grade, 200 meters from roadway +9 
At grade, 250 meters or more from road +10 
Fully enclosed, ventilated facility +10 

EFFECTS OF AIR POLLUTION SCORE selected 

2.2.3 Noise Impacts 
Noise may be simply defined as any sound that is un-

desired by the recipient. Various sound levels are capable of 
producing speech masking, annoyance, sleep disturbance, 
and declines in property value near sources of noise. More 
seriously, noise can produce hearing losses, vasoconstnctive 
effects in the circulatory system, muscular tension, meta-
bolic change, nausea, headaches, drowsiness, and respira-
tory irregularities. 

Aspects of noise considered when measurement is made 
are the magnitude of the noise, the frequency distribution, 
and the variation and duration over time. The most com-
monly used measurement scale is the A-weighted decibel 
scale, db(A), which measures sound level in a way that em-
phasizes frequencies in a manner similar to human auditory 
systems. It was developed largely for use in measurement of 
motor vehicle noise (2). 

Motor vehicle traffic noise seldom offers such physical 
danger to pedestrians. What it does do is annoy, cause dis-
comfort, and interfere with speech. Heavy trucks and buses 
produce sound levels as high as 85 db(A) on city streets, as 
observed during this research. Figure 16 shows comparative 
sound levels from a range of noise sources (2, Fig. 5-3, 
p.214). 

Because dangerous sound levels are seldom encountered 
by pedestrians, a scaling system to measure the impact of 
noise for pedestrian facilities can be restricted to the mean-
ingful levels of sound usually encountered in typical types of 
pedestrian facilities: 

70 db(A) An open overpass over heavy traffic; 
65 db(A) A busy sidewalk on a commercial street 

allowing all types of vehicles with 70- to 
85-db(A) peak; 

60 db(A) An enclosed overpass over heavy traffic 
or a busy mall with buses and delivery 
traffic (with 70- to 85-db(A) peaks from 
those vehicles); 

55 db(A) An open overpass over light traffic or a 
busy mall with buses and delivery traffic 
(with 70- to 85-db(A) peaks from those 
vehicles); 

50 db(A) A quiet residential street. 
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The selected sound range for scaling pedestrian facilities is 
from 40 db(A) (a practical minimum) to 90 db(A) (a reason-
able maximum). The upper value is exceeded by some 
subway-generated noises and other ,  special noises, but 
speech is generally impossible beyond that level; therefore, 
it is a practical upper bound for pedestrian facility evalua-
tion. 

Sound level measurements in decibels using the A scale 
should be taken at a sufficient number of points to obtain a 
representative noise level for an existing facility. Estimates 
of the noise level for proposed facilities can be made by 
taking sound measurements from comparable facilities, or 
examining Figure 16 and the preceding list to select a reason-
able value. The following scale can then be used to evaluate 
the noise levels for the proposed facility. 

90 	 77.5 	 65 	 52.5 	 40 

db(A) 	db(A) 	db(A) 	db(A) • 	db(A) 

-10 	 -5 	 0 	 +5 	 +10 

Any noise level over 90 db(A) scores -10 

Any noise level under 40 db(A) scores *10 

SOUND SOURCE 	 -g- 150 	OVERALL LEVEL 

140 
50h.p. Siren 

130- 

Auto Horn (310) 

120 

100 

ta. UNCOMFORTABLY LOUD 

VERY LOUD Suy Passing 

N.Y. Subway Station 
Motorcycle (2010) - Heavy Track (5010) 80 -- 

Pneursetic Drill (5010) 
Heavy Street Traffic (510) 

HIGH URBAN AMBIENT SOUND 	 U RD 
MODERATELY LOUD Freiglrt Train (5010) 

Average Factory 
Heavy Traffic (204010) - Freeway Traffic )50tt)-1 70 
Average Automobile 

Air Conditioning Unit (20f,) 	 • 80 

Lighr Auto. Traffic 
Quint Residential Street 

50 
QUIET 

Average Residence 	 - I 

LOWER LIMIT URBAN AMBIENT SOUND_• 

- 30 

JUST AUDIBLE 

• . 20 

Total NOISE = 
SCORE 	

-10. [(90_observed or estimated noise level) 010.4] 10 -- 

THRESHOLD OF HEARING 

2.2.4 Health Effects of Walking (Exercise0  Fatigue) 

The primary anticipated health benefits of walking, 
jogging, running, or bicycling are improvements in physical 
health because of the physiological effects of exercise. 
Because society has become quite sedentary, a major health 
concern is toward coronary heart disease (CHD) and its 
prevention or control. The classical concept is that overall 
energy expenditure reduces the incidence of CHD; and the 
more exercise, the lower the risk. Other benefits of walking 
include caloric expenditure assisting in weight control, 
muscle tone development, reduced blood pressure e  and 
reduction of psychological stress in many pedestrian envi-
ronments. There is also a generally brighter mental outlook 
induced by attractive and comfortable pedestrian facilities. 
Against these must be weighed the possible disbenefits of 
induced fatigue (particularly the elderly), exposure to air 
pollution (particularly CO), and psychological stress if ve-
hicles or excessive noise is present. Assessing the impact of 
a pedestrian facility on human health is, therefore, expressed 
in terms of. those subelements that contribute (or detract) 
from the physical and. mental well-being of its users. 

Check the boxes in Figure 17 that apply to a given pedes-
trian facility to determine its score. 

3. RESI DENTIAL/BUSI NESS DISTRICTS 

3.1 ResIdentIal/Community 

3.1.1 Residential Dislocation 

This variable deals subjectively with the out-of-pocket 
costs and inconvenience to households (property owners and 
renters) incurred as a result of implementing a pedestrian 
facility. The score for thisyariable will usually be negative or 

-a- 0 -- 
db(A) 

Figure 16. Comparison of sound sources and overall noise 
levels. 

Positive Average Negative 

Volume of vehicle traffic within 	 None M Light F01  Mod 17 
100 ft (30 m) of pedestrians 	 Heavy 

Clear lanes for rapid walkers or joggers Yes 	No 	 -- 

Bicycle paths through or around facility Yes 	No 

Improved access to te'nnis courts, 
swirmrring, other physical activity 	Yes 	No 	Efl -- 

centers 

Benches, ledges, and the like., 
available for rest stops 

Adverse weather protection available 
(prevent exposure, physical discomfort) 

Crime rate in area 

Aesthetically pleasing environment 
(conducive to mental health) 

Noise levels (psychological 
discomfort) 

Yes 	 -- No 

Yes ED  No 	Eli 	-- 

Low 	Mod 	High 

Cood 	Mod ElI poor 

Low 	Mod 	High El 

Sum the columns as indicated: 	Positive = 	 Negative = 

( 
Total HEALTH SCORE is Positive Sum - Negative Sum  

Figure 17. Health effects scoring. 

zero unless special circumstances are present. The out-of-
pocket costs considered include: 

Movement of household goods and furnish-
ings. 

Temporary living expenses (housing, food, 
transportation). 



Costable Impact Types 

Movement of goods 

Temporary living expenses 

Residence renovation (moved to) 

Residence renovation (stay) 

Property adjustment (stay) 

Reimbursement Policy 
07 	507. 	1007. 

LL1 

(2) REIHBURS(ENT INDEX is s,m of values in boxes checked 

Residence renovation in new location to es-
tablish a comparable living environment. 

Cleanup and repair of residence at present 
location if movement is not required (stimulated 
pride of ownership). 

Property adjustments (such as fences) if prop-
erty boundaries are changed by facility. 

Inconvenience to those required to move includes time lost 
due to the movement and loss of access to friends, neighbors, 
schools, shopping, and neighborhood activities. Special cir-
cumstances that could offset some of these costs (for 
disbenefits) might be a reimbursement policy that compen-
sates beyond the actual out-of-pocket costs or the availability 
of significantly better living quarters at comparable costs for 
those forced to move. 

The final score for this factor is obtained by considering (1) 
number of households impacted, (2) the costable/noncost-
able components and reimbursement policy, and (3) an 
special circumstances. 

A household index is selected from the following: 

NUMBER OF HOUSEHOLDS IMPACTED 	 INDEX VALUE 

0 
1-2 
3-5 
6-10 

11-20 
21+ 

(1) HOUSEHOLD INDEX VALUE selected 

A reimbursement index is obtained using the following 
table: 

A special circumstances index should be selected to range 
in value from 0 (no special circumstances) to 10 (exceptional 
circumstances) and reimbursement policies). 

Points (0-5) for social policy such as a housing = 
Points (0-5) for excess reimbursement policy = 
(3) CIRCUMSTANCES INDEX is sum of values 

chosen =  

The final score for residential dislocation is obtained by the 
formula as follows: 

Total RESIDENTIAL = Circumstances - 

	

DISLOCATION SCORE 	index 

Reimbursement Household 
x 

	

index 	 index - Household 
10 	 index 

The following descriptors are used to illustrate the scoring 
method: 15 households impacted; 50 percent reimbursement 
policy for household goods movement and living expenses; 
no reimbursement for renovation or other costs; good hous-
ing program to assist homeowners in finding reasonable 
dwellings (also at moderate cost for low-income families); 
household index = 4; reimbursement index = 6.5; circum-
stances index = 5. 

Total score = 5 - 
6.5x4 

- 4 
10 

- 2.6-4 

= -1.6 (or rounded to -2) 

3.1.2 Community Pride, Cohesiveness, and Social 
Interactions 

This variable considers the impacts of proposed pedestrian 
facilities on neighborhood and community attitudes and 
personal relationships among residents. These impacts are 
difficult to assess, in part because of the wide diversity of 
neighborhood types. 

As land values increase, cluster housing and other innova-
tions which reduce areas devoted to the auto are increasing 
in popularity. These techniques often result in circuitous 
pedestrian travel paths unless special facilities are provided. 
Such circuity can result in a very low service level for public 
transit. The industry-accepted rule of thumb of service 
within '/8 mile of a resident was based on a grid street pattern 
and is meaningless with streets designed to discourage auto 
traversing. 

Variations of values and interactions within and between 
neighborhoods strongly suggest survey or interview tech-
niques to adequately assess the impacts of proposed facili-
ties. These techniques provide data that cannot be efficiently 
obtained in any other way, but care must be taken to mini-
mize measurement errors in such data. However, unless the 
budget and schedule for the evaluation include provisions for 
a comprehensive interview of a scientifically selected proba-
bility sample, it is probably best to develop an informal 
interview guide appropriate to the particular project under 
consideration. Detailed attitudes about the proposed project, 
attitudes toward the community, and the nature of friendship 
and social interaction patterns can all be examined, as well as 
attitudes toward alternative proposals. 

The most important assessment to be made in evaluating 
community impact is what degree of adaptation in behavior 
will be required as a result of the facility. The scoring system 
presented here is designed to assist in identifying the types of 
changes that may be caused by a pedestrian facility and the 
degree of desirability of such changes. 
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The evaluator should feel free to reassess the relative 
magnitude of individual changes by modifying the internal 
weights of each component. These weight modifications 
should be scaled to keep within the range of +10 to —10. 

A total score for this variable is obtained using Figure 18. 
If a public meeting is held, copies of the figure could be given 
to participants with the responses tabulated on a blackboard 
at the front of the room. The type of impact is assessed and 
checked for a list of variable components, and the rating 
columns are summed. The total score is the sum of the favor-
able points minus the sum of the points for unfavorable out-
come. 

3.1.3 Community Activities 

The demand for community activities such as displays, 
exhibits, special events, recreation, arts and crafts festivals, 
and fund-raising drives can serve as an indicator of the attrac-
tiveness of the area and city in which the pedestrian facility 
is located. An increase or decrease in the number of such 
activities will show changes in public participation in the 
community. Although permits are the source for monitoring 
this type of activity, they are necessary only if the event 
occurs on city property or if a street closure or sidewalk 
obstruction is required. Many of these events take place on 
private property and do not require official sanction. 
Peddlers, solicitors, and auction licensing may be another 
source of monitoring. 

Records of community activities are available from local 
police departments and licensing departments. However, 
files are not longstanding and are frequently destroyed on 
expiration dates or immediately thereafter. Forecasting the 
change in such activities is an extremely subjective undertak-
ing unless representatives of community groups that sponsor 
the activities have been involved in the planning process. 

Indicate the score for change in community activities on 
the following scale: 

-10 	 0 	 +10 

Large decrease 	 No change in 	 Large increase 
in community 	 community 	 in community 
activities 	 activities 	 activities 

COMMUNITY ACTIVITIES SCORE selected  

3.1.4 Aesthetic Impact, Compatibility with Neighborhood 

This variable is used to assess the blending of a proposed 
pedestrian facility with the physical surroundings of a resi-
dential neighborhood. It should only be considered when 
pedestrian facilities are located in residential areas (e.g., 
sidewalks, paths, pedestrian/bicycle networks). 

A checklist of favorable and unfavorable components is 
shown in Figure 19. The points in each checklist are to be 
added separately and then combined by subtracting the un-
favorable point sum from the favorable point score. Non-
applicable points for a specific facility should be ignored, 
automatically assigning a neutral value of 0 to that compo-
nent. 

Rating 

Favorable No Unfavorable 

Component or Improved Change or Decline 

Interest expressed in project 

Access to neighbors and friends 

The pedestrian facility as a 

meeting place 

Neighborhood communications EII (e.g., 	bulletin boards) 

Access to community facilities rn 111111 (e.g., 	shopping, 	theaters) 

Access to public transit fl IJ 
Activities plarned (e.g., 	block 

parties) 

Protection of privacy 

Fewer motor vehicles 

Bicycle/jogging paths 

Sum the columns as indicated: Favorable = Unfavorable 

Total CO JNITY PRIDE AND INTERACTION SCOP.E is 

Favorable Sum - Unfavorable Sum 

Figure 18. Neighborhood/community impacts. 

3.2 Commerclaullndustrlal Districts 

The implementation of many, if not most, pedestrian facil-
ities vitally concerns the affected business interests in the 
vicinity. Not only long-term benefits but also survival during 
the construction and transition phase of the project are major 
considerations, especially for small local business persons. 
This section directs special attention to short-term (1 to 5 
years) effects on business enterprises from implementation 
of a pedestrian facility, with the highest ratings assigned for 
those plans estimated to have the least detrimental effect. 

3.2.1 Gross Retail Sales 

The change in gross sales from last year's performance for 
the period under question is probably the single most impor-
tant evaluation criterion for any retailer. Even though dif-
ferent stores will operate at different profit margins, and any 
increase in sales is likely to be more profitable than average 
(because the fixed expenses of rent, utilities, and some or all 
of the payroll have already been recovered), retailers still 
prefer to evaluate only the change in gross sales. This often 
reflects business people's reluctance to allow any useful in-
formation to get into the hands of competitors. Frequently, 
however, the store owners are unsure of their actual marginal 
rate of profit because of the complexity of its determination. 

Changes in gross sales result from improved customer 
access, a greater volume of pedestrian traffic passing the 
store, improved attractiveness of individual stores or the 
general area, increased retail space afforded by vertical sepa-
ration of at least a portion of the pedestrian traffic, and 
changes in the number of visitors, including out-of-town 
tourists. Individual store owners should be asked to estimate 
the effect of the facility on their businesses, although they 
may be reluctant or unable to do so without a trial experi- 
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Positive Compatibility Components 

Structure and shape complementary to neighborhood 
architecture style 

Pleasing and complementary colors or textures 

Unobtrusive grade change features (ramps and steps 
hould be masked if possible) 

Continuity of pathway with existing pedestrian paths 

Blended signing with no glare lighting 

Overall lighting complementary to existing light 
features and intensity levels 

Continues existing bicycle/jogging paths 

Reduced motor vehicle traffic 

Compatible noise levels; 50-55 db(A) in many 

neighborhoods 

Residential privacy protected 

Sum of positive components = 

Negative Compatibility Components 

Unpleasant contrast between facility and existing 
architecture style 

Displeasing color or texture contrast 

Little pedestrian path continuity 

Obtrusive signing 

Uncomplimentary lighting and fixtures compared to 
existing features 

Increased motor vehicle traffic, especially trucks 

Increased noise levels--over 55 db(A) 

Privacy or sleep disturbed by users 

Additional litter or vandalism 

Fences, poles, or wires 

Sum of Negative Components 

Total AESThETICS AND CPATIBILITY SCORE is 

Posttiv. Sum - Negative Sum +  

Figure 19. Compatibility with residential neighborhood. 

mental street closure. Although temporary or trial solutions 
lack many of the amenities of a permanent installation (such 
as attractive walking surfaces trees, benches, and foun-
tains), they can provide an indication of the public and busi-
ness acceptance of the concept. 

A more dependable source for estimates of changes in 
sales would be a large department store (often part of a chain) 
that has a research or statistics department, particularly if it 
has assembled data from previous experiences with similar 
projects. A chamber of commerce or merchants' association 
may be able to supply some data, but usually it will direct one 
to an executive of the major retailing firms, who will be the 
ultimate source of information. 

