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U. S. DEPARTMENT OF TRANSPORTATION 
OFFICE OF THE SECETARY 

IhTERMDAL SAFEPI RESEARCH CONFERENCE 

Sponsored Jointly By 
Office of University Research and Office of Safety Affairs 

EXECUTIVE SuMARY 

As one of a continuing series of workshops to develop information useful 
to DOT policymakers, the sponsoring offices convened a workshop on 
Intermodal Safety Research Needs on April 28 and 29, 1976. 

Attendees included policy and RID representatives from each DOT admini- 
stration, industry spokesmen from each mode, and university representa- 
tives engaged in transportation safety research. 

CONFERENCE OBJECTIVES 

To highlight transportation safety problems and needed 
research as identified by DOT modal safety managers, and 
to stimulate universities t o  respond with research 
proposals which emphasize multi-modal applicability and 
a systems approach. 

0 

0 To provide a forum for university researchers to inform 
DOT safety managers of promising new directions in 
transportation safety research and new tools with which to 
address problem areas. 

The Conference addressed the research requirements for safety as identified 
by the Secretary of Transportation's Statement of National Transportation 
Policy of September 1 7 ,  1975, and by the modal safety managers in three 
general contexts, each of which was the subject of a workshop panel. 

PANEL I -Inter-institutional Problems of Transportation Safety. To 
Identify Problems in Federal-State-Local Relations, 
Federal-Industry Relations, and Federal-Public Relations. 

PANEL I1 -Goal Setting and Planning for Transportation Safety Programs. 
To Relate Citizens' Willingness to Risk and Their Involvement 
in the Development of Standards with the Probability of 
Attaining Safety Objectives. 

PANEL 111-DOT Infomation, Management, and Evaluation Systems Requirements 
for Management of Safety Programs. 
for Data, Analytic Tools, and Information Systems to Enhance 
the IXT Decisionmaking Process. 

To Develop Requirements 

SPECIFIC FINDINGS 

The principal value of this conference was in the exchange of views 
between safety program managers and industry representatives who 
expressed safety needs and university investigators who described 
research capabilities. Conference conclusions will be translated 
into requests for research proposals and the revision to the draft 
FY 1977 Annual Solicitation for Research and Seminars under the 
Program of University Research. 
after careful reading of this report should be more in conformity to 
DOT safety needs. 

The major areas of consensus were: 

University research proposals submitted 

0 Research in specific modal safety problems would be useful not only 
in developing specific solutions, but also in building a base for 
national level extrapolation and in increasing the number of 
experienced safety practitioners. 

0 New methodologies which supplementipesent technology transfer 
techniques must be developed for removing barriers in prmting 
safety. 

iii 



One reason for institutional barriers is that the available data, 
though technically correct, is not adequate to convince many 
industry and local users. 

Interests of the public must be recognized (even in technical 
areas such as hazardous materials categorization) and programs 
must be developed which provide enough information to enable 
the public to make informed judgments on the basis of various 
value systems. 

Value systems of population segments must be investigated before 
analysis can be made of social and economic consequences of 
alternate safety programs. 

The state-of-the-art in value system analysis and attitudinal 
research does not permit reasonable assurance of substantive 
input for mid-range safety programs. 
must be undertaken in these areas to improve predictive ability. 

Consumer participation is needed to establish safety goals, 
objectives and standards if compliance with such standards is to be 
improved. 

The current data base for safety-related program decisions is not 
adequate, nor is the agreement on the type and range of data 
elements required for safety program decisions. 

Safety research would be facilitated if all existing data 
collections were drawn together and made available with indica- 
tions of their scope and data quality. 

The use of different measures as well as different definitions 
of the same measure (e.g., what is a fatality?) makes internodal 
comparisons of safety rates ambiguous or impossible. 

Long range basic research 

The following relate to problems encountered in transportation safety 
research by universities: 

0 Safety has no disciplinary focus within the university. Fragmenta- 
tion among discipline prevents coherent program development at 
the university department level. 
integration of engineering and behavioral sciences are needed. 

0 There are communication weaknesses between DOT and the universities. 
Increased effort is required to translate the safety problems as 
perceived by safety managers into research requirements as understood 
by the university investigators. 
they are presented in theoretical tern and general fonnulae. 

0 Universities have contracting problems with DOT. Research in the 
problem areas identified by DOT safety managers requires long-range 
professional connnibnent and multi-year efforts. 
and the inability to make long term connnitments to support basic 
research discourages unaversity attention to such problems. 
Additionally, the cost or proposal submission and the low probability 
of acceptance are deterents to a vigorous DOT safety research program. 

This is particularly acute when 

Research results often are because 

Single year funding 
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FORENORD 

Remarks of the principal speakers have 
been extended in  the text of the report. 
Mr: Marion F. Roscoe, Associate Admini- 
strator for Safety Affairs, Federal 
Aviation Administration was unable t o  
attend the conference as planned. H i s  
prepared remarks have been entered in  the 
conference record. 
conference transcript has been edited. 
However, no substantive issue has been 
deleted. 

The remainder of the 
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NOTE: 
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Transportation and the Rural Comity 

Urban Transportation Policy 

Regulations and Transportation 

The Role of Government in Transportation 
RED 

Regulatory Reform and the Federal Aviation 
Act of 1975 

A key work in context (KWIC) index of this report 
is availabe upon request. 

May 30-31, 1974 

NOV. 7-8, 1974 

Feb. 11-12, 1975 

June 5-6, 1975 

Feb. 29-Mar. 1, 1976 

The above reports are available through the Office of University 
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Please address inquiries to: 

Office of University Research (TST-60) 
Office of the Secretary 
U. S. Department of Transportation 
Washington, D. C. 20590 

n 
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Los 

IrnRMODAL SAFETY REsEAR(H NEEDS 

AGENDA 

WEDNESDAY APRIL 28, 1976 

8:OOam WELCOMING ADDRESS-- 
Honorable John W. Snow, Deputy Under Secretary 
of Transportation 

9:15am KEYNUE ADDRESS--"Is Safety Research in Balance 
with Safety Programs?" 

Honorable Judith Connor, Assistant Secretary for 
Environment, Safety, and Consumer Affairs 

"Fighting the Alligators" A Discussion of Safety 
Research Needs by Modal Spokesmen: 

9:45am 

Philip Bolger, Director, Office of Safety 

RADM William 14. Benkert, Office of Merchant 

Affairs, Chairman 

Marine Safety, USCG 

Cesar Deleon, Director, Office of Pipeline 
Safety, Materials Transportation Bureau 

Safety Research, "KA 

RED, 

Vincent J. Esposito, Director, Office of Vehicle 

Robert E. Parsons, Associate Administrator for 

G. J. Pastor, Associate Administrator for RED. UMTA 

James L. Foley, Jr. Director, Office of Highway 

Marion F. Roscoe, Assistant Administrator for 

Safety, F W A  

Aviation Safety, FAA 

11: 30am "Draining the Swamp" A Discussion of Safety Research 
Trends and Technology by University Research Speakers 

Dr. Michael J. Jbbins, Director, Office of University 

"Control of Harm: Research Needs for Understanding the 
Control of Hazards and Formulating Wanted Solutions for 
the Problems." 

Research, Chairman 

Dr. John V. Grimaldi, Director of the Center for 
Safety, New York University 

"The Dangers of the American Road: 
Weather and other Factors Affecting Transportation Safety 
Needs and Possible University Research Work Addressing Them." 

Dr. B. J. Campbell, Director, Highway Safety Research 

Traffic, Terrain, 

Center, University of Nokh Carolina 

"Transportation Safety from a System Viewpoint: 
Transportation Safety was studied up Until Now. 
a Systematic Approach. 
A Look Towards the Future." 

How 
Need for 

What is System Safety Methodology? 

Dr. Louis J. Pignataro, Head, Department of Transportation, 
Polytechnic Institute of New York 

vii 



12:3@ 

1:3Opm 

2:OOpm 

5: 30pm 

6:OOpm 

7: OOpm 

- 2 -  

'mat to do with the Alligators?" 

Dr. Herold A. Sherman, Executive Director, 
Institute of Safety and Systems Management 
University of Southern California 

LUNCHEON - -  Available in Hotel: 

Demonstration of TRISNET 

"From Modal Problems to Departmental Decisions" 

no group arrangements 

Philip Bolger, Director, Office of Safety Affairs 

"Institutional Problems in Transportation PANEL I: 

Moderator: Donald W. Bennett, Federal Railroad 

Safety" 

Administration 

RECESS 

RECEmION - -  No Host: Room to be announced 

DINNER - Room to be announced 

Dinner Address: Honorable Webster B.  Todd, Jr. 
Chairman, National Transportation 
Safety Board 

THURSDAY, APRIL 29, 1976 

9:ooam PANEL 11: "Planning and Goal Setting for Transportation 
Safety Programs, The Consequences of Process" 

11: 30am 

1:OOpm 

3: 3opm 

4: 3opm 

Moderator: Mr. C. F. Scheffey, Director of Research, 

LUNCHXON - -  Room to be announced 

PANEL 111: "Departmental Management, Information and 
Evaluation Programs; Decision Making in a 
Worls of Change" 

Dr. James Costantino, Director Transportation 
Systems Center 

Federal Highway Administration 

Moderator: 

PLENARY SESSION: Concluding Remarks 

Ad j ourn n 

viii 



I c c 

CO-CHAIRWW MR. P I I I L I P  BOLGER, D I R E n O R ,  OFFICE OF SAFETY A F F A I W  AiTCI 
DR. blIQL4EL J. W I N S ,  DIRE(JTOR, OFFICE OF ~ I V E R S I T I  RESl3WCJI 

I 



1 

PREFATORY REMARKS 
Mr. P h i l i p  H .  Bolger  

D i r e c t o r ,  O f f i c e  of  S a f e t y  A f f a i r s  

L e t  u s  s t a r t  t h e  p r o c e e d i n g s .  I would l i k e  t o  welcome 
you t o  t h e  s i x t h  o f  a s e r i e s  of c o n f e r e n c e s  on t r a n s p o r t a t i o n  
r e s e a r c h .  T h i s  c o n f e r e n c e  is sponsored  j o i n t l y  by t h e  O f f i c e  of 
S a f e t y  A f f a i r s  and t h e  O f f i c e  of  U n i v e r s i t y  Research  i n  t h e  
O f f i c e  o f  t h e  S e c r e t a r y  of  T r a n s p o r t a t i o n .  On b e h a l f  of  D r .  
Michael Rabins ,  D i r e c t o r ,  O f f i c e  of  U n i v e r s i t y  Research ,  and 
myself  I would l i k e  t o  welcome you t o  t h e  c o n f e r e n c e  and t o  thank  
you f o r  t a k i n g  your time t o  meet wi th  u s  f o r  t h e s e  two d a y s  and 
d i s c u s s  t h e s e  u r g e n t  m a t t e r s .  

I n  t h e  p a s t  t h e s e  c o n f e r e n c e s  have focused  on such  
problems a s  t h e  government r o l e  i n  r e g u l a t i o n ,  r u l e - s e t t i n g ,  and 
t r a n s p o r t a t i o n  r e s e a r c h  and development .  T h i s  c o n f e r e n c e  is 
d e d i c a t e d  s p e c i f i c a l l y  t o  t h e  in te r -modal  and multi-modal s a f e t y  
r e s e a r c h  r e q u i r e m e n t s  of  t h e  Department of  T r a n s p o r t a t i o n .  

In  p r i o r  y e a r  u n i v e r s i t y  g r a n t s  programs,  t h e  s o l i c i -  
t a t i o n s  and t h e  r e s p o n s e s  t h a t  w e  have r e c e i v e d  from t h e  univer -  
s i t i es  have n o t  been e n t i r e l y  what w e  have been l o o k i n g  f o r .  The 
problem a s  w e  see i t  is twofold .  F i r s t ,  w e  i n  t h e  Department may 
n o t  have been c l e a r  i n  e x p l a i n i n g  our  r e q u i r e m e n t s  and our  needs 
f o r  s a f e t y  r e s e a r c h .  On t h e  o t h e r  s i d e  of  t h e  c o i n ,  w e  have n o t  
asked  t h e  u n i v e r s i t i e s  t o  come i n  and d i s c u s s  t h e i r  c a p a b i l i t i e s  
and t h e i r  t h o u g h t s  concern ing  w h a t  t h e y  can  do t o  work w i t h  u s .  
Tha t  is t h e  purpose  of  t h i s  c o n f e r e n c e .  

The  g r o u p  today  r e p r e s e n t s  bo th  i n d i v i d u a l s  from 
u n i v e r s i t i e s  working i n  t r a n s p o r t a t i o n  t h a t  can  m a k e  c o n t r i b u -  
t i o n s  t o  our  needs  i n  s a f e t y  R & D  and a l s o  i n d i v i d u a l s  from t h e  
Department r e p r e s e n t i n g  t h e  v a r i o u s  modes who w i l l  d i s c u s s  t h e i r  
s a f e t y  problems and t h e i r  R&D needs  t o  meet t h o s e  problems.  

A s  you know from your program, w e  a r e  going  t o  have  a 
s e r i e s  of  p a n e l s .  However, t o  se t  t h e  s t a g e  w e  w i l l  f i r s t  have 
a d i s c u s s i o n  by modal r e p r e s e n t a t i v e s  who w i l l  d i s c u s s  t h e  R & D  
needs  as t h e y  see them t o  meet t h e i r  s a f e t y  problems.  

Next w i l l  be a d i s c u s s i o n  by u n i v e r s i t y  r e p r e s e n t a t i v e s  
of  what t h e i r  c a p a b i l i t i e s  a r e  t h a t  t h e y  f e e l  w i l l  meet some of  
our problems.  F i n a l l y  w e  w i l l  have t h r e e  work s e s s i o n s  or work- 
ing p a n e l s  t o  d i s c u s s  i n s t i t u t i o n a l  problems of  t r a n s p o r t a t i o n  
s a f e t y ,  p lanning  and g o a l - s e t t i n g  i n v o l v i n g  t h e  u s e  of a v a i l a b l e  
r e s o u r c e s  f o r  meet ing s a f e t y  problems,  and t h i r d ,  and a most 
impor tan t  one,  is how do w e  g e t  p roper  i n f o r m a t i o n  and d a t a  t o  do 
our  p l a n n i n g  w i t h i n  t h e  Department? 

To welcome u s  t o  t h i s  c o n f e r e n c e  is t h e  Honorable  John 
Snow, Deputy Under S e c r e t a r y  o f  t h e  Department of  T r a n s p o r t a t i o n .  
H e  was a p p o i n t e d  t o  t h a t  p o s i t i o n  May t h e  f i r s t  of l a s t  y e a r .  
P r i o r  t o  t h a t  he  a c t e d  a s  t h e  A s s i s t a n t  S e c r e t a r y  f o r  Congres- 
s i o n a l  and I n t e r g o v e r n m e n t a l  A f f a i r s  of  t h e  Department. H e  is  a 
g r a d u a t e  of  t h e  U n i v e r s i t y  of Toledo. H e  a t t e n d e d  J o h n s  Hopkins 
and t h e  U n i v e r s i t y  of  V i r g i n i a  and was awarded a d o c t o r a t e  i n  
economics i n  ‘65.  A f t e r  t h a t  he a t t e n d e d  George Washington Law 
School ,  r e c e i v i n g  h i s  law d e g r e e  i n  ‘67 .  It  is my p l e a s u r e  t o  
i n t r o d u c e  Mr. John Snow. 
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WELCOMING ADDRESS 
Honorable  John  W .  Snow 

Deputy Under S e c r e t a r y  o f  T r a n s p o r t a t i o n  

Thank you, Mr. Bolger .  .You can  t e l l  by t h e  i n t r o d u c -  
t i o n  from P h i l  t h a t  I a m  t r u l y  e d u c a t e d  beyond my d e p t h .  The 
o n l y  r e l u c t a n c e  I had t o  a c c e p t  t h i s  i n v i t a t i o n  t o  welcome you 
today  is t h a t  t h e  l a s t  t i m e  I a c c e p t e d  an i n v i t a t i o n  t o  welcome 
people  t o  a g r o u p  l i k e  t h i s  was a t  t h e  i n v i t a t i o n  of M i k e  Rabins 
who was h o s t i n g ,  a long  w i t h  P h i l  Bolger  and J u d i t h  Connor, a 
conference .  They i n v i t e d  m e  t o  be  on t h e  p a n e l  w i t h  a 
d i s t i n g u i s h e d  g r o u p  of  a d v o c a t e s  f o r  a p o s i t i o n  c o n t r a r y  t o  t h e  
p o s i t i o n  t h e  Department was t a k i n g  on a number of i s sues .  One of  
t h e s e  gent lemen was a member of  t h e  I n t e r s t a t e  Commerce Commis- 
s i o n .  H e  was a t a l l ,  handsome f e l l o w ,  and a g i f t e d  s p e a k e r .  H e  
spoke wi th  t remendous e r u d i t i o n  and a m a g n i f i c e n t  g i f t  f o r  t h e  
E n g l i s h  language.  I n  t h e  c o u r s e  of t h a t  a d d r e s s  h e  moved t h e  
a u d i e n c e  from t h e  h e i g h t s  of  d i z z y  p a s s i o n a t e  f r e n z y  t o  t h e  
d e p t h s  of  d e s p a i r  and he  touched e v e r y  emotion i n  between,  a 
m a g n i f i c e n t  performance.  I gave  my u s u a l l y  p r o s a i c  t a l k .  A t  t h e  
end,  swarms of  p e o p l e  came b e f o r e  t h e  Commissioner and one s o l e  
approached me, a l a d y  a b o u t  65,  and s h e  p u t  o u t  h e r  hand and s h e  
s a i d ,  "Mr. Snow, your speech  w a s  u t t e r l y  s u p e r f l u o u s . "  

I t h o u g h t ,  w e l l ,  my f r i e n d  t h e  Commissioner, or M i k e ,  
h a s  p u t  h e r  up t o  t h i s  and I w i l l  p l a y  a l o n g ,  s o  I s a i d ,  " W e l l ,  
t hank  you, Ma'am, t h a t  is one of t h e  k i n d e s t  t h i n g s  anybody h a s  
ever  t o l d  me, and on t h e  b a s i s  of  t h a t  r e p r e s e n t a t i o n  I t h i n k  I 
w i l l  have t h e  speech  p u b l i s h e d  posthumously,"  and s h e  s a i d ,  
" W e l l ,  i n  t h a t  e v e n t ,  t h e  sooner  t h e  b e t t e r . "  

. It is t h e  f u n c t i o n  o f  a welcoming s p e a k e r  t o  be  b r i e f  
and t o  s e t  t h e  proper  t o n e  f o r  t h e  d e l i b e r a t i o n s  t o  f o l l o w .  Of 
t h e  two, f a r  and away t h e  most i m p o r t a n t  is t h e  f o r m e r ,  so I w i l l  
f u l f i l l  t h e  h i g h e s t  i d e a l s  of  a welcoming s p e a k e r  and be b r i e f .  

W e  have i n  t h e  Uni ted  S t a t e s  a m a g n i f i c e n t  t r a n s p o r -  
t a t i o n  sys tem,  no doubt  a b o u t  i t .  I t  is a good sys tem and it 
works. The b e s t  a i r l i n e s ,  r a i l r o a d ,  highway, and waterway 
sys tems i n  t h e  world.  B u t  w h i l e  w e  p r a i s e  t h e  American t r a n s p o r t  
sys tem,  w e  a l s o  r e c o g n i z e  t h a t  it is n o t  per forming  i n  many 
r e s p e c t s  a s  w e l l  a s  it s h o u l d .  It  can and s h o u l d  be b e t t e r .  
Many r a i l r o a d s  a r e  i n  bankruptcy .  There is a S t a t e  of  p h y s i c a l  
d e t e r i o r a t i o n  i n  p a r t s  o f  t h e  r a i l r o a d  system. W e  a r e  concerned 
t h a t  t h i s  d e t e r i o r a t i o n  may w e l l  s p r e a d .  W e  a r e  concerned about  
t h e  long  term funding  f o r  t h e  highway system. W e  a re  concerned 
a b o u t  t h e  s t a t e  of  t h e  highway sys tem i n  1 9 9 0  and t h e  year  2000.  
W e  a re  concerned  a b o u t  c o n g e s t i o n  and p o l l u t i o n .  W e  a r e  con- 
cerned  about  a number of  problems,  and b e l i e v e  t h a t  t h e  U . S .  
t r a n s p o r t a t i o n  sys tem c a n  be made t o  work b e t t e r .  

One major problem, of  c o u r s e ,  is t h a t  w e  have over-  
r e g u l a t e d  it. W e  have a p p l i e d  a r e g u l a t o r y  sys tem t o  our t r a n s -  
p o r t a t i o n  i n d u s t r y  ( w a t e r ,  r a i l ,  a i r  and t r u c k )  n o t  a p p r o p r i a t e  
t o  t h e  u n d e r l y i n g  economic r e a l i t i e s .  W e  have s t a r t e d  t o  make a 
good a t t a c k  on t h a t  problem. The a d m i n i s t r a t i o n ,  a s  you a r e  
p r o b a b l y  aware,  th rough t h e  Department ,  h a s  s e n t  t o  t h e  Congress  
t h r e e  major p i e c e s  o f  l e g i s l a t i o n ,  r a i l ,  a i r ,  and motor c a r r i e r  
r e g u l a t o r y  re form b i l l s ,  t o  b r i n g  t h e  r e g u l a t o r y  c l i m a t e  i n t o  
harmony w i t h  t h e  u n d e r l y i n g  economic r e a l i t i e s .  

In  making t h e  c a s e  f o r  r e g u l a t o r y  re form of  our t r a n s -  
p o r t a t i o n  sys tem w e  have drawn v e r y  h e a v i l y  upon t h e  work done i n  
academic c i rc les .  As a m a t t e r  of  f a c t ,  I d o n ' t  know of  any area 
of  p u b l i c  p o l i c y  i n  which t h e  academic community h a s  p layed  a 
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l a r g e r  o r  more s i g n i f i c a n t  r o l e  i n  i n f l u e n c i n g  p u b l i c  p o l i c y .  
Our r a i l  b i l l ,  our  a i r  b i l l ,  and our t r u c k  b i l l  a r e  a l l  based 
upon s i g n i f i c a n t  r e s e a r c h  done i n  t h e  u n i v e r s i t i e s ,  r e s e a r c h  
which t e l l s  u s  t h a t  t h e  p r e s e n t  sys tem is n o t  working w e l l  and 
why it is n o t  working w e l l .  N o t  o n l y  d i d  w e  draw upon r e s e a r c h  
done i n  t h e  academies,  r e s e a r c h  i n s t i t u t e s  and u n i v e r s i t i e s  
p o i n t i n g  o u t  t h e  d e f i c i e n c i e s  i n  t h e  p r e s e n t  r e g u l a t o r y  sys tem,  
b u t  a l s o  i n  f a s h i o n i n g  t h e  c u r e ,  i n  f a s h i o n i n g  t h e  l e g i s l a t i o n .  
So, t h e  p e o p l e  doing t h e  r e s e a r c h  worked w i t h  u s  i n  f a s h i o n i n g  
t h e  l e g i s l a t i v e  answer t o  t h e  problem. We a r e  v e r y  p l e a s e d  w i t h  
t h a t  t r a d i t i o n .  

I would l i k e  t o  see t h a t  t r a d i t i o n  ex tended .  One 
i m p o r t a n t  area where t h i s  can  happen is i n  t h e  f i e l d  o f  s a f e t y .  
C e r t a i n l y  s a f e t y  is one r e s p e c t  i n  which t h e  American economic 
sys tem s t a n d s  i n  need o f  improvement. W e  can  and w i l l  improve 
t h e  s a f e t y  c h a r a c t e r i s t i c s  of  t h e  U . S .  t r a n s p o r t a t i o n  system. 
I f  w e  a r e  going  t o  d o  s o  a p p r o p r i a t e l y  and p r o p e r l y ,  w e  need h e l p  
and w e  need t h e  kind o f  h e l p  from you which w i l l  e n a b l e  u s  t o  
b e t t e r  unders tand  t h e  problems and t o  b e t t e r  d e s i g n  t h e  cures f o r  
t h e  problems.  So,  as I unders tand  t h e  purpose  o f  t h i s  c o n f e r e n c e ,  
it is a n o b l e  one. I t  is f o r  u s  t o  set  o u t  t o  you what w e  view 
a s  t h e  problems,  what w e  view as  t h e  g o a l s  o f  t h e  a d m i n i s t r a t i o n ,  
and t h e  Department. 

For you i n  t u r n ,  it is a chance t o  t e l l  u s  what your 
t h i n k i n g  is, t o  t e l l  u s  what t h e  s t a t e  o f  r e s e a r c h  i n  t h e  
academies and t h e  u n i v e r s i t i e s  is and how it can  a p p l y  t o  t h e  
problems w e  have. T h i s  r e s e a r c h  m u s t  be inter-modal .  I t  m u s t  
d e a l  a c r o s s  t h e  modes. It m u s t  be i n t e r - d i s c i p l i n a r y .  I d o n ' t  
t h i n k  any one d i s c i p l i n e  is d e e p  o r  broad enough t o  s o l v e  t h e s e  
problems.  There w i l l  be  an enhanced p r o d u c t i v i t y  i n  a d d r e s s i n g  
t h e  problems by d e a l i n g  w i t h  them on a n  i n t e r - d i s c i p l i n a r y  
b a s  is. 

going  t o  i n v o l v e  b e t t e r  d a t a ,  i d e n t i f y i n g  cause and e f f e c t  
r e l a t i o n s h i p s ,  and it is a l s o  g o i n g  t o  i n v o l v e  a b e t t e r  under- 
s t a n d i n g  of  i n s t i t u t i o n a l  r e l a t i o n s h i p s .  Why d o e s  t h e  m a r k e t  
p r o c e s s  under-produce s a f e t y ?  Under what c o n d i t i o n s  d o e s  it 
over-produce s a f e t y ?  I f  it under-produces s a f e t y ,  d o e s  it under- 
produce s a f e t y  because  o f  monopoly c o n d i t i o n s  a s s o c i a t e d  w i t h  t h e  
p r o d u c t i o n  o f  s a f e t y  or t h e  components which g o  on t o  t h e  v e h i c l e  
o r  t h e  components which g o  on t o  t h e  t r a n s p o r t a t i o n  d e v i c e ?  I f  
t h e r e  is a s a f e t y  problem, is it one b e s t  a d d r e s s e d  by a r u l e  or 
r e g u l a t i o n  o r  is it b e s t  a d d r e s s e d  through d i s s e m i n a t i o n  o f  
i n f o r m a t i o n ?  what a b o u t  i n s u r a n c e ?  I n s u r a n c e  is a n  a l t e r n a t i v e  
way of  d e a l i n g  wi th  s a f e t y  problems,  r e f l e c t i n g  s a f e t y  r i s k s  and 
c r e a t i n g  i n c e n t i v e s  f o r  p e o p l e  t o  behave i n  r i s k  a v o i d i n g  ways. 

d i r e c t i o n  of  g e t t i n g  t h e  answers  w i l l  emerge from t h i s  c o n f e r -  
ence .  With t h e  t a l e n t  assembled h e r e  I a m  c o n f i d e n t  t h a t  is t h e  
c a s e  and I look  forward v e r y  much t o  s e e i n g  t h e  r e s u l t s  o f  your 
d e l i b e r a t i o n s .  

In  p a r t ,  t h e  problem is t e c h n o l o g i c a l .  I n  p a r t ,  it is 

I d o n ' t  have  t h e  answers .  I hope t h e  s t e p s  i n  t h e  

Thank you. 
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MR. BOLGER: Thank you,  John.  

O u r  keynote  s p e a k e r  is t h e  Honorable  M s .  J u d i t h  Connor. 
She is a n a t i v e  of  Toronto ,  Canada, a g r a d u a t e  of  W e l l e s l e y  
C o l l e g e ,  and a h o l d e r  of  a Masters d e g r e e  i n  b u s i n e s s  a d m i n i s t r a -  
t i o n  from Columbia U n i v e r s i t y .  She is now t h e  A s s i s t a n t  Secre-  
t a r y  f o r  Environment, S a f e t y ,  and Consumer A f f a i r s .  Her t i t l e  
a l o n e ,  i n  i t s e l f ,  is enough t o  e s t a b l i s h  our  c o n f e r e n c e  c h a r t e r .  
W e  a r e  a l l  consumers of  t r a n s p o r t a t i o n ; , w e  want t o  d o  it  s a f e l y ,  
a t  a r e a s o n a b l e  c o s t  t o  t h e  consumer, and w i t h o u t  p o l l u t i n g  t h e  
environment .  Her o r g a n i z a t i o n  is r e s p o n s i b l e  f o r  many of  t h e  
i n t e r s e c t i n g  problems r e q u i r e d  t o  keep t h e s e  programs ba lanced .  
Her remarks,  however, w i l l  d e a l  w i t h  a n o t h e r  kind of ba lance .  "Is 
s a f e t y  r e s e a r c h  i n  b a l a n c e  w i t h  s a f e t y  problems?" So w i t h  t h a t  
I g i v e  you Canada 's  g i f t  t o  t h e  Uni ted  S t a t e s ,  J u d i t h  Connor. 

THE HONORABLE JUDITI1 CONNOR 
ASSISTAhT SECRETARY FOR EMIIRO~,ENT, SAFETi  AND COMSUMER AFFAIRS 
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" I S  SAFETY RESEARCH I N  BALANCE WITH SAFETY PROGRAMS?" 
Honorable  J u d i t h  Connor 

A s s i s t a n t  S e c r e t a r y  f o r  Environment ,  S a f e t y  and Consumer A f f a i r s  

M i k e  p icked  m e  up t h i s  morning and looked a t  t h e  
beginning  of my spe,ecWand it s a i d  h e r e ,  "Good morning,  l a d i e s  
and gent lemen,"  M i k e  c r o s s e d  t h e  " l a d i e s "  o u t  and I am i n  a 
l i t t l e  b i t  of a dilemma now. The f e m i n i s t  movement a lways sug- 
g e s t s  t h a t  i f  t h e r e  is one l a d y  i n  t h e  a u d i e n c e ,  you s h o u l d n ' t  
s a y  "Good morning l a d y  and gent lemen,"  and p o i n t  her  o u t ,  b u t  one 
l a d y  walked i n ,  so now I r e a l l y  d o n ' t  know what t o  do. I g u e s s  
I w i l l  j u s t  s a y  good morning t o  everybody and welcome t o  t h i s  

I would l i k e  t o  s h a r e  w i t h  you t h i s  morning some of 

. ,  
c o n f e r e n c e .  . , c . ,  

t h e  c o n c e r n s  t h a t  w e  c o n f r o n t  i n  t h e  Department o f  T r a n s p o r t a t i o n  
when w e  a r e  making d e c i s i o n s  about  t h e  s a f e t y  programs and about  
s a f e t y  r e s e a r c h  funding .  J u s t  l i k e  paying t a x e s ,  our funding  
d e c i s i o n s  come around a t  l e a s t  once a y e a r ,  b u t  t h e  b a s i s  f o r  
d e c i s i o n s  r e g a r d i n g  t h o s e  s t u d i e s  t h a t  w e  w i l l  fund is n o t  a s  
p r e c i s e  a s  t h e  i n s t r u c t i o n s  on t h e  IRS forms.  

Depending on your memories of  A p r i l  1 5 t h ,  p e r h a p s  I 
s h o u l d  s a y  t h a t  t h e  means f o r  a r r i v i n g  a t  t h e  bot tom-l ine  con- 
c l u s i o n s  is e q u a l l y  o b s c u r e  a s  t h e  IRS form. I would l i k e  t o  t a l k  
a few minutes  about  t h e  r e a s o n s  f o r  our dilemma i n  a v e r y  g e n e r a l  
way and some o f  t h e  ways i n  which you might  c o n t r i b u t e  t o  t h e  
s e a r c h  f o r  good s o l u t i o n s  and f o r  good d e c i s i o n s .  

I f  we look  f o r  g u i d a n c e  i n  t h e  l e g i s l a t i v e  h i s t o r y  of 
s a f e t y  programs,  i t  is obvious  t h a t  t h e r e  is  a c l e a r  mandate from 
t h e  Congress  t o - t h e  Department of  T r a n s p o r t a t i o n  t o  d o  something 
about  t h e  problems of  s a f e t y  i n  t h e  f i e l d  of t r a n s p o r t a t i o n .  
There a r e  few, i f - a n y ,  i n  t h e  c o u n t r y  who would n o t  l i k e  t o  
reduce  t h e  l i k e l i h o o d  of a i r  c r a s h e s ,  t h e  f a t a l i t i e s  and i n j u r i e s  
on our  highways,  or t h e  t o l l  o f  a c c i d e n t s  i n  o t h e r  segments  of 
t h e  n a t i o n a l  t r a n s p o r t a t i o n  system. However, a s  t h e  l e g i s l a t i v e  
d i r e c t i v e s  a r e  t r a n s l a t e d  i n t o  program g u i d a n c e ,  q u e s t i o n s  s t a r t  
t o  a r i s e :  "do what?" and "when?" and "how?" a r e  q u e s t i o n s  t h a t  
g e n e r a t e  c o n s i d e r a b l e  c o n t r o v e r s y  w i t h i n  t h e  Department and 
o u t s i d e  of it and t h e y  r a i s e  v i t a l  i ssues  o f  " e q u i t y " ,  " e f f e c -  
t i v e n e s  s " and "des  i r  a b  i 1 it y . " 

When f a c e d  w i t h  a c l e a r  c u t  and s o c i a l l y  d e s i r a b l e  g o a l  
such  a s  t h e  r e d u c t i o n  of  t r a n s p o r t a t i o n  f a t a l i t i e s ,  a range  of  
program o p t i o n s  a r e  e a s y  t o  come by and I am s u r e  t h a t  each 
member of t h i s  c o n f e r e n c e  h a s  spoken o u t  i n  f a v o r  of  a t  l e a s t  one 
s p e c i f i c  program p l a n .  Most of  t h e  programs proposed w i l l  be 
e f f e c t i v e  and a r e  d e s i r a b l e ,  b u t  w e  do have t o  ask  o u r s e l v e s  
whether t h e y  c o n t r i b u t e  t o  a c o h e r e n t ,  s u i t a b l e  s a f e t y  program 
which is c o n s i s t e n t  n o t  o n l y  w i t h  our  n a t i o n a l  t r a n s p o r t a t i o n  
p o l i c y ,  b u t  a l s o  is w i t h i n  r e a s o n a b l e  b u d g e t a r y  g u i d e l i n e s .  , D O  
t h e  programs have c o n f l i c t i n g  g o a l s ,  a t t e m p t  t o  channel  t h e  same 
a c t i v i t i e s  i n t o  a d i f f e r e n t  c o u r s e  of  a c t i o n ,  r e q u i r e  e x c e s s i v e  
r e s o u r c e s ,  u s e  t h e  same r e s o u r c e s  i n  d i f f e r e n t  ways, or would 
t h e y  l e a d  t o  a f r a g m e n t a t i o n  of  e f f o r t ,  a c o n f u s i o n  of  g o a l s ,  a 
was te  of l i m i t e d  r e s o u r c e s  which would l e a v e  u s  no b e t t e r  o f f  
t h a n  w e  a r e  now? 

One of  t h e  major r o l e s  of  t h e  e x e c u t i v e  i n  t h e  Depart-  
ment of  T r a n s p o r t a t i o n  is t o  seek a b a l a n c e  among t h e  o b j e c t i v e s  
and among t h e  programs and t h e  a c t i v i t i e s .  B u t  a s  w e  look  a t  
t h i s  b a l a n c i n g  a c t ,  w e  d o n ' t  see t h e  calm d e l i b e r a t e  s t e p s  of  t h e  
t i g h t r o p e  walker ;  i n s t e a d ,  w e  see j u g g l e r s  w i t h  many b a l l s  f l y i n g  



th rough t h e  a i r .  The Department m u s t  seek n o t  one b u t  many 
b a l a n c e s .  

F i r s t ,  t h e r e  is a b a l a n c e  between t h e  e f f i c i e n c y  of  t h e  
t r a n s p o r t a t i o n  sys tem and s a f e t y  i t s e l f .  I t  h a s  f r e q u e n t l y  been 
p o i n t e d  o u t  t h a t  100 p e r c e n t  s a f e t y  can  o n l y  be  achieved  i n  a 
system which h a s  been s h u t  down. T h i s  is n o t  a b a l a n c e .  W e  must 
weigh s a f e t y  on a r e l a t i v e  s c a l e  -- what p r i c e  i n  te rms  of  per -  
formance a r e  w e  w i l l i n g  t o  pay for v a r y i n g  d e g r e e s  of  s a f e t y  
a s s u r a n c e ?  An example I can  u s e  of  t h i s  is t h e  r e c e n t  i s s u e  w e  
have c o n f r o n t e d  w i t h  t h e  LaGuardia bombing. T h i s  is t h e  c lass ic  
c a s e  of  t r y i n g  t o  d e t e r m i q e  where t h e  b a l a n c e  is between t h e  
k i n d s  of  s a f e t y  and s e c u r i t y  measures t h a t  w e  c o u l d  implement i n  
our a i r p o r t s  and t h o s e  k i n d s  t h a t  a r e  a c c e p t a b l e  i d  te rms  of  t h e  
A m e r i c a n ' s . d e s i r e  t o  move q u i c k l y  when t h e y  move through t h e  
a i r ppr t s . 

The second b a l a n c e  is between s a f e t y  and o t h e r  s o c i a l l y  
n e c e s s a r y  or d e s i r a b l e  g o a l s .  Energy c o n s e r v a t i o n ,  n o i s e  a b a t e -  
ment ,  and p o l l u t i o n  a re  three such  g o a l s  which have  o n l y  r e c e n t l y  
been added t o  t h i s  l i s t  of  t r a d e - o f f s .  

The t h i r d  b a l a n c e  is among t h e  many competing f i r m s  
t h a t  m a k e  up t h e  t r a n s p o r t a t i o n  i n d u s t r i e s .  W e  c a n n o t  f o r g e t  
t h a t  s a f e t y  programs have a d e f i n i t e  impact  on t h e  economic v i a -  
b i l i t y  of  f i r m s  and o f  i n d u s t r i e s .  S a f e t y  programs a f f e c t  e n t i r e  
modes and f i r m s  w i t h i n  t h e s e  modes as w e l l  a s  f i r m s  i n v o l v i n g  
major manufac tur ing  and c o n s t r u c t i o n  components. Changes can  
have s e r i o u s  consequences  f o r  t h e  p r i v a t e  s e c t o r  and t h e y  must 
n o t  be t o o  f r e q u e n t ;  t h e y  m u s t  be  demonst rab ly  d e s i r a b l e  and t h e y  
m u s t  be  even-handed. Above a l l ,  t h e y  must n o t  appear  t o  be whim- 
s i ca l  or a r b i t r a r y  t o  t h e  a f f e c t e d  i n d u s t r i e s .  

a t t a c k  t h e  most s e r i o u s  problem w i t h  a l l  of  our  r e s o u r c e s  or d o  
w e  a p p l y  a more l i m i t e d  e f f o r t  t o  each  problem, a p p o r t i o n i n g  
r e s o u r c e s  among t h e  v a r i o u s  problems p r o p o r t i o n a l  t o  t h e i r  
e f f e c t s ,  or is some o t h e r  a l l o c a t i o n  model more d e s i r a b l e ?  

The f o u r t h  b a l a n c e  is among t h e  s a f e t y  programs.  Do w e  

The l i s t  of  b a l a n c i n g  a c t s  can  g o  on f o r e v e r .  Consider  
t h e  widespread d i v e r s i t y  o f  i n t e r e s t s  i n  t r a n s p o r t a t i o n ,  t h e  
u s i n g  p u b l i c ,  t h e  t r a n s p o r t a t i o n  i n d u s t r i e s ,  p u b l i c  i n t e r e s t s ,  
governmental  u n i t s ,  and t h e  economic weight  o f  t h e  i n f r a s t r u c -  
t u r e .  These a r e  a l l  t h i n g s  t h a t  w e  m u s t  c o n s i d e r  as  w e  m a k e  
d e c i s i o n s  r e g a r d i n g  our  r e s o u r c e s .  

Balance  is a c r u c i a l  concern ,  t h e n ,  f o r  t h e  f e d e r a l  
e x e c u t i v e  and it is e a s y  t o  see t h a t  w e  won' t  t i p  t h e  scale 100 
p e r c e n t  i n  any d i r e c t i o n ,  b u t  how d o  w e  a c h i e v e  an o p t i m a l  
b a l a n c e ?  That  is t h e  q u e s t i o n  t h a t  w e  have t o  a s k  o u r s e l v e s  and 
it is a q u e s t i o n  t o  which I t h i n k  you can  c o n t r i b u t e  an answer. 
I n  o r d e r  t o  answer t h e  q u e s t i o n  from your s t a n d p o i n t ,  it is 
n e c e s s a r y  t o  have  a l i t t l e  b i t  of  i n s i g h t  i n t o  t h e  p r e s s u r e s  
around an a d m i n i s t r a t o r ' s  o f f i c e ,  and I can  a s s u r e  you from my 
e x p e r i e n c e  i n  t h e  Urban Mass T r a n s p o r t a t i o n  A d m i n i s t r a t i o n  t h a t  
t h e s e  p r e s s u r e s  a r e  t r u l y  phenomenal because  e v e r y  major issue 
comes t o  an a d m i n i s t r a t o r ' s  desk  and he h a s  no c a p a b i l i t y  t o  
c o n t r o l  t h o s e  i s s u e s  i n  te rms  of  t h e i r  t i m i n g  o r  t h e i r  volume. 
Each issue is u s u a l l y  c a r r i e d  by e x t r e m e l y  e f f e c t i v e  a d v o c a t e s ,  
e i t h e r  from h i s  own s t a f f  or from among t h e  i n t e r e s t  g r o u p s  t h a t  
I mentioned e a r l i e r .  It  is w i t h i n  t h e  c o n t e x t  of  t h e s e  d a i l y  
program d e c i s i o n s  t h a t  an a d m i n i s t r a t o r  m u s t  m a k e  d e c i s i o n s  
r e g a r d i n g  t h e  d e f i n i t i o n  and implementa t ion  of  h i s  on-going 
s a f e t y  program and h i s  annual  r e s e a r c h  e f f o r t s .  



In  o r d e r  t o  unders tand  its own envi ronment ,  t h e  
r e s e a r c h  community m u s t  be aware t h a t  program a d m i n i s t r a t o r s  
s imply  d o  n o t  have t h e  l u x u r y  o f  a v o i d i n g  d e c i s i o n s .  Each 
problem m u s t  be f a c e d  and some a c t i o n  t a k e n .  In  f a c t ,  no a c t i o n  
may be  a d e c i s i o n  t o  reduce  t h e  r e s o u r c e  a l l o c a t i o n  t o  z e r o  and 
expend f u n d s  on a d i f f e r e n t  program. T h i s  may be t h e  r i g h t  
answer and t h e  r i g h t  b a l a n c e  a t  t h e  t i m e  and it may be t h e  wrong 
one. 

W e  d o  n o t  have a n  a c c u r a t e  or f a i r l y  d e t a i l e d  map of  
t h e  f u t u r e ,  s o  t h e  a d m i n i s t r a t o r  m u s t  make t h e s e  d e c i s i o n s  under 
u n c e r t a i n t y .  One of  t h e  most v a l u a b l e  s e r v i c e s  t h a t  t h e  univer -  
s i t y  r e s e a r c h  program can  p r o v i d e  is a s s i s t a n c e  i n  p r o v i d i n g  
g u i d e p o s t s  f o r  a c t i o n s .  How c a n  w e  p r e d i c t  t h e  consequences  of  
v a r i o u s  s a f e t y  programs? What i n f o r m a t i o n  is r e q u i r e d  t o  b e s t  
make  t h e s e  d e c i s i o n s ?  How can  w e  d e v e l o p  and a d m i n i s t e r  a s a f e t y  
program so  t h a t  it becomes a s e l f - f u l f i l l i n g  prophecy,  t h a t  i s ,  
t h a t  t h e  program a d m i n i s t r a t i o n  i t s e l f  c r e a t e s  t h e  c o n d i t i o n s  and 
t h e  p u b l i c  s u p p o r t  which w i l l  l e a d  t o  program f u l f i l l m e n t ?  These 
are  broad q u e s t i o n s  b u t  t h e y  f a l l  d i r e c t l y  w i t h i n  t h e  s c o p e  of  
t h e  U n i v e r s i t y  Research Program f o r  t r a n s p o r t a t i o n  p o l i c y  
r e s e a r c h .  

I t h i n k  an example o f  what I a m  t a l k i n g  a b o u t  is t h e  
r e c e n t  highway needs  s t u d y  by t h e  N a t i o n a l  Highway T r a n s p o r t a t i o n  
S a f e t y  A d m i n i s t r a t i o n  and t h e  p o l i c y  o f f i c e  of  t h e  S e c r e t a r y .  
T h i s  was an e x t r e m e l y  i n t e r e s t i n g  and t e c h n i c a l  e f f o r t  t o  t r y  t o  
set t h e  p r i o r i t i e s  i n  t h e  highway s a f e t y  need a r e a .  We a l l  a g r e e  
t h a t  it is n o t  n e c e s s a r i l y  t h e  most r e f i n e d  or t h e  most s o p h i s t i -  
c a t e d  approach  t o  t h e  problem, b u t  it is one of  t h e  most s y s -  
temmatic  e f f o r t s  t h a t  w e  have s e e n  s i n c e  t h e  beginning  of  t h e  
program t o  t r y  t o  a s s e s s  t h e  b e n e f i t s  and t h e  c o s t  a s s o c i a t e d  
w i t h  a whole range  o f  a l t e r n a t e  approaches .  I h i g h l y  recommend 
t h a t  s t u d y  t o  you t o  take  a look  a t  i n  te rms  of  i ts  g u i d a n c e  f o r  
management d e c i s i o n s .  

When I f i r s t  came t o  Washington, I s t a r t e d  t o  d e a l  w i t h  
t h e  C o n g r e s s i o n a l  r e p r e s e n t a t i v e s .  I was amazed a t  how l i t t l e  
t i m e  t h e y  t a k e  t o  rev iew an i s sue  and how l i t t l e  t h e y  a p p a r e n t l y  
knew b e f o r e  d e c i d i n g  on t h e i r  v o t e s .  I s u b s e q u e n t l y  l e a r n e d  t h a t  
t h e  o n l y  way t o  be e f f e c t i v e  i n  t h e  C o n g r e s s i o n a l  environment  is 
t o  t e l e g r a p h  messages t o  them. That  is, t o  g i v e  them t h e  m o s t  
p e r t i n e n t  f a c t s  j u s t  a s  f a s t  as you p o s s i b l y  can .  By a b s o r b i n g  
such  f a c t s  from a v a r i e t y  o f  s o u r c e s ,  t h e  b e s t  r e p r e s e n t a t i v e s  
g e t  a f i x  on t h e  proper  b a l a n c e .  The worst d o  n o t  and t h e y  d o  
n o t  l a s t  long .  

The e x e c u t i v e  o f f i c e r  is n o t  much d i f f e r e n t .  H e  a l s o  
m u s t  r e l y  on q u i c k ,  c o n c i s e  i n f o r m a t i o n  i n  o r d e r  t o  e v a l u a t e  
where h i s  v o t e  goes .  I u r g e  you t o  t h i n k  i n  t h e s e  te rms  as  you 
d e f i n e  your r e s e a r c h  e f f o r t s  and your r e s e a r c h  p r o d u c t s .  The 
p o i n t  I a m  t r y i n g  t o  m a k e  is t h a t  w e  a l l  need i n f o r m a t i o n  f a s t  i n  
o r d e r  t o  m a k e  t h e  k i n d s  o f  h i g h l y  complex d e c i s i o n s  t h a t  w e  a re  
f a c e d  w i t h .  We s imply  m u s t  have an i n f l u x  o f  a c c u r a t e  informa- 
t i o n  i n  a form i n  which w e  can  a b s o r b  it v e r y ,  v e r y  q u i c k l y .  I 
t h i n k  t h i s  is i m p o r t a n t  f o r  everybody who is t r y i n g  t o  a f f e c t  
decis ion-making a t  t h e  f e d e r a l  l e v e l .  

I would l i k e  t o  r e t u r n  t o  t h e  theme of  b a l a n c e  f o r  j u s t  
a minute  and a s k  a c o u p l e  of  q u e s t i o n s .  F i r s t ,  "Have w e  i n  t h e  
Department s e l e c t e d  t h e  r i g h t  problems t o  a t t a c k ? "  Second, "Do 
w e  have a d e q u a t e  i n f o r m a t i o n  a b o u t  t h e  problem t o  a t t e m p t  a 
s o l u t i o n ? "  T h i r d ,  "DO w e  have a b a l a n c e  i n  r e s e a r c h  t o  s u p p o r t  
our on-going s a f e t y  program?" With r e s p e c t  t o  t h e  r i g h t  prob- 
l e m s ,  w e  f a c e  a wide r a n g e  of  o p t i o n s .  Some a r e  b e t t e r  t h a n  



8 

o t h e r s .  Some can  be accomplished more q u i c k l y  t h a n  o t h e r s ,  and 
some can  be accomplished w i t h  less o b j e c t i o n  t h a n  o t h e r s .  

The Department d o e s  t r y  t o  a c h i e v e  a b a l a n c e  between 
s e e k i n g  t h e  long  r a n g e  " b e s t "  and t h e  s h o r t  r a n g e  "good." For 
example, t h e  long  run  problem of  r a i l r o a d  s a f e t y  depends on t h e  
economic v i a b i l i t y  of  a l l  of  t h e  r a i l  network so t h a t  t h e  r a i l -  
r o a d s  themselves  can  conduct  t h e  needed equipment r e s e a r c h  and 
t e s t i n g ,  t h e  t r a c k  main tenance ,  and t h e  p e r s o n n e l  t r a i n i n g  
r e q u i r e d  t o  a c h i e v e  s a f e  c o n d i t i o n s .  B u t  i n  t h e  i n t e r i m ,  t h e  
Department r e c o g n i z e s  i ts  r e s p o n s i b i l i t y  t o  m a i n t a i n  c e r t a i n  
s t a n d a r d s  of  s a f e t y  which m u s t  be upheld even though it may 
d i v e r t  r e s o u r c e s  from t h e  long  run e f f o r t .  The c h a l l e n g e  is t o  
i d e n t i f y  t h e  problems i n  each mode which m u s t  be  f a c e d  now v e r s u  
t h o s e  which can be  l e f t  t o  t h e  g r a d u a l  approach achieved  from 
l o n g e r  range  s o l u t i o n s .  

i n  one c a t e g o r y  o r  a n o t h e r ?  We have a few s p e c i f i c  problems i n  
t h i s  a r e a .  

What t e s t  can  w e  a p p l y  t o  a problem t o  f i r m l y  p l a c e  it 

One problem is modal o r i e n t a t i o n .  The v a s t  m a j o r i t y  of 
f a t a l i t i e s  O C C U K  i n  t h e  highway mode. The h i g h e s t  r a t e  of f a t a l i -  
t ies per  passenger  m i l e  is i n  g e n e r a l  a v i a t i o n .  Should t h e  
Department a l l o c a t e  funds  t o  e q u a l i z e  t h e  r i s k  r a t e  or  t o  mini-  
m i z e  t h e  t o t a l  c a s u a l t i e s ?  

How d o  w e  h a n d l e  t h e  d r a m a t i c  e v e n t ?  I t  is c l e a r  t h a t  
w e  need t o  p r e v e n t  c a t a s t r o p h i c  a c c i d e n t s ,  b u t  i n  a p r a c t i c a l  way 
how d o  w e  a l l o c a t e  r e s o u r c e s  between p r e v e n t i n g  t h e  h i g h  c o s t  b u t  
low p r o b a b i l i t y  a c c i d e n t  and t h e  low i n d i v i d u a l  c o s t  b u t  h i g h  
f requency  a c c i d e n t ?  

F i n a l l y ,  how d o  w e  se lec t  among competing r e s e a r c h  
i n t e r e s t s ,  t h a t  i s ,  t h o s e  w i t h  t e c h n o l o g i c a l  o r  hardware o r i e n t a -  
t i o n  and t h o s e  w i t h  a m e t h o d o l o g i c a l  p r o c e s s  O K  sys tems o r i e n t a -  
t i o n ?  Top management is o f t e n  b i a s e d  towards t h e  l a t t e r  w i t h  t h e  
s t a f f  s p e c i a l i s t  b i a s  l e a n i n g  much towards  t h e  f o r m e r ,  t h a t  i s ,  
t h e  t e c h n o l o g i c a l  r e s e a r c h .  The o p t i o n s  p r e s e n t  v e r y ,  v e r y  
d i f f e r e n t  c h o i c e s  f o r  t h e  f e d e r a l  manager. 

The second issue I r a i s e d  is r e l a t e d  t o  t h e  adequacy of  
i n f o r m a t i o n  and t h i s  was i n  any s p e c i f i c  problem a r e a .  Obviously 
t h e  a v a i l a b i l i t y  o f  a d a t a  b a s e  i n t e r r e l a t e s  w i t h  t h e  s e l e c t i o n  
p r o c e s s  and d i r e c t l y  i n f l u e n c e s  t h e  q u a l i t y  o f  t h i s  p r o c e s s .  

I t  is much e a s i e r  t o  g e t  agreement  on c o u r s e s  of  a c t i o n  
i f  w e  can g e t  agreement  on t h e  v a l i d i t y  of  t h e  u n d e r l y i n g  f a c t s ,  
b u t  t h e  c o s t  of  c o l l e c t i n g  and m a i n t a i n i n g  a l a r g e  d a t a  base  is 
o b v i o u s l y  h i g h .  The Department t h e r e f o r e  d e s i r e s  t o  minimize 
t h e s e  c o s t s  t o  i n d u s t r y  and t o  t h e  government by c o l l e c t i n g  o n l y  
t h e  e s s e n t i a l l y  needed d a t a ,  b u t  what d a t a  do w e  c o l l e c t ?  How 
d e t a i l e d  s h o u l d  it be?  How s h o u l d  it be c o l l e c t e d  and who w i l l  
pay f o r  t h e  c o l l e c t i o n ?  W e  have  noted  an i n c r e a s e d  i n t e r e s t  i n  
d a t a  about  t h e  c a u s e  of accid,ents  i n s t e a d  of t h e  t r a d i t i o n a l  
s t a t i s t i c s  of  t h e  number of  a c c i d e n t s  t h a t  a r e  o c c u r r i n g  w i t h i n  
t h e  Depar tmenta l  modal s t r u c t u r e .  

The NHTSA program, f o r  example, p l a n s  t o  c o l l e c t  a 
n a t i o n w i d e  s t a t i s t i c a l  sample o f  au tomobi le  a c c i d e n t s  and w i l l  
beg in  t o  c o l l e c t  c a u s a l  d a t a  on a l a r g e  enough sample of  a c c i -  
d e n t s  t o  provi.de a major improvement i n  t h e  i n f o r m a t i o n  b a s e  of 
highway a c c i d e n t s  and f a t a l i t i e s .  In  t h i s  c o n n e c t i o n ,  I would 
l i k e  t o  b r i n g  t o  your a t t e n t i o n  t h e  d e m o n s t r a t i o n  which is  be ing  
se t  up f o r  your convenience  today .  The O f f i c e  of  Systems 
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L a s t ,  b u t  n o t  l e a s t ,  your c o n t r i b u t i o n s  m u s t  be 
d e l i v e r e d  i n  a form which is comprehens ib le  and c o n c i s e  enough t o  
be used e i t h e r  by t h e  decis ion-maker  o r  t o  i n f l u e n c e  t h e  d e c i s i o n -  
maker. T h i s  o b v i o u s l y  is a t a l l  o r d e r .  

depends a g r e a t  d e a l  on t h e  adequacy of R & D  p r o p o s a l s  t h a t  w e  
r e c e i v e  and t h e n  t h e  e x c e l l e n c e  of  t h e  work t o  be accomplished.  
I have r a i s e d  t h e  i s sues  which w e  m u s t  c o n s i d e r  as w e  t r y  t o  
d e v e l o p  g e n e r a l  p o l i c y  g u i d a n c e .  I t r u s t  t h a t  a s  you work w i t h  
t h e  p a n e l s  d u r i n g  t h i s  c o n f e r e n c e  and a s  you a d d r e s s  v e r y  

The e v o l u t i o n  of  R&D p r o d u c t s  which a r e  e f f e c t i v e  
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Development h a s  se t  up and w i l l  d e m o n s t r a t e  t h e  c a p a b i l i t i e s  of 
TRISNET which is t h e  n a t i o n a l  network o f  t r a n s p o r t a t i o n  r e s e a r c h  
i n f o r m a t i o n  s e r v i c e s .  The network c o v e r s  a wide r a n g e  of  i n f o r -  
mat ion which is a v a i l a b l e  t o  a l l  of  t h o s e  doing  r e s e a r c h  i n  t h e  
t r a n s p o r t a t i o n  f i e l d .  W e  a r e  a l s o  making a v a i l a b l e  a copy of  t h e  
T r a n s p o r t a t i o n  S a f e t y  I n f o r m a t i o n  R e p o r t ,  a q u a r t e r l y  p u b l i c a t i o n  
of  t h e  O f f i c e  o f  S a f e t y  A f f a i r s  which u s e s  t h e  TRANSIS d a t a  base .  
T h i s  d a t a  base  r e p r e s e n t s  a s y n t h e s i s  o f  a l l  of t h e  s a f e t y -  
r e l a t e d  d a t a  banks w e  m a i n t a i n  i n  t h e  Department and h e l p s  us  t o  
i d e n t i f y  and a n a l y z e  a c c i d e n t  ra tes ,  major s a f e t y  problem a r e a s ,  
and s i g n i f i c a n t  e v e n t s  or t r e n d s  i n  s a f e t y  s t a t i s t i c s .  

The t h i r d  i s sue  I r a i s e d  was r e l a t e d  t o  t h e  r e s e a r c h  
s u p p o r t  needed f o r  any on-going program. There is an unques- 
t i o n a b l e  need f o r  r e s e a r c h  i n  r e f i n i n g  t h e  methodology used by 
dec is ion-makers  i n  e v a l u a t i n g  t h e  d i r e c t  and i n d i r e c t  conse-  
quences  of  t h e i r  e x i s t i n g  programs.  In  t h e  p a s t ,  s a f e t y  programs 
and s a f e t y  r e g u l a t i o n s  may have been implemented w i t h o u t  ade- 
q u a t e l y  measuring t h e  non-safe ty  consequences of our a c t i o n s .  
T i m e s  have changed,  so t h a t  i t  is o n l y  r e c e n t l y  t h a t  t h e  eco- 
nomic, s o c i a l ,  e n v i r o n m e n t a l ,  and energy impacts  of a s a f e t y  
program have been i n c o r p o r a t e d  i n t o  t h e  p r o c e s s  o f  review.  For 
t h i s  r e a s o n  I d o  h e a r t i l y  welcome t h e  r e g u l a t o r y  re form i n i t i a -  
t i v e s  i n t r o d u c e d  i n  t h e  p a s t  year  or  so by t h e  P r e s i d e n t  o f  t h e  
United S t a t e s ,  which a l s o  was d i s c u s s e d  somewhat by John Snow 
e a r l i e r .  These i n i t i a t i v e s  e s s e n t i a l l y  f o r c e  a l l  dec is ion-makers  
t o  c o n s i d e r  a h o s t  of  consequences i n h e r e n t  i n  both  proposed and 
e x i s t i n g  p o l i c y  or r e g u l a t i o n s .  

covered  t h a t  a l t h o u g h  our  i n t e n t i o n s  may be  h o n o r a b l e ,  we a g a i n  
o f t e n  l a c k  t h e  methodologies  t o  u s e  i n  a s s e s s i n g  t h e s e  unquant i -  
f i a b l e  and i n d i r e c t  impacts .  

However, i n  implementing t h e s e  i n i t i a t i v e s ,  I have d i s -  

Cost  b e n e f i t  a n a l y s i s ,  w h i l e  u s e f u l ,  can  be awkward and 
u n r e l i a b l e  when a p p l i e d  to c e r t a i n  f a c t o r s .  Some f a c t o r s  s imply  
c a n ' t  be t r a n s l a t e d  i n t o  monetary terms. What is t h e  c o s t  of  
d i v i d i n g  a neighborhood w i t h  a f reeway o r  t h e  c o s t  i n  p e r s o n a l  
l i b e r t i e s  of mandat ing s e a t  b e l t s  and motorcyc le  he lmets?  A s  w e  
a l l  know, a c o s t  b e n e f i t  a n a l y s i s  c a n  be manipula ted  t o  produce 
t h e  r e q u i r e d  c o n c l u s i o n s  s imply  by p lugging  i n  a r b i t r a r y  c o s t s  of 
t h e  u n q u a n t i f i a b l e  impacts .  W e  m u s t  s e a r c h  f o r  methods t o  
r e s h a p e  t h e  a n a l y t i c a l  p r o c e s s  t o  p e r m i t  a thorough and r a t i o n a l  
a n a l y s i s  of human and envi ronmenta l  impacts  w i t h o u t  f o r c i n g  them 
i n t o  monetary p igeon h o l e s .  The room f o r  your c r e a t i v i t y  and 
imagina t ion  i n  t h i s  endeavor  is v a s t .  

I n  summary, I u r g e  you t o  t h i n k  i n  terms o f  a s s i s t i n g  
u s  i n  per forming  t h e  b a l a n c i n g  a c t .  You can  d o  t h i s  by l e a r n i n g  
a s  much a s  p o s s i b l e  about  t h e  e n t i r e  r a n g e  o f  problems w e  f a c e ,  
by be ing  s e n s i t i v e  t o  t h e  c o m p l e x i t i e s  of  t h e  p u b l i c  p o l i c y  
envi ronment ,  by a s s i s t i n g  u s  i n  i d e n t i f y i n g  p r i o r i t i e s ,  and by 
h e l p i n g  t o  i d e n t i f y  needed d a t a ,  t o  c o l l e c t  and t o  a n a l y z e  it. 
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s p e c i f i c  problem a r e a s  i n  t h e  coming months, you w i l l  c o n t r i b u t e  
t o  our e f f o r t s  t o  move from t h e  s t a t e m e n t  of  needs  t o  a s t a t e m e n t  
o f  achievement .  

That  e n d s  my p r e p a r e d  remarks.  I f  I were l i k e  Sec- 
r e t a r y  Coleman r i g h t  now, I would s a y ,  "That  ends  my prepared  
remarks, most of  which were p r e p a r e d  by somebody e l se ,  and now 
I w i l l  t e l l  it l i k e  it is." B u t  I would l i k e  t o  m a k e  a couple  
o f  comments. 

For one ,  I t r i e d  t o  weave through my speech  r e f e r e n c e s  
a b o u t  t h e  c o s t  c u t t i n g  t r a d e - o f f s  t h a t  w e  f a c e  and t h e n  when I 
re - read  it t h i s  morning I r e a l i z e d  t h a t  t h e r e  wasn ' t  a l o t  of 
multi-modal o r  inter-modal  emphasis  i n  t h e  speech  and t h a t  is t h e  
t i t l e  of your c o n f e r e n c e .  I happen t o  t h i n k  t h a t  t h i s  is impor- 
t a n t  enough t o  s t r e s s .  In  t h e  O f f i c e  of t h e  S e c r e t a r y  one a r e a  
is of pr imary  i n t e r e s t  -- t o  make sure t h a t  t h o s e  t e c h n i q u e s  and 
t h o s e  s k i l l s  t h a t  a r e  deve loped  i n  one mode, which a r e  a p p l i c a b l e  
t o  t h e  problems t h a t  a r e  be ing  f a c e d  by a n o t h e r  mode, w i l l  i n  
f a c t  be t r a n s f e r r e d .  Again, my e x p e r i e n c e  i n  a modal a d m i n i s t r a -  
t i o n  d e m o n s t r a t e s  t o  m e  t h a t  you a r e  s imply  t o o  busy i n  your day  
t o  d a y  problems t o  be  a b l e  t o  go over  t o  your s i s t e r  agency and 
a s k  them what t h e y  have done i n  t h i s  p a r t i c u l a r  f i e l d .  Usual ly  
what t h e y  have done may be r e l a t e d  b u t  n o t  r e l a t e d  enough f o r  
you t o  be  a b l e  t o  s i t  down and r e s h a p e  i t ,  s o  I f e e l  it is our 
r e s p o n s i b i l i t y  t o  u r g e  t h e  r e s e a r c h  community t o  f e r r e t  o u t  t h o s e  
a r e a s  of  commonality and t o  a p p l y  what is known i n  one agency t o  
t h e  problems t h a t  a r e  coming up i n  a n o t h e r  agency.  

I had a good example of  t h i s  y e s t e r d a y .  I was be ing  
b r i e f e d  by t h e  F e d e r a l  Highway A d m i n i s t r a t i o n  on t h e  work t h a t  
t h e y  a r e  doing  i n  c i t i z e n  p a r t i c i p a t i o n  and i n  t h e  envi ronmenta l  
impact  a r e a ,  and I d i s c o v e r e d  t h a t  t h e y  have had many c o u r s e s ,  
many of  which a r e  v e r y  i n t e r e s t i n g  and v e r y  a p p l i c a b l e  t o  o t h e r  
a g e n c i e s ,  t h a t  t h e y  a r e  f u r t h e r  ahead because  t h e y  have been o u t  
i n  f r o n t  i n  te rms  of  t r y i n g  t o  d o  impact  s t a t e m e n t s  and t r y i n g  
t o  i n v o l v e  t h e  c i t i z e n s  i n  t h e i r  d e c i s i o n  making. 

One c o u r s e  t h a t  t h e y  a r e  c u r r e n t l y  d e v e l o p i n g  and spon- 
s o r i n g  is on how t o  p r e p a r e  an envi ronmenta l  impact s t a t e m e n t .  
I t  seems i n c r e d i b l e  t h a t  a f t e r  a l l  of  t h e s e  y e a r s  t h a t  t h a t  is 
j u s t  b e g i n n i n g ,  b u t  I must s a y  t h a t  FHWA h a s  deve loped  a s o p h i s -  
t i c a t e d  approach  t o  p r e p a r i n g  t h e i r  impact  s t a t e m e n t s  which is 
w e l l  beyond t h e  approach  t h a t  t h e  o t h e r  a g e n c i e s  have adopted.  
Not o n l y  is it beyond i t ,  b u t  it g e t s  more t o  t h e  h e a r t  of what 
t h e  EPA A c t  a c t u a l l y  r e q u i r e s  t h a t  one a d d r e s s .  

I r a i s e d  t h e  issue wi th  t h e  highway p e o p l e  a s  t o  
whether or n o t  t h e y  had i n v i t e d  t h e  o t h e r  modes. I a m  p a r t i c u -  
l a r l y  concerned a b o u t  UMTA and FRA who now f a c e ,  f o r  t h e  f i r s t  
t i m e ,  t h e  n e c e s s i t y  t o  go  through what h a s  been a v e r y  a g o n i z i n g  
e x p e r i e n c e  f o r  FHWA, and t h e y  s a i d  no, t h e y  h a d n ' t  r e a l l y  thought  
about  it. So h e r e  was a fu l l -b lown program on t h e  importance of  
t h e  items t o  be a d d r e s s e d  i n  an impact  s t a t e m e n t  by a n  agency 
t h a t  e s s e n t i a l l y  knows how t o  do it and it was n o t  be ing  s h a r e d  
a t  a l l  wi th  t h e  o t h e r  a g e n c i e s .  

Now I r e c o g n i z e  t h a t  because  o f  t h e i r  funding  FHWA h a s  
l i m i t e d  s p a c e  and o b v i o u s l y  t h e y  want t o  t r a i n  t h e i r  own people .  
N e v e r t h e l e s s ,  I would l i k e  t o  see UMTA involved ,  where I t h i n k  
t h e r e  a r e  now two p e o p l e  working i n  t h a t  f i e l d ,  s o  it wouldn ' t  
be t o o  d i f f i c u l t  t o  t r a i n  t h o s e  two. FRA h a s n ' t  even g o t t e n  
s t a r t e d .  F r a n k l y ,  t h e y  have j u s t  r e c e n t l y  t a k e n  a woman from my 
s t a f f  i n  o r d e r  t o  form t h e i r  envi ronmenta l  s t a f f .  I am p l e a s e d  
w i t h  t h a t ,  because  I t h i n k  it h e l p s  t o  t a k e  people  t h a t  have 
e x p e r i e n c e  i n  t h e  O f f i c e  o f  t h e  S e c r e t a r y  t r a n s f e r r e d  t o  t h e  
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o p e r a t i n g  a d m i n i s t r a t i o n s .  

I make t h a t  comment j u s t  t o  s t r e s s  t o  you t h a t  v e r y  
o f t e n  it is t h e  r e s e a r c h  community t h a t  knows what is going  on 
a c r o s s  modes and w e  o u r s e l v e s  d o n ' t  a lways know a b o u t  it. P l e a s e  
be  s e n s i t i v e  t o  t h a t ,  be  s e n s i t i v e  t o  l o o k i n g  a t  what h a s  been 
done and u s e  t h e s e  s k i l l s  t o  a d d r e s s  new problems.  I f  you a r e  
s t a r t i n g  t o  a d d r e s s  a problem i n  one mode and you a r e  going  t o  do 
some r e s e a r c h  on i t ,  look  i n  o t h e r  modes. C e r t a i n l y  look  i n  t h e  
o t h e r  modes t o  see what k i n d s  of  t e c h n i q u e s  have been success- 
f u l l y  applied,. 

e x c l u d e  from my speech  a r e f e r e n c e  t o  a l l i g a t o r s  and swamps, 
which I unders tand  is t h e  theme f o r  t h e  day .  I asked  Mr. Bolger  
what t h a t  ana logy  was a l l  about  and whether or  n o t  it was m i l i -  
t a r y  background. I f i n d  t h a t  among t h o s e  l i a b i l i t i t e s  t h a t  w e  
women t e n d  t o  c a r r y  a long  w i t h  u s  is an i n a b i l i t y  t o  comprehend 
t h e  l i n g o  t h a t  comes o u t  of t h e  armed s e r v i c e s  and he a s s u r e d  m e  
t h a t  he  w a s n ' t  keeping any s e c r e t s  from m e  and i n  f a c t  seemed t o  
f ee l  t h a t  it was a q u i t e  obvious  ana logy .  

d e s c r i b e d  t o  m e  a s  one o f  f i g h t i n g  a l l i g a t o r s  as be ing  t y p i c a l  of  
f i g h t i n g  day-to-day problems and never  be ing  a b l e  t o  d r a i n  t h e  
swamp, which is what may be  t h e  longrun  o b j e c t i v e ,  is t h a t  I a l s o  
wear t h e  envi ronmenta l  h a t  and t h a t  ana logy  a p p l i e s  b e a u t i f u l l y  
t o  s a f e t y  b u t  it d o e s n ' t  a p p l y  a t  a l l  t o  t h e  environment  where w e  
a r e  t r y i n g  d e s p e r a t e l y  hard  t o  keep FHWA from i n  f a c t  d r a i n i n g  
t h e  swamps. 

The n e x t  comment I wanted t o  make was t h a t  I d i d  

I t h i n k  t h e  r e a s o n  I have problems w i t h  what he  

So t h a t ,  I t h i n k ,  is t h e  r e a s o n  f o r  my menta l  b lock  
a g a i n s t  t h a t  a n a l o g y ,  b u t  I d o  hope when you a p p l y  i t  t o  your 
s a f e t y  r e s e a r c h  i n t e r e s t s  t h a t  you d o  f o c u s  on t h e  day-to-day 
i s s u e s  and a p p r e c i a t e  how d i f f i c u l t  i t  is f o r  us t o  g e t  beyond 
t h o s e  day-to-day issues  and i n t o  t h e  l a r g e r  a r e a s  where w e  d o n ' t  
have t h e  time t o  t h i n k  a b o u t  where we a r e  going  i n  t h e  long  run  
and p r e c i s e l y  how w e  a r e  going  t o  g e t  t h e r e  and a p p l y  t h e  k i n d s  
o f  s k i l l  which you have which w e  c a n ' t  p r e t e n d  t o  d u p l i c a t e  t o  
h e l p  u s  g e t  t o  our common o b j e c t i v e s .  

Thank you v e r y  much. 
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"FIGHTING THE ALLIGATORS" 
A DISCUSSION OF SAFETY RESEARCH NEEDS BY MODAL SPOKESMEN 

P h i l i p  B o l g e r ,  D i r e c t o r ,  O f f i c e  of  S a f e t y  A f f a i r s , ,  Chairman 
RADM Wil l iam M .  Benker t ,  O f f i c e  o f  Merchant Marine S a f e t y ,  USCG 

Cesar  DeLeon, Act ing  D i r e c t o r ,  O f f i c e  of  P i p e l i n e  S a f e t y  
Vincent  J. E s p o s i t o ,  D i r e c t o r ,  

O f f i c e  of  V e h i c l e  S a f e t y  Research ,  NHTSA 
Robert  E. P a r s o n s ,  A s s o c i a t e  A d m i n i s t r a t o r  f o r  R&D,  FRA 

G.  J. P a s t o r ,  A s s o c i a t e  A d m i n i s t r a t o r  f o r  R&D,  UMTA 
James L .  Fo ley ,  JK . ,  D i r e c t o r ,  O f f i c e  of  Highway S a f e t y ,  FHWA 

Marion Roscoe, A s s o c i a t e  A d m i n i s t r a t o r ,  FAA ( A b s e n t )  n 
MR. BOLGER: We a r e  now going  t o  g e t  t o  our  f i r s t  

d i s c u s s i o n  a r e a  and w e  w i l l  be  r i g h t  back w i t h  t h o s e  a l l i g a t o r s ,  
because  w e  w i l l  be l i s t e n i n g  t o  t h o s e  gent lemen w h o  day-to-day 
a r e  meet ing immediate s a f e t y  problems and a're up t o  t h e i r  a n k l e s  
,in a l l i g a t o r s .  A t  t h i s  f i r s t  s e s s i o n  w e  w i l l  a sk  each o f  t h e s e  
gent lemen f o r  a f e w  m i n u t e s '  d i s c u s s i o n  o f  t h e  s i g n i f i c a n t  
problems a r e a s  i n  h i s  modal a c t i v i t i e s  and t h e n  an o u t l i n e  of  a 
f e w  of  t h e  more prominent  R&D needs  t h a t  he can  see t o  meet t h o s e  
problems. If I can  ask  everybody t o  hold  q u e s t i o n s  u n t i l  t h e  end 
of  t h e  d i s c u s s i o n s  by t h e  modal r e p r e s e n t a t i v e s ,  w e  w i l l  have a 
q u e s t i o n  and answer s e s s i o n  t o  see i f  w e  c a n ' t  e l a b o r a t e  on t h o s e  
p a r t i c u l a r  a r e a s  t h a t  a r e  of  s i g n i f i c a n c e  t o  you. 

With t h a t ,  I might  p o i n t  o u t  t h a t  t h e r e  a r e  a c o u p l e  of  
changes.  Mr. DeLeon, who is t h e  Act ing  DirectOK of  P i p e l i n e  
S a f e t y ,  is r e p r e s e n t i n g  J i m  C u r t i s ,  who was c a l l e d  o u t  of  town on 
a r a t h e r  u r g e n t  m a t e r ,  and Marion Roscoe, who is t h e  A s s o c i a t e  
A d m i n i s t r a t o r  f o r  S a f e t y  i n  FAA, is n o t  here .  H e  was c a l l e d  away 
i n  con- n e c t i o n  w i t h  t h e  American A i r l i n e s  a c c i d e n t  i n  t h e  V i r g i n  
I s l a n d s  

So w i t h  t h a t ,  why d o n ' t  w e  s t a r t .  I w i l l  ask our  f i r s t  
r e p r e s e n t a t i v e ,  Rear Admiral M i k e  Benkert  of  t h e  Coas t  Guard, 
O f f i c e  of  Merchant Marine S a f e t y ,  t o  d i s c u s s  f o r  u s  mar ine  s a f e t y  
m a t t e r s .  

REAR ADMIRAL BENKERT: Good morning,  gent lemen and 
l a d y .  Before  I s a y  j u s t  a few words o f  i n t r o d u c t i o n  t o  t h e  Coas t  
Guard ' s  a s p e c t  o f  t h i s  program, t o  our R&D e f f o r t s ,  and t o  what 
w e  a r e  l o o k i n g  f o r  i n  t h e  R&D f i e l d ,  I would l i k e  t o  i n t r o d u c e  
t h r e e  of  t h e  o t h e r  p e o p l e  t h a t  I have h e r e  today .  They a r e  v e r y  
e a s y  t o  s p o t  because  t h e y  wear a b l u e  s u i t  wi th  g o l d  b u t t o n s .  
L i e u t e n a n t  Townley works f o r  me i n  t h e  O f f i c e  of  Merchant Marine 
S a f e t y  and is r e a l l y  d i r e c t l y  r e s p o n s i b l e  f o r  t h e  c o o r d i n a t i o n  of  
t h e  r e s e a r c h  and development  e f f o r t s  w e  g e n e r a t e  i n  my o f f i c e  f o r  

' i m p l e m e n t a t i o n  by our  O f f i c e  of  Research and Development. 

Commander Davis  and Mr. K i e h l e  r e p r e s e n t  t h e  O f f i c e  of  
Research and Development. They a r e  going  t o  be h e r e  f o r  two d a y s  
and would be  d e l i g h t e d  t o  d i s c u s s  t h e  handouts  t h a t  I i n t e n d  t o  
p a s s  around t h i s  morning. 

Now, gent lemen,  I t h i n k  P h i l  p r o b a b l y  p u t  i t  r i g h t l y .  
H e  would l i k e  u s  t o  g e t  up and s a y  j u s t  a few words t o  g e t  t h e  
b a l l  r o l l i n g .  I d o  n o t  have a prepared  speech  or a p r e s e n t a t i o n  
as s u c h ,  b u t  I would l i k e  t o  d i s c u s s  a c o u p l e  of  p o i n t s  of  ph i -  
losophy from t h e  Coas t  Guard r e g u l a t o r y  p o i n t  of  view. I would 
a l s o  l i k e  t o  s a y  a few words a b o u t  t h e  p a s t  and a l i t t l e  b i t  
about  where w e  t h i n k  and hope t h a t  w e  a r e  going  i n  t h e  f u t u r e .  

I t h i n k  p r o b a b l y  most of you,  even t h o s e  of  you who a r e  
i n  t h e  academic community, have some i d e a  of  what t h e  Coas t  Guard 
d o e s .  I t h i n k ,  however, some a s p e c t s  of  our r e g u l a t o r y  f u n c t i o n  
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i n  t h e  s a f e t y  f i e l d  a r e  probab y n o t  q u i t e  so w e l l  known. For 
one t h i n g ,  t h e  program which I run  f o r  t h e  Commandant o f  t h e  
Coas t  Guard is c a l l e d  t h e  Commercial Vessel S a f e t y  Program. A l l  
of  our r e g u l a t o r y  a c t i v i t y  which d e a l s  w i t h  t h e  c o n s t r u c t i o n ,  
equipment ,  o p e r a t i o n ,  f u n c t i o n i n g ,  manning, and l i c e n s i n g  of  
p e o p l e  on U . S .  f l a g  v e s s e l s  and our a p p r a i s a l  o f  f o r e i g n  f l a g  
v e s s e l s  e n t e r i n g  Uni ted  S t a t e s  w a t e r s  is developed  and g e n e r a t e d  
through my o f f i c e  h e r e  i n  Washington and,  of c o u r s e ,  implemented 
by a number o f  f i e l d  o f f i c e s  t h a t  w e  have worldwide. 

I am h e r e  t o d a y  a l s o  r e p r e s e n t i n g  i n  a g e n e r a l  s e n s e  
a n o t h e r  s p e c i f i c  r e g u l a t o r y  s a f e t y  f i e l d ,  t h a t  o f  r e c r e a t i o n a l  
b o a t i n g .  As I am su re  you a r e  a l l  aware,  from t h e  p o i n t  o f  
view of  c o n t r o l ,  r e g u l a t i o n ,  and an a p p r a i s a l  of  s a f e t y ,  t h e  
s a f e t y  approach t o  r e c r e a t i o n a l  b o a t i n g  i n  t h i s  c o u n t r y  is done 
through t h e  U . S .  Coas t  Guard a s  d i r e c t e d  under v a r i o u s  s t a t u t e s .  
The l a t e s t  one ,  t h e  F e d e r a l  Boat S a f e t y  A c t ,  which was passed  
j u s t  a few y e a r s  ago,  gave  u s  a f a r  g r e a t e r ,  I would u s e  t h e  
word, " r e s p o n s i b i l i t y , "  w i t h  r e f e r e n c e  t o  t h e  s a f e t y  of  
r e c r e a t i o n a l  b o a t i n g .  

I n  o r d e r  t o  r e g u l a t e ,  i f  you w i l l ,  and I p r e f e r  t o  u s e  
t h e  word t o  " a p p r a i s e "  t h e s e  forms of  t r a n s p o r t a t i o n  s y s t e m s ,  w e  
have over  t h e  y e a r s  been involved  i n  a r a t h e r  l a r g e  number of 
R&D e f f o r t s .  We u s e d  t o  c a l l  them a " h i p  pocket"  common s e n s e  
a p p r a i s a l  o f  what was s a f e  and what w a s n ' t .  In  r e c e n t  y e a r s  our 
e f f o r t s  have become, t o  my mind, more f o r m a l i z e d ,  more systema- 
t i z e d  and p r o b a b l y  a h e l l  o f  a l o t  b e t t e r  t h a n  t h e y  were i n  t h e  
p a s t  because  w e  have c a l l e d  upon commercial o r g a n i z a t i o n s ,  our 
own in-house c a p a b i l i t i e s ,  and t h e  academic community t o  a s s i s t  
u s  i n  l o o k i n g  a t  problems t h a t  a r e  a s s o c i a t e d  w i t h  t h e s e  two 
f a c e t s  o f  water  modal t r a n s p o r t a t i o n ,  b o t h  commercial and 
r e c r e a t i o n a l ,  i n  t h e  Uni ted  S t a t e s .  

Many y e a r s  ago,  our  approach t o  t h e  s a f e t y  problems 
t h a t  w e  have was, and I t h i n k  Mrs. Connors s a i d  t h i s  r e a l l y  v e r y  
well, " t e c h n o l o g i c a l "  i n  t h e  s e n s e  t h a t  w e  have a problem o f ,  f o r  
example, people  on a r e c r e a t i o n a l  b o a t  be ing  a s p h y x i a t e d  by 
carbon monoxide and a lack  of oxygen. W e  t r y  t o  f i n d  o u t  techno-  
l o g i c a l l y  what happened. W e  i n v e s t i g a t e  t h e  c a s u a l t y  and w e  
d e t e r m i n e  how w e  can  b e t t e r  a r r a n g e  t h e  b o a t ,  how w e  can  b e t t e r  
i n s t a l l  t h e  e n g i n e ,  what kind of a d e v i c e  w e  can  p u t  on t h e  
e x h a u s t  t o  e l i m i n a t e  t h i s  p o s s i b i l i t y ,  or what kind o f  v e n t i l a -  
t i o n  w e  can  p u t  i n t o  t h e  v e s s e l .  To me t h i s  e x e m p l i f i e s  a v e r y  
mundane b u t  p r a c t i c a l  approach t o  s o l v i n g  a problem. That  is, 
t h e  problem ar ises  and w e  t r y  t o  s o l v e  it by some form of  d e s i g n  
or c o n s t r u c t i o n  or equipment .  

Much of  our r e s e a r c h  and development  t o d a y  is s t i l l  
p r e d i c a t e d  on t h i s  kind o f  a c o n c e p t .  We have a l a r g e  number of  
t e c h n o l o g i c a l  problems t h a t  s t i l l  remain unsolved  i n  t h e  r e c r e a -  
t i o n a l  and commercial v e s s e l  s a f e t y  f i e l d s .  I n  t h e  a r e a s  o f  
v e s s e l  d e s i g n ,  v e s s e l  c o n s t r u c t i o n ,  v e s s e l  equipment ,  l i f e -  
s a v i n g  g e a r ,  f i r e - f i g h t i n g  g e a r ,  you name i t ,  w e  a r e  s t i l l  
involved  i n  and s t i l l  d e v e l o p i n g  new approaches  and new equip-  
ment i n  r e s p o n s e  t o  t e c h n o l o g i c  advances .  We a r e  t a k i n g  a new 
look  a t  t h e  same problems,  b u t  n e v e r t h e l e s s  a new look  a t  them 
from what I would c a l l  an R&D p o i n t  of  view. 
ahead n o t  o n l y  t o  s o l v e  t h e  immediate problem t h a t  w e  see r i g h t  
now a s  a r e s u l t  of  casua l t ies ,  b u t  a l s o  t o  s o l v e  problems t h a t  
w e  can  f o r e s e e  a r i s i n g  because  of  t h e  development  o f  new t e c h n o l -  
o g i e s  i n  t h e  mode of  t r a n s p o r t a t i o n  i t s e l f .  

what our t h i n k i n g  h a s  been i n  t h i s  kind of  an a p p r a i s a l .  Up 

W e  a r e  l o o k i n g  

, 
I would l i k e  t o  s t r e s s  t h i s  l a t t e r  f i e l d ,  and show you 
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u n t i l  f a i r l y  r e c e n t l y  our  approach h a s  r e a l l y  been what I would 
c o n s i d e r  a s t r a i g h t - o u t  t e c h n o l o g i c a l  approach.  N O W ,  i n  many 
ways w e  have s o l v e d  a l o t  o f  our  t e c h n o l o g i c a l  problems wi th  
v e s s e l s  and t h e i r  o p e r a t i o n .  T h i s  h a s  been going  on f o r  y e a r s ,  
b u t  today  w e  have new t y p e s  of  v e s s e l s ,  new t y p e s  of  o p e r a t i o n .  
I would j u s t  ment ion a few of  them because  t h e  handouts  I a m  
going t o  g i v e  you p i n p o i n t  t h e s e  a r e a s .  I mention p a r t i c u l a r l y  
t h e  development  of l a r g e  commercial chemica l  c a r r i e r s .  These a r e  
tremendous v e s s e l s  c a r r y i n g  c a r g o e s  which a r e  e x t r e m e l y  hazardous ,  
ex t remely  t o x i c ,  and e n v i r o n m e n t a l l y  a problem. The c a r r i a g e  of 
such c a r g o e s  a s  l i q u e f i e d  n a t u r a l  g a s  and t h e  i n c r e a s e  i n  t h e  
i m p o r t a t i o n  of  pe t ro leum p r o d u c t s  h a s  l e d  i n  t u r n  t o  t h e  develop-  
ment of  new t y p e s  of  v e s s e l s  t h a t  a r e  l a r g e r ,  more complex, and 
more s o p h i s t i c a t e d .  B e c a u s e  o f  t h e i r  impact ,  bo th  s a f e t y - w i s e  
and e n v i r o n m e n t a l l y ,  t h e s e  v e s s e l s  need a new look  a t  t h e i r  oper -  
a t i o n ,  a t  t h e i r  d e s i g n ,  and w e  need a new look  a t  our methods of  
c o n t r o l l i n g  t h e  o p e r a t i o n  of  these v e s s e l s .  

Due t o  a new t e c h n o l o g i c a l  development ,  a v a s t  expan- 
s i o n  of chemica l  t r a n s p o r t  by water  and pe t ro leum p r o d u c t  
t r a n s f e r  by w a t e r ,  w e  have new t y p e s  o f  s h i p s .  We have new 
problems wi th  them. We have d i f f e r e n t  p e o p l e  o p e r a t i n g  them. We 
have a need f o r  d i f f e r e n t  q u a l i f i c a t i o n s  f o r  t h e  p e o p l e  who 
o p e r a t e  and h a n d l e  t h e  v e s s e l s  and t h e  c a r g o  t h e y  c a r r y .  A l l  of 
t h e s e  a r e a s  needs  a good look  because  it is t h e  r e s p o n s i b i l i t y  of 
t h e  Coas t  Guard t o  n o t  o n l y  i n s u r e  t h e  s a f e t y  of  t h o s e  v e s s e l s ,  
t h e  p e o p l e  t h a t  r i d e  them, and t h e  c a r g o  t h e y  c a r r y ,  b u t  a l s o  t o  
i n s u r e  t h e  s a f e t y  o f  t h e  populace  t h a t  may be  exposed t o  what can 
c o n c e i v a b l y  happen as  a r e s u l t  of  c a s u a l t i e s  t o  t h o s e  v e s s e l s  i n  
our w a t e r s .  