One rule of thumb relates the increase in sales attributable 
to a successful facility (change in sales for the region) to the 
increase in pedestrian traffic on the mall. Retailers know that 
sales are directly proportional to foot traffic, and the ratio of  

changes in sales to changes in foot traffic was found to be 
about I to 10. In Norwich, England, there was a 5 percent 
improvement in sales that could be attributed to a street 
closure with a 45 percent increase in pedestrian traffic. Gross 
sales in downtown Kalamazoo, Michigan, for 1959, the first 
year after a mall in the area was completed, increased 15 per-
cent. Retail sales for the county increased 12 percent for that 
same period, so sales attributable to the mall is 3 percent. 
Pedestrian traffic on the mall increased 30 percent. 

Experience also shows that the rate of sales increase is 
likely to be limited to the first few years of a mall's existence 
because the novelty of the installation wears off and another 
sales attractor will probably be introduced into the region. 
Because sales are not expected to decrease beyond the 
5-year projection period, the sales increases in the first year 
and subsequent four years build an increased sales base, 
attributable to the mall, that should continue for years into 
the future. 
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Estimate as accurately as possible the average annual 
change in retail sales attributable to the pedestrian facility for 
the first two years. This will be equal to the sales change for 
the affected stores minus the regional average for the same 
period. Use this percentage as the retail sales score. Inas-
much as a —10 to + 10 scale is being used, indicate as —10 any 
2-year annual decrease in sales greater than 10 percent, and 
as + 10 any 2-year annual increase in sales greater than 10 
percent. If projections indicate an expected sales volume 
decrease of greater than 10 percent, serious consideration 
should be given to alternatives with less severe impacts on 
local merchants and business persons. 

It is expected that the projection of gross retail sales will 
be assessed at one time for the area affected by the facility as 
a whole, rather than scaling up from estimates from particu-
lar stores or groups of businesses. However, when the shop-
owners are contacted to determine their displacement or 
renovation costs for evaluating variable 3.2.2, they may be 
asked about their estimates of changes in gross sales, and this 
may be used as input to this estimation process. 

RETAIL SALES SCORE selected  

3.2.2 Displacement or Renovation Required or 
Encouraged by Facility 

This variable consists of the out-of-pocket costs to busi-
nesses incurred as a result of implementing the pedestrian 
facility. Unreimbursed costs from business displacements by  

the facility should be calculated. This number could be nega-
tive if a business were reimbursed more than its actual costs. 

The costs of renovation to storefronts should be estimated, 
including signing (such as the replacement of hanging signs 
by backlighted signs flush against the building), window dis-
plays, and the cleaning and painting of building exteriors, by 
sandblasting if appropriate. They may be: 

Required, as in the case of signing ordinances. 
"Voluntary" but encouraged by. the merchants asso-

ciation and all of the larger stores, which might typically be 
the case for comprehensive cleaning of building fronts. 

Completely voluntary, such as a remodeling of the 
front window display area. 

If only a small number of stores are affected by the facility, 
or if a thorough evaluation is being made, contact all store 
and building owners to determine their estimates of the dis-
placement or renovation expenses anticipated. If many busi-
nesses are involved, a suitable shortcut procedure is to select 
typical stores, to represent the average, and multiply unit 
costs by the number of stores in that group or scale unit costs 
on the basis of frontage feet if that seems more accurate. 
Figure 20 is intended to aid in assembling the necessary 
information. 

The rating for this variable is based on the ratio of dis-
placement and renovation costs to the anticipated change in 
gross sales, item 3.2.1. The following scale gives the relation-
ship between this ratio and the point score: 

Relocation 
Storefront Building Total 
Renovation Cleaning  

Store (or building) type 

Name of typical store (or 
building) type  

Frontage for typical store 
(or building)  

Cost for typical store 
(or building)  

Total frontage and/or number 
of stores (or buildings) in group  

Total costs for group 

Store (or building) type 

Name of typical store 
(or building)  

Frontage for typical store 
(or building)  

Cost for typical store 
for building)  

Total frontage and/or number of 
stores (or buildings) in group  

rTotal,wts for group 

Figure 20. Relocation and renovation cost worksheet. 
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RATIO OF DISPLACEMENTS AND RENOVATION 

COSTS TO CHANGE IN GROSS SALES 	 POINT SCORE 

5 -10 
4 -7.5 
3 -5 
2 -2.5 
1 0 
0.8 2 
0.6 4 
0.4 6 
0.2 8 
0 10 

DISPLACEMENT OR RENOVATION SCORE selected 

For example, if a pedestrian facility required no business 
relocation, storefront renovation costs were $10,000, and 
building cleaning cost was $40,000, while the average annual 
sales increase attributable to the mall was 4 percent on a base 
of $1,000,000, the rating would be based on the ratio. 

10,000 + 40,000 - 50,000 - 1.
25 

1,000,000 x 4% - 40,000 

From the scale, the score must be interpolated between 0 and 
-2.5, and is -06. This is rounded to -1. 

3.2.3 Ease of Deliveries and Employee Commuting 

A significant purpose of a shopping mall or commercial 
district is to increase the flow of merchandise into and out of 
the area; hence, the ease of deliveries to an area is important. 
The flow of goods out of the area is usually handled by the 
pedestrians, particularly in downtown locations. 

There are three major methods of truck deliveries to down-
town businesses and other freight receivers. One is via the 
use of off-street loading docks; another is on-street curb 
parking immediately adjacent to a rear door or side-door to 
the store or building; and the third is on-street curb deliveries 
using the front customer entrance. Each of these will be 
affected differently by motor vehicle traffic restrictions. 

Off-street loading docks can be found at very large freight 
attractors, such as large department stores, hotels, and office 
buildings. They are preferable to other forms of goods deliv-
ery because conflicts between trucks and pedestrians or 
other motor vehicles are greatly reduced or eliminated. 
Therefore, if the facilities affected by motor vehicle restric-
tions have off-street loading bays, they will not be impacted 
by the restrictions and thus they score a "0" for no gain or 
loss. If the addition of off-street loading areas is included as 
part of a new building under construction concurrently with 
the pedestrian facility, it would merit + 10 because it is a big 
improvement. On the other hand, if an off-street loading 
dock were required to be added to an existing building, it 
should score -10 because of the much greater expense of 
retrofitting. 

If there is now on-street curb parking, there may be prior-
ity parking for trucks, no special provision for truck parking, 
or illegal truck parking and standing. If curb deliveries will 
still be permitted, and the parking regulations remain the 
same, score "0" because there is no gain or loss, unless there 
is significant interference with sidewalk pedestrian traffic. If 
parking regulations are changed to make deliveries easier,  

score +5. An example of this regulation would be the estab-
lishment of a truck loading zone with commercial vehicle 
parking only between 7 a.m. and 7 p.m. Similarly, score -5 
if parking regulations and access are changed in a manner 
that makes deliveries significantly more difficult. 

If motor vehicle traffic is prohibited during all or part of the 
day on a street, stores that receive their deliveries on that 
street will have to make other arrangements. Deliveries may 
be permitted only during certain hours of the day, depending 
on local conditions —store hours, office hours, and peak-
hour congestion. This might require certain adjustments on 
the part of receivers and the trucking companies due to labor 
contracts and security considerations. However, over the 
long run, adjustment may be more efficient because there 
would be no vehicle congestion to compete with delivery 
trucks, and store personnel could be organized to receive 
goods for a few specified hours per day. Smaller stores are 
affected by changes in the hours of deliveries more than 
larger stores because the person needed to receive the goods 
represents a significant fraction of the labor force for a small 
store. The score for this situation might range from +2, re-
flecting more efficient deliveries, as previously described, to 
-8 if there were a major inconvenience and significant cost 
for most truckers and receivers. 

Truckers are likely to benefit from changes in the hours of 
deliveries at the expense of the receivers. Also, as noted, 
different stores will be affected differently by changes in 
regulations. If this is the case, a table should be constructed 
which shows the benefits or disbenefits to each stakeholder 
on a scale from -10 to + 10. These should be combined using 
appropriate weights to arrive at an aggregate score. For ex-
ample, consider a simplified situation with two scores and a 
trucking firm that serves both of them. If the big department 
store benefits slightly frm the change of delivery hours (+2), 
the small shop is severely inconvenienced (-8), and the 
trucking firm benefits (+6), the net score would be zero if all 
three were weighted equally. If the small shop were given 
more weight, the net result would be a disbenefit; whereas, 
if the trucker or the large store were weighted more highly, 
the net result would be a positive benefit. 

An alternative to restricting truck traffic to certain hours is 
to prohibit it at all times, in which case the drivers would 
have to park on the nearest street and transport the goods to 
the store by hand or with a dolly. A special case is currency 
shipments to and from banks by armored car. If the courier 
must walk with money any distance away from his truck, 
there is a company rule that he must walk with his gun drawn. 
This will detract from the atmosphere of the mall, so it is 
suggested that armored cars be made exempt from restric-
tions that apply to other trucks. This has been done on the 
Sparks Street Mall. 

The score for an outright prohibition of trucks, requiring 
use of handcarts for delivering goods, will range from -5 to 
-10, depending on the distances involved, frequency, and 
nature of deliveries. An alternative to accommodate outright 
prohibition of trucks would be the establishment of local 
consolidated delivery centers that would receive shipments 
for all affected buildings, and deliver the goods manually or 
mechanically. These centers could prove to be a net benefit, 
perhaps with a score of +5, depending on its operating costs 
and success. 



Actual Score 

Possible 	(leave blank 

Score 	if not applicable) 

It is not expected that a pedestrian facility will cause in-
convenience to employees who commute to the site because 
pedestrian access will be improved. However, lack of park-
ing or other inconveniences might cause difficulty in at-
tracting and retaining employees for some employers. If this 
case holds, subtract up to 5 points from the ease of delivery 
score to reflect any special problems for employee com-
muters. Figure 21 recapitulates the suggested scoring for this 
variable. 

3.2.4 Attractiveness of Area to Business 

Evaluation of this variable is made by reviewing items 
shown in Figure 22 and checking the appropriate boxes. The 
score is obtained by summing the values checked. 

3.3 Urban Planning 

3.3.1 Adaptability to Future Transportation Development 
Plans 

The adaptability of the pedestrian facility (as a transporta-
tion link) to future transportation system development plans 
is covered in 1.2.4. However, many facilities, particularly 
those designed for the purpose of providing a safe and en-
joyable place for pedestrians to move leisurely and stop, 
impact the land use in the vicinity as much as or more than 
they affect the transportation system. The degree to which 
the facility fosters or hinders planned land uses for the area 
is measured by this variable. 

As an example, consider a downtown pedestrian mall. Al-
though a pedestrian mall may introduce a revitalization to a 
downtown area, alone it might be insufficient to save a city 
that has already gone into decay. If businesses will be moving 
out of the area with no replacement, there will not be any 
pedestrians left to enjoy the mall. 

Evaluation of the impact of the facility on planned devel-
opment can be performed best by an urban planner respon-
sible for the area in question. Indeed, if the facility has been 
proposed by the planning or development agency having 
jurisdiction over the area, there is assurance that the facil-
ity's operation will conform with long-term development 
plans for the area. Unless there is in-house struggling, the 
score for this situation would be +10. For other conditions, 
the rating should be assigned accordingly. 

-10 	 -5 1 0 	 +5 

Requires signifi 	 No significant 	 Enhances de- 

cant modifications 	 effect on short- 	 sired land use 

to existing land 	 or long_term 	 and growth 

use and develop- 	 land use and do- 	 patterns 

mont to accoo- 	 velopmont plans 
date the facility 

FUTURE URBAN PLANS SCORE selected __________ 

3.3.2 Net Changes in Tax Receipts and Other Revenue 

Changes in government revenues can be estimated in dol-
lars by the planner with inputs from appropriate government 
agencies. 

Sales taxes are usually collected by the state and partially 
reimbursed to the cities (or sometimes vice versa), thus gross 
receipts data are available from the collection agency. Data 
are categorized by the state of sale and are considered con-
fidential, but they should be available on an aggregate basis 

Facilities have off-street loading 

arrangements 0 

Off-street loading areas are to be 

added: 

For new construction +10 

For existing buildings -10 

Parking regulations: 

Remain the same 0 

Changed to make deliveries easier +5 

Changed and make deliveries more 

difficult -5 

Restriction of truck deliveries 

to certain hours +2 to -8 

Outright prohibition of trucks -5 to -10 

Above, 	but with local consolidated 

delivery centers -5 to +5 

Inconvenience to employee 
commuters 0 to -5 

Total DELIVERIES AND C 	UTING SCORE is sum of values scored 

above = 

If sum of values exceeds +10, 	score +10. 

If sum of values is less than -10, 	score -10. 

Figure 21. Urban goods movement point allocation. 

YES NO 

Is there a significant rise in the rate of 1 
voluntary improvements to the property? 

Is there a trend toward the acquisition of 
additional selling and storage space? 

Is there a low vacancy rate for stores? 

Is there expressed interest by out-of-town 
firms to move into the area of the pedestrian 

facility? 	(This may be measured by the 

volume of inquiries to the Chamber of Com- 
merce or the local economic development 
administration if there is one.) 

In addition to advertising for individual 

stores, do the merchants publicize the area 
surrounding the pedestrian facility as a 

place to go to shop? 

Do the merchants show enthusiasm for the area 
1 

as a place to do business? 
- 

Are there informative, educational, or 
entertaining displays in store windows or 
in hotel and office lobbies? 

Are there any special promotional activities 

sponsored, 	such as car displays, 	boat shows, ED 
or sidewalk sales? 

Is there a festive atmosphere, making the 
1 

area pleasant for shopping? -. 

Can many out-of-towners be found among the 1 
consumer foot traffic? 

Total ATTRACTIVENESS TO BUSINESS SCORE is sum of values checked above 

Figure 22. Evaluation sheet for area attractiveness to business. 
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either for geographic units or by type of business. Geocoding 
programs of census data in some states has made it possible 
to measure data by city cells. These data are confidential, 
under the control and security restraints of the government, 
but are accessible on a contractual basis. 

Change in assessed property valuation, and hence prop-
erty tax revenues, may be estimated by the assessment office 
of the city or county government. If this total change is X 
percent, it is assumed that it occurs at a rate of X percent/5 
for the first 5 years and then remains at the resulting level for 
the next 20 years, making a total planning horizon of 25 
years. According to data collected by the Downtown Re-
search and Development Center (7) for Kalamazoo, Mich., 
Knoxville, Tenn., and Pomona, Calif., X can range from 20 
percent to 75 percent. 

If the pedestrian facility were strictly a business invest-
ment on the part of a municipal government, this variable 
would be the most important evaluation criterion. However, 
other motivations (i.e., the other variables) are likely to be 
more significant. Further, tax receipts and other government 
revenue resulting from a particular pedestrian facility will be 
mixed with other general revenue, not specifically ear-
marked to defray the facility's operating and construction 
costs. Thus, the magnitude of additional revenue can be com-
pared with the government's total budget rather than merely 
with the expenditures for the pedestrian facility. For a small 
city within a metropolitan area, a major new shopping/com-
mercial pedestrian facility might generate municipal revenue 
as much as 10 percent of the city budget, although in most 
cases it will be a smaller fraction. Ten percent is used to set 
the endpoint of the scale for this variable. 

To evaluate this variable, estimate as accurately as pos-
sible the average annual change in sales, corporation income, 
and property tax receipts; parking, motor vehicle, and pedes-
trian violation fines; and other government revenue attrib-
utable to the pedestrian facility for the first 2 years. The 
annual average over a 2-year period is taken to compensate 
for the first year's settling in period, as is done for retail sales 
in Section 3.2.1. Divide this annual change by the total city 
budget, exclusive of the pedestrian facility. When expressed 
as a percentage, the number will be equal to the rating for this 
variable. Because + 10 is the maximum scale value, indicate 
as + 10 any increase in revenue of more than 10 percent. If a 
decline in total municipal revenues is greater than 10 percent, 
discussions should be held to examine alternatives with less 
serious revenue impacts. 

TAX RECEIPTS SCORE selected =  

3.3.3 Public Participation in the Planning Process 

Figure 23, adapted from Yukubousky (26), describes a 
wide variety of community interaction techniques ranging 
from zero public participation to a high degree of community 
input. Some of the techniques might appear inappropriate for 
simple pedestrian facilities, having been designed for prepa-
ration of comprehensive metropolitan and regional transpor-
tation plans. However, community participation is felt to be 
important for all pedestrian projects also; therefore, the scale 
described in Figure 22 is equally applicable to both small and 
large projects. 

CHAPTER THREE 

MEASURING DOLLAR COSTS AND BENEFITS OF A PEDESTRIAN 
FACILITY 

DECISION RULES FOR PROJECT SELECTION 

The usual rule for economic efficiency when costs and 
benefits are measured in dollars is to select the project or set 
of projects that yields the greatest net present value. This is 
defined as the difference between the present value of the 
benefits received from the projects and the costs of imple-
menting the projects. When there is a budget constraint of 
total project construction cost, this decision rule amounts to 
maximizing the present value of benefits for the available 
budget. If there are several independent projects from which 
to choose, selection in the order of declining benefit-cost 
ratios will obtain the set that maximizes present value 
(Andersen et al. (1) gives a full discussion of using benefit-
cost ratios, and Grant and Ireson (11) illustrates using the 
internal rate of return for project selection in a consistent 
manner). 

In cases where all costs and benefits are not measured in 
dollars, such as the evaluation method for pedestrian facili-
ties, decision rules are not so readily formulated and depend 
on some translation of points into dollar equivalents. For the 
purpose of illustration, consider a cost-effectiveness àp-
proach in which the cost and the score (as a proxy for 
effectiveness) of each facility are compared. Assume first a 
set of alternatives—A, B, C, and D—that score and cost as 
follows: 

ALTERNATIVE 	SCORE 	COST ($1,000) 	POINTS/$1 ,000 

A 100 150 0.7 
B 100 100 1.0 
C 150 100 1.5 
D 200 200 1.0 
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Actions of Implementing Agency 

Point 

Score 

Monitor newspapers, 	radio, 	and television -10 

Conduct background studies and review election issues -9 

Catalog planning and design concepts -8 

Monitor impacts of complicated projects 

Initiate legislation -6 

- 	Produce material for the media -5 

Present range of alternatives to public -4 

Map socioeconomic and attitudinal data -3 

Illustrate plans in nontechnical terminology .2 

Educate public about ongoing planning and decision-making 
process 	 - -1 

Maintain open planning and projectfiles; 	listen to the. 
public for suggestions 	 . 0 

Survey opinions and attitudes 	 . +1 

Hold public hearings early in the planning process, with 
videspread publicity at least one-month in advance of 
each meeting +2 

Hold a citizen referendum, to ensure draft plans will 
incorporate the majority opinion of the community +3 

Assemble a panel of community residents assisted by planners 

to make recommendations on alternative proposals at 
community meetings 	 - +4 

Set up community-led seminars +5 

Use a citizen advisory committee. 	Request a written review 

of all draft plans and alternative suggestions +6 

Mediate between parties 	 . +7 

Appoint a task force 	 . +8 

Hold workshops or informal, neighborhood work meetings +9 

Employ community residents, for brainstorming sessions, 
ombudsmen, and role playing +10 

PUBLIC PARTICIPATION SCORE selected  

Figure 23. Rating score for community interaction techniques. 

It is,clear that alternative B is preferable to A because it 
costs less and achieves the same score; and C is preferable 
to B because it achieves a higher score for the same cost. But 
what of D? Alternative D has a point-per-$1,000 ratio equal 
to that of B, but when D is compared to C, the added score 
is 50 points and the added cost is $100,000. This gives an 
incremental (or marginal) ratio going from C to D of only 0.5 
points per $1,000. Incrementally, D offers less benefits per 
dollar than A, B, or C individually. Thus, C is the most 
preferable alternative. 

To describe a project selection procedure, one must first 
be able to establish an acceptable score per $1,000. This is 
called an "acceptable level." Whatever this level is, it has 
the effect of setting a dollar equivalence to the score, because 
only projects with a higher score per $1,000 would be judg&l 
worth constructing. Based on experience with past projects,  

there may turn out to be different levels for different- facility 
types, which would indicate the degree of preference for 
each project type relative to other types. In the case of proj-
ects A, B, C, and Din the foregoing example, if the minimum 
acceptable score was 0.8 points per $1,000 and the projects 
were independent, projects B, C, and D would be acceptable 
if they could all be funded within existing budget levels. 

If the projects were mutually exclusive (alternatives for the 
same site), project C should be chosen because it dominates 
A and B, and the incremental score/dollar ratio of D com-
pared with C is only 0.5 points per $1,000. Select nonmu-
tually exclusive projects within a budget limitation in order of 
their score/dollar ratios until either the available budget is 
exhausted or the lowest acceptable score per $1,000 is 
reached. Note that an alternative to this cost-effectiveness 
approach to project selection is to simply apply the score/ 
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dollar ratio to project scores and conduct the selection proc-
ess as an economic analysis directed to maximizing net 
present value. 

CONVERSION TO DOLLAR VALUES 

Three of the 27 evaluation variables are costable; each of 
these is first expressed in dollar units and then scaled to the 
+ 10 to —10 range. Gross Retail Sales (3.2.1.) are translated 
to the + 10 to —10 scale based on their average annual per-
centage increase. Displacement and Renovation costs (3.2.2) 
are transformed by expressing them as a fraction of the 
change in gross sales. The third costable variable, Tax Re-
ceipts and Other Revenue (3.3.2) is transformed to the +10 
to —10 scale by dividing the existing total city budget for the 
previous year. 

Value of Pedestrian Travel Time 

Two other variables, pedestrian travel time (1.1.1) and 
societal costs of accidents (2.1.1) are frequently translated 
into dollar costs in transportation studies, but this assign-
ment requires judgments to be made of the value to society 
of an individual's time and the value of reducing accidents, 
particularly fatalities and serious injuries. This assignment of 
value is not required by the methodology, but the procedure 
for imputing values to each of these variables is described 
subsequently for use by those who desire it. 

By the same means that value can be established for sav-
ings in automobile travel time (by observing drivers' and 
passengers' willingness to pay for the time savings by using 
a faster toll road), pedestrian travel may be evaluated by 
willingness to pay transit fares to save time. However, there 
are other factors involved in the pedestrian's decision to take 
transit, particularly comfort and a chance to sit down while 
traveling. Nevertheless, a few attempts have been made to 
quantify the value of pedestrian travel time based on willing-
ness to pay transit fares and other models. 

Contemporary investigators have concluded that motor 
vehicle travel time savings for commute trips should be 
valued at approximately one-half the prevailing wage rate. 
Thomas (22) used 0.5 of the hourly wage rate, Ellis (8) used 
0.5, and Webster (25) used 0.55. Thomas and Thompson (23) 
have shown that the value of travel time varies significantly 
with the magnitude of time saved per trip. Updated values of 
their findings presented in Andersen et al. (1) indicate values 
of 6.4 percent of the wage rate for time savings of less than 
5 mm, 32.2 percent between 5 and 15 mm, and 52.3 percent 
over 15 mm. 

A higher value should be assigned to the travel time of 
pedestrians than that of passenger car occupants. This is 
because the motorist is in a climate-controlled environment, 
physically protected, and psychologically insulated from the 
outside. The pedestrian, on the other hand, pays a higher 
price for travel because of being rained upon, splashed on, 
exposed to cold, threatened by accidents, and possibly suf-
fering an invasion of his psychological buffer zone. The 
pedestrian is frequently a purchaser. All of the face-to-face 
business transacted in a city, except for a limited number of 
drive-in facilities, is conducted by pedestrians. Because he 
makes shorter trips than the motorist, a given delay will 
account for a larger fraction of his total trip and, thus, causes 
more inconvenience. His time is at a different level of percep- 

tion from that of the motorist and, therefore, has been valued 
by researchers at two or three times the rate for motorists. 
The values derived by various investigators are as follows: 

RATIO OF PEDESTRIAN 

TRAVEL TIME VALUE 

TO MOTORIST 

INVESTIGATOR 	 TRAVEL TIME VALUE 

Quarmby (19) 2 to 3 
Lisco (15) 2.8 
Ellis (8) 2 
Pushkarev and Zupan (17) 3.2 
Dawson* 2 

*From personal correspondence, 1975. 

The elderly, handicapped, young,, and poor—because 
they often do not own automobiles—are likely to be over-
represented among pedestrians in suburban and rural loca-
tions. These people are often not employed; thus, they 
probably assign a lower value than average to their time. 
Hence, a lower value of time could be used for locations 
other than central business districts. It is also more appro-
priate to express pedestrian travel time as a value per minute 
(than per hour as for passenger car time) because pedestrian 
trips are usually shorter. Even though the time saved is small 
compared to the total trip time, it is still perceptible to the 
pedestrian. 

The low values associated with small travel time savings 
for motorists are related to the variability in motor vehicle 
travel time for a given trip, which is a function of traffic 
congestion, time of arrival at traffic lights, presence of law 
enforcement officers, weather, and the time required to find 
a parking space. Pedestrians, on the other hand, are more in 
control of their total travel time, inasmuch as stops for rest, 
sight-seeing, shopping, or conversation are usually discre-
tionary. Only delays due to conflicts with vehicles and other 
pedestrians are usually beyond the control of the pedestrian. 
Informal observation by project team members shows that 
pedestrians are acutely aware of, and quite irritated by, even 
small delays, such as turning vehicles or escalator queues. 
Additional evidence is provided by the design guidelines for 
new elevator installations in office buildings, which frequent-
ly specify average waits of no more than 30 sec and average 
travel times of no more than 60 to 90 sec (Strakosch (21) at 
a considerable cost expense per elevator. Thus even small 
changes in pedestrian travel time, particularly those caused 
by delays rather than changes in walking distance, should be 
appropriately valued in the methodology. 

Considering all of the foregoing, and making the assump-
tions listed in the following, acceptable values have been 
developed for pedestrian travel time. The assumptions are as 
follows: 

The average wage rate is $8 per hour for pedestrians in 
a busy central business district (CBD) and $6 per hour for 
otherpedestrians. Wage rates in CBDs are higher because a 
substantial fraction of pedestrians in the average CBD hold 
supervisory or professional positions at higher wage rates. 

Automobile travel time is valued at one-half the pre-
vailing average wage rate, and pedestrian travel time is 
valued at 2½ times the value for an automobile traveler, or 
1¼ times the wage rate. 
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Delays of up to 5 min are valued at twice the average 
	Table 4. Values of pedestrian travel time. 

wage rate. 
Leisure travel and the time of limited-mobility groups 

is valued at ½ the normal rate. 
Children under the age of 16 have a travel time of 1/10  

that of commuters, except when the travel decision is made 
by the parents, in which case other trip characteristics (such 
as safety) may be more important than travel time. 

When calculations are performed using the listed assump-
tions,the guidelines given in Table 4 are obtained. The reader 
is, of course, free to use other values, particularly to reflect 
the local economic conditions. 

The total cost of pedestrian travel time is obtained by using 
the data summarized in Chapter Two, Section 1.1.1.5. The 
total travel time (in minutes) for each pedestrian group is 
multiplied by the corresponding values from Table 4 produc-
ing travel time costs for the existing situation and for a pro-
posed facility. 

Societal Costs of Accidents 

The approach taken to the evaluation of accident costs is 
to estimate the total societal costs resulting, directly or in-
directly, from motor vehicle accidents involving pedestrians. 
The monetary values presented here are based on the 
NHTSA study, "Societal Costs of Motor Vehicle Acci-
dents" (24). When values from this study are updated to 1980 
using a 6 percent cost increase per year, the average societal 
cost of a fatality is estimated at $320,000; the average cost of 
a nonfatal injury (average of disabling and nondisabling) is 
estimated at $11,600. These values include medical costs 
(doctors, medication, special services), legal and court costs, 
hospital costs, loss of income, employer losses, losses to 
others, funeral cost (for fatalities), cost of community ser-
vices, pain and suffering, losses in assets, and insurance 
administration costs. 

By combining the figures in Table 5 with an estimated 
probability of a pedestrian accident per person crossing in 
urban areas of 5 x 10-  (16), an estimated societal pedestrian 
accident cost of 1.4 cent per person crossing is obtained. This 
combination provides an estimate of accident costs at an 
existing or planned pedestrian facility based on the number 
of pedestrians crossing vehicle lanes. But it also should be 
noted that complete vehicle/pedestrian separation will result 
in no such crossings, which will reduce the accident cost for 
such a facility to zero. Planners who are proposing facilities 
in an area with reliable historic accident experience data can 
use the previous data and scale it by the estimated number of 
pedestrian crossings in the proposed facility divided by the 
estimated number of pedestrian crossings during the corre-
sponding accident data collection period. 

A technique was developed to modify the basic pedestrian 
accident risk figure per crossing (5 X 10) by considering 
several pedestrian, vehicle, environmental, and traffic con-
trol factors. The relative accident risk per crossing for each 
facility (or each crossing point within the facility if neces-
sary) is developed using Figure 24. For each crossing to be 
analyzed (one representative crossing may be evaluated if 
several similar corssings are involved), check off the boxes 
that apply, then sum the results (using the formula below) 
under both present and planned conditions, obtaining net 
involvement rates (NI rate) for both situations. 

Value of Time (per minute) 
Central Business Other 

Type of Pedestrian (or Trip) Districts Locations 

Couseuters, workers on lunch 
break, or unknown mix 17C 12C 

People in the course of their 
work 20 154; 

Delays (such as 8top lights) 27c 20c 

Other: 	Leisure trips, personal 
business, handicapped, retired, 

or students 7C SC 

Elementary achool children 2C Ic 

Table 5. Accident frequency and cost by severity. 

Frequency 	Cost per 

of Severity 	Accident 
Accident Severity 	per Accident 	by Severity 

Fatality 	 3 per 100 	$320,000 

Disabling injury 	40 per 100k 	
$ 11 600 

Nondisabling injury 	57 per 100k 

All 	 100 per 100 	$ 20,850 

After estimating the present and proposed number of 
pedestrian crossings per year, the following formulas can be 
used to obtain a dollar cost figure for each site alternative. 
Equation 10 can be used if reliable historic accident data are 
not available, and Eq. 11 or Eq. 12 can be used if such data 
are available. 

Annual - Estimated no. of 
x $20,850 Cost - annual accidents 

- Accident risk per < Proposed no. 
X $20,850 

- crossing 	of crossings 

Proposed Proposed no. 
x $20,850 = 5 x 10-7 X 	x 

NI rate 	of crossings 

(10) 
Annual - Historic accident Proposed 

Cost - risk per crossing 
X 
 NI rate x 

Proposed no. 
X $20,850 

of crossings 
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Number of: Rate Decreases Average Rate Increases 

Elderly (>65) Few [] 5% [] 10% [] 20% [] >30% [ 
cc Very Young (<10) Few [] 1% [} 2% [] 4% [J >8% [} 

Alcohol Involved None Few Efl Mod [] Mod- [J High [] 
LU High 

Illegal Crossings None [] Few [] Mod [] Mod- [J High [J 
High 

Average Vehicle Volume Low [] Mod- [] Mod [] Mod- [] High ft] 
Low High 

LU 

Average Vehicle Speed [] [ [I] [i1 >40 
[1 (5065) (>65) 

LU  > Turning Conflicts None Few [J Mod [] Freq. [] Many [) 
One-way Traffic - Yes R3 No [j] - 

i- Sight Distance Good [] Fairly [J Fair [] Poor [j] Bad [j] 
LU 

Crossings 	
(Good Light) Few [] Mod- [] Mod [] - 

After Dark 	
(Poor Light) - - Few [] Mod [j] Many [J 

Weather Mild [] Mod- [J Mod [] Mod- [j] Severe [] 
Mild Severe 

Signalization (Presence) Ped & [J Veh [] None [) 
o Veh Only 
cc 

Police Enforcement (Ped Laws) Heavy [J Mod [] Light [] 
Active Public Education Yes - No 

Sum the colums as indicated and Decreases _/100 - Increases _/100 - 
divide each sum by 100: 

Net Involvement Rate is Increase Rate - Decrease Rate•  + 1 = Avg : jrage 
Mod 	

ee 

Ped - Pedestrian 
Veh = Vehicle 

Figure 24. Accident involvement rate adjustment. 

Historic no. 
accidents 	Proposed = 

Historic 	 NI rate 

no. of 	X 
NI rate 

crossings 

Proposed no. 
X $20,850 

of crossings 

Proposed Proposed no. - 
Annual = Historic no. 	NI rate • of crossings 

Cost 	of accidents 	- Historic Historic no. 
NI rate of crossings 

x $20,850 	 (12) 

The estimated accident cost savings of a proposed pedes- 

(11) 	trian facility equals the present accident cost minus the esti- 
mated accident cost of the proposed facility. 
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CHAPTER OlE 

INTRODUCTIOS ARD RESEARCH APPROACH 

NCHRP Report 189, published in 1978, describes a method for eval-

uating all of the major and minor impacts, both positive and negative, 

of facilities designed for the safety, convenience, or transportation of 

pedestrians. That method was applied by the researchers at four locations, 

two existing pedestrian facilities, and two planned facilities. Despite 

the comprehensiveness, uniqueness, and proven use of this method, it 

has not been used by very many cities to date. 

The purpose of Project 20-10 (2) has been to fill this gap by 

refining the method, adding to it the results of any recent research on 

pedestrians or evaluation techniques, simplifying the method and the 

technical user guide which describes it, and to prepare audio-visual 

materials to supplement the technical user guide. Another objective 

has been to extend the method by applying it to warrants for pedestrian 

and vehicle traffic separation. 

The two major efforts in this project were the literature review 

and the preparation and revision of audio-visual materials. Other tasks 

of the research were subsidiary to these; and a list of all of the tasks 

appears in Table 1. A computer-generated listing of research report 

and technical journal article abstracts was the first step in the 

literature review process. More than 1500 abstracts were produced. 