T h i s  g e t s  a t  what w e  c a l l  r i s k  a n a l y s i s  i n  t r y i n g  t o  
look a t  t h e  whole system. In  O U T  r i s k  a n a l y s i s  e f f o r t s ,  j u s t  t o  
g i v e  you a broad i d e a ,  w e  have s p e n t  a b o u t  a m i l l i o n  d o l l a r s  i n  
r e s e a r c h  money i n  t h e  c o u r s e  o f  a few y e a r s .  T h i s  is probably  
p e a n u t s  f o r  some of  t h e  o u t f i t s  around h e r e ,  b u t  i n  t h e  Coas t  
Guard it is a h e l l  of  a l o t  of  money. The term " r i s k  a n a l y s i s "  
t o  u s  means how much r i s k  can  w e  s t a n d ?  For example,  i f  w e  want 
energy i n  t h i s  c o u n t r y  i n  t h e  form o f  imported l i q u e f i e d  n a t u r a l  
g a s ,  what kind of an a c c i d e n t  can  w e  a c c e p t  i n  te rms  of  t h e  
p o s s i b i l i t y  of  t h a t  a c c i d e n t  happening? T h i s  kind o f  r e s e a r c h  
is t h e  s o r t  of  t h i n g  t h a t  w e  have been c a l l i n g  upon t h e  academic 
community t o  perform.  W e  have  a l s o  c a l l e d  upon a number of 
commercial o r g a n i z a t i o n s  t o  a s s i s t  u s  i n  deve loping  an approach 
t o  t h i s  t y p e  of  problem, t h a t  i s ,  how much can  t h e  American 
p u b l i c  s t a n d  o r  is it w i l l i n g  t o  s t a n d  i n  o r d e r  t o  make s u r e ,  
f o r  example,  t h a t  w e  have  a good energy  s o u r c e  coming i n t o  t h i s  
c o u n t r y ?  

My o f f i c e  h a s  been working v e r y  c l o s e l y  i n  t h i s  a r e a ,  
wi th  M K .  DeLeon's o f f i c e ,  t h e  M a t e r i a l s  TKanSpOKtatiOn Bureau, 
where w e  have a j o i n t  r e s p o n s i b i l i t y  f o r  t h i s  t y p e  of  a p p r a i s a l  
of  an energy  s o u r c e .  

Another e f f o r t ,  though I wouldn ' t  c a l l  it a new e f f o r t ,  
c o n s i s t s  of  an approach  t h a t  w e  have r e c e n t l y  become involved  i n  
t o  a much g r e a t e r  e x t e n t .  As a r e s u l t  of our s t a t i s t i c s  and 
a c c i d e n t  d a t a  which h a s  been made a v a i l a b l e  through some r e c e n t l y  
deve loped  i n f o r m a t i o n  sys tems f o r  compi l ing  and a p p r a i s i n g  t h i s  
s o r t  of t h i n g ,  w e  have v e t i ' f i e d ,  a s  you might  s u s p e c t ,  t h a t  t h e  
b i g g e s t  a r e a  of problem w e  have ,  from a s a f e t y  p o i n t  of  v iew,  is 
t h e  p e o p l e  problem. Roughly 85  p e r c e n t ,  j u s t  a s  an of f - the- top-  
of- the-head number, of  t h e  a c c i d e n t s  t h a t  w e  have i n  t h e  com- 
m e r c i a l  v e s s e l  f i e l d ,  a r e  t h e  r e su l t  o f  some kind of a p e o p l e  
problem such  a s  a m i s t a k e ,  an e r r o r ,  a misjudgment ,  somebody 
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going  t o  s l e e p ,  O K  somebody n o t  do ing  t h e  j o b  which w e  have con- 
s i d e r e d  them q u a l i f i e d  t o  do.  From t h i s  w e  s t a r t  g e t t i n g  i n t o  
human f a c t o r s  r e s e a r c h .  W e  a r e  an o p e r a t i o n a l l y  o r i e n t e d  o r g a n i -  
z a t i o n  t h a t  h a s  n o t  r e a l l y  d e a l t  i n  t h i s  t y p e  o f  t h i n g  b e f o r e .  
We a r e  looking  f o r  a g r e a t  d e a l  of a s s i s t a n c e  i n  t h i s  t y p e  o f  
problem a r e a  because  w e  d o n ' t  have a h a n d l e  on human f a c t o r s .  

W e  know t h a t  a l o t  o f  r e s e a r c h  h a s  been done on t h i s .  
Mr. Townley, f o r  example,  h a s  g i v e n  m e  numerous p i e c e s  of paper  
t o  read  on t h e  s u b j e c t  o f  human f a c t o r s  r e s e a r c h  and I g u e s s ,  
be ing  an o l d  o p e r a t i o n a l  t y p e ,  I have a h e l l  o f  a l o t  of  t r o u b l e  
even u n d e r s t a n d i n g  what t h e y  a r e  t a l k i n g  a b o u t  and i n  t r y i n g  t o  
t r a n s l a t e  t h i s  i n t o  our  methods of a p p r a i s i n g  p e o p l e  who a r e  oper -  
a t i n g  v e s s e l s  s o  t h a t  w e  can  e i t h e r  r e g u l a t e ,  e d u c a t e ,  o r  t r a i n  
them t o  d o  a j o b  p r o p e r l y .  T h i s  g i v e s  u s  many problems.  I t h i n k  
it is a b s o l u t e l y  t r u e  t h a t  our younger p e o p l e  i n  t h e  s e r v i c e  today  
have a much b e t t e r  h a n d l e  on t h i s  s o r t  o f  t h i n g  t h a n  f e l l o w s  l i k e  
m e  who have s p e n t  maybe 1 5  y e a r s  aboard s h i p  as a s h i p  o p e r a t o r ,  
and have t a k e n  t h e  o p e r a t i o n a l  and t e c h n o l o g i c a l  approach t o  
problems of  t h i s  t y p e .  We need h e l p  i n  t h i s  a r e a ,  n o t  o n l y  spe-  
c i f i c  h e l p  t o  s o l v e  our  problem, b u t  h e l p  from you gent lemen t o  
m a k e  t h e  problem more a p p a r e n t  t o  p e o p l e  l i k e  me. T h i s  may be a 
l i t t l e  d i f f i c u l t  -- b u t  I mean t h a t  i n  a l l  s e r i o u s n e s s .  

W e  a l s o  have  problems i n  a p p r a i s i n g  some of  t h e  r e su l t s  
o f  r e s e a r c h  e f f o r t s  t h a t  w e  have farmed o u t  bo d a t e .  W e  d o n ' t  
a lways unders tand  t h e  r e s u l t s  w e  a r e  g e t t i n g ,  d e s p i t e  t h e  f a c t  
t h a t  I have  some e x t r e m e l y  b r i g h t  young men t h a t  s i t  i n  on t h e s e  
meet ings .  The problem is aggrava ted  when t h e y  have  t r o u b l e  
e x p l a i n i n g  it t o  p e o p l e  l i k e  m e  i n  t h e  p r o c e s s .  

I t h i n k  I have  p r o b a b l y  t a l k e d  long  enough, P h i l ,  b u t  I 
d i d  want t o  s a y  t h i s  and p a r t i c u l a r l y  emphasize t h e  human f a c t o r s  
and r i s k  a n a l y s i s  a s p e c t s .  

i n s i g h t  i n t o  what I mean by n u t s  and b o l t s  R&D.  I t  w i l l  g i v e  you 
an i d e a  of some of t h e  t e c h n i c a l  a r e a s  t h a t  w e  a r e  l o o k i n g  f o r  
h e l p  i n  and I hope t h a t  some o f  you would b e  d e s i r o u s  of  p i c k i n g  
up a copy. I have t r i e d  t o  p u t  down on a p i e c e  o f  paper  t h e  
s p e c i f i c  i n d i v i d u a l s  i n  my o f f i c e  who a r e  r e s p o n s i b l e  f o r  t h e s e  
a r e a s .  T h i s  may be of some a s s i s t a n c e  t o  you i n  t a k i n g  an 
o v e r a l l  look a t  some o f  t h e  t e c h n o l o g i c a l  a s p e c t s  o f  out  problems 
today  i n  t h i s  f i e l d  o f  mar ine  s a f e t y .  I f  you c o u l d  c o u p l e  t h a t  
w i t h  t h e  o v e r a l l  c o n c e p t s  of  r i s k  a n a l y s i s  and human f a c t o r s  
approach which, and I t h i n k  Mrs. Connors a g a i n  s a i d  t h i s ,  a r e  
a l i t t l e  more nebulous ,  y o u ' l l  have an u n d e r s t a n d i n g  o f  our  R&D 
e f f o r t  t o  d a t e .  You c a n ' t  p u t  a c o s t  b e n e f i t  t y p e  of  a n a l y s i s  on 
t h a t  and t h a t  is probably  where p e o p l e  l i k e  m e  have  a problem i n  
unders tanding  what t h e  h e l l  kind of  r e s u l t s  w e  a r e  g e t t i n g  f o r  
t h e  money w e  a r e  spending .  

I have had my people  p r e p a r e  a handout* t o  p r o v i d e  

Thank you v e r y  much. 

MR. BOLGER: Thank you, M i k e .  Tha t  was v e r y  i n t e r e s t -  
ing because  I t h i n k  you touched  on a c o u p l e  of  m a t t e r s  which w e  
w i l l  be d i s c u s s i n g  i n  some d e t a i l  h e r e .  I t h i n k  your comments on 
r i s k  management O K  r i s k  a n a l y s i s ,  a s  you c a l l e d  i t ,  is an a r e a  
t h a t  w e  a r e  concerned w i t h  and an a r e a  t h a t  w e  a r e  t r y i n g  t o  
d e v e l o p  w i t h i n  t h e  Department. W e  have s t u d i e s  a l r e a d y  underway 
i n  sys tems s a f e t y  wi th  D r .  P i g n a t a r o  and o t h e r  o r g a n i z a t i o n s ,  and 
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it is an a c t i v i t y  t h a t  w e  a r e  q u i t e  concerned w i t h .  I t h i n k  w e  
w i l l  see more a c t i v i t y  t h e r e .  

YOUK comments a b o u t  human error  a r e  v e r y ,  v e r y  impor- 
t a n t  because  i f  w e  look  a t  what is going  on w i t h  our t r a n s p o r -  
t a t i o n  modes and t h e n  w e  S t a r t  a n a l y z i n g  t h e  a c c i d e n t  d a t a ,  
u l t i m a t e l y  w e  g e t  t o  t h e  b i g g e s t  problem, which is t h e  human i n  
t h e  system, t h e  human component. I f  w e  look  a t  t h e  highway, w e  
seem t o  be b e a t i n g  t h e  au tomobi le  t o  d e a t h  t r y i n g  t o  make it 
d r i v e  through rock wa l l s  and s u r v i v e  i t .  Y e t  w e  a r e  n o t  r e a l l y  
g e t t i n g  a t  t h e  problem. It  is t h e  d r i v e r ,  t h e  human i n  t h e '  
sys tem,  and I t h i n k  your comments a r e  mere ly  r e i n f o r c i n g  t h a t  
need f o r  g r e a t e r  r e s e a r c h  i n  t h a t  a r e a .  

Our n e x t  speaker  is Cesar  DeLeon, t h e  Act ing  D i r e c t o r  
of P i p e l i n e  S a f e t y .  

MR. DELEON: The M a t e r i a l  T r a n s p o r t a t i o n  Bureau h a s  two 
broad a r e a s  of  r e s p o n s i b i l i t y ,  p i p e l i n e s  and hazardous  m a t e r i a l s .  
I a m  more f a m i l i a r  w i t h  t h e  p i p e l i n e  a r e a  s i n c e  I a m  t h e  a c t i n g  
d i r e c t o r  o f  t h a t  o f f i c e .  On t h a t  s i d e  of  t h e  shop  w e  have 
r e s p o n s i b i l i t y  t o  i s sue  and e n f o r c e  p i p e l i n e  s a f e t y  r e g u l a t i o n s .  

W e  a r e  r e s p o n s i b l e  f o r  t h e  d e s i g n ,  t h e  c o n s t r u c t i o n ,  t h e  
o p e r a t i o n ,  and m a i n t e  nance r e q u i r e m e n t s  f o r  a l l  g a s  and o i l  
p i p e l i n e s  i n  t h e  c o u n t r y ,  i n c l u d i n g  any o t h e r  hazardous  m a t e r i a l s  
t h a t  may be t r a n s p o r t e d  by p i p e l i n e s .  

There a r e  a p p r o x i m a t e l y  1-1/2 m i l l i o n  miles of n a t u r a l  
g a s  p i p e l i n e s  i n  t h e  c o u n t r y  and a b o u t  1 /3  o f  a m i l l i o n  miles o f  
o i l  p i p e l i n e s .  These p i p e l i n e s  c a r r y  a b o u t  1/3 o f  t h e  energy  of 
t h i s  c o u n t r y ,  s o  it is a v e r y  i m p o r t a n t  t r a n s p o r t a t i o n  mode and 
one which t h e  B u r e a u  f e e l s  h a s n ' t  p r o p e r l y  been a d d r e s s e d  by t h e  
Department. There is a g r e a t  p o t e n t i a l  f o r  d e v e l o p i n g  t h a t  mode 
t o  t r a n s p o r t  o t h e r  p r o d u c t s  and o t h e r  commodit ies .  W e  f e e l  t h a t  
t h e  p i p e l i n e  t r a n s p o r t a t i o n  mode is p r o b a b l y  more e n v i r o n m e n t a l l y  
a c c e p t a b l e  t h a n  o t h e r  t r a n s p o r t a t i o n  modes because  t h e  p i p e l i n e s  
a re  b u r i e d .  W e  f e e l  t h a t  t h e  p i p e l i n e  t r a n s p o r t a t i o n  mode h a s  a 
v e r y  good r e c o r d  a s  f a r  a s  s a f e t y  and economics g o e s ,  and w e  a r e  
t r y i n g  t o  see t h a t  t h e  Department a d d r e s s e s  t h i s  t r a n s p o r t a t i o n  
mode and g i v e s  it its p r o p e r  p l a c e  i n  t h e  s u n ,  because  w e  do f e e l  
t h a t  t h e  f u t u r e  h o l d s  a g r e a t  p o t e n t i a l  f o r  p i p e l i n e s .  

someone t o  g e t  involved  i n .  Three p r i n c i p a l  a r e a s  a r e  i n  t h e  
s p o t l i g h t  a t  t h e  p r e s e n t  t i m e .  F i r s t ,  t h e r e  a r e  t h e  o f f s h o r e  
p i p e l i n e s  because  most of  t h e  untapped n a t u r a l  g a s  and o i l  
r e s e r v e s  i n  t h e  c o u n t r y  a re  now thought  t o  be  o f f s h o r e .  Second, 
t h e r e  is a g r e a t  p o t e n t i a l  f o r  r e s e a r c h  i n v o l v i n g  p i p e l i n e s  i n  
a r c t i c  envi ronments .  One p i p e l i n e  is a l r e a d y  be ing  b u i l t  i n  
Alaska .  There w i l l  be  a n o t h e r  one s t a r t i n g  t o  be b u i l t  i n  t h e  
n e x t  year  o r  two. Canada is b u i l d i n g  some p i p e l i n e s  i n  t h e i r  
a r c t i c  envi ronments  and t h e  R u s s i a n s  a r e  doing  it. There is a 
g r e a t  p o t e n t i a l  f o r  R&D work f o r  a r c t i c  p i p e l i n e s .  

f i e d  n a t u r a l  g a s .  The P r e s i d e n t  h a s  s a i d  t h a t  w i t h i n  t h e  n e x t  
t h r e e  t o  f o u r  y e a r s  w e  W i l l  be  impor t ing  a t  l e a s t  f i v e  p e r c e n t  o f  
OUT n a t u r a l  g a s  from f o r e i g n  s o u r c e s .  They w i l l  a l l  be  brought  
i n  t o  LNG f a c i l i t i e s  l o c a t e d  a l o n g  t h e  c o a s t s  of  t h e  c o u n t r y .  I t  
is a new technology.  I t  is a technology t h a t  h o l d s  g r e a t  poten-  
t i a l  f o r  t h o s e  t h a t  a r e  going  t o  g e t  involved .  

There a re  many f e r t i l e  a r e a s  of  p i p e l i n e  r e s e a r c h  f o r  

The t h i r d  l a r g e  problem a r e a  f o r  r e s e a r c h  is on l i q u i -  

There a r e  o t h e r  a r e a s .  Hydrogen e m b r i t t l e m e n t  and 
stress c o r r o s i o n  c r a c k i n g  h o l d s  p o t e n t i a l  f o r  R&D f o r  t h o s e  
w i t h  e x p e r t i s e  i n  m e t a l l u r g y ,  s t r u c t u r a l  mechanics ,  o r  welding 

n 
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t echnology.  W e  a r e  making g r e a t  s t r i d e s  i n  welding t e c h n o l o g y ,  
e s p e c i a l l y  a u t o m a t i c  welding.  There a r e  R & D  r e q u i r e m e n t s  f o r  
n o n - d e s t r u c t i v e  t e s t i n g ,  x - ray  t e s t i n g  of  welds ,  and p l a s t i c  p i p e  
technology.  More t h a n  50  p e r c e n t  of  t h e  p i p e l i n e s  be ing  p u t  i n t o  
c i t i e s  a r e  p l a s t i c .  That  a l s o  is a new technology developed  i n  
t h e  l a s t  10 y e a r s .  There  is a g r e a t  need f o r  someone t o  p r o p e r l y  
a d d r e s s  a l l  o f  t h e  s a f e t y  issues  o f  p l a s t i c  p i p e s .  

Odorants  is a n o t h e r  a r e a  i n  which w e  f e e l  a g r e a t  need 
f o r  r e s e a r c h .  W e  have been u s i n g  t h e  same o d o r a n t s  f o r  p i p e l i n e s  
f o r  t h e - l a s t  8 0  y e a r s .  W e  a r e  looking  f o r  someone t o  d e v e l o p  a 
b e t t e r  o d o r a n t  because  t h e  p r e s e n t  o d o r a n t s  d o  have t h e i r  
f a  il ing s . 

There h a s  been a l o t  of work done on p i p e  c o a t i n g s  and 
c a t h o d i c  p r o t e c t i o n  t o  p r e v e n t  c o r r o s i o n .  P i p e  c o a t i n g s  have 
been p u t  on i n  t h e  manufac tur ing  f a c i l i t i e s  a s  opposed t o  t h e  
c o n s t r u c t i o n  s i t e .  F a i l u r e s  i n  p i p e  c o a t i n g  a r e  a g r e a t  s a f e t y  
problem. 

I r e c o g n i z e  t h a t  t h e  l i s t  I have g i v e n  you on p o s s i b l e  
R&D a r e a s  may n o t  l e n d  i t s e l f  t o  t h e  i n t e r - m o d a l i t y  t h a t  seems t o  
be t h e  t h r u s t  of  t h i s  c o n f e r e n c e .  However, I wanted t o  g i v e  you 
t h e s e  a r e a s  w e  f e l t  need a d d r e s s i n g  and w e  a r e  looking  t o  t h o s e  
who can  come up w i t h  good p r o j e c t s  t o  d e v e l o p  a long  t h o s e  l i n e s .  

p o r t a t i o n  Bureau,  t h e  S e c r e t a r y  h a s  a u t h o r i t y  t o  d e t e r m i n e  
whether  t h e  t r a n s p o r t a t i o n  of a p a r t i c u l a r  form and q u a n t i t y  of  a 
hazardous  m a t e r i a l  i n  commerce p o s e s  an u n r e a s o n a b l e  r i s k  t o  
h e a l t h  and s a f e t y  or  p r o p e r t y .  I f  so, t h e  Department m u s t  d e s i g -  
n a t e  such  q u a n t i t y  and form o f  m a t e r i a l  o r  g r o u p  or c l a s s  of  such 
m a t e r i a l  as a hazardous  m a t e r i a l .  The m a t e r i a l s  so d e s i g n a t e d  
i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,  such  t h i n g s  a s  e x p l o s i v e s ,  
r a d i o a c t i v e  m a t e r i a l s ,  b a c t e r i o l o g i c a l  a g e n t s ,  flammable l i q u i d s  
O K  s o l i d s ,  c o m b u s t i b l e  l i q u i d s  or s o l i d s ,  p o i s o n s ,  o x i d i z i n g  
m a t e r i a l s ,  c o r r o s i v e  m a t e r i a l s ,  and compressed g a s e s .  There h a s  
been on-going r e s e a r c h  and development  by t h e  M a t e r i a l s  Trans-  
p o r t a t i o n  Bureau, t o  upgrade t h e  c l a s s i f i c a t i o n  and t e s t  c r i t e r i a  
f o r  t h e  b a s i c  c l a s s i f i c a t i o n s  so a s  t o  p r o v i d e  q u a n t i t a t i v e  
c r i t e r i a  wherever p o s s i b l e .  T h i s  f a c i l i t a t e s  t h e  p r o p e r  r e g u l a -  
t i o n  of t h e  many new hazardous  m a t e r i a l s  t h a t  a r e  be ing  developed  
i n  t h i s  dynamic and c o n s t a n t l y  changing i n d u s t r y .  

Department is a u t h o r i z e d  t o  e s t a b l i s h  c e r t a i n  c r i t e r i a  which may 
i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,  such  t h i n g s  as q u a l i f i c a t i o n  and 
t r a i n i n g  of  p e r s o n n e l ,  i n s p e c t i o n  c r i t e r i a ,  d e t e c t i o n  equipment ,  
and f a c i l i t i e s  s p e c i f i c a t i o n s .  T h e  need f o r  . s a f e t y  r e s e a r c h  
d e r i v e d  from t h e s e  m a t t e r s  a r e :  F i r s t ,  t h e  p o s s i b l e  development 
of  performance o r i e n t e d  packaging s p e c s  t o  r e p l a c e  t h e  p r e s e n t  
predominant ly  hardware o r i e n t e d  packaging s p e c i f i c a t i o n s .  
Second, t h e  development  of  p r a c t i c a l  pKOCedUKeS f o r  t h e  u t i l i z a -  
t i o n  o f  r i s k  assessment  methodology i n  d e c i s i o n  making. T h i r d ,  
t h e  development of  t e c h n i q u e s  and equipment t o  a s s i s t  i n  t h e  
d e t e c t i o n  of  hazardous  m a t e r i a l s  i n  t r a n s p o r t a t i o n  d u r i n g  
i n s p e c t i o n  and enforcement .  F o u r t h ,  t h e  development  of t r a i n i n g  
programs and t r a i n i n g  a i d s  t o  a s s i s t  i n t e r e s t e d  p e r s o n s  such  a s  
s h i p p e r s ,  c a r r i e r s ,  and emergency r e s p o n s e  p e r s o n n e l ,  on t h e  
r o u t i n e  a s  w e l l  as t h e  emergency a s p e c t s  o f  hazardous  m a t e r i a l  
t r a n s p o r t a t  ion.  

With r e g a r d  t o  t h e  o t h e r  s i d e  of  t h e  M a t e r i a l s  Trans-  

I n  t h e  a r e a  of  h a n d l i n g  hazardous  m a t e r i a l s ,  t h e  

We f e e l  t h a t  t h e r e  w i l l  be o t h e r  r e s e a r c h  needs  o r i g i -  
n a t i n g  from our  r e s p o n s i b i l i t y  t o  e v a l u a t e  t h e  r i s k s  connec ted  
w i t h  t h e  t r a n s p o r t a t i o n  of  hazardous  m a t e r i a l s ,  t o  e s t a b l i s h  and 



18 

m a i n t a i n  a c e n t r a l  r e p o r t i n g  system and d a t a  c e n t e r ,  t o  p r o v i d e  
i n t e r e s t e d  p e o p l e  w i t h  t e c h n i c a l  and o t h e r  i n f o r m a t i o n  and a d v i c e  
on hazardous  m a t e r i a l  t r a n s p o r t a t i o n  and t o  conduct  a c o n t i n u i n g  
review o f  a l l  a s p e c t s  o f  t r a n s p o r t a t i o n  of hazardous  m a t e r i a l s  i n  
o r d e r  t o  d e t e r m i n e  and be a b l e  t o  recommend a p p r o p r i a t e  s t e p s  t o  
a s s u r e  t h e  s a f e  t r a n s p o r t a t i o n  o f  such  m a t e r i a l s .  

From t h i s ,  I t h i n k  it can  be  c l e a r l y  s e e n  t h a t  t h e r e  
h a s  been and c o n t i n u e s  t o  be an e v e r - i n c r e a s i n g  need f o r  programs 
of  s a f e t y  r e s e a r c h  and development  t o  s u p p o r t  hazardous  m a t e r i a l  
t r a n s p o r t a t i o n .  

Thank you. 

MR. BOLGER: Thank you, Cesar .  I t h i n k  you d o  have 
some in te r -modal  m a t t e r s  t h e r e .  C e r t a i n l y  t h e  u s e  of  r i s k  
assessment  and t h e  c o n t r o l  of t h e s e  h a z a r d s  a r e  s a f e t y  t e c h n i q u e s  
t h a t  a r e  in te r -modal  and I would t h i n k  t h a t  t h e  LNG m a t t e r  
c e r t a i n l y  f l o w s  t h r o u g h o u t  t h e  t r a n s p o r t a t i o n  sys tem -- s t a r t i n g  
i n  t h e  mar ine  and i n v o l v i n g  t r u c k s  and r a i l ,  so it d o e s  go a c r o s s  
many modes. 

W e  w i l l  move on now. I would l i k e  t o  i n t r o d u c e  Mr. 
Vincent  E s p o s i t o ,  who is t h e  Act ing  A s s i s t a n t  A d m i n i s t r a t o r  f o r  
R&D o f  t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  t o  
d i s c u s s  au tomot ive  s a f e t y  m a t t e r s .  

MR. ESPOSITO: Thank you,  P h i l .  Good morning,  l a d i e s  
and gent lemen.  Ms. Connor, i n  h e r  i n t r o d u c t o r y  remarks ,  spoke of 
t h e  b a l a n c e  between s a f e t y  r e s e a r c h  and s a f e t y  programs.  In  t h e  
motor v e h i c l e  and t r a f f i c  s a f e t y  a r e a ,  t h a t  t r a n s l a t e s  i n t o  a 
b a l a n c e  between s a f e t y  r e s e a r c h  and s a f e t y  r e g u l a t i o n .  

r e g u l a t i o n  h a s  an " A l i c e  i n  Wonderland" q u a l i t y  a b o u t  it. I f  
you r e c a l l  t h a t  L e w i s  C a r r o l l  c l a s s i c ,  you w i l l  know i n  t h e  l a s t  
c h a p t e r  A l i c e  f i n d s  h e r s e l f  on t r i a l  b e f o r e  t h e  King and t h e  
Queen. The King announces,  " L e t  t h e  j u r y  c o n s i d e r  t h e  v e r d i c t , "  
b u t  t h e  Queen i n t e r r u p t s  him and s a y s ,  " N O ,  s e n t e n c e  f i r s t ,  
v e r d i c t  a f t e r w a r d s . "  NOW, i n  t h e  s a f e t y  a r e a  sometimes t h e  
r e s e a r c h e r s  f i n d  t h e m s e l v e s  i n  t h e  p o s i t i o n  o f  "NO,  r e g u l a t i o n  
f i r s t ,  r e s e a r c h  a f t e r w a r d s , "  and it c a n  be  a d i f f i c u l t  s i t u a t i o n .  

Sometimes it seems as  though t h a t  b a l a n c e  o f  R&D and 

The i s s u e  h e r e  is how much r e s e a r c h  is enough? C l e a r l y ,  
w e  c a n n o t  a f f o r d  t o  p u t  o u t  e i t h e r  motor v e h i c l e  r u l e s  or highway 
s a f e t y  s t a n d a r d s  w i t h o u t  s u f f i c i e n t  back-up i n  t e r m s  o f  hard  d a t a  
t o  defend  them and s u p p o r t  them. 

On t h e  o t h e r  s i d e  o f  t h e  c o i n ,  w e  c a n n o t  a f f o r d  t o  
" s t u d y  t h e  problem t o  d e a t h , "  because  t h a t  is e x a c t l y  what w e  
would be d o i n g .  While  w e  a re  c a r r y i n g  o u t  our r e s e a r c h  and 
pos tponing  t h e  implementa t ion  of  s a f e t y  counter -measures ,  p e o p l e  
a r e  dying  e v e r y  day  on t h e  highway. 

d e c i d e  t h a t  w e  have enough i n f o r m a t i o n  and s u p p o r t  t o  push ahead 
w i t h  e i t h e r  a motor v e h i c l e  r e g u l a t i o n  or a highway s a f e t y  
s t a n d a r d ,  or s h o u l d  we s t o p  and s t u d y  t h e  problem for  a few more 
y e a r s  b e f o r e  w e  r e a c h  any  d e c i s i o n ?  Here is an i s s u e  f o r  you t o  
t h i n k  about .  It  is n o t  s p e c i f i c  t o  any p a r t i c u l a r  r e s e a r c h  
problem, b u t  it w i l l  c u t  a c r o s s  a l l  o f  them, i n c l u d i n g  o n e s  t h a t  
I a m  going  t o  mention now. 

How much r e s e a r c h  is enough? A t  what p o i n t  c a n  w e  

I would l i k e  t o  d i s c u s s  a few of  t h e  c r i t i c a l  r e s e a r c h  
a r e a s  t h a t  I t h i n k  you p a r t i c u l a r l y  might  be  a b l e  t o  h e l p  us  
w i t h .  I am p l e a s e d  t h a t  of  our  t o t a l  r e s e a r c h  budget ,  a good 2 0  
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p e r c e n t  O K  more d o e s  g o  t o  u n i v e r s i t i e s .  That  amounts t o  f i v e  
OK s i x  m i l l i o n  d o l l a r s  a y e a r .  I would l i k e  t o  see a more 
e q u i t a b l e  b a l a n c e  between t h e  money going  t o  u n i v e r s i t i e s  and t h e  
money g o i n g  t o  i n d u s t r i a l  o r g a n i z a t i o n s ,  b u t  it is p r e t t y  much up 
t o  you a l l  t o  prove  t h a t  you c a n  d o  t h e  j o b .  

One t h i n g  t h a t  I a m  n o t  t e r r i b l y  happy a b o u t  is t h a t  
when you read  t h e  l ist  o f  u n i v e r s i t i e s  conduct ing  our  r e s e a r c h ,  
(and you can  g e t  t h i s  l i s t  by p i c k i n g  u p  t h e  y e l l o w  book* t h a t  is 
on t h e  handout  t a b l e ) ,  it r e a d s  a l i t t l e  l ike t h e  AP's Top Ten 
f o o t b a l l  p o l l ,  Ohio S t a t e ,  Michigan,  UCLA, USC, s o  f o r t h .  I am 
su re  t h a t  some u n i v e r s i t i e s  g e t  t h e  f e e l i n g !  t h a t  t h e i r  chances  of 
g e t t i n g  a c o n t r a c t  from u s  a re  j u s t  a b o u t  t h e  same as t h e i r  
chances  o f  making t h a t  Top Ten f o o t b a l l  l ist ;  b u t  t h a t  need n o t  
be  t h e  case. It is a q u e s t i o n  o f  f i n d i n g  t h e  needs  o f  t h e  
Agency, matching them w i t h  your c a p a b i l i t i e s ,  and be ing  a b l e  t o  
come i n  wi th  a s t r o n g  p r o p o s a l  t o  do t h e  r e s e a r c h .  There  should  
be  no monopoly of s i z e  i n  t h e  a b i l i t y  t o  s o l v e  some of t h e  
problems t h a t  w e  a r e  d e a l i n g  w i t h ,  I 

L e t  u s  t a l k  about  some of  t h e  s p e c i f i c  problems t h a t  w e  
have ,  and t h e r e  are  many. One o f  them, and it h a s  a l r e a d y  been 
r e f e r r e d  t o  by Ms. Connor t h i s  morning, is t h e  adequacy o f  our  
highway s a f e t y  d a t a  base:  t h a t  is, t h e  i n f o r m a t i o n  upon which w e  
m a k e  our d e c i s i o n s  c o n c e r n i n g  s a f e t y  r e g u l a t i o n s .  The d e c i s i o n -  
making f o r  highway and motor v e h i c l e  s a f e t y  depends h e a v i l y  upon 
a v a i l a b l e  s t a t i s t i c a l  i n f o r m a t i o n  about  d r i v i n g  e x p o s u r e ,  acci- 
d e n t s ,  i n j u r i e s ,  and t h e i r  consequences.  For y e a r s  w e  have been 
f o r c e d  t o  depend upon s t a t e  and l o c a l  t r a f f i c  r e c o r d s  f o r  t he  
main s o u r c e  o f  such  i n f o r m a t i o n ,  and I am s u r e  you r e a l i z e  t h e  
many drawbacks t h a t  a r e  t h e r e .  There is a l a c k  o f  u n i f o r m i t y ,  
f o r  example,  among t h e  d a t a  c o l l e c t e d  by d i f f e r e n t  s t a t e s  f o r  
t h e i r  own t r a f f i c  r e c o r d s .  

T h i s  f a c t  was brought  home t o  m e  i n  s t a r t l i n g  f a s h i o n  
s e v e r a l  y e a r s  ago when I was i n  t h e  Federa l  R e p u b l i c  of Germany. 
I w a s  s u r p r i s e d  t o  f i n d  t h a t  t h e y  had a s i n g l e  s t a n d a r d i z e d  
a c c i d e n t  r e p o r t i n g  form f o r  a l m o s t  t h e  whole F e d e r a l  Republ ic  
o f  Germany. They c o u l d  g a t h e r  up a l l  of  t h e s e  a c c i d e n t  r e p o r t s ,  
code and computer ize  them, and a n a l y z e  them as t h e y  wished. 
Whereas, j u s t  i n  Los Angeles  where D K .  Sherman's  s t a f f  r u n s  an 
a c c i d e n t  i n v e s t i g a t i o n  team f o r  u s ,  t h e r e  a r e  a t  l eas t  1 5  
d i f f e r e n t  p o l i c y  j u r i s d i c t i o n s ,  a l l  w i t h  t h e i r  own r e p o r t i n g  
format .  

P o l i c e  r e c o r d s  a r e  n o t  d e s i g n e d ,  n e c e s s a r i l y ,  f o r  
s a f e t y  r e s e a r c h .  They a r e  d e s i g n e d  t o  meet t h e  needs  of  t h e  
s t a t e  and local  highway sys tem o p e r a t i o n s .  

set up our in-depth,  m u l t i - d i s c i p l i n a r y  a c c i d e n t  i n v e s t i g a t i o n  
teams which d i d  go o u t  and g e t  s p e c i f i c  d e t a i l e d  i n f o r m a t i o n  on a 
l i m i t e d  set o f  a c c i d e n t s ;  a v e r y  e x p e n s i v e  o p e r a t i o n ,  b u t  a v e r y  
s u c c e s s f u l  one i n  t h e  s e n s e  o f  g e n e r a t i n g  good i n f o r m a t i o n .  W e  
a r e  now t r y i n g  t o  s t r i k e  t h e  p r o p e r  b a l a n c e  o f  n o t  g a t h e r i n g  t o o  
much i n f o r m a t i o n  on t o o  few a c c i d e n t s  and a t  t h e  same t i m e  n o t  
t r y i n g  t o  depend on v e r y  l i t t l e  i n f o r m a t i o n  on e v e r y  a c c i d e n t  i n  
t h e  c o u n t r y .  T h i s  is t h e  N a t i o n a l  Accident  Sampling System M s .  
Connor r e f e r r e d  t o  t h a t  we are  j u s t  beginning  t o  g e t  underway. A 
l o t  of key d e c i s i o n s  w i l l  need t o  be made and a l o t  o f  h e l p  w i l l  
be  needed (some of  which can  come from t h e  u n i v e r s i t y  community) 
concern ing  t h e  s e t u p  and o p e r a t i o n  o f  t h i s  system. 

'* DOT-TST-76-37, Awards t o  Academic I n s t i t u t i o n s  by t h e  Dept. o f  

In  r e s p o n s e  t o  t h e s e  d e f i c i e n c i e s e  some y e a r s  ago,  w e  

T r a n s p o r t a t i o n  i n  FY 1975. 
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A second i m p o r t a n t  a r e a  and one t h a t  h a s  a l r e a d y  been 
mentioned once ,  is t h e  b a l a n c e  of emphasis  between s t u d y i n g  t h e  
v e h i c l e  and s t u d y i n g  t h e  d r i v e r .  T h i s  is one of  t h e  paradoxes  
t h a t  w e  have been d e a l i n g  w i t h  f o r  t h e  n i n e  y e a r s  t h a t  I have  
been w i t h  NHTSA. A s  a m a t t e r  of  f a c t ,  t o  back up Admiral 
B e n k e r t ' s  s t a t e m e n t ,  a b o u t  85 p e r c e n t  o f  our a c c i d e n t s  a r e  caused 
by d r i v e r s ,  n o t  c a r s  o r  highways; and y e t  i f  you l o o k  a t  our u s e  
o f  r e s e a r c h  r e s o u r c e s ,  most of i t  g o e s  t o  t h e  v e h i c l e  r a t h e r  t h a n  
t o  t h e  d r i v e r .  

There a r e  r e a s o n s  f o r  t h i s .  It  is a l o t  e a s i e r  t o  
change v e h i c l e s  t h a n  it is people .  V e h i c l e  f a c t o r s  a re  suscep-  
t i b l e  t o  e n g i n e e r i n g  s o l u t i o n s .  W e  can  implement them r a t h e r  
q u i c k l y ,  and w e  can  d e m o n s t r a t e  t h e i r  e f f e c t i v e n e s s  q u i c k l y  and 
d e c i d e  whether  t h e y  a re  doing  what t h e y  a r e  supposed t o  do. 
Changing t h e  d r i v e r  is a much more compl ica ted  o p e r a t i o n ;  it 
r e q u i r e s  changing h i s  b e h a v i o r .  I t  is something t h a t  w e  have 
been s t u d y i n g  and w e  w i l l  c o n t i n u e  t o  s t u d y .  It  is an a r e a  where 
w e  need a l l  of  t h e  h e l p  t h a t  we can  g e t  i n  te rms  of how t o  moti-  
v a t e  p e o p l e  t o  change t h e i r  behavior  and how t o  t e a c h  them more 
t h a n  t h e  mechanics  o f  d r i v i n g  a car ,  which, i n  f a c t ,  is v e r y  
e a s y ,  a lmost  t o o  e a s y .  

W e  have done v e r y  l i t t l e  fundamental  r e s e a r c h  t o  under- 
s t a n d  t h e  complex f a c t o r s  t h a t  i n f l u e n c e  d r i v e r  b e h a v i o r ,  why 
d r i v e r s  behave t h e  way t h e y  do.  As I mentioned e a r l i e r ,  t h e  
payoff  h e r e  is t remendous.  I f  you c a n  m a k e  s m a l l  changes i n  
d r i v e r  b e h a v i o r ,  you c a n  have a tremendous impact  on t h e  highway 
t o l l .  On t h e  o t h e r  hand,  t h e s e  changes  a r e  v e r y ,  v e r y  d i f f i c u l t  
t o  b r i n g  about  and w e  have t o  be r e a l i s t i c  i n  doing  something w e  
know w e  can accompl ish  r a t h e r  t h a n  was t ing  r e s o u r c e s  on a problem 
t h a t  w e  j u s t  c a n ' t  s o l v e .  

a r e a  t h a t  is t r u l y  i n t e r m o d a l .  What w e  c a n  l e a r n  a b o u t  d r i v e r  
behavior  can  be t r a n s l a t e d ,  I am s u r e ,  i n t o  p e r s o n a l  behavior  
o f  p r i v a t e  b o a t e r s ,  p i l o t s ,  e t  c e t e r a .  I n  f a c t ,  it would be 
i n t e r e s t i n g  i f  w e  t r i e d  t o  do an a c c i d e n t  p r o f i l e  o f  p e o p l e  who 
have r e c k l e s s  d r i v i n g  a c c i d e n t s  and p e o p l e  who have reckless 
b o a t i n g  a c c i d e n t s .  We would probaby f i n d  t h e  same s o r t  of 
p e o p l e .  

The d r i v e r  behavior  a r e a ,  I might  ment ion a l s o ,  is an 

A f i n a l  problem a r e a  o r  r e s e a r c h  a r e a  t h a t  I t h i n k  you 
would be i n t e r e s t e d  i n  is our Research  S a f e t y  V e h i c l e  program. 
As you know, w e  have  been b u i l d i n g  s a f e t y  c a r s  f o r  y e a r s ,  empha- 
s i z i n g  " s a f e t y , "  sometimes a t  t h e  expense  o f  o t h e r  q u a l i t i e s  o f  
performance.  The program w e  a r e  i n  t h e  middle  o f  now, t h e  RSV, 
i S  r e f e r r e d  t o  a t  l e a s t  twice i n  S e c r e t a r y  Coleman's p o l i c y  
s t a t e m e n t  t h a t  you have ,  a s  a new approach t o  t h e  problem. N e w  
because  w e  a r e  n o t  c o n s i d e r i n g  s a f e t y  a t  any c o s t .  W e  a r e  t r y i n g  
t o  b a l a n c e  t h e  r e q u i r e m e n t s  f o r  s a f e  t r a n s p o r t a t i o n  w i t h  t h e  
r e q u i r e m e n t s  f o r  e n v i r o n m e n t a l  p r o t e c t i o n ,  f u e l  economy, and 
t o t a l  o p e r a t i n g  economy, or l i f e t i m e  c o s t  f o r  t h e  v e h i c l e .  NOW, 
t o  a c h i e v e  t h i s  g o a l  (and  w e  have s e v e r a l  c o n t r a c t o r s  who a re  
t r y i n g  t o  d e s i g n  v e h i c l e s  t h a t  w i l l  meet a ba lanced  set  of  g o a l s  
i n  te rms  of  s a f e t y ,  e n v i r o n m e n t a l  p r o t e c t i o n ,  e m i s s i o n s ,  and 
economy) you have t o  m a k e  some t r a d e - o f f s .  You have t o  a s k  
y o u r s e l f  how many mi les  per  g a l l o n  is a human l i f e  worth;  n o t  
r e a l l y  i n  t h o s e  words, b u t  you f i n d  y o u r s e l f  f a c e d  w i t h  t h o s e  
k i n d s  of i s s u e s .  How much s a f e t y  can  I s a c r i f i c e  t o  g e t  f u e l  
economy? How much f u e l  economy c a n  I s a c r i f i c e  t o  g e t  s a f e t y ?  
How much of  bo th  c a n  I s a c r i f i c e  t o  g e t  envi ronmenta l  p r o t e c t i o n ,  
and hdw d o  you m a k e  t h e  t r a d e - o f f s ?  

Although w e  a r e  i n  t h i s  program now w i t h  s p e c i f i c  
c o n t r a c t o r s ,  when w e  begin  t o  e v a l u a t e  t h e  r e s u l t s  o f  it and 
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d e c i d e  how t o  a p p l y  them, w e  a re  going  t o  need some a d d i t i o n a l  
h e l p .  

Here a r e  t h r e e  a r e a s :  (1) t h e  whole highway s a f e t y  d a t a  
a r e a ,  ( 2 )  t h e  q u e s t i o n  of  more e f f e c t i v e  and b e t t e r  r e s e a r c h  on 
t h e  d r i v e r  i n s t e a d  o f  j u s t  t h e  v e h i c l e ,  and ( 3 )  t h e  q u e s t i o n  of  
b a l a n c i n g  v e h i c l e  s a f e t y  r e q u i r e m e n t s  w i t h  o t h e r  v e h i c l e  r e q u i r e -  
ments. I i n v i t e  you t o  t a c k l e  any o r  a l l  o f  them. C e r t a i n l y  t h e  
impact  of  motor v e h i c l e  and highway s a f e t y  r e s e a r c h  t o u c h e s  
everybody;  and t h e  s takes  on t h e  highway a r e  h igh .  The s a f e t y  
problem h e r e  is b i g g e r  t h a n  i n  any o t h e r  mode. W e  c a n n o t  a f f o r d  
poor r e s e a r c h  s u p p o r t  f o r  some o f  t h e  c r i t i c a l  s t a n d a r d s  w e  have 
t o  s e t ,  b u t  a t  t h e  same t i m e  w e  c a n n o t  a w a i t  p e r f e c t  r e s e a r c h  
s o l u t i o n s  b e f o r e  w e  d o  anyth ing .  I i n v i t e  you t o  t a c k l e  some of  
t h o s e  a l l i g a t o r s  w h i l e  YOU are  working t h i s  w e e k .  

Thank you. 

MR. BOLGER: Thank you, Vince.  You brought  up a c o u p l e  
of  i m p o r t a n t  p o i n t s  f o r  u s .  One is t h e  impor tance  of  t h e  i n d i -  
v i d u a l ,  t h e  au tomobi le  d r i v e r ,  t h e  r e c r e a t i o n  b o a t e r ,  and t h e  
g e n e r a l  a v i a t i o n  p i l o t  t o  s a f e t y  improvements. Those a r e  a r e a s  
o f  our b i g  losses ,  and t h e r e  is c e r t a i n l y  a common theme through-  
o u t .  I t h i n k  t h a t  is a n  a r e a  t h a t  w e  ought  t o  be  l o o k i n g  a t .  

The o t h e r  t h i n g  which you b r i n g  up t h a t  is i m p o r t a n t ,  
I t h i n k ,  is g e t t i n g  o u t  ahead of  t h e  problem. W e  a r e  c o n s t a n t l y  
coming up w i t h  gimmicks t o  t r y  t o  s o l v e  an immediate problem. W e  
had t h e  D u l l e s  c r a s h ,  and t h e y  wanted t o  p u t  i n  a warning sys tem 
i n  e v e r y  commercial a i r l i n e r ,  a ground p r o x i m i t y  warning system. 
That  is an immediate s o l u t i o n ,  b u t  had w e  been l o o k i n g  a t  t h a t  
problem way o u t  ahead t h e r e  may well  have been a b e t t e r  way o f  
d o i n g  it. The i g n i t i o n  i n t e r l o c k  is a n o t h e r  example. The f i r e  
storm r a i s e d  by t h a t . w a s ,  I t h i n k ,  e v i d e n t  t o  everybody.  I t  c e r -  
t a i n l y  w a s n ' t  any good as  a s o l u t i o n .  

n o t e  o f  them. 
These a r e  a l l  good p o i n t s  and I hope p e o p l e  are t a k i n g  

N o w ,  our n e x t  s p e a k e r ,  M r .  Rober t  P a r s o n s ,  A s s o c i a t e  
A d m i n i s t r a t o r  f o r  'R&D o f  t h e  R a i l r o a d  A d m i n i s t r a t i o n ,  w i l l  d i s -  
c u s s  h i s  problems.  

MR. PARSONS: Thank you,  P h i l .  Good morning, l a d i e s  
and gent lemen.  It  is my p l e a s u r e  t o  be h e r e  t o d a y  -- pa ' r t icu-  
l a r l y  s i n c e  w e  i n  t h e  F e d e r a l  R a i l  A d m i n i s t r a t i o n ,  a l o n g  w i t h  o u r  
c o u n t e r p a r t  i n  t h e  i n d u s t r y ,  t h e  A s s o c i a t i o n  o f  American R a i l -  
r o a d s ,  a r e  c u r r e n t l y  re-examining s a f e t y  p r i o r i t i e s . .  I d o n ' t  
want t o  u p s t a g e  my b o s s ,  Deputy A d m i n i s t r a t o r  .Bruce F lohr  , who 
w i l l  a d d r e s s  you tomorrow, nor  my a s s o c i a t e ,  Don Bennet t ,who 
w i l l  c h a i r  a p a n e l  t h i s  a f t e r n o o n  on t h e  i n s t i t u t i o n a l  a s p e c t s  o f  
t r a n s p o r t a t i o n  s a f e t y ,  b u t  I would l i k e  t o  s a y  a few words w i t h  
r e g a r d  t o  t h e  b i g  r a i l  s a f e t y  p i c t u r e .  
r e s e a r c h  aspects. I w i l l  also t r y  t o  i l l u s t r a t e  a few of  our 
problems and p o t e n t i a l  areas f o r  u n i v e r s i t y  p a r t i c i p a t i o n - :  

I am f a i r l y  new i n  t h e  r a i l  b u s i n e s s  and i n h e r i t e d  a 
f a i r l y  l a r g e - s i z e d  f e d e r a l  r e s e a r c h  program, approximate ly  $ 3 0  
m i l l i o n  per  y e a r .  S i n c e  my a r r i v a l  a t  FRA, w e  have been se r i -  
o u s l y  rev iewing  our p r i o r i t i e s .  T h e r e f o r e ,  I am g l a d  t o  be h e r e  
t o d a y  t o  inform you t h a t  d u r i n g  t h i s  n e x t  y e a r  w e  a r e  p r o b a b l y  
going  t o  r e - o r i e n t  some of  t h e  programs,  p a r t i c u l a r l y  t h o s e  
r e l a t i n g  t o  s a f e t y .  L i k e  t h e  o t h e r  modes and l i k e  t h e  s p e a k e r s  
b e f o r e  m e ,  I can  a l s o  s t a t e  t h a t  r a i l r o a d i n g  h a s  a s a f e t y  r e c o r d  
t h a t  could  s t a n d  some improvement. Unl ike  t h e  o t h e r  modes, our  
i n d u s t r y  is s i c k  f i n a n c i a l l y  and so w e  have a d o u b l e  chore:  

Then I w i l l  get '"into: t h e  
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t r y i n g  t o  pump l i f e b l o o d  back i n  t h e  economic v i t a l i t y  o f  t h e  
i n d u s t r y  and a t  t h e  same t i m e  improve t h e  s a f e t y  r e c o r d .  

on our s a f e t y  r e c o r d ,  and s o  t h e r e  may b e  some l i g h t  a t  t h e  end 
o f  t h e  tube .  

For t h e  l a s t  t w o  or t h r e e  y e a r s ,  w e  have made p r o g r e s s  

What I p l a n  t o  d o  now is  u s e  a c o u p l e  of  s l i d e s  t o  
f o c u s  t h e  theme o f  my t a l k .  

I 
SLIDE 1 

APPROACH TO RAILROAD R&D -- Develop sound knowledge b a s e  -- Improve s a f e t y  -- Increase movement o f  p a s s e n g e r s  -- I n c r e a s e  t h e  o p e r a t i o n a l  e f f i c i e n c y  of  r a i l  f r e i g h t  

The f i r s t  s l i d e  conveys our  approach  t o  R&D.  There 
a r e  two r e s e a r c h  o r g a n i z a t i o n s .  I have  t h e  hardware s i d e  and my 
c o u n t e r p a r t ,  Mar t in  Ze l l ,  A s s o c i a t i o n  A d m i n i s t r a t o r  f o r  P o l i c y  
and Program Development, h a s  t h e  s o f t w a r e  s i d e .  W e  j o i n t l y  a r e  
working i n  t h e  f i r s t  a r e a  t o  e s t a b l i s h  a d a t a  base .  It  is n o t  
o n l y  d e v e l o p i n g  a s t a t i s t i c a l  d a t a  b a s e  which you have heard  
mentioned b e f o r e ,  b u t  a l s o  i n v o l v e s  technology a c t i v i t i e s  t o  
d e t e r m i n e  t h e  cause and e f f e c t  r e l a t i o n s h i p  o f  do ing  something or 
n o t  do ing  something.  For  example,  what is t h e  p r i c e  i n  te rms  o f  
a c c i d e n t s ,  main tenance ,  and o t h e r  p a r a m e t e r s  o f  i n c r e a s i n g  heavy 
ax le  w e i g h t s  on t h e  r a i l  sys tem? 

S L I D E  2 I 
SAFETY -- Develop r e g u l a t o r y  c r i t e r i a  & p o l i c y  -- Develop f a i l u r e  a n a l y s i s  

-- Improve s a f e t y  f i e l d  work 

T h i s  s l i d e  shows our s a f e t y  o b j e c t i v e s .  Of t h e  $30 
m i l l i o n  a v a i l a b l e  f o r  R&D t h i s  y e a r ,  a b o u t  $20 m i l l i o n  is f o r  
s a f e t y .  Most of  my p e r s o n a l  t i m e  is devoted  i n  t h e  s a f e t y  a r e a .  
Most of my p e o p l e  a r e  working on s a f e t y  i s s u e s .  The Adminis t ra -  
t o r  and I p l a c e  h i g h e s t ,  by f a r ,  of  a l l  of  our p r i o r i t y  on t h e  
s a f e t y  issues.  

our ru lemakers .  W e  s u p p o r t  t h e  A s s o c i a t e  A d m i n i s t r a t o r  of  S a f e t y  
t o  u n d e r g i r d  r e g u l a t i o n s  i n  areas where he b e l i e v e s  t h e y  m u s t  be  
promulgated.  In  a d d i t i o n  w e  work w i t h  our  c o u n t e r p a r t s  i n  indus-  
t r y ,  t h e  A s s o c i a t i o n  o f  American R a i l r o a d s  ( A A R ) ,  t o  j o i n t l y  t r y ,  
thorugh implementing r e s e a r c h  r e s u l t s ,  t o  n e g a t e  t h e  need f o r  
rule-making;  t h a t  is ,  t o  have t h e  i n d u s t r y  t a k e  needed p r e v e n t i v e  
a c t  i o n s .  

O u r  p r imary  R&D s a f e t y  cus tomers  a r e  t h e  i n d u s t r y  and 

SLIDE 3 1 
RR SAFETY TRENDS -- T r a i n  a c c i d e n t s  (damage i n  excess o f  $1750) 

1975 -- 7835 -- a n  i n c r e a s e  o f  4.6% o v e r  1974 

CAUSE 
Track c o n d i t i o n s  39% 
Human f a c t o r s  23% 
Equipment f a i l u r e s  24% 
A l l  o t h e r  1 4 %  
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1 SLIDE 3 (Cont'd) 

-- RR Cross ing  -- 948 d e a t h s ,  3923 i n j u r i e s  (1975)  
-- T r a i n  c o l l i s i o n s  -- 1025 (1975)  
-- Hazardous t a n k  c a r  -- $54 m i l l i o n  p r o p e r t y  loss 

(1974)  (1975 d a t a  incomple te )  

The l a s t  s l i d e  I w i l l  u s e  h i g h l i g h t s  a few areas t h a t  
p r e s e n t  o p p o r t u n i t i e s  f o r  r e s e a r c h .  T h i s  d a t a  is d e r i v e d  from 
our FRA s t a t i s t i c a l  d a t a  b a s e  and is ranked by number of  acci- 
d e n t s .  W e  a r e  now q u e s t i o n i n g  whether a c c i d e n t s  is t h e  r i g h t  
parameter .  Should it b e  f a t a l i t i e s  or i n j u r i e s ?  We are  a l s o  
q u e s t i o n i n g  o t h e r  e l e m e n t s  i n  t h e  d a t a  base .  A t  p r e s e n t  our  
r e s e a r c h  a c t i v i t i e s  are  a b o u t  i n  p r o p o r t i o n  to t h e  main causal 
a r e a s .  About 4 0  p e r c e n t  of  a l l  r a i l - r e l a t e d  a c c i d e n t s  a re  t r a c k -  
re ' la ted and,  a c c o r d i n g l y ,  I have a b o u t  $10 m i l l i o n  o f  f e d e r a l  
f u n d s  i n  one a s p e c t  o r  a n o t h e r  i n  t r a c k  r e l a t e d  R&D,  t o  g e t  on 
t o p  o f  t h i s  a r e a .  

It is my o p i n i o n  t h a t  one o f  t h e  t o u g h e s t  t e c h n o l o g i c a l  
i s sues  f a c i n g  t r a n s p o r t a t i o n  t o d a y  is t h e  r a i l r o a d  w h e e l - r a i l  
i n t e r f a c e .  W e  have a j o i n t  program w i t h  AAR, and our  s u p p l y  
i n d u s t r y ,  r e p r e s e n t e d  by t h e  Railway P r o g r e s s  I n s t i t u t e  (RPI)  i n  
t r a c k - t r a i n  dynamics s p e c i f i c a l l y  aimed a t  t h i s  a r e a .  A s  t h e  
economy of  t h e  r a i l r o a d s  h a s  e r o d e d ,  t h e y  have had t o  l e t  t h e  
t rack beds  a l s o  e r o d e  and a t  t h e  same t i m e ,  t o  t r y  and keep t h e i r  
p r o d u c t i v i t y  up, t h e y  have gone t o  h e a v i e r  l o a d s .  Thus w e  have 
a s e v e r e  dynamic i n t e r f a c e  between t h e  wheel and t h e  r a i l .  TOday 
some u n i v e r s i t i e s  a r e  engaged i n  t h i s  a r e a  and it p r o b a b l y  rep-  
r e s e n t s  a v e r y  f e r t i l e  f i e l d  f o r  more h e l p .  

The o t h e r  a r e a  i n  t r a c k  r e s e a r c h  where w e  are  spending  
money is i n  i n s p e c t i o n  t e c h n i q u e s .  W e  have g o t  a h a n d l e  on t h e  
t rack geometry d e v i c e s ,  which is t h e  way t h a t  t h e  r a i l r o a d s  and 
t h e  FRA c o n t r o l  t h e  c o n d i t i o n  o f  t h e  t r a c k .  B u t  w e  have n o t  
s o l v e d  h i g h  speed f l a w  d e t e c t i o n .  There  is needed,  from a t e c h -  
n o l o g i c a l  s t a n d p o i n t ,  a b e t t e r  way t o  p i c k  up r a i l  f l a w s  w h i l e  
t r a v e l i n g  a t  t y p i c a l  f r e i g h t - t r a i n  s p e e d s .  

With r e g a r d  t o  human f a c t o r s ,  t h e r e  i s n ' t  much more 
t h a t  I could  add t o  what h a s  been s a i d  by t h e  o t h e r s .  I t h i n k  
t h a t  w e  have s imilar  problems and t h e y  a r e  main ly  g e n e r i c  t o  a l l  
modes. A t  p r e s e n t  w e  d o  n o t  have r e a l l y  good t o o l s  t o  a n a l y z e  
t h e  r a i l  man-machine i n t e r f a c e .  W e  have  p l a n s  t o  s t a r t  s t u d i e s  
f o r  a d e v i c e ,  n o t  r e a l l y  a s i m u l a t i o n ,  t h a t  would e n a b l e  one t o  
test  c o n t r o l  improvements of  a v e h i c l e  and assess t h e  impact  on 
t h e  o p e r a t o r ' s  r e a c t i o n .  W e  have done v e r y  l i t t l e  i n  t h i s  f i e l d  
i n  t h e  p a s t .  It  is a v e r y  f e r t i l e  area and I t h i n k  you w i l l  be 
s e e i n g  an o p p o r t u n i t y  f o r  u n i v e r s i t y  r e s e a r c h  a c t i v i t i e s  i n  t h i s  
a r e a ,  a lso.  

Another area I would l i k e  t o  t a l k  a b o u t  is equipment 
f a i l u r e s .  Today w e  a r e  working on b i t s  and p i e c e s .  A s  our  
s t a t i s t i c a l  d a t a  a n a l y s i s  becomes more p r o f i c i e n t ,  I t h i n k  w e  
w i l l  see c l e a r e r  areas o f  h i g h  p a y o f f .  Again, it is t h e  same 
problem t h a t  p r e v i o u s  s p e a k e r s  have mentioned -- l a c k  o f  a good 
d a t a  base  and a n a l y s i s .  

Grade c r o s s i n g s  have a l s o  been a problem, f o r  l o n g e r  
t h a n  any o f  u s  have been h e r e  on e a r t h .  But f a t a l i t i e s  a r e  
coming down. T h i s  a p p e a r s  as much a n  i n s t i t u t i o n a l  problem as it 
is a technology i s s u e .  As fo r  t e c h n o l o g y ,  w e  were doing  r e s e a r c h  
i n  t h e  g r a d e  c r o s s i n g  hardware because  w e  d i d n ' t  see t h e  p r i v a t e  
s e c t o r  do ing  t h a t .  Recent ly  w e  have been asked  t o  g e t  o u t  o f  
t h a t  a r e a  by t h e  s u p p l i e r s ,  which w e  a r e  doing .  
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Through some f e d e r a l  s e e d  money, w e  have e s t a b l i s h e d  
an i n d u s t r y  i n t e r e s t  t o  r e d u c e  t h e  cost  o f  t h i s  equipment .  The 
s a f e t y  s t a t i s t i c s  from l a s t  y e a r  t o  t h i s  show a f a i r l y  s i z a b l e  
r e d u c t i o n  i n  f a t a l i t i e s ,  b u t  it is s t i l l  t o o  b i g  when one l o o k s  
a t  t h e  o v e r a l l  r a i l  system. The number o f  p e o p l e  be ing  k i l l e d  
a t  t h e  g r a d e  c r o s s i n g s  is s t i l l  t o o  l a r g e .  

I n  t h e  t r a n s p o r t  o f  hazardous  m a t e r i a l s ,  our pr ime 
a c t i v i t y  h a s  been i n  t h e  l a r g e  t a n k  cars .  The concern  is about  
t h e  c h a i n  r e a c t i o n  t h a t  c o u l d  r e s u l t  i f  one e x p l o d e s  and r e s u l t s  
i n  a f i r e  t h a t  could  c a u s e  e x p l o s i o n s  through a n  e n t i r e  t r a i n  
o f  t a n k  cars. W e  are  j u s t  a b o u t  t o  s o l v e  t h e  t a n k  c a r  problem 
j o i n t l y  w i t h  t h e  i n d u s t r y .  There  is a need f o r  low c o s t  thermal  
s h i e l d i n g  o r  i n s u l a t i o n  materials t o  buy t i m e  s o  t h a t  t h e  hazard-  
ous  l i q u i d  c a n  v e n t  r a t h e r  t h a n  explode .  W e  p l a n  t o  p r o v i d e  end 
p r o t e c t i o n  t o  p r e v e n t  c o u p l e r  p u n c t u r i n g .  

To summarize, as  f a r  as  p r i o r i t i e s  g o ,  t h e  f i r s t  is t o  
e s t a b l i s h  a good d a t a  base  and methods t o  p r i o r i t i z e  R&D t a s k s .  
The l a t t e r  c o u l d  e i t h e r  be  r i s k  a n a l y s i s  or o t h e r  ways of ranking  
t a s k s  based on t h a t  d a t a  base .  I b e l i e v e  t h i s  is a f i e l d  where 
w e  could  u s e  t h e  e x p e r t i s e  from t h e  u n i v e r s i t i e s .  I t  is common 
t o  o t h e r  modes as w e l l .  Next is model ing i n  t h e  t r a c k - t r a i n  
dynamics i n t e r f a c e  as w e l l  as our  c r a s h  s u r v i v a b i l i t y  t e s t i n g .  
I n  t h e  p a s t  w e  have  used u n i v e r s i t i e s  and could  u s e  more assist-  
a n c e  i n  t h e  model ing a s p e c t s .  I n  f l a w  d e t e c t i o n ,  which is a 
narrow technology a r e a ,  w e  need i d e a s  as t o  how t o  i n s p e c t  t r a c k  
f o r  f l a w s  a t  f r e i g h t  t r a i n  s p e e d s .  R a i l ,  l i k e  t h e  o t h e r  passen-  
g e r  c a r r y i n g  modes, needs  s a f e r  i n t e r n a l  mater ia l s ,  p a r t i c u l a r l y  
low cost f i r e  r e s i s t a n t  t y p e s .  L a s t l y ,  l i k e  t h e  o t h e r  modes, 
human f a c t o r  R&D is a f e r t i l e  f i e l d  f o r  s a f e t y  improvement. 

I thank  you. 

MR. BOLGER: You d i d  h i g h l i g h t  one p o i n t  which is 
a n o t h e r  one w e  a r e  t r y i n g  t o  d w e l l  on. That  is t h e  i n s t i t u t i o n a l  
problem. I t h i n k  George P a s t o r  may a l s o  touch  on t h a t ,  s i n c e  
w e  have  a rea l  problem when it comes t o  t h e  r a i l r o a d s ,  t h e  r a i l  
t r a n s i t ,  and t h e  t r a n s i t  bus .  FHWA and NHTSA r e s p o n s i b i l i t i e s  
are  w i t h i n  t h e  same area. A p a r t i c u l a r  a d m i n i s t r a t i o n  buys and 
u s e s  t h e  equipment  and a second a d m i n i s t r a t i o n  sets  t h e  r e g u l a -  
t i o n  s o  t h e r e  are  t h o s e  i n s t i t u t i o n a l  problems.  

George P a s t o r ,  A s s o c i a t e  A d m i n i s t r a t o r  of  UMTA, t h e  Urban 
Mass T r a n s p o r t a t i o n  A d m i n i s t r a t i o n .  George, d o  you want t o  g i v e  
your problem a r e a s  t o  us?  

MR. PASTOR: Thank you v e r y  much, P h i l .  

I am s o r t  of a new kid  on t h e  b l o c k ,  be ing  i n  c h a r g e  
o f  UMTA R&D f o r  close t o  t w o  y e a r s ,  b u t  l a s t  y e a r  I i n h e r i t e d  t h e  
r e s p o n s i b i l i t y  w i t h i n  UMTA f o r  t h e  e n t i r e  s a f e t y  program. I 
t h i n k  DOT h a s  demonst ra ted  its d e d i c a t i o n  t o  both  R&D and s a f e t y  
when, d u r i n g  t h e  p a s t  two y e a r s ,  t h e y  a s s i g n e d  Bob and m e  i n  FRA 
and UMTA. W e  now have a P a r s o n s  and P a s t o r ,  so  w e  have f a i t h  i n  
R&D. 

My former c o l l e a g u e ,  D r .  Gene Mannel la ,  used t o  s a y  
a b o u t  NHTSA t h a t  t h e y  were a bad news agency ,  and I could  see why 
he  s a i d  t h a t .  Everybody was a g a i n s t  them because  o f  a l l  o f  t h e  
r e g u l a t i o n s .  UMTA i s  s o r t  of a good news agency. W e  a r e  b e s t  
known f o r  d i s h i n g  o u t  money. However, i n  c o n n e c t i o n  w i t h  d i s h i n q  
o u t  money, w e  have a n  i m p l i c i t  r e s p o n s i b i l i t y  th roughout  t h e  
a u t h o r i z i n g  l e g i s l a t i o n  t o  see t o  it t h a t  f o r  t h a t  money w e  
i n s t a l l  s a f e  s y s t e m s ,  s a f e  equipment ,  s a f e  v e h i c l e s ,  and have some 
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r e s p o n s i b i l i t y  f o r  t r a n s p o r t a t i o n  s a f e t y .  T h i s  was made a l i t t l e  
more e x p l i c i t  i n  th ,e- ' ,74 N a t i o n a l  Mass T r a n s p o r t a t i o n  A s s i s t a n c e  
A c t ,  where w e  were9:for t h e  f i r s t  time, e v e n ' q i v e n  r e s p o n s i b i l i t y  
t o  i n v e s t i g a t e  and a s c e r t a i n  t h e  s a f e t y  O K  non-hazardous s i t u a -  
t i o n  of t r a n s i t  sys tems i n  t h e  c o u n t r y  and could  w i t h h o l d  funding  
i f  w e  found any v i o l a t i o n .  

So when I i n h e r i t e d  t h e  s a f e t y  f u n c t i o n ,  I looked  a t  
what is r e a l l y  our r o l e .  I d i v i d e d  it up i n t o  f i v e  f u n c t i o n s  
t h a t  I w i l l  d e f i n e  h e r e  very  q u i c k l y  because  it s h o u l d  be some 
a s s i s t a n c e  t o  you i n  s e e i n g  what a r e  t h e  o p p o r t u n i t i e s  w i t h i n  
UMTA . 

F i r s t  of  a l l ,  w e  have a r o l e  i n  s a f e t y  p o l i c y  and 
r e g u l a t i o n s .  W e  a r e  n o t  a r e g u l a t i n g  agency.  That  is done by 
o t h e r s ,  b u t  w e  do p a r t i c i p a t e  i n  t h e  i s s u a n c e ,  rev iew,  c o o r d i -  
n a t i o n ,  and enforcement ,  of r e q u l a t i o n s  i s s u e d  i n  t h e  r a i l  a r e a  
by FRA and i n  t h e  n o n - r a i l  a r e a  by t h e  F e d e r a l  Highway Adminis- 
t r a t i o n  and NHTSA. W e  now a r e  c o n s i d e r i n g  some a d d i t i o n a l  r o l e ,  
p e r h a p s  development  of  g u i d e l i n e s  t o  go  beyond some of  t h e s e  
r e g u l a t i o n s  when we f e e l  t h a t  t h e y  may be i n a d e q u a t e  f o r  our 
problems i n  t r a n s i t .  I w i l l  come back t o  t h a t  l a t e r .  

Then, i n  view o f  t h e  new a c t ,  w e  have a r o l e  t o  
p a r t i c i p a t e  i n  t h e  i n v e s t i g a t i o n s ,  review and enforcement  of t h e  
FRA, F e d e r a l  Highway, and NHTSA r e g u l a t i o n s  and ,  indeed ,  wi thhold  
funding  i f  w e  f i n d  some v i o l a t i o n .  

In  our more t r a d i t i o n a l  r o l e  w e  have a t h i r d  f u n c t i o n :  
t o  p r o v i d e  a s s i s t a n c e  t o  l o c a l  p r o p e r t i e s  t o  e n a b l e  them t o  
i n s t i t u t e  and d e v e l o p  s a f e t y  p l a n s  and programs. W e  r a i s e  t h e i r  
s a f e t y  awareness  and c o n s c i o u s n e s s  w i t h i n  t h e  t r a n s i t  p r o p e r t i e s .  
To assist  u s  i n  do ing  t h i s  w e  a l s o  i n s t i t u t e d  a s a f e t y  t r a i n i n g  
program i n  t h e  T r a n s p o r t a t i o n  Systems I n s t i t u t e  i n  Oklahoma C i t y .  
W e  a r e  now p r e p a r i n g  c o u r s e s ,  w i t h  p a r t i c i p a t i o n  from academia,  
i n d u s t r y ,  as  w e l l  as t h e  o p e r a t i n g  i n d u s t r y ,  t o  f u r t h e r  r a i s e  t h e  
c o n s c i o u s n e s s  and t h e  s k i l l s  o f  t h e  t r a n s i t  o p e r a t o r s  i n  s a f e t y .  

L a s t  b u t  n o t  l e a s t ,  w e  have a r o l e  i n  R&D: t o  s u p p o r t  
p o l i c y  and. t h e  o t h e r  p a r t  of t h e  programs.  I d i v i d e  t h a t  i n t o  
two groups .  One is t h e  n e c e s s a r y  r e v i e w s ,  a n a l y s e s ,  s t u d i e s ,  and 
r e q u i r e m e n t s  s t u d i e s  t o  f i n d  o u t  what e l s e  d o  w e  need t o  d o  and 
t o  s u p p o r t  some o f  our p o s i t i o n s  v i s - a - v i s  r e g u l i i t i o n s  and pro-  
gram d e c i s i o n s .  The o t h e r  is t o  d o  R & D t o  mee.c ?.hose needs  and 
r e q u i r e m e n t s  i n  t h e  a r e a s  o f  equipment ,  p rocedur .  - p r o c e s s e s ,  
management and a t t i t u d e .  

T h i s  l a t t e r  is u s u a l l y  known t r a d i t i o n a l . 1 . y  a s  R&D. W e  
had an R&D p r i o r i t i e s  c o n f e r e n c e  f o r  t h e  f i r s t  time. I t  was a 
n a t i o n a l  c o n f e r e n c e  h e l d  i n  February .  I t  was sponsored  by UMTA 
and APTA (American P u b l i c  T r a n s i t  A s s o c i a t o n )  and w e  g o t  t o g e t h e r  
bo th  w i t h  t h e  o p e r a t i n g  and manufac tur ing  i n d u s t r y  p e o p l e  and 
o t h e r  r e p r e s e n t a t i v e s  o f  t h e  c o n s t i t u e n c y .  What came o u t  o f  t h a t  
may be t h e . m o s t  s t r i k i n g  r e s u l t  t o  m e .  Many of  u s  knew i t ,  b u t  
l e t  m e  s t ress ,  t h e r e  was a c o n s c i o u s n e s s  t h a t  R&D s h o u l d  go f a r  
beyond hardware R&D. The o p e r a t i n g  t e c h n i q u e s ,  t h e  
soc ia l -economic  impacts ,  t h e  human f a c t o r  a s p e c t s ,  t h e  p r o c e s s e s ,  
t h e  a t t i t u d e s ,  a re  probably  more of  a problem i n  urban t r a n s i t  
t h a n  is t h e  technology.  

By t h e  way, t h e  p r o c e e d i n g s  of  t h i s  R&D p r i o r i t i e s  
c o n f e r e n c e ,  which a l s o  w i l l  i n d i c a t e  some of  t h e  s p e c i f i c  n e e d s ,  
w i l l  be a v a i l a b l e  soon.  Those of you who a r e  i n t e r e s t e d  should  
c o n t a c t  t h e  APTA h e a d q u a r t e r s  h e r e  i n  Washington f o r  a copy. It  
w i l l  have some examples .  
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Within  t h i s  R & D  envi ronment ,  I would l i k e  t o  g i v e  you a 
few s p e c i f i c  needs .  F i r s t  of  a l l ,  based on t h e  C o n g r e s s i o n a l  
h e a r i n g s ,  t h e r e  is a t remendous s e c u r i t y  c o n s c i o u s n e s s .  I r e a l i z e  
t h e  d i f f e r e n c e  between s a f e t y  and s e c u r i t y ,  b u t  t h e n  a g a i n ,  t h e  
v i a b i l i t y  o f  t r a n s i t  i n  O U K  urban a r e a s  depends t o  a g r e a t  d e g r e e  
on improved s e c u r i t y ,  so  I commend t h a t  t o  your a t t e n t i o n .  

In  t h e  more t r a d i t i o n a l  s a f e t y  R&D a r e a s ,  what w e  see 
a r e  s i m i l a r  problems t o  t h o s e  Bob mentioned.  W e  work with Bob 
and w i t h  TSC ( T r a n s p o r t a t i o n  S a f e t y  C e n t e r )  f r e q u e n t l y ;  w e  
a l r e a d y  have programs i n  s a f e t y  and i n  c r a s h - w o r t h i n e s s .  W e  a r e  
watching Bob's program on t r a c k  s a f e t y  and w e  i n t e n d  t o  
supplement  it w i t h  an e f f o r t  o r i e n t e d  t o  s p e c i f i c  urban t r a c k  
problems which may be  s l i g h t l y  d i f f e r e n t  from t h e  problems t h a t  
he is a d d r e s s i n g .  

There is a c o n f l i c t  of  c u l t u r e s ,  r a i l r o a d  and t r a n s i t ,  
p r i m a r i l y  when it comes t o  a u t o m a t i c  t r a i n  c o n t r o l  o r  a u t o m a t i c  
t r a i n  p r o t e c t i o n .  There  is t h e  o l d ,  w e l l - e s t a b l i s h e d  r a i l r o a d i n g  
c u l t u r e  which c l a s h e s  w i t h  t h e  a e r o s p a c e  c u l t u r e  of  r e c e n t  days .  
The e n t i r e  c o n c e p t s  of  f a i l - s a f e ,  f a i l - o p e r a t i o n a l ,  a l l  p r e d i -  
c a t e d  i n  t h e  r a i l r o a d  i n d u s t r y  on wel l -proven ,  r e l i a b l e  hardware,  
c o n f l i c t s  w i t h  some p h i l o s o p h i c a l  approaches  t h a t  t h e  a e r o s p a c e  
community is t r y i n g  t o  i n t r o d u c e .  W e  need documenta t ion ,  d e f i n i -  
t i o n ,  and r e s o l u t i o n  o f  problems such  a s :  "what is f a i l - s a f e ? "  
"what d o e s  a u t o m a t i c  t r a i n  c o n t r o l  do?" "what a r e  t h e  b e n e f i t - c o s t  
r a t i o s ? "  We need t o  document t h e  b e n e f i t s  of  w e l l - e s t a b l i s h e d  
p r a c t i c e s  v e r s u s  i n n o v a t i o n .  T h i s  is a f e r t i l e  f i e l d  f o r  
r e s e a r c h  and development .  

L a s t  month, w e  announced t h a t  f i n a l l y  w e  a r e  d e d i c a t i n g  
o u r s e l v e s  t o  t h e  p r i n c i p l e  of  r a i l c a r  s t a n d a r d i z a t i o n .  In  o r d e r  
t o  come up w i t h  some s t a n d a r d i z e d  n a t i o n a l  urban  r a i l c a r s ,  it 
behooves u s  t o  know what is r e l i a b l e  equipment t o  s t a n d a r d i z e  on. 
There is a s c a r c i t y  o f  d a t a ,  documented d a t a ,  on equipment 
r e l i a b i l i t y  and m a i n t a i n a b i l i t y .  Now, I know good r e l i a b i l i t y  
and m a i n t a i n a b i l i t y  d o e s  n o t  make f o r  s a f e  s y s t e m s ,  b u t  c e r t a i n l y  
poor r e l i a b i l i t y  and m a i n t a i n a b i l i t y  can  make  u n s a f e  sys tems.  

I a l s o  would commend t o  you v e r y  s t r o n g l y  t o  look  n o t  
o n l y  t o  t h e  f e d e r a l  government. E s p e c i a l l y  i n  t h e  UMTA a r e a ,  
t h e  decis ion-making is a t  t h e  l o c a l  l e v e l ,  and I t h i n k  t h e  l o c a l s  
need academia even more t h a n  w e  do. I t h i n k  t h e r e  is a tremen- 
d o u s l y  f e r t i l e  f i e l d .  You a r e  i n  l o c a l  communit ies .  You have 
your r e l a t i o n s h i p s .  I know APTA h a s  a new awareness  of t h e i r  
n e g l i g e n c e  i n  t a p p i n g  t h e  academic r e s o u r c e .  I t h i n k  it is 
e s s e n t i a l  t h a t  you e s t a b l i s h  b r i d g e s ,  l i n k s ,  w i t h  your l o c a l  
t r a n s i t  p l a n n i n g  and o p e r a t i n g  communit ies ,  because  you can  g i v e  
them h e l p  n o t  o n l y  i n  t h e  t e c h n o l o g i c a l  R&D b u t  i n  t h e  p r o c e s s e s ,  
i n  t h e i r  development  of  s a f e t y  c o n s c i o u s n e s s  i n  p l a n s ,  programs,  
t e c h n i q u e s ,  a n a l y s i s ,  and s u p p o r t .  

A v e r y  good example r i g h t  now is brewing down i n  Dade 
County. W e  J u s t  gave  a g r a n t  t o  Dade County t o  s t a r t  t h e  engi -  
n e e r i n g  p o t e n t i a l  f o r  a r a i l  l i n e  i n  Miami. There  is t a l k  and 
p l a n n i n g  g o i n g  on  r i g h t  now t o  a d o p t  some of t h e  NASA r i s k  
management p h i l o s o p h y  t e c h n i q u e s  deve loped  f o r  t h e  s p a c e  program 
t o  be a p p l i e d  t o  t h e  implementa t ion  of  t h a t  r a i l  system. Many 
of  you a r e  j u s t  a s  much p a r t  o f  t h e  a e r o s p a c e  program, or maybe 
more, t h a n  of  t h e  t r a n s p o r t a t i o n  program. Technology s h a r i n g  
can  v e r y  w e l l  s t a r t  w i t h  you. 

Thank you. 

n 
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MR. BOLGER: Thank you,  George. Your comment about  
d e f i n i t i o n s  is i n t e r e s t i n g .  I remember when S e c r e t a r y  Volpe s e n t  
u s  o u t  t o  look  a t  BART. I ,  a r r i v i n g  w i t h  a background i n  mar ine ,  
a v i a t i o n ,  and s p a c e ,  s t a r t e d  t a l k i n g  a b o u t  " f a i l - s a f e "  and I 
r a n  i n t o  a buzz-saw. I r e a l l y  g o t  chewed up by t h e  a l l i g a t o r s  
because  I d i d n ' t  know what I was t a l k i n g  a b o u t  a s  it r e l a t e d  t o  
t r a n s i t  o p e r a t i o n s  when I w a s  t a l k i n g  t o  p e o p l e  who have been i n  
t h a t  f i e l d  a l l  t h e i r  l i v e s .  I had t o  l e a r n .  

Our n e x t  s p e a k e r ,  Mr. Roscoe, was s e n t  by h i s  Admin- 
i s t r a t o r ,  Dr. John L. Lucas,  down t o  t h e  V i r g i n  I s l a n d s  on an 
a c c i d e n t  i n v e s t i g a t i o n .  W e  j u s t  g o t  t h e  word, and so ,  unfor -  
t u n a t e l y ,  he  w i l l  n o t  be  h e r e .  However, h i s  comments have been 
p r e p a r e d  and w i l l  be  i n  t h e  p r o c e e d i n g s  o f  t h i s  meet ing .  

MR. ROSCOE: ( P r e p a r e d  t e x t  i n s e r t e d . )  S a f e t y  r e s e a r c h  
w i t h  t h e  o b j e c t i v e  of  advancing  t h e  s t a t e  of technology f o r  
improving s a f e t y  methodology is v i t a l  t o  FAA's a g g r e s s i v e  program 
of promoting s a f e t y  i n  a i r  commerce and f o r  r e v i s i n g  s a f e t y  
s t a n d a r d s  t h a t  w i l l  b e s t  t e n d  t o  reduce  o r  e l i m i n a t e  t h e  
p o s s i b i l i t y  o f ,  o r  t h e  r e c u r r e n c e  o f ,  a c c i d e n t s  c o m p a t i b l e  w i t h  
promoting t h e  development  o f  a i r  commerce. 

Our s a f e t y  programs s t r e s s  a c c i d e n t  p r e v e n t i o n  through 
i d e n t i f i c a t i o n ,  r e d u c t i o n ,  and c o n t r o l  o f  h a z a r d s ,  and emphasize 
i n t e g r a t e d  e f f o r t s  d i rected a t  p r e v e n t i n g ,  r e d u c i n g ,  and con- 
t r o l l i n g  a c c i d e n t s  by human, equipment ,  o r  o p e r a t i o n a l  f a c t o r s .  

There  a r e  two b a s i c  a s s e s s m e n t s  t h a t  m u s t  be  made i n  
d e c i d i n g  t o  implement s a f e t y  improvements. One is t h a t  i t  m u s t  
be  w i t h i n  t h e  r e s o u r c e s  a l l o c a t e d  t o  a i r  s a f e t y ,  and t h e  o t h e r  
is one of  economic impact ,  a d e t e r m i n a t i o n  o f  r i s k  v e r s u s  t h e  
c o s t  o f  less r i s k  a s  it p e r t a i n s  t o  f o s t e r i n g  t h e  growth and 
development  of a i r  commerce. 

The c o n t i n u i n g  downward t r e n d  i n  a i r c r a f t  a c c i d e n t  and 
f a t a l i t y  r a t e s  f o r  bo th  a i r  c a r r i e r s  and g e n e r a l  a v i a t i o n  i n  t h e  
p a s t  t e n  y e a r s  w i t h  s u b s t a n t i a l  i n c r e a s e s  i n  a i r  o p e r a t i o n s  and 
a i r  passenger  miles t r a v e l e d  is i n d i c a t i v e  o f  p r o g r e s s  made by 
t h e  FAA and t h e  a v i a t i o n  i n d u s t r y  i n  improving s a f e t y  of  f l i g h t .  

In  s p i t e  o f  t h e  e x c e l l e n t  s a f e t y  r e c o r d  o f  t h e  p a s t ,  
a c c i d e n t s  c o n t i n u e  t o  o c c u r .  That  f a c t  p l u s  t h e  ever  i n c r e a s i n g  
growth i n  car r ie r  a i r c r a f t  m a k e s  it e s s e n t i a l  t h a t  f u r t h e r  
improvements be  made i f  t h e  s a f e t y  r e c o r d  o f  t h e  p a s t  is t o  be 
m a i n t a i n e d  o r  improved. F o r t u n a t e l y ,  advances  i n  t h e  s t a t e - o f -  
t h e - a r t  of r e l a t e d  technology c o n t i n u e s  t o  p r o v i d e  new oppor- 
t u n i t i e s  f o r  s o l v i n g  s a f e t y  problems which were n o t  p r e v i o u s l y  
s o l v a b l e  through t e c h n i c a l  development .  For example,  t h e  s a f e t y  
program a s s o c i a t e d  w i t h  h i g h  energy  w a k e  v o r t i c e s  g e n e r a t e d  by 
l a r g e  a i r c r a f t  w a s  f i r s t  a l l e v i a t e d  through t h e  u s e  o f  l a r g e r  
s e p a r a t i o n  s t a n d a r d s  which i n  t u r n  reduced a i r p o r t  o p e r a t i n g  
c a p a c i t y .  Today 's  technology now m a k e s  it p o s s i b l e  t o  e x p l o r e  
ways t o  d e t e c t  t h e  p r e s e n c e  o f  such  v o r t i c e s  and p o s s i b l y  p r o v i d e  
t h e  b a s i s  f o r  s a f e l y  r e d u c i n g  s e p a r a t i o n  s t a n d a r d s  under c e r t a i n  
c o n d i t i o n s  and r e g a i n i n g  l o s t  a i r p o r t  c a p a c i t y .  

FAA's Research and Development program i n c l u d e s  many 
o t h e r  examples o f  a c t i v i t i e s  f o r  which one o f  t h e  pr imary  g o a l s  
is improving s a f e t y  t o g e t h e r  w i t h  reducing  c o s t  and improving 
performance.  These a c t i v i t i e s  can  be grouped i n  t h r e e  
c a t e g o r i e s :  

1) Reducing a i r c r a f t  a c c i d e n t s  
2 )  Reducing f a t a l i t i e s  and i n j u r i e s  f o l l o w i n g  

3 )  Reducing i n - f l i g h t  f i r e s  and e x p l o s i o n s .  
a i r c r a f t  a c c i d e n t s  
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Among t h e  s u b - a c t i v i t i e s  i n  t h e s e  c a t e g o r i e s ,  t h e  
f o l l o w i n g  a r e a s  a r e  of  pr imary  i n t e r e s t  f o r  improving s a f e t y  
performance:  

1) Approach and l a n d i n g  a c c i d e n t s  
2 )  Midair  c o l l i s i o n s  
3 )  S e v e r e  weather  a c c i d e n t s  
4 )  Crew and passenger  p r o t e c t i o n  
5 )  I n - f l i g h t  f i r e s  and e x p l o s i o n s  

The f o l l o w i n g  d i s c u s s i o n s  of  s a f e t y - r e l a t e d  r e q u i r e -  
ments i n d i c a t e  where improvements a r e  needed and p r o v i d e  some 
i n s i g h t  a s  t o  t h e  n a t u r e  o f  t h o s e  r e q u i r e m e n t s .  

The s a f e t y  r e q u i r e m e n t s  f o r  reducing  l a n d i n g  a c c i d e n t s  
i n c l u d e  t h e  development  of  t e c h n i q u e s  f o r  h e l p i n g  i n s u r e  t h a t  t h e  
p i l o t  does  n o t  descend below a s a f e  a l t i t u d e  and f o r  t h e  develop-  
ment of  p r e c i s i o n  approach  g u i d a n c e  which can  be i n s t a l l e d  a t  
l o c a t i o n s  where t h e  i n s t a l l a t i o n  of  t o d a y ' s  s t a n d a r d  VHF I L S  
sys tem is  n o t  p r a c t i c a l  f o r  t e c h n i c a l  or  c o s t  r e a s o n s .  

The c u r r e n t  ATC sys tem and p r o c e d u r e s  have been e f f e c -  
t i v e  i n  a v o i d i n g  c o l l i s i o n s  where b o t h  a i r c r a f t  were I F R  and 
under t h e  c o n t r o l  of t h e  ATC system. The m i d a i r  c o l l i s i o n  
problem is p r i m a r i l y  concerned w i t h  c o n d i t i o n  where one o r  bo th  
a i r c r a f t  were VFR and n o t  under t h e  c o n t r o l  of  t h e  ATC system. 

Most e n r o u t e  a c c i d e n t s  occur  as  a r e s u l t  of e n c o u n t e r s  
wi th  v i o l e n t  weather  ( t u r b u l e n c e  and/or  i - c i n g ) ,  o r  a s  a r e s u l t  
of c r a s h e s  i n t o  t h e  t e r r a i n  d u r i n g  poor v i s i b i l i t y .  Thus, t h e  
s a f e t y  r e q u i r e m e n t s  a r e  a s s o c i a t e d  w i t h  means f o r  a s s i s t i n g  t h e  
p i l o t  i n  t h e  avoidance  of  t u r b u l e n c e  and i c i n g  and i n  t h e  avoid-  
ance of  t h e  t e r r a i n  d u r i n g  c o n t r o l l e d  f l i g h t  a t  low a l t i t u d e .  