Table 1 

TASK LISTING 

Number Name 

1 Prepare Working Plan 

2 Review Current Literature 

3 Subdivide Facilities and Variables 

4a Adapt Measurement Techniques 

4b Study Warrant Feasibility 

5 Develop User Guide Materials 

6 Review Test Plans 

7 Initial Test Period 

8 Second Test Period 

9 User Guide Review and Report 

These were reduced to approximately 100 items, which were ordered and 

then reviewed. As part of this process, slide shows on pedestrian 

related subjects were received from the National Highway Traffic Safety 

Administration, Downtown Research and Development Center, Highway Users 

Foundation for Safety and Mobility, and the Federal Highway Administra-

tion's National Highway Institute, and reviewed for style and format, 

plus possibly for slides that might be incorporated into one of the audio-

visual presentations. 

Preparation of first draft scripts for the audio-visual materials 

was delegated to media specialists. Then graphics were prepared, photo-

graphy selected or taken, scripts refined, music recorded, and narrations 

made. The results were shown to members of the research team and their 

associates repeatedly during the period when revisions were made, before 

any showings to outsiders. The formal testing was accomplished in two  

steps. The first step consisted of personal presentations by one or 

two research team members. Discussions were held with the group of 

viewers immediately after each presentation in order to answer their 

questions and gauge their reactions. A list of questions had been pre-

pared for the research team member to raise during this discussion, 

but this proved to be unnecessary because the viewers offered comments 

on the presentations, the method, and related topics with little or 

no prompting. 

The second step of field testing took place after the user materials 

were revised following the initial test. Letters were mailed to cities 

identified in an Urban Mass Transportation Administration report on 

transit malls, plus those with which the researchers were familiar, and 

recommendations received from cities contacted during the first step of 

testing. Those that responded favorably (about half) were contacted 

by telephone and were sent copies of the technical user guide. Arrange' 

ments for sending out the audio-visual materials were made with the 

four cities that requested them. Comments were solicited by telephone, 

and it was generally agreed that they would be sent in letter form to 

the researchers. The results of the testing are described in Appendix C. 

CHAPTER TWO 

FINDINGS 

OTHER EVALUATION TECHNIQUES 

After a detailed literature review task encompassing about 100 

documents selected from more than 1,500 computer-generated abstracts, 

it was discovered that there were no new measurement techniques beyond 

those reviewed by the researchers during the previous research project. 

In addition, there were no new methods or procedures designed for or 

applied to the evaluation of facilities for pedestrians. Although 

numerous discussions of measuring particular attributes and of evaluat-

ing pedestrian facilities in geoeral terms were discovered, there were 

none that could be incorporated into the evaluation procedure. This 

could be interpreted flatteringly by the researchers for the thorough-

ness of their previous research, but another explanation could be the 

general neglect of the pedestrian compared with the emphasis given to 

other passenger transportation modes in urban areas, such as automobiles, 

transit, and bicycles. 

WARRANT S * 

The final report for the previous research project proposed an 

"extension of the research.., to use the evaluation methodology as a 

basis for developing warrants for pedestrian facilities. Not all of 

the measurement techniques would be needed for this application because 

many of them are more applicable to evaluating proposed changes, rather 

than quantification of existing problems." This subject-has been studied 

*A warrant isa rule used to determine when the installation of parti-
cular traffic improvement is justified from a performance, safety, and 
cost point of view. 



in the course of the research, and it was concluded that such a warrant 

could indeed be developed. 

Background 

An important need exists for a system that can quantify pedestrian 

conditions to the extent that requirements for specific separate pedes-

trian facilities can be established. A recent Federal Highway Adminis-

tration (FHWA) study (documented in working papers for Contract DOT-

FH-11-9247) investigated warrants and design selection criteria for 

highway over- and undercrosaings for bicyclists, pedestrians, and the 

handicapped. Internal Working Paper 1 from that study (DeLeuw, Cather 

& Company, 1978) contributed many of the ideas that are in this back-

ground discussion, and, with LIE Project Committee 4E-A Informational 

Report (1972), is the source for the section below on types of warrants. 

In order to have overall safe and efficient pedestrian traffic move-

ment in a city or state, similar situations should be given similar 

treatments. Whenever certain combinations of conditions are present, 

the need for a specific type of control or facility is warranted. Thus, 

warrants are criteria or measures of need that serve as guidelines for 

the decision-making process, rather than absolute criteria to indicate 

a "must do" situation. 

Development of a circulation plan is a thorough process during which 

numerous alternatives are considered. After the plan has been approved, 

evaluation of any particular pedestrian facility focuses on the degree 

to which the site is essential to the system as a whole. 

Threshold warrants state that if a specified combination of factors 

exist, then a pedestrian facility is justified. FHWA's Manual on Uniform 

Traffic Control for Streets and Highways minimum pedestrian volume 

warrant is a good example of a threshold. It is satisfied when there 

are 600 or more vehicles and 150 or more pedestrians per hour during 

each of eight hours of an average day. Threshold warrants frequently 

result in the establishment of warrant conditions that are difficult to 

meet, and hence many borderline and "near miss" traffic situations (such 

as 149 pedestrians during one of the eight hours in the example given 

above). Threshold warrants are thus often inadequate because they are 

not sufficiently responsive to justification factors not considered by 

the warrant. 

Point warrants utilize numerical values for various parameters. 

Weights are assigned to the factors, and summation of all values produces 

a score which can then be utilized as a comparison or ranking tool. The 

evaluation method developed during this project is an example. Point 

warrants can indicate potential benefits of proposed facilities that do 

not meet the conditions of the threshold, but approach them, and also 
Pedestrian-oriented warrants were originally treated in the same 

have other important demonstrated needs. 
way, although the current thinking is that pedestrian warrants are usually 

not even guidelines, but advisory in order to provide a rational basis 	Existing Warrant Systems 

for decision-making. With pedestrians, there are more considerations 	 An extensive literature review by the researchers discovered a 

than with vehicular traffic only. For example, a separated pedestrian 	total of only six other pedestrian warrant systems. They are as follows: 

route that receives very little use could be a misapplication of tax- 	 1.. City of Seattle (van Odder, 1970) 

payer funds, but at least in most cases will not degrade the overall 	
2. New Jersey Department of Transportation (Batz et aS., 1975) 

 
3. FHWA Manual for Planning Pedestrian Facilities (Prokopy, 1974) 

transport system. An unwarranted stop sign, on the other hand:  increases 	 4. FHWA Manual on Uniform Traffic Control for Streets and High- 

vehicle Operating costs for motorists and could increase the frequency 	
ways (FHWA, 1971) 

5. Road Traffic Board of South Australia (Crinion, 1972) 
of accidents. 	 6. NCHRP Project 3-20 (Lieberman et al, 1976). 

Another example of the difference between vehicular warrants and 

pedestrian warrants is that vehicle warrants are calibrated and tested 

only with traffic counts and accident data. Because of the number of 

factors to be considered for evaluation of pedestrian facilities, data 

requirements are much greater. 

Types of Warrants 

Four types of warrants are used for evaluation of pedestrian 

facilities, 

Economic warrants 

System warrants 

Thresholds 

Point ratings. 

In an economic warrant process, monetary benefits for both vehicles 

and pedestrians are compared with construction and maintenance costs. 

Benefits are usually limited to time savings and reduced accident losses. 

These are usually difficult to determine for pedestrians, especially 

where the facility permits pedestrian activity that did not exist before, 

such as a freeway or creek crossing. 

System warrants are used to justify facilities that are essential 

components of an entire system, such as a circulation master plan. The 

circulation plan should include descriptions of all pedestrian elements. 

Items 1, 2, and 3 are described on page 13 of NCHRP Report 189. 

Three of these systems are threshold warrants, two are point warrants, 

and one juan economic warrant. This is show,, in Table 2. No examples 

are shown for system warrants because they cannot be generally applied 

to different cities. A different circulation master plan, and hence 

system warrant, must be prepared for each city. 

- Table 2 

EXAMPLES OF WARRANTS 

Type 	 Examples 

Economic 	FHWA Manual for Plaeeisg Pedestrian Facilities 

System 	These depend upon the implementing agency 

Threshold 	Road Traffic Board of South Australia 

FHWA Manual on Uniform Traffic Control for Streets 
and Highways 

NCHRP Project 3-20 

Point 	City of Seattle 
New Jersey Deoartment of Transportation 
NCHRP Project 20-10 (2) 

Number of Parameters 

There are wide differences in the number of parameters considered 

in the pedestrian warrant systems that were investigated. The number 

of parameters correlates with the type of warrant. Threshold warrants 

can consider as few as two variables (vehicle and pedestrian traffic 

volumes) to as many as sevee, when speed limit, vehicular delay, accident 

rate, night distance and roadway width are considered. The economic 

warrant explicitly considers nine costable benefit factors. 
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Point warrant systems, because of their design and flexibility, 

consider even more parameters--nine in New Jersey, eleven in Seattle, 

and 27 in NCHRP Project 20-10 (2). Those 27 variables are actually 

a suatjom of more than one hundred discrete elements. All these 

individual parameters are both practical and desirable in a comprehensive 

pedestrian facility evaluation and prioritizatiom scheme such as the 

one developed in this project. However, for purposes of screening out 

locations where separate pedestrian facilities are not warranted and 

determination of which proposals should be fully evaluated, only a 

subset of the variables is really necessary. 

Use of Method 

Of the variables that are included in the evaluation method that 

is the subject of the current research project, about half evaluate 

the existing conditions only, and the other half develop a score that 

depends upon a comparison of existing conditions with the planned 

facility. Four of the variables evaluate a planned facility only, 

independently of what currently exists. Since warrants are applied 

to an existing situation, only the variables that evaluate existing 

conditions can be used in a warrant without modification. All but two 

of the eleven variables which evaluate only existing facilities are 

appropriate for use in a warrant. One additional variable, Societal 

Cost of Accidents, can be modified for warrant purposes, thus bringing 

the total number of variables to ten. These variables are listed in 

Table 3. 

Table 3 

FACTORS FOR USE IN WARRANTS 

Pedestrian Transportation 

1.1 Ease of Walking 
1.2 Convenience (Access and Availability) 
1.3 Special Provisions for Various Groups 

Safety 

2.1 Societal Cost of Accidents 
2.2 Accident Threat Concern 
2.3 Crime Concern 
2.4 Emergency Access/Medical and Fire Facilities 

Environment/Health 

3.1 Pedestrian Oriented Environment 
3.2 Noise Impacts of Motor Vehicles 
3.3 Health Effects of Walking (exercise, fatigue. etc.) 

Note: Except for variable 2.1, Societal Cost of Accidents, which is 
described in Figures 2 and 3, the procedure for evaluating 
these factors is described in the technical user guide. 

Evaluation of the new Societal Cost of Accidents variable, modified 

so as to be applicable for an existing situation, is described in 

Figure 1. As modified, this variable no longer depends upon pedestrian 

volume, which is considered with the total score for all ten weighted 

variables, not separately for accidents. 

Since there are now ten factors within the three major categories, 

only a two-level hierarchy is needed., as shown in Table 3. This 

makes determination of weights and-scores easier than for the 

three-level hierarchy which is used in evaluation of planned facilities 

Weights totaling 1002 should be assigned to the ten variables by the 

decision-maker. This permits flexibility for any community to specify 

warrants that are tadlored to its needs. No other pedestrian warrant 

system has this advantage. 

Figure 1 

EVALUADG SOCZAL COST OF ACCIDTS (Variable 2.1) 

The total societal cost of motor vehicle accidents involving 

striang is a function of the m=ber of accidents, thei.r severity, 

many direct and indirect costs such as medical and hospital, 

.1 income loss, psin and suffering, and insurance administration 

:s. This section provides a technique for estimating the relative 

of accident occurrence based on past experience of pedestrian, 

tie, environmental, and traffic control components. By multiplying 

accident risk by the nuliber of pedestrian exposures (in terms of 

atrium cossings of vehicle roaiays), an estimate can be made of 

number of accidents. Relative accident risk is estimated and then 

to determine a unitless accident score for alternative pedestrian 

The accident risk crossing for each location under consideration 

estimated using the accident involvement rats adjustment (.Figure 2). 

each crossing to be analyzed (one representative crossing may. be  

luated if several similar crossings are involved), check of f the 

as that apply, then divide the column sums by ten as shown in 

are 2. 

Total COST OF ACCIDT SCORE - Rats Decreases —Rate Increases +2 

the score is lower than -10, indicate it as -10. 

First, priorities should be established for the three major cate-

gories, and 100 percentage points should be divided among them. Then 

do the same thing for the variables that fall under each category. Zero 

is a legitimate percentage value to use at any level. After all of the 

weights have been assigned, review them and revise if desired. Check 

that each set of weights adds up to 1002. Finally, multiply the category 

weights and individual weights. Round the product to.the nearest 12. 

The result is a percentage weight for each variable. 

Proposed Application of Warrants 

After weights have been assigned, the ten variables (or fewer if 

some are given zero weight) are evaluated on the uniform +10 to -10 

stale (as described in the workbook). The signed score for each variable 

is then multiplied by the percent weight for that variable. All of the 

products should be added together to obtain an overall score which could 

range from -1000 to +1000. Then, determination of whether or not a 

pedestrian separation facility is warranted at the site under consider-

ation depends upon the pedestrian flow volume during the fourth highest 

hour of an average day, as shown in Table 4. Regardless of how low the 

score is, no facility is ever warranted if it will not have at least 

five users during the fourth highest hour of an average day. A site 

with a net score of zero (i.e., where the positive aspects of that 

location as far as pedestrians are concerned are exactly offset by the 

negative factors) must have a fourth highest hourly pedestrian traffic 

volume of at least 200. 

When the 85th percentile speed of major street traffic exceeds 

65 kilometers per hour (40 mi/hr), or when the site being considered 
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lies within the built-up area of an isolated community having a population 

of less than 10,000, then Table 5 should be used instead of Table 4, because 

ff ji s differences in the nature and operational characteristics of traffic in 

5 
urban and rural environments and smaller municipalities. 	At the other extrem: 

a E D D 0 0 0 higher threshold levels should be developed for use in cities with very high 

• a pedestrian volumes, such as New York. 

- Table4 
- PEDESTRIAN TRAFFIC VOLUMES NECESSARY TO 

0 0 0 0 0 0 0 0 I 
WARRANT SEPARATION FROM VEHICLES 

If the weighted score, when 	 Then a fourth highest hourly 

a g I computed as described in 	 pedestrian traffic volume of 
> . the text is 	 at least the following is necessary 

to warrant separaflon. 

000 0 0 0000 0 I 0 0 001 lower 	 at least 	5 -500 or 

: 
— . 	 o -200 	 120 

-100 	 160 

a +100 	 240 
• +200 	 280 

Z Z I vv Z +300 or higher 	 320 or higher 

Table 5 

VOLUME SUBSTITUTE PEDESTRIAN TRAFFIC 

S 	- Ji WARRANT FOR RURAL AREAS AND SMALL TOWNS 

a Fourth highest hourly volume 

2 	p 
. —at be the following to 

- 
> > For a weighted score of ... 	 warrant separation 

, s_ B 
• 

	

or 	lower 	 at least 	4 

	

: 	 30 I 
NYIBiSBOSa 3IIH3A J.N3IBNOSIANS 

__ _1OB____
J.NO3 	1 -300 	 60 

-200 	 85 
-100 	 110 

0 	 140 
+100 	 170 
+200 	 200 
+300 or higher 	 225 or higher 

Requirement for Field Evaluation 

Potential users should note with caution that this proposed warrant 

has not been field tested, having been produced by literature research 

and contemplation only. 	In particular, Tables 4 and 5 need to be cali- 

brated on the basis of actual field data. 	An attempt was made to set 

these at a high level, so thy would not warrant separate facilities that 

are not truly needed. 	Only field testing can validate whether the war- 

rants were set at the appropriate level. 

USER ACCEPTANCE OF THE EVALUATION METHOD 

During the first round of testing the audio-visual materials 

developed during this project, the group discussions that the researchers 

held with city planners and engineers were very enlightening. 	They provided 

specific information about the audio-visual materials, and also some 

information about applications of the method itself. 	The informality 

of these discussions enhanced the flow of information on this subject, 

compared to the subsequent field test task, where the neceasity of 

primarily conmiunicating in writing in some cases limited the total 

amount of information, and in almost all cases limited the subject 

matter strictly to feedback on the user materials. 	Key insights developed 

during these discussions and subsequent correspondence are as follows: 

The procedure should be called an 'evaluation method" rather 

than a "methodology.' 	The original term infers an academic orientation 

• that could not serve practical purposes. 

Many public works projects (including pedestrian facilities) 

are ultimately selected by politicians in order to serve the needs of 

special interests. 	Modifications of this type can occur at any time 



during the planning process, even after construction has already begun, 

regardless of how carefully the project is designed and evaluated. 

The method cannot be used to make a final decision among different 

pedestrian projects within the same city because of the political 

decision process. Planning officials in the first four cities visited 

during the field testing expressed frustration that the location for 

pedestrian projects is always selected either because of political 

pressure or because of restrictions placed on the use of federal 

or state funding grants, and never by objectively evaluated need. 

The method is well suited to evaluating alternative projects that are 

being considered for the same location, as illustrated in the video-

tape, especially when federal funding requires an analysis of alterna-

tives, or if an environmental impact assessment is performed. The 

method can serve as a viable alternative to project selection on the 

basis of emotions, especially when pedestrian safety is involved. 

The method may be, used by a state agency to compare pedestrian 

projects at different locations within the state. Political interests 

are less likely to override more technically derived decisions in a 

statewide setting than they are in any given municipality. 

Table 6 

PEDESTRIAN FAeILIrf EVALUATION VARIA3LES 

1 . Travel Time 
Pedestrian 2.  Ease of Walking 
Transportation  Convenience 

 Special Provisions for Various Groups 

5, Motor Vehicle Travel Costs 
Other  Use of Automobiles 
Transportation  Impact on Existing Transportation Systems 

S. Adaptability to Future Transportation 
Development Plans 

 Societal Cost of Accidents 

Safety 
 

112. 

Accident Threat Concern 
 Crime 

Emergency Access/Medical & Fire 
Protection 

 Pedestrian Oriented Environment 
Environment/  Effects of Air Pollution 
Health 

116. 
 Noise Impacts 

Health Effects of Walking 

Residential Dislocation 
Residential/ 

117, 
 Community Pride and Cohesion 

Community  Community Activities 
 Aesthetic Impact, Compatability 

with Neighborhood 

21, Gross Retail Sales 
Commercial/ 1122. Displacement, Replacement, or Renovation 
Industrial Required or Encouraged by Facility 
Districts  Ease of Deliveries & Employee Commuting 

 Attractiveness of Area to Business 

 Adaptability to Future Urban 
Urban Development Plans 
Planning  Net Change on Tax Receipts and Other 

Revenue 
 Public Participation in the Planning 

Process 

CHAPTER THREE 

INTERPRETATION, APPRAISAL, APPLICATION 

POTENTIAL APPLICATIONS 
OF TECHNIQUES DEVELOPED 

The primary objective of this research was to develop user 

materials that describe a comprehensive method for evaluating the 

social, environmental, and economic benefits of pedestrian facility 

proposala. Benefits and disbenef its are quantified by a set of measure-

ment techniques developed for the 27 variables listed in Table 6. 

The overall evaluation method combines analytic measurements of the 

27 variables and decision makers' explicitly stated subjective velues 

(weights) for the relative importance of each variable. 

Because many of the variables are subjective in nature (e.g., 

comfort, attractiveness, noise), the calculation of benefits is per-

formed using a unitless scale of positive and negative values (+10 to 

-10) for each variable. Positive values correspond to desirable char-

acteristics; negative values indicate undesirable characteristics. 

Zero values indicate either does not apply" or "indifferemce' (neither 

good nor bad). 

Unitless scoring allows comparison of alternatives at a single 

location without the need for assigning dollar values to the many non-

economic impacts of pedestrian facilities (and many other public projects) 

Guidance is also provided for obtaining benefit values in dollars, if 

required, to allow comparison of pedestrian facilities with other budget 

expenditures. The primary basic use of the methodology is for evaluation  

ann comparison of proposals for pedestrian facilities, according to the 

objectives of this research. This application is described in detail 

in the technical user guide. Another use of the 

scoring system is to evaluate existing pedestrian problem locations 

on a comparative basis. This could be used to indicate the locations 

that deserve further study. The scoring system may also be used 

as a design evaluation tool to encourage alterations that will increase 

the benefits obtained from pedestrian facilities. 

Explicit weighting of the relative importance of each variable 

requires a formalization of preference values for the community. This 

determination may be made by the decision-maker alone, or may be the 

result of extensive public participation. Once developed, the explicit 

use of such weights provides consistent evaluation criteria. Suggested 

sets of weights for safety and for suggested social/commercial oriented 

facilities are provided for those who choose not to 

develop their own weights. 

Possibly the greatest advantage of the evaluation method is that 

it allows and encourages use of many benefit measures usually excluded 

from conventional economic analysis. By reflecting cosmunity needs 

and values that are not easily quantified, use of the method may provide 

adequate justification for projects not defendable previously by econ-

omic analysis alone. The evaluation method described in the user guide 

requires between one and ten person-days of effort for evaluation of a 

reasonable number of alternatives at a single location, depending on the 

number and complexity of the alternatives. Medium to large size cities 

can use the method with their existing staff and resources. 



AUDIO-VISUAL MATERIALS 

A finding of the original pedestrian facility evaluation study 

was that the research report could be supplemented with the use of a 

well-designed visual display using sophisticated graphics techniques. 

A narrated slide show or a moving picture might be the best format. 

The presentation could convey the information presented in this report 

rapidly and effectively to decision-makers, community groups, and 

planners. In order to follow that recommendation, the most significant 

effort on Project 20-10 (2) has been the development of user materials. 

Included within that effort has been a simplification of the method and 

of the instructions for using it wherever possible. Now, the procedure 

is described as an evaluation "method' rather than "methodology." This 

is indicative of the attempt to switch from an academic emphasis to 

one that is more practically oriented. Ironically, this has reduced 

somewhat the need for audio-visual materials to supplement the Technical 

User Guide, but it is felt that they can be quite valuable for certain 

applications, particularly for technical personnel and nontechnical 

persons who are not especially knowledgeable about or sensitive to the 

needs for pedestrian facilities. For example, the nontechnical pre-

sentation could be used as an excellent introduction to a public meeting 

about proposed pedestrian facilities. The technical presentation might 

be shown to an individual assigned to evaluate alternative pedestrian 

facilities who has no.previous experience in evaluations of this type. 

Selecting Type of Presentation 

It was known from the beginning of the research that the audio-

visual materials must reflect the needs of two quite different types 

of stakeholders: technical persons (such as transport planners, de-

signers, and evaluators), and nontechnical persons (such as facility 

users, political decision-makers, and other persons or groups affected 

by the facility). It was later realized that the needs of those two 

groups were so different that completely separate presentations would 

have to be developed. Then the type of presentation was determined. 

For large audiences, such as might view the nontechnical presentation, 

it was important to be able to project an image so people in the back 

of the room could see it. Thus, a movie, filmstrip, and slide show were 

considered. The technical presentation would probably have a much 

smaller audience, but the ability to have a moving picture was required 

so that concepts could be explained or illustrated fully. Thus, movies 

and video were considered. Movies were quickly eliminated because of 

the expensive production costs. Filmstrips were rejected because of 

the difficulty in finding equipment to show them. Thus, a slide show 

was selected for the nontechnical presentation, and videotape for the 

technical presentation. 

with the Presentations 

During the preparation, testing, revision, retesting, and final 

revisions of the audio-visual materials, several important lessons were 

learned. At first we were afraid that some potential viewers of the 

presentations would experience difficulty in obtaining the proper equip-

ment for viewing it, especially video playback monitors. Fortunately, 

this turned out not to be the case. Only one prospective viewer (a Panel 

Member) could not obtain a slide synchronizer, so he was able to read 

the script (Appendix a) and advance the slides manually on a regular slide 

projector that did not have the audio synchronization equipment. There 

were no reported difficulties in obtaining the U/Matic video cassette 

playback monitor required for viewing the technical presentation. Local 

television stations are usually happy to lend their equipment to govern-

ment agencies or public interest groups for viewing tapes such as these. 

They do this for their own interest, since all television stations must 

be relicensed periodically by the Federal Communications Commission (FCC), 

and one of the factors that the FCC considers is the degree to which 

the station serves the community interest. Many schools and corpor-

ations with their own training programs have this equipment. During 

the first round of field testing, we were pleased to learn that the 

Boston Redevelopment Authority has several video cassette recorders, 

which were used for making a presentation there. They are attached to 

electric timers, and they record evening news broadcasts on different 

television stations; so on the next business day, city staff members 

can view segments that are of particular interest to the city government. 

We found that all of the cities contacted were very eager to have 

one of the researchers come visit and make a technical or nontechnical 

presentation, as appropriate. This was not surprising because the cities 

invited to participate in the field tests were chosen from a list of 

50 cities involved in various stages of planning pedestrian-oriented 

facilities. The list was compiled from a small literature search that 

included transportation control plans submitted by various states to 

the U.S. Environmental Protection Agency in order to demonstrate how 

they expect to reduce emissions from motor vehicles. We also used ex-

tensively the December 1977, Auto Restricted Zones Site Selection 

Methodology Final Report published by the U.S. Urban Mass Transportation 

Administration, for information about cities that were contemplating 

pedestrian projects. However, when the cities were offered a loan of 

the audio-visual materials, so they could make the presentation them-

selves, the enthusiasm waned considerably. This was because many of the 

planners we spoke to did not want to take an advocacy position of 

recommending the NCHRP evaluation method to their colleagues, especially 

without prior viewing of the audio-visual materials. Even though the 

planner could present the materials as "the NCHRP'a method" (and not 

their own), in zany cases they were afraid that their colleagues would 

perceive them as advocating the method. Perhaps this could be allev-

iated by scheduling a lunchtime shoving or some other nonwork time. 

Alternatively, the video presentation cassette could be left in the 

video monitor room on certain designated days, and interested persons 

could view it individually or in small groups at whatever time is con-

venient for them. Since the liaison person would not be present during 

the viewing, then he or she would be less likely to be thought of as 

an advocate of the method. 

Preparation of the slide show was a difficult and lengthy process. 

This was because the script had to be perfected and expertly announced; 

photographs, drawings, and graphics had to be made or selected to best 

illustrate the message and all be consistent with one another; the timing 

had to be worked Out precisely, with audio and visual presentations syn-

chronized; and the music and sound effects had to be recorded and mixed. 

All of the viewers had their own opinions about what was lacking, what 

needed improvements, and how this should best be done. The best strategy 

is to first develop a script which leaves the audience with the desired 



message, and which most of the viewers find acceptable, and then select 

photographs and graphics to illustrate the words that are spoken. In 

addition to being keyed to the sound track, the graphics should be of a 

consistent style and theme. 

One problem with the slide show has been to present a feeling for 

the depth and precision of the evaluation method, but not to overwhelm 

the viewers with details that could be gleaned from the technical user 

guide, if necessary. Thus, only 16 of the 27 variables are listed for 

the viewers of the presentation, and they are shown on the screen only 

for a brief period. In order to provide the viewers with a list that 

they can study at their leisure, and also to review the major steps of 

the evaluation, a handout was prepared, as shown in Figure 3 (A and B). 

If it is distributed before the presentation begins, then viewers will 

realize that it is unnecessary for them to take notes, and then they 

can more thoroughly enjoy the show. 

Figure 3B 

27 Primary Factors for Pedestrian Facility Evaluation 

TRANSPORTATION 
Travel time 
Ease of walking 
Convenience (access and availability) 
Special provisions for various groups 
Motor vehicle travel costs 
Use of automobiles 
Impact of existing transportation systems 
Adaptability to future transportation development plans 

SAFETY/ENVIRONMENT/HEALTH 
Societal cost of accidents 
Accident threat concern 
Crime concern 
Emergency access/medical and fire facilities 
Pedestrian-oriented environment 
Effects of air pollution 
Noise impacts of motor vehicles 
Health effects of walking (exercise, fatigue, etc.) 

RESIDENTIAL/BUSINESS 

Figure 3A 

Evaluating Pedestrian Facilities  

to measure the net benefit of a planned or
existing pedestrian facility. 

[ 	 ] 

There are three major categories 01 impacts which relate to any pedestrian 
facility. Within these categories, there is a total 0127 primary factors that can be 
measured. These factors are listed on the reverse side of this sheet.  

A facility is eseluated on a score 01+1010-10 for each factor. 	 . 	1 

-i 

Multiply the weight for that factor by the score from above. 	 i2h. 

Add the weighted scores to obtain a total score 	 ,... 	. 

S 8. 

When used to evaluate and compare proposals for future pedestrian facilities, this procedure provides a good 
indication o the elf ects and impacts to be espected. II is also useful for evaluating existing situations where 
pedestrians and vehicles come into conflict, as well as in determining the adequacy of existing separated pedestrian 
facilities. 

For further inlotmation, contact either of the persons listed below. Handbooks and a technical presentation which 

describe the evaluation system are available. 

Mr. Marc F. Roddin 	 Mr. R. Ian Kingham 
SRI International 	 Transportation Research Board 
Building 22 	 2101 Constitution Avenue, N.W. 
Menlo Park, CA 94025 	 Washington, D.C. 20418 
(415) 326-6200, ext. 2438 	 (202) 389-6741 

Residential dislocation 
Community pride and cohesion 
Community activities 
Aesthetic impact, and compatibility with neighborhood 
Gross'retail sales 
Displacement or renovation requIred or encouraged by facility 
Ease of deliveries/employee commuting 
Attracfiveness of area to business 
Adaptibility to future urbandevelopment plans 
Net change in tax receipts and other revenues 
Public participation in the planning process 

CHAPTER FOUR 

CONCLUSIONs AND SUCCESTED RESEARCH 

GENERAL CONCLUSIO1tS 

A primary objective of this research, the refinement of a compre-

hensive method for evaluating the social, environmental, and economic 

impacts of proposals for pedestrian facilities, has been achieved.' 

Measurement techniques were developed for variables that quantify 

all significant direct and indirect benefits and disbenef its of facil-

ities separating pedestrians and vehicles. Hundreds of individual 

parameters are examined as components or characteristics of the 27 

measurement variables in the user guide. The method combines analytic 

measurement of these variables with weights selected by the decision-

maker on the relative importance of each variable. The result is a 

comprehensive and consistent, flexible and responsive tool for traffic 

engineers, planners, developers, architects, evaluators, political 

decision-makers, lobbyists, and coxauunity civic groupa. 

The extensive range of measured parameters provides a broad per-

spective on the design of pedestrian facilities. The inclusion and 

quantification of many subjective variables reflect the presence of 

needs and desires within the commisnity that are usually excluded from 

conventional economic analyses. Thus, even though the methodology 

increases the number of impacts considered by the decision-maker, it 

makes the decision task easier by the use of explicit rather than 

implied evaluation factors. 



Audio-visual materials developed during this research supplement 

and enhance the method by illustrating a potential application of its 

use, and also i providing a more general introduction to the subject of 

evaluating pedestrian facilities. Hopefully, the availability and use 

of these materials will encourage more use of the method for evaluating 

proposed pedestrian facilities, which will, in turn, provide feedback 

which can be used to further improve the method. Agencies that request 

the audio-visual materials or the technical user guide should be con-

tacted about one year later to learn of their experiences in using the 

method and improvements that they wish to suggest. Prospective users 

of the method should be encouraged to telephone NCHRP or its contractor 

if they have any questions, and in this way the types of questions that 

are asked could provide insights as to how the method is being used and 

what the potential problem areas might be. 

This project also evaluated the potential use of the method in 

the preparation of pedestrian traffic warrants. All of the variables 

in the evaluation method were considered as possible candidates for 

warrants. It was found that eleven of the variables consider only 

the existing situation, and therefore are applicable to warrants, 

whereas the other variables evaluated the planned facility or com-

pared the existing and planned facilities. All but two of these 

variables were found acceptable for warrants, and a tenth variable, 

"Societal Costs of Accidents." was modified for use in the warrant. 

The research concluded that the evaluation method was indeed amendable 

to use as a warrant, and a sample warrant is presented in Chapter Two. 

SUCCESTED RESEARCH 

Field Testing of Warrant 

The sample warrant that was developed and is presented in Chapter 

Two has not been field tested. The original pedestrian facility 

evaluation method itself was field tested in four locations, and this 

experience was very helpful in perfecting it. A similar testing 

regimen is necessary for the pedestrian traffic warrant developed 

during this study. Letters would be seng'to the chief traffic 

engineers for a number of cities, inviting them to participate. 

State highway agencies and consulting traffic engineers would be 

contacted also. Those interested in participating in the study 

would be given a full briefing on the method. Potential problem 

locations would be identified, and necessary data would be collected. 

Assistance would be requested from political decision-makers and 

community interest groups to develop an appropriate set of weights. 

Locations that warrant pedestrian facilities would be more closely 

examined, and the list would be compared with those selected by using 

existing warrant evaluation procedures. If six to eight cities and 

one or two states (or regions of large states) were studied this way, 

potential application of the method for pedestrian warrants could be 

improved, demonstrated, and documented. 

Further Refinement of the Measurement Techniques 

This research has extended and refjmed a comprehensive method 

that evaluates all primary and secondary impacts of a wide variety 

of pedestrian-oriented facilities. The variables and their components 

were developed in their present form by the research team from minimal 

existing information in many cases. Inasmuch as the techniques have 

been tested only at four locations and only by the researchers  

responsible for their development, further refinement of the measurement 

techniques will undoubtedly occur when they are employed in future 

applications. Development and extension of this research should occur 

during the first few years that the method is used in the design and 

evaluation phases of a variety of projects that separate pedestrians 

from vehicles. It certainly would be desirable to collect all of 

these experiences at some future time. 