The s a f e t y  need is t o  p r o v i d e  a s s i s t a n c e  t o  t h e  p i l o t  
i n  t h e  avoidance  of  v i o l e n t .  weather .  In  some cases f a t a l i t i e s  
occur  a s  an immediate r e s u l t  of  a v i o l e n t  c r a s h  and a re  n o t  
a v o i d a b l e  o t h e r  t h a n  through t h e  a v o i d a n c e  o f  t h e  a c c i d e n t  
i t s e l f .  In  o t h e r  c a s e s ,  i n j u r i e s  and f a t a l i t i e s  occur  a f t e r  t h e  
a c c i d e n t  due t o  t rauma,  b u r n s ,  o r  a s p h y x i a t i o n  r e s u l t i n g  from 
carbon monoxide o r  t o x i c  fumes. Some o f  t h o s e  c a s u a l t i e s  occur  
due t o  an i n a b i l i t y  t o  e s c a p e  from t h e  a i r c r a f t .  

The n a t u r e  o f  such  c a s u a l t i e s  which occur  f o l l o w i n g  an 
a c c i d e n t  emphasize needs  t o :  

o Improve c r a s h w o r t h i n e s s  of  t h e  a i r c r a f t  t o  
p r o v i d e  b e t t e r  p r o t e c t i o n  t o  t h e  a i r c r e w  and 
p a s s e n g e r s .  

o P r o v i d e  f o r  i n t e r i o r  a i r c r a f t  d e s i g n  and 
s a f e t y  f e a t u r e s  t o  avoid  o r  minimize t rauma.  

o Reduce t h e  chances  o f  f i r e .  

The s t a t i s t i c s  on a c c i d e n t s  r e s u l t i n g  from f i r e ,  explo-  
s i o n s ,  and s a b o t a g e  is a t r i b u t e  t o  t h e  a i r c r a f t  m a n u f a c t u r e r s  
and d e s i g n e r s  t h a t  a c c i d e n t s  due t o  t h e s e  c a u s e s  a r e ' s 0  few and 
a c c o u n t  f o r  less t h a n  two p e r c e n t  of  t h e  f a t a l i t i e s .  Neverthe-  
less ,  c o n t i n u e d  i n c r e a s e  i n  t h e  t h r u s t  o f  a i r c r a f t  e n g i n e s  and 
t h e  accompanying h i g h e r  o p e r a t i n g  t e m p e r a t u r e s  make it  n e c e s s a r y  
t o  m a i n t a i n  a c o n t i n u i n g  s t u d y  of t h e  c a u s e s  of  i n - f l i g h t  f i r e s  
and e x p l o s i o n s  and t o  d e v e l o p  means of f u r t h e r  r e d u c i n g  such 
a c c i d e n t s .  
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In  a d d i t i o n  t o  t h e  f i r e s  which might  r e s u l t  from t h e  
o p e r a t i o n  of  t h e  a i r c r a f t ,  t h e r e  a r e  a l s o  f i r e s  and F x p l o s i o n s  
due t o  h i j a c k i n g  and s a b o t a g e  which m u s t  be  guarded a g a i n s t .  The 
r a s h  o f  h i j a c k i n g s  -and a t t e m p t s  t o  s a b o t a g e  which began i n  t h e  
l a t e  1 9 6 0 ' s  e s t a b l i s h e d  r e q u i r e m e n t s  f o r  t h e  d e t e c t i o n  o f  weapons 
and e x p l o s i v e s  which might  be used t o  t h r e a t e n  t h e  l i v e s  of  
p a s s e n g e r s  and a i r c r e w .  The a c t i o n s  t a k e n  by t h e  government 
d u r i n g  r e c e n t  y e a r s  have he lped  r e d u c e  t h a t  t h r e a t  s i g n i f i c a n t l y ,  
b u t  r e q u i r e m e n t s  s t i l l  e x i s t  f o r  improving ways o f  d e t e c t i n g  
e x p l o s i o n s  and f o r  t h e i r  d i s p o s a l  i n  f l i g h t .  

Other  a r e a s  f o r  s a f e t y  improvement i n v o l v e  t h e  t a k e -  
o f f  regime of  f l i g h t  and r e p e t i t i v e  g e n e r a l  a v i a t i o n  a c c i d e n t s .  
The r e q u i r e m e n t s  f o r  reducing  such  acc iden-  a r e  b a s i c a l l y  
r e q u i r e m e n t s  f o r  improving p i l o t  p r o f i c i e n c y  and s a f e t y  aware- 
n e s s .  I n  g e n e r a l ,  it d o e s  n o t  appear  t h a t  t h e  m a j o r i t y  o f  t h e  
'causes  o f  such  a c c i d e n t s  a r e  amenable t o  s o l u t i o n  through t e c h -  
n o l o g i c a l  r e s e a r c h  a c t i v i t i e s .  The need is t o  d e v e l o p  d a t a  t o  
s u p p o r t  changes i n  r u l e s  and r e g u l a t i o n s  which might  h e l p  a c h i e v e  
and m a i n t a i n  a h i g h e r  l e v e l  of  p i l o t  p r o f i c i e n c y  i n  p r e f l i g h t  
p r o c e d u r e s  and i n  improving c e r t f i c a t i o n  s t a n d a r d s  f o r  new a i r -  
c r a f t  d e s i g n s  and t o  avoid  d e s i g n  induced c a u s a l  c o n d i t i o n s  such  
a s  locked  or m i s a l i g n e d  c o n t r o l  s u r f a c e s .  

Many s m a l l  g e n e r a l  a v i a t i o n  a i r c r a f t  a c c i d e n t s  a r e  non- 
weather  involved  and a c c i d e n t s  o c c u r r i n g  d u r i n g  h i g h  r i s k  f l i g h t s .  
O u r  a c t i v i t i e s  a d d r e s s i n g  t h i s  problem are  a s s o c i a t e d  main ly  w i t h  
t h e  development  of r u l e s  and r e g u l a t i o n s  which c o u l d  improve 
p i l o t  performance and w i t h  improvements o f  t h e  s t a l l  c h a r a c t e r -  
i s t ics  of  s m a l l  a i r c r a f t .  

Other  s a f e t y  improvement needs  which a r e  n o t  i d e n t i f i -  
a b l e  w i t h  any one phase  of  a i r  o p e r a t i o n s  i n c l u d e  avoidance  of  
p i l o t  impairment due t o  p h y s i c a l  c o n d i t i o n .  The f a c t  t h a t  NTSB 
a c c i d e n t  r e p o r t s  f r e q u e n t l y  mention p i l o t  per formance  as a c a u s e  
or f a c t o r  is e v i d e n c e  o f  t h e  need t o  c o n t i n u e  t o  d e v e l o p  means f o r  
improving p i l o t  t r a i n i n g ,  upgrading c e r t i f i c a t i o n  r e q u i r e m e n t s ,  
and a s s u r i n g  r e t e n t i o n  o f  p r o f i c i e n c y  a f t e r  c e r t i f i c a t i o n .  The 
a c c i d e n t s  and f a t a l i t i e s  due t o  p i l o t  impairment  i n d i c a t e  t h e  need 
t o  c o n t i n u a l l y  s t u d y  ways t o  i n s u r e  t h a t  t h e  p i l o t  is p h y s i c a l l y  
sound and t h a t  t h e  b iomedica l  f a c t o r s  a r e  c o n s i d e r e d  i n  s a f e t y -  
r e l a t e d  f a c i l i t y  d e s i g n  and i n  FAA s a f e t y  r u l e s  and r e g u l a t i o n s .  

W e  would l i k e  t o  see more s t u d i e s  on t h e  e f f e c t  of  j e t -  
l a g  and f a t i g u e  on t h e  a l e r t n e s s  and awareness  o f  f l i g h t  crews 
and on l e n g t h  o f  crew l a y o v e r s  t o  p e r m i t  r e a d i n e s s  t o  f u n c t i o n  a t  
peak e f f i c i e n c y  on t h e i r  n e x t  f l i g h t .  

W e  need s t u d i e s  t o  b e t t e r  unders tand  t h e  human perform- 
ance involvement  i n  t h e  c a u s a t i o n  of  a i r c r a f t  a c c i d e n t s .  

Perhaps  t h e  d a t a  c o l l e c t e d  i n  a c c i d e n t  i n v e s t i g a t i o n  
which is t h e  major d a t a  s o u r c e  f o r  s t u d y i n g  t h e s e  problems should  
be expanded. I f  s o ,  what is needed? 

D o  w e  have a r e a l i s t i c  measur ing  sys tem t o  gauge s a f e t y  
performance and t o  assess s a f e t y  r e q u i r e m e n t s  i n  terms o f  t h e  
s t a t e - o f - t h e - a r t  and economics,  i n  b a l a n c e  w i t h  an a c c e p t a b l e  
l e v e l  of  r i s k  f o r  t h e  d i f f e r e n t  classes o f  a v i a t i o n  o p e r a t i o n s ?  

The f o r e g o i n g  may s u g g e s t  a r e a s  f o r  r e s e a r c h  p r o p o s a l s  
t h a t  c o u l d  f a c i l i t a t e  our m i s s i o n  of p r o v i d i n g  t h e  h i g h e s t  p rac-  
t i c a b l e  and f e a s i b l e  l e v e l  of  s a f e t y  f o r  p e o p l e ,  p r o p e r t y  and t h e  
environment  a s s o c i a t e d  w i t h  or exposed t o  t h e  N a t i o n a l  A v i a t i o n  
Sys t e m .  
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MR. BOLGER: Our l a s t  s p e a k e r  is J i m  F o l e y ,  t h e  Direc-  
tor o f  Highway S a f e t y  f o r  t h e  F e d e r a l  Highway A d m i n i s t r a t i o n .  
J i m ,  would you c l o s e  o f f  our  s e s s i o n ?  

A s  soon a s  J i m  is t h r o u g h ,  w e  w i l l  t a k e  a s  many ques-  
t i o n s  and answers  as w e  have t i m e  f o r .  

MR. FOLEY: Thank you, P h i l .  L a d i e s  and gent lemen,  
I b e l i e v e  a l l  o f  you know t h a t  t h e  highway a c c i d e n t  is a r a t h e r  
complex e v e n t .  It  i n v o l v e s  t h e  d r i v e r ,  t h e  v e h i c l e ,  and t h e  
roadway. I n  l o o k i n g  a t  t h e  r e s u l t s  o f  t h e  m u l t i - d i s c i p i n a r y  
a c c i d e n t  i n v e s t i g t i o n  s t u d i e s ,  it is a p p a r e n t  t h a t  a t  l eas t  two 
of  t h e s e  f a c t o r s  f a i l e d  i n  any highway a c c i d e n t  and v e r y  f r e -  
q u e n t l y  a l l  t h r e e .  

t h a t  happened i n  P e n n s y l v a n i a  a c o u p l e  o f  y e a r s  ago.  A bus wi th  
two b a l d  t i r e s  which happened t o  be on t h e  same s ide  of t h e  r e a r  
axle  and a d r i v e r  who was n o t  q u a l i f i e d  t o  d r i v e  a bus h i t  a 
p i e c e  of  highway t h a t  had a l i t t l e  water  on it a t  t h e  bottom of  
a h i l l .  H e  w a s n ' t  a b l e  t o  cope w i t h  it. I t  is my view t h a t ,  had 
any one of  t h o s e  t h r e e  f a c t o r s  n o t  been t h e r e ,  t h e  a c c i d e n t  prob- 
a b l y  would n o t  have o c c u r r e d  and a number of  c h i l d r e n  would n o t  
have d i e d .  

A c lass ic  example of t h a t ,  I b e l i e v e ,  is a b u s  a c c i d e n t  

Our problem i n  t h e  Department ,  b a s i c a l l y ,  is t o  look 
a t  highway t r a n s p o r t a t i o n  s a f e t y  w i t h  t h e  o b j e c t i v e  of  reducing  
t h e  losses i n  terms of f a t a l i t i e s ,  i n j u r i e s ,  and p r o p e r t y  damage. 
The F e d e r a l  Highway A d m i n i s t r a t i o n  h a s  two a s p e c t s  t o  worry 
about .  One of them is t h e  envi ronment ,  O K  t h e  roadway on which 
t h e  d r i v e r  t r a v e l s .  The o t h e r  is motor c a r r i e r  r e g u l a t i o n  which 
governs  t h e  motor c a r r i e r  i n d u s t r y  t o  a s s u r e  s a f e  o p e r a t i o n .  

W e  s h a r e  t h i s  r e s p o n s i b i l i t y  w i t h i n  NHTSA. NHTSA, w i t h  
r e s p e c t  t o  t h e  s t a t e  programs,  is concerned w i t h  t h e  d r i v e r  and 
t h e  v e h i c l e  and w e  a r e  concerned  w i t h  t h e  highway. In  t h e  motor 
c a r r i e r  a r e a ,  our  concern  is w i t h  r e g u l a t i n g  t h e  d r i v e r  and t h e  
company t h a t  he  works f o r  w h i l e  NHTSA r e g u l a t e s  t h e  i n d u s t r y  t h a t  
s u p p l i e s  t h e  v e h i c l e s .  

t h e  most " f o r g i v i n g  highway" environment  p o s s i b l e  w i t h i n  t h e  
funds  a v a i l a b l e .  We know t h a t  v e h i c l e s  break  down -- maybe 
because  o f  mechanica l  f a i l u r e  o r  poor main tenance  o r  something 
l i k e  t h a t ,  and w e  know t h a t  d r i v e r s  do t o o .  That  h a s  been 
a l l u d e d  t o  t h i s  morning. M i k e  mentioned it as p a r t  of  t h e  
r e c r e a t i o n a l  b o a t i n g  problem and Vince i d e n t i f i e d  it a g a i n  i n  
NHTSA's a r e a .  D r i v e r s  sometimes f a l l  a s l e e p  a t  t h e  wheel ,  o r  
maybe t h e y  have had t o o  much t o  d r i n k ,  o r  maybe t h e y  j u s t  h a v e n ' t  
l e a r n e d  how t o  d r i v e  p r o p e r l y .  

G e t t i n g  t o  t h e  highway, our  o b j e c t i v e  is t o  p r o v i d e  

A t  any r a t e ,  it is our view t h a t  i n  t h o s e  i n s t a n c e s ,  
i f  one of  them d o e s  f a i l ,  w e  should  n o t  be e x a c t i n g  t h e  d e a t h  
p e n a l t y .  T h e r e f o r e ,  our p o s i t i o n  is t h a t  t h e  highway can m i t i -  
g a t e  t h o s e  problems.  W e  l i k e  t o  t r y  t o  p r o v i d e ,  as w e  s a y ,  t h e  
" f o r g i v i n g  highway". W e  c a n  do  i t ,  b u t  it c o s t s  money. 

The I n t e r s t a t e  System l a s t  year  had a f a t a l i t y  r a t e  
o f  1 . 8  d e a t h s  p e r  100 m i l l i o n  v e h i c l e  miles o f  t r a v e l .  That  
compares w i t h  t h e  n a t i o n a l  r a t e  of  3-1/2 f a t a l i t i e s  per  100 
m i l l i o n  v e h i c l e  m i l e s  i n  1975.  W e  know w e  can  s o l v e  some of  
t h e s e  problems by improving t h e  d e s i g n .  The I n t e r s t a t e  System 
d e m o n s t r a t e s  t h a t .  

n 
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The o t h e r  a r e a s  t h a t  w e  a r e  v e r y  i n t e r e s t e d  i n ,  and 
t h e s e  a r e  hardware problems,  a r e  break-away s i g n s  and impact  
a t t e n u a t o r s .  What w e  need t o  d o  is f i n d  o u t  where t o  p u t  t h e s e .  
Because w e  have a b o u t  3.8 m i l l i o n  m i l e s  of highways i n  t h i s  
c o u n t r y ,  and c a n n o t  a t  t h i s  t i m e  a f f o r d  t o  f u l l y  p r o t e c t  e v e r y  
mile w i t h  a c l e a r  r o a d s i d e  o r  a l l  o f  t h e  a t t e n u a t o r s  t h a t  a r e  
needed,  w e  need t o  have  a sys tem t o  f i n d  o u t  what t o  t a c k l e  and 
what t o  t a c k l e  f i r s t .  That  is one of  our b i g  problems.  The 
o t h e r  a r e a  is t o  f i n d  o u t  where w e  can g e t  t h e  most cost e f f e c -  
t i v e  a c t i v i t i e s  accomplished.  That  theme h a s  shown up a c o u p l e  
o f  t i m e s  t h i s  morning and it is an a r e a  where you can  h e l p  u s .  
W e  d o n ' t  have a l l  of  t h e  d a t a  w e  need.  As a m a t t e r  of f a c t ,  
d a t a  h a s  been c i t e d  a t  l e a s t  t h r e e  times t h i s  morning as one of  
t h e  problem a r e a s  and w e  have found t h a t  a p p l i e s  e q u a l l y  t o  t h e  
Feder a1 Highway A d m i n i s t r a t i o n .  

W e  know w e  d o n ' t  have a l l  o f  t h e  answers .  W e  d o  know 
many of them and a l s o  t h a t  r e s e a r c h  p r o p e r l y  a p p l i e d  can  h e l p  u s  
f i n d  b e t t e r  ways, and I t h i n k  t h i s  is where you can  h e l p  u s .  

L e t  m e  throw o u t  a few q u e s t i o n s  t h a t  w e  t h i n k  need 
answers .  These a r e  non-hardware-type q u e s t i o n s .  W e  have a l o t  
of  work going  on i n  t h e  hardware a r e a ,  s o  w e  a r e  n o t  t a l k i n g  
about  t h a t  today .  We need t o  know what kind of  d a t a  a r e  r e q u i r e d  
f o r  e f f e c t i v e n e s s  e v a l u a t i o n  o r  impact  e v a l u a t i o n :  what kind of 
d a t a  should  w e  be  g e t t i n g  from t h e  p o l i c e  a c c i d e n t  r e p o r t s ?  
Vince E s p o s i t o  mentioned them e a r l i e r .  There a r e  35 d i f f e r e n t  
communit ies  i n  t h e  Los Angeles  a r e a ,  I t h i n k  w a s  t h e  number he  
used. Probably  v e r y  few of  them g i v e  u s  t h e  i n f o r m a t i o n  w e  need.  
T h i s  is an a r e a  i n  which w e  could  s t a n d  some s t a n d a r d i z a t i o n .  

Can you d e v e l o p  computer programs t o  u t i l i z e  t h e s e  d a t a  
and h e l p  u s  d o  a b e t t e r  j o b  o f  a n a l y z i n g  them? How c a n  w e  aggre-  
g a t e  d a t a  f o r  counter -measures  on low-volume r o a d s ?  I mentioned 
t h a t  w e  have 3.8 m i l l i o n  m i l e s ,  a b o u t  3 m i l l i o n  of t h e m  a r e  what 
w e  would c a l l  low-volume r o a d s .  They a c c o u n t  f o r  a s u b s t a n t i a l  
number of  d e a t h s ,  b u t  on a per -mi le  b a s i s  t h e y  a r e  p r e t t y  low, 
and w e  c a n ' t  i d e n t i f y ,  a t  least  w i t h  t h e  p r e s e n t  t e c h n i q u e s ,  t h e  
v a r i o u s  k i n d s  of  problems t h a t  a r e  o c c u r r i n g  on t h e s e  roads .  
Saying it a n o t h e r  way, what is t h e  minimum i n f o r m a t i o n  t h a t  w e  
need t o  t a c k l e  t h a t  kind o f  a problem? 

Can you d e v e l o p  h a z a r d  r a t i n g  formulae  f o r  high-hazard 
l o c a t i o n s ,  narrow b r i d g e s ,  c l e a r  r o a d s i d e s ?  W e  have a l r e a d y  done 
t h a t  w i t h  t h e  h e l p  o f  t h e  r a i l r o a d  i n d u s t r y  as  f a r  as g r a d e  
c r o s s i n g s  a r e  concerned.  

Can you d e v e l o p  s u r r o g a t e s  f o r  u s ?  N o w ,  t h i s  is, I 
t h i n k ,  an a r e a  where w e  can d o  q u i t e  a b i t .  W e  d o n ' t  want t o  
w a i t  u n t i l  a f a t a l i t y  o c c u r s  b e f o r e  w e  s t a r t  t r y i n g  t o  s o l v e  t h e  
problem. The l a s t  q u e s t i o n  t h a t  o c c u r s  t o  m e  i s  c a n  you f i n d  o u t  
t h e  p s y c h o l o g i c a l  e f f e c t  o f  t h e  v a r i o u s  d e s i g n  f e a t u r e s ?  I am 
p r o b a b l y  n o t  s a y i n g  t h a t  p r o p e r l y ,  b u t ,  f o r  example, d o e s  t h e  
t a n g e n t  run-out  i n  advance of a c u r v e  s i g n a l  t h e  d r i v e r  t h a t  he 
is approaching  a c u r v e  and a c u r v e  t o  t h e  r i g h t ?  I f  t h i s  is 
t r u e ,  t h e n  do our  high-crowned r o a d s  g i v e  him m i s i n f o r m a t i o n ?  

The answers  t o  t h e s e  and s i m i l a r  q u e s t i o n s  can  p r o v i d e  
u s  g u i d e l i n e s  and a b a s i s  f o r  our  program development  i n  t h e  
c o n s t r u c t i o n  s i d e  and t h e  s a f e t y  program s i d e .  As you c a n  t e l l ,  
d a t a  is an ex t remely  i m p o r t a n t  e lement  f o r  u s .  It  h a s  been s a i d  
s o  many t i m e s  t h i s  morning t h a t  it is beginning  t o  sound l i k e  a 
broken r e c o r d .  
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Now, our  o t h e r  r e s p o n s i b i l i t y  is motor c a r r i e r  s a f e t y .  
In  t h i s  a r e a  w e  a r e  t r y i n g  t o  f i n d  ways t o  minimize commercial 
v e h i c l e  l o s s e s  i n v o l v i n g  i n t e r s t a t e  commerce. W e  r e g u l a t e  t h e  
t r u c k  and bus i n d u s t r y .  The Bureau of  Motor C a r r i e r  S a f e t y  
r e g u l a t e s  t h e  d r i v e r .  They s e t  p h y s i c a l  r e q u i r e m e n t s .  They s e t  
h o u r s - o f - s e r v i c e  r u l e s .  They r e g u l a t e  t h e  companles. They check 
t h e  c o n d i t i o n  o f  v e h i c l e s .  They i n s p e c t  t h e  r e c o r d s  t o  make s u r e  
t h e  companies a r e  working a t  i t .  They have t h e  r e p o n s i b i l i t y  f o r  
r e g u l a t i n g  hazardous  m a t e r i a l s  on t h e  highway. With r e s p e c t  t o  
t h i s ,  my new A s s o c i a t e  A d m i n i s t r a t o r ,  Mr. Anderson, h a s  made two 
t r i p s  t o  B a l t i m o r e  t o  rev iew p r o c e d u r e s  t h a t  t h e  Coas t  Guard is  
us ing  i n  hazardous  m a t e r i a l s .  Thus,  w e  a r e  beginning  t o  work on 
t h e  inter-modal  approach.  

Commercial v e h i c l e  a c c i d e n t s  d o  n o t  p r e s e n t  t h e  number 
of problems t h a t  t h e  passenger  c a r  d o e s  t o  u s  on t h e  highway, b u t  
t h e  s i z e  o f  t h e  v e h i c l e  and i ts  p o t e n t i a l  f o r  c a t a s t r o p h i c  damage 
r e q u i r e s  s p e c i a l  a t t e n t i o n .  The Bureau per forms i ts  f u n c t i o n s  by 
i s s u i n g  r e g u l a t i o n s .  The r e g u l a t i o n s  a r e  b i n d i n g  on t h e  i n d u s t r y  
and b i n d i n g  on t h e  d r i v e r s .  Consequent ly ,  t h e y  a f f e c t  t h e  c o s t  
of do ing  b u s i n e s s  and t h e y  a f f e c t  t h e  l i v e l i h o o d  of t h e  d r i v e r s .  
W e  need v e r y  s o l i d  b a s e s  f o r  i s s u i n g  r e g u l a t i o n s .  I f  w e  i s sue  a 
r e g u l a t i o n  t h a t  is on s o f t  ground,  a l l  of a sudden w e  have l o s t  
it. I t h i n k  t h i s  is an a r e a  t h a t  r e s e a r c h  can  p r o v i d e  t h e  kind 
of  s u p p o r t  t h a t  t h e  Bureau of Motor C a r r i e r  S a f e t y  needs  f o r  
s e t t i n g  i t s  r e g u l a t i o n s  and f o r  s u p p o r t i n g  i t s  r u l e s .  These a r e  
t h e  k i n d s  of  q u e s t i o n s  t h a t  you might  a d d r e s s  i n  t h i s  a r e a .  

There a r e  c e r t a i n  k i n d s  o f  c a r g o  t h a t  a r e  s u b j e c t  t o  
s h i f t i n g .  What d o e s  t h i s  s h i f t i n g  o r  s l i p p i n g  d o  t o  t h e  c o n t r o l -  
l a b i l i t y  of t h e  v e h i c l e ?  Can t h e  s h i f t i n g  be p r e v e n t e d ?  They 
have tended  t o  j u s t  t i e  c a r g o  down a l i t t l e  t i g h t e r ,  b u t  when you 
have lumber ,  f o r  example, t h e  board i n  t h e  middle  of  t h e  p i l e  h a s  
some way of  s l i p p i n g  o u t  and a l l  of  a sudden t h e  whole t h i n g  
c o l l a p s e s .  What k i n d s  o f  d e v i c e s  a r e  a v a i l a b l e  t o  keep d r i v e r s  
awake? W e  have  a 10-hour r u l e  b u t  w e  have no c o n t r o l  over  what 
d r i v e r s  d o  b e f o r e  t h e y  come on t h e  j o b .  Are such  d e v i c e s  e f f e c -  
t i v e ?  There a r e  a number o f  them t h a t  have been s u g g e s t e d .  A 
few y e a r s  a g o  w e  had s i x  d e v i c e s  proposed t o  improve t h e  c o n t r o l -  
l a b i l i t y  of  t h e  heavy v e h i c l e .  Our i n i t i a l  view of  them was t h a t  
none of  them r e a l l y  d i d  t h e  job .  However, when r e s e a r c h  dug i n t o  
it a l i t t l e  b i t  t h e y  found t h a t  one d i d  h e l p ,  one was n e u t r a l ,  
and f o u r  of  them made c o n d i t i o n s  worse! These a r e  t h e  k i n d s  of  
problems t h a t  w e  would l i k e  you t o  look a t .  

Does p h y s i o l o g i c a l  d e t e r i o r a t i o n  w i t h  age  measurably 
a f f e c t  t h e  commercial d r i v e r ' s  per formance?  W e  have r e g u l a t i o n s  
r e g a r d i n g  t h e  young d r i v e r .  W e  have  a minimum d r i v i n g  age .  
Should w e  have a max imum age?  What a r e  t h e  l e g a l  and e t h i c a l  
problems f o r  t h e  F e d e r a l  Highway A d m i n i s t r a t i o n  i f  w e  were t o  t r y  
t o  l i c e n s e  or  c e r t i f y  p h y s i c i a n s  who examine d r i v e r s ?  The F e d e r a l  
A v i a t i o n  A d m n i s t r a t i o n  d o e s  t h i s  f o r  p i l o t s .  W e  have m i l l i o n s  of  
commercial v e h i c l e  d r i v e r s .  Should w e  be doing  t h e  same t h i n g ?  
What would be t h e  a d v a n t a g e s  and d i s a d v a n t a g e s  o f  t h i s ?  

Are f l e e t  s a f e t y  programs e f f e c t i v e ?  What (lo e f f e c t i v e  
programs c o s t  and what a r e  t h e i r  b e n e f i t s ,  monetary and o t h e r w i s e ?  

The answers  t o  t h e s e  q u e s t i o n s  w i l l  e n a b l e  u s  t o  d e v e l o p  
and promulga te  b e t t e r  r e g u l a t i o n s  and t h e r e b y  r e d u c e  t h e  objec-  
t i o n s  from t h o s e  who a r e  r e g u l a t e d .  Loss r e d u c t i o n  is our g o a l .  
I n  t h e  highway a r e a  d a t a  is t h e  b i g  need. I n  motor c a r r i e r s ,  a 
s o l i d  b a s e  f o r  rule-making is  our need. You can  h e l p  u s  f i n d  t h e  
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b e s t  ways and when you do ,  you w i l l  h e l p  u s  s u p p o r t  t h e  Secre-  
t a r y ' s  o b j e c t i v e  c i t e d  i n  h i s  N a t i o n a l  T r a n s p o r t a t i o n  P o l i c y .  

Thank you. 

MR. BOLGER: Thank you,  J i m .  I would l i k e  t o  comment 
on two t h i n g s .  Your comments on d a t a  r e i n f o r c e  t h e i r  importance 
and w e  r e a l l y  need h e l p  on what kind of  d a t a  d o  w e  need and i n  
what form because  w e  a r e  c o n s t a n t l y  f a c e d  w i t h  a need t o  s u p p o r t  
our d e c i s i o n s .  C e r t a i n l y  i n  rule-making I see it e v e r y  day .  I t  
ends  up i n  t h e  O f f i c e  o f  t h e  S e c r e t a r y  w i t h  one man s a y i n g  one 
t h i n g  and t h e  o t h e r  one s a y i n g  something 1 8 0  d e g r e e s  away, a l l  
based on t h e  same d a t a .  I know t h e r e  is a r e a l  need t h e r e .  

The second comment a b o u t  d e s i g n  e f f e c t s  on o p e r a t o r  
per formance  is v e r y  i m p o r t a n t .  I t h i n k  t h a t , i s  an a r e a  where w e  
can  r e a l l y  look  f o r  some h e l p .  What is h i s  r e a c t i o n ,  h i s  r e s p o n s e  
due t o  t h e  d e s i g n  o f  t h e  sys tem he is o p e r a t i n g ?  I t  reminds m e ,  
i f  you w i l l  g i v e  m e  a moment, o f  t h e  o l d  s t o r y  when I l e a r n e d  how 
t o  f l y  an a i r p l a n e .  The p l a n e s  had a l i t t l e  warning horn  which 
sounded i f  your wheels  were n o t  down when you t h r o t t l e d  back t o  
l a n d .  A f e l l o w  came i n  t o  l a n d  w i t h  h i s  wheels  up and t h e  tower 
c a l l e d  him s a y i n g ,  "Hey, your wheels  a r e  up, your wheels  a r e  up." 
H e  c r a s h e d .  A f t e r w a r d s ,  when t h e y  asked him, "Why d i d  you l a n d ? "  
he s a i d ,  " W e l l ,  I c o u l d n ' t  hear  t h e  tower c a l l i n g  me because  of  
t h a t  b l a s t e d  horn."  

W e  a r e  a l m o s t  th rough w i t h  our time, b u t  w e  would l i k e  
t o  s o l i c i t  any comment o r  q u e s t i o n  from t h e  f l o o r .  Is anybody 
i n t e r e s t e d  i n  pos ing  a q u e s t i o n ?  

MR. WAKELAND: I would l i k e  t o  ask  Vince E s p o s i t o  a 
q u e s t i o n .  I am w i t h  t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board. 
You mentioned your upcoming work w i t h  a r e s e a r c h  s a f e t y  v e h i c l e  
and I b e l i e v e  you s a i d  t h a t  you were going  t o  d e c i d e  how t o  a p p l y  
t h e  r e s u l t s  of t h i s  r e s e a r c h  p r o j e c t .  Is t h e r e  a s t r a t e g y  now 
or one t h a t  is p u b l i s h e d  a t  p r e s e n t  on how t h e  r e s u l t s  from t h e  
ba lanced  RSV would be a p p l i e d ?  I f  so, where can  w e  g e t  i t ?  

MR. ESPOSITO: Your q u e s t i o n  is a good one ,  Henry. W e  
f a c e  t h i s  w i t h  e v e r y  r e s e a r c h  p r o j e c t  w e  have ,  what d o  w e  d o  w i t h  
t h e  answers  when w e  g e t  them? I might  s a y  f i r s t  o f  a l l  what w e  
a r e  n o t  go ing  t o  do. W e  a r e  n o t  b u i l d i n g  t h e  i d e a l  c a r  so t h a t  
when- a r e  f i n i s h e d  w i t h  it w e  w i l l  t e l l  t h e  i n d u s t r y  t o  b u i l d  
t h i s  car and s e l l  it t o  p e o p l e  as is. W e  a r e  t r y i n g  t o  prove  
t h a t  you can  have s a f e t y ,  economy, e f f i c i e n c y ,  and envi ronmenta l  
p r o t e c t i o n  a l l  i n  t h e  same v e h i c l e .  The a p p l i c a t i o n  o f  s p e c i f i c  
f e a t u r e s  i n  te rms  of  highway s a f e t y  w i l l  come through t h e  r u l e -  
making p r o c e s s ,  j u s t  l i k e  any o t h e r  r e g u l a t i o n .  

Your s p e c i f i c  q u e s t i o n  is d o  I have a w r i t t e n  p l a n  t h a t  
s a y s  t h i s  f e a t u r e  w i l l  g o  h e r e  and t h i s  f e a t u r e  w i l l  go  t h e r e ?  
I d o  n o t .  But c e r t a i n l y ,  i f  w e  c a n  e s t a b l i s h  t h a t  c e r t a i n  l e v e l s  
o f  s a f e t y  p r o t e c t i o n  can  be  achieved  w i t h o u t  d r a m a t i c  weight  
p e n a l t i e s ,  t h i s  is something t h a t  can  be  t r a n s l a t e d  i n t o  f u e l  
e f f i c i e n t ,  s a f e  on-the-road v e h i c l e s .  W e  f e e l  t h a t  bo th  o f  t h e  
d e s i g n s  t h a t  w e  a r e  working on now w i l l  be a b l e  t o  show t h a t  you 
can  a c h i e v e  h i g h e r  l e v e l s  o f  s a f e t y  w i t h o u t  a weight  p e n a l t y  and,  
a l t h o u g h  w e  a r e  n o t  go ing  t o  t e l l  t h e  i n d u s t r y  t o  b u i l d  its c a r  
t h e  way w e  b u i l t  o u r s ,  w e  w i l l  be  a b l e  t o  t e l l  them i n  t h e  regu- 
l a t o r y  p r o c e s s  t h a t  t h e y  c a n ' t  u s e  as an e x c u s e  f o r  n o t  bu l d i n g  
a s a f e r  c a r  t h e  f a c t  t h a t  it w i l l  r e q u i r e  more weight .  I t  is a 
l i t t l e  b i t  o f  an i n d i r e c t  a p p l i c a t i o n .  

The same t h i n g  w i t h  f u e l  economy. I f  w e  can  show t h a t  
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you can  b u i l d  a s a f e ,  s a t i s f a c t o r y  c a r ,  and it s t i l l  g e t s  30 
m i l e s  t o  a g a l l o n  and can  c a r r y ' f o u r  or f i v e  p e o p l e ,  it w i l l  
h e l p  back up our  r e g u l a t o r y  r e q u i r e m e n t s  i n  terms o f  r e q u i r i n g  
c e r t a i n  miles p e r  g a l l o n  g o a l s  i n  c e r t a i n  times i n  t h e  f u t u r e .  

MR. BOLGER: Vince,  i s n ' t  t h i s  an example of  R&D t o  
s u p p o r t  t h e  rule-making a s  you move down t h e  road?  

MR. ESPOSITO: That  is r i g h t .  

MR. BOLGER: The f e a s i b i l i t y  p a r t  o f  i t ,  p r a c t i c a b i l i t y .  

MR. PIGNATARO: A q u e s t i o n  t o  Mr. P a s t o r .  I c e r t a i n l y  
a g r e e  t h a t  t h e  l o c a l  a g e n c i e s  a r e  i n  g r e a t e s t  need,  b u t  t h e r e  is 
t h e  dilemma t h a t  t h e  l o c a l  a g e n c i e s  a r e  most s t r a p p e d  f o r  funds  
t o  c a r r y  o u t  t h e s e  k i n d s  of a n a l y s e s  and s t u d i e s .  

kndw, b u t  it i's germane t o  ment ion ,  r e c e n t l y  when I a c q u i r e d  t h e  
s a f e t y  r e s p o n s i b i l i t y  w i t h i n  UMTA, w e  a l s o  s h i f t e d  t h e  respon-  
s i b i l i t y  f o r  t h e  UMTA u n i v e r s i t y  r e s e a r c h  program over  t o  Ken 
O r s k i ,  p r i m a r i l y  i n  r e c o g n i t i o n  of  t h e  f a c t  t h a t  what w e  a r e  
l o o k i n g  f o r  under t h e  UMTA u n i v e r s i t y  r e s e a r c h  program is n o t  so  
much t e c h n o l o g i c a l  r e s e a r c h  b u t  r a t h e r  t o  t a p  t h e  u n i v e r s i t y  
r e s o u r c e  i n t o  U M T A ' s  pol icy-making,  UMTA's e n t i r e  a c t i v i t i e s ,  a s  
f o r  example,  i n  c o n n e c t i o n  w i t h  a l t e r n a t i v e  a n a l y s e s ,  or i n  con- 
n e c t i o n  w i t h  l o c a l  p l a n n i n g .  I am c e r t a i n  t h a t  s t a r t i n g  prac-  
t i c a l l y  immediately our  own u n i v e r s i t y  r e s e a r c h  program w i l l  be  
much more amenable t o  p r o v i d e  funding  f o r  c o o p e r a t i v e  p r o j e c t s  
between t h e  l o c a l  t r a n s i t  i n d u s t r y  and t h e  l o c a l  u n i v e r s i t i e s .  

MR. PASTOR': You a r e  r i g h t .  However, as you might  

MR. DEVORE: One of  t h e  t h i n g s  t h a t  I d i d  n o t  hear  when 
t h e  gent leman from t h e  Coas t  Guard made h i s  p r e s e n t a t i o n ,  was a 
f a c t o r  t h a t  seems t o  be  r e l a t e d  t o  a l o t  o f  b o a t i n g  a c c i d e n t s ,  
and t h a t  is weather .  The same t h i n g  is a f a c t o r  i n  g e n e r a l  
a v i a t i o n  and p r o b a b l y  t h e  most i n a c c u r a t e  i n f o r m a t i o n  t h e  p i l o t s  
r e c e i v e ,  as I u n d e r s t a n d  i t ,  is t h e  weather  i n f o r m a t i o n ,  and I 
wonder i f  t h e r e  is a n y t h i n g  be ing  done t o  update  t h a t  or t o  
p r o v i d e  a b e t t e r  --- 

f l i g h t  s e r v i c e  s t a t i o n  sys tem,  t h e  automated sys tem,  t o  improve 
t h a t .  I c a n ' t  r e a l l y  t e l l  you how w e l l  it is going  t o  per form,  
b u t  you a r e  a b s o l u t e l y  c o r r e c t  i n  s a y i n g  t h a t  t h a t  is one of  t h e  
l a r g e  c a u s a l  f a c t o r s  f o r  g e n e r a l  a v i a t i o n  c e r t a i n l y .  I would s a y  
i n  t h e  c i v i l  c a r r i e r s  it is n o t  r e a l l y  a problem, t o  t h e  o r d e r  o f  
magni tude t h a t  it is i n  g e n e r a l  a v i a t i o n ,  b u t  it is c e r t a i n l y  an 
a r e a  t h a t  d o e s  need some examinat ion ,  and I know t h a t  one o f  t h e  
u n i v e r s i t i e s  d i d  submi t  a p r o p o s a l  on t h a t  s u b j e c t  i n  t h e  l a s t  
c a l l  f o r  them. I t h i n k  it was t h e  U n i v e r s i t y  of  P e n n s y l v a n i a ,  or 
Penn S t a t e ,  e x c u s e  me, b u t  it is r e c o g n i z e d  as  an a r e a .  I t  is 
one t h a t  t h e  FAA is concerned w i t h .  

MR. BOLGER: W e l l ,  t h e r e  a r e  e f f o r t s  w i t h  t h e  new 

A s  u s u a l ,  g e n e r a l  a v i a t i o n  seems t o  g e t  a l i t t l e  back- 
sea t  t r e a t m e n t  and one o f  t h e  t h i n g s  t h a t  w e  have t o  d o  i n  t h e  
O f f i c e  o f  t h e  S e c r e t a r y  is kind of  push on t h a t  a l i t t l e  b i t .  

MR. RUDICH:  May I a m p l i f y  your remarks s l i g h t l y  j u s t  
t o  g i v e  you a f i g u r e ?  The p e r c e n t a g e  of  involvement  of  weather  
i n  g e n e r a l  a v i a t i o n  a c c i d e n t s  is on t h e  o r d e r  of  a b o u t  5 5  t o  60 
p e r c e n t ,  which is a v e r y  s i g n i f i c a n t  number. 

MR. BOLGER: Y e s ,  t h e r e  w a s  a s t u d y  w e  d i d  a c o u p l e  
of  y e a r s  ago i n  g e n e r a l  a v i a t i o n  s a f e t y .  I f  you a r e  i n t e r e s t e d ,  
j u s t  g i v e  m e  a c a l l  a t  my o f f i c e  n e x t  w e e k  and I w i l l  g e t  you a 
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copy o f  it. I t  d o e s  i d e n t i f y  t h a t  problem. 

MR. J. MARGOLIN (George Washington U n i v e r s i t y ) :  I 
wonder i f  one o f  t h e  b i g  g a p s  i n  t h i s  whole q u e s t i o n  of s a f e t y  
is n o t  t h e  absence  of  a l i s t e n i n g  mechanism i n  t h e  a g e n c i e s  or 
t h e  agency ,  and I c a r e f u l l y  s a y  "agency" because  of  what probably  
is a lack  o f  communication between e l e m e n t s  i n  t h e  Department 
as a whole. One of  t h e  t h i n g s  t h a t  comes t o  mind v e r y  s h a r p l y ,  
because  w e  have o f f e r e d  a word on t h i s ,  is t h e  cues t h a t  have 
been for thcoming from t h e  p u b l i c ,  from i n s u r a n c e  companies ,  and 
s o  f o r t h ,  w i t h  reGard t o  t h e  s m a l l  c a r .  L e t  m e  u s e  t h a t  a s  an 
i l l u s t r a t i o n .  A few y e a r s  ago ,  i f  you owned a s m a l l  c a r ,  you may 
have n o t i c e d  t h a t  you had f a v o r a b l e  i n s u r a n c e  r a t e s .  You d o n ' t  
have them any more and t h e  i n s u r a n c e  companies a r e  t e l l i n g  you 
something . 

More r e c e n t l y ,  w e  have noted  t h a t  t h e r e  h a s  been a 
somewhat r a p i d  i n c r e a s e  i n  t h e  i n v e n t o r i e s  of  small  c a r s  accumu- 
l a t i n g  on d e a l e r s '  l o t s .  Now, t h i s  is a f t e r  t h e  agency and t h e  
m a n u f a c t u r e r s  of  au tomobi les  have been pushing v e r y  hard  f o r  t h e  
s a l e  o f  small  v e h i c l e s  and subcompact o r  compact c a r s .  The 
r e a s o n  why t h e y  are  n o t  buying,  a c c o r d i n g  t o  our r e s e a r c h ,  is 
t h a t  p e o p l e  are  a f r a i d  o f  them. You f i n d  t h a t  o u t  from t h e  
d r i v e r s ,  t h e  p o t e n t i a l  buyers .  You f i n d  it o u t  from t h e  emer- 
gency squads  and p o l i c e  who know t h a t  a small  c a r  is a s a f e t y  
f a c t o r  and some of  them are  worse t h a n  o t h e r s .  Y e t ,  you d o n ' t  
hear  t h e  Agency r a i s i n g  some q u e s t i o n .  I t  d o e s n ' t  seem t o  hear  
t h e  c r y  t h a t  is coming o u t  from v a r i o u s  s o u r c e s  w i t h i n  t h e  p u b l i c  
and t h e  p u b l i c ' s  v a r i o u s  i n s t i t u t i o n s  which s u g g e s t  t h a t  maybe 
t h e r e  needs  t o  be a s e n s i n g  d e v i c e  somewhere i n  DOT o r  i n  one of  
i t s  s e v e r a l  component a g e n c i e s  which would s u g g e s t  t h a t  you have 
g o t  some problem a r e a s  h e r e .  There a r e  a l o t  of  o t h e r  r e a s o n s  
why p e o p l e  a r e n ' t  buying small  c a r s ,  b u t  n o t  t h e  l ea s t  of  them is 
t h e  f a c t o r  o f  s a f e t y .  

MR. BOLGER: L e t  m e  o f f e r  one comment. W e  do  have a 
l o t  of  a d v i s o r y  commit tees ,  you know, which r e p r e s e n t  t h e  p u b l i c  
as a whole. I n  f a c t ,  D K .  Campbell is chairman of  one of  them, 
and t h a t  is an e f f o r t  t o  g e t  t h a t  k ind  of  f e e d b a c k ,  I b e l i e v e .  
I t  is c e r t a i n l y  one way. Another way is t h e  t y p e  of  meet ing w e  
a r e  having r i g h t  h e r e .  However, it is a problem c o n t i n u o u s l y .  
There is no q u e s t i o n  a b o u t  it. 

What w e  unders tand  is t h a t  p e o p l e  j u s t  f o r g o t  about  t h e  
g a s  p r i c e s  and want t o  g o  back t o  b i g  c a r s .  That  seems t o  be 
what Genera l  Motors and Ford tell u s .  

MR. ESPOSITO: Well, w e  are  c e r t a i n l y  s e n s i t i v e  t o  t h e  
s a f e t y  problem w i t h  t h e  small  c a r .  I n  f a c t ,  i f  you were t o  look 
a t  our r e s e a r c h  program i n  motor v e h i c l e  c r a s h - w o r t h i n e s s  over  
t h e  l a s t  few y e a r s ,  w e  have  r e - d i r e c t e d  it from t h e  l a r g e  t o  t h e  
small  c a r  v e r y  q u i c k l y  and t h e  bulk  o f  our work now is i n  2 , 0 0 0  
pound c a r s  and maybe s l i g h t l y  h i g h e r  t h a n  t h a t  c lass .  I f  w e  can 
s o l v e  t h a t  problem t h e n  it is e a s i e r  f o r  a l a r g e  c a r .  

MR. BOLGER: I might  add t h a t  i n  our d e l i b e r a t i o n s  on 
t h e  push f o r  t h e  use of t w i n - t r a i l e r  t r u c k s ,  t h e  t h i n g  t h a t  is 
t roublesome is t h a t  t h e  r e c o r d  shows t h a t  t h e y  a r e  a s  s a f e  or 
s a f e r  t h a n  even t h e  s i n g l e  t r a i l e r  t r u c k .  The t h i n g  t h a t  is  kind 
of  s t o p p i n g  u s  is t h a t  i n  an a c c i d e n t  t h e  f a t a l i t i e s  a r e  gener -  
a l l y  a l o t  h i g h e r  because  of  t h e  weight  d i f f e r e n t i a l  between t h e  
s m a l l  c a r  and a l a r g e r  t r u c k .  

MR. ESPOSITO: P r e c i s e l y .  
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" I n t r o d u c t o r y  Remarks" 

" C o n t r o l  of  Harm: Research 
Needs f o r  Unders tanding  t h e  
C o n t r o l  of  Hazards and 
Formula t ing  Wanted S o l u t i o n s  
f o r  t h e  Problems ." 
"The Dangers of  t h e  American 
Road: T r a f f i c ,  T e r r a i n ,  
Weather and Other  F a c t o r s  
A f f e c t i n g  T r a n s p o r t a t i o n  
S a f e t y  Needs and P o s s i b l e  
U n i v e r s i t y  Research Work 
Address ing  Them. " 

"Tr anspor  t a t  i o n  S a f e t y  from 
a+ System Viewpoint :  How 
T r a n s p o r t a t i o n  S a f e t y  Was 
S t u d i e d  Up U n t i l  Now. Need 
f o r  a S y s t e m a t i c  Approach. 
What Is System S a f e t y  
Methodology? A Look Toward 
t h e  F u t u r e . "  

"What To Do w i t h  t h e  
A 1  1 i g a  t o r  s? " 

MR. R A B I N S :  Before  w e  g e t  t o  t h e  "swamp d r a i n e r s , "  I 
have a few o b s e r v a t i o n s  c o n c e r n i n g  t h e  a l l i g a t o r  n i p p i n g  a t  our 
a n k l e s .  

F i r s t ,  I would l i k e  t o  comment t h a t  J u d i t h  Connor 's  
b r i e f  remarks on t h e  s t y l e  of  e x e c u t i v e  a c t i o n  i n  government and 
t h e  way i n  which e x e c u t i v e s  have t o  make d e c i s i o n s  were e x a c t l y  
a p p r o p r i a t e  and a p t .  There  is a l e s s o n  t o  be l e a r n e d  from h e r  
remarks f o r  u n i v e r s i t y  r e s e a r c h e r s  coming t o  t h e  government w i t h  
p r o p o s a l s  t o  d o  funded r e s e a r c h .  Coming from t h e  o u t s i d e ,  as I 
d o ,  i n t o  t h e  government ,  j u s t  a few b r i e f  months ago ,  t o  head up 
t h e  O f f i c e  of  U n i v e r s i t y  Research ,  I can  t e l l  you t h a t  I have 
been v e r y  q u i c k l y  e d u c a t e d  t o  a p p r e c i a t e  her  comments. When w e ,  
from t h e  u n i v e r s i t i e s ,  come t o  government t o  work w i t h  people  i n  
t h e  b u r e a u c r a c y ,  and I u s e  t h e  word "bureaucracy"  i n  a good 
s e n s e ,  w e  m u s t  empath ize  w i t h  t h o s e  problems t h a t  J u d i t h  Connor 
h i g h l i g h t e d :  t h e  p r e s s u r e s  and t h e  d a i l y  s t r e a m  of  c r u c i a l  issues 
t h a t  come b e f o r e  p e o p l e  l i k e  her  and John Snow. W e  m u s t  o f f e r  
h e l p  on p r e c i s e l y  t h o s e  c r u c i a l  problems f a c i n g  t h e  d e c i s i o n -  
makers, t h o s e  t h a t  you a r e  p e t i t i o n i n g  t o  fund your r e s e a r c h ,  and 
be a b l e  t o  c o n t r i b u t e  t o  t h e  s o l u t i o n s  t h a t  t h e y  a r e  l o o k i n g  f o r .  

t o d a y  was t h a t  o f  pol icy-making and how u n i v e r s i t i e s  can con- 
t r i b u t e  i n  p o l i c y  making. P o l i c y  l e a d s  e v e n t u a l l y  t o  a c t i o n  
which might  r e s u l t  i n  C o n g r e s s i o n a l  A c t s ,  r e g u l a t i o n s ,  or guide-  
l i n e s  t h a t  a r e  s e n t  o u t  t o  i n d u s t r y  f o r  development  of  hardware.  

For example,  one of  t h e  issues t h a t  was c i t e d  e a r l i e r  
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Help is needed between t h e  p o l i c y  development  and t h e  a c t i o n  
because  f o r m u l a t i o n  of p o l i c y  is n o t  done i n  a vacuum. There  
m u s t  be a sound d a t a  base .  U n i v e r s i t i e s  can  h e l p  us  unders tand  
c a u s a l  f a c t o r s .  When t h e  development  o f  a p o l i c y  is t o  be 
fo l lowed w i t h  an a c t i o n ,  t h e  u n i v e r s i t i e s  c a n  b e s t  c o n t r i b u t e  
by d e m o n s t r a t i n g  a s p e c i f i c  t y p i c a l  p a t h  t h a t  w e  c o u l d  f o l l o w  
between e v e r y  p o l i c y  t h a t  is emerging and t h e  d e s i r e d  a c t i o n .  

There h a s  been a g r e a t  d e a l  of  r e s e a r c h  going  on f o r  
t h e  p a s t  few y e a r s  on au tomot ive  energy  g o a l s ,  which is h e l p i n g  
t h e  c u r r e n t  development  o f  t h e  au tomot ive  g o a l s  f o r  1980 and 
beyond. Those g o a l s  c o u l d  n o t  emerge w i t h o u t  t h e  h e l p  o f  b o t h  
u n i v e r s i t y  and indus t ry-based  r e s e a r c h  d e m o n s t r a t i n g  t h a t  c e r t a i n  
g o a l s  a r e  a t t a i n a b l e .  To be even more s p e c i f i c ,  one s c h o o l  i n  
p a r t i c u l a r ,  S t a n f o r d  U n i v e r s i t y ,  under c o n t r a c t  t o  t h e  Department 
of T r a n s p o r t a t i o n ,  h a s  demonst ra ted  t h a t  t h e  myth of  t h e  c o n f l i c t  
between e m i s s i o n s  improvement and energy  s a v i n g s  can  be  debunked. 
By u s i n g  a v e r y  s p e c i f i c  approach ,  bo th  e n e r g y  s a v i n g s  and 
improved e m i s s i o n s  can  be achieved  s i m u l t a n e o u s l y .  The p a r t i c u -  
l a r  development  t h a t  is c u r r e n t l y  under r e s e a r c h  i n v o l v e s  auto-  
m a t i c  feedback of  s p a r k  t iming  based upon peak p r e s s u r e  measure- 
ments  i n  t h e  c y l i n d e r .  T h i s  is be ing  done w i t h  e l e c t r o n i c  f u e l  
i n j e c t i o n  sys tems.  T h i s  is an example o f  t h e  r o l e  of  u n i v e r -  
s i t i e s ;  by showing t h a t  i n  deve loping  a p o l i c y ,  t h e r e  a r e  ways t o  
implement i t .  The r e s e a r c h e d  s o l u t i o n  may n o t  be  t h e  o n l y  way, 
b u t  it is a p o s s i b l e  way t o  move from t h e  p o l i c y  t o  t h e  a c t i o n .  

p r o b a b l y  a b i t  of  h e r e s y ,  and coming from academia it may a l m o s t  
be  s a c r i l i g i o u s .  I b e l i e v e  t h a t  t h e  u n i v e r s i t i e s  can  c o n t r i b u t e  
most e f f e c t i v e l y  i n  t h e i r  r e s e a r c h  by f i g h t i n g  t h e  a l l i g a t o r s  
w h i l e  t h e y  a r e  doing  r e s e a r c h  on d r a i n i n g  t h e  swamp. 

My l a s t  comment b e f o r e  i n t r o d u c i n g  our  S p e a k e r s  is 

I a m  a l i t t l e  b i t  uncomfor tab le  w i t h  s e p a r a t i n g  t h e  
a l l i g a t o r  f i g h t i n g  from t h e  swamp d r a i n i n g  t a s k s .  I b e l i e v e  t h a t  
t h e  most e f f e c t i v e  research t h a t  h a s  e v e r  come o u t  of  t h e  univer -  
s i t i e s  h a s  been t h e  r e s e a r c h  t h a t  is both  a t  t h e  f o r e f r o n t  and 
s i m u l t a n e o u s l y  is a t  t h e  c u t t i n g  edge o f  whatever  is be ing  done 
i n  s o l v i n g  t o d a y ' s  problems.  An e x c e l l e n t  example of  t h i s  d a t e s  
back 30 y e a r s  t o  d u r i n g  and immediately f o l l o w i n g  World War 11. 
I t  i n v o l v e s  t h e  e f f o r t s  a t  t h e  L i n c o l n  L a b o r a t o r i e s  and Radar 
Labs a t  M.I.T. While t h e y  were doing  f a r - r e a c h i n g  r e s e a r c h  and 
long-range development  i n  t h e  a r e a  o f  a u t o m a t i c  feedback  con- 
t r o l s ,  t h e y  were a l s o  u s i n g  t h i s  i n  d e v e l o p i n g  weaponry, i n  
gunnery c o n t r o l ,  and i n  i n e r t i a l  g u i d a n c e  sys tems.  Hardware was 
going  o u t  t h e  back door  as t h e  r e s e a r c h  was be ing  done ,  and y e t  
t h e  r e s u l t s  of  t h e  t h e o r y  developed  t h e n  a r e  s t i l l  be ing  c o n t i n u -  
o u s l y  b u i l t  upon and a p p l i e d  30 y e a r s  l a t e r .  

So much f o r  a l l i g a t o r  f i g h t i n g  and swamp d r a i n i n g .  
I hope I have n o t  p u t  our f o u r  p a n e l i s t s  on t h e  s p o t  and m i s -  
d i r e c t e d  you. t o o  much. L e t  m e  g i v e  a common i n t r o d u c t i o n  t o  a l l  
f o u r .  They a r e  a l l  Ph.D's. They a r e  a l l  p r o f e s s o r s .  They have 
a l l  p u b l i s h e d  e x t e n s i v e l y .  I b e l i e v e  it a v e r a g e s  t o  something 
l i k e  2.25 books per  p a n e l i s t .  The number of  t h e i r  o t h e r  p u b l i c a -  
t i o n s  is extensiv,e. I f  w e  l a i d  o u t  a l l  o f  t h e  p u b l i c a t i o n s  and 
books o f  our  f o u r  p a n e l i s t s ,  t h e y  would p r o b a b l y  go from one end 
of  t h i s  t a b l e  t o  t h e  o t h e r  end. I f  w e  s t a c k e d  up t h e  honors  and 
c e r t i f i c a t e s  I t h i n k  t h e y  would come c l o s e  t o  t h e  c e i l i n g .  

Our f i r s t  speaker  t o d a y  is John V. G r i m a l d i ,  who is t h e  
D i r e c t o r  o f  t h e  Center  f o r  S a f e t y  and t h e  Chairman o f  t h e  Depart-  
ment o f  S a f e t y  Educat ion .  A p r o f e s s o r  of  o c c u p a t i o n a l  s a f e t y  and 
h e a l t h  a t  N e w  York U n i v e r s i t y ,  he  h a s  been t h e r e  s i n c e  1967. H e  
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h a s  worked wi th  t h e  Grumman A i r c r a f t  Company, w i t h  t h e  Associa-  
t i o n  of  C a s u a l t y  and S u r e t y  Companies of N e w  York, and a l s o  he 
h a s  been a c o n s u l t a n t  t o  t h e  Genera l  E l e c t r i c  Company. When he 
was w i t h  t h e  A s s o c i a t i o n  o f  C a s u a l t y  and S u r e t y  Companies, he 
developed a document e n t i t l e d ,  "A G u i d e l i n e  t o  t h e  Employment of 
t h e  P h y s i c a l l y  Impai red ,"  which is a " b e s t  s e l l e r . "  I b e l i e v e  
t h e  l a t e s t  count  is 2 0 0 , 0 0 0  c o p i e s  i n  d i s t r i b u t i o n .  

H e  i s  an e n g i n e e r ,  an e d u c a t i o n a l i s t ,  and a c o n s u l t a n t ,  
and he h a s  wide e x p e r i e n c e  i n  hazard  c o n t r o l  i n  t h e  Uni ted  S t a t e s  
and L a t i n  America. He is a l s o  a c o n s u l t a n t  t o  both  major corpo-  
r a t i o n s  and government a g e n c i e s .  Dr. Gr imald i .  

DR. G R I M A L D I :  Thank'you, M i k e .  A s  you know, univer -  
s i t y  t y p e s  a r e  g e a r e d  f o r  two-hour p r e s e n t a t i o n s  and 1 5  o r  2 0  
minutes  l e a v e s  m e  f e e l i n g  l i k e  t h e  Egypt ian  mummy p r e s s e d  f o r  
t i m e .  W e  have had a c o u p l e  of  good s t o r i e s  and I d o n ' t  t h i n k  
t h e y  s h o u l d  s t a n d  a l o n e .  T h i s  one is more o r  less i n d i c a t i v e ,  
however, o f  what I am going  t o  s a y ,  so it i s n ' t  j u s t  t o  t r y  t o  
add some humor t o  what p r o b a b l y  is going  t o  be  some v e r y  d r y  
remarks from m e .  

W e  i n  u n i v e r s i t i e s  a r e  l i k e  t h e  cockroaches  i n  t h e  b e e s  
and cockroaches  s t o r y .  The cockroaches  were v e r y  unhappy a b o u t  
t h e i r  way of  l i f e .  You know, t h e y  f e e d  o f f  of  t h e  crumbs o f  
humans and t h e y  l i v e  i n  damp d a r k  p l a c e s .  One cockroach ,  a l i t t l e  
b i t  more a d v e n t u r o u s  t h a n  t h e  o t h e r s ,  g o t  o u t s i d e  and he saw how 
t h e  b e e s  l i v e d .  H e  r e p o r t e d  back t o  h i s  c o l l e a g u e s  t h a t  t h i s  was 
r e a l l y  a v e r y  n i c e  way of  g e t t i n g  a l o n g .  They formed a p o l i c y  
group,  n o t  u n l i k e ,  p e r h a p s ,  t h e  one t h a t  w e  a r e  convening t h i s  
morning, and t h e y  d e c i d e d  t h a t  maybe t h e  t h i n g  t o  d o  f o r  them was 
t o  f i n d  o u t  how t h e  b e e s  g o t  t o  t h e i r  h i g h  s t a t u s .  A d e l e g a t i o n  
was s e n t  t o  t h e  Queen o f  t h e  b e e s .  She l i s t e n e d  t o  t h e i r  problem 
and s a i d ,  " W e l l ,  t h i s  is something I have never  had t o  c o n s i d e r  
b e f o r e .  I w i l l  t e l l  you what ,  come back on Wednesday and I w i l l  
g i v e  you my answer a s  t o  how you can s o l v e  your problem." 

Wednesday came and t h e  c o c k r o a c h e s ,  now i n  g r e a t  
a n t i c i p a t i o n ,  came t o  see t h e  Queen of  t h e  b e e s  and s a i d ,  "Oh, 
mighty Queen, what d o  you have  i n  t h e  way of  a good word f o r  
us?"  She s a i d ,  " W e l l ,  you know, I r e a l l y  s h o u l d n ' t  have t a k e n  
t h e s e  s e v e r a l  d a y s  t o  come t o  a c o n c l u s i o n .  The answer is a v e r y  
s i m p l e  one."  The cockroaches  looked a t  each  o t h e r  and s a i d ,  
" W e l l ,  what is t h e  s i m p l e  answer ,  mighty Queen?" She s a i d ,  "The 
t h i n g  f o r  you t o  do is t o  become bees ."  The cockroaches  s a i d ,  
"Oh mighty Queen,  how d o e s  one do t h a t ? "  She r e p l i e d  a n g r i l y ,  
" I  s e t  t h e  p o l i c y  -- it is up t o  you t o  work o u t  t h e  d e t a i l s . "  

r o a c h e s  i n  t h e  u n i v e r s i t i e s  a r e  be ing  asked  t o  work on d e t a i l s  
t h a t  many t imes w e  d o n ' t  have t h e  wherewi tha l1  t o  work on. I am 
going  t o  t e l l  you more a b o u t  t h a t  because  it is one o f  t h e  hazard  
r e s e a r c h  c r i t i c a l i t i e s  t h a t  r e a l l y  is t h e  s u b j e c t  of  my conversa-  
t i o n  w i t h  you t h i s  morning,  b u t  a s  I t a l k  a b o u t  t h i s ,  I am going  
t o  t r y  t o  keep a l l  o f  what I a m  s a y i n g  on a low t o n e  because  I 
t h i n k  t h a t  w e  a r e  d e a l i n g  w i t h  fundamenta ls  r a t h e r  t h a n  w i t h  
s c i e n t i f i c  p r i n c i p l e s  a t  t h i s  s t a g e  of  O U K  game and I am worr ied  
a b o u t  how I might  s a y  what I am going  t o  s a y .  O f t e n  what we s a y  
takes  on a d i f f e r e n t  c o l o r a t i o n .  I d o n ' t  mean t o  be  o f f e n s i v e  or  
o v e r l y  s t r o n g  i n  what I a m  going  t o  s a y ,  b u t  I am going  t o  s a y  
f i r s t  t h a t  w i t h  r e s p e c t  t o  our be ing  c o c k r o a c h e s ,  l e t  m e  t e l l  you 
t h a t  u n i v e r s i t i e s  c a n n o t  t h i n k  g r e a t  t h o u g h t s  when t h e y  a r e  
f i g h t i n g  f o r  t h e i r  l i v e s  and t h i s  is one of  our problems today .  

- 
Now, w e  a r e  f a c e d  w i t h  a l i t t l e  b i t  of  t h a t .  W e  cock- 

Although r e s e a r c h  p r o b a b l y  c a n n o t  s o l v e  c o m p l e t e l y  t h e  





39 

hazard  c o n t r o l  enigma, i t s  p r i n c i p l e s  a r e  t h e  b e s t  w e  know f o r  
making r e l i a b l e  p r o g r e s s  toward t h e  s o l u t i o n .  And u n i v e r s i t i e s  
should  be  major c e n t e r s  f o r  per forming  t h e  n e c e s s a r y  work. 
However, what is expec ted  o f  t h e  u n i v e r s i t y  o f t e n  exceeds  its 
r e s o u r c e s .  When d i s c u s s i n g  s a f e t y  r e s e a r c h ,  p a r t i c u l a r l y  w i t h  
r e s p e c t  t o  t h e  u n i v e r s i t y ' s  r o l e ,  a pr imary  c o n s i d e r a t i o n  should  
be  t h e  need t o  m a i n t a i n  t h e  u n i v e r s i t y  as  a r e s o u r c e .  

a means o f  s t i m u l a t i n g  t h e  wanted r e s e a r c h  is n o t  good enough. 
P r o p o s a l  p r e p a r a t i o n  is e x p e n s i v e .  Most u n i v e r s i t i e s ,  it seems, 
c a n n o t  a f f o r d  t o  respond t o  a l l  of  t h e  R F P ' s  w i t h i n  t h e i r  a r e a  of  
competence. And when t h e y  d o  r e p l y ,  t h e i r  chances  of winning t h e  
award o f t e n  are  i n s i g n i f i c a n t l y  s m a l l .  An i m p o r t a n t  s a f e t y  
r e s e a r c h  need,  t h e r e f o r e ,  is t o  s u s t a i n  t h e  u n i v e r s i t y ' s  c a p a b i l -  
i t y  as  a r e s o u r c e  c e n t e r .  Otherwise ,  t h e  f u l l  v a l u e  of  t h e  uni-  
v e r s i t y ' s  s a f e t y  r e s e a r c h  p o t e n t i a l  is n o t  a p t  t o  be  r e a l i z e d .  

Simply depending on t h e  u n i v e r s i t y  t o  r e p l y  t o  R F P ' s  as  

M s .  Connor v e r y  c l e a r l y  s a i d  t h a t  p o l i c y  making is one 
o f  t h e  g r e a t  problems i n  s a f e t y  and hazard  r e s e a r c h  work of any 
kind.  C e r t a i n l y  t h i s  is t r u e .  We know t h a t  t h e r e  a r e  no bad 
d e c i s i o n s  a t  any t i m e .  There is j u s t  bad i n f o r m a t i o n .  Given t h e  
c o r r e c t  i n f o r m a t i o n ,  any p o l i c y  maker is going  t o  come t o  t h e  
r i g h t  c o n c l u s i o n s .  The t r o u b l e  is ,  however, t h a t  n o t  o n l y  is it 
a m a t t e r  of  deve loping  a c c u r a t e  i n f o r m a t i o n ,  gent lemen from t h e  
a g e n c i e s ,  b u t  it is a l s o  a m a t t e r  o f  d e v e l o p i n g  i n f o r m a t i o n  i n  
such  a way t h a t  it is going  t o  be p e r s u a s i v e ,  because  a c c u r a c y  
a l o n e  is n o t  t h e  answer. W e  have many, many t i m e s  deve loped  some 
v e r y  good, e f f e c t i v e ,  p o s i t i v e ,  s t r o n g ,  c l e a r l y - p r e s e n t e d  i n f o r -  
mat ion ,  t h a t  w i l l  t e n d  t o  bend c e r t a i n  a t t i t u d e s  w i t h  r e s p e c t  t o  
s a f e t y .  Y e t  none o f  t h e s e  h a s  r e a l l y  come f o r t h  i n  any demon- 
s t r a b l e  way as a p o l i c y .  The r e a s o n  is t h a t  o f t e n  w e  who a r e  
communicating t h i s  i n f o r m a t i o n  d o n ' t  seem t o  be a b l e  t o  communi- 
cate it on a b r o a d c a s t  wavelength t h a t  is tuned  i n  t o  what t h e  
e x e c u t i v e s  who a r e  running  a g e n c i e s  a r e  u s i n g  a s  t h e i r  r e c e i v e r  
wavelength.  

Now, maybe we have t o  know more how t o  d o  t h i s  kind o f  
communication. It  is c e r t a i n l y  a p a r t  o f  t h e  behavior  modi f ica-  
t i o n  problem t h a t  h a s  been t a l k e d  a b o u t  t h i s  morning. We d o  know 
t h a t  t h e r e  h a s  been a g r e a t  d e a l  o f  money s p e n t  on means f o r  
behavior  m o d i f i c a t i o n  t h a t  h a s  been c r i t i c i z e d  v i g o r o u s l y  i n  t h e  
s a f e t y  community and o u t s i d e  of  it by p r o f e s s i o n a l  p e o p l e  as w e l l  
as  d i l e t t a n t e s  who have t a k e n  an i n t e r e s t  i n  s a f e t y .  The p u b l i c  
a d v o c a t e  g r o u p  e s p e c i a l l y ,  I t h i n k ,  c a n  be s i n g l e d  o u t  t h i s  way. 
The p o i n t  be ing  t h a t  s o  much money h a s  been s p e n t ,  f o r  example, 
on d r i v e r  e d u c a t i o n ,  and no d e m o n s t r a b l e  r e s u l t s  have come from 
t h a t ,  c l e a r l y  a proper  argument .  On t h e  o t h e r  hand t h e r e  is no 
demonst rab le  r e s u l t s  t h a t  d r i v e r  e d u c a t i o n  h a s  n o t  proven 
e f f e c t i v e .  

The p o i n t  is, however, t h a t  w e  d o n ' t  know how t o  com- 
munica te ,  which is a l l  e d u c a t i o n  i s ,  i n  such  a way t h a t  w e  are  
a b l e  t o  p e r s u a d e  t h e  a c t i o n s  t h a t  e d u c a t i o n  is supposed t o  be  
t e a c h i n g  us  t o  f o l l o w .  

My own work i n  s a f e t y  came a b o u t  because  I was a n  
a p p r e n t i c e  a e r o n a u t i c a l  e n g i n e e r  a t  Grumman some y e a r s  ago and 
I became concerned w i t h  a human p r a c t i c e  problem i n  t h e  c o c k p i t  
d e s i g n .  The i m p o r t a n t  t h i n g  a b o u t  t h i s  s t o r y  is t h a t  t h e  Navy 
s a i d ,  " W e  won't m a k e  t h i s  change i n  t h e  d e s i g n  of  t h e  a i r p l a n e  
because  t o o  many p i l o t s  have been t a u g h t  t o  u s e  t h i s  p a r t i c u l a r  
c o n f i g u r a t i o n  i n  t h e  c o c k p i t  and it w i l l  mean a whole re -educa t ion  
p r o c e s s  t h a t  w e  d o n ' t  want t o  g o  i n t o .  What w e  w i l l  d o ,  however, 
is t e a c h  t h e  p i l o t s  what t h e  m i s t a k e  was i n  t h e  behavior  p a t t e r n s  
t h a t  were involved  i n  t h e  f i v e  c r a s h e s  o u t  o f  2 5  Grumman a i r p l a n e s  
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t h a t  w e  d i s t r i b u t e d  t o  t h e  Navy as p r o t o t y p e s  and t h e n ,  th rough 
r e - e d u c a t i o n ,  g e t  t h e  p i l o t s  n o t  t o  m a k e  t h e  m i s t a k e s  t h a t  t h s y  
were making. 

I d o n ' t  know whether  o r  n o t  t h e  re -educa t ion  p r o c e s s  
was s u c c e s s f u l .  I have a s t r o n g  f e e l i n g  it w a s  n o t ,  because  I d o  
know t h a t ,  among o t h e r  t h i n g s ,  w e  d o  n o t  know how t o  e d u c a t e  s o  
w e l l  t h a t  w e  can  m o t i v a t e  p e o p l e  t o  perform a s  we want them t o  
perform e v e r y  t i m e .  W e  j u s t  d o n ' t  know enough a b o u t  t h i s  i n  edu- 
c a t i o n . '  T h i s  is one of  t h e  g r e a t  weaknesses  of  e d u c a t i o n .  

A s s i s t a n t  S e c r e t a r y  Connor 's  keynote  a d d r e s s  a l s o  noted 
t h a t  policy-making r e q u i r e s  t h e  b e s t  of  i n f o r m a t i o n .  I n  s a f e t y  
t h i s  h a s  n o t  a lways been r e a d i l y  a v a i l a b l e .  One t r o u b l e  is t h a t  
t h e  knowledge a t  hand o f t e n  is i n f l u e n c e d  by t h e  hazard  approach 
t h a t  is f a s h i o n a b l e  a t  t h e  t i m e .  W e  spend a g r e a t  d e a l  of  our 
t i m e  wi th  t h e  convent ions :  o r thodoxy is t h e  g r e a t  d e f i c i e n c y  i n  
t h e  whole a r e a  of  s a f e t y  r e s e a r c h .  

s a f e t y  is an i n d i v i d u a l  r e s p o n s i b i l i t y .  I t s  s e n s i b l e  goodness  
and t h e  f a c t  t h a t  u s u a l l y  some human f a i l i n g  is t h e  i n i t i a t o r  of  
most harmful  o c c u r r e n c e s  convinced  a l m o s t  everyone ,  it seems, 
t h a t  s a f e t y  e s s e n t i a l l y  is a moral  problem. S a f e t y  r e s e a r c h  f e l l  
i n t o  l i n e  and g e n e r a l l y  a t t a c k e d  h a z a r d s  a s  i f  t h e y  could  best be 
overcome by l e a r n i n g  more a b o u t  how t o  i n c r e a s e  s a f e t y  consc ious-  
n e s s .  S a f e t y ' s  p r o t a g o n i s t s  d i d  n o t  i g n o r e  t h e  need f o r  upgrading 
p h y s i c a l  c o n d i t i o n s .  Highway and motor v e h i c l e  improvements were 
n o t a b l e .  B u t  s a f e t y  achievement  c l e a r l y  seemed d i r e c t e d  toward 
f i n d i n g  and a p p l y i n g  ways which would s t i m u l a t e  c o n s t a n t  p e r s o n a l  
a t t e n t i o n  t o  u s i n g  c o r r e c t  ( s a f e )  methods,  t h e r e b y  a s s u r i n g  t h e  
p r e v e n t i o n  of  " a c c i d e n t s .  " 

U n t i l  t h e  l a t e  1 9 6 0 ' s  it w a s  wide ly  b e l i e v e d  t h a t  

By and l a r g e ,  t h e  d r i v e  f o r  s a f e t y  achievement  a t  
p r e s e n t  is h a r n e s s e d  t o  t h e  p r o s p e c t  t h a t  e n g i n e e r i n g  can over -  
come t h e  f u l f i l l m e n t  d i f f i c u l t i e s  t h a t  a r e  i n h e r e n t  i n  s a f e t y  
c o n s c i o u s n e s s  approaches .  Haddon, Moynihan, O 'Connel l ,  and 
o t h e r s  wrote  d i s t r u s t i n g  o p i n i o n s  o f  behavior  m o d i f i c a t i o n  t e c h -  
n i q u e s .  They p o s i t  t h a t  t h e  problem of  r e d u c i n g  " a c c i d e n t "  
r a t e s  is demonst rab ly  one f o r  e n g i n e e r s .  

Although it is q u i t e  t r u e  t h a t  t h e  i n v e s t i g a t i o n  of  
t e c h n o l o g i c a l  sys tems a t  times can  f u r n i s h  p r o c e d u r e s  which have 
t h e  utmost  p o t e n t i a l  f o r  c o n t r o l l i n g  h a z a r d s  r e l i a b l y ,  t h i s  
o c c u r s  o n l y  where e n g i n e e r i n g  r e v i s i o n s  can  e l i m i n a t e  p h y s i c a l  
h a z a r d s  o r  modify t h e  i n j u r i o u s  p o t e n t i a l  t o  an a p p r o p r i a t e  
t o l e r a n c e  l e v e l  and where o p e r a t o r  e r r o r s  t h a t  might  d e s t r o y  t h e  
s y s t e m ' s  s a f e n e s s  can  be  overcome by t h e  e n g i n e e r i n g  d e s i g n s .  
T h i s  r a r e l y  is p o s s i b l e ,  however. T h e r e f o r e ,  t h e  c a p a b i l i t y  of  
r e s e a r c h  t o  uncover a b s o l u t e  answers  t o  s a f e t y  problems g e n e r a l l y  
m u s t  be r e g a r d e d  w i t h  r e s e r v a t i o n .  

In  t h i s  l i g h t ,  it may be  s e e n  t h a t  pol icy-makers  indeed 
a r e  on t h e  h o r n s  of  a dilemma when it comes t o  d e c i d i n g  which 
d i r e c t i o n  t h e y  s h o u l d  take  i n  o r d e r  t o  advance t h e  r e d u c t i o n  of  
" a c c  i d e n  t s . " 

The n e c e s s i t y  f o r  having  i n f o r m a t i o n  t h a t  a c c u r a t e l y  
d e s c r i b e s  t h e  e l e m e n t s  of  a policy-making problem l i t e r a l l y  can  
n o t  be  m e t  under t h e  c u r r e n t  " a c c i d e n t "  r u b r i c .  The term 
f r e q u e n t l y  is i n t e r c h a n g e d  w i t h  " i n j u r y , "  a l t h o u g h  i t  should  be 
e v i d e n t ,  i f  W e b s t e r ' s  d e f i n i t i o n ,  "an e v e n t  o c c u r r i n g  by chance 
o r  from unknown c a u s e s , "  is c o n s i d e r e d ,  t h a t  much synonimi ty  can  
n o t  be  assumed. 
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,:2 We m u s t  remember t h a t  a n y t h i n g  w e  c a l l  a n  a c c i d e n t  o f  
c o u r s e ,  as I a m  s u r e  most of  you know, is a wholly improper nbel 
f o r  t h e s e  k i n d s  o f  e v e n t s .  Only a b o u t  f i v e  t o  10 p e r c e n t ,  i n  my 
c a l c u l a t i o n s ,  of  t h e  e v e n t s  t h a t  w e  a r e  d e a l i n g  w i t h  a re  t r u l y  
a c c i d e n t s .  Most of them are  p r e d i c t a b l e  o c c u r r e n c e s  and so,  by 
d e f i n i t i o n ,  s h o u l d  n o t  be  c a l l e d  a c c i d e n t s .  But ,  t h e  whole 
sequence  t h a t  o c c u r s  h a s  t o  OCCUK i n  a lmost  a pre-determined way. 
It  is l i k e  p u t t i n g  t h e  key i n t o  t h e  l o c k .  Unless  t h e  key can  
move t h e  t u m b l e r s  i n  t h e  r i g h t  o r d e r ,  t h e  l o c k  d o e s n ' t  open and 
u n l e s s  t h e  sequence  o f  e v e n t s  o c c u r s  i n  any p a r t i c u l a r  sys tem 
t h a t  w e  a r e  d e a l i n g  w i t h ,  t h e  unwanted ~ c c u r r e n c e  t h a t  w e  a r e  
f i g h t i n g  so hard  t o  p r e v e n t ,  w i l l  n o t  happen e i t h e r .  

An " a c c i d e n t "  need n o t  have an' i n j u r i o u s  consequence ,  
nor need an i n j u r y  be  caused by an a c c i d e n t .  More i m p o r t a n t  t o  
t h e  r e s e a r c h e r  who wishes  t o  e s t a b l i s h  a c c o u n t a b i l i t y  for a 
harmful  o c c u r r e n c e ,  a t r u e  a c c i d e n t  ( a c c o r d i n g  t o  t h e  d e f i n i t i o n )  
is n o t  p r e v e n t a b l e .  Only t h o s e  c a s e s  where i n j u r i o u s  causes are  
known, s u i t a b l e  c o n t r o l s  a r e  a v a i l a b l e ,  and which s h o u l d  have 
been a p p l i e d  a r e  c a p a b l e  o f  be ing  c a l l e d  " p r e v e n t a b l e . "  

Data t h a t  a r e  n o t  c l e a r l y  d e s c r i p t i v e  l e a d  t o  o b s c u r e  
and i n a c c u r a t e  o b s e r v a t i o n s .  T h i s ,  it seems, h a s  been a major 
h a n d i c a p  f o r  e f f e c t i v e  hazard  c o n t r o l  r e s e a r c h .  Its e f f e c t  o f t e n  
may m i s l e a d  p o l i c y  makers g r a v e l y .  

Due t o  many r e a s o n s ,  b u t  probably  because  t h e  h a z a r d  
c a u s a t i o n  phenomenon is n o t  y e t  f u l l y  unders tood ,  r e s e a r c h e r s  
o f t e n  a t t a c k  t h e  c o n t r o l  problem a s  i f  it can  be s o l v e d  e i t h e r  by 
c o r r e c t i n g  t h e  harmful  ac t s  o f  p e o p l e  or r e - e n g i n e e r i n g  p h y s i c a l  
c o n d i t i o n s .  

Many s a f e t y  a d v o c a t e s  p r e f e r  t o  c o n c e n t r a t e  on e r a d i -  
c a t i n g  harmful  c o n d i t i o n s .  The i n t e n t i o n  is r e a s o n a b l e  s i n c e  t h e  
e l i m i n a t i o n  of  harmful  a g e n t s  indeed p r e v e n t s  t h e  i n j u r y  t h e y  can  
c a u s e ,  i r r e s p e c t i v e  of b e h a v i o r a l  i n a d e q u a c i e s .  However, i n  most 
i n s t a n c e s  t h e  b e s t  t h a t  can  be done is t o  b l u n t  t h e  e f f e c t  of t h e  
a g e n t  of  i n j u r y .  The c u r r e n t  p r e f e r e n c e  f o r  s a f e t y  e n g i n e e r i n g  
approaches  h a s  de-emphasized b e h a v i o r - r e l a t e d  i n v e s t i g a t i o n s .  
Although t h e r e  is no a c c e p t a b l e  r e s e a r c h  t h a t  s u p p o r t s  t h e  u s e  of 
behavior  m o d i f i c a t i o n  s a f e t y  a p p r o a c h e s ,  t h e r e  is none t h a t  
r e j e c t s  it. The q u e s t i o n  is moot, p a r t i c u l a r l y  w i t h  r e s p e c t  t o  
d r i v e r  e d u c a t i o n ,  which h a s  been t h e  most e x t e n s i v e  a t t e m p t  t o  
modify o p e r a t o r  behavior  t o  d a t e .  

A t  one t i m e ,  human e r r o r s  were c o n s i d e r e d  t h e  most 
impor tan t  problem f o r  s a f e t y .  The r a t i o n a l e  i n  t h i s  case a l so  is 
c l e a r .  I t  c a l l e d  f o r  t h e  e l i m i n a t i o n  o f  u n s a f e  p r a c t i c e s  under 
t h e  assumpt ion  t h a t  p e o p l e ,  when c o r r e c t l y  i n s t r u c t e d ,  would n o t  
commit t h e  e r r o r s  a s s o c i a t e d  w i t h  " a c c i d e n t a l "  o c c u r r e n c e s .  

The dichotomy would n o t  be t roublesome i f  it d i d  n o t  
p o l a r i z e  t h e  view o f  s a f e t y .  The impress ion  it creates is t h a t  
s a f e t y  is a c h i e v a b l e  e i t h e r  by e n g i n e e r i n g  or b e h a v i o r a l  s t r a t e -  
g i e s .  C o n s i d e r a t i o n  o c c a s i o n a l l y  is g i v e n  b l e n d i n g  both  -- as  
it should  be -- b u t  i n  g e n e r a l  one t a c t i c  OK t h e  o t h e r  p r e v a i l s .  
F r e q u e n t l y  l o s t  a s  a r e s u l t  is t h e  f a c t  t h a t  harmful  e v e n t s  a r e  
t h e  p r o d u c t  o f  many i n t e r a c t i n g  c a u s e s .  T h e r e f o r e ,  n e i t h e r  
s t r a t e g y  a l o n e  may be  e f f e c t i v e .  

There h a s  been no lack o f  i n q u i s i t i v e n e s s  a b o u t  " a c c i -  
d e n t s , "  p a r t i c u l a r l y  c o n c e r n i n g  t h e i r  o c c u r r e n c e  on t h e  highway. 
S a f e t y  r e s e a r c h e r s  have been devoted  t o  answering q u e s t i o n s  a b o u t  
t h e  i n c i d e n c e ,  d i s t r i b u t i o n  and a g e n t s  of  t h e  i n j u r i e s  t h a t  have 
emerged from motor v e h i c l e  d r i v e r  and i n d u s t r i a l  worker popu- 
l a t i o n s .  The i n v e s t i g a t o r s  have been i n t e r e s t e d  a l s o  i n  t h e  
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mechanisms by which i n j u r i e s  occur .  However, t h e  l e v e l  of  c a u s a l  
a n a l y s i s  u s u a l l y  d o e s  n o t  go  beyond he  i d e n t i f i c a t i o n  of  t h e  
immediate in jury-producing  f a c t o r  i n  t h e  environment .  A woeful  
lack,  it seems, is t h e  a b s e n c e  o f  i n f o r m a t i o n  a b o u t  i n t e r a c t i o n s  
which o f t e n  p r e c e d e  i n j u r i o u s  e v e n t s  or add t o  t h e i r  s e r i o u s n e s s .  

The aim of  most s a f e t y  r e s e a r c h  p a r a l l e l s  t h e  epidemi- 
o l o g i s t ' s .  I t  s t u d i e s  t h e  i n c i d e n c e  and d i s t r i b u t i o n  o f  i n j u r i e s  
i n  a p o p u l a t i o n  and a t t e m p t s  t o  f i n d  c o n t r o l s .  
measures  d o  n o t  r e q u i r e  t h a t  i n d i v i d u a l s  p a r t i c i p a t e  v o l u n t a r i l y ,  
s o  much t h e  b e t t e r .  

I f  t h e  c o u n t e r -  

S a f e t y  i s  n o t  a c h i e v e d  s imply  by r e g u l a t i n g  a g e n t s  of 
i n j u r y ,  however. The p r o c e s s  i n v o l v e s  many f a c t o r s  which, u n l e s s  
unders tood  and c o n t r o l l e d ,  t r i g g e r  t h e  harmful  o c c u r r e n c e s .  T h i s  
is a r e a s o n ,  p e r h a p s ,  why e p i d e m i o l o g i c a l  methods d o  n o t  as y e t  
seem t o  be l e a d i n g  t o  t h e  wanted s o l u t i o n s .  

Where i n j u r i e s  occur  i n  s i m i l a r  s e t t i n g s  , epidemiologi -  
cal  i n v e s t i g a t i o n s  may p r o v i d e  p r a c t i c a l  remedies .  However, most 
i n j u r i e s  d o  n o t  occur  i n  homogeneous s u r r o u n d i n g s .  One of  t h e  
g r e a t  dilemmas of s a f e t y  r e s e a r c h ,  i n  f a c t ,  h a s  been t o  f i n d  
enough f a c t o r s  s u f f i c i e n t l y  common t o  enough hazardous  s i t u a t i o n s  
t h a t  would f u r n i s h  s p e c i f i c  remedies  f o r  t h e  p r e v e n t i o n  of s i g -  
n i f i c a n t  numbers of  i n j u r i e s .  

a t t r i b u t a b l e  t o  t h e  r e l a t i v e  ease w i t h  which s i g n i f i c a n t  numbers 
of  c o r r e c t i o n s  once c o u l d  be  achieved .  More r e c e n t l y ,  however, 
it h a s  been n e c e s s a r y  t o  d e a l  w i t h  t h e  k n o t t i e r  problems t h a t  
u n d e r l i e  t h e  causes o f  harm. 

I n h e r e n t  i n  t h e  hazard  c o n t r o l  problem a r e  i n d i r e c t  

It  is p r o b a b l e  t h a t  much o f  s a f e t y ' s  e a r l y  g a i n s  a r e  

c o n t r i b u t o r s  t o  t h e  o c c u r r e n c e  of  harmful  e v e n t s .  T h e i r  p r e s e n c e  
and t h e  e x t e n t  of  t h e i r  c u l p a b i l i t y  o f t e n  may n o t  be  c l e a r l y  
s e e n ,  which may e x p l a i n  why s i m p l i s t i c  s a f e t y  approaches  endure .  

The d i r e c t  and i n d i r e c t  c a u s e s  of  harm seem t o  f i t  
t h r e e  c a t e g o r i e s :  

1. - Hazards:  ( i .e . ,  u n c o n t r o l l e d  forms o f  p h y s i c a l  
energy  and t h e  human d e f i c i e n c i e s  which a r e  t h e  
s o u r c e  o f  harmful  e v e n t s ) .  

11. I n t e r a c t a n t s :  ( i . e . ,  economic, p o l i t i c a l  and 
t e c h n o l o g i c a l  r e s t r a i n t s  which o b s t r u c t  or t e n d  
t o  a m e l i o r a t e  hazard  c o n t r o l  d e c i s i o n s ) .  

111. Proximal  Causes:  ( i . e . ,  t h e  a g e n t  which produced 
t h e  harm).  

I n  t h i s  harmful  c a t e g o r y  I is t h e  d i r e c t  cause. I1 is 
an i n d i r e c t  c a u s e  of  harmful  o c c u r r e n c e s .  I11 is d i r e c t l y  t h e  
r e s u l t  o f  d e f i c i e n c i e s  i n  I and 11. 

Many times t h e  proximal  c a u s e  a p p e a r s  t o  be t h e  hazard .  
For example, when o r d i n a r y  g l a s s  was used f o r  au tomobi le  wind- 
s h i e l d s ,  it l a c e r a t e d  t h e  c a r ' s  o c c u p a n t s  i n  a c o l l i s i o n .  The 
h a z a r d ,  however, was t h e  p h y s i c a l  and/or human f a c t o r ( s )  which,  
i n  t h e  a b s e n c e  of  s u i t a b l e  c o n t r o l s ,  occas ioned  t h e  c o l l i s i o n .  
The s h a t t e r e d  g l a s s  is i n c i d e n t a l .  Any one of a number of  o t h e r  
proximal  c a u s e s  (e .g . ,  t h e  s t e e r i n g  wheel ,  dashboard  knobs, 
e t  c e t e r a )  a l so  would be i n j u r i o u s .  They d i d  n o t  create  t h e  co l l i -  
s i o n s  which were r e s p o n s i b l e  f o r  t h e  proximal  e f f e c t .  T h e r e f o r e ,  
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t h e  h a z a r d  is t h e  u n c o n t r o l l e d  energy  form and human d e f i c i e n c y  
which, i f  a b s e n t ,  would n o t  have e n a b l e d  t h e  c o l l i s i o n  t o  o c c u r .  

The p r a c t i c e  o f  c o n c e n t r a t i n g  on proximal  c a u s e s  o f t e n  
r e s u l t s  i n  o v e r l o o k i n g  t h e  hazard .  A r e s e a r c h  s o l u t i o n  of  a 
s o r t  h a s  been found i n  syst-alysis methods. Although n o t  
a s c i e n t i f i c  approach i n  t h e  c lass ical  s e n s e ,  t h e y  p r o v i d e  a 
r i g o r o u s  a n a l y t i c a l  means f o r  s t u d y i n g  t h e  manner i n  which a 
s y s t e m i c  f a i l u r e  may o c c u r .  When coupled  w i t h  m a t h e m a t i c a l  
models ,  which e x p r e s s  t h e  s i g n i f i c a n c e  o f  v a r i a b l e s  i n  t h e  sys tem 
and t h e i r  i n t e r a c t i o n s ,  t h e  methods may be  s u i t e d  t o  t e s t i n g  spe-  
c i f i c  hypotheses  a b o u t  t h e  o c c u r r e n c e  o f  unwanted e v e n t s .  

I t  is presumed t h a t  by s t u d y i n g  t h e  h a z a r d s ,  which by 
d e f i n i t i o n  h e r e  i n v o l v e s  p h y s i c a l  energy  forms,  as  w e l l  as  s o c i o -  
p h y s i c a l  f a c t o r s ,  t h e  p r o d u c t  w i l l  be  f a c t s  m a r s h a l l e d  w e l l  
enough t o  overcome t h e  i n t e r a c t a n t s  r e s t r a i n i n g  e f f e c t s .  Optimum 
s a f e t y  r e s u l t s  t h e n  a re  e x p e c t e d  t o  f o l l o w .  T h i s  is a more 
s u b t l e ,  y e t  more p r a c t i c a l ,  approach  t h a n  t h e  t r a d i t i o n a l  a c c i -  
d e n t  p r e v e n t i o n  concept .  

The hazard  i d e n t i f i c a t i o n  problem and c o n t r o l  problem 
are  n o t  p e c u l i a r  t o  t r a n s p o r t a t i o n .  We a r e  t a l k i n g  a b o u t  i n t e r -  
modal s a f e t y  r e s e a r c h  n e e d s  and I t h i n k  t h i s  is a p p r o p r i a t e .  The 
problem is germane t o  e v e r y  issue t h a t  t h r e a t e n s  p e o p l e  i n  our 
dynamic s o c i e t y ;  t h e  envi ronmenta l  problem, t h e  o c c u p a t i o n a l  
s a f e t y  and h e a l t h  problem, t h e  consumer problem, and t r a n s p o r t a -  
t i o n  i n  all its forms. Unless  w e  begin  t o  t h i n k  a b o u t  s a f e t y  i n  
terms o f  its e n t i t y  r a t h e r  t h a n  i n  terms of t h e  s p e c i f i c  areas 
of  i n t e r e s t ,  w e  never  w i l l  g e t  t h e  b a s e  down, t h e  f o u n d a t i o n  down, 
t h a t  w i l l  a l l o w  t h o s e  s p e c i f i c  sys tems t o  per form what t h e y  a r e  
expec ted  t o  perform i n  our  d a y s  ahead.  

The g r e a t  t r o u b l e  w i t h  a l l  of  t h i s  is t h a t  t h e r e  is 
no money t o  d o  it. Of a l l  t h e  money t h a t  is a v a i l a b l e ,  damned 
l i t t l e  is i n  s a f e t y ,  b u t  w e  s p e n d  $2  b i l l i o n  on c a n c e r  research. 
With r e s p e c t  t o  h o s p i t a l  bed-days,  a l m o s t  f o u r  t i m e s  t h e  number 
of h o s p i t a l  bed-days a r e  s p e n t  w i t h  trauma p a t i e n t s  of a l l  forms 
t h a n  f o r  c a n c e r  p a t i e n t s ,  and s l i g h t l y  more t h a n  t h e  number of  
h o s p i t a l  bed-days t h a t  a r e  devoted  t o  h e a r t  d i s e a s e  p a t i e n t s ,  and 
y e t  t h e  HEW money f o r  r e s e a r c h  i n  our l i t t l e  world is devoted  
p r i m a r i l y  t h e s e  d a y s  i n  c a n c e r  r e s e a r c h  and h e a r t  d i s e a s e ;  t rauma 
be ing  t h e  g r e a t  problem and l a r g e l y  ignored .  B u t ,  where it is 
being  g i v e n  some a t t e n t i o n ,  t h a t  money is g i v e n  a t t e n t i o n  o n l y  i n  
s p e c i f i c  a r e a s  de te rmined  by t h e  pol icy-makers  f i r s t .  We, t h e  
c o c k r o a c h e s ,  a r e  asked  t o  work o u t  t h e  d e t a i l s ,  and I d a r e s a y  
t h a t  w e  are  n o t  go ing  t o  be  as  e f f e c t i v e  as  w e  want t o  i n  working 
o u t  t h o s e  d e t a i l s  under t h e  c i r c u m s t a n c e s .  

I w i l l  c o n c l u d e  much more q u i c k l y  t h a n  I would l i k e  t o  
by s a y i n g  t h a t  w e  can  be  a s  or thodox a s  t h e  d e v i l  i n  c a r r y i n g  on 
our  r e s p o n s i b i l i t i e s ,  as  u n i v e r s i t y  p e o p l e  or j u s t  p r a c t i t i o n e r s ,  
i n  t h i s  world of  t r y i n g  t o  c o n t r o l  t h e  h a z a r d s  t h a t  produce t h e  
unwanted o c c u r r e n c e s  t h a t  t h r e a t e n  our s o c i e t y .  We can  be  as 
or thodox a s  t h e  d e v i l  -- and j u s t  as  wrong. I t h i n k  t h e r e  may be  
many r e a s o n s  f o r  p e o p l e  t o  s a y  t h a t  w e  h a v e n ' t  been as  e f f e c t i v e  
as w e  should  be. You know t h a t  and t h a t  is why you a r e  h e r e .  

i n  t h i s  v e r y  i m p o r t a n t  c o n f e r e n c e .  
I have been d e l i g h t e d  t o  have  a chance  t o  t a l k  t o  you 

MR. RABINS:  Thank you,  John.  I a m  a n x i o u s  t o  h e a r  
more a b o u t  some o f  t h e  comments t h a t  you have made, when w e  have 
more t i m e  i n  t h e  p a n e l s  l a t e r .  I n  p a r t i c u l a r ,  I a n t i c i p a t e  d i s -  
c u s s i o n  on your p r o v o c a t i v e  s t a t e m e n t  a b o u t  t h e  p r e d i c t a b i l i t y  o f  
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90 p e r c e n t  of  a l l  a c c i d e n t s  and your comments a b o u t  t h e  sequen- 
t i a l  n a t u r e  of  e v e n t s  l e a d i n g  t o  a c c i d e n t s .  

O u r  n e x t  s p e a k e r  is w i t h  u s  on borrowed t i m e ,  s o  t o  
sped k . 

H e  is borrowing t i m e  from h i s  d u t i e s  t o d a y  a s  Chairman 
of t h e  N a t i o n a l  Motor V e h i c l e  S a f e t y  Advisory C o u n c i l ,  which was 
e s t a b l i s h e d  by an ac t  of  Congress  i n  1966. T h i s  is a 25-man 
c o u n c i l  t h a t  r e p o r t s  t o  t h e  S e c r e t a r y  of T r a n s p o r t a t i o n  a d v i s i n g  
him on motor v e h i c l e  s a f e t y .  That  c o u n c i l  is meet ing t o d a y ,  which 
is why he  came i n  l a t e  and why I presume he  w i l l  have t o  l e a v e  
f o l l o w i n g  h i s  comments. We a r e  s o r r y  a b o u t  t h e  c o n f l i c t .  

D K .  Campbell is DirectOK of  t h e  Highway S a f e t y  Research 
Center  and a p r o f e s s o r  of psychology a t  t h e  U n i v e r s i t y  o f  North 
C a r o l i n a .  H e  s p e n t  seven  y e a r s  a t  Corne l1  U n i v e r s i t y  and a t  
C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y  as head of  t h e  a c c i d e n t  r e s e a r c h  
branch.  S i n c e  1966 h e  h a s  been D i r e c t o r  o f  t h e  Highway S a f e t y  
Research Center  a t  North C a r o l i n a .  Dr. Campbell: 

DR. CAMPBELL: My t o p i c  is t h e  highway s i d e  of  t h e s e  
v a r i o u s  modes and t h e  c o n s i d e r a t i o n  of  s a f e t y .  The n a t u r e  of t h e  
a n a l y s i s  problem i n  t h e  s t u d y  of  highway c r a s h e s  and t h e  s t u d y  o f  
counter-measures  can  be  i l l u s t r a t e d  by t h e  55-mile an hour speed  
l i m i t  and t h e  g r e a t  r e d u c t i o n  had i n  f a t a l i t i e s  d u r i n g  t h e  l a s t  
year  o r  so .  

p a r c e l  o u t  t h e  v a r i o u s  f a c t o r s  t h a t  may have c o n t r i b u t e d  t o  t h e  
c o n s i d e r a b l e  whole-number r e d u c t i o n  i n  highway d e a t h s  r e c e n t l y .  

There  have  been many s t u d i e s  done i n  a n  a t t e m p t  t o  

The f a c t  t h a t  numerous p e o p l e  have  s a i d  v a r i o u s  t h i n g s  
a b o u t  what caused  it t e l l s  you something a b o u t  t h e  a n a l y s i s  
problems:  t h e r e  is a g r e a t  d i f f i c u l t y  i n  d e c i d i n g  which of  sev- 
e r a l  f a c t o r s  were p r e s e n t  d u r i n g  t h e  p e r i o d  i n  which t h e  d e a t h s  
went down s o  s h a r p l y .  S i m u l t a n e o u s l y  t h e r e  were t h e  consequences  
of  t h e  f u e l  s h o r t a g e  ( f e w e r  miles d r i v e n ) ,  and p e r h a p s  an even 
more i m p o r t a n t ,  s u b t l e  change i n  t h e  n a t u r e  of t r i p  s e l e c t i o n  and 
t r i p  c h a r a c t e r i s t i c s .  There were t h e  reduced s p e e d s .  There w a s  
t h e  r e c e s s i o n .  I n  e v e r y  r e c e s s i o n  s i n c e  t h e  b i g  one i n  1930,  
t h e r e  h a s  been a d r o p  i n  t h e  d e a t h  r a t e .  I g u e s s  t h a t  is a b o u t  
t h e  o n l y  good t h i n g  t h a t  g o e s  w i t h  a r e c e s s i o n  -- a d r o p  i n  t h e  
highway d e a t h  r a t e .  There was a l s o  t h e  c o n t i n u i n g  i n f u s i o n  i n t o  
t h e  v e h i c l e  f l e e t  o f  t h e  more modern c a r s  which a r e  a s s o c i a t e d  
w i t h  a demonst rab ly  lowered d e a t h  r a t e  due t o  many f a c t o r s ,  
i n c l u d i n g  t h e  i n c r e a s e d  u s e  o f  r e s t r a i n t  sys tems.  

I n  some f a s h i o n ,  t h e s e  s e v e r a l  f a c t o r s  i n t e r a c t e d  t o  
produce a d r a m a t i c  d r o p  i n  t h e  d e a t h  r a t e ,  which h a s  been gradu-  
a l l y  d e c l i n i n g  f o r  50 y e a r s .  T h i s  d r o p  was s o  l a r g e  t h a t  t h e  
whole number of  f a t a l i t i e s  a c t u a l l y  went down, even though t h e  
s i z e  of  t h e  p o p u l a t i o n  c o n t i n u e d  t o  grow. 

I submi t  t h a t  t h i s  i l l u s t r a t e s  some of  t h e  charac-  
t e r i s t i c s  of  working i n  t h i s  a r e a ,  t h a t  t h e r e  a r e  a good many 
f a c t o r s  s i m u l t a n e o u s l y  o p e r a t i n g ,  some c a n c e l l i n g  o t h e r  ones  and 
some compounding them. Any one f a c t o r  c h a r a c t e r i s t i c a l l y  h a s  
o n l y  a v e r y  low o r d e r  c o n t i n g e n c y  w i t h  t h e  end r e s u l t  of  c r a s h e s  
o r  some measure o f  t h e  dependent  v a r i a b l e .  A l s o ,  t h e r e  is t h e  
problem t h a t  t h e  s e v e r a l  c a u s a l  f a c t o r s ,  which have t h i s  weak 
c o n t i n g e n c y  w i t h  t h e  dependent  v a r i a b l e ,  a r e  themselves  n o t  
o r t h o g o n a l  t o  o n e ' a n o t h e r .  They a re ,  i n  f a c t ,  c o r r e l a t e d  among 
themselves  i n  some complex way. T h i s  immediately se ts  up some of 

I t h e  l i m i t s  and some of t h e  r e q u i r e m e n t s  i n  te rms  of  t h e  methods 
t h a t  can  be  used t o  s t u d y  t h e  problem. 

n 
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I t h i n k  it might  be  f a i r  t o  s a y  t h a t ,  d u r i n g  t h e  f i r s t  
4 0  y e a r s  a f t e r  t h e  au tomobi le  had become a n o t i c e a b l e  s a f e t y  
problem f o r  our s o c i e t y  ( b y  t h e  l a t e  t w e n t i e s  w e  were a l r e a d y  
k i l l i n g  over  30 ,000  p e o p l e ) ,  more a t t e n t i o n  was g i v e n  t o  t h e  
human f a c t o r  t h a n  any o t h e r  a s p e c t  o f  t h e  problem. T h i s  ex t reme 
emphasis  on t h e  d r i v e r  was t h e  r e s u l t  of  i n c o n t e s t a b l e  s t a t e m e n t s  
t h a t  n e a r l y  a l l  c r a s h e s  can  be  v a r i o u s l y  a t t r i b u t e d  t o  t h e  oper -  
a t o r  (on  t h e  o r d e r  of  8 5  p e r c e n t ) .  A whole body of  l i t e r a t u r e  
was deve loped  t o  f i n d  o u t  what kind of  c h a r a c t e r i s t i c s ,  or 
p r e d i c t i v e  f a c t o r s ,  would d i f f e r e n t i a t e  p e r s o n s  d e s t i n e d  t o  have 
a c c i d e n t s  from t h o s e  who seem t o  s t a y  f r e e  of  them. As many a s  
400 o f  t h e s e  d r i v e r - o r i e n t e d  s t u d i e s  were done a t  t h a t  t i m e .  

I n  t r y i n g  t o  assess t h i s  l i t e r a t u r e ,  you c a n  conclude  
t h a t  j u s t  about  a n y t h i n g  t h a t  you c a n  t h i n k  o f  t h a t  is  r e l e v a n t  
t o  an a c c i d e n t ,  from bad f a m i l y  t o  bad p o l i t i c s ,  can  enhance or  
r a i s e  t h e  r i s k  o f  a c r a s h ,  b u t  a lways a t  a v e r y  low l e v e l  of 
p r e d i c t i v e  power. B e c a u s e  t h e  p r e d i c t i v e  e q u a t i o n  is such  t h a t  
t h e  p r e d i c t o r s  might  account  f o r  somewhere between two p e r c e n t  
and n i n e  p e r c e n t  of  t h e  v a r i a n c e  i n  t h e  f u t u r e  a c c i d e n t s ,  t h e  
s e a r c h  f o r  t h e  a c c i d e n t - p r o n e  d r i v e r  h a s  been l a r g e l y  unsuccess-  
f u l .  The p r e d i c t i v e  power is s imply  t o o  weak. And, of  c o u r s e ,  
a n o t h e r  r e a s o n  is t h a t  t h e  c h a r a c t e r i s t i c s  of  t h e  a c c i d e n t s  do 
n o t  c o r r e l a t e  w e l l  w i t h  themselves  i n  d i f f e r e n t  p e r i o d s  o f  t ime.  

T h i s ,  as  w e l l  a s  many o t h e r  f a c t o r s ,  h a s  l e d ,  over  t h e  
l a s t  20  y e a r s ,  t o  r e s e a r c h  p r i o r i t i e s  be ing  s h i f t e d  away from 
t h e  d r i v e r  and toward t h e  hardware or non-personal  s i d e  of  t h e  
problem. T h i s  h a s  happened t o  such  an e x t e n t  t h a t  many p e o p l e  
who a r e  j u s t  now e n t e r i n g  t h i s  f i e l d  t h i n k ,  " S h o u l d n ' t  w e  be 
f o c u s i n g  on t h e  d r i v e r ? "  I n  r e s p o n s e  t o  t h e i r  puzz lement ,  I can  
o n l y  s a y  t h a t  none of  u s  h a s  f o r g o t t e n  a b o u t  t h e  d r i v e r ,  and 
t h a t ,  i n  f a c t ,  one whole g e n e r a t i o n  of r e s e a r c h  h a s  been devoted  
t o  t h a t  p a r t i c u l a r  emphasis .  

In  t h e  f u t u r e ,  w e  a r e  going  t o  be l o o k i n g  a t  an e n v i -  
ronment t h a t  can  have a t  l e a s t  some p r e d i c t a b l e  changes.  W e  a r e  
going  t o  be f a c e d  w i t h  a more urbanized  s o c i e t y ,  an i n c r e a s e  i n  
l i m i t e d  access f a c i l i t i e s  as  t h e  I n t e r s t a t e  System is completed,  
and more small  c a r s  i n  t h e  v e h i c l e  p o p u l a t i o n .  Fur thermore ,  t h e  
a v e r a g e  a g e  of  t h e  p o p u l a t i o n  is going  t o  i n c r e a s e  somewhat i n  
t h e  n e x t  decade  as t h e  b i r t h r a t e  f a l l s .  We a r e  going  t o  see 
changes i n  t h e  d i s t r i b u t i o n  o f  d r i v e r s  by s e x  a s  more women i n t e r -  
ac t  i n  l i f e  i n  such  a way t h a t  t h e y  d o  more d r i v i n g  and become 
more f r e q u e n t  v i c t i m s  o f  highway c r a s h e s .  A l l  t h e s e  changes a r e  
going  t o  a l t e r  t h e  a c c i d e n t  environment  and s h o u l d  have some 
b e a r i n g  on t h e  k i n d s  o f  au tomobi le  o r  highway c r a s h  problems t h a t  
might  be  examined by our  r e s e a r c h  e f f o r t s .  

c a r s .  As h a s  been mentioned,  f u e l  c o n s i d e r a t i o n s  a r e  i n  t h e  
p r o c e s s  o f  d i c t a t i n g  a .change  i n  c a r  s i z e .  Unless  something 
d r a s t i c  i n t e r v e n e s ,  t h e  energy  g a i n s  t h a t  may be  a c h i e v e d  through 
t h i s  w i l l  be  o f f s e t  by i n j u r y  and d e a t h  losses as s m a l l e r  c a r s  
r e p l a c e  l a r g e r  ones  i n  t h e  v e h i c l e  p o p u l a t i o n .  Unless  v i g o r o u s  
and e f f e c t i v e  a t t e n t i o n  is devoted  t o  t h i s  problem, w e  w i l l  n o t  
be  a b l e  t o  hold  t h e  l i n e  on motor v e h i c l e  d e a t h s  as t h i s  change- 
over  o c c u r s .  The problem w i l l  s t i l l  e x i s t  even when t h e  v e h i c l e  
p o p u l a t i o n  i s  predominant ly  small  c a r s :  when two s m a l l  c a r s  
c o l l i d e ,  t h e  i n j u r y  r i s k  t o  t h e  o c c u p a n t s  is c o n s i d e r a b l y  worse 
t h a n  it is when two l a r g e  c a r s  c o l l i d e .  Consequent ly ,  t h i s  
problem is a long-term one t h a t  w i l l  n o t  be  a l l e v i a t e d  when t h e  
changeover  t o  smaller c a r s  is completed and c r a s h e s  i n v o l v i n g  
l a r g e  c a r s  s t r i k i n g  small ones  have become less f r e q u e n t .  

One of  t h e  problems is t h e  c r a s h w o r t h i n e s s  of  s m a l l  



4 6  

Even more i m p o r t a n t  t h a n  t h e  e f f e c t s  o f  t h e  changeover 
t o  s m a l l e r  c a r s  is t h e  a b i l i t y  t o  r e s t r a i n  v e h i c l e  occupants .  
I b e l i e v e  t h a t  t h i s  is t h e  s i n g l e  most c r i t i c a l  i s s u e  f a c i n g  u s  
now, and t h a t  it w i l l  c o n t i n u e  t o  be c r i t i c a l  f o r  t h e  n e x t  sev- 
e r a l  y e a r s .  There is a g r e a t  d e a l  of  r e s e a r c h  t h a t  h a s  gone i n t o  
occupant  r e s t r a i n t  s y s t e m s ,  b u t  w i t h i n  t h e  n e x t  decade  w e  are  
going  t o  have t o  c o n v e r t  t h e  f i n d i n g s  o f  t h i s  r e s e a r c h  i n t o  ac tua l  
i n c r e a s e s  i n  occupant  p r o t e c t i o n .  Our c u r r e n t  e s s e n t i a l l y  unre- 
s t r a i n e d  motoring p u b l i c  must be c o n v e r t e d  i n t o  s a f e l y  r e s t r a i n e d  
motor v e h i c l e  occupants .  I f  mandatory s e a t  b e l t  usage  is t h e  o n l y  
way t h i s  can  be a c h i e v e d ,  t h e n  t h a t  is what w e  m u s t  do. Person- 
a l l y ,  I hope t h a t  t h a t  ex t reme measure w i l l  n o t  be n e c e s s a r y ,  and 
t h a t  w e  can  p r o t e c t  v e h i c l e  o c c u p a n t s  w i t h  a combina t ion  of  v a r i -  
ous k inds  o f  p a s s i v e  r e s t r a i n t  d e v i c e s .  

When v e h i c l e  o c c u p a n t s  a r e  e f f e c t i v k l y  p r o t e c t e d  w i t h  
r e s t r a i n t  s y s t e m s ,  b o s s i b i l i t i e s  i n  v e h i c l e  d e s i g n  w i l l  be opened 
up t h a t  a r e  n'ot p r e s e n t  now. Some o f  t h e  d e s i g n  p r i o r i t i e s  w i l l  
be changed because  t h e r e  w i l l  be  more p r e d i c t a b l e  t r a j e c t o r i e s  
f o r  t h e  o c c u p a n t s  of  c rash- involved  v e h i c l e s .  The changes  i n  
s a f e  v e h i c l e s  d e s i g n  can  be  c o n s i d e r e d  a mopping up a c t i o n  ( i . e . ,  
a f t e r  e f f e c t i v e  occupant  r e s t r a i n t  is a c h i e v e d ,  t h e  impact  may be 
so  p i v o t a l  t h a t  a f u l l  decade  of  d e s i g n  m o d i f i c a t i o n s  may be  
r e q u i r e d  t o  c o m p l e t e l y  o p t i m i z e  t h e  s a f e t y  w i t h i n  t h e  v e h i c l e ) .  

I f  a l l  t h i s  d o e s  happen,  t h e n  p e r h a p s  t h e r e  w i l l  be a 
long-term s h i f t  i n  r e s e a r c h  p r i o r i t i e s  t h a t  w i l l  b r i n g  our empha- 
s is  back a g a i n  t o  t h e  d r i v e r ,  i n  te rms  of  s a f e t y  g a i n s  i n  t h e  
f u t u r e .  ( B e c a u s e  o f  t i m e  c o n s t r a i n t s ,  I must e x c l u d e  t h e  roadway 
e lement  i n  t h i s  d i s c u s s i o n . )  Although I do  n o t  know a t  what 
p l a c e  w e  w i l l  see t h e  a s y m p t o t i c  c h a r a c t e r i s t i c  of  t h e  d e a t h  
r a t e ,  I d o  suppose  t h a t  it is going  t o  l e v e l  o f f  t o  some i r r e d u c -  
i b l e  minimum a t  some p o i n t .  A t  t h a t  p o i n t ,  f u r t h e r  s a f e t y  g a i n s  
may be p o s s i b l e  o n l y  through a d d i t i o n a l  d r i v e r - o r i e n t e d  r e s e a r c h .  
N e v e r t h e l e s s ,  I d o  n o t  b e l i e v e  t h a t  t h i s  is p o s s i b l e  t o  a c h i e v e  
through i n c r e a s e d  e f f o r t s  t o  improve p r e d i c t i o n s  o f  who is g o i n g  
t o  have an a c c i d e n t  and through subsequent  i n t e r v e n t i o n  a t  some 
p o i n t  ahead of  t h a t  p r e d i c t e d  t i m e .  

I f  vou a r e  i n t e r e s t e d  i n  t h a t  l i t e r a t u r e .  t h e  b e s t  
r e c e n t  s t u d y  and a comprehensive rev iew o f  t h e  l i t e r a t u r e  is i n  
t h e  March, 1975 issue o f  t h e  J o u r n a l  o f  S a f e t y  Research .  I n c i -  
d e n t a l l v .  b r e a k i n a  i n t o  t h e  l i t e r a t u r e  i n  t h i s  f i e l d  is n o t  easy 
b e c a u s e - t h e r e  is no o r d e r l y  s e t  of  p u b l i c a t i o n s  as t h e r e  is i n  
o t h e r  academic d i s c i p l i n e s .  U n i v e r s i t i e s  or r e s e a r c h e r s  who are  
i n t e r e s t e d  i n  e n t e r i n g  t h i s  f i e l d  f o r  t h e  f i r s t  t i m e  would be  
w e l l  a d v i s e d  t o  d o  t h e  n e c e s s a r y  b u t  d i f f i c u l t  work involved  i n  
a comprehensive rev iew o f  t h e  l i t e r a t u r e .  

g r a d u a t e  s t u d e n t s ,  it is obvious  when someone is n o t  f a m i l i a r  
w i t h  t h e  key items i n  t h e  r e s e a r c h  l i t e r a t u r e ,  and t h i s  can  be  
a b i g  f a c t o r  i n  t h e  way a p r o p o s a l  is r e c e i v e d .  

As you know from having  s e e n  p a p e r s  from your own 

I d o  n o t  b e l i e v e  t h a t  w e  should  p u r s u e  a t t e m p t s  t o  
i d e n t i f y  a c c i d e n t - p r o n e  d r i v e r s  and t h e n  t a k e  ex t reme measures  
t o  remove them from t h e  d r i v i n g  p o p u l a t i o n .  I n s t e a d ,  emphasis 
s h o u l d  be  p l a c e d  on e v a l u a t i n g  counter-measure programs a s  t h e y  
a r e  be ing  f o r m u l a t e d .  More highway s a f e t y  money is c u r r e n t l y  
s p e n t  by t h e  s t a t e s  f o r  programs d e s i g n e d  t o  do something w i t h  or 
f o r  t h e  d r i v e r  t h a n  f o r  any o t h e r  s i n g l e  a s p e c t  o f  highway s a f e t y ,  
w i t h  t h e  p o s s i b l e  e x c e p t i o n  o f  t h e  a c t u a l  b u i l d i n g  of  highways. 
The e x p e r i m e n t a l  method f o r  e v a l u a t i n g  t h e s e  programs is n o t h i n g  
more t h a n  t h e  d i f f i c u l t  t a s k  o f  t r y i n g  t o  i n t r o d u c e  a r e a s o n a b l y  
r i g o r o u s  e x p e r i m e n t a l  d e s i g n  i n t o  a s o c i e t a l  program, o f  a c t u a l l y  

n 



OR. L O U I S  J .  PIGNATARO, HEAD, DEPARTMENT OF TRANSPORTATION, 
'. POLYTECHNIC I N S T I T U T E  OF NEW YORK 



4 1  

s e t t i n g  up t h e  n e c e s s a r y  c o n t r o l  g r o u p s ,  and o f  i n t r o d u c i n g  pro-  
grams o r  p i l o t  t e s t i n g  them so t h a t  t h e y  conform t o  t h e  c r i t e r i a  
f o r  r e a s o n a b l y  r i g o r o u s  e x p e r i m e n t a l  d e s i g n .  

The c r i t e r i a  m u s t  be r i g o r o u s  because  t h e  p r o b a b l e  
b e n e f i t  of  t h e  program is v e r y  modest. However, even i f  t h e  
impact of  t h e  program is small ,  it can  s t i l l  more o r  less break  
even on a c o s t  b a s i s .  The a n a l y s t  o r  r e s e a r c h e r ,  n e v e r t h e l e s s ,  
h a s  t h e  methodologica l  problem ( o r  t h e  e x p e r i m e n t a l  d e s i g n  
problem) o f  d e t e c t i n g  even t h i s  modest e f f e c t .  The sampling 
t e c h n i q u e s ,  t h e  e x p e r i m e n t a l  d e s i g n ,  and t h e  a n a l y t i c a l  
approaches  t h a t  can  i n d i c a t e  t h e  e x t e n t  o f  a c t u a l  b e n e f i t  i n  
e x p e r i m e n t a l  programs a r e  d i f f i c u l t  t o  d e v e l o p  and d e s e r v e  a 
c o n s i d e r a b l e  amount o f  our a t t e n t i o n .  

I b e l i e v e  t h a t  w e  a r e  a long  way from having  s o l v e d  
t h e  problem of  c r a s h e s  on t h e  highway. N e v e r t h e l e s s ,  w e  may be 
c l o s e r  t h a n  w e  r e a l i z e  t o  t h e  p o i n t  a t  which a p p r e c i a b l e  g a i n s  
a r e  v e r y ,  v e r y  d i f f i c u l t  t o  come by. I t  may be  t h a t  w i t h  c u r r e n t  
r o a d s i d e  h a z a r d  removal programs,  and w i t h  t h e  achievement  of  
occupant  r e s t r a i n t ,  w e  may, p e r h a p s  i n  t h e  n e x t  1 5  y e a r s ,  be  
r e a c h i n g  t h e  p o i n t  beyond which f u t u r e  g a i n s  w i l l  be  v e r y  d i f f i -  
c u l t  and v e r y  e x p e n s i v e  t o  a c h i e v e .  A t  t h a t  time, it is going  t o  
r e q u i r e  a g r e a t  d e a l  of  i n g e n u i t y  t o  c o n t i n u e  t o  make highway 
s a f e t y  g a i n s .  I b e l i e v e  t h a t  w e  m u s t  beg in  now t o  look  ahead i n  
a n t i c i p a t i o n  of  t h a t  time. 

Thank you v e r y  much. 

MR. RABINS: Thank you,  Dr. Campbell. I hope w e  d o n ' t  
g e t  t o  t h e  p o i n t  where w e  l o c k  up a l l  t h e  p e o p l e  who a r e  poten-  
t i a l  a c c i d e n t  h a z a r d s ,  because  a t  one time o r  a n o t h e r  I s u s p e c t  
a l l  of  u s  would be i n  t h e  " c l i n k "  f o r  some time. I t  is l i k e  
Pogo's  c l a s s i c  comic s t r i p :  "I have m e t  t h e  enemy and he is u s . "  

Systems S a f e t y  Methodology. P r o f e s s o r  P i g n a t a r o  h a s  been w i t h  
t h e  P o l y t e c h n i c  I n s t i t u t e  o f  Brooklyn,  now P o l y t e c h n i c  I n s t i t u t e  
of N e w  York, s i n c e  1 9 5 1  and c u r r e n t l y  he is t h e  head of  t h e  
Department of  T r a n s p o r t a t i o n  P l a n n i n g  and Engineer ing  a t  t h e  
P o l y t e c h n i c  I n s t i t u t e  of  N e w  York. Dr. P i g n a t a r o  is c u r r e n t l y  
under c o n t r a c t  w i t h  t h e  Department of T r a n s p o r t a t i o n ,  working on 
t h e  s u b j e c t  of h i s  a d d r e s s .  

O u r  next speaker is going t o  t a l k  on t h e  s u b j e c t  of 

MR. PIGNATARO: Thank you,  M i k e .  

My s u b j e c t  is t r a n s p o r t a t i o n  s a f e t y  from a sys tems 
v iewpoin t .  The most common and r e a d i l y  o b s e r v a b l e  phenomena 
r e g a r d i n g  t r a n s p o r t a t i o n  s a f e t y  is t h e  m u l t i t u d e  of  s o l u t i o n s  
a v a i l a b l e .  

S a f e t y  e x p e r t s  everywhere a g r e e  on t h e  complexi ty  of  
a s p e c t s  r e l a t e d  t o  t r a n s p o r t a t i o n  s a f e t y  and o f f e r  a m u l t i t u d e  o f  
s o l u t i o n s .  Some a r e  l o o k i n g  a t  t h e  o p e r a t o r  and t h e  a c t i v i t i e s  
i n f l u e n c i n g  h i s  per formance ,  w h i l e  o t h e r s  look  a t  t h e  methods t o  
minimize a c c i d e n t  o c c u r r e n c e  and its impact .  

approaches  t o  s a f e t y  i n  t h e  f i e l d  of  t r a n s p o r t a t i o n  r e l y  h e a v i l y  
upon two b a s i c  p r o c e d u r e s .  One is t h e  p r e v e n t i v e  c o n s i d e r a t i o n s  
i n  d e s i g n  and t h e  o t h e r  is t h e  s t u d i e s  of a c c i d e n t  e x p e r i e n c e .  

Though fragmented i n  n a t u r e ,  t h e  c u r r e n t  methods and 

The i n t e n s i t y  w i t h  which t h e s e  methods a r e  a p p l i e d  and 
c o n s e q u e n t l y  t h e i r  e f f e c t i v e n e s s ,  v a r i e s  g r e a t l y  from mode t o  
mode. A i r c r a f t  a r e  d e s i g n e d ,  t e s t e d ,  and c e r t i f i e d  w i t h  s a f e t y  - - 
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i n  mind, w h i l e  a u t o m o b i l e s  have s a f e t y  f e a t u r e s  t h r u s t  upon them 
and r a p i d  t r a n s i t  r a i l ca r s  l a c k  a s t a n d a r d i z e d  approach t o  s a f e t y  
a l t o g e t h e r .  

The problem o f  t r a n s p o r t a t i o n  s a f e t y  encompasses a l l  
modes, a l l  classes o f  p o p u l a t i o n ,  a l l  economic l e v e l s  and a l l  
t r a n s p o r t  purposes .  I n  te rms  of  numbers of  a c c i d e n t s ,  d e a t h s ,  
and i n j u r i e s ,  t h e  motor v e h i c l e  mode predominates ;  n e v e r t h e l e s s ,  
t h e  problem g o e s  beyond motor v e h i c l e  s t a t i s t i c s .  The h i s t o r y  of  
t r a n s p o r t a t i o n  is r e p l e t e  w i t h  examples: t h e  p e r  i o d i c  t r a g e d i e s  
of a i r  c r a s h e s  i n v o l v i n g  l a r g e r  and l a r g e r  a i r c r a f t ;  subway 
t r a i n s  c r a s h i n g  or m a l f u n c t i o n i n g  a f t e r  many y e a r s  o f  n e g l e c t  
and encroaching  d e c r e p i t u d e ;  modern r a p i d  t r a n s i t  v e h i c l e s  be ing  
d e l i v e r e d  w i t h  serious errors and f a u l t s  i n  d e s i g n .  These 
E r e s e n t  a g r e a t  need f o r  a s y s t e m a t i c  methodology and i ts  a p p l i -  
c a t i o n ,  ra ther  t h a n  r e l i a n c e  upon t r a d i t i o n a l  a p p r o a c h e s ,  which 
have n o t  provided  t h e  answers  s o u g h t  by t h e  i n d u s t r y .  

R e c e n t l y ,  methods deve loped  f o r  NASA s p a c e  p r o b e s  and 
f o r  m i l i t a r y  p u r p o s e s  by t h e  U.S. Department o f  Defense ,  revolv-  
ing around t h e  c o n c e p t  of  sys tem s a f e t y ,  a r e  b e i n g  s t u d i e d  t o  
p r o v i d e  an answer to s a f e t y  problems p l a g u i n g  t h e  t r a n s p o r t a t i o n  
i n d u s t r y .  

t h e  P o l y t e c h n i c  r e p r e s e n t  one of  t h e  f i r s t  major p r o j e c t s  t o  
a d a p t  and t a i l o r  e x i s t i n g  sys tems s a f e t y  methodology t o  t h e  needs  
o f  t h e  t r a n s p o r t a t i o n  i n d u s t r y .  

The p r e s e n t  i n t e r - d i s c i p l i n a r y  e f f o r t s  under taken  a t  

There a re  t h r e e  p h a s e s  t h a t  were proposed under t h i s  
s t u d y .  The f i r s t  phase  d e a l s  w i t h  t h e  i d e n t i f i c a t i o n  and r e s o l u -  
t i o n  of  key issues and p r e p a r a t i o n  of  a d r a f t  methodology f o r  t h e  
s t u d y  of  t r a n s p o r t a t i o n  sys tems s a f e t y  f o r  a l l  modes. The second 
phase  d e a l s  w i t h  t h e  a p p l i c a t i o n  of  t h e  methodology a s  deve loped  
and t h i s  i n v o l v e s  t h e  s e l e c t i o n ,  e x e c u t i o n ,  and r e p o r t i n g  of  case 
s t u d i e s .  The t h i r d  and f i n a l  phase  d e a l s  w i t h  t h e  r e f i n e m e n t  o f  
t h e  methodology,  g e n e r a l i z a t i o n  of  g u i d e l i n e s  and f u r t h e r  t e s t i n g ,  
i f  n e c e s s a r y .  

During t h e  f i r s t  y e a r  o f  t h e  s t u d y ,  w e  a r e  d e v o t i n g  our  
e f f o r t s  t o  t h e  f o l l o w i n g :  

o rev iew o f  t e c h n i q u e s  and methods r e l a t e d  t o  sys tems 
s a f e t y  f o r  a p p l i c a b i l i t y  t o  t r a n s p o r t a t i o n  s a f e t y ,  

o t h e  rev iew o f  e x i s t i n g  s a f e t y  p r o c e d u r e s  employed i n  
t h e  t r a n s p o r t a t i o n  i n d u s t r y  and t h e i r  v a l i d i t y ,  

o t h e  e s t a b l i s h m e n t  o f  key issues  t o  be  f u r t h e r  
i n v e s t i g a t e d  and i n c o r p o r a t e d  i n t o  t h e  f i n a l  methodology, and 

o t h e  a d a p t a t i o n  o f  NASA-DOD s y s t m s  s a f e t y  p r o c e d u r e s  
and t h e i r  development  i n t o  an o v e r a l l  methodology a p p l i c a b l e  t o  
a l l  modes. 

Through t h e  y e a r s ,  sys tem a n a l y s i s  t e c h n i q u e s  have been 
d e v i s e d  and used t o  maximize sys tems d e s i g n  and o p e r a t i n g  objec-  
t i v e s .  T h e i r  i n t e n t  h a s  been t o  e n a b l e  dec is ion-makers  t o  r e a c h  
c o r r e c t  c o n c l u s i o n s ,  u s i n g  an o r d e r l y  p r o c e s s  of d a t a  c o l l e c t i o n ,  
a n a l y s i s ,  model ing,  management, and e v a l u a t i o n .  

A s  t h e  sys tem a n a l y s i s  d i s c i p l i n e  h a s  deve loped ,  
d i s t i n c t  s u b c l a s s e s  such  as  c o n t r o l ,  communication, r e l i a b i l i t y ,  
and s a f e t y  a n a l y s i s  have appeared .  Many o f  t h e s e  d i s c i p l i n e s ,  
e s p e c i a l l y  s a f e t y  and r e l i a b i l i t y ,  have been encouraged i n  t h e i r  
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development  by DOD and NASA r e q u i r e m e n t s .  

and its t e c h n i q u e s  have been used e f f e c t i v e l y  by t h e  m i l i t a r y ,  
t h e  a e r o s p a c e  i n d u s t r y ,  and more r e c e n t l y ,  by t h e  Atomic Energy 
Commission on p r o j e c t s  where d e s i g n s ,  equipment ,  and p r o c e d u r e s  
were deve loped  w i t h o u t  p r e c e d e n t s  (and  t h e r e f o r e  w i t h o u t  
g u i d a n c e ) ,  and where t h e  consequences o f  f a i l u r e  a r e  e x t r e m e l y  
s e r i o u s .  

Systems s a f e t y  a n a l y s i s  is a r e l a t i v e l y  new d i s c i p l i n e  

The need t o  i d e n t i f y ,  a t  t h e  e a r l i e s t  s t a g e s  o f  d e s i g n ,  
a l l  p o s s i b l e  e l e m e n t s  or combina t ions  of  causes t h a t  might  
c o n t r i b u t e  t o  a f a i l u r e  of  t h e  sys tem,  l e d  t o  development  of  a 
set of  f o r m a l i z e d  p r o c e d u r e s  f o r  s a f e t y  a n a l y s i s ,  named sys tem 
s a f e t y .  These p r o c e d u r e s  r e q u i r e d  a l o g i c a l  examinat ion  of  a l l  
e l e m e n t s  o f  a sys tem and t h e  i d e n t i f i c a t i o n  o f  a l l  p o s s i b l e  
s o u r c e s  of  a c c i d e n t s .  The a n a l y s i s  d o e s  n o t  end w i t h  t h e  i d e n t i -  
f i c a t i o n  of  h a z a r d s ,  b u t  estimates t h e  p r o b a b i l i t y  of  t h e i r  
o c c u r r e n c e ,  and p o i n t s  our  a v a i l a b l e  o p t i o n s  f o r  t h e i r  e l i m i n a -  
t i o n  o f  m i n i m i z a t i o n .  

I n  a d d i t i o n  t o  s a f e t y  a n a l y s i s ,  sys tem s a f e t y  i n c l u d e s  
a set of  m a n a g e r i a l ,  c o n t r a c t u a l ,  manufac tur ing ,  t e s t i n g ,  and 
o p e r a t i o n a l  p r o c e d u r e s .  T h i s  h a s  proved t o  be an i n v a l u a b l e  
m a n a g e r i a l  t o o l  i n  improving t h e  decis ion-making p r o c e s s  regard-  
ing h a z a r d  e l i m i n a t i o n ,  h a z a r d  c o n t r o l ,  and r i s k  t a k i n g  a t  t h e  
e a r l i e s t  s t a g e s .  

T h i s  s y s t e m a t i c  approach t o  s a f e t y  i n c l u d e s  c o n c e p t u a l  
f o r m u l a t i o n ,  d e s i g n ,  test and e v a l u a t i o n ,  c o n s t r u c t i o n ,  t r a i n i n g ,  
c e r t i f i c a t i o n ,  o p e r a t i o n ,  and maintenance.  

A t r a n s p o r t a t i o n  p r o j e c t  c a n  be  d i v i d e d  i n t o  s e v e r a l  
p a r t s  based on i t s  e v o l u t i o n a r y  development .  There a r e  f i v e  
d i s t i n c t  l e v e l s  a t t a c h e d  t o  a t r a n s p o r t a t i o n  sys tem c y c l e ,  t h e  
c o n c e p t u a l  l e v e l ,  t h e  c o n t r a c t u a l  and p r e l i m i n a r y  d e s i g n  l e v e l ,  
t h e  e n g i n e e r i n g  d e s i g n  l e v e l ,  p r o d u c t i o n  or c o n s t r u c t i o n  l e v e l ,  
and,  f i n a l l y ,  t h e  o p e r a t i o n a l  and main tenance  l e v e l .  

T h i s  "system l i f e  c y c l e "  o r i g i n a t e d  w i t h  t h e  m i l i t a r y ,  
and h a s  been a d a p t e d  t o  t h e  r e q u i r e m e n t s  o f  t h e  t r a n s p o r t a t i o n  
i n d u s t r y .  In  some cases ( a s  w i t h  t h e  m i l i t a r y ) ,  a sys tem may be 
d e c l a r e d  " o b s o l e t e "  and d i s p o s e d  o f .  T h i s  is i n c l u d e d  i n  t h e  
system l i f e  c y c l e  f o r  t r a n s p o r t a t i o n ,  o n l y  as  a remote p o s s i b i l -  
i t y .  However, w e  a l m o s t  came close t o  t h a t  w i t h  t h e  Morgantown 
system. 

Systems S a f e t y  Methodology is a management t o o l  bu t -  
t r e s s e d  i n  t h e  t e c h n i c a l  a n a l y t i c a l  p r o c e d u r e s  f o r  i d e n t i f y i n g  
t h e  p r o b a b l e  a r e a s  o f  f a i l u r e  i n  t h e  system. The methodology is 
pursued by developing  a Program P l a n  which r e q u i r e s :  

-r 

o F i r s t ,  d e f i n i n g  t h e  sys tem.  The sys tem m u s t  be  
d e f i n e d  by its b o u n d a r i e s  and t h e  d e t a f l s  o f  i ts  i n f r a s t r u c t u r e .  

o Second, s e t t i n g  s a f e t y  g o a l s  and o b j e c t i v e s .  What 
l e v e l  o f  s a f e t y  is a c c e p t a b l e ?  What l e v e l  of s a f e t y  is achiev-  
a b l e  w i t h i n  g i v e n  c o n s t r a i n t s  and r e s t r a i n t s ?  W e  have heard  a 
good d e a l  a b o u t  t h i s  d u r i n g  t h i s  morning ' s  t a l k s .  

r e s p o n s i b i l i t i e s .  Who is r e s p o n s i b l e  f o r  s e t t i n g  t h e  g o a l s ?  Who 
is r e s p o n s i b l e  for o v e r a l l  s a f e t y  of  t h e  sys tem? 

t h e i r  c o n t r o l s .  A n a l y t i c a l  methods such  a s  t h e  f a i l u r e  mode 
e f f e c t s  a n a l y s i s  o r  f a u l t  t r e e  a n a l y s i s  would be a p p l i e d  h e r e .  

o T h i r d ,  d e t e r m i n e  o r g a n i z a t i o n a l  s t r u c t u r e  and 

o F o u r t h ,  i d e n t i f y  i n  p r e l i m i n a r y  f a s h i o n ,  h a z a r d s  and 
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o F i f t h ,  d e f i n e  and d e s c r i b e  s c h e d u l i n g  and rev iew 
p r o c e d u r e s ,  t h a t  i s ,  e s t a b l i s h  m i l e s t o n e s .  Regular  rev iew 
p r o c e s s e s  and p r o c e d u r e s  m u s t  be  e s t a b l i s h e d .  

ing performance.  T h i s  i n v o l v e s  " b e f o r e  and a f t e r "  s t u d i e s  and 
s p e c i f i c  p r o c e d u r e s  f o r  n o t i n g  changes i n  s a f e t y  l e v e l s .  

o S i x t h ,  d e s c r i b e  methods f o r  e v a l u a t i n g  and monitor-  

o Seventh ,  d e f i n e  d a t a  b a s e  and documentat ion r e q u i r e -  
ments and p r o e e d u r e s .  Where and i n  what form a r e  d a t a  r e q u i r e d  
f o r  t h e  a n a l y s e s  t o  be made? T h i s  was p o i n t e d  o u t  s e v e r a l  times 
t h i s  morning; What document should  be p r e p a r e d  f o r  s p e c i f i c  n 
r e p o r t i n g  p r o c e d u r e s ?  

A n a l v t i c a l  t e c h n i a u e s  a r e  used where acm1 i c a b l e  and 
where a p p r o p r i a t e ,  b u t  t h e  & e r a 1 1  management app;oach, p r o p e r l y  
i m p l e m e n t e d ,  should  e l i m i n a t e  t h e  h i t - o r - m i s s ,  or f ragmented,  
approach t o  s a f e t y  which w e  have t o d a y ,  which is w a s t e f u l  of bo th  
e f f o r t  and money. 

p o t e n t i a l  h a z a r d s  can  be i d e n t i f i e d  b e f o r e  t h e y  a r e  a c t i v a t e d .  
The t h r u s t  of a sys tem s a f e t y  approach  is o r i e n t e d  towards 
a c t i o n ,  r a t h e r  t h a n  r e a c t i o n .  T h i s  is one of  t h e  main d i f f e r -  
e n c e s  beween t h e  c l a s s i c a l ,  c o n s e r v a t i v e  approach  t o  s a f e t y ,  and 
t h e  dynamic sys tem s a f e t  approach  which w e  a r e  d i s c u s s i n g  today .  
A c c i d e n t s  can  be prevent:d i f  n e c e s s a r y  and a d e q u a t e  a c t i o n  is 
t a k e n  t o  e l i m i n a t e  and c o n t r o l  h a z a r d s .  A sys tem s a f e t y  approach  
d o e s  n o t  imply t h e  sys tem m u s t  be r i s k  f r e e ,  b u t  r a t h e r ,  t h a t  
r i s k  can  be  c o n t r o l l e d  and made known t o  management. Thus, t h e  
r e s o u r c e s  needed t o  d e s i g n  or  r e d e s i g n  a t r a n s p o r t a t i o n  system t o  
meet s p e c i f i c  r i s k s  c a n  be e s t i m a t e d  a t  t h e  o u t s e t  and r e f i n e d  a s  
work p r o g r e s s e s .  Development of  d a t a  t o  s u p p o r t  m a n a g e r i a l  d e c i -  
s i o n s  may be s e e n  a s  t h e  r e a l  r o l e  o f  sys tem s a f e t y .  

Through t h e  u s e  of  a s y s t e m a t i c  approach  t o  s a f e t y ,  

Thank you. 

MR. RABINS: Thank you, Lou. I know t h a t  t h e  Depart-  
ment is l o o k i n g  forward t o  t h e  c o n t i n u e d  f low o f  r e s u l t s  from 
your r e s e a r c h  and w e  a r e  v e r y  a n x i o u s  t o  u t i l i z e  them a c r o s s  a l l  
o f  t h e  modes, so  your work f i t s  i n  v e r y  much w i t h  t h e  g o a l  of  
t h i s  c o n f e r e n c e .  

Your remark a b o u t  t h e  AEC sys tems s t u d i e s  b r i n g s  t o  
mind t h e  r e c e n t  cover  s t o r y  i n  N e w s w e e k  a b o u t  n u c l e a r  power 
p l a n t s :  a s t u d y  by,  I b e l i e v e ,  P r o f e s s o r  Rasmussen a t  M.I .T.  on 
t h e  p r o b a b i l i t y  o f  c a t a s t r o p h e .  I b e l i e v e  he  came up w i t h  a 
number l i k e  one chance  i n  50 b i l l i o n  of a d i s a s t e r ,  i f  I remember 
c o r r e c t l y ,  b u t  t h a t  g e t s  back t o  what you brought  up, Dr. 
G r i m a l d i ,  a b o u t  how d o  you p r e d i c t  t h e  sequence  o f  event's t h a t  
i n v o l v e  t h e  human be ing  a s  one l i n k  i n  t h e  sequence ,  and t h e  
u n p r e d i c t a b i l i t y  o f  t h e  human f a c t o r .  

Our f i n a l  s p e a k e r  is P r o f e s s o r  Herold A .  Sherman, who 
is Execut ive  D i r e c t o r  of  t h e  I n s t i t u t e  of  S a f e t y  and Systems 
Management a t  t h e  U n i v e r s i t y  of Southern  C a l i f o r n i a .  H e  is a l s o  
P r e s i d e n t  o f  t h e  F l i g h t  S a f e t y  Foundat ion.  Dr. Sherman h a s  been 
t r a i n e d  i n  b u s i n e s s  a d m i n i s t r a t i o n  and h a s  had long  e x p e r i e n c e  
w i t h  a number of  d i f f e r e n t  companies and a s  a c o n s u l t a n t  t o  a 
number of  companies .  S i n c e  1963 he  h a s  been w i t h  t h e  U n i v e r s i t y  
of  Southern  C a l i f o r n i a .  H e  h a s  broad s e r v i c e  i n  both  academic 
and community a f f a i r s  and s i n c e  1968 he  h a s  been i n  h i s  c u r r e n t  
p o s i t i o n  a s  E x e c u t i v e  D i r e c t o r  o f  t h e  I n s t i t u t e .  H i s  t o p i c  is a 
f i t t i n g  wrap-up f o r  t h i s  morning ' s  s e s s i o n .  The t i t l e  is "What 
To Do w i t h  t h e  A l l i g a t o r s . "  

MR. SHERMAN: Thank you,  M i k e ,  P h i l ,  and I w i l l  j u s t  
s a y ,  d i s t i n g u i s h e d  p a r t i c i p a n t s .  
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I would l i k e  t o  take a l i b e r t y ,  a s  t h e  Admiral d i d ,  and 
i n t r o d u c e  some of  my a s s o c i a t e s  t h a t  a r e  h e r e  t o d a y .  Unfortu-  
n a t e l y ,  I d o n ' t  h a v e - t h e  d i s c i p l i n e  he  has .  '1  see some have 
a l r e a d y  gone. J e r r y  F l e t c h e r  was h e r e .  H e  is t h e  D i r e c t o r  o f  
t h e  T r a f f i c  S a f e t y  Center  i n  t h e  I n s t i t u t e .  J e r r y  is a l s o  a pro- 
f e s s o r  i n  t h e  School  of  Engineer ing .  Jack  B a i r d  was h e r e .  Jack  
is a r e t i r e d  Naval a v i a t o r ,  a c a p t a i n ,  and h a s  been involved  i n  
a c c i d e n t  r e s e a r c h  f o r  many, many y e a r s  and he  is p r o b a b l y  one of  
t h e  a u t h o r i t i e s  on a u t o m o t i v e ,  bus and t r u c k  a c c i d e n t  e v a l u a t i o n .  

W e  d o  have H e r k  Roland. W e  have j u s t  heard  a b o u t  
sys tem s a f e t y .  H e r k  o r i g i n a l l y ,  back i n  1965 and '66, worked 
w i t h  Chuck Miller i n  t h e  development  of  t h e  o r i g i n a l  MIL s t a n d a r d s  
f o r  sys tem s a f e t y  w i t h  DOD. H e  is now our P I  on b i c y c l e s .  H e  is 
going  t o  be an a u t h o r i t y  on b i c y c l e s  f o r  DOT. Herk, w i l l  you 
s t a n d  up,  p l e a s e ?  

Also,  J a c k  C a r r o l l ;  J a c k ,  would you s t a n d ?  J a c k  h a s  a 
human f a c t o r s  background,  on l o a n  t o  us  from NTSB, and is s e r v i n g  
a s  managing d i r e c t o r  of  t h e  F l i g h t  S a f e t y  Foundat ion  h e r e  i n  
Washington. That  is an a f f i l i a t e  of  t h e  u n i v e r s i t y ,  b u t  it is 
i n t e r n a t i o n a l  i n  t h e  c i v i l i a n  a v i a t i o n  a r e a .  

W e  have been f i g h t i n g  t h e  a l l i g a t o r s  a l l  morning and I 
g u e s s  d r a i n i n g  t h e  swamp more r e c e n t l y .  What I t h o u g h t  I would 
d o  would be  n o t  e x a c t l y  what I was r e q u e s t e d  t o  d o ,  b u t  see what 
w e  s h o u l d  do w i t h  t h e  a l l i g a t o r s .  F i r s t ,  I would l i k e  t o  see a 
show of hands of  how many e n g i n e e r s  a r e  h e r e ,  e n g i n e e r s  from 
s c h o o l s  o f  e n g i n e e r i n g ,  e n g i n e e r s  by t r a i n i n g ,  t e c h n i c a l  t y p e s .  
Would you a l l  r a i s e  your hand, p l e a s e ?  

[There was a show o f  hands.]  

MR. SHERMAN: Thank you. That  is j u s t  a b o u t  everyone.  
I w i l l  go  on because w e  need good e n g i n e e r i n g  i n  s a f e t y .  The 
a l l i g a t o r s  have been p r e t t y  w e l l  i d e n t i f i e d  by t h e  d i s t i n g u i s h e d  
s p e a k e r s  from government t h i s  morning by t h e  s t a t e m e n t  of p o l i c y  
of  t h e  S e c r e t a r y .  T h i s  was handed o u t  t o  everyone.  I t h i n k  a 
good p l a c e  t o  s t a r t  and maybe summarize t h i s  morning would be t h e  
G u i d e l i n e s *  f o r  t h e  Conference  Workshop on In te r -modal  S a f e t y  
Research Needs. That  document e x t r a c t e d  s t a t e m e n t s  of  r e s e a r c h  
needs from t h e  s t a t e m e n t  o f  a n a t i o n a l  t r a n s p o r t a t i o n  p o l i c y .  

t h e  G u i d e l i n e s  now b u t  I t h i n k  i f  you look  c a r e f u l l y  a t  t h e s e  
you w i l l  f i n d  t h a t  of a l l  o f  t h e s e  n e e d s ,  t h e r e  may be  o n l y  one 
or t w o  t h a t  are  t e c h n i c a l  i n  n a t u r e  and t h a t  t h e  m a j o r i t y  o f  
t h e s e  needs d e a l  w i t h  dec is ion-making ,  p o l i c y  f o r m u l a t i o n ,  and 
need f o r  b e t t e r  u n d e r s t a n d i n g ,  r e c o g n i z i n g ,  and e v a l u a t i n g  
consequences of a c t i o n .  

I won' t  t a k e  t h e  t i m e  t o  go  through appendix I I * *  of  

I t h i n k  t h a t  t h e  O f f i c e  o f  U n i v e r s i t y  Research i n  t h e  
few y e a r s  it h a s  been o p e r a t i n g  h a s  done an o u t s t a n d i n g  j o b  i n  
g e t t i n g  o f f  t h e  ground,  b u t  I would l i k e  t o  recommend now t h a t  we 
have a new S e c r e t a r y  and a new s t a t e m e n t  on r e s e a r c h  p o l i c y  and 
r e s e a r c h  needs ,  t h a t  maybe some o f  t h e  e f f o r t  be  devoted  and 
r e d i r e c t e d  i n  t h e  n e x t  few y e a r s .  

Those of  you who have p icked  up, or r e c e i v e d  i n  t h e  
m a i l ,  a ye l low book*** on t h e  awards t o  academic i n s t i t u t i o n s  by 

* The G u i d e l i n e s  a r e  inc luded  as appendix I t o  t h i s  r e p o r t .  
**  A l ist  of  r e s e a r c h  needs  i d e n t i f i e d  i n  t h e  N a t i o n a l  Transpor-  

t a t i o n  P o l i c y  S ta tement .  They a r e  e x t r a c t e d  and inc luded  a s  
appendix I1 t o  appendix  I of  t h i s  r e p o r t .  

ment o f  T r a n s p o r t a t i o n  i n  FY 1975. 
*** DOT-TST-76-37, Awards t o  Academic I n s t i t u t i o n s  by t h e  Depart-  
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DOT i n  1975  may have noted  t h a t  t h e r e  are  v e r y  few awards t h a t  
a r e  b e h a v i o r a l  or m a n a g e r i a l  i n  c o n t e x t .  If w e  take  a l o o k ,  for 
example, a t  t h e  F e d e r a l  Rai lway A d m i n i s t r a t i o n  p r e s e n t a t i o n  on 
roadbeds ,  a l l  of  t h e  u n i v e r s i t y  r e s e a r c h  is d i r e c t e d  i n  t e c h n i c a l  
a r e a s ,  b u t  w e  c o n t i n u e  t o  hear  a b o u t  t h e  problems w i t h  human 
f a c t o r s .  

So, I would recommend, f i r s t ,  t h a t  t h e  e f f o r t s  of  t h e  
u n i v e r s i t y  r e s e a r c h ,  n o t  n e c e s s a r i l y  i n  t h e  modes, b u t  i n  t h e  
u n i v e r s i t y  r e s e a r c h ,  c o n s i d e r  some r e d i r e c t i o n  and e f f o r t s  t o  t h e  
needs t h a t  have been t a l k e d  a b o u t  t o d a y ,  o t h e r  t h a n  t e c h n o l o g i c a l .  
Maybe even h a l f  s h o u l d  be  r e d i r e c t e d ,  w i t h o u t  r e s t r i c t i n g  t h e  
seed  money t h a t  is going  t o  u n i v e r s i t i e s  on t e c h n i c a l  t o p i c s  t h a t  
have a p o t e n t i a l  pay-out. 

Secondly ,  I would recommend t h a t  t h e  O f f i c e  of  Uni- 
v e r s i t y  Research  and DOT r e c o g n i z e  t h a t  most of  t h e  needs  you 
have been t a l k i n g  a b o u t  have two c h a r a c t e r i s t i c s .  F i r s t ,  t h e y  
are  b e h a v i o r a l ;  t h e y  i n v o l v e  a t t i t u d e s ,  m o t i v a t i o n ,  and human 
f a c t o r s .  Second, t h e y  r e q u i r e  m a n a g e r i a l  decis ion-making:  t h e y  
a r e  s t a t e m e n t s  of  p o l i c y  and d a t a  i n f o r m a t i o n  accumula t ion .  I 
d i d  see one good example o f  t h e  i n c l u s i o n  of  human f a c t o r s  i n  t h e  
NTSB r e v i s i o n  o f  t h e i r  ground s a f e t y  and a u t o m o t i v e  i n v e s t i g a t i o n  
form which w i l l  have a s i z a b l e  human f a c t o r s  b lock  i n  it f o r  t h e  
f i r s t  t i m e .  

I asked  i f  t h e r e  were many e n g i n e e r s  p r e s e n t .  W e  d i d  
g e t  a l a r g e  show of  hands.  W e  d o  f i n d  t h a t  s a f e t y  somehow is 
v e r y  c l o s e l y  r e l a t e d  t o  e n g i n e e r i n g  because  of  t h e  t e c h n o l o g i c a l  
n a t u r e  o f  t h e  s u b j e c t ,  b u t  t h e  problems t h a t  w e  need t o  a d d r e s s  
f r e q u e n t l y  a re  n o t  e n g i n e e r i n g  or t e c h n o l o g i c a l  problems.  They 
a r e  p e o p l e  problems and t h i s  is t h e  t h i n g  t h a t  I would s t r e s s .  

where w e  c o u l d ,  w i t h  l e g a l  enforcement  o f  a speed  l i m i t ,  con- 
t r i b u t e  t o  some d e g r e e  t o  a g r e a t  r e d u c t i o n  i n  l o s s  o f  l i v e s  under 
t h e  cause of  e n e r g y ,  b u t  w e  could  n o t  accompl ish  t h a t  w i t h  s e a t  
b e l t s ,  w i t h  mechanica l  means, and w i t h  a s i z a b l e  e x p e n d i t u r e .  

So I t h i n k  t h a t  w i t h  t h e  a l l i g a t o r s ,  what w e  r e a l l y  
need t o  d o  is t o  t a k e  c h a r g e  of  them and t r y  and tame them and 
change t h e i r  behavior  and t h e i r  a t t i t u d e s .  We are  n o t  go ing  t o  
accompl ish  t h i s  u n l e s s  w e  p r o v i d e  management and t h a t  means 
p l a n n i n g ,  i n f o r m a t i o n  and d a t a  c o n t r o l ,  and m o n i t o r i n g .  These 
a re  t h e  t h i n g s  t h a t  you have  been t a l k i n g  a b o u t  today .  

The 55-mile a n  hour speed  l i m i t  w a s  a good example of 

Now, John G r i m a l d i  ment ioned t h e  amount of money t h a t  
is s p e n t  on c a n c e r  r e s e a r c h .  W e  are  a l l  f a m i l i a r  w i t h  t h e  amount 
of  d o l l a r s  t h a t  go  i n t o  r e s e a r c h  i n  o t h e r  d e p a r t m e n t s  i n  govern-  
ment. I would l i k e  t o  j u s t  look  w i t h i n  DOT from my own perspec-  
t i v e ,  and t h e  d o l l a r s  add up t o  a b o u t  2 2  m i l l i o n  d o l l a r s  s p e n t  by 
t h e  a g e n c i e s  for u n i v e r s i t y  r e s e a r c h .  The major a g e n c i e s  t h a t  
a r e  funding  u n i v e r s i t i e s  are  t h e  O f f i c e  o f  t h e  S e c r e t a r y ,  Univer- 
s i t y  Research ,  NHTSA, and F e d e r a l  Highway. Now it is i n t e r e s t i n g  
t h a t  t h e s e  t h r e e  a d m i n i s t r a t i o n s  or o f f i c e s  have  t h e  s m a l l e s t  DOT 
budget :  F e d e r a l  Highway w i t h  $ 5 4  m i l l i o n ,  NHTSA w i t h  $39 m i l l i o n .  
They are  t h e  major c o n t r i b u t o r s  t o  u n i v e r s i t y  r e s e a r c h .  So, 
a n o t h e r  recommendation I would make would be  a t  t h e  macro l e v e l .  
I f  we a r e  r e a l l y  s e r i o u s  a b o u t  s a v i n q  l i v e s  i n  a u t o m o b i l e s ,  w e  
want t o  r e c o g n i z e  t h e  d o l l a r s  t h a t  these a g e n c i e s  r e a l 1  
have t o  d o  t h e  j o b .  

‘One of  t h e  problems u n i v e r s i t i e s  have is t h a t  
government l i k e s  t o  d o  t h i n g s  f o r  themselves .  The FAA 
example. The FAA spends  $ 3 . 8  m i l l i o n  w i t h  u n i v e r s i t i e s  

have t o  

t h e  
s a good 

$800 , 000 
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o f  t h a t ,  p l u s ,  i s  f o r  a t r a i n i n g  program w i t h  a u n i v e r s i t y ,  s o  
t h e y  spend $3 m i l l i o n  .from a budget  approaching 'S1.5 b i l l i o n .  

% .  

The in-house r e s e a r c h  t h a t  g o e s  on i n  FAA is p r o b a b l y  
25 t o  1 0 0  times what is c o n t r a c t e d  o u t  t o  u n i v e r s i t i e s .  I t h i n k  
t h a t  might  be  something t h a t  someone could  look  a t .  I a m  n o t  s u r e  
it w i l l  change,  b u t  a r e s e a r c h  agency h a s  been developed  i n  t h a t  
o r g a n i z a t i o n  w i t h  a s i z a b l e ,  w i t h  a g r e a t  amount o f ,  funding .  
I t h i n k  t h e r e  a r e  a l o t  o f  r e a s o n s  it could  be  done o u t s i d e  and 
maybe s h o u l d  !e done o u t s i d e .  

w e  can  do ,  and t h i s  h a s  been touched on e a r l i e r ,  is t o  d e v e l o p  
s o c i a l  and economic models. T h i s  d o e s n ' t  n e c e s s a r i l y  have t o  be 
done i n  s c h o o l s  o f  e n g i n e e r i n g  or by e n g i n e e r s ,  because  w e  have 
mathemat ica l  and computer s i m u l a t i o n  i n  many, many o t h e r  a r e a s ,  

What e l se  can  w e  d o  w i t h  t h e  a l l i g a t o r s ?  One t h i n g  

Another e f f o r t  would be  t o  a p p l y  some d i f f e r e n t  
methodology t h a t  is e x i s t i n g .  W e  heard  t h i s  morning a b o u t  
hazardous  m a t e r i a l s .  W e  had a modest c o n t r a c t  f o r  hazardous  
materials w i t h  Mr. Burns h e r e  t o  s t a r t  something o f f  on model ing 
t r a n s p o r t i n g  of  hazardous  mater ia ls .  I wish w e  knew t h e r e  had 
been a m i l l i o n  d o l l a r s  a v a i l a b l e  f o r  t h a t .  There  is a t e c h n i q u e  
t o  be  a p p l i e d .  The t e c h n i q u e  h a s  a l o t  of  p o t e n t i a l ,  b u t  t h e  
r e a s o n  I a m  ment ioning  it i n  te rms  of methodology is because  
o f  one p a r t  of  it t h a t  I am l e a d i n g  i n t o .  I n  t h e  l i t t l e  s t u d y  
w e  d i d ,  and Herk Roland was p a r t  o f  t h a t ,  w e  had one of  our  
a t t o r n e y s  u s e  t h e  d e l p h i  t e c h n i q u e  f o r  e s t a b l i s h i n g  t h e  c o s t  of  
t h e  l o s s  o f  l i f e .  T h i s  is one of  t h e  hang-ups w e  had i n  t h i s  
program f o r  a w h i l e ,  how d o  you d e t e r m i n e  t h e  v a l u e  of  a c o s t  
of l i f e ?  Using a d e l p h i  t e c h n i q u e  i n  p a n e l s  of  t r i a l  j u d g e s  and 
t r i a l  a t t o r n e y s  around t h e  c o u n t r y  w e  d i d  come up w i t h  a v a l u e  
t h a t  could  be plugged i n  which was b e t t e r  t h a n  a n y t h i n g  e l se  
w e  could  hang our h a t  on. 

I w i l l  close w i t h  a b e a u t i f u l  case s t u d y ,  i f  I m i g h t .  

I n  1970  t h e  c l e a n  a i r  s t a n d a r d s ,  t h e  f e d e r a l  b i l l ,  was 
passed .  I n  C a l i f o r n i a ,  we have an anti-smog law which w e  have 
had f o r  s e v e r a l  y e a r s .  ( I t  means t h a t  w e  g e t  a c o u p l e  of  miles 
per  g a l l o n  less t h a n  a d r i v e r  i n  t h e  r e s t  o f  t h e  c o u n t r y ,  b u t  it 
is a program t h a t  h a s  worked.) I n  1 9 7 3  w i t h  EPA,  t h e r e  was some 
s o r t  o f  a communication t o  s o u t h e r n  C a l i f o r n i a  t o  c o n t r o l  t h e  
t r a n s p o r t a t i o n .  On t h e  1 5 t h  o f  March t h i s  y e a r  t h e  number one 
l a n e  i n  t h e  S a n t a  Monica Freeway was c l o s e d  i n  both  d i r e c t i o n  f o r  
a p e r i o d  o f  time i n  t h e  morning and t h e  a f t e r n o o n ,  from 6:OO t o  
1 O : O O  AM t o  3:OO t o  7:OO PM. The S a n t a  Monica Freeway is 12.6 
m i l e s  long  and t h a t  l a n e  was r e s e r v e d  f o r  b u s e s  or c a r  p o o l s  w i t h  
t h r e e  or more people .  

be a good way t o  t e s t  someth ing ,  b u t  it j u s t  happens t h a t  t h e  
S a n t a  Monica Freeway is t h e  most h e a v i l y  t r a f f i c k e d  freeway i n  
t h e  world.  I t  c a r r i e s  250,000 cars  per  "4-hour'' p e r i o d .  There 
have been some problems.  I t  d i d n ' t  g e t  much p r e s s  back h e r e ,  b u t  
t h e  o v e r a l l  t r a f f i c  is down, between 1 5  and 25 p e r c e n t .  The c a r s  
went o f f  on t h e  p e r i p h e r a l  s t r e e t s  and t h e  a r t e r i a l  s t r ee t s .  The 
a c c i d e n t s  on t h e  freeway -- w i t h  t h e  reduced number of c a r s  -- 
are  running  a t  a r a t e  a b o u t  f o u r  times what t h e y  were b e f o r e .  
The t i m e  r e q u i r e d  t o  t r a v e l  t h i s  12.6 miles is e q u a l  t o  what it 
r e q u i r e d  w i t h  a l l  of  t h e  p r i o r  l a n e s  open f o r  t r a f f i c  f low,  b u t  
it d o e s  n o t  i n c l u d e  t h e  w a i t i n g  time on t h e  metered ramps now, 
which is 1 2  t o  1 8  minutes  a v e r a g e ,  depending on t h e  l o c a t i o n  of  
t h e  ramp. 

T h i s  might  have been a good t r i a l  b a l l o o n  and it might  
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What h a s  happened i n  t h e  C i t y  o f  Los Angeles  now is a l l  
o f  our t r a f f i c  l i g h t s  a r e  o u t  of  t i m i n g  and o u t  of  sync  and our 
a c c i d e n t  r a t e  i n  t h e  p e r i p h e r a l  a r e a  o f  t h e  S a n t a  Monica Freeway 
h a s  gone up s i x  t o  seven  times i n  t h e  same p e r i o d .  

changed t h e  m e t e r s  and changed t h e  t i m i n g ,  f i n e - t u n i n g  t h e y  c a l l  
it. Secondly ,  t h e y  have  changed some b a r r i e r s  s o  p e o p l e  d o n ' t  
have access a t  c e r t a i n  l o c a t i o n s .  More i m p o r t a n t ,  t h e y  d i d  g e t  
some a d d i t i o n a l  money from t h e  f e d e r a l  government t o  improve 
t h e i r  marke t ing  program t o  have t h i s  a c c e p t e d  by t h e  p u b l i c .  

C a l t r a n s  is now t a k i n g  some a c t i o n .  F i r s t ,  t h e y  have 

There a r e  some l e s s o n s  I t h i n k  w e  can  l e a r n  from t h i s  
and t h i s  is why I am c l o s i n g  w i t h  t h i s  case s t u d y .  

F i r s t ,  t h e  American p u b l i c  d i d  go  t o  s m a l l  c a r s  when 
t h e r e  w a s  an energy c r i s i s .  For example, a b o u t  1/2 of  a l l  of t h e  
P o r s c h e ' s ,  Mercedes coupes ,  Datsun Z ~ O O ' S ,  TR's ,  Hondas, i n  t h e  
whole Uni ted  S t a t e s ,  a r e  i n  s o u t h e r n  C a l i f o r n i a  and t h e y  j u s t  
c a r r y  two people .  The number one s e l l e r  i n  C a l i f o r n i a  l a s t  year  
was t h e  Datsun ,  t h e  number one s e l l e r  of t h e  year  b e f o r e  was t h e  
Toyota;  a l l  small  c a r s ,  most of them two-place. So, w e  
immediately have a problem because  w e  have c a r s  t h a t  d o n ' t  c a r r y  
t h r e e  people .  W e  a l s o  have a p r e t t y  good h igh  p o p u l a t i o n  of  
motorcyc les .  M i k e  could  p r o b a b l y  t e l l  you what t h a t  is b u t  I am 
s u r e  it is much h i g h e r  t h a n  t h e  r e s t  of t h e  n a t i o n .  So, t h e y  a re  
s t i l l  u s i n g  t h e  S a n t a  Monica Freeway. 

Second, h e r e  is what happened, i f  you d i d n ' t  g e t  t h e  
news back h e r e .  W e l l ,  I d o n ' t  have t o  t e l l  many of you a b o u t  t h e  
C a l i f o r n i a  p u b l i c .  The f i r s t  day  p e o p l e  had c a n s  of  n a i l s  and 
bags o f  n a i l s  and t h e y  were throwing them i n  t h a t  l a n e  s o  nobody 
could  u s e  it. Then it cooled  o f f  a l i t t l e  b i t  and t h e y  gave  a 
few t i c k e t s  and t h e n  everybody s t a r t e d  t o  b o y c o t t  t h e  f reeways .  
Now d r i v e r s  have come up w i t h  a b e t t e r  t e c h n i q u e ,  and t h i s  is why 
n o t  many p e o p l e  a r e  u s i n g  t h e  number one l a n e .  I f  you f i n a l l y  
g e t  th rough t h e  metered  l i g h t  and you g e t  on t h e  f reeway,  you a r e  
i n  t h e  f i v e  o r  s i x  l a n e ,  which is t h e  s low l a n e .  The c a r s  won' t  
l e t  your c a r  pool  g e t  over  t o  t h e  f a s t  l a n e .  They keep you boxed 
over  i n  t h e  s low l a n e .  I f  you do ,  i n  t h a t  12-1 /2  mi l e s ,  manage 
t o  g e t  over  t o  t h a t  f a s t  l a n e ,  t h e n  you have t o  worry about  
g e t t i n g  o f f  t h e  damned t h i n g ,  and t h e y  won' t  l e t  you o f f .  As a 
r e s u l t ,  you have g o t  f o u r  o r  f i v e  l a n e s  f i l l e d  w i t h  c a r s  and one 
l a n e  w i t h  a few. 

T h i r d ,  I mentioned t h e  d e c r e a s e  i n  v e h i c l e s .  B u s e s  a r e  
t r a n s p o r t i n g  a b o u t  1 ,500  more p e o p l e  a day .  There a re  e s t i m a t e d  
a b o u t  1 , 2 0 0  more p e o p l e  a day  i n  t h e  c a r  p o o l s .  In  t h e  p r o c e s s  
w e  have kind of  screwed up a 250,000 day-car  f reeway.  

In  c o n c l u s i o n ,  t h i s  may have been an e n g i n e e r i n g  s o l u -  
t i o n ,  b u t  it d o e s n ' t  m a k e  good s e n s e  as a manager t o  k i c k  some- 
t h i n g  o f f  and t r y  a t r i a l  b a l l o o n  on t h e  b i g g e s t  f reeway i n  t h e  
wor I d .  

Thank you v e r y  much, M i k e .  

MR. RABINS: Thank you, D r .  Sherman. Your comments 
were p a r t i c u l a r l y  t i m e l y ,  Herold,  because  t h e  a d v i c e  you gave  on 
r e d i r e c t i o n  of  t h e  u n i v e r s i t y  r e s e a r c h  e f f o r t s  is e x a c t l y  t h e  
r e a s o n  f o r  t h i s  c o n f e r e n c e  and h e l p s  t o  se t  t h e  s t a g e  f o r  t h e  
p a n e l  s e s s i o n s .  We wish t o  work w i t h  t h e  o p e r a t i n g  a d m i n i s t r a -  
t i o n s ,  r e p r e s e n t a t i v e s  of t h e  u n i v e r s i t i e s  and t h e  u s e r  community 
t o  e s t a b l i s h  e x a c t l y  what p r i o r i t i e s  should  be announced t o  t h e  
u n i v e r s i t i e s  when w e  s o l i c i t  p r o p o s a l s  n e x t  f a l l .  



55 

W e  have earmarked approximate ly  $5 m i l l i o n  f o r  u n i v e r -  
s i t i e s  t h i s  year  and w e  a r e  hoping f o r  t h e  same amount n e x t  year  
th rough a combina t ion  -of t h e  U n i v e r s i t y  Research T r a i n i n g  Program 
i n  UMTA, and t h e ! O f f i c e  of  f i n i v e r s i t y  Research i n  t h e  O f f i c e  of  
t h e  S e c r e t a r y .  I d o n ' t  know t h e  p r e c i s e  numbers of  s a f e t y  pro- 
p o s a l s  r e c e i v e d  l a t e l y  i n  UMTA, b u t  w e  have looked a t  t h e  numbers 
of  p r o p o s a l s  t h a t  w e  have r e c e i v e d  i n  t h e  O f f i c e  of  t h e  Secre-  
t a r y .  I t  t o t a l s  a b o u t  300 p e r  y e a r ,  and o n l y  a v e r y  few o f  them 
a r e  i n  t h e  s a f e t y  a r e a s .  That  is one of  t h e  r e a s o n s  t h a t  w e  a r e  
h o l d i n g  t h i s  c o n f e r e n c e ,  t o  t r y  and i d e n t i f y  t h e  needs  f o r  pro- 
p o s a l s  t o  come i n t o  our program i n  t h e  s a f e t y  a r e a ,  and a l s o  t o -  
d i r e c t  them and f o c u s  t h o s e  p r o p o s a l s  on n e e d f u l  and r e l e v a n t  
a r e a s .  

MR. BOLGER: One p o i n t  b e f o r e  concluding  t h i s  s e s s i o n .  
D r .  Hoshovsky h a s  t h e  TRISNET sys tem o u t s i d e  f o r  d e m o n s t r a t i o n .  
I t  is r i g h t  i n  t h e  n e x t  room and he would be happy t o  show it t o  
you throughout  t h e  n e x t  hour .  

DEMONSTRATION OF TRISNET 
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"FROM MODAL PROBLEMS TO DEPARTMENTAL DECISIONS" 

P h i l i p  Bolger  
D i r e c t o r ,  O f f i c e  of S a f e t y  A f f a i r s  

O f f i c e  of  Environment, S a f e t y  and Consumer A f f a i r s  

No d e c i s i o n  of  t h e  Department of  T r a n s p o r t a t i o n  can be 
made w i t h o u t  c o n s i d e r a t i o n  of  i t s  impact on t h e  s a f e t y  of  passen-  
g e r s ,  t h e  exposed p u b l i c ,  and t h e  t r a n s p o r t a t i o n  sys tem employees. 
How t h i s  is done -- and how e f f e c t i v e l y  -- d e f i n e s  t h e  perform- 
ance of t h e  s a f e t y  system. I would l i k e  t o  open t h i s  s e s s i o n  by 
r e a d i n g  t h e  b a s i c  DOT s a f e t y  p o l i c y ,  t h e  p o l i c y  i s s u e d  by t h e  
S e c r e t a r y  i n  h i s  s t a t e m e n t  of  n a t i o n a l  t r a n s p o r t a t i o n  p o l i c y :  

"It is t h e  p o l i c y  of  t h e  Department of  T r a n s p o r t a t i o n  
t o  p r o v i d e  t h e  h i g h e s t  p r a c t i c a l  l e v e l  o f  s a f e t y  f o r  
p e o p l e ,  p r o p e r t y ,  and t h e  environment  a s s o c i a t e d  w i t h  
or exposed t o  t h e  n a t i o n ' s  t r a n s p o r t a t i o n  systems."  

A s  you see, w e  a r e  t a l k i n g  a b o u t  t h e  t o t a l  spec t rum of  involve-  
ment w i t h  t h e  n a t i o n ' s  t r a n s p o r t a t i o n  sys tems.  I c o n t i n u e :  

"The Department o f  T r a n s p o r t a t i o n  r e c o g n i z e s  s a f e t y  as 
a pr imary  management r e s p o n s i b i l i t y .  The l i n e  manager, 
t h e  a d m i n i s t r a t o r ,  is t h e  u l t i m a t e  man r e s p o n s i b l e ,  and 
is a major f a c t o r  i n  i ts  decis ion-making process ."  

Today w e  have t a l k e d  a b o u t  d a t a ,  and t h e  need f o r  it i n  d e c i s i o n  
making, and it comes r i g h t  t o  t h i s  p o i n t .  Again q u o t i n g :  

" I ts  s a f e t y  programs w i l l  s t r e s s  a c c i d e n t  p r e v e n t i o n  as 
opposed to r e a c t i o n ,  th rough i d e n t i f i c a t i o n ,  r e d u c t i o n ,  
and c o n t r o l  of  h a z a r d s ,  and w i l l  emphasize i n t e g r a t e d  
e f f o r t s  d i r e c t e d  a t  p r e v e n t i n g ,  r e d u c i n g  and c o n t r o l l i n g  
a c c i d e n t s  caused  by human, equipment ,  or o p e r a t i o n a l  
f a c t o  r s . I' 
These words a r e  worth t h i n k i n g  a b o u t  because  t h e y  cover  

t h e  spec t rum o f  t h e  a c t i v i t i e s  and t h e  t o t a l  scope  of  t h e  t r a n s -  
p o r t a t i o n  sys tem as w e  d i s c u s s e d  it t h i s  morning. 

The problem of  t r a n s p o r t a t i o n  s a f e t y  is made complex by 
t h e  s h e e r  s i z e  o f  t h e  t r a n s p o r t a t i o n  sys tem,  t h e  d i v e r s i t y  o f  t h e  
i n d u s t r i e s  i n v o l v e d ,  t h e  number of  p e o p l e  who depend on its e f f i -  
c i e n c y  ( a s  opposed t o  i t s  s a f e t y ) ,  and t h e  c o m p e t i t i v e  importance 
of  t h e  n a t i o n a l  s a f e t y  programs i n  a h i g h l y  c o m p e t i t i v e  i n d u s t r y .  

n 

The problem is made more d i f f i c u l t  by t h e  changing 
n a t u r e  of  t h e  t r a n s p o r t a t i o n  indu ' s t ry .  Each change i n  technology 
c r e a t e s  new problems o f  s a f e t y  a s s u r a n c e ;  each  change of  s o c i a l  
p a t t e r n s  c r e a t e s  d i f f e r e n t  r i s k  f a c t o r s ;  each  change of  i n d u s t r y  
or p o p u l a t i o n  grouping  p l a c e s  new burdens  on t h e  t r a n s p o r t a t i o n  
sys tem,  s h i f t s  t h e  p a t t e r n s  of  u s e ,  or a l t e r s  t h e  economic 
v i a b i l i t y  of f i r m s  i n  t h e  t r a n s p o r t a t i o n  i n d u s t r y .  I n  a d d i t i o n ,  
each  change of  s o c i a l  p r i o r i t i e s ,  as M s .  Conners p o i n t e d  o u t ,  
w i t h  r e g a r d  t o  p o l l u t i o n ,  or n o i s e  aba tement ,  p l a c e s  new burdens  
on an i n d u s t r y  or a f f e c t s  a t r a n s p o r t a t i o n  e lement  i n  a way t h a t  
changes i ts  s a f e t y  l e v e l .  

The Department ,  i n  o r g a n i z i n g  i t s e l f  t o  meet i ts  chac- 
l e n g e s  and t o  f u l f i l l  i t s  r e s p o n s i b i l i t i e s  a s  d e f i n e d  i n  t h e  DOT 
s a f e t y  p o l i c y ,  is s t r u c t u r e d  i n  a manner t h a t  emphas izes  modal 
c o r r e l a t i o n :  t h e  FAA d e a l s  w i t h  t h e  a i r c r a f t  i n d u s t r y ,  NHSTA w i t h  
t h e  au tomobi le  i n d u s t r y ,  and t h e  FRA w i t h  t h e  r a i l r o a d  i n d u s t r y .  
T h i s  is n e i t h e r  good nor  bad as a l l  s t u d e n t s  of  o r g a n i z a t i o n  and 
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management a r e  aware, b u t  it d o e s  have i m p l i c a t i o n s  f o r  t h e  
manner o f  problem awareness  and c o n s i d e r a t i o n .  For one t h i n g  
means t h a t  t h e  " e a r l y  warning sys tem" is set t o  d i s c o v e r  prob  
w i t h i n  a s p e c i f i c  mode of  t r a n s p o r t .  The i n d u s t r y  concerned ,  
t h e  p u b l i c  involved ,  d i r e c t  t h e i r  p e r c e i v e d  problem through a 
modal h i e r a r c h y .  A s  a r e s u l t ,  by t h e  time t h e  problems r e a c h  
Depar tmenta l  l e v e l  t h e y  a r e  imbedded i n  s o l u t i o n s  which a r e  
s p e c i f i c a l l y  o r i e n t e d  t o  r e s o l v e  a modal problem. T h i s  somet 
o b s c u r e s  t h e  broad n a t u r e  of  t h e  problem and t h e  multi-modal 
a p p l i c a b i l i t y  of  t h e  s o l u t i o n .  One of  t h e  p r i m a r y  a d v a n t a g e s  
c o n f e r e n c e s  such  as  t h i s  is t h a t  it h e l p s  us  t o  "break  o u t  of  
box." Even good i d e a s ,  once c o n f i n e d  w i t h i n  a g i v e n  modal e n v i -  
ronment, have  d i f f i c u l t y  i n  be ing  a c c e p t e d  by o t h e r  modes. W e  
o f t e n  f i n d  t h a t  common problems a re  h idden  behind d i f f e r e n t  termi- 
nology and t h a t  technology t r a n s f e r  among modes t a k e s  f a r  l o n g e r  
t h a n  is n e c e s s a r y .  

it 
ems 

t h e  

mes 

of  
t h e  

o r  

The U n i v e r s i t y  Research  Program was d e s i g n e d ,  i n  p a r t ,  
t o  broaden t h e  Depar tment ' s  view,  t o  l e t  u s  b e n e f i t  from a non- 
modal r e s e a r c h  o r i e n t a t i o n ;  t o  e n a b l e  u s  t o  s t e p  back and view 
t r a n s p o r t a t i o n  problems a s  sys tem problems.  T h i s  can  s t i m u l a t e  
c r o s s  f e r t i l i z a t i o n ,  h i g h l i g h t  areas o f  h i g h  modal t r a n s f e r e n c e ,  
and be o f  key a s s i s t a n c e  i n  a n a l y z i n g  i n t e r f a c e  issues  w i t h  a 
s a f e t y  p o l i c y  i m p l i c a t i o n .  C e r t a i n l y  t h i s  is t r u e  f o r  t h e  Sec- 
r e t a r y  and h i s  s t a f f .  They m u s t  look  a c r o s s  t h e  board .  That  is 
r e a l l y  what w e  a r e  t a l k i n g  t o  you a b o u t  and why w e  a r e  a s k i n g  you 
t o  h e l p  u s .  