It is believed that further refinement of the measurement 

structure, the addition or deletion of variable characteristics and 

components, the technique for evaluating each component characteristic, 

the internal weighting of the various components, and the phrasing 

of the narrative and graphics could be embarked upon as a separate 

research study for almost any of the 27 evaluation variables. Indeed, 

some suggestions along this line were offered during review of the 

technical user guide, but these were received during the time when 

finishing touches were being made on the audio-visual materials. 

This was too late for seriously considering them for incorporation 

into the method, since we wanted the audio-visual materials to accurately 

represent the evaluation method. The suggested additional variables 

were "Enclosed Facility" and "Geographic Location." 

For most variables, the important components that characterize 

the particular impact have bien identified, but the four case studies 

were insufficient to perfect the relative weightings given to the 

various components. The implicit weights for each variable were 

determined as best estimates, based on reading the literature, dis-

cussions with facility planners and designers, the four case studies, 

and personal experience as pedestrians. In some cases, though, 

assignment of a particular set of weights was not justified, and all 

ot the characteristics were assembled into a checklist, implicitly 

assigning them all equal weight. The following seven variables 

should be examined more thoroughly in an effort to develop more pre- 

cise internal weights of their components: 

1.1.2 EasO of walking. 

1.1.4 Special provisions for various groups. 

2.2.1 Pedestrian-oriented environment. 

2.2.4 Health effects of walking. 

3.1.2 Community pride. 

3.1.4 Aesthetic impact, and cohesion compatibility with neighborhood. 

3.2.4 Attractiveness of area to business. 

In view of the experience gaimed in the conduct of this project, 

five additional variables (and one component) are believed to be candi-

dates for more comprehensive study and reformulation. These variables 

deserve more concentrated attention than was possible to this study be-

cause little previous research had been done in their particular domain. 

These six items are described as follows: 

1. Impact on existing transportation systems (1.2.3) provides 

the user with a chart for recording changes in the type of use and 

required modifications to existing transportation modes, but the analyst 

must use his own judgment to convert the entries in this table to a 

final score. The impacts of proposed pedestrian facilities on other 

transportation systems are poorly understood. In anticipation of ever-

increasing emphasis on energy conservation, on efforts to decrease urban 

air, water, and noise pollution, and on citizen demands for less con-

gestion, an effective and comprehensive evaluation of these multiple 

impacts is expected to become increasingly important to the urban 

planner. 
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For societal cost of accidents (2.1.1), greater accuracy is 

needed in predicting the frequency of pedestrian accidents, basing the 

predictions on facility design, use, and environmental characteristics. 

Also, an effort should be made to predict the severity of injuries and 

the probability of a fatal pedestrian accident, given these same parameters 

Additionally, research is needed to more accurately predict 

the occurrence and effects of criminal incidents (crime, 2.1.3), given 

information about the design and operation of the pedestrian facility 

and information about social content of the surrounding community. 

A major component of the litter control (2.2.1.2) component 

is the cleanliness index developed by the Urban Institute to evaluate 

street and alley litter conditions. This work should be extended to 

produce photographs illustrating the levels of cleanliness of pedestrian 

facilities such as malls and overpasses.  

relationship could be studied further with modern shopping malls and 

downtown business districts. This study could have a broader scope of 

the impacts of pedestrian facilities on retailers, how retailers can 

develop pedestrian facilities in order to improve business, and the 

potential for joint public-private participation. 

Finally, an extension of the evaluation method could be to develop 

a broad set of pedestrian facility design concepts and selection criteria 

related to facility purpose and stakeholder interests. Facilities inten-

tionally designed to achieve a high rating are likely to be well received 

in the community. With generally accepted pedestrian design criteria, 

cost savings would be realized in materials, assembly, and construction 

if modular, multipurpose components .f or pedestrian facilities would be 

developed. The need is for a system that will help to optimize tradeoffs. 

Additionally, model ordinances and building codes could be developed for 

use by cities desiring to guarantee that future public works and private 

For residential dislocation (3.1.1), further research should 	developments would be planned with the pedestrian user in mind. 

be directed to better understanding the social and psychological impacts 	 Another potential research topic would be to study attitudes held 

to individuals who are relocated, and how social assistance may be 	 by staunch automobile advocates, especially in the western states, towards 

designed to meet these needs, 	 individuals who choose to walk to their destinations or take public transit. 

Finally, a better means is needed for predicting and measuring 	Some people are made to feel inferior because they prefer walking to 

how a pedestrian facility affects the level of community activities (3.1.3). driving. The proposed study should examine these attitudes, attempt to 

Further study on any one of the 12 variables mentioned is believed 	
document them, and see what can be done to change them.  

to be a candidate subject for university research, and particularly well 	
The effect of pedestrian facilities on gross retail sales is covered 

 

suited for dissertation or thesis topics. 	
by variable 3.2.1. The rule of thumb used in the calculation is based 

on data from Norwich, England, and Kalamazoo, Michigan;. but those studies 

Other Related Research Topics 	 are old. Perhaps this variable could be reworked to include the most 

Other suggestions for research in areas related to this project, but 	recent research findings and observations of merchants. 

not direct extensiona of this study, are described in the following. 

The current research project was undertaken because pedestrians 

and motor vehicles usually cannot safely or comfortably coesist on land 

that is intensively used for transportation or other commercial purposes. 	 REFERENCES 

An increasingly attractive alternative to separating pedestrian and motor 

vehicle traffic is to allow only one of them within carefully defined 
	 1. Batz, T., Powers, .1., Manrodt, J., and Hollinger, R. L., 

borders. One solution is to restrict the operstion of motor vehicles in 
	 Pedestrian Grade Separation Locations--A Priority Ranking System. 

central cities. The means for accomplishing this have been researched 
	 Final Report, Division of Research and Development, New Jersey 

extensively and rough estimates made of the impacts of such actions. 
	 Department of Transportation (December, 1975). 

However, no definitive study has been made on comparative costs to 
	 2. Braun, R. L., and Roddin, H. F., Quantifying the Benefits of 

supporting and operating an urban transport system centered around the 
	 Separating Pedestrians and Vehicles.' NCHRP Report 189, 127 pp. 

automobile. The results of this study might prove to be very enlightening, 
	 (1978). 

for if the results show from a broad social perspective that the automobile 	 3. Crinion, J. D .,"An Assessment of Measures to Reduce Pedestrian 

is more expensive to maintain amd operate than the alternatives, cities 	 Accidents. 	Presented at the National Road Safety Symposium, 

would be able to more completely compute the financial and other advan- 	 Canberra (March 1972). 

tages that would accrue by eliminating automobiles from congested city 	
4. De Leuw, Cather S Company, Effective Treatments of Over and 

centers. 	
Undercrossings for Use by Bicyclists, Pedestrians and the Handi- 

An objective of this research project has been to assess a compre- 	
capped.' 	DOT-FH-11-9247 Internal Working Paper 1 (May 1978). 

hensive range of social, economic, and environmental impacts of proposed 
5. Federal Highway Administration (FHWA). "Manual on Uniform Traffic 

pedestrian facilities and to organize these impacts in a fashion that 
Control Devices for Streets and Highways" (1971). 

enables decision-makers to act with full knowledge of the implications 

of the various alternatives. Further research directed toward developing 
	 6. Institute of Traffic Engineers (ITE) Project Coemittee 4E-A, 

a rational decision-making strategy for local governments and others might 
	 "Pedestrian Overcrossings--Criteria and Priorities." Traffic 

bring the process further Into the public eye. If more knowledge were 
	 Engineerins, Vol. 43, No. 1, pp.  34ff (October 1972). 

available on how decisions may be guided by informed public inputs, 	 7. Lieberman, E. B., King, C. F., and Goldblatt, R. B. "Traffic 

community civic associations could learn to make themselves more effective 	 Signal Warrants." Final Report, NCIOP Project 3-20, KLD Associates, 

and presumably everyone would benefit as a results 	 Inc. (December 1976). 
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Prokopy, J. C. A Manual for Planning Pedestrian Facilities. FHWA 

Implementation Package 74-5, available from NTIS (June 1974). 

Urban Mass Transportation Administration, Auto Restricted Zones 

Site Selection Methodology, Final Report (UMTA-VA-06-0042078-4), 

(December, 1977). 

van Gelder, W. C., "Priority Study, Pedestrian Overpasses.' 

Traffic and Transportation Division, Seattle Engineering Department 

(March 1970). 

Clock tower, hotel and City Mall 

Plaza (Zurich, 1820). 

Crowded freeway at night. 

PLAZAS ADDED TO THE CHARM OF THE CITY. 

FOR PEDESTRIANS, IT WAS GREAT 

THE INCREASING VOLUME AND SPEED OF 

VEHICULAR TRAFFIC PLACED GREATER DEMANDS 

ON THE TIME AND TALENTS OF PLANNERS. 

(Freeway sounds) 

Woman at median island waiting 	THE PEDESTRIAN TOOK SECOND PLACE TO 

for a gap in traffic. 	 THE VEHICLE... 

Pedestrians Prohibited' sign. 	 AND SECOND PLACE.. .WAS LAST PLACE. 

. Person in wheelchair, confronted 	AND THE HANDICAPPED? 

by steps. 

Cut curb with support bar. 	 THEY WERE IGNORED, TILL RECENflY. 

Split screen; three photos of ped- 	WE HAVE REACHED A POINT WHERE WE MUST 

estrians and vehicles in conflict. 	GIVE GREATER CONSIDERATION TO THE 

PEDESTRIAN. 

Photo of wheel and feet. 	 THE ALARMINGLY HIGH NUMBER OF PEDESTRIANS 

KILLED OR MAIMED IN TRAFFIC ACCIDENTS 

MUST BE REDUCED. 

APPENDIX B 

SCRIPT FOR SLIDE PRESENTATION 

Evaluating Pedestrian Facilities. 	(Music for focusing and lighting 

Caveman trudging up slope, 	 adjustment.) 

Same man in toga. Rain is pouring. 	MAN HAS ALWAYS HAD TO SUFFER' 

slope now muddy. 	 INCONVENIENCE, DISCOMFORT, AND DANGER. 

(Wind, noise, lightning crash.) 

Same man in modern dress w/truck 	FOR THE PEDESTRIAN, DANGER IS ALWAYS 

bearing down on him. 	 NEAR. 

Fountain of Tortoises (Rome, 1850). 	IN THE PAST, THE PEDESTRIAN WAS BETTER OFF 

WHEN IT CAME TO SPACE IN WHICH TO MOVE 

ABOUT. IN THOSE DAYS EVERYONE WAS A 

PEDESTRIAN. 

Plaza in Versailles, with market/ 	(Telemann music) 

recreation area (cira 1850). 	 PEDESTRIAN PLAZAS WERE NOT ONLY SAFE 

FROM VEHICLES • BUT COMBINED MARKETS, 

MEETING PLACES AND RECREATION AREAS. 

Athenian Plaza at time of Pericles. 	GALLERIES AND CANOPIES SHELTERED 

PEDESTRIANS FROM THE SUN AND RAIN. 

Iominent pedestrian accident at 	(Car skid, scream, dull thud.) 

.,ntersectton. 	 THERE IS A PEDESTRIAN ACCIDENT EVERY 

MINI.TrE SOMEWHERE IN THE UNITED STATES 

Pedestrian fatality. 	 (Metronome'  ticking) 

- 	 .. AND ONE FATALITY EVERY HOUR. ALL DAY 

LONG. EVERY DAY OF THE YEAR. 

Air pollution over city skyscrapers. WE NEED TO REDUCE AIR POLLUTION ..... 

Drawing of hotrod at gas station, 	. . .AND, DECREASE OUR DEPENDENCE ON 

with thick black smoke coning from 	IMFORTED PETROLEUM. 

exhaust. 

Intersection crowded with 	 WE MUST GET PEOPLE OUT OF THEIR BUCKET 

pedestrians. 	 SEATS AND ONTO THEIR FEET. 

Children crossing street, holding 	PARKING THE CAR AND WALKING IS HEALTHY. 

'hands. 	 FOR THE WALKER. FOR EVERYONE. 

22 	Overhead walkway. 	 PEOPLE NOW SEE THE NEED FOR ATTRACTIVE, 

EFFICIENT PEDESTRIAN FACILITIES, 

SEPARATE FROM VEHICULAR TRAFFIC. 

23. Howard Jarvis on magazine cover. 	IT COULD BE ARGUED THAT SEPARATE 

PEDESTRIAN FACILITIES COST TOO MUCH 

IN THESE TIGHT TIMES. BUT ..... 

26. Drawing of: policeman, fireman, 	THERE ARE INCREASED COSTS AND DEMANDS 

teacher • nurse, engineer. 	 FROM SCHOOLS, POLICE AND FIRE DEPARTMENTS 

AND HEALTH AND SOCIAL PROGRAMS. IN FACT,. 

ALL THE BASIC CO6UNITY SERVICES. 



Man crossing street. 	 IT IS CHEAPER TO BUILD UNSEPARATED 

FACILITIES... 

Highway with sidewalk beside it. 	LIKE. HIGHWAYS WITH SIDEWALKS BESIDE THEM. 

THE BENEFITS ARE IMMEDIATE, DIRECT, 

AND TANGIBLE. 

Graph with: 	 BUT SAFE, CONVENIENT SEPARATED PEDESTRIAN 

-fatalities going down 	 FACILITIES SAVE LIVES ... CUT POLLUTION... 

-pollution going down 	 AND CERTAINLY REDUCE VEHICLE OPERATING COSTS. 

-auto expenditures going down. 

Shopping nail. 	 SEPARATE PEDESTRIAN FACILITIES WILL ALSO 

INCREASE RETAIL SALES IN ADJACENT STORES 

AND PARTICIPATION IN ..... 

Sidewalk crafts sale. 	 CRAFT DISPLAYS, STREET FESTIVALS, AND 

OTHER COMMUNITY ACTIVITIES. 

THESE ARE BENEFITS THAT PAY OFF, YEAR 

AFTER YEAR. 

People wandering through 	 SO... ALTHOUGH MONEY IS TIGHT... 

pedestrian facility. 	 SEPARATE PEDESTRIAN FACILITIES ARE A WAY 

FOR COMMUNITIES TO GET THE MOST 

FOR THEIR MONEY. 

Mall. CAN REI.AX OR SHOP. 	MALLS... 

Mini-Mall. MINI-MALLS ..... 

Small urban park. PARES .....AND 

Lawn bowling. RECREATION AREAS MEET THIS OBJECTIVE. 

AS YOU CAN SEE, THIS IS SOMEWHAT 

DIFFERENT FROM THE FIRST OBJECTIVE. 

THE PLANNER MUST UNDERSTAND WHICH OF 

THE OBJECTIVES MUST BE MET FOR A 

GIVEN FACILITY, BECAUSE IT WILL 

AFFECT THE VALUES ASSIGNED IN 

DETERMINING THE NET BENEFIT. 

Videotape and workbook. THIS SLIDE PRESENTATION DESCRIBES A 

PROVEN METHOD FOR EVALUATING PROPOSED 

PEDESTRIAN FACILITIES. 	AS YOU WILL SEE, 

THE METHOD COMBINES MEASURED QUANTITIES 

WITH COMMUNITY PREFERENCES. 	THE REMAINDER 

OF THIS PRESENTATION SUMMARIZES THE PROCEDURE 

AND ITS APPLICATIONS. 	A MORE TECHNICAL 

DISCUSSION IS AVAILABLE IN VIDEOTAPE AND 

WORKBOOK FORMAT. 

45. 	Graphic: TO DETERMINE THE NET BENEFIT OF A FACILITY, 

-transportation WE MUST COME UP WITH A SET OF FACTORS RELATINC 

-safety/health/environment TO THAT FACILITY. 	FACTORS THAT CAN BE 

-business and neighborhoods MEASURED. 	WE GROUP THEN INTO THREE MAJOR 

• CATEGORIES... 

 Graphic: LIKE ANY PUBLIC EXPENDITURE, THEY MUST BE 

benefits going up FUNDED ON THE BASIS OF MAXIMIZING BENEFITS 

non-benefits going down. FOR PEDESTRIANS AND MINIMIZING COSTS AND 

NEGATIVE IMPACTS • THE NON-BENEFITS. 

 Sketch of balance scale with PLANNERS MUST THOROUGHLY ASSESS THE 

benefits on one side and non- NET BENEFIT OF PROPOSED PROJECTS 

benefits on the other. AND EIISTING FACILITIES. 

 Graphic/total benefits: IN E NET BENEFIT IS WHAT YOU GET WHEN 

-total non-benefits YOU. SUBTRACT THE TOTAL SON-BENEFITS 

-net benefit. 	 . FROM THE TOTAL BENEFITS FOR A GIVEN 

- PEDESTRIAN PROJECT. 

BE FORE WE TALK ABOUT MEASUREMENTS, 

LETS TALK ABOUT OBJECTIVES. 

36. 1- meeting photograph (San Maten TO DEVELOP STANDARDS FOR JUDGING 

County Planning Conmission). PLANNED FACILITIES, WE MUST FIRST KNOW 

WHAT OUTCOME THE COMMUNITY WARTS. 