The i n t e r f a c e  problems a r e  v e r y  r e a l  o n e s .  L e t  m e  
ment ion s e v e r a l  examples .  

-- A r e f e r e n c e  w a s  made t h i s  morning t o  a case where 
UMTA w a s  handing o u t  money and t h e  FRA and NHSTA 
were r e g u l a t i n g  t r a n s i t  v e h i c l e s  and o p e r a t i o n s .  
Here w e  have t h r e e  d i f f e r e n t  a d m i n i s t r a t i o n s  working 
i n  the s a m e  a r e a  a t  once. The o p p o r t u n i t y  f o r  con- 
f l i c t s  i n  s a f e t y  g o a l s  a r e  a p p a r e n t .  T h i s  kind of  
problem re la tes  t o  one o f  our  p a n e l  a r e a s ,  Problems 
i n  I n s t i t u t i o n a l  B a r r i e r s  t o  S a f e t y .  

-- O c c u p a t i o n a l  h e a l t h  and s a f e t y  is a n o t h e r  i n t e r f a c e  
a r e a .  It  was d i s c u s s e d  by D K .  G r i m a l d i  today .  We 
are  t r y i n g  t o  r e s o l v e ,  a c r o s s  i n s t i t u t i o n a l  l i n e s  i n  
DOT and t h e  Department of  Labor ,  who is r e s p o n s i b l e .  
The problem: "Where a re  w e  r e s p o n s i b l e  f o r  t h e  
s a f e t y  of employees w i t h i n  t h e  t r a n s p o r t a t i o n  indus-  
t r y ,  and Where d o e s  our r e s p o n s i b i l i t y  end and t h e  
Department o f  L a b o r ' s  r e s p o n s i b i l i t y  t a k e  over?"  

Many o t h e r  examples c o u l d  be  c i t e d .  W e  need an approach  t o  t h e  
problem from t h e  t o t a l  sys tem s t a n d p o i n t .  I f  w e  d o n ' t ,  many of  
t h e  s o l u t i o n s  t h a t  would be  t h e  most f e a s i b l e ,  O K  t h e  most eco-  
nomical ,  o r  t h e  most p r a c t i c a l ,  may e s c a p e  us. We w i l l  c o n t i n u e  
t o  be down t h e r e  w i t h  t h e  a l l i g a t o r s ,  p a t c h i n g  one s o l u t i o n  on 
t o p  o f  a n o t h e r ;  f i g h t i n g  one a l l i g a t o r  a t  a time. 

w i l l  s t a y  on t o p  of  t h e  technology r e l a t i n g  t o  i t s  f i e l d ;  highway 
c o n c r e t t e  h a r d e n i n g ,  r a i l  t echnology,  r a d a r  c a p a b i l i t y ,  e t  c e t e r a .  
B u t  t h e s e  a r e  n o t  t h e  problems w e  wish t o  rev iew today .  L e t  u s  
examine t h i s  i ssue i n  some d e t a i l .  

The Department e x p e c t s  t h a t  t h e  modal a d m i n i s t r a t i o n s  

We need technology t o  p r o v i d e  u s  w i t h  p o l i c y  o p t i o n s .  
Technology c a n  s h i f t  burdensome, complex, and p o t e n t i a l l y  
dangerous  a c t s  from man t o  a machine component. T r a n s p o r t a t i o n  
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v e h i c l e s  p r o v i d e  m o b i l i t y ,  b u t  t h e y  m u s t  a l s o  p r o t e c t  man from 
t h e  v e f y  power he now c o n t r o l s .  

W e  a l s o  need human sys tems which p e r m i t  man t o  a c c e p t  
and t o  a d a p t  t h e s e  machines  t o  h i s  s o c i a l  purposes .  W e  need 
s o f t w a r e  which h e l p  man t o  see t h e  impact  of  new t e c h n o l o g y ,  t o  
t r a i n  him i n  i t s  p r o p e r  u s e ,  and t o  r e l i e v e  him of  f e a r s  t h a t  t h e  
machinery w i l l  m a k e  man o b s o l e t e  and incompetent  i n  a dangerous  
world of  machines .  

Each s a f e t y  problem m u s t  be  recognized  a s  a "system" 
problem i n v o l v i n g  both  technology or  "hardware" s o l u t i o n s  and 
s o c i a l  change O K  " s o f t w a r e "  s o l u t i o n s .  To-what b r e a d t h  m u s t  w e  
examine t h e  problem t o  d e t e r m i n e  whether  or n o t  a s o l u t i o n  is 
t e c h n i c a l l y  f e a s i b l e ,  s o c i a l l y  d e s i r a b l e ,  and economica l ly  
a t t a i n a b l e ?  T h u s ,  a g i v e n  problem may be s o l v e d  by hardware 
s o l u t i o n s  such  as component r e d e s i g n ,  v e h i c l e  m o d i f i c a t i o n ,  or 
c o n t r o l  mecchanisms. I t  might  a l s o  be s o l v e d  by s o f t w a r e  changes 
s u c h  as changes i n  o p e r a t i n g  c o n d i t i o n s ,  r e t r a i n i n g  of opera-  
t o r s ,  m o d i f i c a t i o n  of  v e h i c l e  u s e ,  r e g u l a t o r y  p r o h i b i t i o n  of  t h e  
v e h i c l e  t y p e s  a s  a means of  t r a n s p o r t ,  or mandat ing a d e c r e a s e  i n  
t r a f f i c  on t h e  mode i n  q u e s t i o n .  

S e v e r a l  of t h e  a d m i n i s t r a t i o n  s p e a k e r s  t h i s  morning have 
t a l k e d  a b o u t  hardware problems s i n c e  t h e y  a r e  v e r y  r e a l  problems 
when viewed from t h e  modal p e r s p e c t i v e .  However, a good number 
of  t h e  major problems i n  d e c i s i o n  making i n  t h e  O f f i c e  o f  t h e  
S e c r e t a r y  d e a l  w i t h  s o f t w a r e  m a t t e r s  such  a s  c o s t  b e n e f i t  a n a l y -  
s is ,  c o s t  e f f e c t i v e n e s s  a n a l y s i s ,  and economic and s o c i a l  
consequence a n a l y s i s .  W e  a r e  c a u g h t  up i n  t h i s .  The r e g u l a t o r y  
reform a c t i v i t y  r e q u i r e s  t h a t  w e  p rove  t h e  need f o r  each 
r e g u l a t i o n .  It h a s  t o  be something t h a t  t h e  p u b l i c  is a c c e p t i n g  
or  w e  end up w i t h  a n o t h e r  i g n i t i o n  i n t e r l o c k  f i a s c o  on our hands.  

Looking a t  our problems,  and t h e  b a l a n c e  of  "hardware- 
s o f t w a r e , "  I b e l i e v e  t h a t  w e  now have more technology t h a n  w e  can  
cope w i t h .  I d o  n o t  mean t h a t  w e  s h o u l d  n o t  have more and b e t t e r  
t e c h n o l o g y ,  o n l y  t h a t  w i t h o u t  a c o n c u r r e n t  mechanism t o  assess 
t h e  technology,  t o  r e l a t e  i ts  s o c i a l  and economic impacts ,  and t o  
p r o v i d e  a sys tem which p e r m i t s  s a f e  u s e  of  t h e  g i f t s  o f  t e c h n o l -  
ogy, w e  a r e  unable  t o  u s e  t h e s e  g i f t s  and t h e  r e su l t  is c o n t r o -  
v e r s y  and i n e f f i c i e n c y .  

ogy w e  c a n n o t  d o  w i t h o u t ,  b u t  it is one o f  t h e  g r e a t e s t  k i l l e r s  
of  our t i m e .  The a c c i d e n t  t o l l  is t r u l y  i n c a l c u l a b l e  d e s p i t e  
many r e s e a r c h  programs t o  p i n  down t h e s e  c o s t s .  W e  a r e  u n w i l l i n g  
t o  a c c e p t  t h e  t o l l  a s  a c o s t  of  our s o c i e t y  b u t  w e  a r e  i n c a p a b l e  
of  d e f i n i n g  t h e  c o s t s  of  change.  Here,  f o r  example,  a r e  s e v e r a l  
problem a r e a s :  

A pr ime example is t h e  au tomobi le .  A g i f t  of  t e c h n o l -  

o Rig id  enforcement  of  Can w e  d o  t h i s ?  Tech- 
speed  and d r i n k i n g  n i c a l l y  p e r h a p s  w e  could :  
c o n t r o l s .  s o c i a l l y ,  v e r y  d o u b t f u l .  

Does t h e  ?mer i c a n  pub1 i c  
r e a l l y  want t h e  laws 
e n f o r c e d ?  The t e c h n o l -  
ogy t o  measure a l l  s p e e d s  
is w e l l  i n  hand. 

o Make v e h i c l e s  more 
c rashwor thy .  

A t  what c o s t ?  Who would 
pay? What impact on 
motor c a r  r i e r s ?  
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o Automate roadways t o  
p r e v e n t  c o l l i s i o n s .  

o Modify d r i v e r  l i c e n s e  
c o n t r o l s  t o  p r e v e n t  
margina l  d r i v e r s  from 
having l i c e n s e s .  

o Modify l a n d  u s e s  t o  m a k e  
v e h i c l e  t r a v e l  less 
n e c e s s a r y  and mass 
t r a n s i t  more p r a c t i c a l  
and economical .  

Again, a t  what c o s t ?  Who 
pays?  A t  what r a t e  could  
t h i s  be done? 

Is t h e r e  a c o r r e l a t i o n  
between test and a c c i d e n t ?  
Would t h i s  a c t i o n  be 
s o c i a l l y  a c c e p t a b l e ?  
Would it be e n f o r c e a b l e ?  

How c a n  w e  f o r c e  popula-  
t i o n  d e n s i t y ?  Reduced 
home-to-work d i s t a n c e s ?  
Who pays?  Would t h e  
p u b l i c  a g r e e ?  What is 
e f f e c t  on economy of  
n a t i o n ?  

U n i v e r s i t y  r e s e a r c h  e f f o r t s  have been a c t i v e  i n  many 
program e f f o r t s ,  such  as t h o s e  i n d i c a t e d  above. But w e  need t o  
view t h e s e  programmatic  e f f o r t s  i n  a broader  c o n t e x t .  W e  want 
t h e  u n i v e r s i t i e s  t o  a c c e p t  o t h e r  r o l e s .  One such  r o l e  would be 
t o  d e v e l o p  models which encompass t h e  s o c i a l  and economic impl i -  
c a t i o n s  of  each  s a f e t y  program. Another would be t o  d e v e l o p  
methodologies  which would c o n v i n c i n g l y  d e m o n s t r a t e  t h e  impl ica-  
t i o n s  o f  such  programs,  w h i l e  s t i l l  a n o t h e r  would be t o  d e v e l o p  
s t r a t e g i e s  f o r  i n v o l v i n g  c i t i z e n s  i n  such  a way t h a t  a t e c h n i -  
c a l l y  d e s i r a b l e  program would become s o c i a l l y  a c c e p t a b l e .  

A rev iew o f  t h e  work on p r i o r i t i e s  i n  t r a n s p o r t a t i o n  
s a f e t y  conf i rms  t h e  f a c t  t h a t  it is n o t  new hardware t h a t  is 
s o u g h t ,  b u t  new methods of r e a c h i n g  t h e  human e l e m e n t ,  o r  new 
ways o f  i n v o l v i n g  human b e i n g s  i n  a c o o p e r a t i v e  e f f o r t  t o  enhance 
t h e i r  own s a f e t y .  Q u e s t i o n s  r e l a t i n g  t o  a c c e p t a n c e  of  r i s k ,  
non-compliance w i t h  r u l e s  and r e g u l a t i o n s ,  c a r e l e s s n e s s  i n  t h e  
f a c e  of  known r i s k s  a r e  i m p o r t a n t  in te rmodal  e l e m e n t s  of t o d a y ' s  
a c c i d e n t s .  

The r e p r e s e n t a t i v e s  from t h e  modes who spoke t h i s  
morning were candid  and f o r t h r i g h t  i n  e x p r e s s i n g  t h e i r  views of  
needs  and of  f a i l u r e s  of  u n i v e r s i t y  r e s e a r c h  programs t o  be 
r e s p o n s i v e  t o  t h e i r  needs.  A common and o f t - t o l d  S t o r y  is of  t h e  
drunk who was s e a r c h i n g  under t h e  lamppost  f o r  h i s  keys.  When 
asked by a pol iceman where he l o s t  t h e  keys ,  t h e  drunk waved h i s  
arm and s a i d ,  "Over t h e r k ,  d C K O S s  t h e  s t r e e t . "  When t h e  p o l i c e -  
man asked why he  was l o o k i n g  h e r e ,  t h e  drunk r e p l i e d ,  " I t  is t o o  
d a r k  t o  see them over  t h e r e . "  Research ,  i n  a more r e f i n e d  way, 
h a s  o f t e n  been accused  of  r e d e f i n i n g  t h e  problem from one t h e  
a d m i n i s t r a t o r  wants  s o l v e d  t o  one t h a t  f i t s  t h e  t e c h n i q u e s  known 
t o  t h e  r e s e a r c h e r ,  and then  coming up wi th  a b r i l l i a n t  s o l u t i o n  
f o r  a problem t h a t  d o e s  n o t  e x i s t  o r  d o e s  n o t  have a d e q u a t e  p r i o r -  
i t y  t o  be funded.  W e  would l i k e  t h i s  c o n f e r e n c e  t o  c l o s e  t h e  g a p  
between t h e  m i s s i o n - o r i e n t e d  problem and t h e  r e s e a r c h - o r i e n t e d  
s o l u t i o n .  

L e t  u s  s t a r t  by l o o k i n g  a t  t h e  problems.  The Sta tement  
of  N a t i o n a l  T r a n s p o r t a t i o n  P o l i c y  i s s u e d  by S e c r e t a r y  Coleman 
i n  September of  1975 was a t h o r o u g h l y - s t a f f e d  document of t h e  
Department of  T r a n s p o r t a t i o n .  Without  s p e c i f i c a l l y  e s t a b l i s h i n g  
a s e c t i o n  c a l l e d  " S a f e t y  Research Needs," t h e  document d e a l s  a t  
l e n g t h  w i t h  t h o s e  issues which t h e  S e c r e t a r y  f e l t  had g a p s  
between problem and s o l u t i o n .  Most of  t h o s e  d e a l i n g  w i t h  s a f e t y  
were e x t r a c t e d  and can  be found i n  appendix I1 t o  t h e  G u i d e l i n e s *  
f o r  t h i s  c o n f e r e n c e s .  We took t h e s e  s t a t e m e n t s  of need and 
examined them f o r  inter-modal  commonal i t ies .  W e  found t h a t  t h e y  
f e l l  i n t o  t h r e e  broad groups :  

'* Appendix I o f  t h i s  r e p o r t .  
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Group 1 c o n s i s t e d  of s t a t e m e n t s  r e l a t i n g  problems t o  
t h e i r  i n s t i t u t i o n a l  background. "HOW can  w e  b e s t  implement a 
program i n  terms o f  F e d e r a l ,  S ta te  or l o c a l  r o l e s ? "  "What is t h e  
impact o f  a g i v e n  s a f e t y  program on t h e  i n d u s t r y  be ing  r e g u l a t e d ? "  
"Have program implementa t ions  been he lped  or h i n d e r e d  by p u b l i c  
acceptance?"  These issues i n  g e n e r a l  r e l a t e  t o  t h e  i n s t i t u t i o n a l  
b a r r i e r s  t o  s a f e t y  programs.  S o l u t i o n s  d o  n o t  r e q u i r e  new hard- 
ware b u t  new a d m i n i s t r a t i v e  t e c h n i q u e s  and new c h a n n e l s  of  com- 
mun icat i o n  and cooper  a t  ion.  

Group 2 encompass a l l  t h o s e  issues involved  i n  t h e  
p r o c e s s  o f  g o a l  d e f i n i t i o n .  E d u c a t i o n a l  t h e o r y  d e a l s  w i t h  t h e  
requi rement  t o  e n l i s t  t h e  i n t e r e s t  o f  t h e  s t u d e n t  p r i o r  t o  
embarking on a l e a r n i n g  p r o c e s s ;  management t h e o r i s t s  d e s c r i b e  
p a r t i c i p a t o r y  management and d e s c r i b e  t h e  "Hawthorne e f f e c t "  a s  
a s p e c t s  of  p r o d u c t i v i t y .  W e  need comparable  work r e l a t i n g  t o  
s t a n d a r d s  of s a f e t y  and w i l l i n g n e s s  t o  t a k e  r i s k s .  Would people  
r e c o g n i z e  hazardous  c o n d i t i o n s  and work t o  uphold h i g h e r  s t a n d a r d s  
o f  s a f e t y  i f  t h e  p r o c e s s  by which s a f e t y  s t a n d a r d s  a r e  reached  
were changed? Is t h e r e  a means of  r e d u c i n g  t h e  p u b l i c ' s  w i l l i n g -  
n e s s  t o  t ake  r i s k s  which i n v o l v e s  a d i f f e r e n t  p r o c e s s  o f  s t a n d -  
a r d s  development? 

Group 3 i n v o l v e  i n t e r n a l  d e p a r t m e n t a l  decis ion-making.  
The S e c r e t a r y  e x p r e s s e d  a need f o r  a b e t t e r  i n f o r m a t i o n  c o l l e c -  
t i o n  sys tem,  development  of  new t o o l s  f o r  a n a l y s i s  o f  d a t a ,  and 
t h e  c r e a t i o n  o f  a n  e v a l u a t i o n  sys tem which would improve d e c i s i o n -  
making i n  t h e  Department .  L a s t l y  he e x p r e s s e d  a need f o r  an 
improved d e p a r t m e n t a l  management sys tem which i n t e g r a t e d  t h e s e  
c o n s i d e r a t i o n s ,  improved technology t r a n s f e r  from one mode t o  
a n o t h e r ,  and enabled  t h e  Department and t h e  A d m i n i s t r a t i o n s  w i t h i n  
t h e  Department t o  b e t t e r  a n a l y z e  d a t a  and r e l a t e  d a t a  t o  s a f e t y  
problems and o p t i o n s  for s a f e t y  program improvements. 

Each t y p e  o f  s o l u t i o n  h a s  a r e q u i r e d  t imeframe f o r  i ts  
implementa t ion .  Whenever a s t a n d a r d  is e s t a b l i s h e d  a q u e s t i o n  
always a r i s e s  as  t o  r e t r o f i t t i n g  e x i s t i n g  v e h i c l e s .  One of  t h e  
r e a s o n s  t h a t  it is d i f f i c u l t  t o  change t h e  c a s u a l t y  r a t e s  th rough 
making changes  i n  v e h i c l e s  s t a n d a r d s  is t h e  s low movement of 
v e h i c l e s  equipped t o  t h e  s t a n d a r d  i n t o  t h e  marke tp lace .  The 
improvements from a v a r i e t y  o f  a c t i o n s  and s t a n d a r d  changes a re  
c o e x i s t i n g  i n  t i m e  and s p a c e .  How much b e n e f i t  can  be  a t t r i b u t e d  
t o  each  f a c t o r ?  C o n t r a s t  t h i s  w i t h  t h e  immediate and a l m o s t  
u n i v e r s a l  a p p l i c a t i o n  of t h e  55 MPH speed  l i m i t .  By o c c u r i n g  a t  
once,  it was r e l a t i v e l y  u n a f f e c t e d  by t h e  wide r a n g e  o f  i n f l u e n c e s  
which would have  obscured  t h e  r e l a t i o n s h i p  between speed and 
a c c i d e n t  r a t e s  had t h e  l i m i t  been phased i n  and been made a p p l i -  
c a b l e  t o  c a r s  produced a f t e r  a g i v e n  d a t e .  

T h i s  i l l u s t r a t i o n  is p r e f a t o r y  t o  d i s c u s s i n g  t h e  t i m e -  
f rame f o r  r e s e a r c h  p r o j e c t s .  The Department is f a c e d  w i t h  a 
v a r i e t y  o f  problems.  Some of  t h e s e  are  long-term and s o l u t i o n s  
a re  sought  i n  t h e  year  2000  and beyond. Some a r e  as immediate a s  
t h e  h e a d l i n e s  and must be  r e s o l v e d  TODAY. I would l i k e  t o  ask 
t h i s  c o n f e r e n c e  t o  c o n s i d e r  t h e  midrange p e r i o d .  W e  m u s t  g e t  
beyond t o d a y ' s  problem and c o n s i d e r  what t h e  problem w i l l  be l i k e  
a f t e r  t o d a y ' s  s o l u t i o n  h a s  been implemented. What d e c i s i o n s  w i l l  
w e  be f a c e d  w i t h  t h r e e  o r  f o u r  y e a r s  from now and which w i l l  
e x t e n d  t o  t h e  seven  t o  ten-year  s p a n ?  From s t a t e m e n t  of  problem 
through s o l i c i t a t i o n ,  p r o p o s a l ,  rev iew,  award, r e s e a r c h ,  p u b l i -  
c a t i o n ,  and development  o f  d e p a r t m e n t a l  program based on t h e  
r e s e a r c h ,  b u d g e t i n g ,  f u n d i n g ,  and e x e c u t i o n ,  w e  a r e  d e a l i n g  w i t h  
a minimum o f  t h r e e ,  and more l i k e l y  f i v e ,  y e a r s .  

So, t h e  minimum t imeframe is f i v e  t o  seven  y e a r s .  A t  
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t h e  f a r  end,  w e  a r e  n o t  s e e k i n g  s o l u t i o n s  t o  t h e  c h a l l e n g e s  of 
t h e  year  2000. T h i s  c o n f e r e n c e  m u s t  f o c u s  on s t e p s  which c a n  be 
t a k e n  i n  t h e  midrange,  seven  t o  ten-year  p e r i o d ,  which w i l l  
a s s u r e  t h a t  p roblems 'of  t h e  y e a r  2000 and beyond a r e  c o n s i d e r e d .  
In  s h o r t ,  c o n s i d e r  n o t  what w e  must do i n  t h e  y e a r  2000,  b u t  on 
what w e  m u s t  do i n  1980 and 1981 t o  e n s u r e  t h a t  w e  w i l l  a r r i v e  a t  
t h e  year  2 0 0 0 7 n  t h e  b e s t  p o s s i b l e  shape.  I f  w e  c a n ' t  do t h i s ,  
t h e n  t h e  year  1980  w i l l  be on u s  and it w i l l  t h e n  be t o o  l a t e  t o  
d o  any R&D. Forward t h i n k i n g ,  forward  p l a n n i n g ,  is t h e  key we 
a r e  s e e k i n g .  

As a f i n a l  p o i n t  I would l i k e  t o  emphasize t h a t  t h e  aim 
of  t h i s  c o n f e r e n c e  is n o t  t o  have t h i s  d i s t i n g u i s h e d  g r o u p  f o c u s  
on s o l u t i o n s  t o  problems.  I a m  c o n f i d e n t  t h a t  having  reviewed 
t h e  S e c r e t a r y ' s  s t a t e m e n t  and t h e  c o n f e r e n c e  g u i d e l i n e s  you would 
a g r e e  t h a t  s o l u t i o n s  of  t h e s e  problems i n  a two-day p e r i o d  would 
be a most a m b i t i o u s  -- and u n l i k e l y  -- achievement .  

W e  want t o  s u r f a c e  t h e s e  problems because  w e  f e e l  t h a t  
t h e y  have been u n d e r r e p r e s e n t e d  a s  problems.  L e t  t h i s  c o n f e r e n c e  
t r y  t o  c l a r i f y  t h e  issues and d e f i n e  problem a r e a s  i n  inter-modal  
s a f e t y  r e s e a r c h .  L e t  t h e  modal spokesmen t r y  t o  n a i l  down t h e i r  
problems i n  s p e c i f i c s ,  s t a t i n g  c l e a r l y  how t h e y  see t h e  problems 
and t h e  p o t e n t i a l s  f o r  improvements of  v a r i o u s  p o s s i b l e  s o l u t i o n s .  
L e t  t h e  u n i v e r s i t y  spokesman d e s c r i b e  any p o s s i b l e  a n a l y t i c  t o o l s  
or t e c h n i q u e s  which may be  a v a i l a b l e  and which have n o t  been 
c o n s i d e r e d  by t h e  Department .  

As a r e s u l t  o f  t h i s  c o n f e r e n c e  I hope t h a t  t h e r e  w i l l  
be  a b e t t e r  u n d e r s t a n d i n g  of  s a f e t y  needs  by r e s e a r c h  g r o u p s  and 
a complementary u n d e r s t a n d i n g  by DOT r e p r e s e n t a t i v e s  o f  t h e  capa-  
b i l i t i e s  and l i m i t a t i o n s  o f  r e s e a r c h  e f f o r t s .  T h i s  u n d e r s t a n d i n g  
should  t h e n  t r a n s l a t e  i t s e l f  i n t o  a t h r e e - f o l d  improvement. 

F i r s t :  There s h o u l d  be a b e t t e r  a r t i c u l a t i o n  of  t h e  
DOT r e s e a r c h  r e q u i r e m e n t s  a s  s e e n  by DOT s a f e t y  program managers ,  

g r o u p s  of  p r o p o s a l s  which a r e  more r e s p o n s i v e  t o  t h e  needs  o f  t h e  
Department , and 

Thi rd :  There should  be  a more knowledgeable  rev iew and 
e v a l u a t i o n  p r o c e s s  of  such  p r o p o s a l s  by t h e  Department .  

Second: There  s h o u l d  be submiss ion  by t h e  r e s e a r c h  

The b a s i c  purpose  of  t h i s  c o n f e r e n c e  is t o  i d e n t i f y  
t h e  inter-modal  and t h e  multi-modal r e s e a r c h  r e q u i r e m e n t s  of  t h e  
Department of  T r a n s p o r t a t i o n .  W e  have  covered  a l o t  o f  ground i n  
a v e r y  s h o r t  s p a c e  of t i m e ;  I c o u l d  n o t  h&ve done t h i s  w i t h  a 
less aware and less r e s p o n s i v e  audience .  I want t o  l e a v e  you 
w i t h  t h i s  thought :  Good i d e a s ,  even g r e a t  i d e a s ,  must be  d e v e l -  
oped and s o l d  i n  t h e  m a r k e t p l a c e ;  t h e y  a r e  n o t  i n s t a n t l y  a p p a r e n t .  
Our  s a f e t y  problems i n  t h e  Department a r e  n o t  mere ly  t h e  lack o f  
t e c h n i c a l l y  competent  c o n c e p t s ;  t h e y  a r e  p r i m a r i l y  t h e  i n a b i l i t y  
t o  convince  o u r s e l v e s  and t h e  n a t i o n  t h a t  t h e  program involved  
o p t i m i z e s  our r e s o u r c e s ,  is t e c h n i c a l l y  and economica l ly  f e a s i b l e ,  
and, most i m p o r t a n t ,  is a c h i e v a b l e  g i v e n  t h e  s o c i a l  and p o l i t i c a l  
c l i m a t e .  Give us  t h e  methodologies  t o  select such  i d e a s ,  t o  t e s t  
them and e v a l u a t e  them, t o  compare them a g a i n s t  a l t e r n a t i v e s ,  and 
t o  c o n v i n c i n g l y  make a c a s e  so t h a t  p u b l i c  a c c e p t a n c e  w i l l  f o l l o w .  
That  is t h e  most i m p o r t a n t  mult imodal  r e s e a r c h  r e q u i r e m e n t .  
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PANEL I: 
"INSTITUTIONAL PROBLEMS IN TRANSPORTATION SAFETY" 

Moderator: Donald W. B e n n e t t ,  
F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  

O B J E C T I V E :  To c l a r i f y  r e s e a r c h  needs  i n  t h e  a r e a  of  i n s t i t u -  
t i o n a l  f a c t o r s .  

PANEL DISCUSSION AREAS: 

Id 

I b  

I C  

Federa l -S ta te -Local  R e l a t i o n s  

who is b e s t  a b l e  t o  h a n d l e  each  a s p e c t  of  t h e  s a f e t y  problem? 
Who h a s  t h e  r e s p o n s i b i l i t y  under law? I f  d i f f e r e n c e s  ex i s t ,  
can t h e y  be r e c o n c i l e d ?  

What is t h e  impact  on S t a t e  and l o c a l  governments  of d i f f e r -  
ing enforcement  s t r a t e g i e s  ( r e g u l a t i o n ,  i n c e n t i v e ,  persua-  
s i o n ,  l i c e n s i n g ,  c e r t i f i c a t i o n ,  f i n e s ,  c o u r t  a c t i o n ,  e t  
c e t e r a )  ? 

What is t h e  impact  of  s a f e t y  programs on S t a t e  and l o c a l  
i n s t i t u t i o n s  ( p u b l i c  f u n d i n g ,  p u b l i c  s e r v i c e s ,  e d u c a t i o n  and 
t r a i n i n g ) ?  How d o e s  t h i s  v a r y  i f  t h e  same g o a l  is s o u g h t  
th rough programs f o r  a c c i d e n t  avoidance ,  a c c i d e n t  s u r v i v a b i l -  
i t y ,  O K  a c c i d e n t  r e c o v e r y ?  

Is t h e r e  an optimum a t t a i n a b l e  r e s p o n s i b i l i t y  among F e d e r a l ,  
S t a t e  and l o c a l  a u t h o r i t i e s ?  

F e d e r a l - I n d u s t r y  R e l a t i o n s  

How much c o n t r o l  is r e q u i r e d  t o  a c h i e v e  a d e s i r e d  l e v e l  of  
s a f e t y ?  

What h a s  been t h e  impact of  s a f e t y  s t a n d a r d s  and r e g u l a t i o n s  
on i n d u s t r y  ( s a f e t y ,  s e r v i c e s ,  p r i c e s ,  energy  u s e ,  economic 
v i a b i l i t y ,  c o m p e t i t i o n ) ?  

Have s a f e t y  programs caused d i s t o r t i o n  i n  c o m p e t i t i o n  o r  
a f f e c t e d  c o m p e t i t i v e  e n t r y  i n  t h e  t r a n s p o r t a t i o n  i n d u s t r y ?  

What is t h e  impact  of  d i f f e r e n t  enforcement  s t r a t e g i e s  o r  
i n t r a -  and i n t e r - i n d u s t r y  f a c t o r s  ( r e g u l a t i o n ,  i n c e n t i v e s ,  
p e r s u a s i o n ,  l i c e n s i n g ,  c e r t i f i c a t i o n ,  f i n e s ,  c o u r t  a c t i o n s ,  
e t  c e t e r a )  on s a f e t y ,  by modes ( p a s t  and p r e s e n t ) ?  

Have F e d e r a l  funds  f o r  s a f e t y  technology reduced o r  i n c r e a s e d  
i n d u s t r y  r e s e a r c h  and development? What is t h e  proper  mix? 

Federal-Pub1 i c  R e l a t i o n s  

Has t h e  r e p r e s e n t a t i o n  of  p u b l i c  i n t e r e s t s  been p r o d u c t i v e  or  
c o u n t e r p r o d u c t i v e  i n  s e t t i n g  s a f e t y  s t a n d a r d s ?  
HOW can  t h e  p u b l i c ' s  w i l l i n g n e s s  t o  a c c e p t  h i g h e r  r i s k  and 
lower c o s t  ( o r  c o n v e r s e l y  t o  pay a h i g h e r  p r i c e  f o r  a lower 
r i s k )  be de te rmined?  

What c o n c l u s i o n s  can  be drawn from t h e  p u b l i c ' s  a p p a r e n t  
w i l l i n g n e s s  t o  a c c e p t  d i f f e r e n t  r i s k  r a t e s  i n  d i f f e r e n t  
t r a n s p o r t a t i o n  modes? Are i n s t i t u t i o n a l  f a c t o r s  p r e s e n t  
(consumer g r o u p s ,  u s e r  g r o u p s ,  employee O K  o t h e r  s p e c i a l  
i n t e r e s t  g r o u p s ) ?  
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MR. BENNETT: T h i s ,  of  c o u r s e ,  is t h e  f i r s t  t i m e  now 
t h a t  w e  have a chance t o  have some d i s c u s s i o n .  W e  had a number 
of  good remarks t h i s  morning from t h e  government p e o p l e  and from 
some u n i v e r s i t y  p e o p l e ,  b o t h  as  t o  what t h e  needs  are  and what 
some p o s s i b l e  approaches  are. What w e  want t o  d o  now is t o  s t a r t  
e x p l o r i n g  t h o s e  t h i n g s  i n  g r e a t e r  d e t a i l .  A s  P h i l  i n d i c a t e d ,  w e  
are  n o t  l o o k i n g  f o r  s o l u t i o n s ,  b u t  w e  want t o  s h a r e  w i t h  each  
o t h e r  what w e  p e r c e i v e  t o  be  t h e  r e s e a r c h  needs  and what w e  per -  
c e i v e  t o  be  t h e  t o o l s  and approaches  t o  a d d r e s s  t h o s e  r e s e a r c h  
needs .  

The f i r s t  p a n e l ,  I t h i n k  is an i n t e r e s t i n g  one ,  " I n s t i -  
t u t i o n a l  Problems i n  T r a n s p o r t a t i o n  S a f e t y . "  I d o n ' t  b e l i e v e  
t h i s  is a hardware d i s c u s s i o n  t h a t  w e  w i l l  have.  I d o n ' t  know 
t h a t  i n s t i t u t i o n a l  problems can  be  s o l v e d  by hardware approaches .  
Maybe I s h o u l d  p u t  t h a t  as  a q u e s t i o n  and see how w e  g o  on t h a t .  

The t h r e e  b a s i c  a r e a s  w e  a r e  going  t o  d i s c u s s  w i l l  be ,  
f i r s t ,  f e d e r a l ,  s t a t e ,  l o c a l  r e l a t i o n s ;  second,  f e d e r a l - i n d u s t r i a l  
r e l a t i o n s ;  and f i n a l l y ,  f e d e r a l - p u b l i c  r e l a t i o n s .  L e t  u s  s t a r t  
w i t h  f e d e r a l - s t a t e - l o c a l  r e l a t i o n s .  I f  you n o t i c e  i n  t h e  guide-  
l i n e s  t o  t h e  c o n f e r e n c e ,  a b o u t  t h e  middle  of  t h a t ,  w e  have an 
o u t l i n e  of  t h e  q u e s t i o n  issues t h a t  t h i s  p a n e l  s h o u l d  be a d d r e s s -  
ing.  I know t h a t  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  and o t h e r  
modes i n  t h e  Department d o  have f e d e r a l - s t a t e  p a r t n e r s h i p s ,  i f  
you w i l l ,  t o  a d d r e s s  t h e  s a f e t y  issues .  I t h i n k  each  o f  t h e  modes 
h a s  a s l i g h t l y  d i f f e r e n t  f e d e r a l - s t a t e  p a r t n e r s h i p  and a d i f f e r e n t  
approach  where t h e  r o l e s  have been d i v i d e d  up d i f f e r e n t l y  between 
t h e  Department of  T r a n s p o r t a t i o n  and l o c a l  Departments  of  Trans-  
p o r t a t i o n  or l o c a l  r e g u l a t o r y  a u t h o r i t i e s .  

problem? Who h a s  t h e  r e s p o n s i b i l i t y  under law i f  d i f f e r e n c e s  
e x i s t ?  Can t h e y  be  r e c o n c i l e d ?  I suppose  i m p l i c i t  i n  t h e s e  
q u e s t i o n s  is where s h o u l d  t h e  r e s p o n s i b i l i t i e s  be? L e t  m e  read  
t h e  r e s t  of  t h e  q u e s t i o n s  h e r e  i n  t h i s  t o  g e t  us  s t a r t e d .  What 
is t h e  impact  on s t a t e  and local  governments  of  d i f f e r e n t  e n f o r c e -  
ment s t r a t e g i e s ,  f o r  example,  r e g u l a t i o n s  v e r s u s  c o u r t  a c t i o n ?  
What is t h e  impact  o f  s a f e t y  problems on s t a t e  and l o c a l  i n s t i -  
t u t i o n s ?  How d o e s  t h i s  v a r y ?  Is t h e r e  a n  optimum o b t a i n a b l e  
r e s p o n s i b i l i t y  among f e d e r a l ,  s t a t e ,  and loca l  a u t h o r i t i e s ?  A s  I 
i n d i c a t e d  b e f o r e ,  I know t h i s  i s  a problem w i t h  t h e  F e d e r a l  R a i l -  
road A d m i n i s t r a t i o n .  I p e r c e i v e  it a l so  is a problem w i t h  o t h e r  
a d m i n i s t r a t  i o n s .  

Who is b e s t  a b l e  t o  h a n d l e  each a s p e c t  o f  t h e  s a f e t y  

Would someone l i k e  t o  jump i n  now and h e l p  m e  g e t  t h e  
d i s c u s s i o n  s t a r t e d  on t h e s e  f e d e r a l - s t a t e - l o c a l  r e l a t i o n s ?  Would 
someone l i k e  t o  s h a r e  some i n f o r m a t i o n  as  t o  needs  or t o o l s ?  

MR. FOLEY ( F e d e r a l  Highway): Our t r a d i t i o n a l  r e l a t i o n -  
s h i p  f o r  highway c o n s t r u c t i o n  h a s  been through t h e  s t a t e  highway 
depar tments .  When you g e t  i n t o  t h e  highway s a f e t y  programs,  w e  
f i n d  t h a t  w e  have t o  g e t  f a r t h e r  down t h e  l i n e  and more involved  
w i t h  t h e  l o c a l  j u r i s d i c t i o n s .  T h i s  seems t o  be  where t h e  a c t i o n  
is as f a r  a s  g e t t i n g  r e s u l t s ,  s a v i n g  l i v e s ,  and reducing  t h e  
o t h e r  losses, and it is a d i f f i c u l t  problem from t h e  f e d e r a l  
p o i n t  o f  view t o  r e a l l y  s i t  down and r e c o g n i z e  t h a t  what w e  a r e  
t r y i n g  t o  d o  is g i v e  them g u i d a n c e  and s u p p o r t  and l e t  them m a k e  
t h e  d e c i s i o n s  and p a r t  of  t h e  r e a s o n  f o r  t h a t  is i n  s o  many 
i n s t a n c e s ,  t h e y  a r e  u n d e r s t a f f e d  or n o t  s t a f f e d  t o  t a c k l e  t h e s e  
k i n d s  o f  problems f o r  u s ,  so  t h a t  g e t s  back i n t o  e d u c a t i o n  a g a i n .  
There  was some r e f e r e n c e  t h i s  morning t o  t r a i n i n g  programs and so  
f o r t h .  T h i s  is, I t h i n k ,  an a r e a  where w e  could  g e t  some s u p p o r t  
from t h e  u n i v e r s i t i e s  . 
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MR. BENNETT: Thank you. I t h i n k  t h a t  is a v e r y  good ' 

i d e n t i f i c a t i o n  of  a need and I would a g r e e  w i t h  you. 

MR. E. MARGOLIN: I would j u s t  l i k e  t o  r a i s e  a ques-  
t i o n .  W e  have r e c i p r o c i t y  among s t a t e s .  Is t h e r e  any p r o s p e c t  
O K  is t h e r e  any kind of  r e c i p r o c i t y  t h a t  g o e s  on between s t a t e s  
i n  te rms  of  r e s e a r c h  and r e s e a r c h  p r i o r i t i e s  and r e s e a r c h  needs? 
Is t h e r e  an exchange of  i n f o r m a t i o n ?  I a m  n o t  t a l k i n g  about  
TRISNET, now, beyond t h a t .  

MR. BENNETT: That  is a good q u e s t i o n .  Is t h e r e  a 
mechanism f o r  t h a t  kind of  an exchange o f  i n f o r m a t i o n ?  I would 
assume t h a t  t o  some e x t e n t  t h e  Department of  TKanSpOKtatiOn w i l l  
do t h a t  i n  t h o s e  k i n d s  o f  a r e a s  t h a t  M K .  Fo ley  was t a l k i n g  a b o u t ,  
b u t  t h e r e  m u s t  be a b i g g e r  a r e a  t h a t  is a p a r t i c u l a r l y  a s t a t e  
need problem. 

MR. RABINS: Yes, t h e r e  is such  a mechanism. A g e n t l e -  
man by t h e  name of  Alphonso L i n h a r e s  i n  t h e  O f f i c e  of  t h e  Secre-  
t a r y  h a s  t h e  r e s p o n s i b i l i t y  of  technology s h a r i n g .  H e  works wi th  
t h e  Urban Consort ium. T h i s  i n v o l v e s  mayors and t h e i r  s t a f f s  i n  
30 c i t i e s .  They u s e  t h e  DOT T R I S N E T ,  T R I S  o n - l i n e ,  and T R A I S  
sys tems.  

hardware? 
MR. E. MARGOLIN: In  o t h e r  words, i t  is more t h a n  

MR. R A B I N S :  Y e s .  

MR. E. MARGOLIN: W e l l ,  how w e l l  known is t h i s ?  

MR. R A B I N S :  I t  h a s  been underway f o r  over  a y e a r .  

MR. E .  MARGOLIN: W e l l ,  d o  a l l  of  t h e  c o n s t i t u e n t  

MR. RABINS: A l l  DOT a d m i n i s t r a t i o n s  have a p o i n t  of  
a g e n c i e s  of  DOT have  an i n p u t ,  t h e n ,  a s  w e l l ?  

c o n t a c t  and OST, FHWA, and UMTA a r e  a c t i v e  p a r t i c i p a n t s .  

MR. E. MARGOLIN: Because w e  a r e  t a l k i n g  in te r -modal ,  
t h e r e  should  be in te r -modal  a g e n c i e s ,  so t o  speak .  

MR. BENNETT: W e l l ,  I t h i n k  you a r e  a l s o  t h e r e  t a l k i n g  
about  in te r -governmenta l  s h a r i n g . *  

MR. HANRURY ( N a t i o n a l  F i r e  P r e v e n t i o n  C o n t r o l  Adminis- 
t r a t i o n  of  t h e  Department of  Commerce): I have l e a r n e d  a l o t  
from t h e  c o n f e r e n c e  h e r e  and I t h i n k  it is v e r y  good and I t h i n k  
it g o e s  back t o  D K .  G r i m a l d i ' s  remarks and what t h i s  gent leman is 
s a y i n g ,  you need t o ,  I b e l i e v e ,  l i f t  your s i g h t s  a l i t t l e  b i t  
f u r t h e r  t h a n  j u s t  DOT. I have been a p p o i n t e d  i n t e r - a g e n c y  c o o r d i -  
n a t o r  f o r  NFPCA i n  t h e  f i r e  f i e l d ,  which i n c l u d e s  l o c a l ,  s t a t e ,  
and f e d e r a l .  P r i m a r i l y  my i n t e r e s t  had been i n  t h e  f e d e r a l  a r e a ,  
b u t  it is amazing t h e  number of  f e d e r a l  a g e n c i e s  t h a t  a r e  a l s o  
w r e s t l i n g  and have worked i n  t h e  problem of  l o c a l  and s t a t e  t e c h -  
nology u t i l i z a t i o n ,  and what have you. FOK example,  t h e  F e d e r a l  
Labora tory  Consort ium e f f o r t  t o  t r a n s f e r  t e c h n o l o g y ,  s o  t h e r e  is 
a l o t  go ing  on and what I am t r y i n g  t o  s a y  i s  I t h i n k  t h a t  you 
need t o  r a i s e  your s i g h t s  and i n c l u d e  a l l  f e d e r a l  a g e n c i e s  i n  
your s p h e r e  of  i n t e r e s t ,  n o t  j u s t  DOT. 

I would l i k e  t o  g i v e  a few o b s e r v a t i o n s  t h a t  I have ,  
i f  I c a n ,  a l i t t l e  b i t  o f f  t h e  s u b j e c t  o f  s t a t e  and l o c a l  govern-  
ments , though.  

* E d i t o r ' s  Note: FOK f u r t h e r  d i s c u s s i o n  see t h e  Four th  Workshop 
r e p o r t  ( R o l e  o f  Government i n  T r a n s p o r t a t i o n  R & D )  pages  1 3 7 f f .  



_ _  .... .~ .. ..... ... .. 

6 5  

MR. BENNETT: I c e r t a i n l y  d o n ' t  mind, b u t  I would a l s o  
a s k  d o  you have any s u g g e s t i o n s  as t o  how w e  r a i s e  our s i g h t s  and 
which I t h i n k  you mean i n f o r m a t i o n  s h a r i n g ,  b o t h  needs  and t o o l s  
s h a r i n g  . 

MR. HANBURY: Right .  

MR. BENNETT: I d o n ' t  know i f  w e  need some s o r t  of  
l a r g e r  government c l e a r i n g h o u s e  f o r  t h a t  t y p e  of  t h i n g .  

MR. HANBURY: W e l l ,  I t h i n k  one of  t h e  t h i n g s  t h a t  h a s  
n o t  been a d d r e s s e d ,  everybody is s a y i n g  t h a t  t h e r e  is a need f o r  
a d a t a  b a s e  and so f o r t h .  What w e  have found i n  t h e  f i r e  area,  
f o r  example,  is t h e r e  needs  t o  be  a t r a n s l a t o r  t h a t  s i t s  between 
t h e  r e s e a r c h e r  and t h e  u s e r ,  someone who can  look  a t  what is 
going  on and r e a l l y  m a k e  some c o n c e p t u a l  judgments  based on h i s  
d e t a i l e d  knowledge'of where t h e y  c a n  make u s e ,  and f u l l  u s e ,  of  
f h e  information; and t h e n  be a b l e  t o  t a l k  t o  t h e  user i n  terms o f  
us ing  it. B t h i n k  t h e r e  should  be  some commitment of  r e s o u r c e s  
and manpower i n  t h i s  a r e a  i n  DOT a s  w e l l  as o t h e r  a g e n c i e s ,  t o  
t r a n s l a t e  between a g e n c i e s  a s  w e l l  a s  between t h e  academic 
community or t h e  r e s e a r c h  a r e a  and t h e  u s e r ,  s o r t  of what t h e  
gent leman was t a l k i n g  a b o u t  e a r l i e r  o f  p u t t i n g  o u t  " l i s t e n i n g  
p o s t s . "  You need t o  p u t  o u t  " e n a b l i n g  p o s t s "  a l s o .  

spoke on t h a t .  Is t h a t  an a r e a  where t h e  u n i v e r s i t i e s  can  h e l p  
u s  wi th  e i t h e r  t h e  exchange o f  i n f o r m a t i o n  o r  s e t t i n g  up a medium 
of s h a r i n g  knowledge? I t h i n k  t h a t  is a v e r y  good q u e s t i o n  you 
a r e  a s k i n g  

MR. BENNETT: Well, I t h i n k  J u d i t h  Connor t h i s  morning 

MR. HANBURY: I t h i n k  it would be v e r y  good. I h a v e n ' t  
s e e n  any of t h e  r e s e a r c h  a r e a s  or p r o p o s a l s  c a l l i n g  f o r  somebody 
i n  t h e  academic community t o  come i n t o  DOT, f o r  example, and 
spend a summer as a f e l l o w s h i p  i n  t h i s  a r e a  t o  g e t  a l i t t l e  
b e t t e r  a p p r e c i a t i o n  when h e  g o e s  back, t o  be able  t o  f i t  closer 
your needs .  I would t h i n k  t h i s  would be a way t o  do t h a t .  

MR. GRIMALDI:  There is one problem when w e  are  t a l k i n g  
a b o u t  u n i v e r s i t y  r e s e a r c h  and t h e  kind of c o n t r i b u t i o n s  t h e y  
might  make t h a t  w e  ought  t o  make c l e a r  t o  each  o t h e r .  It c o s t s  
money t o  write p r o p o s a l s .  Right  now it c o s t s  u s  something l i k e  
$3 ,600  p e r  p r o p o s a l .  That  is n o t  ou t -of -pocket  expense  b u t  t h a t  
is t i m e  t h a t  f a c u l t y  a r e  i n v e s t i n g  i n  t h e  p r o s p e c t  of  g e t t i n g  a 
s u c c e s s f u l  c o n t r a c t  and w e  a l l  know t h a t  more times t h a n  n o t  w e  
a r e  u n s u c c e s s f u l ,  so under t h e  c i r c u m s t a n c e s ,  t h e  u n i v e r s i t y ,  
p a r t i c u l a r l y  t h e  p r i v a t e  u n i v e r s i t y ,  and I t h i n k  a l l  o f  t h e  uni-  
v e r s i t i e s  t h e s e  d a y s  a r e  i n  t h e  same f i x ,  j u d g e s  v e r y  c a r e f u l l y  
how t h e  e f f o r t  o f  i t s  f a c u l t y  is going  t o  be s p e n t  on p r o s p e c t i v e  
work of  any k ind ,  i n c l u d i n g  some v e r y  i m p o r t a n t  p r o p o s a l  w r i t i n g  
t h a t  might  be  done. 

Also,  when w e  g e t  t o  s p e c i f i c s  w i t h  r e s p e c t  t o  what t h e  
a g e n c i e s  a re  i n t e r e s t e d  i n  i n  te rms  of  p r i o r i t i e s  t h a t  you have 
e s t a b l i s h e d  i n  c o n n e c t i o n  w i t h  t h e  major needs  t h a t  t h e  agency 
sees t h a t  have t o  .be m e t ,  what it i n t e r p r e t s  Congress  is a s k i n g  
f o r ,  f o r  example, t h o s e  p r i o r i t i e s  may n o t  f i t  t h e  academic i n t e r -  
ests o f  t h e  u n i v e r s i t y ,  and u n i v e r s i t i e s  a r e  n o t  r e s e a r c h  c e n t e r s .  
They a r e  i n t e r e s t e d  i n  r e s e a r c h  p r i m a r i l y  because  t h e y  c a n  g e t  
i n f o r m a t i o n  from it t h a t  e n a b l e s  t h e  u n i v e r s i t y  t o  i n c r e a s e  i ts  
academic programs,  which is t h e  p r i n c i p a l  b u s i n e s s  of a univer -  
s i t y ,  s o  i f  you a r e  l o o k i n g  f o r  answers  t o  problems from t h e  uni -  
v e r s i t y  t h a t  might  n o t  f i t  t h e  academic i n t e r e s t s  o f  t h e  programs 
i n  t h e  u n i v e r s i t y ,  you a r e  n o t  go ing  t o  g e t  t h a t  h e l p  from t h e  
u n i v e r s i t y  . 
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F i n a l l y ,  t h o s e  a r e a s  t h a t  a r e ,  from our  p o i n t  of  view,  
v e r y  i m p o r t a n t  problems j u s t  never  appear  i n  t h e  a g e n c y ' s  pros-  
p e c t i v e  i n t e r e s t s .  I a m  an e l e c t e d  o f f i c i a l  i n  t h e  town I l i v e  
i n  o u t  i n  Long I s l a n d ,  and we a re  t a l k i n g  a b o u t  c o o r d i n a t i n g  now 
t h e  s t a t e  and t h e  l o c a l  a d m i n i s t r a t o r  f u n c t i o n s .  T h i s  was t h e  
p o i n t  you r a i s e d ,  Mr. B e n n e t t .  W e  have a g r e a t  d e a l  o f  t r o u b l e  
p r i m a r i l y  because  t h e r e  is a s t a t e  highway t h a t  b o r d e r s  on our  
town w i t h  c e r t a i n  t r a f f i c  problems t h a t  a r e  a s s o c i a t e d  w i t h  it 
which t h e  c o n s t i t u e n c y  i n  t h e  town h o l d s  u s  a c c o u n t a b l e  f o r  b u t  
which w e  have no c o n t r o l  over .  So w e  w r i t e  t o  Albany and c a l l  
Albany and t r y  t o  g e t  some improvement i n  t h e  a t t i t u d e  up t h e r e  
i n  t h e  Motor V e h i c l e  Department w i t h  r e s p e c t  t o  c o n t r o l s  t h a t  
have t o  be used,  and w e  g e t  word back from t h e  c a p i t a l  s a y i n g  
t h a t ,  w e l l ,  a c c o r d i n g  t o  t h e i r  f i g u r e s  t h e r e  have  been o n l y  f o u r  
a c c i d e n t s  i n  t h e  p a s t  two y e a r s  on t h i s  p a r t i c u l a r  highway. They 
d o n ' t  f e e l  t h a t  it h a s  q u i t e  t h e  urgency t h a t  some o t h e r  m a t t e r s  
have. There is a l i m i t e d  amount of money a v a i l a b l e  i n  t h e  c a p i -  
t a l  f o r  do ing  t h e  highway work t h r o u g h o u t  t h e  s t a t e .  W e  a r e  a 
r e l a t i v e l y  small  town t o  b e g i n  w i t h ,  s o  t h e y  d o n ' t  t e l l  US t h i s ,  
b u t  we  know it ,  w e  have  v e r y  l i t t l e  p o l i t i c a l  c runch .  W e  a r e  
e n t i r e l y  Republ ican  i n  our  town, so t h a t  w i t h  t h e  Democrats i n  
Albany, w e  d o n ' t  make any p r o g r e s s  t h e r e  a t  a l l .  

So what we a r e  r e a l l y  coming up w i t h  i n  terms of  our 
i n t e r e s t s  w i t h  respect t o  b r i n g i n g  a b o u t  t h e  k ind  of  c o n t r o l  t h a t  
you want is some means f o r  making a c c o u n t a b i l i t y  a l i t t l e  b i t  
more s t r o n g  i n  t h e  p o l i t i c a l  h i e r a r c h y  of  t h e  s t a t e .  It  i s n ' t  
u n t i l  w e  have done t h a t  t h a t  w e  can g e t  a l l  of  t h e  u n i t s  of  t h e  
s t a t e  f a l l i n g  i n t o  l i n e  and doing  t h e i r  j o b .  A s  long  a s  t h e  
p e o p l e  of  t h e  town who e lec t  us  s a y  t h a t  w e  have t h e  r e s p o n s i b i l -  
i t y  f o r  c o n t r o l l i n g  t h e  t r a n s p o r t a t i o n  problems i n  our  town, b u t  
where w e  i n  t u r n  have t o  go  t o  some o t h e r  agency t h a t  h a s  t h e  
r e s p o n s i b i l i t y ,  t h e r e  a r e  two p e o p l e  who a r e  r e s p o n s i b l e ,  o r  two 
a g e n c i e s  t h a t  a r e  r e s p o n s i b l e  f o r  per formance  i n  t h i s  c a s e  and 
from t h e  management p o i n t  of view where t h e r e  is more t h a n  one 
p e r s o n  r e s p o n s i b l e  f o r  a n y t h i n g ,  l i t e r a l l y  nobody is r e s p o n s i b l e  
and h e r e  is where t h e  sys tems b r e a k s  down. 

Now, a n  i m p o r t a n t  p i e c e  of  work t o  be done i n  t h i s  a r e a  
would be  a long  t h o s e  l i n e s .  I d a r e s a y  i f  w e  w r o t e  a p r o p o s a l  on 
something l i k e  t h a t  t h a t  w e  would n o t  be  s u c c e s s f u l  w i t h  it. 

MR. BENNETT: I a m  v e r y  g l a d  you d i d n ' t  u s e  t h e  example 
o f  t h e  t r a i n s  b l o c k i n g  your g r a d e  c r o s s i n g s ,  f o r  example. 

MR. GRIMALDI: Tha t  is one t h i n g  t h a t  h a s  happened. 

MR. BENNETT: I wouldn ' t  doubt  i t .  I t h i n k  t h a t  is 
what t h i s  p a n e l  is a l l  a b o u t .  Is t h e r e  a need or a mechanism t o  
c l e a r l y  d e f i n e  s a f e t y  r e s p o n s i b i l i t i e s  among t h e  v a r i o u s  j u r i s -  
d i c t i o n s ,  f e d e r a l ,  s t a t e ,  and l o c a l ?  

MR. HESS: I would l i k e  t o  respond t o  t h e  g e n t l e m a n ' s  
comments w i t h  r e g a r d  t o  u n i v e r s i t y  r e s e a r c h .  With r e g a r d  t o  t h e  
f i r s t  p o i n t  t h a t  I t h i n k  he  r a i s e d ,  a l l  c o s t  d e v e l o p i n g  p r o p o s a l s  
a r e  a l l o w a b l e  costs and may be  i n d i r e c t  c h a r g e s  as p a r t  of  t h e  
a u d i t  p r o c e d u r e s  t h a t  your u n i v e r s i t y  is under and may i n  f a c t  
be  recovered  through t h e  r e s e a r c h  p r o c e s s .  Second, is t h a t  many 
o f  t h e  l a r g e r  u n i v e r s i t y  sys tems i n  t h e  c o u n t r y  do ,  a s  a m a t t e r  
of academic p o l i c y ,  m a i n t a i n  a s s o c i a t e d  or in-house r e s e a r c h  
f a c i l i t i e s .  

MR. GRIMALDI:  For t h e  s a k e  of c l a r i t y ,  I d o n ' t  want 
t o  b e l a b o r  t h i s ,  s i r ,  and you a r e  q u i t e  r i g h t ,  b u t  you o n l y  can  
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r e c o v e r  t h e  cost  when you are  s u c c e s s f u l  w i t h  your c o n t r a c t  or 
your p r o p o s a l ,  and w e  have w r i t t e n  roughly  30 p r o p o s a l s  f o r  e v e r y  
one w e  g e t ,  s o  y o u # c a n ' s e e  t h a t  t h e  expense would go  up and 
in-house r e s e a r c h  c a n  be  s u p p o r t e d  by a u n i v e r s i t y  o n l y  t o  t h e  
e x t e n t  t h a t  funds  a re  a v a i l a b l e  f o r  it and i n  t h e  f i n a n c i a l  
c r i s i s  s i t u a t i o n  t h a t  u n i v e r s i t i e s  a r e  i n  t o d a y ,  t h e r e  is v e r y  
l i t t l e  o p p o r t u n i t y  f o r  much in-house r e s e a r c h  funds .  

MR. RUSSELL (Kansas  S t a t e  U n i v e r s i t y ) :  Of c o u r s e ,  n o t  
be ing  i n  a d m i n i s t r a t i o n ,  I wouldn ' t  know a b o u t  t h e  cos t ,  b u t  
w r i t i n g  t h e s e  is a h e l l  o f  a l o t  o f  work and I have  g o t  t o  d o  t h e  
work and I t h i n k  t h e r e  is a need a long  t h e  l i n e s  o f  technology 
s h a r i n g .  I f  you could  d e v e l o p  a l o n g  t h o s e  l i n e s  some needs  
s h a r i n g  s o  t h a t  it would be e a s i e r  f o r  u s  t o  f i n d  o u t  what t h e  
needs  a re ,  I would l i k e  t o  s a y ,  of  c o u r s e ,  c a l l i n g  v a r i o u s  p e o p l e  
i n  v a r i o u s  s e c t i o n s  is one way. I have never  t a l k e d  t o  anyone 
t h a t  w a s n ' t  c o o p e r a t i v e  and f r i e n d l y ,  b u t  sometimes you have  t o  
c a l l  f i v e  or s i x  p e o p l e  t o  f i n d  o u t  who is i n t e r e s t e d  i n  a n  a r e a  
t h a t  you a r e  working on,  t o  see i f  it h a s  a l r e a d y  been done or i f  
t h e r e  is a chance it w i l l  be funded i f  t h e y  have an i n t e r e s t .  I 
t h i n k  t h e r e  is more need f o r  t h i s  across- the-board  i n t e r e s t ,  o r  
across- the-board  n e e d s ,  some c l e a r i n g h o u s e  f o r  needs  t h a t  you can  
g e t  a q u i c k e r  r e s p o n s e  and s o  f o r t h .  

MR. DICESARE ( R e n s s a l a e r  P o l y t e c h n i c  I n s t i t u t e ) :  I 
would l i k e  t o  add t o  t h a t  comment t h a t  p e r h a p s  a way t o  g e t  
around t h i s  i d e a  o f ,  l e t  u s  s a y ,  $ 3 , 6 0 0  p e r  peoposa l  and 30 pro-  
p o s a l s  f o r  one success, might  be  a t e c h n i q u e  o f  pre-proposa l  or 
s m a l l  p r o p o s a l s  t o  s o r t  of  match t h e  needs  and t h e n  i f  t h e  
Department is i n t e r e s t e d  t h e y  would ask f o r  a broader  p r o p o s a l  o r  
in-depth p r o p o s a l  from s e v e r a l  u n i v e r s i t i e s .  A t  l e a s t  t h e  uni -  
v e r s i t y  would t h e n  know t h e y  have a chance of  one o u t  of  t h r e e  or 
one o u t  of  f i v e  as opposed t o  whatever  t h e  r a t i o s  a r e ,  f o u r  o u t  
of  2 0 0 .  

MR. R A B I N S :  I t h i n k  s e v e r a l  i s s u e s  have been r a i s e d  
s e q u e n t i a l l y  and it p r o b a b l y  would h e l p  i f  you know a l i t t l e  b i t  
more a b o u t  how t h e  O f f i c e  of U n i v e r s i t y  Research h a n d l e s  pro-  
p o s a l s  and how it views t h e  p r o p o s a l  w r i t i n g  a c t i o n .  W e  v e r y  
much welcome p r e - p r o p o s a l s  b u t  p r e f e r a b l y  n o t  i n  w r i t i n g  because  
t h a t  d o e s n ' t  h e l p  you and it d o e s n ' t  h e l p  u s .  What w e  welcome 
is informal  c o n t a c t .  I f  you c a l l  t h e  O f f i c e  of  U n i v e r s i t y  
Research w i t h  your proposed i d e a ,  more l i k e l y  t h a n  n o t ,  w e  a r e  
n o t  go ing  t o  be e x p e r t  enough i n  our  immediate o f f i c e  t o  be  a b l e  
t o  i n t e l l i g e n t l y  i n t e r a c t  w i t h  you, b u t  what w e  can  d o  is p u t  you 
i n  touch  w i t h  t h e  p r o f e s s i o n a l s  i n  t h e  Department working i n  your 
a r e a .  They w i l l  most l i k e l y  be  t h e  r e v i e w e r s  o f  your p r o p o s a l  
when it comes i n ,  and t h i s  i n f o r m a l ' p r i o r  c o n v e r s a t i o n  t o  iden-  
t i f y  needs  is one of  t h e  b e s t  ways t o  i n c r e a s e  t h e  chances  of  
your p r o p o s a l  and d e c r e a s e  t h e  r a t e  o f  p r o p o s a l  f a i l u r e s .  That  
is t h e  recommended pre-proposa l  r o u t e  t o  go ,  b e f o r e  p e n c i l  e v e r  
g e t s  p u t  t o  paper .  The s a f e t y  needs  w e  are  h e a r i n g  a b o u t  t o d a y  
a r e  i n p u t  t o  h e l p  you on what t h e  s a f e t y  r e s e a r c h  needs  are  t h a t  
t h e  Department s h o u l d  be  p u r s u i n g .  

rev iew of  t h e  p r o p o s a l s  when t h e y  go  through t h e  rev iew p r o c e s s  
is r e l e v a n c e ,  and t h a t  is one o f  t h e  s t r o n g e s t  c r i t e r i a .  The 
r e l e v a n c e  c r i t e r i o n  means how c l o s e l y  are  you connec ted  t o  a 
p e r c e i v e d  need of  a DOT p r o f e s s i o n a l  t h a t  might  have t o  ac t  a s  
t h e  moni tor  o f  your r e s e a r c h .  H e  is n o t  go ing  t o  be e n t h u s i a s t i c  
a b o u t  g i v i n g  glowing g r a d e s  t o  your r e s e a r c h  p r o p o s a l  u n l e s s  it 
is connected  t o  t h e  needs  t h a t  h i s  b o s s  is pushing  him on h e r e  
and now. It  is i m p o r t a n t  b e f o r e  you e v e r  w r i t e  t h e  p r o p o s a l s  
t h a t  you f i n d  o u t  -- and I a m  n o t  j u s t  t a l k i n g  a b o u t  DOT now, I 

NOW, one o f  t h e  c r i t e r i a  t h a t  g e t s  s u r f a c e d  i n  t h e  
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am t a l k i n g  i n  g e n e r a l ,  wherever you submi t  p r o p o s a l s  -- f i n d  o u t  
t h e  needs of  t h e  p e o p l e  t h a t  you a r e  going  t o  have t o  be d e a l i n g  
wi th  who a r e  going  t o  rev iew your p r o p o s a l  and who w i l l  eventu-  
a l l y ,  i f  i t  is s u c c e s s f u l ,  have t o  moni tor  i t .  

MR. G R I M A L D I :  M i k e ,  t h e r e i n  is  a weakness ,  i f  you 
d o n ' t  mind my b r e a k i n g  i n .  Because you a r e  l o o k i n g  f o r  f r e s h  
i d e a s .  I a m  n o t  s a y i n g  t h a t  t h e r e  is any l a c k  of  f r e s h n e s s  i n  
t h e  a d m i n i s t r a t i o n  p e o p l e  who a r e  rev iewing  t h e s e  n o t i o n s ,  b u t  
a s  somebody comes up i n  a u n i v e r s i t y  w i t h  a l i n e  of  a t t a c k  t h a t  
is unconvent iona l  b u t  h a s  some promise ,  i n  t h e  o p i n i o n  of  t h e  
u n i v e r s i t y - t y p e ,  t h e  chances  o f  be ing  s u c c e s s f u l  w i t h  i t  become 
reduced under t h e s e  c i r c u m s t a n c e s .  W e  a r e  f o r c e d  more and more 
i n t o  a groove  which is what you a r e  t r y i n g  t o  g e t  o u t  o f .  

MR. R A B I N S :  W e l l ,  P r o f e s s o r  G r i m a l d i ,  w i t h  a l l  d u e  
r e s p e c t  t o  u s  academics ,  our  t o t a l  c r e d i b i l i t y  h e r e  i n  Washington 
can  be v a s t l y  improved upon. 

MR. G R I M A L D I :  I know t h a t .  

MR. RABINS: The program t h a t  I am now d i r e c t i n g  is 
t h r e e  y e a r s  o l d  and f o r  t h e  f i r s t  t h r e e  y e a r s  of  i ts  o p e r a t i o n  it  
h a s  been e s s e n t i a l l y ,  "Okay, it is your n i c k e l . "  "Give u s  your 
b e s t  ideas. ' '  F r a n k l y ,  t h e  program h a s  n o t  been a s  s u c c e s s f u l  as 
it could  have been ,  from p e r c e p t i o n s  and t h e  p e r s p e c t i v e s  of  t h e  
h i e r a r c h y  i n  t h e  DOT and i n  OMB and i n  Congress ,  who c o n t r o l  t h e  
f low of  money t o  you through our  o f f i c e .  I am i n  agreement  t h a t  
it can be more s u c c e s s f u l  and t h i s  c o n f e r e n c e  is one of  a number 
of e x e r c i s e s  t h a t  a r e  be ing  under taken  by t h e  Department t o  t r y  
and g e t  more money f lowing  t o  t h e  u n i v e r s i t i e s  on a more e f f e c -  
t i v e  and d i r e c t e d  b a s i s  and more r e s e a r c h  back t o  t h e  Department .  

MR. PIGNATARO: The comment t h a t  t h e  u n i v e r s i t i e s  i n  
t h e i r  overhead s t r u c t u r e  can  a b s o r b  development  c o s t s  as  f a r  as 
p r o p o s a l s  a r e  concerned  is n o t  t r u e  a s  f a r  a s  my knowledge of  t h e  
u n i v e r s i t i e s  is concerned ,  c o n t r a r y  t o  p r i v a t e  i n d u s t r y  where 
t h e y  can be absorbed .  Another comment was made t h a t  most un iver -  
s i t i e s  have some kind of  r e s e a r c h  c e n t e r  s e p a r a t e  and a p a r t .  
W e l l ,  many u n i v e r s i t i e s  a r e  f o r c e d  t o  go  i n t o  t h a t  mechanism t o  
recover  some o f  t h e s e  c o s t s ,  which is what Dr. G r i m a l d i  was 
t a l k i n g  about .  

Another p o i n t  t h a t  I want t o  make, a l s o  f o l l o w i n g  what 
he h a s  s a i d  and f o l l o w i n g  what D K .  Rabins  h a s  s a i d ,  it is t r u e  
t h a t  u n i v e r s i t i e s  may n o t  have been a s  r e s p o n s i v e  t o  t h e  d e s i r e s  
of  Congress  as Congress  would have l i k e d ,  b u t  a s  u s u a l ,  w e  a r e  
t a k i n g  a much s h o r t e r  range  view of  t h e s e  t h i n g s .  The main 
r e a s o n  t h a t  u n i v e r s i t i e s  e x i s t ,  a s  was a l r e a d y  s t a t e d ,  is t h e  
t r a i n i n g  a s p e c t  of  our  work and u n l e s s  our r e s e a r c h  can  n o t  o n l y  
be t r a n s l a t e d  i n t o  t h e  c lass room,  a s  Dr. G r i m a l d i  h a s  i n d i c a t e d ,  
b u t  a l s o  be i n  a p o s i t i o n  t o  s u p p o r t  some s t u d e n t s ,  t h e n  it 
becomes q u i t e  q u e s t i o n a b l e .  Y e t ,  w e  have been doing  a good d e a l  
of  r e s e a r c h  where t h o s e  a s p e c t s  have n o t  been a s  encouraging  a s  
t h e y  were i n  t h e  p a s t ,  so t h a t  t h e  involvement  of  t h e  u n i v e r s i -  
t i e s ,  and w e  need t o  i n v o l v e  them more, w e  a l l  would c e r t a i n l y  
second t h a t ,  b u t  t h e r e  m u s t  be a cognizance  of  t h e  f a c t  t h a t  w e  
a r e  i n  b u s i n e s s  p r i m a r i l y  t o  e d u c a t e  and t r a i n  p e o p l e  and t h e  
r e s e a r c h  m u s t  have some a s s o c i a t i o n  w i t h  t h a t .  

MR. WAKELAND ( N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board) :  
I want t o  r i s k  u p s t a g i n g  our cha i rman,  Webster Todd, who is going  
t o  be t h e  d i n n e r  s p e a k e r  t o n i g h t ,  b u t  I j u s t  want t o  respond t o  
Dr. G r i m a l d i ' s  p o i n t  a b o u t  t h e  s h o r t - r a n g e  v e r s u s  long-range  
r e s e a r c h  and t h e  unconvent iona l .  I t  is n o t  n e c e s s a r y  t o  r e l y  
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e n t i r e l y  on t h e  p e r c e p t i o n s  of  t h e  DOT modal e x p e r t s  t o  g e t  
a p p r o v a l  o f  unconvent iona l  i d e a s .  The N a t i o n a l  T r a n s p o r t a t i o n  
S a f e t y  Board h a s  its own p e r s p e c t i v e ,  and w h i l e  it d o e s  n o t  have 
any r e s e a r c h  money, it can  recommend t h e  r e s e a r c h  t o  t h e  modal 
a d m i n i s t r a t i o n s  and t h e  Board h a s  i n  f a c t  recommended a good b i t  
of  unconvent iona l  r e s e a r c h  where w e  have shown w i t h  it t h a t  it 
was n o t  n e c e s s a r i l y  c o s t  b e n e f i c i a l  b u t  t h e r e  was a good r e a s o n  
t o  t h i n k  t h a t  it would produce a r e s u l t  i f  c a r r i e d  long  enough, 
s o  t h e  o n l y  p o i n t  is you a re  n o t  l i m i t e d  by t h e  a d m i n i s t r a t i o n ' s  
approach  on a t e c h n i c a l  b a s i s .  There is a n o t h e r  s e c t i o n  of  t h e  
government t h a t  can  look  a t  it i n  o t h e r  ways. You can  a l s o  look  
a t  t h e  same s u b j e c t  a r e a s  i n  a g e n c i e s  o t h e r  t h a n  DOT and some- 
times you w i l l  f i n d  it. 

p o i n t  o r  n o t ,  b u t  I t h i n k  you b r i n g  up a good p o i n t .  J u d i t h  
Connor mentioned t h e  f a c t  t h a t  one of  our q u e s t i o n s  is " a r e  w e  
a d d r e s s i n g  t h e  r i g h t  problems?" Many p e o p l e  d o  s e t  our p r i o r i -  
t i e s  i n  a d d i t i o n  t o  our own look  a t  what t h e  p r i o r i t i e s  should  be,  
e s p e c i a l l y  i n  t h e  s a f e t y  a r e a .  As f a r  a s  t h e  Department is con- 
c e r n e d ,  t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board a l s o  sets  some 
of our  p r i o r i t i e s .  Congress  se ts  some of  our p r i o r i t i e s .  The 
i n d u s t r y  t h a t  w e  d e a l  w i t h  w i l l  set some of  our p r i o r i t i e s .  The 
employees t h a t  w e  d e a l  w i t h  w i l l  s e t  some of  our  p r i o r i t i e s .  
There a re  many p e o p l e  t h a t  d o  have an i n p u t  on our p r i o r i t i e s  and 
I t h i n k  t h a t  you of c o u r s e  a r e  inc luded  i n  t h a t  l a r g e  group.  What 
you have t o  do is convince  u s ,  o f  c o u r s e ,  t h a t  i t  is an a r e a  t h a t  
needs  t o  be  a d d r e s s e d  and a l l  of  t h o s e  people  who a r e  s e t t i n g  our 
p r i o r i t i e s  a r e  competing f o r  v e r y  s c a r c e  r e s o u r c e s ,  and I g u e s s  
t h a t  is p a r t  o f  i t .  

MR. BENNETT: I d o n ' t  know i f  I s h o u l d  comment on t h a t  

MR. J. MARGOLIN (George Washington U n i v e r s i t y ) :  Speak- 
ing  t o  t h i s  issue o f  p r i o r i t i e s  and t h e  way t h e  i n s t i t u t i o n s  
f u n c t i o n  -- t h i s  can  s e r v e  a c o u n t e r - p r o d u c t i v e  purpose  a t  times 
w i t h  r e g a r d  t o  t h e  i n n o v a t i v e  o r  c r e a t i v e  k i n d s  of r e s e a r c h  t h a t  
I t h i n k  P r o f e s s o r  G r i m a l d i  was a d d r e s s i n g .  I f  you work w i t h  
p r i o r i t i e s  and p a s s  t h o s e  around,  t h e n  you immediately begin  t o  
l i m i t  some o f  t h e  a r e a s  o f  p o t e n t i a l  r e s e a r c h  which may have been 
s p o t t e d  i n  t h e  u n i v e r s i t y  o r  i n  t h e  community, and u n i v e r s i t i e s  
d o  i n t e r a c t  w i t h  communit ies  more f r e q u e n t l y  t h a n  is known. I 
wonder i f  t h e r e  i s n ' t  a s l i g h t l y  more e f f i c i e n t  way of  handl ing  
t h i s .  DOT is f o l l o w i n g  a s e t  of p r o c e d u r e s .  That  is a bad way 
t o  p u t  i t ,  b u t  N I H  and t h e  O f f i c e  of  Educat ion ,  and a l l  of  t h o s e  
huge funding  o p e r a t i o n s ,  s e t  up e x c e e d i n g l y  complex p r o c e d u r e s  
which were used ,  a s  a m a t t e r  of  f a c t ,  because  o f  t h e  c o s t  and t h e  
energy  t h a t  D r .  Gr imald i  d e s c r i b e d ,  a s  a d e t e r r e n t  t o  p r o p o s a l s ,  
and i n  a s e n s e  it winnowed down t h e  numbers o f  p r o p o s a l s  t h a t  
might  be  r e c e i v e d  s o  t h a t  t h e y  could  be handled  a d m i n i s t r a t i v e l y .  
Y e t  h e r e  w e  a r e  s e a r c h i n g  f o r  c r e a t i v i t y  and I wonder i f  one of 
t h e  t h i n g s  t h a t  might  be  done would be t o  s i m p l i f y  t h e  i n i t i a l  
phase  of  t h i s  s o  t h a t  a c o n c e p t  p i e c e  of  no l o n g e r  t h a n  a page o r  
even a h a l f  page ,  i f  it could  be done t h a t  way, would s u f f i c e .  
I n  terms o f  t h e  c l a s s i c a l  mathematics  d i s s e r t a t i o n ,  you know, 
t h a t  is done w i t h  one page o f  e q u a t i o n  and an e x p l a n a t i o n  of  it. 
The c a p a b i l i t y  o f  t h e  o r g a n i z a t i o n  t o  d o  something about  t h a t  
p a r t i c u l a r  i s sue  s h o u l d  a l s o  be d e m o n s t r a t e d ,  something t h a t  
wouldn ' t  c o s t  more t h a n  a c o u p l e  of  hundred d o l l a r s  and some 
s t a f f  t i m e .  Pu t  t h a t  i n t o  t h e  sys tem,  d i r e c t  it t o  t h e  v e r y  
people  who a r e  s e r v i n g  a s  c r i t i c s  t o  u n i v e r s i t y  r e s e a r c h ' s  selec- 
t i o n  of  s u b j e c t s  and t h e  f i n a l  p r o d u c t  t h a t  would come o u t .  L e t  
them d e c i d e  what k i n d s  of  t h i n g s  t h e y  want t o  have you work on,  
expose them t o  t h e  new i d e a s ,  and t h e n  when t h e  o r g a n i z a t i o n s  or  
t h e  i d e a s  have been s e l e c t e d  o u t ,  u r g e  t h o s e  t h a t  a r e  d e s i r a b l e ,  
t o  proceed t o  d e v e l o p  a p r o p o s a l  w i t h  somewhat g r e a t e r  l i k e l i h o o d  
t h a t  t h e y  may have a f a i r  chance of g e t t i n g  it .  T h i s  would s a v e ,  
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i n  te rms  of  t h e  n a t i o n a l  economy and our g r o s s  n a t j o n a l  p r o d u c t ,  
a l l  of  t h o s e  high-f lown t e r m s ,  a heck of  a l o t  of  t h e  energy of 
our s c i e n t i f i c  community and perhaps  se lec t  down a few more use -  
f u l  a r e a s  a s  w e l l  as e d u c a t i n g  some o f  our a d m i n i s t r a t o r s .  It  is 
a way of maybe s h o r t - c i r c u i t i n g  t h i s  sys tem and be ing  more e f f i -  
c i e n t .  Has it e v e r  been t r i e d ?  

MR. RABINS: W e l l ,  s p e c i f i c a l l y ,  no,  I d o n ' t  know i f  i t  
h a s ,  b u t  J o e ,  i n  g e n e r a l  t e r m s ,  I can  a s s u r e  you t h a t  t h e r e  have 
been v e r y  t a n g i b l e  successes from t h e  f i r s t  t h r e e  y e a r s  of t h e  
O f f i c e  of U n i v e r s i t y  Research program where it was l e f t  t o t a l l y  
u n s o l i c i t e d .  I d o n ' t  t h i n k  t h e r e  is any argument t h a t  w e  d o n ' t  
want t o  t u r n  o f f  c r e a t i v i t y  and i n n o v a t i v e  t h i n k i n g .  I a m  s u r e  
i n  t h e  f u t u r e  t h a t  some o f  our funds  will 'be s e t  a s i d e  f o r  t o t a l l y  
u n s o l i c i t e d  i d e a s ,  f o r ,  a s  I s a i d  b e f o r e ,  " I t  is your n i c k e l , . g i v e  
us your best s h o t . "  Our i n t e n t  is n o t  t o  s t e e r  t h e  u n i v e r s i t l e s  
i n t o  r e s e a r c h  s t r a i g h t  j acke t s  or "a p r i o r i "  s o l u t i o n s .  Our 
i n t e n t  is t o  i d e n t i f y  needs  and problems,  n o t  RFP's, b u t  problem 
a r e a s  where t h e  u n i v e r s i t i e s  most i n t e l l i g e n t l y  c o u l d  c o n t r i b u t e ,  
where t h e y  have c a p a b i l i t y ,  r a t h e r  t h a n  j u s t  having  wide open 
s o l i c i t a t i o n s .  What w e  a r e  s a y i n g  is l e t  u s  i d e n t i f y  t h e  needs  
t h a t  a r e  most r e l e v a n t  for t h e  Department of T r a n s p o r t a t i o n  i n  
s a f e t y  where t h e  u n i v e r s i t i e s  could  c o n t r i b u t e  i n t e l l i g e n t l y ,  n o t  
t o  s t i f l e  i n n o v a t i o n ,  b u t  j u s t  t o  i d e n t i f y  problem a r e a s .  

g e t  t h a t  $3,600 down t o  a b o u t  $ 6 0 0 ,  i f  w e  c o u l d ;  t h a t  is t h e  
problem. 

I s n ' t  t h e r e  a n  i m p l i c i t  assumpt ion  i n  your approach  t h a t  t h e  need 
is i d e n t i f i e d  w i t h  your f i r s t  and b e s t  s h o t ?  I t h i n k  what t h e  
gent leman was s u g g e s t i n g  is a mechanism by which you c a n  p r o g r e s -  
s i v e l y  r e f i n e  t h e  s t a t e m e n t  of  need,  a $ 2 0 0  l e t t e r  t o  g e t  a 
$1,000 fol low-up c o n t r a c t  t o  d e v e l o p  a $3,000 p r o p o s a l  t o  d e v e l o p  
a $50 ,000  s t u d y ,  d i d  I unders tand  it c o r r e c t l y ?  

MR. J. MARGOLIN: I g u e s s  t h e  b a s i c  q u e s t i o n  is how t o  

MR. BENNER ( N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board) :  . 

MR. J. MARGOLIN: That  would be one way of  do ing  i t ,  
yes .  It might  be a v e r y  good way. 

MR. RABINS: I know of  no such  p l a n .  

MR. MCESARE: I g u e s s  one might  ask how many p r o p o s a l s  
h a s  t h e  program r e c e i v e d  v e r s u s  how many it h a s  funded t o  d e t e r -  
mine i f  you u s e  a b a l l p a r k  f i g u r e  o f  $3,600 p e r  p r o p o s a l  you 
could  d e t e r m i n e  i n  d o l l a r  v a l u e  how much e f f o r t  h a s  been expended 
v e r s u s  t h e  successes. 

MR. RABINS: The numbers a l o n e  d o  n o t  l e a d  t o  a t o t a l  
u n d e r s t a n d i n g  of  t h e  s i t u a t i o n .  I n  t h e  f i r s t  t h r e e  y e a r s  of  t h e  
program, 1 , 1 3 4  p r o p o s a l s  were s u b m i t t e d  t o  t h e  O f f i c e  of Univer- 
s i t y  Research ,  and 112 were funded.  T h i s  y e a r ,  258 new p r o p o s a l s  
were s u b m i t t e d  and 33 were funded.  Those numbers a r e  a l i t t l e  
b i t  m i s l e a d i n g  because  t h e y  r e p r e s e n t  m u l t i p l e  s u b m i s s i o n s  i n  
s e v e r a l  cases of  something t h a t  is s u b m i t t e d  a f i r s t  y e a r ,  a 
second y e a r ,  and a t h i r d  year  and which maybe g e t s  funded i n  t h e  
second or t h i r d  t r y .  Or p e r h a p s  t h e  p r o p o s a l  was handled  by 
a n o t h e r  government agency.  

One d i f f i c u l t y  w i t h  t h e  kind of  p r e - p r o p o s a l  or t h e  
s c e n a r i o  t h a t  you a r e  p r o p o s i n g ,  i s  t h a t  t h e  rev iew of  p r o p o s a l s  
i n  a m i s s i o n - o r i e n t e d  agency l i k e  t h e  Department o f  T r a n s p o r t a -  
t i o n  is an in-house rev iew by t h e  p r o f e s s i o n a l s  w i t h i n  t h e  
Department and,  as  s u c h ,  i n v o l v e s  many p e o p l e  and a g r e a t  d e a l  
of  t i m e .  I f  you a r e  now going  t o  have a s e q u e n t i a l  rev iew i n  t h e  
f a s h i o n  t h a t  you j u s t  o u t l i n e d  -- f i r s t  a c a l l ,  fo l lowed by a 
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l e t t e r ,  fo l lowed n e x t  by a p r o p o s a l  -- it makes an a l r e a d y  pon- 
d e r o u s  rev iew p r o c e s s  even more d i f f i c u l t  t o  manage. 

s t r e a m 1  ined.  
MR. BENNER:' B u t  maybe t h e  rev iew p r o c e s s  needs  t o  be 

MR. RABINS: No doubt  a b o u t  it. 

MR. BOLGER: M i k e ,  I would l i k e  t o  j u s t  comment on t h e  
a c t i v i t y  b e f o r e  you g o t  h e r e .  M i k e  h a s  g o t  t h i s  t h i n g ,  it is 
r e f i n e d  f a i r l y  w e l l ,  b u t  I have r e a l l y  been i n s t r u m e n t a l  i n  
r e v i e w i n g ,  I would s a y ,  1 0 0  and some odd, p r o p o s a l s  i n  t h e  s a f e t y  
a r e a  and I g u e s s  I could  s a y  t h a t  50  p e r c e n t  o f  them were so 
modal ly-or ien ted  t h a t  t h e y  d r o p  o u t .  In  o t h e r  words, t h e y  
s h o u l d n ' t  have been s u b m i t t e d  i n t o  t h i s  sys tem t h a t  w e  a r e  t a l k -  
ing  about .  They were n o t  m u l t i -  or inter-modal .  Then of  t h e  
remainder ,  a good p o r t i o n  were a d v e r t i s e d  as mult i -modal ,  b u t  
r e a l l y  never  achieved  t h a t  i n  our  minds. W e  c o u l d n ' t  see it. I 
g u e s s  I could  s a y  t h a t  o f  a l l  o f  t h o s e  p r o p o s a l s ,  maybe o n l y  10 
were r e a l l y  on t h e  mark or were worth working on,  s o  t h a t  i n  9 0  
p e r c e n t  of  them, t h o s e  guys have wasted t h e i r  money. It  seems t o  
m e  t h a t  maybe t h e r e  is some v a l u e  t o  t h a t  k ind  of  a f i r s t  look a t  
it where a s c r e e n i n g  of  a s i m p l e  s u b m i t t a l  might  g e t  r i d  of a l o t  
b e f o r e  p e o p l e  put  a l l  of  t h a t  e f f o r t  i n t o  it. 

MR. RABINS: S t r e a m l i n i n g  is a good g o a l ,  b u t  a t  t h e  
bot tom l i n e ,  it i n v o l v e s  p e o p l e  and t i m e  and p r i o r i t i e s .  The 
p r o p o s a l s  a r e  reviewed by t h e  p r o f e s s i o n a l s  who a re  working on 
t h e  problem. Pre-proposa l  s u b m i s s i o n s  must compete for t h e i r  
a t t e n t i o n  and t i m e  t o  g i v e  you a f a i r  rev iew of your i d e a .  O u t  
of  f a i r n e s s  t o  you, you want t h a t  t o  be a c a r e f u l  rev iew.  You 
want them t o  t a k e  t h e  t i m e  t o  g i v e  you a f a i r  and complete  
r e a d i n g .  Now, whether t h a t  is done t h e  way w e  a i e  o p e r a t i n g  now 
or by a d i f f e r e n t  mechanism w i t h  t h e  kind of s c e n a r i o  you out -  
l i n e d ,  t h a t  is n o t  i m p o r t a n t .  A t  t h e  bot tom l i n e  you have t o  g e t  
t h e  p r o f e s s i o n a l s  t o  g i v e  t h e  t i m e .  There a r e  o t h e r  p r i o r i t i e s ,  
and t h e  s t r e a m l i n i n g  t a k e s  s t r i c t  management o f  t h e  p r o c e s s  t o  
g e t  t h e  people  involved .  

i m p o r t a n t ,  b u t  it is r a t h e r  f a r  a f i e l d  from t h e  s u b j e c t  of t h i s  
d i s c u s s i o n .  It  p r o b a b l y  s h o u l d  be d i s c u s s e d  so  w e  know i n  what 
c o n t e x t  w e  a r e  d i s c u s s i n g  t h e  r e s e a r c h  n e e d s ,  b u t  I would hope 
t h a t  w e  wouldn ' t  spend t h e  whole a f t e r n o o n  on it and w e  could  g e t  
back t o  t a l k i n g  a b o u t  t h e  r e s e a r c h  needs  and p r i o r i t i e s .  

MR. BENNER: Relevant  t o  t h e  p o i n t  t h a t  you j u s t  made, 
I hear  coming from you a r e q u e s t  f o r  a p r o p o s a l  a t  t h e  end of  t h e  
g e s t a t i o n  p e r i o d  when i n  f a c t  r e s e a r c h  is t h e  development  o f  new 
ideas and t h e  growth of  t h o s e  new i d e a s .  Whereas, you a r e  a s k i n g  
f o r ,  r e a l l y ,  a development  p r o p o s a l  r a t h e r  t h a n  a r e s e a r c h  pro-  
p o s a l ,  and it r e l a t e s  d i r e c t l y  t o  t h e  q u e s t i o n  t h a t  you a r e  pos ing  
h e r e .  You a r e  t r y i n g  t o  i d e n t i f y  a problem when p a r t  o f  r e s e a r c h  
is i d e n t i f y i n g  t h e  problems.  

T h i s  is on t h e  same s u b j e c t .  Missing i n  some o f  t h e s e  p r o p o s a l s  
is t h e  sa lesmanship .  There is a l a c k  o f  s a l e s m a n s h i p  and t h a t  
s t a r t s  a long  t i m e . b e f o r e  it ever  g o e s  t o  DOT, because  of  t h e  
matching f u n d s  s e c t i o n  w i t h i n  t h e  u n i v e r s i t y  t h i n g .  We funded 
s e v e r a l  of  t h e s e  and t h e  t h i n g  is t h a t  t h e  approaches  a r e n ' t  
made. W e  have never  been approached on t h e  s a f e t y  i s s u e  f o r  
j o i n t  funding .  We have worked i n  o t h e r  areas and t h e  t h i n g  is 
t h e r e  a r e  a l o t  o f  s o u r c e s  t o  s e l l  t h i s  t o  f i r s t .  The f a c t  t h a t  
you have  s o l d  it t o  t h e  u l t i m a t e  u s e r s  is an i n d i c a t i o n  t o  DOT 

I t h i n k  t h i s  kind of  c o n v e r s a t i o n  and exchange is 

MR. HAWTHORNE ( A s s o c i a t i o n  o f  American R a i l r o a d s ) :  



' t h a t  a t  l e a s t  somebody h a s  an i n t e n t i o n  of  u s i n g  t h i s  m a t e r i a l  
once it is produced.  

MR. WAKELAND: May I ask  a s t r a i g h t  q u e s t i o n  of  D r .  
Rabins? Do you make, i n  t h e  u n i v e r s i t y  o f f i c e ,  any  e f f o r t  t o  
communicate p o i n t s  o f  problem a r e a s  o r  p o i n t s  o f  c a p a b i l i t i e s  t o  
t h e  a g e n c i e s  t h a t  might  assist  each  o t h e r  or c o o p e r a t e ?  Univer- 
s i t y  groups  t o g e t h e r  might  be a b l e  t o  produce a s t r o n g e r  p r o p o s a l  
t h a n  t h e y  would i n d i v i d u a l l y .  

MR. RABINS: W e  have funded r e s e a r c h  consor t iums.  I 
b e l i e v e  t h e r e  were f i v e  c o n t r a c t s  i n  t h e  f i r s t  t h r e e  y e a r s  of  
t h e  program t h a t  were c o n s o r t i u m  e f f o r t s .  I d o n ' t  know how t h e y  

\grew, whether  it w a s  e x t e r n a l  o r  i n t e r n a l  inducement. There h a s  
been,  as i n  any  r e s e a r c h  e f f o r t ,  s u c c e s s e s  and f a i l u r e s  i n  t h e  
consor t ium e f f o r t s .  These go  back t o  p r a g m a t i c s  o f  management of  
t h e  r e s e a r c h ,  communicat ions,  f u n d i n g ,  and t i m i n g .  

For t h e  most p a r t ,  t h e  consor t ium r e s e a r c h  h a s  been 
f a i r l y  s u c c e s s f u l .  We h a v e n ' t  made any s p e c i f i c  e f f o r t  t h a t  I 
know o f ,  a f t e r  t h e  f a c t ,  i f  I unders tand  you c o r r e c t l y ,  a f t e r  t h e  
p r o p o s a l s  come i n ,  t o  p u t  u n i v e r s i t i e s  i n  touch w i t h  each  o t h e r ,  
t h a t  proposed i n  t h e  same g e n e r a l  t o p i c  a r e a s .  

o f  where t h a t  was done ,  t h e  Ar izona  work. 
MR. HAWTHORNE: There h a s  been a t  l e a s t  one c a s e  I know 

MR. RABINS: Y e s .  Usua l ly  it was done on an ad hoc 
b a s i s .  There is no f o r m a l ,  p r o  forma e f f o r t .  However, it is n o t  
a bad i d e a .  

MR. WAKELAND: W e l l  somebody h a s  t o  see t h e  p o s s i b i l i t y  
t h e r e  i n  o r d e r  t o  p u t  t h e  r i g h t  a g e n c i e s  i n  c o n t a c t .  Maybe t h a t  
would be  a u s e f u l  f u n c t i o n .  

MR. RABINS: W e l l ,  one e f f o r t  we a r e  making is i n  its 
i n i t i a l  s t a g e s .  We a r e  t r y i n g  t o  i d e n t i f y  t h e  i n t e r e s t s  of a l l  
of t h e  people  who have proposed t o  u s ,  a l l  o f  t h e  p e o p l e  who have 
ever  p u t  themselves  on our  m a i l i n g  l ist ,  a b o u t  4 , 0 0 0  people .  
More t h a n  4 0 , 0 0 0  items are  involved .  T h i s  r e q u i r e s  a computer- 
i z e d  p r i n t - o u t  t i e d  i n  w i t h  TRISNET. Now what w e  have c o n s i d e r e d  
so  f a r  a r e  t h e  r e p o r t s ,  p a p e r s ,  books,  and p u b l i c a t i o n s  r e s u l t i n g  
from t h e  r e s e a r c h  program going  o u t  t o  t h e  s e l e c t e d  m a i l i n g  l i s t  
by a r e a  o f  i n t e r e s t .  Your i d e a  is an e x c e l l e n t  one. Why n o t  t h e  
p r o p o s a l  a lso? There  is a p r o p r i e t a r y  q u e s t i o n  and w e  w i l l  have 
t o  be c a r e f u l .  

MR. WAKELAND: I t h i n k  it is something l i k e  t h e  q u a l i -  
f i e d  b i d d e r s  l ist  t h a t  is used i n  a e r o s p a c e .  

MR. RABINS: Y e s .  

MR. WAKELAND: In  t h a t  you a r e  known by c e r t a i n  a r e a s  
of  i n t e r e s t s  and you m a k e  a b i d d e r s  l i s t  a v a i l a b l e  t o  o t h e r s  and 
t h e y  c a n  see who t h e i r  f r i e n d s  may be  and --- 

MR. RABINS: Yes, b u t  t h a t  should  work from t h e  o t h e r  
d i r e c t i o n  a l s o .  The u n i v e r s i t y  t h a t  is i n  an a r e a  l i k e  Ar izona ,  
t h e  example t h a t  was c i t e d ,  t h e y  s h o u l d  know t h a t  t h e r e  a r e  o t h e r  
p r o f e s s i o n a l s  t h a t  t h e y  could  see a t  m e e t i n g s ,  whose l i t e r a t u r e  
t h e y  r e a d ,  who t h e y  s h o u l d  n a t u r a l l y  and i n f o r m a l l y  be i n  touch  
wi th .  

MR. WAKELAND: They s h o u l d  t r y  it themselves .  

MR. RABINS: Sure .  
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I t  d o e s  work i n  t h e  o t h e r  d i r e c t i o n ,  
s come o u t .  I f  it is i n  your a r e a  of  i n t e r -  
h e r  people  who have s t r e n g t h s  t h a t  you might  

n o t . h a v e  c o n t a c t  w i t h .  

I f  I could  j u s t  a d d r e s s  a c o u p l e  of  p o i n t s  t h a t  were 
made v e r y  b r i e f l y .  Mr. Bolger  was t a l k i n g  a b o u t  how many of  
t h e s e  p r o p o s a l s  j u s t  d r o p  o u t  because  t h e y  d o n ' t - f i t  t h e  b a s i c  
g e n e r a l  r e q u i r e m e n t s .  It  seems t o  m e  t h a t  a c l e r k  c o u l d  d e c i d e  
which of  t h e  s i n g l e  page p r o p o s a l s  t h a t  he  is t a l k i n g  a b o u t  be ing  
s u b m i t t e d  d o n ' t  meet h i s  b a s i c  requi rements .  It  wouldn ' t  t a k e  a 
p r o f e s s i o n a l  i n  t h e  a r e a  n e c e s s a r i l y ,  b u t  maybe j u s t  a g e n e r a l i s t  
t o  do t h i s  i n i t i a l  s h u f f l i n g ,  and t h e n  t h e  p o i n t  t h a t  Dr. --- 

MR. R A B I N S :  W e l l ,  d o  you t h i n k  you r e a l l y  want t h a t ?  

MR. LACEY: W e l l ,  t h e  way he was d e s c r i b i n g  i t ,  t h a t  
t h e y  j u s t  so o b v i o u s l y  d i d n ' t  m a k e  i t ,  I am n o t  s a y i n g  it is a 
c l e rk  b u t  perhaps  he could  g i v e  them a quick  rev iew o r  you could  
g i v e  them a quick  rev iew i f  t h e y  a r e  r e a l l y  s o  f a r  o f f  t h e  mark. 

MR. BOLGER: Yes, I would r a t h e r  rev iew 100 one-page 

MR. LACEY: Right .  The p o i n t  t h a t  Dr. P i g n a t a r o  t r i e d  
t o  make i n  r e s p o n s e  t o  Dr. Hess' comments is t h a t  you can  r e c o v e r  
p r o p o s a l  p r e p a r a t i o n  c o s t s  i n  your u n i v e r s i t y  overhead .  The uni-  
v e r s i t y  may n o t  g i v e  it back t o  t h e  Department .  You may n o t  see 
i t ,  b u t  t h e  u n i v e r s i t y  r e c o v e r s  i t ,  and I am s u r e  e v e r y  l a r g e  
u n i v e r s i t y  h a s  it i n  t h e r e .  

t h i n g s  t h a n  1 0 0  100-page p r o p o s a l s .  

MR. BENNETT: L e t  u s  see i f  w e  can  have j u s t  a few more 
comments on t h i s  g e n e r a l  t o p i c .  I know t h a t  it w a s  on your mind 
and it is good t o  have t h a t  kind o f  a p r e l i m i n a r y  d i s c u s s i o n ,  b u t  
I d o  want t o  g e t  on t o  t h i s  a r e a  of  t h e  need t h a t  w e  have i d e n t i -  
f i e d ,  j u s t  a c o u p l e  more on t h e  o t h e r  i s s u e ,  t h e n .  

M S .  S I M P I C H :  Y e s ,  it is n o t  t h e  o t h e r  i s s u e  y e t ,  b u t  
I wanted t o  ask  you how much money i n  t h o s e  four y e a r s  t h a t  you 
were r e c e i v i n g  t h o s e  1 ,134  p r o p o s a l s  have you g i v e n  o u t ?  

MR. RABINS: I f  I remember c o r r e c t l y ,  $11.27 m i l l i o n  

MR. S IMPICH:  Well, t h e n  t h e  p r o p o s a l  c o s t s  is $ 4  

MR. R A B I N S :  Well, w e  a r e  assuming t h a t  number. I d o  

f o r  t h r e e  y e a r s .  

m i l l i o n ,  t h a t  is $3,600 times 1 ,134  p r o p o s a l s .  

n o t  know i f  t h a t  is t h e  c o s t  of  a p r o p o s a l  p r e p a r a t i o n  o r  i f  t h a t  
c o s t  s h o u l d  be a m o r t i z e d  over  t h e  m u l t i p l e  s u b m i s s i o n s  o f  a pro- 
p o s a l  which is n o t  s u c c e s s f u l  t h e  f i r s t  t i m e  s u b m i t t e d .  Whatever 
t h e  c o s t  though,  t h a t  is n o t  a c o s t  t o  t h e  government and it is 
n o t  d i r e c t l y  comparable  t o  t h e  funding  l e v e l  under taken  by t h e  
Department. W e  d o n ' t  know i f  t h a t  is t h e  c o r r e c t  number. That  is 
n o t  a c o s t  t o  t h e  government ,  though. 

c o n s i d e r  a two-page pre-proposa l  and t h e n  you would have t o  t a l k  
about  what would be i n  t h a t ,  b u t  n o t  today .  I mean you c a n  be s o  
g e n e r a l  i n  a one-page pre-proposa l .  

MR. RABINS: I d o n ' t  mean t o  g i v e  t h e  impress ion  I a m  
d e f e n d i n g  something t h a t  is c a s t  i n  c o n c r e t e .  I am j u s t  managing 
something t h a t  h a s  been s e t  up f o r  t h e  f i r s t  t h r e e  y e a r s  o f  t h e  

M S .  S I M P I C H :  My p o i n t  is t h a t  it might  be w e l l  t o  
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program. Your p o i n t s  may be w e l l  t a k e n  and maybe it is worth 
c o n s i d e r i n g  t h a t  as  an a l t e r n a t i v e  approach .  
It is a v a l i d  i s s u e .  

MS. MISCH: Mr. B e n n e t t ,  you s a i d  much e a r l i e r  t h a t  you 
were i n t e r e s t e d  i n  d i s c u s s i n g  n o t  o n l y  c u r r e n t  i ssues  b u t  somehow 
b e f o r e  t h e  problems overwhelm u s  f i v e  or seven  y e a r s  from now, 
be ing  a b l e  t o  t a k e  a look  a t  growing problem a r e a s  and growing 
i s s u e s  t h a t  w i l l  be  b i g  t h e n ,  and I a m  r e l a t i n g  it t o  t h i s  p r o c e s s  
of  u n i v e r s i t y  r e s e a r c h  f u n d i n g ,  n o t  y e t  on t h e  s u b j e c t  of  t h i s  
a f t e r n o o n ' s  p a n e l s .  I t h i n k  t h e  problem t h a t  is v e r y  r e a l  i n  
t h e  l i g h t  of  u n i v e r s i t y  economics t o d a y  is s h o r t - t e r m  funding .  
Because you l o s e  p e o p l e ,  and I r e a l i z e  t h a t  you who a r e  s i t t i n g  
h e r e  may have no c o n t r o l  over  t h i s ,  year-at-a- t ime funding  is n o t  
o p t i m a l  toward d e v e l o p i n g  i n t e r e s t  among r e s e a r c h e r s  t h a t  w i l l  be 
r e s p o n s i v e  t o  your n e e d s ,  p a r t i c u l a r l y  when i t  comes t o  be ing  
a b l e  t o  see, p r e d i c t ,  f o l l o w ,  problem a r e a s  t h a t  a r e  now s m a l l ,  
b u t  t h a t  w i l l  be l a r g e .  I am n o t  a s k i n g  f o r  a s o l u t i o n ,  b u t  j u s t  
making a s t a t e m e n t .  

Research is by C o n g r e s s i o n a l  a p p r o p r i a t i o n  on an annual  b a s i s  and 
t h e  o f f i c e  is a l lowed t o  fund o n l y  one year  a t  a t i m e .  B u t  l e t  m e  
g i v e  you some i n s i g h t .  I n  a d d i t i o n  t o  t h e  258 new p r o p o s a l s ,  
t h e r e  were a l so  i n  t h e  l a s t  c y c l e  1 5  renewal  p r o p o s a l s .  Recall 
I s a i d  3 3  o f  t h e  258 were funded o f  t h e  new p r o p o s a l s .  Of t h e  1 5  
renewal  p r o p o s a l s ,  1 2  were funded ,  and it is a l m o s t  an a p r i o r i  
assumpt ion  t h a t  a renewal  p r o p o s a l  is going  t o  be re funded  i f  it 
is d e l i v e r i n g  what was c o n t r a c t e d  t o  be d e l i v e r e d .  The r e s e a r c h  
r e s u l t s ,  i f  on t a r g e t ,  i f  on t i m e ,  i f  t h e  moni tor  is s u p p o r t i v e  
o f  t h e  r e s e a r c h ,  a l m o s t  g u a r a n t e e s  mul t i -year  funding  i f  t h e  
o r i g i n a l  r e s e a r c h  p r o p o s a l  l a i d  o u t  a mul t i -year  e f f o r t .  

MR. RABINS:  The mandate o f  t h e  O f f i c e  o f  U n i v e r s i t y  

MS. MISCH: I t  d o e s  r e q u i r e  it. 

MR. RABINS: But t h e r e  a r e  c o n s t r a i n t s .  

MS. MISCH: I r e a l i z e  you a r e  o p e r a t i n g  under Congres- 
s i o n a l  c o n s t r a i n t .  

MR. HARTON (Materials T r a n s p o r t a t i o n  Bureau) :  A s  I 
l i s t e n e d  t o  what you were t a l k i n g  about  h e r e ,  it sounded as 
though t h e r e  were q u i t e  a b i t  of  procurement  involved  h e r e .  There 
a r e  c e r t a i n  procurement  r e g u l a t i o n s  which m u s t  be  f o l l o w e d ,  and 
p o s s i b l y  one of  t h e  problems is t h e  procurement  p r o c e s s  i t s e l f .  
I r eca l l  a l so  t h a t  t h e r e  now is i n  e x i s t e n c e  a F e d e r a l  Procurement  
P o l i c i e s  A c t ,  I t h i n k ,  a r a t h e r  r e c e n t  development ,  and maybe t h e  
g r o u p  s h o u l d  look a t  t h e  o v e r a l l  procurement  p r o c e s s ,  because  
t h e r e  a r e  c e r t a i n  r e s t r a i n t s  and c e r t a i n  p r o c e d u r e s  t h a t  you have 
t o  go through w i t h  t h i s  t y p e  of  o p e r a t i o n 1  s o  you have t o  s t a y  
w i t h i n  t h o s e  p a r a m e t e r s ,  whatever  t h e y  a r e ,  b u t  p e r h a p s  some 
recommendations a s  t o  how t h a t  p r o c e s s  might  be  improved would be 
worth c o n s i d e r i n g .  

MR. PIGNATARO: I j u s t  wanted t o  s a y  something w i t h  
r e s p e c t  t o  b r i n g i n g  g r o u p s  t o g e t h e r .  Mr. Wakeland had asked a 
q u e s t i o n  a b o u t  t h i s .  W e l l ,  your o f f i c e  and P h i l  B o l g e r ' s  o f f i c e  
d i d  b r i n g  two r e s e a r c h  g r o u p s  t o g e t h e r ,  n o t  i n  a formal  way, b u t  
t h e  U n i v e r s i t y  of  I l l i n o i s  is doing  work t h a t  is a s s o c i a t e d  w i t h  
t h e  work t h a t  t h e  P o l y t e c h n i c  I n s t i t u t e  of  N e w  York is d o i n g .  
Both p r o j e c t s  a r e  be ing  moni tored  by Mr. B o l g e r ,  and h i s  s t a f f ,  
so  t h a t  you d i d  b r i n g  t h e  two g r o u p s  t o g e t h e r  t o  see i f  t h e i r  
work could  be more complementary. 

MR. R A B I N S :  That  is what M K .  Wakeland was s u g g e s t i n g  
t h a t  w e  do. 
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MR. PIGNATARO: No, b u t  it s t i l l  was an a t t e m p t  on t h e  
p a r t s  o f  t h e  p e o p l e ” i n v o 1 v e d  t o  b r i n g  t h o s e  g r o u p s  t o g e h e r .  

MR. BERKHOUT ( U n i v e r s i t y  o f  South  Dakota) :  I d o n ‘ t  
t h i n k  t h e  government is pushing i t s  case t o o  hard  h e r e .  You a r e  
a c t i n g  v e r y  a p o l o g e t i c  i n  t h e  f a c e  of  a l l  of  t h e s e  hungry people .  
I g e t  t h e  impress ion  t h a t  t h e  U n i v e r s i t y  Research Program a s s u m e s  
t h a t  t h e r e  is a u n i v e r s i t y  sys tem o u t  t h e r e  t h a t  is doing  some- 
t h i n g  b e f o r e  t h e  government comes i n  t h e r e  t o  buy it and t h a t  i n  
t h e i r  s p a r e  t i m e ,  p e r h a p s ,  t h e y  might  be a b l e  t o  come up w i t h  a 
l i t t l e  e x t r a  work o r i e n t e d  i n  ways t h a t  might  be  u s e f u l  t o  t h e  
n a t i o n a l  government .  

The assumpt ion  t h a t  seems t o  be  behind most of  t h e  
comments p e o p l e  h e r e  are  making is t h a t  t h e  u n i v e r s i t i e s  do prac-  
t i c a l l y  n o t h i n g  u n t i l  t h e  f e d e r a l  money becomes a v a i l a b l e  and 
t h e y  want it t o  be a v a i l a b l e  on t h e  longterm b a s i s ,  and it seems 
t o  me t h a t  t h e r e  is s o r t  o f  a b a s i c  assumpt ion  h e r e  t h a t  t h e  
u n i v e r s i t i e s  r e a l l y  a r e n ‘ t  d o i n g  a n y t h i n g  of  t h e i r  own c o n t i n u i t y  
and d o n ’ t  have programs t h a t  c a n  c o n t i n u e  w i t h o u t  government 
funding  and I t h i n k  t h a t  is n o t  t h e  assumpt ion  on which t h e  
o r i g i n a l  O f f i c e  o f  U n i v e r s i t y  Research f i n a n c i n g  was a r r a n g e d .  
The assumpt ion  was t h a t  t h e r e  a re  c o n t i n u i n g  on-going programs 
funded by s t a t e s  or funded by p r i v a t e  f o u n d a t i o n s ,  b u t  t h a t  t h a t  
would be a l a r g e  on-going p r o j e c t ,  p o r t i o n s  of  which could  be 
r e d i r e c t e d  by a d d i t i o n a l  f e d e r a l  money. Here w e  a r e  making t h e  
assumpt ion  t h a t  somehow t h e  whole sys tem is going  t o  c o l l a p s e  
u n l e s s  c o n t i n u a l  f e d e r a l  money from your o f f i c e  is pumped i n  and 
I d o n ‘ t  t h i n k  t h a t  was t h e  o r i g i n a l  assumpt ion  on which t h e  
program was founded. 

MR. DICESARE: I would l i k e  t o  d i s a g r e e  w i t h  t h a t .  I f  
it w a s n ’ t  o r i g i n a l l y  i n t e n d e d ,  it s h o u l d  be  somewhat in tended  
t h a t  way. I t  seems t o  me, j u s t  t o  make an ana logy  t o  t h e  aero-  
s p a c e  i n d u s t r y ,  w e  never  would have g o t t e n  t o  t h e  moon i f  someone 
r e l i e d  on t h e  r e s e a r c h  t h a t  p e o p l e  were do ing  and j u s t  added a 
few bucks t o  it t o  d o  t h i n g s  t h e i r  way a l i t t l e  b i t  more. I t h i n k  
t h a t  t h e r e  was a v e r y  l a r g e  u n i v e r s i t y  r e s e a r c h  inves tment  a t  
t h a t  t i m e  which had r e s u l t s  and I t h i n k  i f  you want r e s u l t s  i n  
t h i s  endeavor ,  i n  t r a n s p o r t a t i o n ,  t h e n  you have t o  have t h e  same 
s o r t  of  commitment t o  s u p p o r t  u n i v e r s i t i e s  f o r  an ex tended  p e r i o d  
o f  t i m e  so  t h a t  t h e y  c a n  g e a r  up t o  s o l v e  t h e  problems t h a t  a r e  
a t  issue.  I t  may n o t  be t h e  U n i v e r s i t y  Research  Program t h e y  
were t a l k i n g  a b o u t  i n  p a r t i c u l a r .  T h i s  is a v e r y  s p e c i a l  program, 
b u t  I t h i n k  i n  g e n e r a l ,  i f  t h e  government wants  t h e  u n i v e r s i t i e s  
t o  p a r t i c i p a t e  i n  t h e  s o l u t i o n  o f  problems it h a s  t o  commit t h e  
funds  t o  t h a t  endeavor .  

MR. R A B I N S :  B u t  t h e  t imes,  t h e  ambience,  and o t h e r  
t h i n g s  a r e  changing.  A t  t h e  r i s k  o f  sounding somewhat a p o l o g e t i c  
o r  even g e t t i n g  a r g u m e n t a t i v e  a t  t h e  o t h e r  ex t reme,  which I am 
t r y i n g  n o t  t o  do,  when t h e  program w a s  f i r s t  set up i n  1 9 7 1  by 
A s s i s t a n t  S e c r e t a r y  Cannon and P r o f e s s o r  H e r b e r t  Richardson  from 
M.I.T., who was t h e  Chief  S c i e n t i s t  of t h e  Department  o f  Trans-  
p o r t a t i o n ,  t h e i r  i n i t i a l  hope was t o  s t a r t  it o u t  a t  a l e v e l  of 
funding  o f  $5 m i l l i o n  t h e  f i r s t  y e a r ,  $10 m i l l i o n  t h e  second 
y e a r ,  $15 m i l l i o n  t h e  t h i r d  y e a r ,  and t h e  s k y  is t h e  l i m i t  t h e r e -  
a f t e r .  They wished t o  l e t  t h e  money f low e x a c t l y  as you are  
i n d i c a t i n g  f o r  c r e a t i v i t y ,  i n n o v a t i v e n e s s ,  and t o  l e t  t h e  uni -  
v e r s i t i e s  c o n t r i b u t e  whatever  good i d e a s  t h a t  t h e y  can  i n  s o l v i n g  
t h e  t r a n s p o r t a t i o n  problems.  That  was p e r h a p s  a holdover  from 
t h e  -- p e r s o n a l  s p e c u l a t i o n  now -- from t h e  t i m e s  o f  t h e  l a t e  
s i x t i e s ,  and t h e  c e n t e r s  of  e x c e l l e n c e ,  and t h e  S p u t n i k  e r a .  
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The times have changed and t h e  p o l i t i c a l  w a t e r s  a r e  
d i f f e r e n t  now. The t o n e  i n  Congress  and OMB is v e r y  much, for 
example, a g a i n s t  g r a n t s .  They want c o n t r a c t s ,  n o t  j u s t  o u t r i g h t  
give-away money t o  t h e  u n i v e r s i t i e s ,  a s  w i t n e s s  S e n a t o r  P r o x m i r e ' s  
NSF head-hunt ing on " s i l l y - g r a n t s - t o p i c s . "  The t o n e  is v e r y  much 
a s h o r t - t e r m ,  s h o r t - v i s i o n  view of  what is t h e  money t h a t  w e  a r e  
g i v i n g  t o  t h e  u n i v e r s i t i e s  go ing  t o  do f o r  us  now. That  is a 
v e r y  much d i f f e r e n t  t o n e  from e a r l i e r  times. Congress  and OMB, 
i n  t r y i n g  t o  g e t  s p e c i f i c  r e s u l t s  from t h e  u n i v e r s i t i e s ,  see them 
d i f f e r e n t l y  from t h e  i n i t i a l  i n t e n t i o n s  f o r  t h e  program. That  is 
one of  t h e  r e a s o n s ,  i n c i d e n t a l l y ,  t h a t  w e  a r e  t r y i n g  t o  be more 
r e s p o n s i v e  t o  p e r c e i v e d  needs  t h a t  w e  c a n  a l l  a g r e e  on,  s o  t h a t  
w e  can  m a k e  more o f  a case w i t h i n  t h e  Department ,  i n  OMB, and i n  
Congress ,  t o  g e t  more money i n t o  U n i v e r s i t y  p e s e a r c h  and more 
s p e c i f i c  r e s u l t s  coming back.  That  is, a g a i n ,  one o f  t h e  g o a l s  
of  t h i s  conference :  

MR. J. MARGOLIN: I know you want t o  g e t  on ,  and so  
t h i s  is k ind  of a s u g g e s t i o n  i n  t h e  c o n t e x t  of what D K .  Rabins  
h a s  spoken of  e a r l i e r ,  which w a s  t h e  grouping  of v a r i o u s  univer -  
s i t i es  and o t h e r  o r g a n i z a t i o n s  by i n t e r e s t ,  and I f e e l  t h i s ,  I 
encountered  t h i s  s i t t i n g  on a PRB commit tee  a c o u p l e  or few 
months ago. W e  had two m e e t i n g s  f o r  a p a r t i c u l a r  a c t  o f  PRB 
g r a n t s  and t h e y  were b o t h  v e r y  good. One o f  them was e x c e l l e n t ,  
t h e o r e t i c a l l y ,  and t h e  o t h e r  had tremendous c a p a b i l i t y  f o r  commu- 
n i c a t i n g  t h e i r  work t o  s t a t e  and l o c a l  o r g a n i z a t i o n s  and o p e r a t i n g  
programs. W e  had t o  choose  between them, and f r a n k l y ,  t h e  t h i n g  
I a m  ashamed of  i s  t h a t  it never  o c c u r r e d  t o  u s  t o  t r y  t o  b r i n g  
them t o g e t h e r ,  and s o  what I am s u g g e s t i n g  , M i k e ,  is t h a t  t h e r e  
may be a two-by-two m a t r i x  h e r e ,  i n  t h e  s e n s e  t h a t  t h e r e  is 
c o n t e n t  and t h e r e  is communication c a p a b i l i t y ,  and i f  you can  
begin  t o  g r o u p  them a c c o r d i n g  t o  b o t h ,  maybe you c o u l d  begin  t o  
g e t  b e t t e r  combina t ions  o f  p r o j e c t s .  

MR. BENNETT: M i k e  was h e r e  t o  be a s i l e n t  co-chairman 
and he h a s  been on t h e  h o t  seat  f o r  a w h i l e  now. I d o  know t h a t  
t h e s e  i s s u e s  a r e  u n d e r l y i n g  a l o t  of  concern  and a l o t  of t h o u g h t ,  
s o r t  of  an overview o f  t h e  whole u n i v e r s i t y  r e s e a r c h  program and 
when w e  a l l  a r e  brought  t o g e t h e r ,  t h e s e  i d e a s  j u s t  need t o  pop 
o u t  and w e  need t o  d i s c u s s  them, b u t  I d o  t h i n k  w e  have.  I a m  
a f r a i d  P h i l  is g o i n g  t o  f i r e  m e  a s  a moderator  u n l e s s  I t r y  a g a i n  
t o  move t h e  g r o u p  on towards  t h e  i d e a s  o f  c l a r i f y i n g  r e s e a r c h  
needs  i n  t h e  a r e a  of  i n s t i t u t i o n a l  f a c t o r s ,  because  t h i s  is an 
a r e a  where t h e  Devartment h a s  i n d i c a t e d  w e  P e r c e i v e  a need. W e  
p e r c e i v e  a problem. We p e r c e i v e  many t h i n g s  i n  t h i s  a r e a ,  f e d e r a l -  
s t a t e ,  f e d e r a l - i n d u s t r y ,  f e d e r a l - p u b l i c  r e l a t i o n s h i p .  What can w e  
s h a r e  i n  r e g a r d  t o  d e f i n i n g  t h a t  need or t h e  t o o l s  and approaches  
t h a t  w e  ought  t o  look  a t  t o  a d d r e s s  t h a t  problem? 
Does anybody want t o  a d d r e s s  t h a t  t o p i c ?  

MR. HUMPHREYS: Mr. Foley  i n d i c a t e d  t h a t  t h e  f e d e r a l  
a g e n c i e s  now l i k e  t o  l e t  l o c a l  a g e n c i e s  make some d e c i s i o n s ,  o r  
many d e c i s i o n s ,  or what have you, and w e  see s e v e r a l  r e s u l t s  o f  
t h a t  t y p e  o f  t h i n k i n g .  To c a r r y  it j u s t  a l i t t l e  f u r t h e r ,  you 
i n d i c a t e d  t h a t  t h e  l o c a l  govern ing  a g e n c i e s  f r e q u e n t l y  were 
u n d e r s t a f f e d  or d i d n ' t  have t h e  t r a i n i n g  and s o  f o r t h ,  s o  one o f  
t h e  t h i n g s  t h a t  u n i v e r s i t i e s  could  d o  would be t o  p r o v i d e  t h e s e  
t r a i n i n g  s e s s i o n s ,  e t  c e t e r a ,  e t  c e t e r a .  

One of  t h e  t h i n g s  t h a t  t h e  U n i v e r s i t y  of  Tennessee  h a s  
done,  i f  w e  h a v e n ' t  done many o t h e r  t h i n g s ,  is t o  a t t e m p t  t o  do 
some t r a i n i n g  i n  many a r e a s  of  highway o p e r a t i o n s  and t r a f f i c  
o p e r a t i o n s ,  s a f e t y  a c t i v i t i e s  and so  f o r t h .  I f i n d ,  however, 
t h a t  i n  my work w i t h  many o f  t h e s e  a g e n c i e s  t h e r e  is a l a c k  o f  
i n i t i a t i v e  on l o c a l  government a g e n c i e s  i f  a n y t h i n g  is going  t o  
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c o s t  any money. There is a v e r y  d i s t i n c t  l ack  o f  i n i t i a t i v e  on 
t h e  l o c a l  a g e n c i e s '  p a r t  and I a m  concerned t h a t  w e  p e r h a p s  d o n ' t  
have t h e  d a t a .  Maybe t h a t  is what it is. W e  have p o l i c i e s  on 
t h e  f e d e r a l  t o  s t a t e  and s t a t e  t o  l o c a l  h i e r a r c h y .  W e  have 
p o l i c i e s  r e q u i r i n g  implementa t ion  of  c e r t a i n  s a f e t y  s t a n d a r d s  
h e r e ,  c e r t a i n  s a f e t y  s t a n d a r d s  t h e r e ,  b u t  e i t h e r  we d o n ' t  have 
t h e  d a t a  t o  back up t h o s e  p o l i c i e s  or w e  d o n ' t  have t h e  money t o  
back up t h o s e  p o l i c i e s  or something.  

For example, c o n c e r n i n g  t h e  l a w s u i t  f i l e d  a g a i n s t  t h e  
F e d e r a l  Government and S t a t e  of  V i r g i n i a  r e f e r e n c e  t h e  1-495 
c o n t r o v e r s y .  I t h i n k  t h e r e  is d i s t i n c t  a r e a  f o r  r e s e a r c h  a s  t o  
how or what enforcement  r u l e s  or what t h e  enforcement  p o l i c y  
should  be. How d o  we go  a b o u t  g e t t i n g  l o c a l  a g e n c i e s  t o  respond 
t o  p o l i c i e s  which a r e  set down by a h i g h e r  l e v e l  agency. I d o n ' t  
t h i n k  what w e  a r e  doing  now is v e r y  e f f e c t i v e  a t  a l l .  

To me t h i s  is a r e s e a r c h  a r e a .  You now have s a i d ,  
w e l l ,  w e  w i l l  wi thhold  monies. That  h a s n ' t  worked. How d o  w e  
g e t  them t o  d o  i t ?  Is t h a t  a r e s e a r c h a b l e  a r e a ?  

MR. FOLEY: I g u e s s ,  John ,  one of t h e  t h i n g s  t h a t  
s t a r t e d  p e r c o l a t i n g  through my head w h i l e  t h i s  o t h e r  d i s c u s s i o n  
was going  on was t h a t  t h e  u n i v e r s i t i e s  by and l a r g e  a r e  i n  
l o c a l i t i e s .  They have  an o p p o r t u n i t y  t o  o b s e r v e  l o c a l  k i n d s  of 
problems and i n  some i n s t a n c e s ,  i n  your c a s e ,  you a r e  working 
w i t h  l o c a l  j u r i s d i c t i o n s .  O u t  of  a l l  of  t h i s  t h e r e  might  come 
a problem t h a t  you p e r c e i v e  t h a t  w e  i n  t h e  f e d e r a l  e s t a b l i s h m e n t  
d o n ' t  and i f  you could  f i r e  t h a t  one i n .  

f e d e r a l  government can  g e t  more compliance w i t h  t h e i r ,  s a y ,  t h e  
highway s t a n d a r d s ,  e t  c e t e r a ?  Is t h a t  what you a r e  t a l k i n g  
a b o u t ?  

MR. BOLGER: A r e  you t a l k i n g  about  ways i n  which t h e  

MR. HUMPHREYS: Right .  It seems t o  m e  l i k e  under the 
d i s c u s s i o n  a r e a  o u t l i n e d  h e r e  how d o  w e  g e t  compliance? Who b e s t  
is a b l e  t o  h a n d l e  some o f  t h e s e  problems,  and t h e y  a r e  t a l k i n g  
about  s t a t e  and l o c a l  government ,  enforcement  s t r a t e g y ,  e t  
c e t e r a ,  and I t h o u g h t  t h a t  w e  were l o o k i n g  f o r  p a r t i c u l a r  
r e s e a r c h a b l e  i d e a ,  and i t  seems t o  m e  l i k e  -- 

MR. BOLGER: W e l l ,  t h a t  whole f i e l d  is a v e r y  d i f f i c u l t  
one t h a t  w e  a r e  r e a l l y  s t r u g g l i n g  w i t h ,  as  you know, and t h e  
s a n c t i o n s  a r e  n o t  working. Now t h e  m o t o r c y c l e  he lmet  laws a r e  
be ing  r e p e a l e d .  I f  w e  d i d  want t o  g e t  mandatory s e a t b e l t  l aws ,  
how would w e  d o  i t ?  W e  have gone t o  t h e  s t a t e s .  W e  have t a l k e d .  
W e  have s e n t  teams o u t  and w e  end up w i t h  z e r o .  That  whole game 
is c o o p e r a t i v e  e f f o r t ,  c e r t a i n l y  i n  t h e  highway m a t t e r s ,  b u t  it 
even g o e s  i n t o  r a i l r o a d  and now w e  have agreements  t h e r e .  W e  
have agreements  i n  s e a r c h  and r e s c u e  i n  t h e  Coas t  Guard, e t  
c e t e r a .  I t h i n k  t h a t  is a f e r t i l e  f i e l d  because  t h e  success t o  
d a t e  h a s  n o t  been good. 

MR. HUMPHREYS: T h i s  was my p o i n t .  

MR. BOLGER: Y e s ,  and r e a l l y ,  w e  could  u s e  a l o t  of 
h e l p  i n  t h a t  a r e a .  

MR. TAYLOR: I would comment on t h e  f e d e r a l - l o c a l  
t h i n g ,  t h a t  I have been t o  a t  l e a s t  t h r e e  d i f f e r e n t  l o c a l  
a g e n c i e s  r e c e n t l y  and t h e  problem r e a l l y  i s n ' t ,  a t  l e a s t  t h e y  
d o n ' t  p e r c e i v e  it a s ,  a t e c h n i c a l  problem. I t  is a management 
problem. I have gone w i t h  my s t u d e n t s  and my s t u d e n t s  most 
r e c e n t l y  asked  i n  our own home town why t h e y  d i d n ' t  p a r t i c i p a t e  
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i n  some f e d e r a l  programs t h a t  w e  had j u s t  heard  a b o u t  t h e  w e e k  
b e f o r e  from PennDOT and t h e  answer w a s ,  " W e l l ,  w e  avoid  t h o s e  a t  
a l l  costs  whenever w e  c a n ,  because  it is s o  much more work." For 
l i t t l e  p r o j e c t s  it seems t h a t  t e c h n i c a l l y  t h e y  a re  never  denied  
by t h e  s t a t e  or t h e  f e d e r a l  government ,  b u t  t h e r e  is t h i s  long  
management problem t h a t  e v o l v e s  e v e n t u a l l y  i n t o  g i v i n g  up or t h e  
c o s t  be ing  much h i g h e r  or t h e  amount of  work be ing  r e q u i r e d ,  and 
s o  even as  h i g h  as N e w  York C i t y ,  you may remember a t  t h e  ARBA 
meet ing ,  which is c e r t a i n l y  t e c h n i c a l l y  competent ,  a t  l eas t  w e  
a s sume  t h e y  have t e c h n i c a l  s t a f f s  t h a t  a r e  v e r y  competent ,  s o  it 
is n o t  r e a l l y  a m a t t e r  o f  e n g i n e e r i n g .  I t  is t h i s  management 
t h i n g  a g a i n  and I d o n ' t  know. Maybe our  I n s t i t u t e  of P u b l i c  
A d m i n i s t r a t i o n ,  t o  u s e  Penn S t a t e ,  is t h e  one t h a t  ought  t o  be 
involved  i n  your program and I s u s p e c t  t h a t  t h e y  a re  n o t  f a m i l i a r  
w i t h  your program. Our t r a n s p o r t a t i o n  i n s t i t u t e  is f a m i l i a r  w i t h  
your programs,  s o  p e r h a p s  w e  are  l a x  t h e r e .  I s h o u l d  go b a c k  t o  
p u b l i c  a d m i n i s t r a t i o n  i n  t h e  s t a t e .  You p e o p l e  s h o u l d  g e t  i n t o  
t h i s  program. 

MR. BENNETT: I t h i n k  what w e  a re  s a y i n g  t o d a y  is w e  
p e r c e i v e  t h i s  as a t r a n s p o r t a t i o n  s a f e t y  problem and a v e r y  r e a l  
one. 

MR. BOLGER: The comment t h e r e ,  over  and over  a g a i n  t h e  
s t a t e  government p e o p l e  s a y ,  "Well, g e e ,  t h e  amount of money w e  
g e t  from you, s a y ,  f o r  highway s a f e t y ,  is p e a n u t s  compared t o  
what w e  spend.  Why s h o u l d  w e  go  through t h i s  v a s t  paperwork m i l l  
j u s t  t o  g e t  t h a t  money? I t  is cheaper  j u s t  t o  t e l l  you t o  f o r g e t  
it and w e  w i l l  d o  our own t h i n g . "  That  is p a r t  of  t h e  problem. 
The c a r r o t  is t o o  small ,  f o r  one t h i n g ,  t o  g e t  t h e  r a b b i t  go ing  
t h e  r i g h t  d i r e c t i o n .  B u t  t h a t  is n o t ,  I t h i n k ,  t h e  way t o  go 
about  it. I t  m u s t  be more of  a c o o p e r a t i v e  e f f o r t ,  some more 
u n i f o r m i t y  i n  our  p r o c e s s e s .  For i n s t a n c e ,  on t h e  highway 
matters,  w e  t r y  t o  work through t h e  Governor ' s  highway s a f e t y  
r e p .  That  w a s  a b i g  e f f o r t  a few y e a r s  ago. I t h i n k  it is kind 
of  f i z z l i n g  o u t .  S t a t e s  a r e  n o t  o r g a n i z e d  t h a t  way and w e  some- 
how d o n ' t  seem t o  see t h a t .  W e  go  t o  see t h e  man i n  V i r g i n i a .  
Is anybody h e r e  from V i r g i n i a ?  Mr. Walker is t h e  s t a t e  DOT 
Governor ' s  r e p  and he is kind of  a f i g u r e h e a d .  H e  d o e s n ' t  
c o n t r o l  a n y t h i n g .  So w e  a r e  t a l k i n g  t o  t h e  wrong guy. I d o n ' t  
c a r e  who t h e  s t a t e  D i r e c t o r  of  Highways is. T h e i r  sys tem is 
d i f f e r e n t .  Now somehow w e  have t o  r e c o g n i z e  t h a t  and accommo- 
d a t e ,  or a t  l eas t  a l l  s t a r t  moving towards  uniform sys tems.  

MR. DICESARE: Maybe t h e  p o s s i b i l i t y  e x i s t s  f o r  
r e s e a r c h  i n  t h e  area o f ,  l e t  us  s a y ,  revenue  s h a r i n g  t y p e s  of  
funding  i n  s a f e t y  f o r  t r a n s p o r t a t i o n  f o r  l o c a l i t i e s  or s t a t e s  or 
whatever .  I n  o t h e r  words, i n s t e a d  of  t h e  paper  p r o c e s s ,  a l l o c a t e  
on some r a t i o n a l  b a s i s  o b j e c t i v e  r u l e  --- 

MR. BOLGER: Because it is n o t  modal. I t  is m u l t i -  
modal, because  w e  a r e  working now w i t h  t h e  s t a t e s  i n  a l l  modes. 
Monies a re  f lowing  on g r a n t s  t o  t h e  r a i l r o a d  p e o p l e  i n  what, 
seven  or e i g h t  s t a t e s  now? 

MR. BENNETT: Oh, 1 2  or 15. 

MR. BOLGER: 1 2 1  The p i p e l i n e  looked a t  4 9  s t a t e s  
working w i t h  them. Highway, it is 50.  A v i a t i o n ,  w e  a r e  t r y i n g  
t o  l o a d  more back o n t o  t h e  s t a t e .  Search  and r e s c u e  is a n o t h e r  
area. So it is n o t  j u s t  one mode. I t  is a multi-modal t h i n g .  

MR. DICESARE: Perhaps  t h e  i n v e s t i g a t i o n  i n t o  a Depart-  
menta l  revenue  s h a r i n g  t y p e  o f  a s i t u a t i o n  where t h e  s t a t e s  and 
t h e  l o c a l i t i e s  t h e n  could  d e c i d e  t h e i r  own p r i o r i t i e s  i n  te rms  
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of  s a f e t y  and t h e n  use t h e  funds  a c c o r d i n g l y ,  e i t h e r  m u l t i -  
modal ly  or --- 

MR. ROLGER: Of course, it u l t i m a t e l y  may r e q u i r e  
l e g i s l a t i o n ,  s o  t h a t  is p a r t  of  t h e  t h i n g  we have t o  know. 

MR. DICESARE: Well, f e a s i b i l i t y  c o u l d  be  a t  least  

MR. E. MARGOLIN (American U n i v e r s i t y ) :  Mr. Bolger  

de te rmined  through r e s e a r c h ,  p e r h a p s .  

p a r t i a l l y  r e f e r r e d  t o  a comment I was going  t o  m a k e .  T h i s  is 
an inter-modal  meet ing ,  and w e  a r e  t a l k i n g  now a b o u t  t h e  i n s t i -  
t u t i o n a l  q u e s t i o n s  and w e  have a growing development  of  s t a t e  
DOT'S and r e l a t i o n s h i p  w i t h  s t a t e  DOT'S  t o  loca l  o r g a n i z a t i o n s .  
I a m  wondering i f  t h e r e  h a s  been s u f f i c i e n t  r e s e a r c h ,  i f  w e  a r e  
t a l k i n g  about  in te r -modal ,  whether  or n o t  t h e  s t a t e  DOT'S have,  I 
a m  aware of  some of  i t ,  have grabbed hold  of  t h i s  and a re  working 
w i t h  t h e  f e d e r a l  l e v e l s .  For example, a r e  t h e y  a l l  g o i n g  i n  
t h e i r  own d i r e c t i o n ?  D o  you s t i l l  have d i f f e r e n t  s t a t e  i n s t i -  
t u t i o n s  or l o c a l  i n s t i t u t i o n s  t h a t  a r e  concerned w i t h  t h a t  and 
never  t h e  twain  s h a l l  meet?  NOW, w e  d o  have t h a t  development  of  
s t a t e  DOT'S and I e x p e c t  t h a t  w i l l  c o n t i n u e  and t h e r e  w i l l  be 
more c o o r d i n a t i o n ,  b u t  I a l s o  s u s p e c t  t h a t  t h e r e  is p l e n t y  o f  
room f o r  f u r t h e r  a n a l y s i s  t h e r e  t o  f i n d  o u t  what is going  on. 

i n  t h e  r a i l r o a d  f i e l d  w e  have had some d i f f i c u l t i e s  w i t h  t h a t  
t r a d i t i o n a l l y  on t h e  s t a t e  l e v e l .  Some of  t h e  s t a t e  a c t i v i t y  h a s  
been done by a r e g u l a t o r y  commission. Some is now done by a 
Department o f  T r a n s p o r t a t i o n .  I n  our  s t a t e  program w e  had two 
competing a p p l i c a t i o n s  from one s t a t e ,  where two a g e n c i e s  i n d i -  
c a t e d  t h e y  had t h e  a u t h o r i t y  t o  e n t e r  i n t o  our  program, s o  w e ,  o f  
c o u r s e ,  s e n t  it back t o  t h e  s t a t e  a t t o r n e y  g e n e r a l  f o r  an o p i n i o n  
as t o  which d i d  have t h e  a u t h o r i t y ,  s o  it is a r e a l  problem. 

MR. E. MARGOLIN: Y e s ,  w e l l ,  I d i d  a l i t t l e  work f o r  
your o r g a n i z a t i o n  i n  t h a t  c o n n e c t i o n ,  s o  I became c o n s c i o u s  of  
t h a t .  Fur thermore ,  w e  a r e  involved  r i g h t  now a t  TRB,* w e  a r e  
t a k i n g  a n o t h e r  look  a t  i t ,  n o t  j u s t  s a f e t y ,  b u t  t h a t  is what 
brought  it t o  mind a s  w e l l  as a l l  o f  t h e  d i s c u s s i o n  t h a t  was 
heard  b e f o r e .  

MR. BENNETT: I would l i k e  t o  echo t h a t ,  s i r ,  because  

MR. RABINS: Somewhat from a d e v i l ' s  a d v o c a t e  p o i n t  of  
view of  how w e  might  g e t  involved  i n  t h e  i n s t i t u t i o n a l  r e l a t i o n s  
i n  f e d e r a l ,  s t a t e ,  and loca l ,  and based upon our p r e v i o u s  e x p e r i -  
e n c e  of  r e s e a r c h  w i t h  t h e  u n i v e r s i t i e s ,  w e  have g o t t e n  involved  
w i t h  l o c a l  and s t a t e  i n s t i t u t i o n a l  b a r r i e r s  t h a t  have t o  be  over -  
come, b u t  t h a t  was m o s t l y  i n  t h e  domain of P a r a t r a n s i t  or T a x i  
Share-a-Ride, P a r a t r a n s i t  of  Tennessee ,  you a l l  know t h a t  s t u d y  
and t h e  T a x i  Share-a-Ride a t  Carnegie-Mellon U n i v e r s i t y  which 
involved  g e t t i n g  i n t o  a h e a r i n g  room w i t h  t h e  P e n n s y l v a n i a  P u b l i c  
U t i l i t i e s  Commission and g e t t i n g  w a i v e r s  t o  r e g u l a t i o n s  on t h e  
g r o u p  and f a r e  f i x i n g ,  f a r e  a d j u s t m e n t .  

But t h a t  was a l l  a s p i n - o f f  o f  r e s e a r c h ,  of on-going 
r e s e a r c h  n o t  i n  t h e  i n s t i t u t i o n a l  a r e a ,  and h e r e  w e  are  a d d r e s s -  
ing a d i f f e r e n t  problem: " A r e  t h e r e  s p e c i f i c  i n s t i t u t i o n a l  
problems t h a t  s h o u l d  be  r e s e a r c h e d ? "  and I d o n ' t  know, and our  
e x p e r i e n c e  up t o  now h a s  been t h a t  t h e  involvement  w i t h  t h e  
i n s t i t u t i o n a l  b a r r i e r s  and i n s t i t u t i o n a l  problems have been down 
t h e  road from t h e  b a s i c  r e s e a r c h  o f  problems t h a t  had t o  be coped 
wi th .  Maybe it is a p p r o p r i a t e  t o  p u t  t h e  i n s t i t u t i o n a l  problems 
up f r o n t  i n  t h e  s a f e t y  domain. I d o n ' t  know, is t h a t  r e s e a r c h ?  

* T r a n s p o r t a t i o n  Research Board. 
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MR. E. MARGOLIN: I d o n ' t  know t h e  answer e i t h e r  b u t  
s t i l l  t h e  t h o u g h t  is t h e r e  and many o f  u s  have been concerned 
t h a t  w e  d o n ' t  see what w e  t h i n k  a r e  t h e  proper  r e s u l t s  t h a t  
should  be coming o u t .  

MR. BOLGER: You d o n ' t  see any e f f o r t s  on t h e  p a r t  of 
t h e  f e d e r a l  government t o  r e s o l v e  t h e s e  m a t t e r s  or a t  l e a s t  c a l l  
f o r  g u i d a n c e  or --- 

and I w i l l  admi t  t h a t  I am a l i t t l e  r u s t y  on t h i s ,  b u t  I d o n ' t  
see where t h i s  is be ing  done a d e q u a t e l y .  

MR. E. MARGOLIN: W e l l ,  t h a t  is a p a r t  of  my q u e s t i o n  

MR. BOLGER: From my v i e w p o i n t  i n  watching a l l  of  t h e  
s a f e t y  m a t t e r s  go ing  on i n  t h e  a d m i n i s t r a t i o n ,  I would s a y  it is 
v e r y  s p o t t y .  W e  keep g e t t i n g  i n t o  t r a p s  and w e  g o t  i n t o  a t r a p  
on t h e  r a i l r o a d  one.  W e  had t h e  r e q u i r e m e n t s  f o r  p e r s o n n e l  on 
t h e  s t a t e s  t h e y  c o u l d n ' t  m e e t .  They c o u l d n ' t  h i r e  t h e  people .  

MR. E. MARGOLIN: I would l i k e  t o  respond t o  M i k e ' s  
p o i n t  h e r e .  I t  is n o t  j u s t  a t  t h e  l e v e l  o f  t h e  c o o r d i n a t i o n ,  i f  
you want t o  c a l l  it t h a t ,  t h e  f e d e r a l  l e v e l ,  and n o t  j u s t  DOT, 
b u t  a l s o  r e l a t i o n s h i p s  w i t h  t h e  s t a t e  and l o c a l  l e v e l s  and many 
o t h e r  j u r i s d i c t i o n s .  

MR. BOLGER: True.  

MR. HAWTHORNE: I see t h i s ,  f e d e r a l - s t a t e  t h i n g  f o r  t h e  
r a i l r o a d  i n d u s t r y ,  t h a t  an awful  l o t  o f  what should  be t h e  fed-  
e r a l  r o l e  is t o  m a i n t a i n  t h e  u n i f o r m i t y  t h a t  is r e q u i r e d  t o  make 
i n t e r s t a t e  commerce p o s s i b l e  a t  a l l .  W e  went th rough t h i s  over  
and over  i n  t h e  envi ronmenta l  i s s u e  where i n  f a c t  i f  you could  
comply i n  one s t a t e  you c o u l d n ' t  comply i n  t h e  n e x t .  Where d o e s  
t h i s  u n i f o r m i t y  come from? The same t h i n g  can  happen i n  s a f e t y ,  
w i t h  t h e  f i x e d  p l a n .  Y e s ,  you can  comply t o  each s t a t e ' s  laws ,  
b u t  w i t h  equipment  t h a t  m u s t  move from one j u r i s d i c t i o n  t o  t h e  
o t h e r  and,  i n  O U K  case, between c o u n t r i e s ,  Canada and Mexico, 
t h e n  i f  each  s t a t e  is d e f i n i n g  i ts  own s a f e t y  r u l e s ,  which h a s  
happened i n  some cases,  how d o  you comply w i t h  them i n  i n t e r s t a t e  
commerce? I t h i n k  t h i s  is a r o l e  t h a t  I see needs  some s t u d y  a s  
t o  which of  t h o s e  r o l e s  m u s t  be c o n t r o l l e d  a t  t h e  f e d e r a l  l e v e l  
t o  make i n t e r s t a t e  commerce f low smoothly.  

MR. BENNETT: I t h i n k  it is a p o i n t  of  f i n d i n g  respon-  
s i b i l i t i e s  f o r  v a r i o u s  l e v e l s  o f  s a f e t y  or e l e m e n t s  of  s a f e t y  or  
however you want t o  c a l l  it. 

MR. BOLGER: That  is a v e r y  i m p o r t a n t  p o i n t .  That  is 
why t h e  v a r i o u s  a d m i n i s t r a t i o n s  were formed. 

c l o s e l y  w i t h  t h e  g l o b a l  view of  Congress  and OMB on viewing uni -  
v e r s i t y  r e s e a r c h  funding  t h a t  it should  n o t  g o  f o r  l o c a l  a f f a i r s  
of j u s t  one c i t y  or one s t a t e ,  b u t  it s h o u l d  be a d d r e s s e d  t o  
problems of n a t i o n a l  impor tance .  Because w e  a r e  spending  n a t i o n a l  
taxpayer  d o l l a r s ,  t h e y  a r e  v e r y  s e n s i t i v e  t o  t h a t  i ssue.  

MR. R A B I N S :  As a m a t t e r  of  f a c t ,  t h a t  f i t s  i n  v e r y  

MR. DICESARE: Perhaps  Congress  should  be  a d d r e s s e d  
d i r e c t l y  i n  te rms  o f  what t h e y  p e r c e i v e  t h e  r e s e a r c h  needs  a r e  
r a t h e r  t h a n  w e ,  t h e  u n i v e r s i t y  community, responding  through 
o t h e r  i n t e r p r e t a t i o n s .  

MR. RUDICH:  You d o n ' t  r e a l l y  e x p e c t  an answer,  d o  you? 

MR. BENNETT: W e l l ,  I t h i n k  t h e y  answer i n  many ways. 
By p u t t i n g  t h e  p r i o r i t i e s  on t h e  Department ,  is one way t h e y  
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answer.  They won't t e l l  us  t h e  s o l u t i o n .  Sometimes t h e y  w i l l ,  
b u t  f r e q u e n t l y  t h e y  d o n ' t .  They w i l l  t e l l  u s  what t h e y  p e r c e i v e  
t o  be  t h e  problem. 

MR. BOLGER: Which is a n o t h e r  problem and t h a t  is do w e  
g e t  up t h e r e  and r e a l l y  s e l l  our  programs p r o p e r l y  t o  Congress? 
W e  d i d  a tremendous j o b  i n  t h e  s p a c e  program w i t h  t h a t ,  e d u c a t i n g  
t h e i r  s t a f f s ,  e t  c e t e r a .  W e  s p e n t  an awful  l o t  of t i m e  up t h e r e .  
Congressman Teague was t h e  chairman of  t h e  Manned S p a c e f l i g h t  
Subcommittee and h e  p r o b a b l y  knew more a b o u t  t h e  program t h a n  
most p e o p l e  who were involved ,  because  he had e x p o s u r e  t o  a l l  
p a r t s  o f  it and c o n t i n u o u s l y ,  b u t  our commit tees  who s i t  up t h e r e  
overv iewing  t r a n s p o r t a t i o n  are  n o t  g i v e  t h e  same t r e a t m e n t ,  and I 
t h i n k  when we g e t  t o  t h e  s a l e s m a n s h i p  p a r t ,  w e  have g o t  t o  g e t  up 
t h e r e  and se l l  it t o  them. 

MR. DICESARE: A s  a n  example, p e r h a p s  t h e r e  s h o u l d  be 
some C o n g r e s s i o n a l  r e p r e s e n t a t i v e s  a t  t h i s  meet ing ,  s t a f f  members 
or Congressmen p o s s i b l y .  

MR. BOLGER: That  is a good thought .  

MR. FOLEY: I g e t  kind of  a f e e l i n g  l i s t e n i n g  t o  t h e  
d i s c u s s i o n s  h e r e  t h a t  as f a r  as t h e  i n t e r a c t i o n  between f e d e r a l ,  
s t a t e ,  and l o c a l ,  t h a t  each  o f  t h e  modes h a s  a d i f f e r e n t  problem, 
and t h a t  p e r h a p s  w e  c a n ' t  f i n d  a n  answer t o  t h a t  i f  w e  t r y  and 
t a l k  a b o u t  DOT'S as  a whole, because  maybe I have g o t  t h e  wrong 
view o f  t h e  r a i l r o a d  p a r t  of t h e  program, b u t  b a s i c a l l y  I d o n ' t  
see t h a t  as a l o c a l  problem, b u t  I c e r t a i n l y  see highway a s  a 
l o c a l  problem. I d o n ' t  see a v i a t i o n  a s  a l o c a l  problem and maybe 
n o t  even  a s t a t e  problem, a l t h o u g h  s t a t e  DOT'S d o  have a v i a t i o n  
d e p a r t m e n t s  and do r e g u l a t e  i t ,  SO I am kind o f  t r y i n g  t o  f i n d  
o u t  where w e  go  from h e r e  i f  t h a t  is i n  f a c t  t rue .  

MR. BENNETT: B y  " l o c a l "  do you mean below t h e  s t a t e  
l e v e l ?  

MR. FOLEY: Y e s .  I draw t h e  d i s t i n c t i o n  between s t a t e  
and l o c a l  because  of our  program r e s p o n s i b i l i t y .  It  is a n o t h e r  
s t e p  down or up or whichever  way you want t o  t a l k  a b o u t  it. 

MR. BOLGER: W e l l ,  t h e  ADAP program i n  a v i a t i o n  would 
be a i r p o r t  development ,  would be  somewhat ana logous  t o  y o u r s .  I 
mean t h e  l o c a l  o r g a n i z a t i o n  h a s  t o  c e r t i f y  t h a t  a i r p o r t .  What do 
t h e y  d o  and how d o  t h e y  d o  i t ?  Who d o  you t a l k  t o ?  

MR. FOLEY: Y e s .  Is t h a t  a s a f e t y  e lement?  

MR. BOLGER: Sure .  Oh, y e s .  

MR. TAYLOR: I t h i n k  I a g r e e  w i t h  J i m  t h a t  t h e r e  a r e  
many d i f f e r e n t  s t a t e ,  l o c a l ,  and f e d e r a l  r e l a t i o n s h i p s  i n  t h e  
d i f f e r e n t  modes. I g u e s s  niaybe t h e  r e s e a r c h  t h a t  needs  t o  be 
done is t h a t :  because  t h e y  evolved  a t  d i f f e r e n t  times h i s t o r i -  
c a l l y  or because  t h e  programs r e a l l y  a re  d i f f e r e n t ,  a re  t h e r e  
t h i n g s  and ar rangements  t h a t  one mode h a s  t h a t  t h e  o t h e r s  can  
p r o f i t  from? I f  t h e r e  is n o t  enough c r o s s - l o o k i n g ,  p e r h a p s  
somebody needs  t o  look  a t  t h e s e  d i f f e r e n t  a r rangements  and t r y  
t o  d e t e r m i n e  why t h e y  a r e  d i f f e r e n t ,  and i f  t h e r e  c a n  be  some 
wording a c r o s s  t h e  v a r i o u s  modes of  t h i n g s  t h a t  work and d o n ' t  
w o r k  and why. 

MR. BENNETT: You r a i s e  a v e r y  good issue.  

MR. HAWTHORNE: I see some v e r y  s t r o n g  i n s t i t u t i o n a l  
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s i m i l a r i t i e s ,  though.  For example, i f  each  s t a t e  d e c i d e d  a b o u t  
highway t r u c k  s a f e t y  f e a t u r e s ,  and you have  one s t a t e  t h a t  s a y s  
it must have under running  p r o t e c t i o n  which must be 2 4  t o  30 
i n c h e s  above t h e  ground and i n  t h e  n e x t  s t a t e  it m u s t  be 3 0  t o  36 
i n c h e s  above t h e  ground,  t h a t  t y p e  of  t h i n g  is i n  a d d i t i o n  t o  
i n t e r s t a t e  commerce because  t h e n  t h e  t r u c k i n g  company, corpora-  
t i o n ,  h a s  t o  m a k e  a d e c i s i o n  which s t a t e  d o n ' t  I run  i n .  

MR. RABINS: That  is v i s i b l e .  B u t  c o n s i d e r  t h e  problem 
i n  t r a n s p o r t a t i o n  of  hazardous  mater ia ls ;  d i f f e r e n t  s t a t e s  have 
d i f f e r e n t  r e g u l a t i o n s  on how it is supposed t o  be marked i n s i d e  
t h e  t r u c k ,  or s e p a r a t e d ,  or s t a c k e d ,  or f o r  wheel a x l e  l o a d i n g .  
These impact  d i r e c t l y  on t h e  i n s t i t u t i o n a l  problems and t h a t  g e t s  
back t o  t h e  fundamental  r e s e a r c h  problem o f h o w ,  i n  t h i s  p a r t i c u -  
l a r  example, hazardous  m a t e r i a l  t r a n s p o r t a t i o n  s h o u l d  be r e g u l a t e d  
a n d ,  t h e n ,  what is t h e  c o u p l i n g  t o  t h e  i n s t i t u t i o n a l  concern?  

MR. HAWTHORNE: T h i s  happens s t r o n g l y  i n  t h e  n u c l e a r  

MR. BENNETT: Maybe it is t i m e  t o  go  on t o  t h e  n e x t  

f u e l  area.  

s u b s e t  o f  t h i s  p a n e l  d i s c u s s i o n  a r e a s  and t h a t  is t u r n i n g  from 
t h e  governmenta l ,  i n t e r g o v e r n m e n t a l  r e l a t i o n s ,  t o  government and 
i n d u s t r y  r e l a t i o n s ,  which is a n o t h e r  p a r t  o f  t h e  i n s t i t u t i o n a l  
problems t h a t  w e  p e r c e i v e .  I d o n ' t  know i f  our  i n d u s t r i a l  
f r i e n d s  want t o  l e a v e  u s  w h i l e  w e  have t h i s  d i s c u s s i o n  or n o t ,  
b u t  I t h i n k  t h e s e  a r e  some v e r y ,  v e r y  b a s i c  a r e a s  i n  t h e  s a f e t y  
f i e l d  t h a t  a l l  o f  t h e  modes a r e  s t r u g g l i n g  w i t h ,  how much c o n t r o l  
is r e q u i r e d  t o  a c h i e v e  t h e  d e s i r e d  l e v e l  of s a f e t y ?  What h a s  
been t h e  impact  of  s a f e t y  s t a n d a r d s  on t h e  i n d u s t r y ?  Have s a f e t y  
programs caused  d i s t o r t i o n  i n  c o m p e t i t i o n ?  What is t h e  impact o f  
d i f f e r e n t  enforcement  s t r a t e g i e s ?  Have f e d e r a l  f u n d s  f o r  s a f e t y  
technology reduced or i n c r e a s e d  i n d u s t r y  r e s e a r c h  and develop-  
ment? I t h i n k  t h e r e  a r e  a few v e r y  good q u e s t i o n s  t h a t  a r e  
involved  i n  t h a t .  Would anyone l i k e  t o  s t a r t  t h e  d i s c u s s i o n  i n  
r e g a r d  t o  f u r t h e r  d e f i n i n g  t h o s e  needs  O K  approaches  i n  too ls  
t h a t  w e  might  u s e  t o  a d d r e s s  some of  t h o s e  problems? 

MR. RUDICH: I have a few remarks which I j o t t e d  down 
t h i s  morning and I a m  going  t o ,  i f  I may, a m p l i f y  them by c a r r y -  
ing  Hank Wakeland 's  e a r l i e r  remarks a s t e p  f u r t h e r .  

MR. BENNETT: Good. I t h i n k  t h a t  would be a good way 
t o  g e t  t h a t  whole d i s c u s s i o n  s t a r t e d .  

c e r t a i n  d e g r e e ,  Mr. E s p o s i t o  touched on t h e  problem of  develop-  
ment, t r a i n i n g ,  and m o t i v a t i o n  o f  new t y p e s  of  p e o p l e  t o  o p e r a t e  
new t y p e s  o f  equipment  i n  new envi ronments .  T h i s  problem is 
o b v i o u s l y  in te r -modal ,  p a r t i c u l a r l y  t o  t h e  e x t e n t  t h a t  it is 
a p p l i c a b l e  on t h e  a v i a t i o n  s i d e  of  t h e  t r a n s p o r t a t i o n  house ,  
p a r t i c u l a r l y  i n  t h e  area which I would l i k e  t o  a d d r e s s  f o r  j u s t  
a c o u p l e  of  m i n u t e s ,  and t h a t  is t h e  f i e l d  o f  a i r  t r a f f i c  c o n t r o l .  
T h i s  is a f i e l d  which h a s  been e s s e n t i a l l y  preempted by t h e  fed-  
e ra l  government ,  a l t h o u g h  t h e r e  a r e  some non-federa l  a i r  t r a f f i c  
c o n t r o l  f a c i l i t i e s ,  b u t  I a m  u s i n g  t h i s  o n l y  a s  an example 
because  it d o e s  have in te r -modal  a p p l i c a t i o n .  

MR. RUDICH:  Admiral Benker t  t h i s  morning and,  t o  a 

Although t h e  r a t e  of  a i r  t r a f f i c  c o n t r o l  involved  a i r -  
c r a f t  a c c i d e n t s ,  and I a m l z e r o i n g  i n  on t h e  s a f e t y  problem, and 
i n c i d e n t s ,  h a s  n o t  n e c e s s a r i l y  d r a m a t i c a l l y  i n c r e a s e d ,  t h a t  is 
t h e  r a t e  h a s  n o t  d r a m a t i c a l l y  i n c r e a s e d  as measured a g a i n s t  t h e  
e v e r - i n c r e a s i n g  numbers o f  f l i g h t  o p e r a t i o n s  w i t h i n  t h e  sys tem,  
t h e r e  a r e  a f i n i t e  number t h a t  a p p e a r ,  a t  l e a s t  t o  t h i s  o b s e r v e r ,  
t o  m a k e  t h e  c u r r e n t  r a t e  u n a c c e p t a b l e .  Now t h i s  is p a r t i c u l a r l y  

n 
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t r u e  i n  view o f  t h e  t y p e s  of  e r r o r s  be ing  committed, and t h e  
working environment  i n  which t h e y  a r e  o c c u r r i n g .  P a r e n t h e t i c a l l y ,  
t h e y  d o  n o t  occur  i n  h i g h  a c t i v i t y  or h i g h  stress s i t u a t i o n s ,  by 
and l a r g e ,  as  one might  be  l e d  t o  b e l i e v e  by t h o s e  v i e w e r s  w i t h  
a l a r m  whose p r i n c i p a l  aim seems t o  be se l f -aggrandizement .  

To t h e  p o i n t  t h a t  Mr. Wakeland made, I a m  q u o t i n g  from 
t h e  recommendation i s s u e d  by t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  
Board on t h e  3 1 s t  o f  March of  t h i s  year  t o  t h e  A d m i n i s t r a t o r  of  
t h e  FAA, and I won't read  it a l l .  The NTSB h a s  reviewed s e v e r a l  
r e c e n t  A T P r e l a t e d  a c c i d e n t s  and i n c i d e n t s  and h a s  de te rmined  
t h a t  d e f i c i e n c i e s  i n  human performance were c r i t i c a l  causal 
f a c t o r s .  The i n d i v i d u a l  c o n t r o l l e r ' s  s u s c e p t i b i l i t y  t o  e r r o r ,  
d e s p i t e  s o p h i s t i c a t e d  e l e c t r o n i c  equipment  a v a i l a b l e  t o  him, 
d e t r a c t s  from t h e  o v e r a l l  b e n e f i t s  a c h i e v a b l e  t o  advanced au to-  
m o t a t i o n  of  t h e  n a t i o n a l  a i r s p a c e  system. I t  t h e n  g o e s  on t o  
c i t e  f o u r  near  mid-air  c o l l i s i o n s .  

Common t o  t h e s e  o c c u r r e n c e s  were t h e  f a c t s  t h a t  a l l  
s e c t o r  or c o n t r o l  p o s i t i o n s  were s t a f f e d  by e x p e r i e n c e d  con- 
t r o l l e r s  and t h e  ATC f a c i l i t i e s  employed automated r a d a r  sys tems.  
There  is your p r o d u c t  s i d e .  The e n g i n e e r i n g  s i d e  h a s  a l r e a d y  
been t a k e n  c a r e  o f ,  b u t  t h e  e r r o r  s t i l l  ex is t s .  

These c i r c u m s t a n c e s  s u g g e s t  t h a t  t h e  s o p h i s t i c a t i o n  
of  equipment  d o e s  n o t  o b v i a t e  t h e  s y s t e m ' s  dependency on a h i g h  
l e v e l  o f  human per formance ,  equipment d e s i g n  i n n o v a t i o n s  t h a t  
i n t e n d e d  t o  unburden t h e  c o n t r o l l e r  from a n c i l l a r y  t a s k s .  Accord- 
i n g l y ,  w e  b e l i e v e  t h e  FAA m u s t  u n d e r t a k e  a program t o  i d e n t i f y  
t h o s e  a s p e c t s  o f  c o n t r o l l e r  performance which a r e  most l i k e l y  t o  
r e s u l t  i n  p o t e n t i a l l y  c r i t i c a l  c o n t r o l  e r r o r s  and t h e y  recommend 
t h a t  t h e  FAA conduct  a comprehensive s t u d y  of  t h e  human f a i l u r e  
a s p e c t s  o f  ATC sys tem e r r o r s  t h a t  have o c c u r r e d  s i n c e  t h e  a u t o -  
mat ion program. 

have developed ,  or caused  t o  be deve loped ,  d e v i c e s ,  t e s t s ,  and/or 
o t h e r  methods f o r  s c r e e n i n g  e n t r a n c e  t o  t h e  f i e l d  of  "people-  
moving," which a r e  aimed a t  i d e n t i f y i n g  i n  advance and e l i m i -  
n a t i n g  from t h e  sys tem t h o s e  i n d i v i d u a l s  whose t r a i t s ,  a t t i t u d e s ,  
r e a c t i o n s ,  and g e n e r a l  working performance a re  i n d i c a t i v e  of  l ack  
of  s a f e t y  awareness .  Those who were r e q u i r e d  t o  p a s s  through 
t h i s  s c r e e n  have e v i d e n c e  by t h e i r  a l m o s t ,  i f  n o t  a b s o l b t e ,  
a c c i d e n t - f r e e  r e c o r d ,  o f  t h e  e f f i c a c y  of  t h i s  t y p e  of  p e r s o n n e l  
s e l e c t i o n  p r o c e s s .  U n f o r t u n a t e l y ,  t h i s  methodology h a s  n o t  been 
a p p l i e d  t o  t h e  ATC f i e l d ,  which i s  a l s o  q u i t e  i m p o r t a n t  i n  t h e  
people-moving p r o c e s s ,  and t h e  r e s u l t s  o f  t h i s  f a i l u r e  w i l l  be 
wi th  us  f o r  many y e a r s  t o  come. 

l i a b i l i t y  o f  a govenment t o  l a w s u i t s  as  an outgrowth  o f  ATC- 
a s s o c i a t e d  a c c i d e n t s ,  and t h e  immeasurable c o s t  t o  s o c i e t y  i n  
g e n e r a l ,  which r e s u l t s  from t h i s  t y p e  of  c a t a s t r o p h e .  However, 
i n  my o p i n i o n  and t h e  o p i n i o n  o f  my o r g a n i z a t i o n ,  t h e r e  m u s t  be 
a beginning  t o  t h e  end. I m u s t  re-emphasize,  my remarks a r e  
s p e c i f i c a l l y  d i r e c t e d  i n  one a r e a  b u t  may have a p p l i c a t i o n  a c r o s s  
t h e  board.  

O r g a n i z a t i o n s  i n  t h e  non-government s e c t o r  i n  a v i a t i o n  

They a re  r e p r e s e n t e d  by h i g h  c o s t s  o f  wasted t r a i n i n g ,  

One cannot  a c c e p t  t h e  c u r r e n t  s i t u a t i o n  and t h i s  may be 
t h e  c u r r e n t  s i t u a t i o n  as d e s c r i b e d  h e r e  or i n  t h e  new equipment  
t h a t  Admiral Benker t  w a s  t a l k i n g  a b o u t  or t h e  r e f e r e n c e s  t h a t  Mr. 
E s p o s i t o  was making. One c a n n o t  a c c e p t  t h e  c u r r e n t  s i t u a t i o n  and 
its p r e v i o u s l y  s t a t e d  p r o g n o s i s  a s  something t h a t  w e  m u s t  l i v e  
w i t h .  A l o g i c a l  beginning  would appear  t o  be t h e  i d e n t i f i c a t i o n  
of  an a c c e p t a b l e  p s y c h o l o g i c a l  p r o f i l e  f o r  p r o s p e c t i v e  e n t r a n t s  



84 

t o  t h e  p e o p l e  moving f i e l d ,  whether  it be  an a i r  t r a f f i c  con- 
t r o l l e r ,  a p i l o t ,  a mechanic, a r a i l r o a d  e n g i n e e r ,  a t r u c k  d r i v e r ,  
and o b v i o u s l y  some o f  t h e s e  are  more a d a p t a b l e  f o r  e a s y  s o l u t i o n  
t h a n  o t h e r s ,  and on t h e  b a s i s  of  a p p r o p r i a t e  s e l e c t i o n  of  s c r e e n -  
ing tes ts ,  t h e  a p p l i c a t i o n  of  t h i s  p r o c e s s  t o  t h e  newcomers, and 
it a p p e a r s  t o  t h i s  o b s e r v e r ,  a t  l e a s t ,  t h a t  DOT r e s e a r c h  e f f o r t s  
could  w e l l  be  expended i n  t h i s  a r e a ,  n o t  o n l y  toward f i g h t i n g  t h e  
a l l i g a t o r s ,  b u t  d r a i n i n g  t h e  swamps a s  w e l l .  

MR. BENNETT: I t h i n k  you r a i s e d  a number of  issues 
t h e r e ,  s i r .  F i r s t ,  t o  begin  w i t h ,  I t h i n k  you r e i n f o r c e d  what w e  
were t a l k i n g  a b o u t  b e f o r e  as one mechanism of  i d e n t i f i c a t i o n  of 
needs f o r  t h e  Department ,  and t h a t  is NTSB,  and i n t o  t h i s  whole 
area,  I t h i n k  you a r e  t a l k i n g  d i r e c t l y  t o  our one s u b s e t  h e r e ,  
what is t h e  impact  of  d i f f e r e n t  enforcement  s t r a t e g i e s ,  l i c e n s i n g ,  
c e r t i f i c a t i o n ,  i n c e n t i v e s .  Has t h e r e  been s u f f i c i e n t  work t h a t  
can  be t r a n s l a t e d  i n t o  these p e o p l e  who a r e ,  w h a t  d i d  you c a l l  
them, " p e o p l e  movers"? 

MR. RUDICH:  Y e s ,  p e o p l e  movers. 

MR. BENNETT: People  movers. Can w e  t r a n s l a t e  what h a s  
been done,  and ,  is w h a t  h a s  been done v a l i d  f o r  t h e  t r a n s p o r t a -  
t i o n  mode? I suppose  t h a t  is a b a s i c  q u e s t i o n .  

MR. RUDICH:  Y e s ,  t h a t  s h o u l d  be answered. 

MR. BOLGER: There a r e  i n s t i t u t i o n a l  b a r r i e r s ,  too, 
t h a t  a r e  involved  h e r e  when one is t r y i n g  t o  s c r e e n  i n d i v i d u a l s .  
W e  g e t  i n t o  t h e  r i g h t s  m a t t e r s ,  and it is v e r y  d i f f i c u l t  t o  s t a r t  
p robing  i n t o  t h a t  s i d e  o f  t h e  human e lement .  

1 

MR. R U D I C H :  I r e c o g n i z e  t h e  problem, Mr. Bolger .  I 
have been involved  w i t h  it f o r  3 3  y e a r s .  

MR. BOLGER: Y e s .  You know w e  d i d  it w i t h  s p a c e f l i g h t  
c o n t r o l l e r s  v e r y  c a r e f u l l y .  

MR. RUDICH: Y e s .  

MR. BOLGER: I f  t h e y  t r i e d  it w i t h  f l i g h t  c o n t r o l l e r s  
i n  FAA, I t h i n k  it would be  h e l p f u l ,  u n l e s s  w e  look  a t  it c a r e -  
f u l l y  and f i n d  no way t o  g e t  around t h i s .  

MR. RUDICH: I t h i n k  i t  needs  a hard  l o o k .  

MR. BENNETT: I t h i n k  t h e r e  is a n o t h e r  i n s t i t u t i o n a l  
b a r r i e r  when you a r e  t a l k i n g  a b o u t  d i f f e r e n t  k i n d s  of  employees,  
government employees v e r s u s  s t a t e  employees,  v e r s u s  p r i v a t e  
employees or c o n t r a c t o r  employees.  There  is a whole a r e a  t h a t  
someone could  look  i n t o .  

MR. BOLGER: One way t o  g e t  around it is t o  c o n t r a c t  
o u t  t h e  whole ATC system. 

MR. RUDICH: And you wind up w i t h  a P o s t  O f f i c e  
Department? 

MR. BOLGER: W e l l ,  t h a t  is one way of  g e t t i n g  around 
t h i s  b a r r i e r .  You might  g e t  a n o t h e r  b a r r i e r  t h e r e .  I d o n ' t  know 
a b o u t  t h a t .  

MR. BENNER: Your q u e s t i o n  re la tes  t o  i n s t i t u t i o n a l  
problems and f e d e r a l - i n d u s t r y  r e l a t i o n s .  I t  is d i r e c t l y  p e r t i -  
n e n t  i n  t h e  d r i v e r  r e g i s t e r  and t h e  a b i l i t y  o f  p r o s p e c t i v e  
employers  t o  s c r e e n  employees u s i n g  t h e  d r i v e r  r e g i s t e r .  What 

Q 

n 
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are  t h e  s a f e t y  i m p l i c a t i o n s  o f  t h a t ?  Does anybody know? 

MR. BOLGER: W e  c a n n o t  go  i n t o  t h a t  sys tem t o  examine 
whether a t r u c k  d r i v e r  should  be g i v e n  a l i c e n s e  or n o t  or an 
a i r p l a n e  p i l o t  g i v e n  a l i c e n s e .  

quences  o f  t h a t  t y p e  o f  d e c i s i o n  a r e .  
MR. BENNER: My q u e s t i o n  was what t h e  s a f e t y  conse- 

MR. BOLGER: I t h i n k  it is obvious .  You know, w e  m i s s  
a l o t  of  p e o p l e  w e  should  have g o t t e n  hold  o f ,  because  t h e y  a r e  
drunks  and o t h e r  k i n d s  o f  p e o p l e  who showed up on t h e i r  d r i v e r ' s  
l i c e n s e  a s  problems.  They g e t  th rough because  w e  c a n ' t  l o o k  a t  
t h a t  when w e  l i c e n s e  them a s  a t r u c k  d r i v e r ,  and what have you. 

l e m  and b a r r i e r s  ought  t o  be  looked a t  i n  t h a t  a r e a .  
MR. BOLGER: I would s a y  t h a t  t h a t  is a v e r y  r e a l  prob- 

MR. BENNETT: A r e  t h e  b a r r i e r s  r e a l  or can  t h e y  be 
g o t t e n  around? 

MR. BOLGER: They a r e  r e a l .  You c a n n o t  d o  it now. 
By l e g i s l a t i o n  w e  c a n ' t  d o  it. I have been t o  meet ings  on t h i s  
where I was c l a i m i n g  t h a t  w e  should  d o  t h i s  and had a l l  k i n d s  of  
r i g h t s  p e o p l e  s t a n d  up and g i v e  m e  a l l  k i n d s  o,f h e l l  a b o u t  it and 
f i n a l l y  some l a d y  was b e r a t i n g  me l i k e  mad i n  L o u i s v i l l e  a t  a 
meet ing l i k e  t h i s  and I s a i d ,  w e l l ,  "Madam, i f  your young 
d a u g h t e r  was o u t  d r i v i n g  a c a r  and a drunk k i l l e d  h e r ,  what would 
you t h i n k  about  it t h e n ,  i f  w e  had been a b l e  t o  g e t  r i d  o f  t h a t  
guy or a t  l ea s t  i d e n t i f y  him, i f  w e  had been a b l e  t o  a c c e s s  t h a t  
system?" B u t  w e  c a n ' t  do i t .  

MR. E. MARGOLIN: P u t t i n g  a s i d e ,  and you c a n ' t  d o  t h i s ,  
t h e  m a t t e r  of  s t r i k i n g  a b a l a n c e  between t h e  human f a c t o r ,  t h e  
s o c i a l  e l e m e n t ,  and s o - c a l l e d  "economic e f f i c i e n c y , "  and I am 
r e a l l y  a d d r e s s i n g  myself  t o  t h e  second a n d ' t h i r d  i t e m s  i n  t h i s  
l i s t  h e r e .  The second i t e m ,  I assume i n i t i a l l y  r e f e r s  t o ,  when 
you t a l k  a b o u t  modal o p e r a t i o n s  now, w e  a r e  t a l k i n g  a b o u t  f e d e r a l  
or f e d e r a l - i n d u s t r y .  You t r y  t o  d e v e l o p  "What is t h e  c o s t  o f  
s a f e t y  programs?" t o  a modal i n d u s t r y  as  s u c h ,  t h e n  you add com- 
p e t i t i o n  and t h e n  i n  t h e  second phase  you t a l k  a b o u t  t h e  p o s s i b l e  
d i s t o r t i o n s  of  t h e s e  c o s t s  and t h e  c o s t s  can  be  measured i n  d i f -  
f e r e n t  ways, o f  c o u r s e ,  and you have a l l u d e d  t o  t h a t  i n  some of  
t h e  language  t h a t  you have  h e r e .  

Is t h e r e  s a t i s f a c t i o n  i n  t h e  p e o p l e  who a r e  involved  i n  
t h e  s a f e t y  r e s e a r c h  environment? That  h a s  n o t  been my p r i n c i p a l  
f i e l d  b u t  I have g o t t e n  involved  w i t h  it over  t h e  y e a r s .  D o  w e  
f e e l  t h a t  w e  have done enough r e s e a r c h  t o  f i n d  o u t  what t h e  t r a d e -  
o f f s  a r e ?  I know it is a v e r y  d i f f i c u l t  a r e a ,  b u t  I am r e a l l y  
coming back t o  my f i r s t  s t a t e m e n t .  D o  w e  know t h a t  w e  f e e l  w e  
have r e s e a r c h e d  enough or t r i e d  t o  g e t  b e t t e r  answers  a b o u t  t h e  
proper  b a l a n c e  between t h e  s a f e t y  e lement ,  t h e  human s a f e t y  ele- 
ment ,  and what is r e l a t e d  t o  t h a t  and s o - c a l l e d  "economic e f f i -  
c i e n c y "  and t h e  compara t ive  r e s u l t  of  impacts  on c o m p e t i t i o n ?  

MR. BENNETT: I t h i n k  t h o s e  a r e  two v e r y  good i s s u e s  
and I d o n ' t  r e a l l y  know i f  t h e y  a r e  s e p a r a b l e  or n o t .  What is 
t h e  economic impact  of  t h e  r e g u l a t i o n  on s t a t e  or l o c a l  govern-  
ments ,  or on t h e  p r i v a t e  i n d u s t r y ?  What a r e  t h e  economic impacts  
in te r -modal ly?  I t h i n k  of t h o s e  i n  r e l a t i o n s h i p  t o  our  hazardous  
m a t e r i a l s  r e g u l a t i o n s .  Should w e  r e g u l a t e  a l l  of  t h e  hazardous  
m a t e r i a l s  o f f  t h e  r a i l r o a d s ,  f o r  example? That  is going  t o  have 
a v e r y  b i g  economic impact .  Those k i n d s  of i s sues  I t h i n k  have  
n o t  been s e r i o u s l y  a d d r e s s e d .  
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MR. E. MARGOLIN: But when you a r e  pos ing  t h e  q u e s t i o n s  
a s  I t r i e d  t o  do,  d o  you f e e l  t h a t  t h e r e  h a s  n o t  been a d e q u a t e  
r e s e a r c h  i n  t h o s e  a r e a s ?  

MR. BENNETT: I d o n ' t  t h i n k  w e  know a l l  o f  t h o s e  
answers  a t  a l l ,  s i r ,  and I t h i n k  t h a t  is one o f  t h e  r e a s o n s  why 
w e  ment ion it. 

MR. E. MARGOLIN: And wouldn ' t  t h a t  d e s e r v e  a f a i r l y  
h igh  p r i o r i t y  i n  terms o f  t h e  r e s p o n s i b i l i t i e s  t h a t  DOT h a s ,  f o r  
ex amp1 e ? 

MR. BENNETT: I would t h i n k  so.  

MR. E. MARGOLIN: I t h i n k  y e s ,  b u t  I am pos ing  t h e  

MR. BOLGER: There  is a case i n  p o i n t  r i g h t  now i n  t h e  

q u e s t  ion .  

a i r  b r a k e  sys tem s t a n d a r d s .  

MR. E. MARGOLIN: That  is a good example. 

MR. BOLGER: B u t  t h a t  is r e a l l y  t h e  t r u c k i n g  i n d u s t r y .  