 Pedestrians on Skyway. TH 	FIRST OBJECTIVE IN PROVIDENG 

PE DESTRIAN FACILITIES IS THE SMOOTH FLOW 

OFE PEDESTRIAN TRAFFIC... 

 Pedestrian overpasn. PEDESTRIAN OVERPASSES AND UNDERPASSES ..... 

 Pedestrians emerging f rum subway PASSENGER LOADING AND UNLOADING AREAS 

station. AT TRANSIT DEPOTS ..... 

 Moving sidewalks. AND 	SIDEWALKS, ARE EXAMPLES OF 

FA

MOVING 

CILITIES THAT KEEP TRAFFIC FLOWING, 

ALLOWING MORE PEOPLE TO MOVE. 

 Pedestrians strolling through park. THE SECOND OBJECTIVE IS TO PROVIDE PLACES 

RE PEDESTRIANS CAN MOVE IN A DANE. WHE

LE ISURELY FASHION... WHERE THEY... 

City street. 	 IMPACTS ON TRANSPORTATION ..... 

Jogger. 	 IMPACTS ON SAFETY, HEALTH AND THE 

ENVIRONMENT... 

Neighborhood bicycle path. 	 AND. IMPACTS ON BUSINESS AND NIIGHSORNOODS. 

IMPORTANT FACTORS TO TRANSPORTATION 

Hike racks on mall. 	 . . . INCLUDE CHANGES IN TRAVEL TIME FOR WALKERS 

AND RIDERS AND EASIER ACCESS TO PLACES SUCH AS 

STORES OR PARKS. 

 Pedestrian placa in front of SAFETY, ENVIRONMENTAL AND HEALTH IMPACTS 

office building. INCLUDE THE FACILITY'S EFFECT ON CRIME BATES, 

NOISE, AND CONSERVATION OF NATURAL RESOURCES. 

 House for sale. BUSINESS AND RESIDENTIAL IMPACTS COVER 

RELOCATION OF HOUSEHOLDS, CHANCES IN PROPERTY 

VALUES AND EFFECTS ON TOURISM. 

 Graphic/List of transportation WITHIN THESE CATEGORIES, WE'VE IDENTIFIED 

factors 27 PRIMARY FACTORS THAT CAN BE MEASURED. 

 Graphic: 	list of safety/health/ EACH OF THESE PRIMARY FACTORS HAS SEVERAL 

environment factors. IMPORTANT COMPONENTS OR CHARACTERISTICS. 

 Graphic/list of businens and IN THIS WAY, MORE THAN 100 INDIVIDUAL 

neighborhood factors. ELEMENTS ARE GIVEN CONSIDERATION IN 

MEASURING EFFECTS... 

OR IMPACTS, SUCH AS ..... 

 Elderly person walking. EASE OF WA1.KIHG..... 

lonniment pedestrian accident. 	THE COST OF ACCIDENTS... 



Store window with 'Grand Opening" 	IMPACTS ON GROSS SALES 	 70. Pedestrian overpass. 	 THE METHOD CAN GIVE YOU CONSISTENT AND 

sign. 	 V 	 OBJECTIVE ESTIMATES OF A FACILITY'S WORTH. 

AND, YOU • IL HAVE GREATER ArFAINMENT OF 

COMMUNITY OBJECTIVES. 

Bicycle bridge exiting into 

parking lot. 

Flower pots next to footpath 

EFFECTS ON COMMUNITY PRIDE, NEIGHBORHOOD 

COHESIVENESS AND SOCIAL INTERACTION... 

AND, IMPACTS ON THE ATTRACTIVENESS OF 

SURROUNDING AREAS. 

TO MEASURE THE IMPACTS, WE FIRST... 

Graphic/National Cooperative 

Highway Research Program. 

Graphic/SRI International. 

(Begin theme music, quietly.) 

PROVIDING THE BASIS FOR IMPROVED RELATIONS 

AMONG THE PUBLIC, SPECIAL INTEREST GROUPS 

AND GOVERNNENT. 

(Music ends after about 20 seconds.) 

60. First few linesof worksheet, 

emphasizing scores. 

Evaluators 

62. Worksheet with multiplication 

indicated. 

ASSIGN TO EACH FACTOR A SCORE FROM PLUS TEN 

TO MINUS TEN, ACCORDING TO... 

HOW THE EVALUATORS BELIEVE A PARTICULAR 

FACILITY MEETS THE CRITERIA ESTABLISHED 

FOR EACH OF THE FACTORS. 

THEN, WE MULTIPLY EACH SCORE BY A WEIGHT 

THAT REPRESENTS THE IMPORTANCE OF THAT 

FACTOR IN RELATION TO THE OTHERS. 

Table showing weights totaling 	THE SUM OF THE PRIMARY VALUES IS 100 PERCENT. 

100%. 	. 	 WHEN SELECTING WEIGHTS, KEEP IN MIND THE 

ORIGINAL OBJECTIVE, THE SMOOTH FLOW OF 

PEDESTRIAN TRAFFIC, OR,PROVIDING MORE 

LEISURELY MOVEMENT. 

Top of worksheet. 

Emphasizing the heading 

Sketch of proposed mall 

ADDING THE PRODUCTS FOR EACH FACTOR WILL 

GIVE YOU THE TOTAL SCORE FOR A GIVEN FACILITY. 

THEN YOU CAN RANK THE PROPOSED FACILITIES 

ACCORDING TO THE SCORES. 

ALTERNATIVES WITH THE RICHEST SCORES ARE 

THOSE FOR WHICH INVESTMENT OF COMMUNITY 

MONEY WILL ACHIEVE THE GREATEST SET BENEFIT. 

THESE MEASUREMENTS PROVIDE A VALUABLE 

PLANNING TOOL TO LEGISLATIVE DECISION-MAKERS, 

PLANNERS, ADMINISTRATORS AND 

DEVELOPERS. 

APPENDIX C 

RESULTS OF SECOND PEASE OF TESTING 

Work on this task began in August 1980 and was completed at the 
end of January 1981. The purpose of this second test period was to 
broaden the experience with the evaluation method and the user materials, 
and to determine their adequacy and effectiveness when used with little 
or no assistance from the project team. 

A letter similar to the one used in the first test period was sent 
to the mayors of 34 cities during the last week in August. 1980 (see 
Figure c-l).  A letter was also sent to the California Department of 
Transportation (CALTRANS). 	 - 

Responses indicating interest in participating in the test program 
were received from the planning directors of the following 16 cities: 

66. Photo of pedestrias crossing 

Street. 

THEY CAN BE USED TO EVALUATE ANTICIPATED 

IMPACTS AT LOCATIONS WHERE PEDESTRIANS AND 

VEHICLES COME INTO CONFLICT. 

Split Screen with Special interest THEY CAN HELP SPECIAL INTEREST GROUPS AND 

group signs. 	 THE PUBLIC TO DEVELOP A CREATER ROLE IN THE 

PLANNING PROCESS. 

Tucson, Arizona 
Anaheim, California 
Riverside, California 
Danbury, Connecticut 
Hartford, Connecticut 
Atlanta, Georgia 
Boise, Idaho 
Chicago, Illinois 
Louisville, Kentucky 
New Orleans, Louisiana 
St. Paul, Minnesota 
New York City, New York 
Portland, Oregon 
San Juan, Puerto Rico 
Spokane, Washington 	 - 
Toronto, Ontario, Canada 

The director of planning at C.ALTRANS also expressed interest in the 
test program, although he could not allocate enough staff time to view 
the audio/visual presentations. However, he was able to provide us 
with a very thorough review of the User Guide. 

Resp005e time to the initial letter varied considerably. Some 
cities replied within a few days of receiving the letter, and two cities 
did not respond until early November. The majority of the responding 
cities were heard from in late- September. 

While all of the above cities initially expressed interest in 
participating in the test program, only three of them (New Orleans, 
Portland and Toronto) actually completed the whole program. The other 
thirteen cities either participated in reviewing only the User Guide, 
or dropped out at various stages. 

Drawing of public meeting 

Pedestrian facility with 

reflecting pool. 

BUT MOST IMPORTANT, THIS SYSTEM DISPLAYS TO 

THE COMMUNITY THE VALUE OF ALL TYPES OF 

PEDESTRIAN FACILITIES. 

THES METHOD REQUIRES BETWEEN ONE AND TEN 

PERSON-DAYS OF EFFORT FOR EVALUATION OF A 

REASONABLE NUMBER OF ALTERNATIVES AT A 

SINGLE LOCATION, DEPENDING ON THE NUMBER 

AND COMPLEXITY OF THE ALTERNATIVES. MEDIUM 

TO LARGE SIZE CITIES CAN USE THE METHOD WITH 

THEIR EXISTING STAFF AND RESOURCES. 
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Figure C-i 

All of the cities with the exception of New Orleans requested to 
receive the User Guide prior to making a comelitment to view either the 
videotape or the slide show. Several of the city planning directors 
felt that if the evaluation method was clear to them after reading the 
User Guide, it would not be necessary to view the videotape. Others 
simply did not want to make a commitment solely on the basis of the 
explanation letter because they were not sure that the evaluation method 
would be useful to their staff. Although this was not an anticipated 
occurrence, the project team complied with the requests to send copies 
of the User Guides before scheduling the audio/visual presentations 
for the cities. 

SRI is conducting a study for the National Ccoperative Sighway 
Research Program (NRP) on evaluation of pedestrian facilities. 
The objective of this study is to extend the usefulness of a compre-
hensive method we've developed for evaluating all significant primary 
and secondary impacts of a wide variety of pedestrian-oriented facilities 
such as shopping malls, auto-free zones, overpasses, underpasses, and 
transit malls. In order to supplement the 120-page user guide that 
describes how to use the method, we've developed audio/visual materials 
to illustrate both the purpose and the application of the evaluation method. 

To determine the effectiveness of the user guide and audio/visual 
materials, we are testing them in cities that are contemplating future 
develooment of pedestrian facilities. Based on the response to the 
audio/visual presentations and feedback from those who utilize the 
method, we will refine the user guide, audio/visual materials, and 
the method itself. The final reeuits will then be made available for 
practical use by facility planners, evaluators, and decision-makers. 

There are two different types of presentations: a videotape designed 
for transportation planners, designers, and evaluators who would be ac-
tually using the method; and a slide show for political decision-makers, 
facility users, merchant associations, and others who desire an intro-
duction to the subject of evaluating pedestrian facilities, but will 
not be directly involved with the method. 

We would li.ke  to obtain your participation as one of the teat cities 
for using our evaluation method. The first step involves viewing of 
the videotape (14 minutes) by your planning staff, or viewing of the 
slide show (15 minutes) by those involved in the comaunity decision-
making process (perhaps your city council), or both. if after viewing 
the presentations you decide that you would like to apply the evaluation 
method to your own planning process, the user guide and limited assistance 
will be made available at no cost. 

If you are interested in participating in SR.t's study, please 
return the enclosed stamped, preaddreased postcard, or call me at 
(415) 326-6200 ax. 2297. 

Sincerely, 

Sue Ruano 
Research Analyst 
Transportation and Information 

Management Systems Center 

The reaction to the User Guide and the evaluation method was very 
positive, with only one city (Hartford) responding negatively. Several 
cities said that they definitely plan to use the method when there is an 
opportunity for them to do so, and New Orleans had hoped to be able to 
begin an evaluation before the end of the test period. 

While the cities were enthusiastic about the User Guide and the 
evaluation method, the project team met with extreme reluctance in trying 
to schedule the audio/visual presentations. There were several reasons 
for this, but the primary one given was that since the presentations were 
to be held without assistance from the project team, too much time, effort, 
and responsibility was, required by the city's planning staff. Also, some 
of the cities questioned the need for the technical videotape, saying 
that the User Guide seemed straightforward enough to be used without 
having to see an example. 

Three cities agreed to view the presentations in addition to review-
ing the User Guide: New Orleans, Portland, and Toronto. A fourth city, 
New York, had asked to see both presentations, but returned them after 
more than a month, apparently without viewing them. No explanation was 
given, and repeated attempts to contact the Transportation Department's 
Director of Urban Design were unsuccessful. 

New Orleans showed both the technical videotape and the non-technical 
slide show to several different audiences. The results were favorable, 
although it was felt that the slide show achieved its purpose better than 
the videotape did. 

Portland requestedboth presentations, but after preliminary screen-
ing it determined that the slide show was too basic even for the citizens' 
advisory group and so only the technical videotape was shown to the 
planning staff. The viewers did not think that the videotape should be 
seen before reading the User Guide. They also would have liked to see 
a more detailed introduction on the various uses for the method and what 
it can accomplish. 

Toronto's planning department was shown the videotape, as well as 
other interested planners from various organizations in the metropolitan 
area. Their main concern was that the 'on-site element of the evalua-
tion process was not demonstrated clearly enough. This was corrected in 
the subsequent revision of the videotape during Task 9. 

None of the cities using the presentations reported any problems 
in obtaining the required equipment for viewing (video playback device 
and/or slide projector and synchronizer) or encountered difficulties 
using the audio/visual materials. 

Letters from these three cities giving their comments and suggestions 
follow, as well as letters from CALTRANS and some of the municipal officials 
who reviewed the User Guide. 

SWOR kiterruitond  
333 Ravenswood Ave. • Menlo Park, CA 94025 • (415) 326-6200 • Cable: SRI INTL MNP • TWX: 910-373.1248 
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—br. be dDwrua, 

October 22, 1980 

Sue RuanO, 
Research Analyst 
Transportation and Information 

Management Systems Center 
SRI International 
333 P.avenswood Avenue 
Menlo Park, CA 94025 

Dear Sue, 

Thr.nic you for sending the material5 describing SRI' a process 
for evaluating pedestrian facilities. (We are returning them 
hrewith.) The videotape and slides were used on several 
ou'asionsbefore different audiences - Downtown Development 
Di,.trict staff, a technical group, and comsissioners and civic 
leaders associated with the project ui question. 

In response to your query about the slides and tape, the 
cr.aaensus seemed to be that the slide show achieved its purpose 
better than the videotape did.. Those comsounting thought the 
tape showed how subjective the process really is without 
putting it in the context of those factors that do lend 
objectivity to the process. There was concern expressed also 
that the applicability of the process to varying kinds of 
projects is not entirely clear. The comprehensiveness of the 
process was considered impressive. It was noted that while 
encompassing a multiplicity of relevant factors, the process 
was still not difficult for staff to handle. 

We are interested in implementing the evaluation process. 
What we need now is four more workbooks. When we get into this 
I am sure I shall be back on the phone to you with questions. 

Thank.you for your assistance. 

Sincerely. 

Marion Andrus 
Director of Planning and Information 

DOWNTOWN DEVELOPMENT DISTRICT. 301 CAMP STREET • NEW ORLEANS, LA 70150. 561.8927 
00.5,0., D..loOm,a, Oa,&I Bond of Conmiwicon. 
LEON 1551501. CMIn,n; OR. ALMA H. YOUNG. VU. CAIUSUA; ROBERT C. MORGA5. S,c,.u,nlT,,nun,  
JOSEPH C. CASIZARO. LION GOOCHAUX III. FREDERICK M. GUICO. ARTHUR L. lUNG III. NORMAN B. BERTH, RABBIs G. MOSES 

B. 1001155 CIICULLU, JR.. Eo.A,I 5U..l,, 

crryor 3FPORg ___________ 	 Teny D. SsndblsS. Acesg Director
PDN OREGON axiW.AJdna 
 OF PLAIINING 	

(303) 248-4253 
Ps.tlsnd. Oregon 97205 

27 January 1981 

Marc F. Roddin, Transportation Analyst 
Transportation Econottic Program 
SRI International 
333 Ravensoeod 
Menlo Park, CA 94025 

Dear Kr. Roddin: 

Transpsrotion and other Durenu of Planning staff have viewed the videotape and 
slide presentations. They are being returned to you under separate cover. After 
viewing the slide show, we agreed with your concern that it is too general for 
the design cstrnittee. and therefore, no public group reviewed the material. 

The idea of 'visual aids is very desirable. The carrent format does not, however, 
take lull advantage of the visaal aids. Both of the visual aids are ssnewhat 
disjointed and really do not successfully serve as introductions to the workbook 
or the method. In fact, it appears practically essential to read the workbook 
before watching the video material. The slidepresentation begins at an extrenely 
generallevel and then turns inuttediately to the detailed evaluation criteria with-
out transition. A framework which explains what the suggested evaluation can 
accmtrplish and why any evaluation is desirable should be included. For the video-
tape, a sinilar introduction (on the various purposes the evaluation methodology 
car serve, the general format of the SRI evaluation method. etc.) would be helpful 
before going directly to the example. The example itself is probably too long and 
a site plan would help the viewer follow the actual evaluation. 