MR. E. MARGOLIN: That  is why I was t r y i n g  t o  d i f f e r e n -  
t i a t e .  W e  a r e  n o t  o n l y  t a l k i n g  a b o u t  modal ly  b u t  in te r -modal ly  
a s  w e l l .  

MR. BOLGER: W e l l ,  I u n d e r s t a n d ,  b u t  w e  a r e  r e a l l y  
impact ing  t h e  i n d u s t r y  i n  a t e r r i b l e  way and w e  r e a l l y  d i d n ' t  
unders tand  how f a r  we c o u l d  g o  or how f a r  t h e  impact  would go  
i n  the. sys tem and r e a l l y  a s i d e  from t h a t ,  whether  t h e  sys tem is 
worth it or n o t .  W e  d o n ' t  r e a l l y  have t h e  cost b e n e f i t  i n f o r -  
mat ion on t h a t .  

MR. RABINS: What is t h e  r o l e  of  t h e  f e d e r a l  government 
i n  an a r e a  such  as  t h e  a n t i - s k i d  d e v i c e s ,  t h e  1 2 1  sys tem? How 
f a r  can  t h e  government go b e f o r e  i n d u s t r y  s t a r t s  f l a p p i n g  t h e i r  
arms w i l d l y  and s a y i n g ,  "Whoa, t h a t  is going  t o  c o s t  u s  t o o  much 
money t o  obey t h o s e  r e g u l a t i o n s " ?  Where is t h a t  t h r e s h o l d ?  What 
is t h e  r o l e  of t h e  government i n  p u r s u i n g  r e s e a r c h  o f  t h a t  s o r t  
or t r y i n g  t o  i n s t i g a t e  r e s e a r c h  i n  t h e  i n d u s t r y  i t s e l f ?  

MR. E. MARGOLIN: W e  have v e r y  l o o s e l y  r e f e r r e d  t o  
t h i s ,  I have ,  i n  any e v e n t ,  c a l l e d  economic c o s t  of s a f e t y .  What 
d o  we know a b o u t  i t ?  I know e f f o r t s  have  been made i n  t h i s  a r e a ,  
b u t  what I w a s n ' t  s u r e  of was t h e  e x t e n t  and how c l o s e  w e  were t o  
any kind o f  s o l u t i o n ,  i f  t h e r e  is one.  

MR. RUSSELL: W e l l ,  i t  j u s t  seems t o  m e  t h a t  i f  you a r e  
going  t o  go  i n t o  t h e s e  a r e a s ,  you c a n  o n l y  t ake  t h e  i n d u s t r y ' s  
word f o r  i t ,  t h e  impact .  

MR. RABINS: Y e s .  Tha t  is where w e  a r e  r i g h t  now. 

MR. RUSSELL: I t  seems t h a t  t h e r e  is a need. 

MR. RABINS: I t h i n k  t h a t  is one of  t h e  r o l e s  o f  t h e  
u n i v e r s i t i e s ,  t o  c o n t r i b u t e  p o s i t i o n s  on a v a i l a b l e  s o l u t i o n s .  
Then it becomes a p o l i t i c a l  i s s u e  between t h e  C o n g r e s s i o n a l  and 
e x e c u t i v e  b r a n c h e s  t o  p u r s u e  r e g u l a t i o n s .  I t h i n k  t h e  univer -  
s i t y ' s  r o l e  is t o  d e m o n s t r a t e ,  f o r  example, i n  t h e  1 2 1  sys tem 
t h a t  i t  is p o s s i b l e  t o  e n g i n e e r  such  a sys tem and g e t  it t o  work, 
and d e m o n s t r a t e  t h a t  it d o e s  work. I t h i n k  t h a t  is a r o l e  of  
t h e  u n i v e r s i t y ,  a v e r y  p r a c t i c a l  role.  
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MR. HAWTHORNE: I have a c o u p l e  of  t h i n g s .  The regu-  
l a t o r ,  as I see it ,  is somewhat bound by t h e < f e d e r a l  law and I 
t h i n k  t h a t  p e r h a p s  t h o u g h t  needs  t o  be  g i v e n  towards  t h a t  law- 
making p r o c e s s  t h a t  a l l o w s  laws t o  go  i n t o  e f f e c t  t h a t  r e q u i r e  
t h e  r e g u l a t o r  t o  issue r e g u l a t i o n s .  They d o  n o t  r e q u i r e ,  as i n  
t h e  R a i l r o a d  S a f e t y  A c t ,  I t h i n k  t h e  wording t h e r e ,  t o  u s e  " r e l e -  
v a n t  s a f e t y  d a t a , "  which d i d n ' t  ex i s t ,  and t h e  r e l e v a n t  d a t a  on 
t h e  r a i l r o a d  s a f e t y  problems d i d  n o t  e x i s t ,  s o  t h e y  had no d a t a .  

MR. RABINS: There a r e  many examples  l i k e  t h a t .  There 
a re  C o n g r e s s i o n a l  h e a r i n g s  g o i n g  on r i g h t  now on envi ronmenta l  
c o n t r o l s  o f  e m i s s i o n s  from automobi les  and t h e r e  is a n o n - e x i s t e n t  
d a t a  b a s e  on n o t  o n l y  what t h e  e m i s s i o n s  a r e  b u t  how it a f f e c t s  
us .  There is a need f o r  b a s i c  r e s e a r c h  t h a t  w i l l  p e r m i t  t h e  reg- 
u l a t i o n s  t o  be  d r a f t e d  i n t e l l i g i b l y .  Again, t h a t  is a r o l e ,  I 
t h i n k  , f o r  t h e  u n i v e r s i t i e s .  

MR. HAWTHORNE: Speaking f o r  m y s e l f ,  working i n  indus- 
t r y ,  t h e  r e g u l a t i o n s  a t  t imes a r e  needed. I t h i n k  i n d u s t r y  
r e c o g n i z e s  t h e  need f o r  i n d u s t r y  s e l f - r e g u l a t i o n ,  a t  l e a s t  a s  f a r  
as any changes  i n  equipment ,  and r e g u l a t i o n s  a re  needed. Y e t ,  
t h e  t o t a l  t h r u s t  o f  r e g u l a t i o n s  t o  d a t e  h a s  been d i r e c t e d  toward 
t h e  p r e v e n t i o n  of  t r a i n  a c c i d e n t s .  P r e v e n t i o n  o f  t r a i n  a c c i d e n t s  
is o n l y  t h e  v e r y ,  v e r y  t i p  o f  t h e  i c e b e r g  on t h e  p e r s o n a l  i n j u r y  
and f a t a l i t y  issues. Even i n  t r a i n  o p e r a t i o n s ,  it is o n l y  f o u r  
p e r c e n t  of  f a t a l i t i e s  and 1 9  p e r c e n t  of  t h e  i n j u r i e s ,  so you 
r e a l l y  c a n ' t  hope t o  have t h e  p e r s o n a l  s a f e t y  problem s o l v e d  
t h e r e  and y e t  w e  w i l l  t e n d  t o  s h y  away from t h i s .  What do you 
d o  w i t h  t h e s e  man problems? What d o  you d o  w i t h  t h e  back i n j u r y  
r e a c h i n g  over  t o  p i c k  up t h e  g l o v e s ?  You know, t h e r e  is a r a n g e  
o f  t h e s e  t h i n g s  t h a t  r a n g e s  from t h a t  t o  a man t h a t ,  as  w a s  s a i d  
t h i s  morning,  h a s  a lways done t h e  j o b  wrong, and t h e  p r o b a b i l i -  
t ies  f i n a l l y  c a t c h  up t o  him. 

I t h i n k  t h a t  w e  have g o t  t o  s t a r t  f a c i n g  t h a t  i s s u e  
p r e t t y  soon ,  o r  else w e  a r e  n o t  go ing  t o  ever  r e g u l a t e  t h e  s a f e t y  
problems.  W e  a re  r e g u l a t i n g  t h e  economic problem, n o t  a s a f e t y  
problem. 

read  i n  t h e  F e d e r a l  R e g i s t e r  t h e  o t h e r  day  t h a t  t h e  S e c r e t a r y  
had promulgated a new p o l i c y  of r e q u i r i n g  some s o r t  o f  impact  
a n a l y s i s  of  t h e  costs  and s o  on o f  n o t i c e s  o f  proposed ru l e -  
making and I wonder i f  t h i s  d o e s  n o t  open up a whole new a r e a  o f  
i n v e s t i g a t i o n .  W e  were t a l k i n g  a moment ago a b o u t  t h e  c o s t  of  
r e g u l a t i o n .  One of  my f r i e n d s  from one o f  t h e  a i r c r a f t  f a c t o r i e s  
h e r e  a few y e a r s  ago  became a l i t t l e  u p s e t  over  t h e  c o s t  of 
c e r t i f y i n g  a i r c r a f t  and went th rough an e x e r c i s e  w i t h  a C h e v r o l e t  
a t  t h a t  time and found o u t  t h a t  i f  it went th rough t h e  same s o r t  
of a p r o c e s s  t h a t  h i s  Cessna 172 d i d ,  t h a t  t h e  C h e v r o l e t  would 
cost something on t h e  o r d e r  of  a b o u t  $66,000.  Now, how v a l i d  t h a t  
s t u d y  was or what t h e  r e s u l t s  o f  it were o r  what c r e d e n c e  can  be  
p u t  t o  i t ,  I h a v e n ' t  t h e  f a i n t e s t  n o t i o n ,  b u t  it d o e s  seem t o  me 
l i k e  t h e r e  a re  a g r e a t  many c o s t s  i n  t h i s  p r o p o s i t i o n  which 
become impacts  and which d o  j u s t i f y  some s o r t  o f  i n v e s t i g a t i o n  or 
r e s e a r c h  t o  a s c e r t a i n  what t h e y  a r e .  , 

MR. MONROE ( A i r c r a f t  Owners and P i l o t s  A s s o c i a t i o n ) :  I 

MR. BENNETT: I would commend t o  a l l  of  you t h a t  s t a t e -  
ment o f  t h e  S e c r e t a r y ' s  t h a t  I t h i n k  is t i t l e d  " R e g u l a t o r y  Reform" 
and it a d d r e s s e s  a number of  t h e s e  i s s u e s .  W e  i n  t h e  Department  
a re  r e q u i r e d  t o  assess t h e  economic impact  o f  proposed r e g u l a t o r y  
and g r a n t  p o l i c i e s .  W e  a r e  a l s o  t o  p r o v i d e  an o p p o r t u n i t y  f o r  a 
p e r i o d i c  rev iew o f  our  g r a n t  p o l i c i e s  and r e g u l a t i o n s .  There 
were t h r e e  e l e m e n t s  o f  it. B u t  t h a t  d o e s  immediately p u t  on a l l  
e l e m e n t s  o f  t h e  Department ,  t h o s e  r e s p o n s i b i l i t i e s ,  and w e  w i l l  
o f  c o u r s e  u n d e r t a k e  them, s t a r t i n g  May 1st. I t h i n k  t h e  i s s u e  
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t h a t  le a r e  a i s i n g  h e r e  is what is t h e  b e s t  and proper  way t o  
make .hose economic a n a l y s e s ,  p a r t i c u l a r l y  of  s a f e t y  i s s u e s ,  which 
can  be  v e r y  d i f f i c u l t ,  a s  you p o i n t  o u t ,  and I t h i n k  t h i s  is an 
a r e a  where w e  a r e  p o i n t i n g  o u t  a n  a r e a  where I t h i n k  w e  may need 
h e l p  i n  two a r e a s .  One, how are  w e  do ing  it now? Is t h a t  an 
e f f e c t i v e  way t o  d o  it and how s h o u l d  w e  d o  it b e t t e r ?  

MR. GRIMALDI:  I a m  n o t  s u r e  w e  a r e  r e a d y  t o  l e a v e  
t h i s ,  b u t  I j u s t  want t o  m a k e  s u r e  I g e t  t h i s  i n  b e f o r e  w e  l e a v e  
it. The agency- indus t ry  i n t e r f a c e  and t h e  i n t e g r a l  problems t h a t  
a r e  connec ted  w i t h  t h a t  p a r t i c u l a r  d i f f i c u l t y ,  t h e  major issue,  
I t h i n k ,  which f o c u s e s  around a l l  of  t h e  p o i n t s  t h a t  w e  have been 
t a l k i n g  a b o u t  s o  f a r  is: "What indeed are  w e  l o o k i n g  f o r ? "  H o w  
do w e ,  f i r s t ,  measure t h e  performance t h e  a g e n c i e s  a r e  expec ted  
t o  d e l i v e r ?  Before  w e  can  t a l k  a b o u t  t h a t , \ w h a t  indeed a r e  t h e  
a g e n c i e s  expec ted  to do? For example, i f  you a r e  going  t o  be 
l iequi red ,  a S  you a re  now, t o  d o  c o s t  e f f e c t i v e n e s s  s t u d i e s  on t h e  
v a r i o u s  s t e p s  you a re  g o i n g  t o  t a k e  t o  improve s a f e t y ,  t h e  i n f e r -  
ence  is t h a t  t h e r e  is a l i m i t  beyond which you d a r e  n o t  go  i n  
o r d e r  t o  a c h i e v e  s a f e t y  and y e t  i n  t h e  w e s t e r n  world t h e  n o t i o n  
is t h a t  e v e r y  l i f e  is p r e c i o u s  and t h a t  s a f e t y  s h o u l d  be con- 
cerned  w i t h  a c c i d e n t  p r e v e n t i o n ,  which means l i t e r a l l y  a z e r o  
f a t a l i t y  r a t e ,  i n  f a c t ,  a z e r o  d i s a b l i n g  i n j u r y  r a t e ,  and i f  you 
a r e  c a u g h t  on t h e  h o r n s  of  t h i s  p a r t i c u l a r  dilemma, you a r e  going  
t o  be l i t e r a l l y  pinned t o  t h e  w a l l  t i m e  a f t e r  t i m e .  

One of  t h e  i s s u e s  t h a t  Congress  m u s t  unders tand  is t h a t  
it is c r e a t i n g  a problem, j u s t  f o r  t h e  implementa t ion  of  s a f e t y  
a long  t h e  l i n e s  t h a t  w e  a r e  d i s c u s s i n g  it t h i s  a f t e r n o o n .  NOW, 
r e s e a r c h  c a n  be,  I t h i n k ,  used t o  b e g i n  t o  f i n d  t h e  answers ,  b u t  
t h i s  is a v e r y  d i f f i c u l t  problem t o  r e s e a r c h .  I t  w i l l  be many, 
many y e a r s  b e f o r e  w e  begin  t o  f i n d  p r e c i s e l y  what it is w e  a r e  
t a l k i n g  about  when w e  speak  of  s a f e t y  and how w e  can  measure t h e  
e f f e c t i v e n e s s  of  t h e  a g e n c i e s  t h a t  have t h e  r e s p o n s i b i l i t y  f o r  
a c h i e v i n g  s a f e t y .  

I n  t h e  y e a r s  t h a t  w i l l  p r o g r e s s  b e f o r e  w e  g e t  t o  t h e  
p o i n t  where w e  have t h e  answers ,  it is p r o b a b l e  t h a t  some agency 
head or some S e n a t o r  Proxmire or h i s  s u c c e s s o r  w i l l  s a y  t h a t  a 
l o t  of  what h a s  been going  on i n  h e r e  is nonsense  r e s e a r c h  
because  what w e  a r e  doing  is e x p l o r i n g  i f  w e  t a l k  a b o u t  t h e s e  
p a r t i c u l a r  f a c t o r s .  W e  m u s t  unders tand  t h i s  amongst o u r s e l v e s  
and i n  f a c t  communicate t h i s  t o  t h e  p e o p l e  who a r e  judging  u s ,  
because  it i s n ' t  u n t i l  t h a t  happens t h a t  w e  can b e g i n  t o  d o  t h e  
k i n d s  of  t h i n g s  t h a t  w e  want t o  do. 

MR. BENNETT: I t h i n k  you r a i s e  a l l  o f  t h e  i s s u e s  t h a t  
w e  a r e  going  t o  be  w r e s t l i n g  w i t h  a s  w e  implement t h a t  p o l i c y  
s t a t e m e n t  

MR. HAWTHORNE: W e  have s e e n  r e c e n t l y  t h a t  w e  a r e  
t a l k i n g  about  economic j u s t i f i c a t i o n ,  t h a t  it needs  t o  be  thought  
of  a l i t t l e  b i t  more d e e p l y .  I t h i n k  t h a t  many of  u s  have been 
g u i l t y  of p r e s e n t i n g  our economic j u s t i f i c a t i o n s  improper ly ,  
because  i n  a b u s i n e s s  such  as mine, w e  t e n d  t o  look  a t  t h i s  X 
m i l l i o n  d o l l a r s ,  s a y ,  a $ 2 0  m i l l i o n  a c c i d e n t  c a t e g o r y  of  one 
r a i l r o a d ,  and we t e n d  t o  a p p l y  t h a t  a s  i f  t h a t  comes o u t  of t h e  
n e t  revenues  o f  t h a t  c o r p o r a t i o n ,  where i n  f a c t  it d o e s n ' t .  It 
comes o u t  o f  t h e  g r o s s  and t h e r e  is a much l a r g e r  number t o  make 
up t h a t  $20  m i l l i o n ,  depending on your g r o s s  t o  n e t  r a t i o ,  and 
t h i s  t e n d s  t o  be over looked  i n  most of  t h e  j u s t i f i c a t i o n s  w e  have 
done o f  s a f e t y  programs,  t h a t  r e a l l y  t h e r e  i s  a l o t  b i g g e r  chunk 
t o  be g a i n e d ,  and i f  w e  go  a t  it p r o p e r l y ,  w e  a r e  r e a l l y  g a i n i n g  
a chunk t h a t  h a s  t o  be made up o u t  o f  g r o s s  revenues .  I d o n ' t  
know i f  I have p u t  t h a t  i n  q u i t e  t h e  r i g h t  t e r m s ,  b u t  t h e  s a f e t y  
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d o l l a r  is r e a l l y  much l a r g e r  t h a n  it a p p e a r s  t o  be o r  should  be. 

MR. BOLGER: Of c o u r s e ,  t h a t  c o s t  b e n e f i t  a n a l y s i s  
q u e s t i o n  h a s  come up w i t h  t h e  S e c r e t a r y  i n  some of  t h e s e  r e g u l a -  
t i o n s .  I n  f a c t ,  one p r o p o s a l  t o  him was t h a t  i t  is one t o  1 . 2 .  
T h e r e f o r e ,  it is b e t t e r  t h a n  one -- h e  s a i d ,  '!Well, who s a i d  t h a t  
is t h e  r i g h t  r a t i o ? "  W e l l ,  a s  a m a t t e r  of  f a c t ,  t h e r e  wasn ' t  any 
answer. B u t  i t  is a whole a r e a  t h a t  h a s  t o  be looked a t .  What 
is t h e  r i g h t  r a t i o ?  Maybe t h a t  is okay f o r  a t r u c k ,  b u t  is it 
okay f o r  a s c h o o l  bus? So it opened up a whole new door  f o r  
which w e  a l l  Sa t  t h e r e  w i t h  no answer. 

MS. MISCH (George Washington U n i v e r s i t y ) :  P i c k i n g  up 
on what P r o f e s s o r  G r i m a l d i  was s a y i n g ,  when w e  t a l k  a b o u t  c o s t  
b e n e f i t  and s a f e t y  issues i n  t r a n s p o r t a t i o n ,  w e  a r e  h i t t i n g  
v a l u e s  and it is going  t o  be c o n t r o v e r s i a l .  There  a r e  t h e  ele- 
ments t h a t  he mentioned,  you know, how much money is  t o o  much? 
How much money is enough? H o w  much i n j u r y  is too much? H o w  much 
i n j u r y  is okay? Then w e  a l s o  have t h i s  o t h e r  v a l u e  i n  our count ry  
t h a t  t h e  i n d i v i d u a l  r e a l l y  h a s  a r i g h t  t o  d o  what he  wants  t o .  
We have had t h i s  s o  s t r o n g l y  f o r  so  long  t h a t  it took many y e a r s  
a f t e r  t h e  au tomobi le  was invented  and t h e n  became a s a f e t y  
problem on our highways t o  even g e t  t o  a r e a s o n a b l e  speed l i m i t  
on a n a t i o n a l  b a s i s .  The d e a t h  t o l l s  were t remendous.  People  
were screaming a b o u t  t h e  Vietnamese War, how many Americans were 
d y i n g ,  and w e  had more dying  on our  highways. T h e  " independence" 
f a c t o r  makes t h i s  t r u l y  one of  t h e  h a i r i e s t  a r e a s  t o  d e a l  wi th  i n  
te rms  of  what DOT is going  t o  do. Maybe a r e s e a r c h  issue t h a t  
might  be of  v a l u e ' t o  you, b u t  I d o n ' t  know i f  it is t o o  h o t  t o  
h a n d l e ,  would be t o  t a k e  a look  a t  t h e  people  i n  t h i s  sys tem t h a t  
i s  our  c o u n t r y  and d o  some i n v e s t i g a t i o n  i n t o  what t h e  v a l u e s  
a r e .  

For example, you brought  up what t h e  S e c r e t a r y  s a i d  
a b o u t  t h e  r a t i o  i n  t h e  s c h o o l  bus v e r s u s  t h e  t r u c k  and what you 
could  t o l e r a t e .  I t  is n o t  o n l y  t h a t .  I t  is a l s o  who i n  t h e  
c o u n t r y  t h i n k s  t h a t  "X" amount of  money should  be s p e n t .  You 
have t o  g e t  t h e  d o l l a r  amounts. Who t h i n k s  v e r y  l i t t l e ?  What 
a r e  t h e  o p i n i o n s  i n  d i f f e r e n t  segments? The segments  can  be 
i n d u s t r y .  They c a n  be p a r e n t s  of  c h i l d r e n .  They can  be l o c a l  
government people .  I throw it down a s  a c h a l l e n g e .  Do you t h i n k  
you could  a l l  r e a l l y  fund some r e s e a r c h  l i k e  t h a t  o r  n o t ?  

MR. BENNETT: W e l l ,  I throw i t  back t o  you. I t h i n k  
t h a t  is t h e  burden and r e s p o n s i b i l i t y  and o p p o r t u n i t y  t h a t  t h e  
Department h a s  i n  i t s  v a r i o u s  s a f e t y  m a t t e r s  and t h a t  w e  need t o  
l i v e  w i t h  e v e r y  day.  W e  a r e  c o n s t a n t l y  be ing  condemned, c r i t i -  
c i z e d ,  complimented on a l l  of  t h o s e  v a r i o u s  issues,  and t h e  
arguments  a r e  t h e r e  when w e  u n d e r t a k e  t r a i n i n g ,  when we u n d e r t a k e  
v o l u n t a r y  programs,  when w e  u n d e r t a k e  r e g u l a t i o n s ,  o r  when w e  ask  
f o r  a p p r o p r i a t i o n s .  I t h i n k  t h i s  s e c t i o n  is a lmost  t h e  g u t s  of  
t h e  Depar tment ' s  s a f e t y  i s s u e  and I t h i n k  w e  i n  t h e  Department ,  
a t  l ea s t ,  i n  my e lement  of  i t ,  a r e  s a y i n g  w e  need h e l p  on a l l  of 
t h o s e  v e r y  c o n t r o v e r s i a l  h o t  i s sues .  

MR. BOLGER: The q u e s t i o n s  you a s k ,  though,  a r e  going 
r i g h t  t o  an a r e a  which is v e r y  i m p o r t a n t  and t h a t  is: " C o u l d  w e  
change t h e  a t t i t u d e  o f  t h e  p u b l i c  by changing t h e  rule-making 
p r o c e s s  t o  more i n v o l v e  t h e  p u b l i c  somehow?" I d o n ' t  know how. 
Is t h e r e  a way of doing  t h i s ?  

MR. R A B I N S :  Wi tness  t h e  s e a t b e l t  i n t e r l o c k  f i a s c o  and 
what happened t h e r e  when our v a l u e s  c o n f l i c t e d  w i t h  economics,  
n o t  t o  ment ion p o l i t i c a l  p r a g m a t i c s .  I t  is n o t  j u s t  v a l u e s ,  it 
i n v o l v e s  a whole s e t  of i s sues  and i f  w e  a r e  g o i n g  t o  i n i t i a t e  
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change,  it h a s  g o t  t o  be through a complex m i x  of  r e c o g n i z i n g  t h e  
p r e s s u r e  on our  pocketbook,  on our  minds,  our  hear$,  and t h e  
p r a g m a t i c s  o f  t h e  p o l i t i c a l  system t h a t  w e  have t o  work wi th  and 
t h e n  g e t t i n g  r e s e a r c h  t o  c o n t r i b u t e  s o l u t i o n s  t h a t  w i l l  make it 
a l l  work t o g e t h e r .  

M S .  MISCH:  Y e s ,  and for t h a t  you have t o  know what t h e  
a t t i t u d e s  a r e  and t h e n  what is p l a y i n g  i n t o  them. 

MR. R A B I N S :  Y e s .  

MS. MISCH: What is forming them. 

MR. RABINS:  You know, t h e  p u r e  t e c h n o l o g i c a l  s o l u t i o n  
of a s e a t b e l t  i n t e r l o c k ,  f o r  example, o b v i o u s l y  i s  n o t  going t o  
work u n l e s s  you unders tand  a l l  of  t h e  i n t e r a c t i o n s  of  t h e  v a l u e s ,  
of t h e  p o l i t i c a l  p r a g m a t i c s ,  of  t h e  economics,  and of g e t t i n g  t h e  
t e c h n o l o g i c a l  proposed s o l u t i o n s  t o  work i n  t h e  c o n t e x t  of a l l  of 
t h e  p r e s s u r e s .  Your p o i n t  is e l o q u e n t ,  Marian. 

what t o  d o  a b o u t  t h e  a i r  bag. 
MR. BOLGER: I f  w e  had t h a t  methodology,  w e  would know 

MR. BENNER: A s  a p r a c t i c a l  m a t t e r ,  d o  you have an 
h i s t o r i c a l  r e c o r d  anywhere o f  t h o s e  changes t h a t  have been s u c -  
c e s s f u l l y  e n g i n e e r e d  or brought  a b o u t  i n  t h e  s a f e t y  a r e a ?  I n  
o t h e r  words, what can  w e  l e a r n  from what w e  have succeeded i n ?  
Do you have t h a t ?  

MR. RABINS: I would doubt  i t .  

MR. BENNETT: I would g u e s s  no. 

MR. BOLGER: They s l i p  t h i n g s  i n  h e r e  t h a t  people  d o n ' t  
know a b o u t ,  l i k e  t h e  c o l l a p s i b l e  s t e e r i n g  wheel. Nobody knew 
about  t h a t ,  r e a l l y ,  d i d  t h e y ,  u n t i l  it was t h e r e ?  B u t  what about  
t h e  $300 a i r  bag? What a re  t h e y  going  t o  s a y ?  

MR. RABINS: You would be s u r p r i s e d  by t h e  i r a t e  
l e t t e r s  t h a t  a r e  coming i n  t o  t h e  S e c r e t a r y  now a b o u t  n o t  o n l y  
t h e  s e a t b e l t  b u t  a l s o  t h e  a i r  bag. 

MR. BENNER: Changes have o c c u r r e d  i n  t h e  p a s t .  What 

MR. BENNETT: To answer your f i r s t  q u e s t i o n ,  I d o n ' t  
can  w e  l e a r n  from t h e  way t h a t  change was brought  a b o u t ?  

t h i n k  w e  have t h a t ,  o t h e r  t h a n  t h e  e x p e r i e n c e  of  man and t h a t  is 
a l l .  

MR. GRIMALDI:  There may be a p a r t i a l  answer t o  t h a t  
q u e s t i o n .  A man named Pel tzman,  he is a member of t h e  f a c u l t y  a t  
t h e  U n i v e r s i t y  o f  Chicago,  w r i t i n g  i n  t h e  J o u r n a l  of  P o l i t i c a l  
Economy i n  t h e  August ,  1975 i s s u e ,  volume 83, number 4 ,  h a s  done 
a s t u d y  on t h e  e f f e c t i v e n e s s  of  s a f e t y  r e g u l a t i o n s  and t h e  ways 
t h e y  a r e  n o t  e f f e c t i v e .  In  f a c t ,  he  s a y s  t h e y  have i n c r e a s e d  t h e  
i n c i d e n c e  o f  p e d e s t r i a n  f a t a l i t y .  Now, you may q u e s t i o n  t h e  
q u a l i t y  of  t h e  r e s e a r c h  because  it is a mathemat ica l  model t h a t  
t h e y  were u s i n g ,  b u t  it is an i n t e r e s t i n g  s t u d y .  It  is t h e  f i r s t  
one t h a t  I have s e e n  t h a t  a t t e m p t s  t o  g e t  a t  t h e  p a r t i c u l a r  p o i n t  
t h a t  you a r e  making. 

MR. J.  MARGOLIN: I n  human n a t u r e ,  you c a n ' t  q u i t e  u s e  
t h a t  kind o f  d e s i g n  because  f o r  example, your d u a l  brake  system 
was p u t  i n  v e r y  q u i c k l y  and v e r y  e a s i l y .  Nobody made any b i g  
f u s s  over  t h e  f a c t  t h a t  t h e r e  was an i n c r e a s e d  economic c o s t  f o r  
it. I t  was p u t  i n  and it may or may n o t  have been u s e f u l .  That  
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is a whole o t h e r  s e t  o f  e f f e c t s ,  b u t  you r e a l l y  have t o  have a 
a n o t h e r  c o n f r o n t a t i o n  w i t h  consequent  costs b e f o r e  you b e g i n  t o  
g e t  t h e  c o s t  i n  pub>ic  v a l u e  t h a t  Marian w a s  s p e a k i n g  o f ,  s o  you 
r e a l l y  have g o t  two s e p a r a t e  bags h e r e ,  something t h a t  h a s  
happened and t h a t  may produce a n  e f f e c t  or may n o t  produce an 
e f f e c t ,  d e s p i t e  t h e  c o s t  move. Go r i g h t  ahead and t h e  p u b l i c  
w i l l  n o t  a p p r e c i a t e  what you have done.  Withhold i t ,  as w i t h  t h e  
a i r  bag, which may or may n o t  be used ,  t h e n  you have g o t  a major 
issue w i t h  t h e  Department of  T r a n s p o r t a t i o n  w i t h h o l d i n g  s a f e t y  
from m i l l i o n s  of  p e o p l e  and t h e r e b y  o f f i c i a l l y  producing  many 
d e a t h s .  

You h a v e n ' t  g o t  a c o n t r o l l e d  s i t u a t i o n  of  p u t t i n g  t h i s  
kind of  r e s e a r c h  on t h e  t a b l e .  

MR. E .  MARGOLIN: I am j u s t  go ing  t o  muddy t h e  water  
a l i t t l e  b i t .  Maybe t h a t  is a good way t o  wind t h i s  up h e r e .  
S e v e r a l  y e a r s  ago I p a r t i c i p a t e d  i n  a c o n f e r e n c e  a t  Brookings.  
The t i t l e  of  t h e  c o n f e r e n c e ,  as  many of  you know, was "The Value 
of  Human L i f e , "  and it wound up i n  a wi ld  c o n t r o v e r s y .  That  is 
germane, though,  i n  a way, t o  what w e  a r e  t a l k i n g  a b o u t  h e r e .  

MR. BENNETT: W e  have one more a r e a  t o  go  over  and t h a t  
is t h e  a r e a  of f e d e r a l - p u b l i c  r e l a t i o n s .  As I read  t h e s e  issues,  
t h e y  sound v e r y  much l i k e  some o f  t h e  t h i n g s  w e  haqe been t a l k i n g  
a b o u t  b e f o r e .  Has t h e  r e p r e s e n t a t i o n  of  p u b l i c  i n t e r e s t  been pro- 
d u c t i v e  or c o u n t e r - p r o d u c t i v e  i n  s e t t i n g  s a f e t y  s t a n d a r d s ?  Even 
more b a s i c  t h a n  t h a t ,  have w e  a d e q u a t e l y  d e f i n e d  what t h e  p u b l i c  
i n t e r e s t  is or who r e p r e s e n t s  t h e  p u b l i c  i n t e r e s t ?  I t h i n k  t h o s e  
a r e  i s s u e s  t h a t  w e  w r e s t l e  w i t h  e v e r y  day .  The second i s s u e  
s t a t e d  h e r e ,  how can  t h e  p u b l i c ' s  w i l l i n g n e s s  t o  a c c e p t  h i g h e r  
r i s k  and lower c o s t  be de te rmined?  What c o n c l u s i o n s  can  be  drawn 
from t h e  p u b l i c ' s  a p p a r e n t  w i l l i n g n e s s  t o  a c c e p t  d i f f e r e n t  r i s k  
r a t e s  i n  d i f f e r e n t  t r a n s p o r t a t i o n  modes? Are i n s t i t u t i o n a l  
f a c t o r s  p r e s e n t ?  These a r e  some a r e a s  t h a t  w e  have t a l k e d  about  
b e f o r e  a s  w e  t a l k e d  a b o u t  f e d e r a l - i n d u s t r y  r e l a t i o n s h i p s  and 
t h e s e  a r e  even more b a s i c .  D o  w e  have any f u r t h e r  comments as 
f a r  a s  s e t t i n g  o r  d e f i n i n g  f u r t h e r  needs  or approaches  t h a t  might  
be e f f e c t i v e  i n  t h e s e  a r e a s ?  Who r e p r e s e n t s  t h e  p u b l i c  i n t e r e s t ?  

MR. BOLGER: That  is a good q u e s t i o n .  

MR. DICESARE: I t h i n k  t h i s  g o e s  back t o  t h e  i d e a  of  
measurement of a t t i t u d e s :  and f u r t h e r  t o  t h e  u s e  o f  t h o s e  a t t i -  
t u d i n a l  measurements t o  p r e d i c t  a c t i o n s  t h a t  p e o p l e  w i l l  t a k e .  
There h a s n ' t  been a v e r y  l a r g e  c o r r e l a t i o n  between t h e  measure- 
ment o f  a t t i t u d e s  and what p e o p l e  w i l l  d o  a s  f a r  a s  I can  see,  
so  sometimes j u s t  t h e  measurement of  t h e  a t t i t u d e  d o e s n ' t  answer 
your q u e s t i o n .  When a p e r s o n  g o e s  t o  t h e  b a l l o t  box t h e y  may , 
v o t e  j u s t  t h e  o p p o s i t e  from t h e  a t t i t u d e .  

MR. BENNETT: These a r e  i s s u e s  t h a t  Congress  w i l l  
f r e q u e n t l y  set on u s  because  t h e y  a r e  v e r y  good, broad issues ,  
t h a t  w e  m u s t  c o n s i d e r  t h e  p u b l i c  i n t e r e s t  and I t h i n k  t h a t  term 
p r o b a b l y  h a s  been d e f i n e d  i n  a number of c o u r t  c a s e s  b u t  it s t i l l  
p r e s e n t s ,  I t h i n k ,  t o  u s  i n  t h e  Department ,  a p r a c t i c a l  problem 
of  u n d e r s t a n d i n g  t h e  p u b l i c  i n t e r e s t .  Do w e  have t h e  r i g h t  
mechanisms t o  g e t  t h e  p u b l i c  i n t e r e s t  e x p r e s s e d  t o  u s  and d o  w e  
r e a l l y  g e t  more t h a n  a p a r t  of  t h e  p u b l i c  i n t e r e s t ?  D o  w e  r e a l l y  
g e t  a l l  o f  t h e  p u b l i c ,  i n  o u r ,  f o r  example, rule-making pro-  
c e e d i n g s ?  A number of  g r o u p s  a r e  w e l l  o r g a n i z e d .  The i n d u s t r y  
groups  u s u a l l y  a r e .  The u n i v e r s i t y  community may be w e l l  o rga-  
n i z e d .  The employee g r o u p s  a r e  w e l l  o r g a n i z e d .  Is t h a t  t h e  
t o t a l  p u b l i c  i n t e r e s t ?  I would j u s t  r a i s e  t h a t  as a r h e t o r i c a l  
q u e s t  ion.  
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MS. MISCH: I t h i n k  a r e s e a r c h  i s sue  h e r e  is probably  
c r i t i c a l .  I n  some way u n i v e r s i t y  r e s e a r c h  is t h e  b e s t  adapted  
t o  do t h i s  because  you a r e  n o t  t i e d  t o  one mode or t o  p a r t i c u l a r  
consumer groups .  It  is t a k i n g  a look  a t  consumer g r o u p s  b u t  n o t  
n e c e s s a r i l y  a s  p o l i t i c a l  an imals .  You were s a y i n g  a s  you went 
over t h e  i s sue ,  " D o  w e  a l l  have r e p r e s e n t a t i o n ? "  b u t ,  of  c o u r s e ,  
what w e  have is v o c a l  r e p r e s e n t a t i o n  of t h e  o r g a n i z e d .  

What w e  r e a l l y  need t o  g e t  a t  is t h e  g r e a t  unorganized 
i n  t h i s  c o u n t r y ,  t h e  p e o p l e  who d o  n o t  p a r t i c u l a r l y  l i k e  t o  go 
t o  p o l i t i c a l  meet ings  and s a y ,  " I  want it t h i s  way," o r  "I want 
it t h a t  way," t h e  p e o p l e  who, even i f  t h e y  do g o ,  d o n ' t  t a l k  o u t .  
I d o  t h i n k  w e  need t o  measure t h e i r  a t t i t u d e s  i n  Order t o  h e l p  
u s  t r y  t o  p r e d i c t  b e h a v i o r .  I would a g r e e  w i t h  t h e  gent leman who 
s a i d  t h a t  o f t e n  a t t i t u d e  s t u d i e s  t u r n  o u t  t o  seem v e r y  i n v a l i d .  
The problem is t h a t  p e o p l e  l i e .  Would you l i k e  t h e  subway? 
" Y e s . "  They would r e a l l y  l i k e  t h e  subway s o  t h e  s t r e e t s  a r e  
c l e a r  f o r  t h e i r  own c a r .  

However, I t h i n k  t h e r e  a r e  ways around t h a t .  I t  
depends on t h e  c o n t e x t  i n  which you measure a t t i t u d e s .  I f  you 
do it  by a f a i r l y  s u p e r f i c i a l  s u r v e y ,  you a r e  going  t o  g e t  poor 
r e s u l t s .  People  a r e  s m a r t .  They s e n s e  what you a r e  doing .  They 
r e a l i z e  t h e y  can  u s e  t h e  s u r v e y ,  t o o ,  i n  o r d e r  t o  g e t  t h i n g s  done 
t h a t  t h e y  would l i k e  t o  have done b u t  t h a t  t h e y  d o n ' t  n e c e s s a r i l y  
want t o  u s e .  S o ,  I g u e s s  I am p l e a d i n g  f o r  a g r e a t  d e a l  more of  
in -depth  a t t i t u d e  s t u d y  and v e r y  much more o f  t h e  u s u a l l y  
untapped p o p u l a t i o n  segment. 

MR. BENNETT: I wouldn ' t  s t a t e  t h a t  t h e r e  is a Depart-  
menta l  p o l i c y  i n  r e g a r d  t o  consumer involvement  i n  rule-making,  
f o r  example, t h a t  t h e  Department should  make e v e r y  e f f o r t  t o  
i n v o l v e  consumers i n  t h e  rule-making a c t i v i t i e s  o r  any of  t h e i r  
a c t i v i t i e s .  I know i n  my p a r t i c u l a r  mode it h a s  been a problem 
as t o  how you d o  t h a t .  Who is t h e  consumer a s  f a r  a s  r a i l r o a d  
s a f e t y  s e r v i c e s  a r e  concerned  i n  t h a t  a r e a ?  I t h i n k  h e r e  a g a i n  
w e  have a d d r e s s e d  an a r e a  w e  p e r c e i v e  a s  a d e f i n i t e  need. How 
w e  g e t  f u r t h e r  i n t o  t h a t  need is what w e  a r e  h e r e  t o  d i s c u s s ,  
I t h i n k .  

MR. J. MARGOLIN: To p i c k  up where D K .  Misch l e f t  o f f ,  
I t h i n k  p a r t  of  t h e  problem is t h a t  t h e  government ' s  p o l i c y  h a s  
been a r e l a t i v e l y  p a s s i v e  one w i t h  r e g a r d  t o  what t h e  consumer , 

f e e l s .  Now, I know t h a t  over  t h e  p a s t  few months O K  s o ,  O K  maybe 
a l i t t l e  l o n g e r ,  t h e r e  h a s  been a much more a g g r e s s i v e  p o l i c y  of 
p u b l i c i z i n g  consumer p a n e l s ,  o f  go ing  o u t  t o  t h e  f i e l d  and l e t t i n g  
people  know you a r e  i n  Chicago o r  D e s  Moines and t h a t  s o r t  of  
t h i n g ,  b u t ,  n e v e r t h e l e s s ,  even when you go  o u t  i n  t h e  f i e l d ,  it 
is b a s i c a l l y  t h e  same o r g a n i z e d  g r o u p s  who show up. I t h i n k  what 
I heard  Marian a s k i n g  f o r  was a somewhat more a g r e s s i v e  p r o c e s s  
of  segmenting or  s t r a t i f y i n g  your p o p u l a t i o n ,  f i n d i n g  o u t  a g r e a t  
d e a l  about  what p e o p l e  i n  p a r t i c u l a r  l e v e l s  of  l i f e  d o  f e e l  and 
t h e n  having  a t o o l  which t e l l s  you what k i n d s  of complex programs 
you have t o  b u i l d  because  t h e  needs  of  p e o p l e  i n  t h e  g h e t t o  a r e  
o b v i o u s l y  d i f f e r e n t  from t h o s e  way o u t  i n  s u b u r b i a .  Thei r  a t t i -  
t u d e s  a r e  d i f f e r e n t .  What t h e y  w i l l  do about  n o t  g e t t i n g  O K  
g e t t i n g  something is v a s t l y  d i f f e r e n t ,  and w i t h o u t ,  n o t  o n l y  t h e  
segmenting o r  s t r a t i f i c a t i o n ,  b u t  a l s o  r e a l i z i n g  what t h e  impl i -  
c a t i o n s  would be of  g e t t i n g  one r a t h e r  t h a n  t h e  o t h e r ,  you r e a l l y  
c a n ' t  make any p r o j e c t i o n s .  

Burning T r e e  Country Club t o  downtown and p u t  t h a t  i n t o  t h e  t o t a l  
FOK example,  i f  you r a n  an e x e c u t i v e  bus from t h e  
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expenses  f o r  Metro, and t h i s  became p u b l i c  i n f o r m a t i o n ,  one would 
hear  a b o u t  it i n  te rms  o f  t h e  s e r v i c e  i n  Takoma Park  or i n  South-  
e a s t  Washington. 

The q u e s t i o n s  t h e n  would need t o  be a b a l a n c i n g  of  
"what i f  something l i k e  t h i s  were done?" a d d r e s s e d  t o  a number of  
o t h e r  p e o p l e  who may be  competing for a l i m i t e d  r e s o u r c e ,  and n o t  
on t h e  b a s i s  of  a s u r v e y  or a s t a n d a r d i z e d  s u r v e y  or a n y t h i n g  
l i k e  t h a t ,  b u t  r e a l l y  on i n t e r a c t i o n  w i t h  t h e  p e o p l e  and n o t  
where you s i t  a s  a government person  a s k i n g  and l i s t e n i n g  t o  a 
p r e p a r e d  s t a t e m e n t ,  b u t  where you have a chance  t o  h e a r  somebody 
else i n  t h a t  same community s h o o t  down t h e  i d e a s .  FOK example, 
j u s t  t o  t a k e  one case, w e  r a n  a p a n e l  w i t h  handicapped p e o p l e  a 
c o u p l e  of  months ago,  and l i s t e n e d  t o  a l m o s t  an hour and a h a l f  
o f  p l e a d i n g  f o r  changes  i n  p u b l i c  t r a n s p o r t a t i o n  and s i d e w a l k s  
and e v e r y t h i n g  e l se ,  i n v o l v i n g  j u s t  i m p o s s i b l e  c o s t s  s o  t h a t  
e v e r y  p o s s i b l e  p u b l i c  v e h i c l e  could  be used by t h e  handicapped.  

i n t o  t h e  d i s c u s s i o n  sounded o f f  q u i t e  t o  t h e  c o n t r a r y .  No, t h e y  
wanted t h e i r  own t r a n s p o r t a t i o n .  They d i d n ' t  want t o  be  i n  
p u b l i c  t r a n s p o r t a t i o n .  They were s c a r e d  of  p u b l i c  t r a n s p o r -  
t a t i o n ,  and a p o i n t  of  view t h a t  never  would have been r e c e i v e d  
i f  you wai ted  f o r  them t o  come t o  you was h e a r d ,  so  I g u e s s  w e  
s i m p l y  have t o  d o  more l i s t e n i n g .  

MR. BENNETT: W e l l ,  I t h i n k  you r a i s e  a c o u p l e  of  
i s sues  t h e r e .  There a r e  some s a f e t y  issues  or t r a n s p o r t a t i o n  
issues  where you w i l l  g e t  a l a r g e  involvement  w i t h o u t  do ing  
a n y t h i n g  a f f i r m a t i v e l y .  There  a r e  o t h e r  i s sues  where w e  need 
t e c h n i q u e s  and t o o l s  t o  go  o u t  and a f f i r m a t i v e l y  g e t  t h e  r e s p o n s e  
and I g u e s s  our q u e s t i o n  t o  you would be what a r e  t h o s e  t e c h -  
n i q u e s  and what are  t h o s e  t o o l s  and how e f f e c t i v e  a r e  t h e y  and 
i n  what kind of s i t u a t i o n s  should  t h e y  be  used? 

Then some p e o p l e  who had been q u i e t  who were i n v i t e d  

MR. J. MARGOLIN: W e l l ,  I ment ioned one which was t h a t  
of r e a l l y  s t r a t i f y i n g  your p o p u l a t i o n  and t h e n  n o t  a s k i n g  f o r  
v o l u n t e e r s .  Washington G a s  L i g h t  is a company t h a t  w e  v i s i t  h e r e  
i n  town. W e  asked them f o r  c e r t a i n  t y p e s  of  p e o p l e  and asked 
them i f  t h e y  would r e l e a s e  t h o s e  p e o p l e  f o r  t w o  or t h r e e  h o u r s  t o  
t a l k  w i t h  us .  W e  s o r t  o f  p u t  our f i n g e r  on what kind of i n d i -  
v i d u a l  and what kind o f  g r o u p  w e  wanted and came away w i t h  a much 
b e t t e r  sampling t h a n  t h e  pub1 ic.  

you is how d o  w e  d o  t h a t  kind o f  t h i n g  f o r  t h e  t r a n s p o r t a t i o n  of  
r a d i o a c t i v e  m a t e r i a l  by t r u c k ,  highway, O K  a i r p l a n e ?  You know, 
your consumer involvement  is n o t  a s  obvious .  There t h e  e f f e c t  
c a n  be  j u s t  a s  o b v i o u s ,  b u t  we  have t o  work a l i t t l e  h a r d e r  a t  
g e t t i n g  consumer involvement  i n  t h o s e  kind of a c t i v i t i e s  and how 
do w e  d o  i t ?  

MR. BENNETT: I g u e s s  t h e  i s s u e  I want t o  r a i s e  w i t h  

MR. J. MARGOLIN: You a r e  r i g h t .  That  is t h e  one 
h a r d e r  t o  g e t .  

MR. BERKHOUT: How d o  you e x p e c t  consumers t o  be 
e n t i t l e d  t o  an o p i n i o n  on t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  
s u b s t a n c e s ?  What on e a r t h  d o  t h e y  know a b o u t  i t ?  

c e r t a i n l y  as c i t i z e n s  t h a t  w e  a r e  t r y i n g  t o  p r o t e c t ,  t h e y  should  
have a v o i c e  i n  t h a t  p r o t e c t i o n .  I t h i n k  t h a t  is t h e  whole 
p h i l o s o p h y  behind consumer involvement .  T h i s  could  v e r y  w e l l  
a f f e c t  them one way or a n o t h e r .  

MR. BENNETT: They a r e  going  t o  be a f f e c t e d  by it and 
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MR. BERKHOUT B u t  n o t  i n  any way t h a t  t h e y  can  t h i n k  
about  c o n s t r u c t i v e l y .  They a r e  i n  no p o s i t i o n  t o  a s s e s s  t h e  
r e l a t i v e  r i s k s  o f  d i f f e r e n t  modes o f  t r a n s p o r t a t i o n  f o r  t h a t  kind 
o f  s t u f f .  They c a n  t e l l  u s  what magazine a r t i c l e  t h e y  read  most 
r e c e n t l y .  

MR. BENNETT: Then you a r e  s a y i n g  t h e y  are  n o t  v e r y  
knowledgeable and I t h i n k  t h a t  is a h a n d i c a p  t h a t  w e  have t o  
a c c e p t  on t h a t  l e v e l .  

MR. HAWTHORNE: I t h i n k  on t h e  o t h e r  hand t h a t  nobody 
would be i n  a p o s i t i o n  t o  d i c t a t e  t h a t  r i s k  t o  them e i t h e r .  Even 
though t h e y  a r e  n o t  knowledgeable ,  nobody s h o u l d  be i n  a p o s i -  
t i o n  t o  d i c t a t e  t h a t  r i s k  t o  them. 

MR. BENNETT: A r e  t h e y  w i l l i n g ,  <or example, would t h e  
f e d e r a l  p u b l i c  be w i l l i n g  t o  pay f o r  new f a c i l i t i e s  or removal of 
f a c i l i t i e s  t o  a l l ' e v i a t e  a r i s k ?  

MS. FREE ( C e n t e r  f o r  Auto S a f e t y ) :  A s  a member o f  t h e  
p u b l i c ,  I have  been v e r y  i n s u l t e d  by your comment t h a t  I d o n ' t  
know enough t o  respond t o  a n y t h i n g .  We have found t h a t  d i f f e r e n t  
a g e n c i e s  w i t h i n  DOT have  d i f f e r e n t  t y p e s  of  r e s p o n s e s  t o  p u b l i c  
involvement .  For i n s t a n c e ,  NHTSA is  much more r e s p o n s i v e  t h a n  
FHWA. NHTSA h a s  a h o t l i n e .  It  p u b l i s h e s  i ts  r u l e s  f o r  p u b l i c  
comment, where FHWA t e n d s  t o  p u b l i s h  o n l y  t h e  f i n a l  r u l e s  and d i d  
n o t  ask  f o r  p u b l i c  comment, and w e  f i n d  t h i s  t o  be a tremendous 
h a n d i c a p  because  w e  would l i k e ,  as  a p u b l i c  i n t e r e s t  g roup ,  t o  
have some i n p u t .  W e  f e e l  t h a t  t h a t  i n p u t  is v a l u a b l e  and w e  
would l i k e  t o  have t h a t  i n p u t  b e f o r e  t h e  r u l e  is made, n o t  a f t e r  
t h e  r u l e  is made. 

MR. BURNS: For a b o u t  f o u r  or f i v e  y e a r s  when I had 
l i n e  r e s p o n s i b i l i t y  f o r  hazardous  m a t e r i a l s  I t o u r e d  t h e  c o u n t r y  
on a c o n t i n u i n g  b a s i s  w i t h  s e v e r a l  themes,  one of  which was t o  
p o i n t  o u t  t o  consumer g r o u p s  and o t h e r  t y p e s  t h a t  w e  would 
a p p r e c i a t e  having  more i n p u t  i n t o  our r e g u l a t i o n s ,  whether  it be 
an advance n o t i c e  or a n o t i c e .  Now, w e  v e r y  seldom have r e c e i v e d  
i n  t h e  p a s t ,  and I d o n ' t  see any e v i d e n c e  of  any e n l a r g e d  i n t e r -  
e s t  a t  t h e  p r e s e n t  t i m e ,  any i n p u t  i n t o  t h e  r e g u l a t i o n s ,  s o  t h e  
r e g u l a t o r  is a t  a b a s i c  d i s a d v a n t a g e .  

The r e g u l a t o r y  re form p h i l o s o p h y  t h a t  M r .  Coleman h a s  
p u t  o u t  i n t o  t h e  F e d e r a l  R e g i s t e r , *  w i l l  m a k e ,  f o r  t h e  f i r s t  t i m e  
i n  t h e  Department o f  T r a n s p o r t a t i o n ,  some major changes  i n  t h e  
manner i n  which r e g u l a t i o n s  w i l l  be proposed ,  t h e  manner i n  which 
w e  w i l l  g e t  i n p u t  from consumer g r o u p s  O K  i n d i v i d u a l  consumer, 
and t h e  manner i n  which t h e  Department w i l l  de fend  its p o s i t i o n  
i n  te rms  o f  c o s t  e f f e c t i v e n e s s  and c o s t  b e n e f i t  a n a l y s i s .  There 
w i l l  be  q u i t e  a d r a s t i c  change i n  t h e  whole rule-making c o n c e p t ,  
b u t  t h i s  l e a d s  m e  t o  a n  obvious  q u e s t i o n .  We are  a l l  consumers 
and I d o n ' t  remember, i f  e v e r ,  s e e i n g  any comments s u b m i t t e d  i n t o  
t h e  d o c k e t  by u n i v e r s i t i e s .  I would pose  t h e  q u e s t i o n ,  s i n c e  
t h e y  d o  have some knowledge, as w e  a l l  do ,  a b o u t  c e r t a i n  sub- 
j ec t s ,  why t h e y  have n o t ,  as  a u n i v e r s i t y ,  e n t e r e d  t h e i r  comments 
i n t o  t h e  d o c k e t ?  

MR. BENNETT: I t h i n k  B i l l ' s  comments p o i n t  o u t  t h e  
l i m i t  of t h e  r e g u l a t o r  i n  t h i s  a r e a  and why w e  have posed t h i s  
a s  an i s s u e .  It  is a r e a l  i ssue as  f a r  a s  w e  a re  concerned  and 
w e  i d e n t i f y  t h i s  as  a r e a l  need f o r  h e l p ,  i f  you w i l l .  

have read  p r a c t i c a l l y  t h e  whole d o c k e t  f o r  t h e  r e c e n t  e l d e r l y  and 
MS. SIMPICH: I would l i k e  t o  back up Mr. Burns. I 

n 
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handicapped proposed r u l e  and I t h i n k  t h a t  o n l y  t h r e e  u n i v e r s i -  
t i es  responded.  

MR. BENNETT: Maybe t h a t  b r i n g s  up a n o t h e r  e lement  of 
t h e  u s e  of  u n i v e r s i t y  r e s e a r c h ,  whether or n o t  it is funded by 
t h e  Department or u n i v e r s i t y  e x p e r t i s e .  

MR. HESS ( U n i v e r s i t y  of Michigan) :  Maybe w e  could  have 
a c l a r i f i c a t i o n  o f  what do t h e y  mean by " u n i v e r s i t y  r e s p o n s e " ?  
C e r t a i n l y  t h e , u n i v e r s i t y  i t s e l f  is n o t  go ing  t o  respond.  No 
f a c u l t y  member u s u a l l y  presumes t o  speak f o r  h i s  u n i v e r s i t y ,  s o  
p e r h a p s  t h e y  a re  s imply  s p e a k i n g  f o r  themselves .  

MS. SIMPICH: The way t h e  d o c k e t  is s e t  up, you j u s t  
t a b  who wrote .  W e  g o t  something from Carnegie-Mellon.  W e  g o t  
something from t h e  e n g i n e e r i n g  depar tment  a t  t h e  U n i v e r s i t y  o f  
V i r g i n i a  and one more, maybe one more. Now, I d o n ' t  know who was 
w r i t i n g  f o r  them b u t  it d i d n ' t  m a t t e r  t o  UMTA i n  r e c e i v i n g  com- 
ments  from t h e  p u b l i c .  

MR. HESS: How many p e o p l e  on f a c u l t i e s  wrote  on t h e i r  
own s t a t i o n e r y ?  

MS. SIMPICH: They wrote  on u n i v e r s i t y  s t a t i o n e r y .  

MR. HESS: These t h r e e  wrote  on it b u t  I d o n ' t  t h i n k  
you c a n  m a k e  t h e  c o n v e r s e  d e c i s i o n ,  t h e n ,  t h a t  u n i v e r s i t y  f a c u l -  
t i es  a re  n o t  responding  t o  p u b l i c  issues. 

MS. SIMPICH: That  is a good p o i n t .  

MR. BENNETT: Then maybe t h e y  a r e  responding  as i n d i -  
v i d u a l s .  Is t h e  u n i v e r s i t y  a consumer a l s o ?  

MR. BURNS: I would l i k e  t o  add on t o  t h e  s t a t e m e n t  
made. L e t  us  t a k e ,  f o r  example, t h e  t r a n s p o r t a t i o n  o f  r a d i o -  
a c t i v e  m a t e r i a l s  i n  passenger  p l a n e s .  I t  is q u i t e  a c o n t r o v e r -  
s i a l  s u b j e c t  which a f f e c t s  e a c h  of u s  who t r a v e l  on a passenger  
f l i g h t .  It  would seem t o  m e  a s  w e  s u r v e y  t h e  d o c k e t ,  as  w e  d o  i n  
g r e a t  d e t a i l ,  w e  would have n o t i c e d  a l o t  of  John Doe ' s ,  Ph.D., 
who may n o t  n e c e s s a r i l y  have been a f a c u l t y  member, b u t  it would 
have been i n d i c a t i v e  o f  t h e  f a c t  t h a t  p e r h a p s  f a c u l t y  members 
were responding .  We d o n ' t  see many of  t h o s e  e i t h e r .  

MR. MONROE ( A i r c r a f t  Owners and P i l o t s ) :  It o c c u r s  
t o  m e  t h a t  responding  t o  rule-making can  become a s o r t  of a l a b o r  
of l o v e .  I happen t o  be  r e s p o n s i b l e  f o r  t h e  a s s i g n i n g  of t h e  
r e s p o n s e s  i n s i d e  our o r g a n i z a t i o n  f o r  p i e c e s  of  rule-making. 
J u s t  f o r  t h e  FAA a l o n e  i n  a y e a r ,  it w i l l  come o u t  w i t h  an aver -  
a g e  of  more t h a n  one per  w e e k .  Those a r e  p u r e  rule-making d e a l s .  
I am n o t  r e f e r r i n g  t o  a l l  o f  t h e  a i r  s p a c e  changes  and t h e  
i n s t r u m e n t  approach  p r o c e d u r e  changes  and a l l  o f  t h e  o t h e r  k i n d s  
of t h i n g s  which a r e  p o s s i b l y  rule-making and p o s s i b l y  non-rule-  
making b u t  a l m o s t  have  t h e  e f f e c t  of  be ing  r u l e s .  

Then you g o  f u r t h e r .  I suppose  t h a t  w i t h  t h e  v a r i o u s  
o t h e r  o r g a n i z a t i o n s ,  t h e  F e d e r a l  Communications Commission comes 
up w i t h  innumerable  p r o p o s a l s  o f  one s o r t  or a n o t h e r .  Many of  
them are  r e l a t e d  t o  a v i a t i o n  or t r a n s p o r t a t i o n  i n  some f a s h i o n  
or o t h e r .  I presume t h e  o t h e r  a g e n c i e s  which I d o n ' t  watch 
p a r t i c u l a r l y  i n  t h e  DOT, come up w i t h  s i m i l a r  amounts a t  one t i m e  
or a n o t h e r  so  t h a t  anybody who wants  t o  t a k e  on t h i s  t ask  o f  
responding  t o  rule-making h a s  i n v i t e d  themselves  one l a r g e  c h o r e .  
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MR. BENNETT: W e l l ,  s i r ,  I t h i n k  you have i d e n t i f i e d  a 
problem f o r  consumers and f o r  t h e  government i n  t h i s  a r e a .  Given 
t h e  g r e a t  a c t i v i t y  o f  t h e  government i n  t h i s  a r e a ,  how d o  w e  
accommodate a l l  o f  t h e  i n t e r e s t s  and t h e  needs  f o r  comments? It 
is no small problem. 

MR. BERKHOUT: I t h i n k  you are  never  g o i n g  t o  be a b l e  
t o  c o n t a c t  even a smal l  f r a c t i o n  of one p e r c e n t  of  a l l  of  t h o s e  
who a r e  going  t o  be  e f f e c t e d  or annoyed by a r u l e  i n  your 
pre-rulemaking cor respondence  w i t h  them. The f i r s t  most people  
hear  a b o u t  a r u l e  is when t h e y  a r e  t o l d  t h e y  a r e  v i o l a t i n g  it 
a f t e r  it h a s  been promulgated.  I d o n ' t  see how you a re  going  t o  
g e t  around t h a t  because  most p e o p l e  j u s t  d o n ' t  have t h e  time t o  
pay a t t e n t i o n  t o  a l l  of  t h e  b r o c h u r e s  you a r e  s e n d i n g  o u t  
announcing your rule-making f u n c t i o n .  I t  is n o t  t h e  p u b l i c ,  b u t  
a v e r y  s p e c i a l  s e l f - s e l e c t i v e  p u b l i c  t h a t  keeps a b r e a s t  of those 
t h i n g s .  You c a n  s a t i s f y  them and s t i l l  annoy t h e  99 .999  p e r c e n t  
of  everybody e l se  who d o e s n ' t  keep up w i t h  it. 

q u e s t i o n  i n v o l v i n g  u n i v e r s i t i e s  and t h e  Department of  Trans-  
p o r t a t i o n .  When a highway is planned through a town, a s  J u d i t h  
Connor mentioned t h i s  morning,  which d i v i d e s  t h e  community, how 
do you g e t  t h e  p a r t i c i p a n t s  t h a t  a r e  g o i n g  t o  be a f f e c t e d  by t h a t  
d e c i s i o n  involved  i n  t h e  dec is ion-making ,  i n  t h e  r e v i e w  of t h e  
d e c i s i o n ,  and i n  t h e  p l a n n i n g ?  There h a s  been r e s e a r c h  funded on 
t h i s  b a s i c  q u e s t i o n .  P r o f e s s o r  S c h u s t e r  a t  Drexel  r a n  a con- 
f e r e n c e  t h i s  p a s t  J a n u a r y  on consumer p a r t i c i p a t i o n  i n  t r a n s p o r -  
t a t i o n  p l a n n i n g  which w a s  wide ly  a t t e n d e d .  T h i s  was t h e  f i r s t  
s t e p  t h a t  was made i n  t r y i n g  t o  g e t  consumers involved  i n  t h e  
p l a n n i n g  p r o c e s s .  That  is t h e  same issue w e  a r e  f a c i n g  h e r e  -- 
o f  g e t t i n g  consumers  involved  i n  t h e  rule-making p r o c e s s .  What 
is i m p o r t a n t  now i s n ' t  s o  much g e t t i n g  l a r g e  segments  of  t h e  
p u b l i c  i n v o l v e d ,  a s  it is i n  i n i t i a t i n g  a p p r o p r i a t e  r e s e a r c h  f o r  
g e t t i n g  consumers involved  i n  s a f e t y  regula t ion-making  s o  t h a t  
you g e t  t h e  p u b l i c  t o  r e a c t  b e f o r e  t h e  r e g u l a t i o n  is c a s t  i n  
c o n c r e t e .  

MR. RABINS: W e  have an i n t e r e s t i n g  p a r a l l e l  t o  t h i s  

MR. BERKHOUT: One of  t h e  b i g  p i t f a l l s  i n  doing  
something l i k e  t h a t  is t h a t  your t e c h n i q u e s  f o r  c o n t a c t i n g  t h e  
p u b l i c  b i a s  t h e  r e s u l t s  and hence  I look  a t  who responded,  how 
t h e y  are  n o t i f i e d .  A l l  of  t h e s e  t h i n g s  have a s u b s t a n t i a l  
i n f l u e n c e  on t h e  k ind  o f  r e s u l t s  you a r e  g o i n g  t o  g e t .  

MR. BENNETT: Of c o u r s e ,  t h a t  is why w e  a r e  s a y i n g  w e  

MR. BERKHOUT: The o n l y  way you a r e  going  t o  g e t  a t r u e  

would l i k e  t o  have a b e t t e r  t e c h n i q u e  and method. 

r e s u l t  is w i t h  an h o n e s t  random sampling where you t a k e  people  
from a sample o f  t r u l y  everyone ,  you t a k e  p e o p l e  a t  random and 
t h e n  go  and c a t c h  them w i t h  a n e t  and i n s i s t  on them g i v i n g  you 
an answer b e f o r e  you l e t  them g o ,  because  i f  you a l l o w  t h e  p u b l i c  
t o  s e l f  select  themselves  i n  any way, t h a t  is going  t o  b i a s  t h e  
sample t h a t  you g e t .  

on examining t h e  p r o c e s s  i s  v e r y  t r u e .  A s  you know, t h e  s a f e t y  
a d m i n i s t r a t i o n  d o e s  g o  through a r a t h e r  involved  p r o c e s s  i n  
s e t t i n g  t h e i r  s t a n d a r d s  and implementing them and t h e y  have l o s t  
s e v e r a l  b a t t l e s  i n  Congress .  The s e a t b e l t s  is one ,  t h e  incen-  
t i v e s  f o r  s e a t b e l t s .  The he lmet  law is a n o t h e r  one and t h e  1 2 1  
brake  r u l e  is now under p r e s s u r e .  They have gone through t h e s e  
p r o c e s s e s  i n  a v e r y  f o r m a l i z e d  and e q u a l  way. 

MR. FOLEY: There is a n o t h e r  way and I t h i n k  your p o i n t  

The answer is t h a t  you g e t  r e s u l t s  when you do 
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something,  when t h e y  f i n a l l y  promulgated t h e  r u l e s .  Then t h e  
f i r e w o r k s  s t a r t e d .  That  is t h e  same t h i n g  t h a t  happens i n  our 
highway programs.  You c a n  t e l l  t h e  c i t y  f o r  y e a r s  t h a t  t h i s  is 
where t h e  freeway is going  t o  go. The day  t h a t  you p a s s  t h e  
condemnation o r d i n a n c e ,  t h e n  a l l  of  t h e  f i r e w o r k s  s t a r t  and a l l  
of  t h e  p e o p l e  t h a t  have been s i t t i n g  on t h a t  l i n e  f o r  20  or 30 
y e a r s  suddenly  r e a l i z e  t h a t ,  "By g o l l y ,  t h a t  is my house ,  and 
I d o n ' t  l i k e  it," and away w e  go. 

s u g g e s t i o n  j u s t  b e f o r e  t h i s  because  w e  have j u s t  had a v e r y  
s p e c i f i c  i n s t a n c e .  Two y e a r s  ago w e  a t t e m p t e d  t o  g e t  some t h i n g s  
changed because  o f  s a f e t y  a s p e c t s  and w e  c o u l d n ' t  g e t  anyone i n  
t h e  community i n t e r e s t e d .  I t  h a s  gone t o  l a n d  a c q u i s i t i o n  now 
and a l l  o f  a sudden t h e r e  a r e  a bunch i n t e r e s t e d  because  t h e y  
went o u t  and d r o v e  stakes.  I submi t  t h a t  what maybe w e  ought  t o  
do is t o  d r i v e  a s t a k e  i n  e v e r y b o d y ' s  y a r d  i n  t h e  community and 
t h e y  would suddenly  g e t  i n t e r e s t e d  and a t t e n d  t h e  p u b l i c  h e a r i n g .  
P u t  a red  f l a g  on it. 

MR. HUMPHREYS: I was going  t o  o f f e r  a tongue-in-cheek 

MR. HEIGHTCHEW: T h i s  might  be  a c l o s e l y  r e l a t e d  
s u g g e s t i o n ,  a l t h o u g h  it p r o b a b l y  lacks t h e  glamor t o  be r e a l l y  
p o p u l a r .  Not t o o  long  ago I was involved  on t h e  c i t i z e n  end o f  
c i t i z e n  p a r t i p a t i o n  i n  a t r a n s p o r t a t i o n ,  though n o t  s a f e t y  
r e l a t e d  improvement, and t h e  c i t i z e n s  t h a t  l i v e d  near  m e ,  near  
a highway improvement, took  an a g g r e s s i v e  approach  themselves  
r a t h e r  t h a n  an a g g r e s s i v e  approach on t h e  p a r t  d f  t h e  p r o f e s -  
s i o n a l s .  They a c h i e v e d  t h e  r e s u l t  t h a t  t h e y  wanted i n  te rms  of  
highway improvement because  t h e y  had t h e  f o r c e  and t h e  energy  and 
t h e y  provided  what was needed. I t  was t h e  f i r s t  t i m e  I had ever  
heard  a p p l a u s e  a t  a p u b l i c  h e a r i n g .  That  l e a d s  m e  t o  t h e  
i n e s c a p a b l e  c o n c l u s i o n  t h a t  a b e l i e f  i n  t h e  f a c t  t h a t  consumers - can have  a p o s i t i v e  e f f e c t  on government is t h e  c r i t i c a l  i s s u e .  
I t  is n o t  t h e  c a s e  t h a t  p r q f e s s i o n a l s  can  go  o u t  when p e o p l e  
b e l i e v e  t h a t  t h e y  a r e  n o t  go ing  t o  have a n  impact  and somehow 
t u r n  t h e  t h i n g  around s o  t h a t  t h e y  g e t  t h e  r i g h t  answers  f r o m  t h e  
r i g h t  people .  I t  seems t o  m e  t h a t  t h e  s o l u t i o n  is t o  s t a r t  v e r y  
e a r l y  w i t h  c i v i c  l e a d e r s h i p  c l a s s e s  i n  s c h o o l s .  Try t o  i n s t i l l  
upon p e o p l e ,  e s p e c i a l l y  k i d s ,  t h e  f a c t  t h a t  t h e  consumer movement 
can be  p o s i t i v e  as w e l l  a s  n e g a t i v e .  

MR. BENNETT: A c t u a l l y  w e  a r e  now s e t t i n g  t h e  s t a g e  f o r  
p a n e l  N o .  2 tomorrow, "Planning  and G o a l - S e t t i n g  f o r  T r a n s p o r t a -  
t i o n  S a f e t y . "  I t h i n k  w e  a r e  g e t t i n g  our  t h o u g h t  p r o c e s s e s  
worked i n t o  t h e  t r a n s f e r  tomorrow morning,  b u t  l e t  u s  have a 
c o u p l e  more comments. 

MR. R U D I C H :  J u s t  one b r i e f  one c o n c e r n i n g  Mr. 
Heightchew's  comments. I n  t h e  M t .  Vernon m a g i s t e r i a l  p l a n n i n g  
d i s t r i c t  of  F a i r f a x  County, t h e  County o f  F a i r f a x  came o u t  w i t h  
a proposed and v e r y  long-overdue r e v i s i o n  t o  t h e  f i v e - y e a r  master 
p l a n .  The c i t i z e n s ,  th rough t h e  medium o f  t h e i r  c i t i z e n ' s  
a s s o c i a t i o n ,  and t h e  d i s t r i c t  c o u n c i l  of  c i t i z e n ' s  a s s o c i a t i o n ,  
r o s e  up i n  arms a t  t h e  inadequacy of t h e  c o u n t y ' s  p l a n  and t h e  
Counci l  of  C i t i z e n ' s  A s s o c i a t i o n s ,  r e p r e s e n t e d  by a b o u t  f i v e  
o t h e r  p e o p l e  and m y s e l f ,  d r a f t e d  and p u b l i s h e d  a mas ter  p l a n  f o r  
t h e  e n t i r e  p l a n n i n g  d i s t r i c t ,  a document 3/4 o f  an i n c h  t h i c k .  
I t  c a n  be done.  

MR. BENNETT: W e l l ,  I t h i n k  w e  have two good examples 
h e r e  of  consumer involvement  t h a t  was s u c c e s s f u l .  Perhaps  w e  
need t h o s e  k i n d s  of  t h i n g s  documented and some mechanism f o r  
c i r c u l a t i o n  o f  them so t h a t  p e o p l e  know it c a n  be e f f e c t i v e .  

MR. J. MARGOLIN: I wonder i f  w e  a r e  n o t  t a l k i n g  about  
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a number of d i f f e r e n t  t h i n g s  t h a t  may indeed r e q u i r e  d i f f e r e n t  
k i n d s  of  approaches  t o  o b t a i n  them. W e  have been t a l k i n g  about  
consumer a t t i t u d e s  and consumer v a l u e s  and t h a t  s o r t  of t h i n g  and 
w e  a r e  ranging  a l l  t h e  way from whose ox is g o r e d ,  whose backyard 
1-66 is going  t h r o u g h ,  t o  a q u e s t i o n  which is n o t  q u i t e  as l i k e l y  
t o  s t i m u l a t e  a t t e n t i o n ,  such  as t h e  f a c t  t h a t  t h e  C i t y  of  L a u r e l  
h a s  v e r y  i n a d e q u a t e  t r a n s p o r t a t i o n  b u t  no way o f  r e a l l y  m o b i l i z -  
ing a p o s i t i v e  program t o  d o  something a b o u t  g e t t i n g  some. The 
r e a s o n  is t h a t  t h i s  is now a p o s i t i v e  ac t  r a t h e r  t h a n  a n e g a t i v e  
one i n  t a k i n g  away somebody's p r o p e r t y  and b u i l d i n g  a road 
through it. 

p u b l i c  f e e l s .  I f i n d  t h i s  i n  t h e  f a c t  t h a t  B u i c k ,  f o r  example, 
is now making g r e a t  hay o u t  of  a s l o g a n  c a l l e d  " t h e  f r e e  s p i r i t . "  
NOW, t h a t  s l o g a n  is r e a l l y  t a p p i n g  something.  It h a s  good p u b l i c  
response .  It c o n c e r n s  a l l  of t h e  t h i n g s  t h a t  w e  a r e  t a l k i n g  
a b o u t  i n  te rms  o f  g e t t i n g  a u t o m o b i l e s  b u i l t  i n  a way t h a t  w i l l  
s a v e  energy  and c u t  down on p o l l u t i o n  and c o n g e s t i o n  and s o  f o r t h  
and t h a t  s l o g a n  is going  c o u n t e r  t o  a l l  of  t h e  s o c i a l l y  b e n e f i -  
c i a l  t h i n g s  t h a t  w e  a r e  a s k i n g  f o r ,  and y e t  it seems t o  r e f l e c t  
t h e  consumer or t h e  p u b l i c ' s  i n t e r e s t .  

The t h i r d  e lement  is what t h e  consumer or what t h e  

MR. HUMPHREYS: Good p o i n t .  

MR. J. MARGOLIN: So I submi t  t h a t  w e  a r e  r e a l l y  t a l k -  
ing a b o u t ,  when w e  t a l k  a b o u t  what t h e  consumer wants  or t h i n k s ,  
w e  a r e  t a l k i n g  a b o u t  a number o f  d i f f e r e n t  t h i n g s .  

MR. TAYLOR: There  a r e  t h i n g s  t h a t  consumer g r o u p s  can  
do and t h a t  h a s  been shown, b u t  t o  assume t h a t  t h o s e  a r e  au to-  
m a t i c a l l y  good somehow b o t h e r s  m e  a l i t t l e  b i t .  I f  t h e y  s t o p p e d ,  
a s  t h e y  d i d  i n  my home town, and bypassed ,  t h e n  p e r h a p s  t h a t  is 
good f o r  t h e  community and p e r h a p s  t h a t  is what t h e  community 
wanted, b u t  f o r  e v e r y  t r a v e l e r  t h a t  g o e s  through my home town who 
is not  involved  ih any c i t i z e n  i n p u t  or any o f  t h e  p r o p o s a l s  f o r  
c i t i z e n  i n p u t  t h a t  I have  h e a r d ,  t h e y  would p r o b a b l y  a l l  v o t e  f o r  
t h e  bypass .  NOW, I d o n ' t  know how you weight  t h e i r  d e s i r e s ,  or 
my d e s i r e s  t o  p a s s  through L a u r e l  o r  whatever  t h e  o t h e r  town is ,  
a g a i n s t  t h e  p e o p l e  who l i v e  t h e r e  and a r e  s t o p p i n g  t h e  b y p a s s ,  
b u t  j u s t  what you have done is what h a s  happened. We have t a k e n  
it from a small g r o u p  of  p r o f e s s i o n a l s ,  and t h a t  d o e s n ' t  mean 
t h e y  a re  n e c e s s a r i l y  r i g h t ,  and w e  have g o t t e n  o u t  t o  a somewhat 
l a r g e r ,  s t i l l  f a r  less t h a n  one p e r c e n t ,  g r o u p  t h a t  is t a k i n g  
over  t h e  decis ion-making and I d o n ' t  know t h a t  t h a t  is i n h e r e n t l y  
an improvement, nor  d o  I know t h a t  w e  have r e p r e s e n t a t i o n  of  
p e o p l e  o t h e r  t h a n  t h e  p e o p l e  a f f e c t e d .  That  is going  t o  be a 
problem, I t h i n k .  

d o  w e  e v a l u a t e  t h i s  consumer involvement  once  w e  g e t  i t .  
MR. BENNETT: W e l l ,  I t h i n k  t h e  i s s u e  you r a i s e  is how 

MR. TAYLOR: Right .  

MR. BENNETT: That  is a n o t h e r  good issue.  I t h i n k  it 
is p r o b a b l y  t i m e ,  t h e n ,  t o  c a l l  an end t o  t h i s  f i r s t  p a n e l .  
F i r s t ,  I want t o  g i v e  anyone an o p p o r t u n i t y  t o  speak  who wishes  
to i d e n t i f y  some s p e c i f i c  needs  or approaches  t h a t  touch  upon 
t h e s e  i n s i t i t u t i o n a l  problems.  Does anyone have some o f  t h o s e  
t h a t  you would l i k e  t o  s h a r e ,  e i t h e r  i n s t i t u t i o n a l  r e s e a r c h  needs  
or i n s t i t u t i o n a l  r e s e a r c h  approaches  t h a t  w e  have i d e n t i f i e d  o r  
w e  should  be t h i n k i n g  o f ?  

MR. FOLEY: You asked  one q u e s t i o n  and t h a t  is who rep-  
r e s e n t s  t h e  p u b l i c ,  and it seems t o  me t h a t  t h e  p u b l i c  employees,  
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you and I ,  whether  w e  be  c i t y  employees,  s t a t e  employees,  f e d e r a l  
employees,  d o  i n  e f f e c t  i n  many i n s t a n c e s ,  r e p r e s e n t  t h e  p u b l i c ,  
t r y i n g  t o  answer t h e  q u e s t i o n  of t h e  guy who wants  t h e  bypass  
r a t h e r  t h a n  t h e  one who l i v e s  i n  town. I t h i n k  t h e  q u e s t i o n  t h a t  
needs  t o  be  t a c k l e d  a l i t t l e  b i t  is how b e s t  can  w e  do t h a t ,  b u t  
I t h i n k  it is our  r e s p o n s i b i l i t y .  

MR. BENNETT: I t h i n k  i n  t h e  bot tom l i n e  it c e r t a i n l y  
is. That  is what w e  are  p a i d  for. B u t  w e  c e r t a i n l y  need a l o t  
o f  h e l p  and I t h i n k  t h a t  is what w e  a r e  s a y i n g  too,  how can  w e  do  
our j o b  b e t t e r .  

MR. MONROE: I a m  a f r a i d  I w i l l  have t o  e n t e r  my own , 
d i s s e n t .  The government employee f u n c t i o n s  as  a r e su l t  of law, a 
law w r i t t e n  by a n a t i o n a l  l e g i s l a t o r  who is e l e c t e d .  I t h i n k  you 
c a n  l o g i c a l l y  draw a c o n c l u s i o n  t h a t  l e g i s l a t o r s  have  n o t  been 
f u l l y  r e p r e s e n t i n g  t h e  p u b l i c  i n t e r e s t  i n  view o f  t h e  growth o f  
s p e c i a l  i n t e r e s t  o r g a n i z a t i o n s ,  a s s o c i a t i o n s ,  o t h e r  t y p e s  of 
a c t i v i t i e s ,  p a r t i c u l a r l y  t h e i r  f a n t a s t i c  growth s i n c e  i n  t h e  
e a r l y  t h i r t i e s  t o  t h e  p o i n t  where now one of t h e  b i g  b u s i n e s s e s  
i n  Washington is a s s o c i a t i o n  work and a l l  of  t h e s e  p e o p l e  a r e  
engaged i n  r e p r e s e n t i n g  t h e i r  c o n s t i t u e n c y  o f  t h e  p u b l i c ,  t r y i n g  
t o  r e d r e s s  or improve what t h e  law-makers s e t  down i n  law and 
what t h e  government o f f i c i a l  a s  a consequence a t t e m p t s  t o  
a d m i n i s t r a t e  and r e g u l a t e .  

s e n t a t i v e  o f  t h e  p u b l i c  i n t e r e s t ,  I t h i n k ,  is o n l y  a p a r t  s ta te -  
ment o f  t h e  t r u t h ,  and I t h i n k  it comes around t o  both .  O f  
c o u r s e ,  t h e r e  is a l s o  t h a t  g r e a t  unwashed who d o n ' t  belong t o  
a n y t h i n g  who p r o b a b l y  d o n ' t  g e t  r e p r e s e n t e d  by anybody. 

MR. BENNETT: W e l l ,  I won' t  t r y  and summarize a l l  o f  
our d i s c u s s i o n  t o d a y ,  b u t  I would l i k e  t o  s a y  I t h i n k  w e  had a 
good d i s c u s s i o n  of some overview p r i n c i p l e s ,  p roblems,  and 
approaches  of t h e  U n i v e r s i t y  Research Program and some a t t e m p t  t o  
i d e n t i f y  needs  and approaches  i n  t h e  area o f  c l a r i f y i n g  r .esearch 
needs  o f  i n s t i t u t i o n a l  f a c t o r s .  I a p p r e c i a t e  your h e l p ,  com- 
ments ,  c o n c e r n s ,  v e r y  much. 

So t o  s a y  t h a t  t h e  government employee is t h e  r e p r e -  
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EVENING SESSION 

MR. BOLGER: Our speaker  t o n i g h t  is t h e  Honorable  
Webster Danny Todd, Chairman o f  t h e  N a t i o n a l  T r a n s p o r t a t i o n  
S a f e t y  Board. H e  was nominated f o r  a f i v e - y e a r  term as member 
of  t h e  Board by P r e s i d e n t  Ford,  took  t h i s  p o s i t i o n  i n  February  
t h e  9 t h  of t h i s  year  and was named by t h e  P r e s i d e n t  t o  s e r v e  as 
Chairman of  t h e  Boprd. 

a s  Inspec tor -Genera l  of  Fore ign  A s s i s t a n c e  i n  t h e  Department of 
S t a t e  as an A s s i s t a n t  S e c r e t a r y .  H e  a l s o  s e r v e d  a two-year term 
as an Assemblyman i n  t h e  N e w  J e r s e y  l e g i s l a t u r e .  H e  came t o  
Washington i n  ' 6 9  as  s p e c i a l  a s s i s t a n t  t o  t h e  Chairman of  t h e  
CAB. H e  h e l d  t h i s  p o s i t i o n  f o r  two y e a r s  and t h e n  l e f t  t o  become 
Execut ive  D i r e c t o r  of  t h e  W h i t e  House Conference  on Aging. E a r l y  
i n  ' 7 3  he  became Deputy S p e c i a l  A s s i s t a n t  t o  t h e  P r e s i d e n t .  Now 
p r i o r  t o  t h e s e  r a t h e r  h i g h - l e v e l  p o s i t i o n s  i n  t h e  government ,  he 
had q u i t e  a background i n  a v i a t i o n .  H e  w a s  a s s o c i a t e d  w i t h  a 
commuter a i r l i n e  and a v i a t i o n  f i x e d  b a s e  c o r p o r a t i o n  i n  N e w  
J e r s e y .  H e  was t h e  owner and p r e s i d e n t .  That  is a good a s s o c i -  
a t i o n .  During t h i s  p e r i o d  he was a l s o  a p a r t n e r  i n  t h e  Genera l  
A v i a t i o n  Engineer ing  Company of  S o m e r v i l l e ,  N e w  J e r s e y ,  and 
P r e s i d e n t  of  t h e  P r i n c e t o n  Air Research Park Company o f  N e w  
J e r s e y .  

P r i o r  t o  coming t o  t h e  S a f e t y  Board, Mr. Todd s e r v e d  

H e  g r a d u a t e d  from P r i n c e t o n  and l a t e r  a t t e n d e d  S t a n f o r d  
Law School .  NOW, one t h i n g  I l e f t  o u t  was t h e  f a c t  t h a t  he  is 
a l s o  a p i l o t ,  a n  a i r c r a f t  p i l o t  of  some e x p e r i e n c e .  I i n t r o d u c e  
t h e  Chairman of  t h e  NTSB, Danny Todd. 

"E H O N O W L E  WEBSTER TODD, CtIAIRhLAN, NATIONAL TRANSPORTATION SAFETY BOARD 
ADDRESSING "E EVENING SESSION 
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Honorable Webster B. Todd, J r . ,  "Chairman 
N a t i b n a l  T r a n s p o r t a t i o n  S a f e t y  Board 

P h i l ,  thank  you v e r y  much. I had a v e r y  l o n g  prepared  
t e x t  t o  d e l i v e r  t o n i g h t  and I was t o l d  t h a t  t h i s  was an e x t r e m e l y  
s e r i o u s  c o n f e r e n c e  and I have been sur rounded by t h e s e  guys  a t  
t h i s  t a b l e  'and we h a v e n ' t  had a s t r a i g h t  word a l l  n i g h t  and s i n c e  
Mr. Bolger  h a s  t o l d  a s t o r y  a b o u t  m e ,  I w i l l  have t o  t e l l  him one 
t h a t  is one of  my f a v o r i t e  o l d  p o l i t i c a l  s t o r i e s  and i n v o l v e s  
W i l l i a m  Howard T a f t .  Wil l iam Howard T a f t  was a man of  prominence 
a t  t h e  same time t h a t  a f e l l o w  by t h e  name o f  Chauncey M. DePugh 
was of  e q u a l  prominence and a noted  o r a t o r ,  a n d y h a u n c e y  M. 
DePuyh never  spoke f o r ' l e s s  t h a n  4 5  m i n u t e s ;  he  was g i v e n  t h e  
marvelous assign'ment of  i n t r o d u c i n g  P r e s i d e n t  T a f t  a t  a meet ing 
i n  Chicago and Mr. DePugh g o t  up and he spoke f o r  an hour and a 
h a l f  i n t r o d u c i n g  t h e  P r e s i d e n t  o f  t h e  United S t a t e s  and he 
f i n a l l y  concluded  h i s  i n t r o d u c t i o n  by s a y i n g ,  "And l a d i e s  and 
gent lemen,  I g i v e  you a man p r e g n a n t  wi th  r e s p o n s i b i l i t y ,  Wil l iam 
Howard T a f t . "  

Well now, i f  you have ever  s e e n  a p i c t u r e  o f  P r e s i d e n t  
T a f t ,  he was r a t h e r  a l a r g e  f e l l o w  and he approached t h e  podium 
p a t t i n g  h i s  stomach l i k e  t h i s  and he  s a i d ,  "Ladies  and gent lemen,  
i f  it is a boy I w i l l  c a l l  him Uncle  Sam, and i f  i t  is a g i r l  I 
w i l l  c a l l  it M i s s  Columbia, and i f  i t  is j u s t  h o t  a i r ,  I w i l l  
c a l l  it Chauncey M. DePugh." 

I asked my s t a f f  what k ind  o f  a meet ing t h i s  was going  
t o  be and what I should  be prepared  t o  s a y  and I g o t  a n o t e  back 
t h a t  s a i d  " I t  is u n i v e r s i t y  r e s e a r c h  workers  be ing  a d d r e s s e d  by 
DOT g r o u p s  who w i l l  p robably  l a t e r  fund t h e i r  r e s e a r c h , "  one. 
Two, "Half of  t h e  a u d i e n c e  is a l r e a d y  under c o n t r a c t  t o  DOT and 
t h e  o t h e r  h a l f  would l i k e  t o  be." Now, I want t o  know w h i c h  is 
which b e f o r e  I g o  any f u r t h e r  a t  a l l .  

S e r i o u s l y ,  I a m  d e l i g h t e d  t o  be h e r e  because  i n  having 
a chance t o  wander around a l i t t l e  b i t  b e f o r e  d i n n e r  and t h e  few 
s e r i o u s  moments t h a t  w e  had a t  d i n n e r ,  it is c l e a r  t h a t  one o f  
t h e  t h i n g s  t h a t  is be ing  a d d r e s s e d  h e r e  i n  t h i s  t y p e  o f  a sym- 
posium, is one of  t h e  major problems t h a t  f a c e s  n o t  o n l y  s a f e t y ,  
b u t  any a r e a  where t h e r e  a r e  more t h a n  one p e r s u a s i o n  and 
p r a c t i c e  and d i s c i p l i n e  i n v o l v e d ,  and t h a t  is t h e  need t o  com- 
munica te ,  t h e  need t o  exchange,  t h e  need t o  j u s t  g e t  t o  know one 
a n o t h e r  and know what is on o t h e r  p e o p l e ' s  minds and what t h e  
v a r i o u s  p o t e n t i a l  approaches  a r e  t o  a p a r t i c u l a r  problem a r e a .  
I f  you l o s e  t h a t  o r  you d o n ' t  have t h a t  i n  t h e  f i r s t  p l a c e ,  you 
h a v e n ' t  g o t  a n y t h i n g .  