Thank you for the opportunity to review this material and the user guide. If you 
have any consents or guestians, please let me knew. 

si rl 

Steve Dotterrer 
Chief Transportation Planner  

The Mav;c;oavtyol 
Merr000l,tan Toronto 

Metropolitan Planning Department 
Cty Hall. East Tower. llih Floor 
Toronto. Ontar;o. Canaaa MSH 2N1 
Telelhone: 4161 367- 8112 Teleo: 06-23472 	 '1953 0 

January 19, 1981 

S.R.I. International 
333 Ravenswood Avenue 
Menlo Park, CA 
U.S.A. 
94025 

Attention: Ms. Sue Ruano 

Dear Ms. Ruano: 

We have reviewed the Technical User Guide and the videotape 
as previously arranged. The time available did not permit an intensive 
review, and certainly the connnents made are not based on an application 
or testing of the System on a specific case study. 

The Technical Guide impresses as a •very comprehensive check 
list of evaluation criteria. A System of this detail is presumably 
designed for situations where decisions are likely to involve controversy 
and/or financing problems. As indicated in the Guide it will not always 
be necessary to use all the variables and in practice we would not 
anticipate having to use such detail in many cases. The categories most 
likely to be dropped would be those which 

tend to have components duplicated elsewhere e.g. 
2.2.4 Health Effects of Walking; 3.1.4 Aesthetic 
Impact . . . ; or 

tend to be most subjective in approach and/or deal with 
elements of design which generally should be basic to all 
facilities e.g. 2.2.1 Pedestrian-Oriented Environment 
(the description of scoring appears incomplete on page 63). 

Component 3.1.1. Residential Dislocation is difficult to under-
stand. If these are legitimate costs of the project(s), would not the 
rate of reimbursement remain the same? If so, should not the negative 
Impacts of a high rate (e.g. 100%) be reflected directly as an actual 
cost (per point scored) rather than as an attribute variable? 

It is noted that the cost components listed on page 16 do not 
include either 

(1) costs incurred during construction e.g. disruption of 
business or travel; or 

The Man;coallty 01 
Metr000hian Toronto 	 :3t 
Planning Department 

-.2 

(2) such administrative costs as advertising or pronmtion. 

Another observation found that the various references to 
bicycles were ambivalent about whether direct contact with pedestrians 
is desirable/not desirable. 

The videotape was viewed after a knowledge of the System had 
been gained from the Technical Guide. In that sequence the film probably 
impacted less because it was not serving its normal introductory function. 
In particular, the portrayal of the on-site evaluation as an in-office 
exercise did not register strongly as the essential part of the process, 
possibly because 

reliance on frequent views of the site drawing did not 
provide enough of the areal contest or the differences 
between the conditions being compared; 

the rating is shown as a low-key procedure without any 
hint that opinions on the treatment and/or weighting of 
components could become debatable. 

I thank you for the opportunity to review and comment on the 
material which is very well researched and presented. 

Yours truly, 

:db 

CODE 	LDPIGRMIGE $,aL TRNSSFOMTATON HOUSJNONvD 	 Direct 
namamTpr1 	PLeririfiG 	IWQJECTS 	Ft.vtiNlriG 	POPU1.AT1I 	 Policy Development Division 

264250 	 564O 	 28-09 	 2484254 FW/cf 
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STATO 07 CALIFORNIA—RUSINUS AND TRANSPORTATION AORWCT 	 EDMUND 0, IWN iL 0....... 

DEPARTMENT OF TRANSPORTATION 
DIVISION OF TRANSPORTATION PLANNING 
1120 N STREET 
P.O. Box I99 
SACRARENTO. CALIFORNIA 95007 

(916) 445-6740 

October 16, 1980 

Ms. Sue Ruano 
Research Analyst 
Transportation and Information 

Management Systems Center 
SRI International 
333 Ravenswood Avenue 
Menlo Park, CA 94025 

Dear Ms. Ruano: 

Comments on draft of the 
Technical User Guide -- 

Evaluation of Pedestrian Facilities 

As requested by your letter of September 23, 1980, 
George Gray has reviewed the above. His comments and 
suggestions are enclosed. 

The evaluation study certainly is a worthwhile effort 
nd one which is overdue. We feel that the user's 

guide will help establish parameters for pedestrian 
facilities which will encourage rational decisions in 
providing for the user. 

Sincerely, 

ANN BABXLEY 
Chief 

Enclosure. 

Comments by George E. Gray on 
SRI Draft Report, Technical User Guide --

Evaluation of Pedestrian Facilities 

OVERALL; 

A good effort. The handbook should help in decision-making 
regarding pedestrian facilities by providing a structured, 
rational approach to evaluation. Howeier, the work, in my 
opinion, is slanted toward particular pedestrian facilities 
and isn't uniformly broad enough to cover the subject as 
inferred by the title. My ixnpression is that the handbook 
would be appropriate for an urban mall, especially a conversion 
of an existing street, but uignt nt be of tuch halp in  
developing a skyway system (like Minneapolis) or an under-
ground system (like Houston) although most of the 27 identified 
factors apply to both. Nor would it be as much help in 
providing evaluative data for a suburban walkway system 
intended to reduce distance to local facilities and transit 
access points. 

To provide for these perceived shortcomings, it is suggested 
that: 

A 28th factor 'Geographic Location" be added. 
This could be broken down to reflect urban and sub-
urban (commercial and residential may be better). An 
option would be to add the geographic location input to 
category 3 (Business and Neighborhoods). The suggested 
factor would provide input to accommodate the overall 
weather impacts, which in some cases are severe. Examples 
abound in the northern latitudes (i.e., Montreal, Toronto, 
Edmonton, Minneapolis, Stockholm) and more recently in the 
south where air-conditioned underground walkways encourage 
pedestrian movements (Houston and Dallas). It should be 
remembered that one of the most successful pedestrian areas 
provided in the United States is the fully enclosed shopping 
center -- which is really just a mall surrounded by parking 
rather than cut by streets. 

The handbook does provide (under 2.2.1.3) for a rating 
of climate control and weather protection under a subset 
of one variable but, in my opinion, this isn't adequate. 
Energy, environmental considerations and increased value 
of CBD land as well as regulated climate attributes call 
for more consideration of enclosed areas. The Galleria in 
Toronto, Omni Center in Atlanta, Bonadventure in Montreal 
and even the Arco Plaza in Los Angeles are a few of the 
pedestrian oriented facilities which have been extremely 
successful and provide not only a pleasant experience pro-
tected from the elements, but have provided a strong 

incentive for adjacent rehabilitation with emphasis on 
pedestrian amenities. The Vancouver, Canada protected 
shopping center next to the Granville Street Mall. (a 
limited-vehicle facility) with its underground access 
covering half a dozen blocks is an excellent example of 
what can be done to provide for pedestrians in a CBD. 

Another area which I feel needs some strengthening is 
under variable 3.1.2. In the component listing, no 
mention is made of providing pedestrian facilities to 
improve access to public transit except indirectly under 
"Links to Rest of Community" (page 85). As land values 
incroase, cluster housing, and other innovations which 
reduce areas devoted to the auto are increasing in 
popularity. These techniques often result in circuitous 
pedestrian travel paths unless special facilities are 
provided. Such circuity can result in a very low service 
level for public transit. The industry accepted rule of 
thumb of service within 1/8 mile of a resident was based 
on a grid street pattern and is meaningless with streets 
designed to discourage auto traversing unless pedestrians 
are otherwise provided for.. 

The requirements of full accessibility for elderly and 
handicapped are not highlighted as they should be. As 
you know, use of any federal funding (and in this State 
under many programs - State funding) requires adJoerence 
to the 504 regulations of MEW (1973 Rehabilitation Act). 

SPECIFIC COMbNTS FOLLOW: 

Page 2, line 4 -- typo "of". 

Pages 6 and 7 -- Some mention of the combination of the 
two major reasons for different types of facilities 
needs to be made. There are numerous examples of 
combined services, such as shopping areas, incorporated 
into transit stations. As long as the shopping areas 
do not overly impede through movements, they are an 
added amenity and the rental income serves to offset 
operating costs. 

Page 19 -- The weighting concept application to the three 
levels of impacts is introduced rather abruptly. It 
might be less confusing to add a couple of sentences 
about the three-tier concept of categories, groups and 
variables and place Figure 3 closer to the description. 

Page 38 -- Subvariable 1.1.2.2. Grade Change. This is a 
logical place to refer to the 304 regulations. 

Page 40 -- Subvariable 1.1.2.3. ContinUity. 

I suggest you add a question to cover "clutter" which would 
penalize for too many obstacles. Some older transit 
stations are so cluttered that the rating should provide 
for a negative value. 

Page 42 -- Penultimate line. English units are given as a 
rane -- metric are not. 

Page 45 -- Subvariable 1.1.3.2. Accessibility. 

This may not be the logical place, but some notice of the 
problem of pedestrian trip length and continuity needs to 
be made. An example: In San Francisco where the S.P. Depot 
for the commute service is 5,000+ feet from the centroid 
of employment to Peninsula cities, riders are switching to 
express bus rather than a combined walk-ride transit (Muni)--
walk-ride commute service. There needs to be some simple 
way to evaluate the value of shortening the distance between 
origin and destination for the pedestrian and eliminating a 
mode change. Existing procedures require considerable data 
which is expensive to collect (or must be guessed at) . This, 
however, is no doubt beyond the requirements of your 
study. 

Page 50 -- Variable 1.2.3. Impact on Existing Transportation 
Systems. 

Gives the same problem as above. In addition, possible 
changes to existing systems should be included in the 
evaluation. Many mall developments (such, as the transit 
malls in Portland, Minneapolis, Vancouver and Chicago) owe 
their existence to planned, improved transit service 
although to some, the actual service improvements are 
considered more as perceived than actual) 

Page 59 -- Variable 2.2.1. Pedestrian-Oriented Environment. 

In my opinion, the value of open retail outlets or 24-hour 
manned services (such as the cab dispatch facility at the 
LIRR Station in Hicksville, N.Y.) is significant and a 
factor for such crime deterrents should be included on 
Figure 11. 
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Page 69 -- The litter control score might also include a 
factor to cover leash laws for animals. 

Page 70, line 17 -- typo 'again". 

Page 71 -- Variable 2.2.1.3. As previously mentioned, I 
feel this factor is underrated. 

Page 75 - Situation. This table should indicate that 
enclosed faclllt.es  should not necessarily be rated 
according to location relationship to a roadway. 

Page 87 - Variable 3.2.1. Gross Retail Sales. 

No mention is made in the discussion of this variable of 
the value of increased retail space afforded by vertical 
separation of at least a portion of the pedestrian 
traffic. For instance, the tunnel systems in several 
cities have afforded a second floor of commercial stores 
also in several instances, major department stores (for 
instance, the Emporium in San Francisco, Hudson Bay in 
Toronto, Woodward & Lothrop in Washington, D.C., and 
Marshall-Fields in Chicago) have benefited by upgrading 
basement space to take advantage of increased pedestrian 
traffic resulting from improved pedestrian facilities. 

Page 101 - Variable 3.3.1. Adaptability to Future 
Transportation Development Plans. 

The discussion on this item doesn't include any provisions 
for new facilities (construction, rather than reconstruction). 
I would like to see this highlighted. Often major develop-
ments are implemented with little consideration for eventual 
pedestrian improvements. An excellent example of a major 
development planned to accoxanodate future improvements is 
the major shopping center in Scarbrough, Toronto, which is 
constructed to allow the light rail connection to Warden 
Station to pass through the shopping center. 

* * * * 

CITYOF SPOKANE WASHINGTON 
TRAFFIC ENGINEERING DEPARTMENT 

553 CITY HALL 

October 9, 1980 

Ms. Sue Ruano 
Research Analyst 
Transportation and Information 

Management Systems Center 
SRI International 
333 Ravenswood Avenue 
Menlo Park, California 911025 

Dear Ms. Rtsano: 

The copy of the "Pedestrian Facilities Evaluation Users Guide" 
which you sent to us was thoroughly reviewed.by  an engineer on 
our staff - I have attached a copy of his memorandum to me 
regarding your evaluation process. As was stated in the 
memorandum, we have no plans in the imsediate future that 
would require such an evaluation but we do plan to use the 
process when an appropriate project arises. We will forward 
to you our data and results at that time. 

We would like to thank you for including Spokane in your offer. 

Very truly yours, 

B. J../Schmitz 
Traffic Engineering Director 

31 Oecenber 1980 

Ms. Sue Raano 
Research Analyst 
Transportation and Information 
Management Systems Center 
SRI International 

Dear Ms. Ruano: 

Thanks for the opportunity to review the Users Guide for 
Pedestrian Facilities. Attached are written CoIlinents received 
from reviewers. Also enclosed is my copy of the report, with 
written coIlinents. As this copy was my only copy, please return 
it or send another copy. 

In general, the list of factors is very helpful. More desirable 
than a detailed weighting or measuring scheme, however, would be 
more information on gother'vg the basic comparative statistical 
information. The Users Moual assumed a much greater availability 
of technical information Van is typically available in the govern-
mental setting (at least ft. my  experience). The rough data usually 
available generally will nc justify much of the sophisticated cal-
culations and weighting prviosed in the manual. 

Some of this problem might me eliminated if several evaluation 
criteria lists were prepos.i. Combining all criteria into one 
list serviceable for severp.l. types of evaluation (priority 
setting, determination of n:,st desirable alternative, and design 
evaluation, etc.) makes the process appear more formidable than It 
probably is. A list of criteria needed to do priority setting 
evaluations (degree of problem, amenability to physical solutions, 
cast, etc.) and further help on gathering the impnrtunt evaluation 
data would be a useful aid to policy-makers and those stuff charged 
with providing recomendations to same. The information needed for 
an evaluation of alternative solutigns and for a design evaluation 
Is substantially different, and is useful to different groups 
(designers, engineers, etc.). If these three criteria areas were 
separated I believe that the evaluation process would be simplified 
and oath more useful. 

I hope the caninents are useful to you. We are looking forward to 
receiving the visual materials for review the week of Jamuary lth. 

Sincerely, 

Steve Dotterrnr 
Chief Transportation Planner 
SO:db 
Attuchnent 

BJS/tb 

end. 

MEMORANDUM 

October 9,  1980 

TO: 	B. J. Schmitz, Traffic Engineering Director 

FROM: 	Dobald Ramsey, Traffic Systems Engineer 

SUBJECT: Pedestrian Facilities Guide 

The SO]. pedestrian facilities guide is a comprehensive method to evalite 
one or more proposed pedestrian facility projects. Elcamples of use of 
the SB1 technique are evaluating the desirability of a pedestrian over-
crossing at a particular location or rating a proposed pedestrain mall, 
sky bridges and pedestrian undercrossings. It can also be used to 
establish a priority array of several pedestrian projects at different 
locations. 

The 501 guide is not intended for use in a survey to locate deficiencies 
in current pedestrian facilities over a broad area. It does contain 
information that would be useful in developing such a survey. 

The 501 evaluation technique will be relatively expensive to use. A 
substantial amount of information must be coUected to use the technique 
and a good deal of professional level manpower would be required to 
complete the evaluation. 

The use of the 501 technique is warranted for any major pedestrian 
facility the City is planning for the future, both for evaluation and 
design of the project. 

We do not have an inmediate use for the technique, but the user guide is 
complete and should be retained for future use. 
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CITY OF SAINT PAUL 
DEPARTMENT OF PLANNING AND EcONOc:EvaoPMENT 

25 W.* Fmnh Strect, Saint Pa I, Minnota, 55102 

GRORCO LATIMOR 	 612-4151 

MAYOR 

November 3, 1980 

Ms. Sue Ruano 
Research Analyst 
Transportation and Information Manaaement Systeme Center 
SRI International 
333 Ravenswood Avenue 
Menlo Park, California 94025 

Dear Ms. Ruano: 

Our staff has reviewed the User Guide for Evaluation of Pedestrian Facilities 
which you sent to us on October 6, 1980. We have not, as of this time, 
used this system to review any pedestrian projects. Therefore, our under-
standina of the content of the report is confined to the general ideas 
presented. 

We find this pedestrian project evaluation method interestinn, and It 
appears to have a good deal of potential as a useful method for determining 
the desirability of pedestrian facility projects. It appears to be a 
well thought-out proposal. 

One question that occurs to us Is: low well does this system consider 
potential interrelationships with other new untried modes such as an automated 
people-mover system in a downtown area? 	 - 

Thank you for this opportunity to review this report. If yoL! have any 
further questions you may contact William Butz of our staff at (612) 292-6222. 

Sincerely, 

Penny Reichert 
Planning Administrator 



THE TRANSPORTATION RESEARCH BOARD is an agency of the National 
Research Council, which serves the National Academy of Sciences and the National 
Academy of Engineering. The Board's purpose is to stimulate research concerning the 
nature and performance of transportation systems, to disseminate information that the 
research produces, and to encourage the application of appropriate research findings. The 
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lished by the National Academy of Sciences in 1916 to associate the broad community of 
science and technology with the Academy's purposes of furthering knowledge and of 
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1863, which establishes the Academy as a private, nonprofit, self-governing membership 
corporation. The Council has become the principal operating agency of both the National 
Academy of Sciences and the National Academy of Engineering in the conduct of their 
services to the government, the public, and the scientific and engineering communities. 
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