The NTSB, what d o  w e  have t o  d o  w i t h  u n i v e r s i t y  
r e s e a r c h ?  W e l l ,  i f  Henry were s p e a k i n g ,  and he  w i l l  have t h a t  
o p p o r t u n i t y  tomorrow, he  would g i v e  you an e x t r e m e l y  d i s c i p l i n e d  
and s c h o l a r l y  d i s c u s s i o n  o f  our r o l e  and what w e  do. I have o n l y  
been t h e r e  s i n c e  February  and I h a v e n ' t  found where t h e  money is 
y e t .  As soon as I d o  t h a t  I can  p r o p e r l y  s t a r t  f u n c t i o n i n g  as 
chairman,  b u t  w e  a r e  probably  t h e  i n d i r e c t  t r i g g e r  t o  a l a r g e  
number o f  some of  t h e  R F P ' s  f o e  r e s e a r c h  t h a t  come o u t  of  t h e  
modal a d m i n i s t r a t i o n s  and t h o s e  involved  i n  t r a n s p o r t a t i o n ,  
because ,  as  you know, w e  a r e  r e a l l y  i n  t h e  r e s e a r c h  b u s i n e s s  our- 
s e l v e s .  The main d i f f e r e n c e  between u s  is t h a t  w e  d e a l  w i t h  
a p p l i e d  r e s e a r c h ,  and t r y i n g  t o  f i g u r e  o u t  why something happened 
a s  opposed t o  d e a l i n g  wi th  p u r e  r e s e a r c h  and l o o k i n g  a t  what w e  
can make happen o r  what ought  t o  happen i n  a p a r t i c u l a r  a r e a .  
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I t h i n k  some o f  t h e  t h i n g s  t h a t  w e  d o  and some of  t h e  
recommendations t h a t  w e  m a k e  a re  germane t o  what you have been 
d i s c u s s i n g  t o d a y  and what you w i l l  c o n t i n u e  t o  d i s c u s s  tomorrow: 
t h e r e  is a v e r y  s t r o n g  need f o r  r e s e a r c h  i n  a l a r g e  number of 
t r a n s p o r t a t i o n  a r e a s  and t r a n s p o r t a t i o n  s a f e t y  r e l a t e d  areas ,  b u t  
from our p o i n t  o f  view,  and I g u e s s  I s h o u l d  r e a l l y  s a y  my per -  
s o n a l  p o i n t  o f  view,  t h e  s t r u c t u r i n g  of  t h a t  t y p e  of  r e s e a r c h  h a s  
g o t  t o  have a p r o d u c t .  It h a s  g o t  t o  be more p r e s e n t  o r i e n t e d  
than  f u t u r e  o r i e n t e d .  I t  h a s  g o t  t o  r e a l l y  f o c u s  i n  on+what  is 
d o a b l e  w i t h  what is a v a i l a b l e  and what t e c h n o l o g i c a l  t o o l s  e x i s t  
t o  produce a p a r t i c u l a r  p r o d u c t  o r  sys tem t h a t  is going  t o  be 
s a f e r  or e a s i e r  t o  o p e r a t e  or r e d u c e s  p o s s i b i l i t i e s  f o r  mal- 
f u n c t i o n i n g .  That  is a d i f f i c u l t  t h i n g  f o r  anybody t h a t  is 
involved  i n  p u r e  r e s e a r c h .  I must s a y  t h a t  d u r i n g  t h e  two y e a r s  
I s p e n t  as Inspec tor -Genera l  of  F o r e i g n  A s s i s t a n c e  a t  t h e  S ta te  
Department, I g o t  a number of l o o k s  a t  "monuments t o  noth ing"  
t h a t  came o u t  o f  government-funded p u r e  r e s e a r c h .  The problem 
be ing  t h a t  someone d e a l i n g  i n  t r u l y  p u r e  r e s e a r c h  i s n ' t  i n t e r -  
e s t e d  i n  what is d o a b l e .  H e  is i n t e r e s t e d  i n  what i s n ' t  d o a b l e  
and t h e  second you come up t o  t h e  p o i n t  where, "Hey, w e  can  m a k e  
t h i s  happen, or w e  c a n  do t h i s , "  t h e r e  is a l o s s  of  i n t e r e s t  and 
l e t  us  go  on t o  t h e  n e x t  e s o t e r i c  s u b j e c t  t h a t  w e  c a n  f i n d  and 
push f u r t h e r  o u t  i n t o  t h e  h o r i z o n .  

I t h i n k  t h a t  from our p o i n t  of  view,  from an oper-  
a t i o n a l  s e n s e ,  t h o s e  p i t f a l l s  have t o  be avoided .  Our pr imary  
i n t e r e s t  i n  t h e  o p e r a t i o n  o f  any sys tem,  is "what is d o a b l e ? "  and 
"what w e  can  d o  t o  improve i n  a modular way r a t h e r  t h a n  w a i t i n g  
f o r  a comple te  rep lacement?"  Take a v i a t i o n  as  an example, and 
t h e  a i r  t r a f f i c  system. I have been a p i l o t  for 20 y e a r s  and I 
have s e e n  s i g n i f i c a n t  changes i n  a i r  t r a f f i c ,  p r o c e d u r e s ,  equip-  
ment ,  and I t h i n k  1 5  y e a r s  from now t h e  a i r  t r a f f i c  system is 
g o i n g  t o  be c o m p l e t e l y  d i f f e r e n t  from a n y t h i n g  t h a t  I have prob- 
a b l y  flown i n  t h e  p a s t .  The  a b i l i t y  t o  a p p l y  technology and t h e  
new sys tems t h a t  a r e  be ing  developed  a r e  a l m o s t  mind-boggling 
t o  someone t h a t  is i n  t h e  sys tem and us ing  it a l l  of  t h e  t i m e ,  
b u t  t h e  danger  is t h a t  n o t h i n g  g e t s  a p p l i e d  a t  a l l .  I s t a r t e d  
w i t h  Secor  Browne when he was A s s i s t a n t  S e c r e t a r y  of  Research and 
Technology a t  t h e  Department o f  T r a n s p o r t a t i o n  i n  1969. There 
was a r a t h e r  l a r g e ,  r a t h e r  d i s t i n g u i s h e d  g r o u p  o f  p e o p l e  working 
t h e n  on t h e  a i r  t r a f f i c  c o n t r o l  sys tem,  i ts p r o f i l e ,  i ts  d e s i g n ,  
and i t s  f u t u r e .  The e n t i r e  d i s c u s s i o n  r e v o l v e d  around 1990 t o  
t h e  y e a r  2000 and I had j u s t  p u t  i n  my 7 ,000th  hour as a p i l o t ,  
roughly ,  and I k e p t  a s k i n g  t h e s e  g u y s ,  "What t h e  h e l l  a r e  you 
doing  f o r  t h i s  a f t e r n o o n ?  I d o n ' t  g i v e  a damn a b o u t  1990. I 
want t o  know what you have l e a r n e d  i n  t h e  r e s e a r c h  p r o c e s s ,  what 
you have  l e a r n e d  i n  o t h e r  d i s c i p l i n e s , "  and I t h i n k  one o f  t h e  
t h i n g s  t h a t  P h i l  and I were t a l k i n g  a b o u t  a l i t t l e  e a r l i e r  a t  
d i n n e r  is t h a t  a p p l i c a t i o n  of  p r o d u c t s  and t e c h n o l o g i e s  and t e c h -  
n i q u e s  t h a t  come o u t  o f  a d i f f e r e n t  d i s c i p l i n e .  For i n s t a n c e ,  
t h e  c o n t r i b u t i o n s  t h a t  t h e  a e r o s p a c e  development  program have 
made a l l  over  t h i s  c o u n t r y  t h a t  were i n  e f f e c t  by p r o d u c t s  of  t h e  
r e s e a r c h  t h a t  went i n t o  a e r o s p a c e ,  a r e  j u s t  phenomenal, b u t  i f  
t h e  i m a g i n a t i o n  h a d n ' t  been p r e s e n t  t o  s a y ,  "Hey, t h i s  is a g r e a t  
t h i n g .  S u r e ,  it w a s  d e s i g n e d  a s  p a r t  of  t h e  Mercury program or 
t h e  Apollo program, b u t  look  a t  i ts  o t h e r  a p p l i c a t i o n s . "  What 
a r e  t h e  f l e x i b l e  r o l e s  t h a t  d i f f e r e n t  t e c h n i q u e s  can  p l a y ?  
Honeycomb bonding p r o c e s s i n g  is a p e r f e c t  example. 

The g e n e r a l  a v i a t i o n  manufac tur ing  a s  w e l l  a s  t h e  a i r  
c a r r i e r  manufac tur ing  i n d u s t r y ,  would be nowhere near  where it is 
t o d a y  i f  it w a s n ' t  f o r  t h e  bodding p r o c e s s e s  t h a t  were developed 
o u t  of t h e  s p a c e  r e s e a r c h .  
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I t h i n k  t h a t  a l l  of  u s  i n  t h e  government ,  a l l  of  you 
i n  t h e  academic community, have g o t  t o  c o n c e n t r a t e  on t h o s e  k i n d s  
of a p p l i c a t i o n s  a n d , d o n ' t  g e t  hung up i n  c i r c l e s  w i t h i n  c i r c l e s .  
T a l k i n g  t o  a number o f  you e a r l i e r  t h i s  evening ,  I unders tand  
t h a t  i n  t h e  c o u r s e  o f  t h e  day  t h e r e  h a s  been a l o t  of  d i s c u s s i o n  
of  human f a c t o r s  as an a r e a  f o r  r e s e a r c h .  Wi th in  a v i a t i o n  w e  
have a n  a i r b o r n e  sys tem and a ground-based sys tem t h a t  embody 
i n c r e d i b l e  t e c h n o l o g i c a l  improvements i n  t h e  l a s t  decade ,  b u t  

-nobody h a s  looked a t  t h e  o p e r a t o r .  Nobody h a s  looked a t  whether 
o r  n o t  an a i r  t r a f f i c  c o n t r o l l e r  o r  a p i l o t  who h a s  e s s e n t i a l l y  
remained t h e  same guy going  from non-radar t o  broadband t o  b r i g h t  
d i s p l a y s ,  h a s  now g o t  " t o o  much food on h i s  p l a t e ? "  Can he 
h a n d l e  t h e  technology t h a t  h a s  been p l a c e d  i n  f r o n t  of  him t o  
o p e r a t e  t h e  sys tem? Why d o  you have mid-air  c o l l i s i o n s ?  Why do 
you have near -misses?  You can  p u t  beacon c o l l i s i o n  avoidance  
sys tems i n  o r  a i r b o r n e  c o l l i s i o n  avoidance  sys tems i n  o r  any 
damned sys tem i n  t h a t  you want, and i f  t h e  human d o e s n ' t  respond 
t o  t h a t  sys tem,  when t h e r e  is a l a p s e  i n  t h e  human f a c t o r  t h a t  
r e a c t s  t o  o r  e n e r g i z e s  t h a t  sys tem,  t h e  sys tem i n  and of i t s e l f  
i s n ' t  go ing  t o  d o  a damned t h i n g  f o r  anybody. I f  you l o o k  a t  
C a r l e t o n ,  Michigan, you have a s i t u a t i o n  where both  a i r c r a f t  
were under under p o s i t i v e  c o n t r o l  w i t h  e x t r e m e l y  good r a d a r  
c o v e r a g e ,  and y e t  t h e y  came t h a t  c l o s e  t o  h i t t i n g  each o t h e r .  
Why? Because t h e r e  was a n  a p p a r e n t  f a i l u r e  i n  t h e  human l i n k  on 
t h e  ground.  

I n  Spokane, Washington, i t  was a p p a r e n t  f a i l u r e  i n  t h e  
human l i n k  i n  t h e  a i r .  There w a s  no th ing  wrong wi th  t h e  system 
i n  e i t h e r  c a s e .  There was no t e c h n o l o g i c a l  d e f i c i e n c y  i n  e i t h e r  
c a s e .  A c o l l i s i o n  avoidance  sys tem may o r  may n o t  have g i v e n  t h e  
p i l o t s  of  any o f  t h e  f o u r  a i r p l a n e s  involved  an e a r l i e r  r e a d  o u t .  
I know t h a t  you have a g e a r  horn  and when you a r e  reducing  power 
f o r  d e s c e n t  you d o n ' t  l e t  t h e  horn  blow. You have  g o t  a s h u t - o f f  
s w i t c h  and you p u l l  it. You have g o t  an a l t i t u d e  a l e r t  system. 
You know you a r e  coming up on your a l t i t u d e  and you s h u t  t h e  
damned t h i n g  o f f .  I t h i n k  t h a t  t h e r e  are -- n o t  o n l y  i n  a v i a t i o n  
b u t  i n  t h e  r a i l r o a d  and t h e  highway and m a r i t i m e  and a l l  of t h e  
inter-modal  a r e a s  -- t e r r i f i c  o p p o r t u n i t i e s  f o r  human f a c t o r s  
r e s e a r c h .  I d o n ' t  t h i n k  I would be  p r e p a r e d  t o  s a y  "Don' t  look 
a t  a n y t h i n g  o t h e r  t h a n  t h e  human f a c t o r s  i n  t r a n s p o r t a t i o n  
s a f e t y , "  b u t  I would s a y  t h a t  it is t i m e  t h a t  more e f f o r t  went 
i n t o  t h e  human s i d e  of t h e  e q u a t i o n .  I t h i n k  t h e  hardware is 
p r e t t y  damned good i n  most cases. 

You have t o  know where you a re  going  b e f o r e  you s t a r t  
r e s e a r c h i n g ,  b u t  I t h i n k  t h a t  a s  you have d i a l o g u e ,  a s  you look 
a t  what t h e  government is i n t e r e s t e d  i n  l e a r n i n g  a b o u t ,  what you 
a r e  i n t e r e s t e d  i n  propos ing  t h a t  t h e  government l e a r n  a b o u t ,  what 
w e  i n  t h e  s a f e t y  s e n s e  i n  an o v e r s i g h t  c a p a c i t y  a r e  t e l l i n g  o t h e r  
government a g e n c i e s  t h a t  t h e y  ought  t o  be i n t e r e s t e d  i n ,  t h e  
human f a c t o r s  s h o u l d  n o t  be  over looked .  

I s a t  down w i t h  S e c r e t a r y  Coleman and some of h i s  
t r o o p s  about  a month ago  and B i l l  p u t  a d o l l a r  b i l l  on t h e  t a b l e  
and he  s a i d ,  "That  is a l l  I have t o  spend on highway s a f e t y .  
What s h o u l d  I d o  w i t h  i t ? "  Two h o u r s  l a t e r  w e  w e r e n ' t  any 
f u r t h e r  a long  i n  c a r v i n g  up  t h e  d o l l a r  b i l l  t h a n  w e  were when w e  
s t a r t e d  e x c e p t  t h a t  t h e  impaired d r i v e r ,  depending on whose 
s t a t i s t i c s  you b e l i e v e ,  is involved  i n  anywhere from 30 t o  51 
p e r c e n t  o f  a l l  highway a c c i d e n t s .  

Well now, t h a t  is p r e t t y  good r e a s o n  t o  s a y  t h a t  i f  w e  
could  j u s t  g e t  t h e  impaired d r i v e r  under c o n t r o l  w e  could  reduce  
highway a c c i d e n t s  by a s u b s t a n t i a l  p e r c e n t ,  because  t h e  p r e s s u r e  
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on any government agency is t o  produce  resu l t s  t h a t  a r e  iden-  
t i f i a b l e .  It  d o e s n ' t  do anybody any good t o  have a longrange  
program t h a t  t h e y  c a n ' t  t a k e  t h e  c r e d i t  f o r .  You have g o t  t o  
g i v e  t h o s e  guys ,  u s  i n  t h e  government something t h a t  w e  can  g e t  
up h e r e  and s a y ,  "Here is t h e  plum t h a t  I p u l l e d  o u t  of  t h e  p i e ,  
what a marvelous f e l l o w  I am," and i f  you t a l k  i n  long-term,  long  
t imeframe t e r m s ,  t h e  i n t e r e s t  c u r v e  d r o p s  o f f  v e r y  r a p i d l y .  It 
p a r t i c u l a r l y  d r o p s  o f f  i n  Congress ,  even i f  you can  s e l l  t h e  
e x e c u t i v e  branch .  
t o  know t h a t  it is 4 0  t imes h a r d e r  t o  m a i n t a i n  t h e  i n t e r e s t  of a 
Congressman o r  a S e n a t o r  i n  some long-term t h i n g .  If you c a n ' t  
d e f i n e  it i n  h i s  i n t e r e s t s  o r  t o  s h o r t - t e r m  p o l i t i c a l  b e n e f i t  t o  
him and t o  h i s  d i s t r i c t  when he  comes up f o r  r e - e l e c t i o n ,  which 
he  is going  t o  d o  e v e r y  o t h e r  year  o r  e v e r y  s i x  y e a r s ,  depending 
on where he  s i ts ,  h e  is j u s t  n o t  even g o i n g  to waste  any t i m e  on 
it. So t h e  p r o d u c t  h a s  g o t  t o  be t h e r e .  It h a s  g o t  t o  be iden- 
t i f i e d  and it h a s  g o t  t o  be a m a r k e t a b l e  p r o d u c t  and it h a s  g o t  
t o  be a p r o d u c t  t h a t  is c o m p a t i b l e  w i t h  what t h e  agency o r  
a d m i n i s t r a t i o n  is t r y i n g  t o  do. P a r e n t h e t i c a l l y ,  t h i s  is v e r y  
much i n f l u e n c e d  by t h i s  t y p e  of a g a t h e r i n g  and t h i s  t y p e  of  an 
i n t e r f a c e .  I would hope t h i s  is a c o n t i n u i n g  t h i n g  and n o t  one 
t h a t  is l e f t  t o  once a year  o r  so .  When you d o n ' t  a l l  g e t  
t o g e t h e r  f o r  a p a r t i c u l a r  formal  g a t h e r i n g  o r  a s t r u c t u r e d  g a t h e r -  
i n g ,  t h e r e  s h o u l d  be  c o n s t a n t  d i a l o g u e  a l l  o f  t h e  time between 
t h e  f u n d e r s  and t h e  p e o p l e  p r o v i d i n g  t h e  p r o d u c t .  

I have been around long  enough and on t h e  H i l l  

I would j u s t  l i k e  t o  s a y  i n  c o n c l u s i o n  t h a t  i n  t h i s  
kind of  a two-way s t r e e t  I would l i k e  t o  l e a v e  wi th  you t h e  words 
of  O l i v e r  Wendell Holmes, t h e  f a t h e r ,  n o t  t h e  s o n ,  who s a i d ,  " I  
pay t h e  C a p t a i n  of t h e  Cunard S teamship  t o  c a r r y  m e  q u i c k l y  and 
s a f e l y  t o  L i v e r p o o l ,  n o t  t o  m a k e  a c h a r t  of t h e  A t l a n t i c  Ocean 
f o r  a f t e r  voyagers . "  You have g o t  t o  have a s h o r t - t e r m  mixed 
w i t h  t h e  long-term. I t  h a s  g o t  t o  be  a d o a b l e  t h i n g  and w i t h i n  
t h a t  c o n t e x t ,  i f  you a re  g o i n g  t o  f o c u s  on any of  t h e  t h r e e  a s  
f a r  a s  e l e m e n t s  of  t r a n s p o r t a t i o n  s a f e t y  a r e  concerned ,  t h e  
envi ronment ,  t h e  machine, o r  t h e  o p e r a t o r ,  I would a t  t h i s  s t a g e  
i n  t h e  development  of  t h e  t e c h n o l o g i c a l  a r t ,  s a y  t o  have a n o t h e r  
long  look  a t  t h e  o p e r a t o r  b e f o r e  you g e t  t h e  sys tem any more 
complex t h a n  i t  is. Thank you v e r y  much. 

MR. BOLGER: Thank you v e r y  much, M K .  Chairman. I 
t h i n k  t h e r e  a r e  two i m p o r t a n t  p o i n t s  t h a t  w e  ought  t o  t a k e  t o  
h e a r t  h e r e .  One is t h a t  w e  concern  o u r s e l v e s  w i t h  t h e  human 
e q u a t i o n  i n  our d e l i b e r a t i o n s  and,  second,  t h a t  w e  n o t  f o r g e t  t h e  
near- term a s  w e  f o c u s  on t h e  l o n g e r ,  long-t ime look  a t  our 
problems.  Thank you v e r y  much, Chairman Todd, f o r  coming t o  u s  
and speaking  t o  u s  t o n i g h t .  That  c o n c l u d e s  our p r o c e e d i n g s  
t o n i g h t .  We w i l l  g e t  t o g e t h e r  tomorrow morning a t  9:00 o ' c l o c k .  
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PANEL 11: 
“PLANNING AND GOAL-SETTING FOR TRANSPORTATION 

SAFETY PROGRAMS, THE CONSEQUENCES OF PROCESS” 

Moderator: D K .  C. F. S c h e f f e y ,  D i r e c t o r  o f  Research  
F e d e r a l  Highway A d m i n i s t r a t  i o n  

OBJECTIVE: To r e l a t e  t h e  g o a l - s e t t i n g  p r o c e s s  w i t h  t h e  proba- 
b i l i t y  o f  a t t a i n m e n t .  

PANEL DISCUSSION AREAS: 

I Ia  S t a n d a r d s  o f  S a f e t y .  

Is it u s e f u l  t o  d i f f e r e n t i a t e  g o a l s  i n  te rms  o f  reduc-  
t i o n  o f  a c c i d e n t s ,  r e d u c t i o n  of  i n j u r i e s ,  r e d u c t i o n  of  
f a t a l i t i e s ,  o r  r e d u c t i o n  of p r o b a b i l i t y  of  c a t a s t r a p h i c  
a c c i d e n t s ?  Can meaningfu l  g o a l s  be s e t  i n  t h e s e  a r e a s ?  

How s h o u l d  s t a n d a r d s  r e f l e c t  t h e  d i f f e r i n g  r i s k  r a t e s  
of  d i f f e r e n t  groups :  employees,  users ,  p u b l i c - a t - l a r g e ?  
Such groups  have  d i f f e r e n t  s a f e t y  e x p e c t a t i o n s ,  r e c e i v e  
d i f f e r e n t  b e n e f i t s  and pay d i f f e r e n t  c o s t s ,  y e t  a l l  
i n t e r a c t  i n  a c h i e v i n g  consensus  f o r  g o a l s .  

I I b  W i l l i n g n e s s  t o  R i s k .  

What is t h e  impact  o f  w i l l i n g n e s s  t o  r i s k  on g o a l  
s e t t i n g ?  On r i s k  v a r i a t i o n  from one mode t o  a n o t h e r ?  
On r i s k  v a r i a t i o n  from one g r o u p  t o  a n o t h e r ?  

How is w i l l i n g n e s s  t o  r i s k  r e l a t e d  t o  w i l l i n g n e s s  t o  
pay f o r  changes i n  t h e  r i s k  l e v e l ?  How is t h i s  r e l a t e d  
t o  a c c e p t a n c e  of  s a f e t y  s t a n d a r d s ?  How can  w i l l i n g n e s s  
t o  r i s k  be  measured? B e  modi f ied?  

IIIc Development of S t a n d a r d s .  

How d o e s  t h e  development  p r o c e s s  r e l a t e  t o  a c c e p t a n c e  
of t h e  r e s u l t i n g  s t a n d a r d s ?  

What t y p e  o f  e d u c a t i o n a l  or p u b l i c  r e l a t i o n s  programs 
r e l a t i n g  t o  r i s k  p e r c e p t i o n  and r i s k  a c c e p t a n c e  should  
p r e c e d e  or accompany t h e  g o a l - s e t t i n g  p r o c e s s ?  

What r o l e  s h o u l d  be  p layed  by consumer g r o u p s ,  u s e r  
g r o u p s ,  and Other  p u b l i c  g r o u p s  i n  p l a n n i n g  and g o a l -  
s e t t i n g ?  

What r o l e  s h o u l d  be p layed  by S t a t e  and l o c a l  groups?  
What is t h e  n a t i o n a l  impact  o f  l o c a l  v a r i a t i o n  i n  r i s k  
r a t e ?  
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MR. BURNS: Good morning, l a d i e s  and gent lemen.  Mr. 
S c h e f f e y  w i l l  c h a i r  P a n e l  I1 on t h e  s u b j e c t  o f  "Planning  and 
Goal -Se t t ing  on T r a n s p o r t a t i o n  S a f e t y  Programs,  t h e  Consequences 
of  P r o g r e s s .  

some d e t a i l  t h e  i n s t i t u t i o n a l  problems a s  t h e y  r e l a t e  t o  t r a n s -  
p o r t a t i o n  s a f e t y ,  w i t h  s p e c i f i c  a r e a s  o f  f e d e r a l ,  s t a t e ,  l o c a l  
r e l a t i o n s ,  f e d e r a l - i n d u s t r i a l  r e l a t i o n s ,  and f e d e r a l - p u b l i c  
r e l a t i o n s .  

You may r e c a l l  t h a t  y e s t e r d a y  a f t e r n o o n  w e  d i s c u s s e d  i n  

Don B e n n e t t  ment ioned as  w e  l e f t  l a s t  e v e n i n g ,  t h a t  it 
was a n a t u r a l  l e a d  i n t o  t h e  d i s c u s s i o n  t h a t  we are g o i n g  t o  have 
t h i s  morning. W e  a re  f o r t u n a t e  t o  have w i t h  u s  t o d a y  Mr. C h a r l e s  
F. S c h e f f e y  who is t h e  D i r e c t o r  of  Research f o r  t h e  F e d e r a l  
Highway A d m i n i s t r a t i o n .  Chuck S c h e f f e y ,  as w> know i n  DOT, h a s  
a B.S. i n  c i v i l  e n g i n e e r i n g ,  1 9 4 3 ,  from t h e  Drexel  I n s t i t u t e  of  
Tekhnology, ah M.S. i n  c i v i l  e n g i n e e r i n g ,  1951,  U n i v e r s i t y  of 
C a l i f o r n i a  B e r k e l e y ,  and an N.S.F., 1957,  1958 from t h e  Tech- 
n i s c h e  Hofschule  i n  Darmstadt ,  Germany. Chuck t a u g h t  a t  t h e  
U n i v e r s i t y  o f  C a l i f o r n i a  i n  1949. He t h e n  became t h e  c h i e f  of 
S t r u c t u r e  i n  Applied Mechanics D i v i s i o n ,  F e d e r a l  Highway Adminis- 
t r a t i o n .  H e  is now D i r e c t o r  of  Research  f o r  t h e  F e d e r a l  Highway 
A d m i n i s t r a t i o n .  It  is a g r e a t  p l e a s u r e  f o r  m e  t o  i n t r o d u c e  Mr. 
Char 1 e s " Chuck " S c h e f f e y . 

MR. SCHEFFEY: Thank you,  Mr. Burns. Good morning and 
welcome t o  t h e  p a n e l  a t  which w e  a r e  going  t o  a d d r e s s  some of  
t h e s e  q u e s t i o n s  o f  s e t t i n g  s a f e t y  s t a n d a r d s  and t h e  problems of  
r i s k  a s s o c i a t e d  w i t h  t h e s e .  I t h i n k  w e  ought  t o  b e g i n  by s a y i n g  
h o n e s t l y  t h a t  w e  have  l o t s  o f  o p i n i o n s  on t h e s e  s u b j e c t s  w i t h i n  
t h e  Department of  T r a n s p o r t a t i o n ,  b u t  w e  r e a l l y  d o n ' t  have any 
r e a l l y  good s o l i d  answers ,  and w h i l e  w e  a r e  working on a l o t  of  
t h e s e  problems a c t i v e l y ,  t h e r e  is c e r t a i n l y  a l o t  o f  room f o r  
d i s c u s s i o n  a b o u t  whether  w e  a re  a d d r e s s i n g  t h e  problem from t h e  
r i g h t  p o i n t  of  view and whether  or n o t  t h e r e  a r e  more q u a n t i t a -  
t i v e  and more p r e c i s e  methods by which some of  t h e s e  i s s u e s  could  
be approached.  

and begin  w i t h  a few s i m p l e  l i t t l e  numbers, t a k e n  o u t  o f  one p a r t  
of  t h e  DOT s a f e t y  program w i t h  which I happen t o  be  most f a m i l i a r  
because  of  my immersion i n  t h e  a r e a  of  highway s a f e t y  f o r  a 
number of  y e a r s .  These a r e  numbers t h a t  w e  d i s c u s s e d  w i t h  some 
of  t h e  c o n t r a c t o r s  and sometimes t h e  i n v e n t o r s  t h a t  come i n t o  our 
o f f i c e  i n  a s t e a d y  p a r a d e  w i t h  a l l  s o r t s  o f  c o n c e p t s  and i d e a s  
f o r  s a v i n g  l i v e s  on t h e  highways. The numbers a r e  $0.41 and $.26. 
The $8.41 r e p r e s e n t s  t h e  p r i c e  of  a d e v i c e  which, i f  r e q u i r e d  by 
t h e  f e d e r a l  government on e v e r y  motor v e h i c l e  i n  t h i s  c o u n t r y ,  
w i l l  be e q u i v a l e n t  t o  a t a x  of  $1  b i l l i o n  on t h e  owners of  t h e  
motor v e h i c l e  f l e e t .  The $.26 f i g u r e  is t h e  amount of  i n v e s t -  
ment p e r  l a n e  f o o t  on j u s t  t h e  i n t e r s t a t e  sys tem and t h e  pr imary  
sys tem which c o n s t i t u t e s  a t a x  burden of  $1 b i l l i o n  f o r  t h e  
American p u b l i c .  I b r i n g  t h e s e  numbers i n  s imply  t o  c i t e  t h e  
f a c t  t h a t  t h e  i s sues  t h a t  w e  a r e  going  t o  a d d r e s s  h e r e  a r e  b i g  
money issues.  

way s a f e t y  i n  t h e  s e n s e  t h a t  t h e y  w i l l  produce some b e n e f i t  i n  
s a v i n g s  of  l i v e s  o r  r e d u c t i o n  o f  i n j u r i e s .  The q u e s t i o n  r e a l l y  
is one of  a l l o c a t i o n  o f  s c a r c e  r e s o u r c e s ,  and I t h i n k  t h i s  
a p p l i e s  a c r o s s  t h e  board i n  a l l  of  t h e  modal a d m i n i s t r a t i o n s .  
There  is never  enough money t o ; d o  a l l  o f  t h e  t h i n g s  which w e  know 
how t o  do ,  or a l l  o f  t h e  t h i n g s  which may be  d e s i r a b l e  t o  do and 
i n  an a r e a  of  s c a r c e  r e s o u r c e s 1 ,  t h e  problem o f  how you b e s t  a p p l y  

I would l i k e  t o  make j u s t  a few i n t r o d u c t o r y  remarks 

W e  have l o t s  of t h i n g s  t h a t  w e  know w i l l  work i n  h igh-  
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t h e  a v a i l a b l e  r e s o u r c e s  becomes r a t h e r  c r u c i a l .  

The k i n d s  of  inves tment  l e v e l s  w e  a r e  d e a l i n g  w i t h  do 
e x t e n d  i n t o  t h e  b i l l i o n s  of  d o l l a r s  whether  w e  impose t h a t  burden 
through a d i r e c t  t a x  measure o r  whether  t h o s e  burdens  a r e  imposed 
by r e q u i r i n g  t h e  consumer t o  buy a more e x p e n s i v e  p r o d u c t  i n  
o r d e r  t o  p a r t i c i p a t e  i n  t h e  system. They a r e  l a r g e  s u m s  o f  money 
and it is i m p o r t a n t  t h a t  t h e s e  d e c i s i o n s  be  made i n  t h e  most c o s t  
e f f e c t i v e  manner. With t h a t  l e a d - i n ,  I would l i k e  t o  s imply  
o u t l i n e  f i r s t  o f  a l l  t h r e e  a r e a s  t h a t  w e  a r e  e x p e c t e d  t o  a d d r e s s  
i n  t h i s  p a n e l .  The f i r s t  one is t h e  q u e s t i o n  of  t h e  s t a n d a r d s  o f  
s a f e t y  and whether  o r  n o t  t h e s e  s t a n d a r d s  o f  s a f e t y  c a n  be 
r e l a t e d  i n  some r a t i o n a l  way t o  t h e  w i l l i n g n e s s  o f  t h e  p u b l i c  t o  
assume r i s k .  T h i s  immediately r a i s e s  a h o s t  of issues,  one of 
which is t h e  f a c t  t h a t  r i s k  t a k i n g  w i l l i n g n e s s  depends  a g r e a t  
d e a l  on t h e  d e g r e e  o f  c o n t r o l  which t h e  i n d i v i d u a l  h a s  over  t h o s e  
r i s k s .  When you c l i m b  i n t o  your p e r s o n a l  au tomobi le ,  whether  you 
c o n s c i o u s l y  would a r t i c u l a t e  t h i s  or  n o t ,  t h e  e v i d e n c e  is t h a t  
you a re  w i l l i n g  t o  a s s u m e  a much h i g h e r  l e v e l  o f  r i s k  t h a n  you 
a r e  when you c l i m b  i n t o  a commercial a i r c r a f t  and your s a f e t y  
is i n  t h e  hands of  o t h e r  p e o p l e ,  bo th  on t h e  ground and i n  t h e  
c o n t r o l  c o c k p i t  o f  t h a t  a i r c r a f t .  

The problem h e r e  is t h a t  w e  c a n n o t  v e r y  a d e q u a t e l y  
q u a n t i f y  t h e s e  r i s k - t a k i n g  w i l l i n g n e s s ,  nor can  w e  d e c i d e  whether  
t h a t  r i s k  t a k i n g  d i f f e r e n c e  between t h e  cases where t h e  i n d i -  
v i d u a l  c o n t r o l s ,  i n  some d e g r e e ,  h i s  own s a f e t y ,  and where he  is 
i n  t h e  hands of  o t h e r s ,  is r e a l l y  a r a t i o n a l  p r o c e s s .  

The second a r e a  t h a t  w e  need t o  g e t  i n t o  h e r e  is 
whether  or  n o t  r i s k  t a k i n g  b e h a v i o r ,  p a r t i c u l a r l y  where t h e  
i n d i v i d u a l  is o p e r a t i n g  t h e  v e h i c l e  or  conveyance,  can  be  moti-  
v a t e d  OK can be  modi f ied  i n  a way t h a t  w i l l  enhance  t h e  s a f e t y  of 
t h e  o p e r a t i o n .  There h a s  been a g r e a t  d e a l  o f  e f f o r t  on t h i s  i n  
g e n e r a l  a v i a t i o n ,  highway t r a n s p o r t a t i o n ,  and p l e a s u r e  b o a t i n g .  
I n  a l l  cases the results have been extremely d i s a p p o i n t i n g .  The  
q u e s t i o n  h e r e  is whether  or n o t  t h e r e  a r e  new approaches  t o  moti- 
v a t i o n a l  a c t i v i t y  t h a t  might  enhance t h i s  a s p e c t  of s a f e t y  i n  
t r a n s p o r t a t i o n .  

The t h i r d  a r e a  g e t s  i n t o  t h e  q u e s t i o n  of t h e  p a r t i c i -  
p a n t s  i n  and t h e  r e l a t i v e  v o i c e  of t h o s e  p a r t i c i p a n t s  i n  t h e  
e v e n t u a l  s e t t i n g  of  s a f e t y  s t a n d a r d s .  In  a l l  modes of t r a n s p o r -  
t a t i o n  w e  have governmental  p e o p l e  who a r e  r e s p o n s i b l e  f o r  
o p e r a t i n g  t h e  programs,  commercial g r o u p s  involved  i n  o p e r a t i n g  
t h i s  sys tem,  and consumer g r o u p s  as  e i t h e r  c u s t o m e r s  of t h a t  
system, o r  a s  t h e  o p e r a t o r s  o f  t h a t  sys tem i n  t h e  case of  p r i v a t e  
v e h i c l e s .  

The r e l a t i v e  r o l e  of  t h e s e  d i f f e r e n t  g r o u p s  and of  
groups  t h a t  a r e  o r g a n i z e d  i n  one way o r  a n o t h e r  t o  speak  f o r  each  
o f  t h e s e  p a r t i c i p a n t s  i n  t h e  program is an i s sue  of  rea l  concern  
t o  t h e  Department and w i l l  be t h e  s u b j e c t  of  t h e  t h i r d  area of  
our d i s c u s s i o n .  Of p a r t i c u l a r  i n t e r e s t  is t h e  q u e s t i o n  "can a 
change o f  p r o c e s s  i n  t h e  development  of  s t a n d a r d s  improve 
adherence  t o  s t a n d a r d s ? "  

A t  t h i s  p o i n t  I would l i k e  t o  i n t r o d u c e  Henry Wakeland, 
who is t h e  D i r e c t o r  o f  t h e  Bureau of S u r f a c e  T r a n s p o r t a t i o n  
S a f e t y  of  t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board. Henry h a s  
asked  f o r  a few minutes  t o  b r i n g  some o f  t h e  i n s i g h t s  of  t h e  
Board t o  t h i s  p a n e l  b e f o r e  w e  open our  d i s c u s s i o n s .  

MR. WAKELAND: Thank you,  C h a r l i e .  Y e s t e r d a y  you heard  
of  t h e  s h o r t a g e  of  r e s e a r c h  d i r e c t e d  toward t h e  management and 
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o r g a n i z a t i o n a l  a s p e c t s  of  s a f e t y  a s  compared t o  what was c a l l e d  
t h e  hardware or t h e  a l l i g a t o r  k i l l i n g  a s p e c t s ,  and what I have 
f o r  you h e r e  is a paper*  which d e s c r i b e s  a number of  t h e  v a l u e s  
t h a t  s o c i e t y  f i n d s  i n  s a f e t y .  These a r e  l i s t e d  i n  such  a way 
t h a t  you can  u s e  it a s  a c h e c k l i s t  f o r  s t u d y i n g  what a r e a s  you 
might  l i k e  t o  d o  r e s e a r c h  i n .  

The p r o c e s s  of g o a l - s e t t i n g  and t h e  p r o c e s s  of  
s t a n d a r d s - s e t t i n g  is vague a t  p r e s e n t ,  i n  te rms  of  t h e  v a l u e s  
t h a t  are  s e r v e d .  We have ,  a t  t h i s  p o i n t ,  a number of examples i n  
which a g e n c i e s  have d e s c r i b e d  why t h e y  employed a c e r t a i n  method 
t o  set a s t a n d a r d  and w e  have ,  as w e  heard  y e s t e r d a y ,  t h e  l i m i t  
based on t h e  b e n e f i t  c o s t  r a t i o  t o  which J u d i t h  Connor a d d r e s s e d  
h e r s e l f ,  b u t  c o s t  b e n e f i t  is n o t  by any means t h e  o n l y  v a l u e  t h a t  
is s e r v e d  i n  s a f e t y  and t h e  o n l y  way i n  which s o c i e t y  j u d g e s  t h e  
need f o r  a sa fe ty  r e g u l a t i o n .  

I n  f a c t ,  t h e r e  a r e  r e a l  q u e s t i o n s  whether  t h e  r e c e n t  
DOT r e g u l a t i o n  d e a l i n g  w i t h  a r e q u i r m e n t  f o r  b e n e f i t  c o s t  s t u d i e s  
w i l l  a c t u a l l y  r e s o l v e  t h e  p r a c t i c a l  problems t h a t  have been 
o c c u r r i n g  i n  motor v e h i c l e  s a f e t y  s t a n d a r d s  r e c e n t l y .  The 
example t h a t  P h i l  P o l g e r  gave  u s  y e s t e r d a y  was t h a t  of  t h e  s a f e t y  
b e l t  i n t e r l o c k  sys tem i n  which he  p o i n t e d  o u t  t h a t  i t s  r e c e p t i o n  
by t h e  p u b l i c  had been b a d l y  misguessed.  The f a c t  is t h a t  t h a t  
s a f e t y  b e l t  i n t e r l o c k  sys tem was d e s i g n e d  a s  a h i g h  b e n e f i t - t o -  
cost r a t i o n  d e v i c e  and i t  was r e a l l y  one of  t h e  most e f f e c t i v e  
ways t h a t  r e s t r a i n t s  c o u l d  have been brought  i n t o  u s e .  The 
r e a s o n  it f a i l e d  w a s  t h a t  t h e  r e s t  of t h e  s o c i a l  a s p e c t s  o f  it 
had n o t  been a d e q u a t e l y  p r e d i c t e d .  

So t h e  p r e d i c t i o n  of t h o s e  o t h e r  v a l u e s  is r e a l l y  q u i t e  
i m p o r t a n t .  P l e a s e  r e f e r  t o  page t h r e e  of  t h i s  document. T h i s  is 
a l i s t i n g  o f  s o c i e t y ' s  e s t a b l i s h e d  v a l u e s  i n  s a f e t y  measures .  
T h i s  l ist  w a s  o b t a i n e d  by rev iewing  a l a r g e  number of  documents 
i n  which d e c i s i o n s  had been made by one agency or a n o t h e r  a s  t o  
whether  s a f e t y  measures would be adopted  or n o t  and a l s o  it comes 
from o b s e r v a t i o n  o f  t h e  success or f a i l u r e  of  d i f f e r e n t  methods. 
There a re  e i g h t  d i f f e r e n t  classes of  t h e s e  g e n e r a l  c o n c e r n s  of 
s a f e t y .  

t h a t  d o e s  n o t  r e f e r  t o  t h e  p u r e  economic a n a l y s t ' s  approach  b u t  
t o  t h e  p u b l i c  a p p r e c i a t i o n  o f  t h e  economic need f o r  s a f e t y .  I t  
is t h e  p u b l i c  a p p r e c i a t i o n  which w i l l  g o v e r n ,  n o t  an a n a l y s i s  
which is done i n  vacuo.  

T h e , f i r s t  one is t h e  economic need for s a f e t y .  Now 

The second one is p u b l i c  image and p s y c h o l o g i c a l  
mot ives  for s a f e t y .  There  a re  many c a s e s ,  p a r t i c u l a r l y  i n  com- 
mercial a v i a t i o n ,  i n  which changes  w i l l  be made f o r  s a f e t y  
r e a s o n s  t o  p r o v i d e  a p u b l i c  image e f f e c t ,  and i f  you want t o  look 
a t  t h e  r a i l  r a p i d  t r a n s i t  f i e l d ,  you w i l l  see a g r e a t  d e a l  o f  
t h a t  e f f e c t .  

Item C is e q u a l i t y  of  t r e a t m e n t  f o r  groups  a t  r i s k .  A 
s a f e t y  measure can  b e  enormously v a l u a b l e  on a b e n e f i t - c o s t  r a t i o  
and y e t  be  d i s c r i m i n a t o r y  a s  t o  t h e  t r e a t m e n t  of  r i s k s  f o r  
people .  To g i v e  you an example, i n  t h e  u n d e r r i d e  guard  p r o t e c -  
t i o n  s t a n d a r d  NHTSA abandoned t h e i r  approach i n  t h a t  f i e l d  on t h e  
ground t h a t  it was n o t  c o s t  b e n e f i c i a l .  However, what t h e y  could  
n o t  abandon, and t h e  i s s u e  t h a t  is s t i l l  p r e s e n t ,  is t h e  f a c t  
t h a t  f a t a l i t i e s  s u f f e r e d  by t h o s e  r i d i n g  i n  passenger  c a r s  a s  
compared t o  t r u c k s  a r e  approximate ly  2/3 o f  t h e  t o t a l  f a t a l i t i e s ,  
s o  t h a t  is t h e  t y p e  o f  i s s u e  t h a t  is involved  t h e r e .  

* May be o b t a i n e d  from D i r e c t o r ,  Bureau,  S u r f a c e  T r a n s p o r t a t i o n  
S a f e t y ,  MTSB, Washington, D.C. 
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P r e v e n t i o n  o f  u n f a i r n e s s  t o  s u b j e c t  g r o u p s  and a v o i d i n g  
r i s k ,  t h a t  h a s  t o  d o  w i t h  q u e s t i o n s  such  a s  t h e  i n s u f f i c i e n c y  of  
a warning,  t h e  p r o v i s i o n  o f  how w e  d e a l  w i t h  r i s k s  where p e o p l e  
do n o t  know t h e  r i s k  and c a n n o t  c o n t r o l  i t .  

The f i f t h  c lass  d e a l s  w i t h  p r o t e c t i n g  c e r t a i n  groups .  
C e r t a i n  g r o u p s  i n  s o c i e t y  a re  b e t t e r  p r o t e c t e d  t h a n  o t h e r s .  
Remember t h e  o l d  c a l l  of  women and c h i l d r e n  f i r s t .  In  t h e  
s i n k i n g  of  t h e  T i t a n i c ,  many of  t h e  men who s u r v i v e d  t h a t  s i n k i n g  
were c r i t i c i z e d  a t  t h e  t i m e .  

Other  v a l u e s  a re  t h e  ( 6 )  p o s i t i o n  o f  s a f e t y  a c t i o n  
p e r m i t t i n g  t e c h n i c a l  improvements, ( 7 )  c r i t i c a l  and n o n - c r i t i c a l  
t iming  of  a c t i o n s ,  and f i n a l l y ,  (8) t h e  r i g h t  t o  p r i v a c y .  

These e i g h t  c l a s s i f i c a t i o n s  a r e  broken down i n t o  a b o u t  
19 d i f f e r e n t  t i t l e s  i n  t h e  mater ia l .  How can  you make u s e  of  a 
l i s t  of  t h i s  n a t u r e ?  W e l l ,  t h e  f i r s t  c o n c l u s i o n  is s imply  t h i s ,  
t h a t  it is n o t  p o s s i b l e ,  i n  my o b s e r v a t i o n ,  t o  d e t e r m i n e  t h e  
p r o b a b l e  a c c e p t a b i l i t y  o f  a s a f e t y  r e g u l a t i o n  by s t u d y i n g  t h e  
s t a t e m e n t s  of  t h e  g r o u p s  who a r e  g a t h e r e d  t o  speak  on a s u b j e c t .  
C h a r l i e  spoke o f  t h e  need t o  g e t  p a r t i c i p a t i o n .  That  is c e r t a i n l y  
p a r t  of  i t ,  b u t  t h e r e  must be s y s t e m a t i c  s t u d i e s  o f  t h e  v a l u e s  
t h a t  a r e  p r e s e n t  i n  a p r o p o s a l  and n o t  o n l y  r e l i a n c e  o f  who 
squawks t h e  most a b o u t  what s u b j e c t .  Nobody was t h e r e  t o  squawk 
a b o u t  t h e  s a f e t y  b e l t  i n t e r l o c k  sys tem and some of  t h e  major 
i n t e r e s t  g r o u p s  were propos ing  t h a t  it ought  t o  be done,  so it is 
n e c e s s a r y  t o  s t u d y  it. 

That  is where you come i n .  I f  you examine t h e s e  
v a l u e s ,  you w i l l  f i n d  t h a t  t h e y  a r e  n o t  a l l  m a t t e r s  f o r  engi -  
n e e r s .  They are  m a t t e r s  f o r  s o c i a l  s c i e n t i s t s ,  l a w y e r s ,  and 
p s y c h o l o g i s t s .  A f a i r l y  broad spec t rum of  u n i v e r s i t y  e x p e r t i s e  
is involved  i n  s t u d y i n g  t h e s e  v a l u e s .  T h e r e f o r e ,  i f  you want t o  
g e t  i n t o  t h i s  f i e l d ,  t o  f i n d  some answers  a s  t o  how t o  make t h e  
r e g u l a t i o n s  more a c c e p t a b l e ,  look  a t  t h e  l ists  and t r y  t o  see how 
your hardware t a s k  (which may l e a d  t o  a f u t u r e  r e g u l a t i o n  o f  some 
s o r t )  could  be a s s i s t e d  by a n a l y s i s  from some o t h e r  g r o u p  t h a t  
may be a v a i l a b l e  t o  you i n  t h e  u n i v e r s i t y .  The v a l u e  of  a uni-  
v e r s i t y  is t h a t  it is a " u n i v e r s e . "  I t  is n o t  r e s t r i c t e d  t o  t h e  
e n g i n e e r i n g  depar tment  o r  t h e  s o c i o l o g y  depar tment .  Look around 
and t r y  t o  examine t h e  v a l u e s .  

I hope you w i l l  f i n d  a c o u p l e  of  o t h e r  i d e a s  i n  t h i s  
paper  which may be  u s e f u l  t o  you. 

MR. SCHEFFEY: Thank you, Henry. 

Gentlemen, w e  w i l l  beg in  w i t h  t h e  f i r s t  t o p i c  h e r e  
which is e n t i t l e d  " S t a n d a r d s  of  S a f e t y "  b u t  r e a l l y  a d d r e s s e s  
p r i m a r i l y  t h e  q u e s t i o n  o f  how g o a l s  a r e  t o  be  set i n  t h e s e  a r e a s  
as r e l a t e d  t o  t h e  w i l l i n g n e s s  of  t h e  p u b l i c  t o  a c c e p t  r i s k  and 
t h e  c o s t  of  a v o i d i n g  t h o s e  r i s k s .  

MR. MONROE: Doing a l i t t l e  bedt ime t h i n k i n g  last n i g h t  
over  y e s t e r d a y ' s  p r o c e e d i n g s ,  and t h e  s u b j e c t  o f  t o d a y ' s  p a n e l  
l e a d s  m e  t o  i n t r o d u c e  my remarks w i t h  a comment t h a t  I and t h e  
p e o p l e  I r e p r e s e n t  a r e  a p a r t  of  t h e  problem you were t r y i n g  t o  
s o l v e  and having  t o  cope w i t h .  W e  a r e  consumers and I t h i n k  
p o s s i b l y  s i n c e  you a r e  l o o k i n g  f o r  some a d v i c e ,  maybe I would 
g i v e  some a d v i c e ,  what I would c a l l  consumer 's  a d v i c e  t o  
b u r e a u c r a t s  and r e s e a r c h e r s .  Remember, f i r s t ,  t h a t  w e  a r e  t h e  
t a x p a y e r s .  Whatever you do ,  w e  pay f o r .  I t  had b e t t e r  be  
a c c e p t a b l e .  Main ta in  a r e a s o n a b l e  p e r s p e c t i v e .  T h i s  is one of  
t h e  d i f f i c u l t  problems i n  Washington. H i s t o r y  and p h i l o s o p h y  
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seem t o  s u g g e s t  t o  u s  t h a t  man is n o t  p e r f e c t a b l e  and s o  I 
s u g g e s t  t o  you t h a t  s u c c e s s f u l  management is a j u d i c i o u s  p r a c t i c e  
of  s e l e c t i v e  n e g l e c t .  You h a v e n ' t  g o t  t i m e  t o  d o  e v e r y t h i n g  and 
you d o n ' t  want t o  be  overwhelmed w i t h  t h i s  decis ion-making 
p r o c e s s .  Decision-making is always going  t o  be made i n  t h e  
absence  of  comple te  knowledge. By f l i p p i n g  a c o i n  w e  .can g e t  a t  
l e a s t  50 p e r c e n t  r i g h t  w i t h o u t  any e x p e r t i s e  o r  p r o f e s s i o n a l  
competence. We a r e  l o o k i n g  f o r  something b e t t e r  t h a n  t h a t  b u t  
w e  w i l l  be s a t i s f i e d  w i t h  something less t h a n  1 0 0  p e r c e n t .  

Don't a c q u i r e  t h e  Mess ian ic  complex. Ms. Connor 's  
remarks y e s t e r d a y  a b o u t  t h e  p r o f e s s i o n  i n  which p e o p l e  a r e  
s u b j e c t e d  t o  p r e s s u r e s  and working 1 2  h o u r s  a day  drew no t e a r s  
from me. Leave t h e  b r i e f c a s e  a t  t h e  o f f i c e .  I f  you c a n ' t  do 
your work i n  e i g h t  h o u r s  a day  you probably  a r e n ' t  e x e c u t i v e  
m a t e r i a l  anyway. 

When you come t o  d i s c u s s i n g  R & D ,  even f o r  a v i a t i o n  
s a f e t y  or any kind o f  s a f e t y ,  p r e s e r v e  a r e a s o n a b l e  r a t i o  of t h e  
R&D e x p e n d i t u r e s  t o  t h e  c a p i t a l  inves tment  r e s o u r c e s  a v a i l a b l e  t o  
e x p l o i t  t h o s e  r e s u l t s .  In  t a l k i n g  w i t h  v a r i o u s  p e o p l e  i n  
r e s e a r c h  a c t i v i t i e s  o f  one s o r t  and a n o t h e r ,  I have  found r a n g e s  
of  c a p i t a l  inves tment  t o  c a p i t a l i z e  on a d o l l a r ' s  worth of  R&D t o  
r a n g e  a n y p l a c e  from $ 2 0  t o  $100. So t h e  s c a l e  o f  r e s e a r c h  h a s  t o  
be kept  i n  some s o r t  of  b a l a n c e .  

With r e s p e c t  t o  t h e  s a f e t y  p r o p o s i t i o n ,  s a f e t y  w i t h o u t  
a m i s s i o n  is p o i n t l e s s ,  b u t  a m i s s i o n  w i t h o u t  s a f e t y  is s e l f -  
d e f e a t i n g ,  s o  l e t  us  seek some r e a s o n a b l e  s a f e t y  l e v e l s ,  n o t  
p e r f e c t  ones .  Zero s a f e t y  is an i m p o s s i b i l i t y ,  and when adminis-  
t r a t o r s  s a y  "I w i l l  be  s a t i s f i e d  w i t h  n o t h i n g  less t h a n  p e r f e c t  
s a f e t y , "  t h e y  d o  n o t h i n g  e x c e p t  t u r n  o f f  t h e  g r e a t  m a j o r i t y  of  
p e o p l e  who r e c o g n i z e  t h a t  t h a t  is an i m p o s s i b l e  g o a l ,  s o  l e t  u s  
s e t  our  s a f e t y  g o a l s  a t  something which is r e a s o n a b l e .  

W e  f i n d  t h a t  a t  l e a s t  i n  a v i a t i o n  s a f e t y  seems t o  be 
t h e  r e s u l t  o f  e x p e r i e n c e  and judgment. You a p p a r e n t l y  c a n ' t  buy 
it wi th  money because  our  s a f e t y  r e c o r d  i n  a v i a t i o n  h a s  remained 
a lmost  c o n s t a n t  over  t h e  l a s t  s e v e r a l  y e a r s ,  d e s p i t e  mass ive  
growth i n  t h e  amount of  spending  f o r  FAA programs. 

With r e g a r d  t o  measuring t h e  e x t e n t  of r i s k  t a k i n g ,  w e  
can  d o  a g r e a t  d e a l  more by way of  bo th  t h e  c o n v e n t i o n a l  human 
f a c t o r s  work having  t o  d o  w i t h  some o f  t h e  p e r c e p t u a l  t h i n g s  t h a t  
e n t e r  and how t h e y  indeed a r e  i n f l u e n c e d  by more p e r s o n a l  and 
m o t i v a t i o n a l  f a c t o r s .  W e  need,  however, t o  r e a l l y  b r i n g  a much 
broader  spec t rum i n  t h e  b e h a v i o r a l  and s o c i a l  s c i e n c e s  t o g e t h e r  
wi th  e n g i n e e r i n g  and t r a n s p o r t a t i o n .  Indeed w e  need t o  mend our 
own house a s  w e l l ,  because  t o  wash a b i t  o f  d i r t y  l i n e n  i n  
p u b l i c ,  m o t i v a t i o n a l  p s y c h o l o g i s t s  and c l i n i c a l  p s y c h o l o g i s t s  and 
s o c i a l  p s y c h o l o g i s t s  r a r e l y  t a l k  t o  e x p e r i m e n t a l  p s y c h o l o g i s t s  
and human f a c t o r s  people .  W e  a r e  f a r t h e r  a p a r t  i n  many ways t h a n  
w e  a r e  from e n g i n e e r i n g .  

I t h i n k  once w e  s t a r t  t o  p u l l  t h o s e  teams t o g e t h e r ,  and 
t h e y  a r e  v e r y  d i f f e r e n t  s k i l l s ,  once w e  a s k  you, a s  managers of 
r e s e a r c h ,  t o  m a k e  s u r e  t h a t  it i s n ' t  j u s t  t h e  g e n e r a l i z a t i o n  
p s y c h o l o g i s t ,  b u t  t h a t  t h e r e  a r e  f i v e  o r  s i x  m o d a l i t i e s  w i t h i n  
psychology and you need r e p r e s e n t a t i o n  from each  of  them o r  many 
of  them t o  be a b l e  t o  d o  t h e  j o b ,  maybe w e  w i l l  have t h e  proper  
team or t a s k  f o r c e .  So, s o  much f o r  means of  measuring r i s k .  
F r a n k l y ,  w e  need money t o  s t u d y  developmenta l  p r o c e s s e s  i n  r i s k  
t a k i n g .  

. W e  know t h a t  t h e r e  a r e  d i f f e r e n t  s t a g e s  of  l i f e  
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development  i n  which t h i s  takes  many d i f f e r e n t  forms.  We found,  
f o r  example, i n  some v a s t l y  d i f f e r e n t  areas of  r e s e a r c h  t h a t  t h e  
d e s i r e  t o  t a k e  r i s k  was v e r y  h i g h  i n  t h e  a b o r t i o n  a r e a  among 
middle-aged women. T h i s  comes o u t  a s  s t r a n g e .  A l l  of  a sudden 
t h i s  t h i n g  peaks  a f t e r  go ing  s t e a d i l y  down over  a p e r i o d  o f  
y e a r s .  The r e a s o n s  f o r  t h a t  w e  have begun t o  unders tand .  We 
need t o  know more about  t h a t  i n  t h e  s a f e t y  a r e a .  

W e  need t o  know more a b o u t  s o c i a l  s i t u a t i o n s ,  what 
g r o u p  phenomena a f f e c t  r i s k  t a k i n g .  I mentioned e a r l i e r  t h a t  a 
c a r  f u l l  o f  t e e n - a g e r s  changes a v e r y  p r u d e n t  d r i v e r  i n t o  a g r e a t  
r i s k  t ake r .  W e  need t o  know a g r e a t  d e a l  about  t h e  f a m i l y  
s i t u a t i o n ,  what k i n d s  o f  models were provided .  We know d a r n  w e l l  
t h a t  k i d s  a r e  l i k e  t h e i r  p a r e n t s ,  no m a t t e r  how much t h e  p a r e n t s  
admonish them t o  be d i f f e r e n t .  Maybe t h e  more t h e y  do t h a t  t h e  
more t h e y  a re  l i k e  t h e i r  p a r e n t s ,  or whoever t h e  r e f e r e n c e  person  
is f o r  them. 

A l l  of  t h o s e  t h i n g s  have s c a r c e l y  been s t u d i e d  a t  a l l  
and y e t  t h e y  a r e  v e r y  powerfu l  f a c t o r s  i n  t h e  measurement of  r i s k  
t a k i n g  and I would v e n t u r e  t h a t  a f t e r  a c o u p l e  of  y e a r s  

g e n e r a l  p e r c e p t i o n  or v e r i f y  something w e  s u s p e c t  or i f  t h e y  a r e  
a t  a v a r i a n c e  w i t h  t h o s e  two, t h e y  m u s t  be s o  documented and so  
c o n c l u s i v e  a s  t o  be beyond c h a l l e n g e  i f  t h e y  a r e  going  t o  be 
a c c e p t e d ,  and p u b l i c  a c c e p t a n c e  is one of  t h e  t h i n g s  t h a t  you a r e  
l o o k i n g  f o r  f o r  your r e s e a r c h  programs and f o r  your r e g u l a t o r y  
programs as w e l l .  

Research and rule-making r e s u l t s  m u s t  e i t h e r  conform t o  

I was concerned y e s t e r d a y  and impressed by Dr. 
G r i m a l d i ' s  remarks a b o u t  communications. I s a y  wisdom b e g i n s  
by c a l l i n g  t h i n g s  by t h e i r  r i g h t  names. L e t  u s  wipe o u t  t h e  
gobbledygook i n  t h e  t e c h n i c a l  language ,  i f  you want t o  communi- 
cate  your r e s u l t s  t o  u s  who have t o  u s e  them. P u b l i c  consumption 
is t h e  end r e s u l t  you a r e  looking  f o r .  In  t h e  c o u r s e  of  my work 
I read  a g r e a t  many research r e p o r t s .  I f i n d  it v e r y  d i f f i c u l t  
t o  wade through a l o t  o f  t h i s  m a t e r i a l ,  main ly  because  it is 
w r i t t e n  for t e c h n i c i a n s  o r  w r i t t e n  f o r  p e o p l e  w i t h i n  t h e  d i s -  
c i p l i n e .  There is s i m p l e ,  p l a i n  E n g l i s h  and l e t  u s  t r y  and u s e  
it i f  w e  p o s s i b l y  can ,  because  t h e n  w e  can  t ake  t h a t  m a t e r i a l  and 
u s e  it i n  t h e  development  of  our  t r a i n i n g  c o u r s e s .  W e  can  u s e  i t  
i n  t h e  development  of  a c c i d e n t  m a t e r i a l  which w e  p u b l i s h  i n  our 
magazine,  and t h o s e  w e  f i n d  a r e  some of  our b e s t  a c c e p t e d  and 
most sought  a f t e r  programs. There is a p o s s i b i l i t y  t o  com- 
municate  h e r e ,  b u t  w e  do need t o  improve our  communications 
enormously. 

p a s s i n g  p a r a d e  of  p a r t i c i p a n t s .  It is n o t  a f i n i t e  a u d i e n c e  i n  a 
t h e a t r e .  W e  have new p e o p l e  coming i n .  W e  have o l d  p e o p l e  going  
o u t  and a l a r g e  s t r e a m  i n  between t r a n s i t i o n i n g  from one t o  t h e  
o t h e r .  The j o b  is never  f i n i s h e d .  R e p e t i t i o n  is one of  t h e  
r e q u i r e m e n t s  i n  t h i s  whole e x e r c i s e  and hence your r e s e a r c h  
r e s u l t s  and your r e g u l a t o r y  rule-making is going  t o  wind up be ing  
used r e p e a t e d l y  and r e p e a t e d l y  and r e p e a t e d l y  i f  it is v a l i d  and 
i f  it is a c c e p t a b l e .  

Remember a l s o  t h a t  what w e  a r e  d e a l i n g  w i t h  is a 

I would conclude  w i t h  a remark t h a t  t h e  d i f f e r e n c e  
between r a p e  and s e d u c t i o n  is sa lesmanship .  W e  p r e f e r  t h e  
s e d u c t i o n  o f  s a l e s m a n s h i p ,  p e r s u a s i o n ,  and e d u c a t i o n ,  t o  t h e  r a p e  
of  c o e r c i o n  by law and r e g u l a t i o n ,  and t h a t  is t h e  nub of  t h e  
human f a c t o r  problem. Thank you. 

MR. SCHEFFEY: Gentlemen, I t h i n k  t h a t  is a good 
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beginning  t o  our d i s c u s s i o n s .  What kind of  r e s p o n s e  do w e  have 
t o  t h e s e  comments by Mr. Monroe h e r e ?  I w i l l  be v e r y  s p e c i f i c .  
What about  t h e  p r o p o s a l  t h a t  t h e  proper  exposure  index f o r  a l l  
modes of  t r a n s p o r t a t i o n  s h o u l d  be t h e  number of  o p e r a t i n g  h o u r s  
f o r  t h e  p a r t i c u l a r  equipment or v e h i c l e  involved?  

MR. J. MARGOLIN: I wonder i f  I could  t a k e  Dr. Monroe 
on i n  a r a t h e r  b a s i c  i s s u e  which I t h i n k  may be  p r e t t y  c e n t r a l  t o  
our d i s c u s s i o n s  of  s a f e t y ,  maybe p r e t t y  c e n t r a l  t o  many of  our 
problems of  s a f e t y  a s  w e l l .  H e  spoke about  t h e  sys tem and you, I 
t h i n k ,  agreed  t h a t  p r e c i s i o n  is p r e t t y  i m p o r t a n t  i n  t h i s  s i t u a -  
t i o n .  H e  spoke a b o u t  t h e  sys tem and t h e n  about  p i l o t  e r r o r  or 
d r i v e r  e r r o r ,  and I submi t  t h a t  p r o b a b l y  our g r e a t e s t  problem i n  
s a f e t y  work is t h e  f a i l u r e  t o  i n c l u d e  thKhuman be ing  i n  t h e  
system. So as long  a s  w e  go  on making l i k e  e n g i n e e r s ,  a s  though 
w e  had a r o b o t i b  sys tem t h a t  d i d  n o t  i n c l u d e  p e o p l e ,  t h a t  d i d  n o t  
examine t h e  i n t e r a c t i o n  between t h e  human be ing  and t h e  mechani- 
c a l  p a r t s  or t h e  e l e c t r o n i c  p a r t s  of t h e  sys tem,  w e  h a v e n ' t  g o t  a 
complete  sys tem,  s o  h e r e  I a m  v e r y  concerned about  t h a t  kind of a 
d e f i n i t i o n .  

Now, going  from t h a t  d e f i n i t i o n  or  r e d e f i n i t i o n ,  t o  
what our s t a n d a r d s  a r e ,  I would l i k e  t o  e x t e n d  them a l i t t l e  b i t .  
W e  t a l k  a b o u t  r e d u c t i o n  of  a c c i d e n t s ,  r e d u c t i o n  of  i n j u r y ,  and 
r e d u c t i o n  of  f a t a l i t y ,  or p r o b a b i l i t y  of  c a t a s t r o p h i c  a c c i d e n t s ,  
b u t  t h e  p r o b a b i l i t y  word l e a d s  m e  t o  something e l se .  I t h i n k  
t h e r e  is one more e lement  t h a t  needs  t o  be read  i n t o  t h a t  and 
t h a t  is t h e  r e d u c t i o n  of  f e a r  and a n x i e t y  over  a p e r i o d  of  t i m e  
t h a t  a r i s e s  from t h e  o p e r a t i o n  o f  a t o t a l  system. The g r e a t e r  
t h e  l e n g t h  of  p e r i o d  d u r i n g  which t h a t  f e a r  and a n x i e t y  a s  a 
r e s u l t  of  t h e  t r a v e l  e x p e r i e n c e  e x i s t s ,  t h e  more v a r i a b l e  and t h e  
more e r r o r - p r o n e  one e lement  i n  t h a t  t o t a l  sys tem is going  t o  b e ,  
and t h a t  is t h e  human e lement .  An a n x i o u s  p e r s o n  beyond t h e  
o p t i m a l  p o i n t  o f  be ing  c a r e f u l  c a n  be  a p r e t t y  dangerous  compo- 
n e n t  i n  a system. . A l s o ,  it h a s  much t o  d o  w i t h  a f r e q u e n t l y  used 
term t h e s e  d a y s  c a l l e d  q u a l i t y  o f  l i f e ,  which w e  a r e  supposed t o  
be i n c r e a s i n g l y  concerned  w i t h  and I t h i n k  t h a t  is c o r r e c t ,  w e  
should  be. I f  many of our  t r a n s p o r t a t i o n  sys tems produce a g r e a t  
d e a l  o f  f e a r  and a n x i e t y ,  t h e n  p e r h a p s  w e  a r e  n o t  meet ing our 
requi rements .  I would s u s p e c t  t h a t  a l o t  o f  our au tomot ive  
sys tems do t h a t .  I can  o n l y  d e s c r i b e  my f i r s t  e x p e r i e n c e  on t h e  
C a l i f o r n i a  f reeway as s c a r c e l y  be ing  a j o y f u l ,  p l e a s a n t ,  h i g h  
q u a l i t y  of  l i f e  t y p e  of  e x p e r i e n c e ,  e s p e c i a l l y  t r y i n g  t o  g e t  o f f  
and on. 

The t h i n g  t h a t  I would l i k e  t o  d o  is s t o p  t h e r e  w i t h  
j u s t  one s t a t e m e n t  and t h a t  is t h a t  I s t a r t e d  a s  an e n g i n e e r  and 
I have g r a d u a l l y  d r i f t e d  through economics i n t o  psychology,  s o  I 
grew up on t h e  p r i n c i p l e s  of  pars imony,  b u t  I g e t  a n x i o u s  about  
them t h e s e  d a y s ,  because  I f i n d  t h a t  t h e r e  a r e  more and more 
s u b t l e  v a r i a b l e s  t h a t  can  have profound e f f e c t s  on s a f e t y  and on 
t h e  s a f e  o p e r a t i o n  o f  a v e h i c l e  or a system. T h e r e f o r e  I am 
beginning  t o  d e p a r t  from t h i s  p r e s s u r e  f o r  s i m p l e  e q u a t i o n s  and 
s t a r t i n g  t o  ask  m y s e l f ,  a s  w e  t a l k  i n  t h e  second p a r a g r a p h ,  about  
how should  s t a n d a r d s  r e f l e c t  d i f f e r i n g  r i s k s  f o r  d i f f e r e n t  
g r o u p s ,  about  some p r e t t y  s u b t l e  t h i n g s  which I w i l l  n o t  expand 
upon a t  g r e a t  l e n g t h  now, b u t  l e t  me ask  j u s t  a few q u e s t i o n s .  
Why do p e o p l e  take  a r i s k ?  W e l l ,  t h e y  d o  it f o r  p e r s o n a l  r e a s o n s  
or f o r  g r o u p  r e a s o n s ,  so w e  need t o  take  a look  a t  t h e  m i s s i o n  a s  
Mr. Monroe p o i n t e d  o u t .  That  m i s s i o n  i t s e l f  can  have some v e r y  
profound e f f e c t s  on how t h e  p e r s o n s  respond d u r i n g  t h e  c o u r s e  of  
t h e i r  e x p e r i e n c e  w i t h  t h i s  t r a v e l  o p e r a t i o n .  I f  t h e y  a r e  oper -  
a t i n g  under c o o p e r a t i v e  c i r c u m s t a n c e s  i n  which t h e r e  is good 
mora le ,  l o y a l t y  on t h e  p a r t  of  t h e  employee, t h e  employer ,  a 
s e n s e  of  o r g a n i z a t i o n  and common g o a l s  and s o  f o r t h ,  and t h e  

n 
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e x p e c t a t i o n  of  r e c i p r o c i t y ,  l e t  u s  s a y ,  between t h e  employer and 
t h e  employee, you can  e x p e c t  n o t  o n l y  g r e a t e r  r i s k ,  b u t ,  and t h i s  
is a c o n f l i c t  i n  te rms  I g u e s s ,  g r e a t e r  exposure  t o  r i s k  b u t  a l s o  
g r e a t e r  c a r e .  

W e  have d o n e - a  l o t  of  r e s e a r c h  i n  c o o p e r a t i o n  and 
c o m p e t i t i o n  and w e  do f i n d  t h a t  p e o p l e ,  under c o n d i t i o n s  of  
c o o p e r a t i o n ,  t a k e  somewhat more chances .  They t a k e  somewhat 
more r i s k s .  They d o  them more c a r e f u l l y  and i f  you look  a t  it 
p r o p e r l y ,  t h e r e  is n o t  a c o n f l i c t  t h e r e ,  because  t h e y  a r e  more 
s a n g u i n e .  'They a r e  more c o n f i d e n t  t h a t  t h e i r  c o l l e a g u e s  w i l l  
s u p p o r t  them, w i l l  f e e d  back e r r o r  c o n s t r u c t i v e l y  r a t h e r  t h a n  
d e s t r u c t i v e l y ,  s o  t h a t  b e f o r e  I g e t  i n t o  an a r b i t r a r y  d i s c u s s i o n  
o f  d i f f e r e n c e s  i n  s t a n d a r d s  between employees and u s e r s  and t h e  
p u b l i c  a t  l a r g e  and employers ,  I would need t o  know a g r e a t  d e a l  
more a b o u t  t h e  c i r c u m s t a n c e s  under which t h e s e  s t a n d a r d s  a r e  
be ing  e s t a b l i s h e d  and t h a t  is where pars imony b e g i n s  t o  break  
down. 

MR. ROLAND (US(:): I would l i k e  t o  f o c u s  back f o r  a 
minute  on Mr. Wakeland 's  opening remarks on t h i s  i n i t i a l  t o p i c ,  
t h e  s e t t i n g  o f  s t a n d a r d s .  I w a s  p a r t i c u l a r l y  a t t r a c t e d  by t h e  
f r e q u e n t  u s e  o f  " v a l u e "  i n  your remarks ,  Henry, and I t h i n k  t h i s  
is a good p o i n t  t o  begin  w i t h  s e t t i n g  s t a n d a r d s .  I t h i n k ,  whether 
w e  r e c o g n i z e  it or n o t ,  our s t a n d a r d s  m u s t  be composed of two 
p a r t s .  One p a r t  is t h e  Erequency of  t h e  e v e n t ,  and t h e  o t h e r  
p a r t  is t h e  v a l u e  o f  t h e  e v e n t ,  or s e v e r i t y ,  as people  i n  s a f e t y  
t e n d  t o  c a l l  it. I would s u g g e s t  t h a t  f o r  p e o p l e  t h a t  a r e  
s e t t i n g  t h e  s t a n d a r d s ,  i t  might  be  w e l l  t o  s u b s t i t u t e  " v a l u e "  f o r  
" s e v e r i t y , "  b u t  t h a t  is o n l y  one p a r t ,  t h e  o t h e r  p a r t  be ing  t h e  
f requency  of  t h e  e v e n t .  

I f  w e  a r e  d e a l i n g  w i t h  t h e  p u b l i c  g o a l s ,  and of  c o u r s e  
w e  m u s t ,  because  t h e s e  g o a l s  m u s t  be  a c c e p t e d  and t h e s e  s t a n d a r d s  
m u s t  be a c c e p t e d ,  w e  have t o  d e a l  w i t h  a l e v e l  of v i s i b l e  
s t a n d a r d  which is perhap.; a l i t t l e  less s o p h i s t i c a t e d  t h a n  w e  a s  
an i n s t i t u t i o n  would l i k e  t o  s e t  t o  g i v e  u s  i n s i g h t  i n t o  t h e  
a c c e p t a b i l i t y  o f  t h e  s t a n d a r d  or g o a l .  The p u b l i c  commonly v iews ,  
I b e l i e v e ,  a c c i d e n t  r e s u l t s  i n  te rms  of  f r e q u e n c y ,  and t h e  
s e v e r i t y  is sometimes over looked .  Of c o u r s e ,  w e  g r o u p  f requency  
by c l a s s ,  f requency  of  f s t a l i t i e s ,  f requency  of  i n j u r i e s ,  mere ly  
f requency  of  a c c i d e n t s ,  b u t  I t h i n k  i f  w e  a r e  going  t o  come t o  
g r i p s  i n  a meaningfu l  w a y  w i t h  our s t a n d a r d s ,  w e  have t o  p u t  t h e  
v a l u e  i n  t h e r e  i n  some way (and I t h i n k  t h i s  is t h e  b i g  l a c k  i n  
our knowledge s t a t e  r i g h t  now), how do w e  s e t  v a l u e s .  We have 
been s e t t i n g  f r e q u e n c i e s .  W e  have been s e t t i n g  r a t e s  f o r  a 
number of  y e a r s ,  b u t  t h e  v a l u e  e s t a b l i s h m e n t  is v e r y  d i f f i c u l t .  
J u s t  q u i c k l y  thumbing through Henry ' s  p a p e r ,  I see t h a t  he  h a s  
c a l l e d  up a number of  i n t e r e s t i n g  a s p e c t s  t o  t h e  v a l u e  q u e s t i o n ,  
and I t h i n k  t h a t  one of  t h e  s t r o n g  recommendations t h a t  should  
come o u t  o f  t h i s  workshop would be  some r e s e a r c h  on v a l u e  e s t a b -  
l i s h m e n t  or s e v e r i t y  l e v e l s .  I t h i n k  w e  can  u s e  t h o s e  te rms  
a lmost  synonymously. 

I t h i n k  once t h e  i n s t i t u t i o n s  have adopted  v a l u e  g o a l s ,  
t h a t  w e  can c o u p l e  t h e s e  w i t h  t h e  f requency  o f  t h e  e v e n t  and 
p r o v i d e  p u b l i c  v i s i b i l i t y  t o  a s t a n d a r d  which f o c u s e s  p r i n c i p a l l y  
on t h e  f requency  of  t h e  e v e n t ,  b u t  which is backed up by t h e  
v a l u e  s t a n d a r d  t o  g i v e  u s  a t o t a l  measure of  t h e  e f f e c t i v e n e s s  or 
performance l e v e l  of  t h i s  s t a n d a r d .  

MR. BENNER ( N T S B ) :  I c a n ' t  l e t  t h i s  v a l u e  q u e s t i o n  go 
unchal lenged .  I am Ludwig Benner ,  c i t i z e n ,  v o t e r ,  p u b l i c  
o f f i c i a l ,  p u b l i c  employee, and a few o t h e r  r o l e s .  We have q u i t e  
a v a l u e  e x p r e s s i o n  system i n  our c o u n t r y  and t h a t  is one of  t h e  
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g r e a t  t h i n g s  a b o u t  it. W e  have i n d i v i d u a l  v o t e s  on t h e  expres-  
s i o n  of  our  v a l u e s  and I h e a r  some s u g g e s t i o n s  made t h a t  t h e  
i n d i v i d u a l  v o t i n g  o f  our v a l u e s ,  O U T  p e r s o n a l  v a l u e  sys tems,  
needs  t o  be s u b s t i t u t e d  by p u b l i c  o f f i c i a l s  i n  t h i s  s a f e t y  f i e l d .  

I t h i n k  i f  w e  a r e  t a l k i n g  a b o u t  r e s e a r c h  n e e d s ,  it 
a p p e a r s  t o  m e  t h a t  one of  t h e  t h i n g s  t h a t  w e  need t o  unders tand  
b e t t e r  is how t o  t r a n s l a t e  government a c t i o n  i n t o  p r i v a t e  d e c i -  
s i o n s  t o  move i n  t h e  d i r e c t i o n s  t h a t  c o l l e c t i v e l y  our  government 
p o l i c i e s  have  t r i e d  t o  i d e n t i f y .  For example, i n  t h e  s a f e t y  
f i e l d ,  what is t h e  purpose  o f  t h e  p u b l i c  s a f e t y  programs? I t h i n k  
one way of  smoking t h a t  o u t  might  be  t o  examine t h a t  q u e s t i o n  by 
s a y i n g ,  " L e t  u s  assume w e  a r e  1 0 0  p e r c e n t  s u c c e s s f u l  w i t h  our 
e f f o r t s .  What would w e  have achieved?"  I t h i n k  w e  would f i n d  a 
number of  s a c r e d  cows dropping  o u t  by t h e  wayside.  For example, 
t h e r e  would n o t  be a s i n g l e  l i f e  saved .  Extended p e r h a p s ,  b u t  
n o t  saved .  What would be t h e  e f f ec t s  of  p e r f e c t  s a f e t y  i n  t r a n s -  
p o r t a t i o n ?  P u b l i c  c o n f i d e n c e  i n  t h e  u n d e r t a k i n g  of  t h e  a c t i v i t y ,  
p e r h a p s ,  and a n  en largement  of  t h e  a c t i v i t y  i t s e l f ,  b u t  t h e s e  a r e  
some o f  t h e  q u e s t i o n  t h a t  p e r h a p s  would be wor thwhi le  examining 
and would h e l p  t h e  a d m i n i s t r a t o r  i n  i d e n t i f y i n g  a c o u r s e  of  
a c t i o n  t h a t  would f i n d  p u b l i c  a c c e p t a n c e ,  because  what w e  a r e  
r e a l l y  s a y i n g  i n  p u b l i c  a c c e p t a n c e ,  i n  my view,  is t h a t  w e  w i l l  
g e t  t h e  c o n s e n t  o f  t h o s e  t h a t  w e  a r e  t r y i n g  t o  p e r s u a d e  t o  pursue  
t h i s  p u b l i c l y - e s t a b l i s h e d  p o l i c y  o f  reducing  a c c i d e n t  l o s s e s ,  
however t h e y  a r e  measured. 

t i v e l y  w i t h  some of t h e  p u b l i c  a c t i o n s  of  some o f  our p u b l i c  
a d m i n i s t r a t o r s ,  and I t h i n k  t h a t  w e  p e r h a p s  l a c k  some unders tand-  
ing t h e r e .  

W e  need t o  unders tand  t h e  r e a s o n  p e o p l e  v o t e  a f f i r m a -  

MR. J. MARGOLIN: I t h i n k  you have touched a v e r y  
s e n s i t i v e  p o i n t  and I am w i t h  you i n  want ing t o  go  back t o  t h e  
v o t i n g ,  a l t h o u g h  v o t e s  were t a k e n  i n  a g r e a t  many ways, s o  t h a t  
t h e  i n d i v i d u a l  e x p r e s s i o n  of  v a l u e s  is main ta ined .  L e t  m e  u s e  a 
v e r y  touchy,  I am h e s i t a n t  t o  u s e  t h i s  example, b u t  it is one of 
t h e  way i n  which e f f o r t s  can  be made by s o c i o l o g i s t s  and a n t h r o -  
p o l o g i s t s  and p e r h a p s  p s y c h o l o g i s t s  t o  f i n d  o u t  something about  
how you judge  and s t u d y  v a l u e s .  

For one t h i n g ,  w e  s t a r t  wi th  v a l u e s  t o  whom? There 
a r e  v a l u e s  t o  t h e  i n d i v i d u a l ,  t o  t h e  f a m i l y ,  t o  t h e  g r o u p ,  t o  
t h e  n a t i o n ,  and s o  f o r t h .  There is a n  i n t e r e s t i n g  exper iment ,  
a n a t u r a l  exper iment  t h a t  h a s  been t a k i n g  p l a c e  i n  t h i s  i n  t h e  
Middle E a s t .  T h i s  is where I a m  s o r t  o f  h e s i t a n t  t o  use t h e  
a n a l o g y ,  b u t  it is t h e  o n l y  one I have g o t .  There can  be ,  l e t  us 
s a y ,  100 d e a t h s  i n  t h e  I s r a e l i  army and 1,000 or 10,000 i n  t h e  
Egypt ian  army, y e t  t h i s  is r e p r e s e n t e d  by a g r e a t  d e a l  of  sorrow 
and weeping and t remendous v a l u e  is p l a c e d  on t h o s e  1 0 0  d e a t h s  by 
t h e  I s r a e l i  community, c u l t u r e ,  i f  you w i l l ,  and n o t  v e r y  much by 
t h e  Egypt ian  community a s  a whole, a l t h o u g h  i n  t h e  c a s e  of  t h e  
w i f e ,  t h e  mother ,  t h e  f a m i l y ,  I a m  s u r e  t h e  l e v e l  of  bereavement  
is j u s t  as g r e a t .  

So w e  have a case, now, of t h e  community or t h e  n a t i o n  
responding  d i f f e r e n t l y ,  p o s s i b l y  because  t h e r e  a r e  3-1/2 m i l l i o n  
o f  one group,  p o s s i b l y  because  t h e r e  a r e  60  m i l l i o n  or 40 m i l l i o n  
of t h e  o t h e r ,  p o s s i b l y  because  communications a r e  n o t  a s  good. 
P o s s i b l y  because  t h e  s o c i e t y  is more accustomed t o  d e a t h  through 
p o v e r t y .  W e  d o n ' t  r e a l l y  know what t h e  c u l t u r a l  p r o c e s s  is. W e  
can  l e a r n  t h a t  r a t h e r  e a s i l y .  

B u t  t h i s  is one way of  beginning  t o  t r a c k  c a u s e s  and 
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ways i n  which v a l u e s  a r e  d e r i v e d ,  by beginning  t o  take a look  a t  
t h e  c u l t u r a l  v a l u e s  and some o f  t h e  demographic economics,  even 
some o f  t h e  r e l i g i o u s  and f a m i l y - s i z e  o p e r a t i o n s .  However, as 
s c i e n t i s t s ,  I t h i n k  b a s i c a l l y  w e  have t o  draw up s h o r t .  W e  can  
s u p p l y  i n f o r m a t i o n .  WE. can  count  t h e  l i k l i h o o d  o f  " X "  many v o t e s  
be ing  e x p r e s s e d  i n  h o r r o r  by one c o u n t r y  and "Y" number of v o t e s ,  
o r  "x p l u s  Y"  numbers o f  v o t e s  i n  a n o t h e r  c o u n t r y .  Having made 
such  a p r e d i c t i o n ,  I t h i n k  t h e  q u e s t i o n  a s  t o  what t h e  v a l u e s  of 
t h e  c o u n t r y  have t o  be a t  t h a t  p o i n t ,  I t h i n k  w e  have t o  l e a v e  t o  
our  p o l i c y  o r  p o l i t i c a l  people .  I t h i n k  t h e  s c i e n t i s t  h a s  t o  b e  
t e r r i b l y  c a r e f u l  n o t  t o  r e a c h  t h e  p o i n t  where he  s a y s  an I s r a e l i  
l i f e  is worth more t h a n  an Egypt ian  l i f e  o r  t h e r e  a r e  any way i n  
which you r e a l l y  compare t h e s e  v a l u e s  and make a d e c i s i o n  f o r  
y o u r s e l f .  I t  t a k e s  a S e c r e t a r y  o f  S t a t e  o r  somebody who g e t s  
p a i d  f o r  b e a r i n g  t h a t  much r i s k ,  and now w e  a r e  i n t o  a n o t h e r  kind 
of  r i s k ,  t o  make t h a t  d e c i s i o n .  I t h i n k  t h i s  is where t h e  s o c i a l  
s c i e n t i s t  h a s  t o  s t o p .  

MR. KHASNABIS: My comment is d i r e c t e d  towards  Mr. 
Monroe's o r i g i n a l  remark.  T h i s  h a s  t o  d o  w i t h  e s t a b l i s h i n g  g o a l s  
t h a t  a r e  a c h i e v a b l e  on one s i d e  and t h a t  a r e  d e s i r a b l e  on t h e  
o t h e r  s i d e .  I g e t  t h e  f e e l i n g  t h a t  Mr. Monroe is t a l k i n g  about  
having  a s i t u a t i o n  i n  which each  a c c i d e n t  c o u l d  t a k e  p l a c e  o n l y  
because  of  human e r r o r ,  and t h a t  seems t o  m e  a v e r y  d e s i r a b l e  
g o a l .  However, what concerns  me i n  t h a t  is € h i s  something t h a t  
w e  could  r e a l l y  a c h i e v e  and what a r e  t h e  t r a d e - o f f s ?  I b e l i e v e  
Mr. Monroe made t h e  comment y e s t e r d a y  t h a t  i f  an a u t o m o b i l e  h a s  
go  t o  go  through a s e r i e s  o f  checkings  and s a f e t y  p r o c e d u r e s ,  
t h e n  t h e  a v e r a g e  c o s t  of a C h e v r o l e t  could  be a s  much a s  $ 6 6 , 0 0 0 .  
When w e  a r e  t a l k i n g  about  a f i g u r e  l i k e  t h i s ,  t h e r e  is t h e  
q u e s t i o n :  "Is it r e a l l y  p o s s i b l e  t o  a t t a i n  t h a t  kind o f  a g o a l  
t h a t  w i l l  p e r m i t  t h e  o c c u r r e n c e  of  an a c c i d e n t  o n l y  because  o f  
human e r r o r ? "  

MR. SCHEFFEY: I t h i n k  t h i s  whole q u e s t i o n  o f  t h e  human 
a s  a p a r t  of  t h e  sys tem is one t h a t  is v e r y  d i r e c t l y  re la ted  t o  
t h e  r i s k - t a k i n g  problem. Many y e a r s  ago i n  t h e  i n t e r n a l  r e s e a r c h  
programs o f  our  own agency,  w e  d i s c a r d e d  t h e  o l d  c l i c h e :  " t h e  
c a u s e  of au tomobi le  a c c i d e n t s  is t h e  n u t  behind t h e  wheel." W e  
d o n ' t  buy it. In  f a c t ,  many times you have t o  ask t h e  q u e s t i o n ,  
even i n  t h e  c a s e s  where t h e  a n a l y s i s  of  t h e  a c c i d e n t  shows t h a t  
t h e  c a u s e  of  t h e  a c c i d e n t  was, q u o t e ,  "a human e r r o r , "  "d id  t h e  
d e s i g n  of  t h e  sys tem p l a c e  demands on t h e  human t h a t  were 
unreasonable?"  One m u s t  be v e r y  c a r e f u l  when you d e a l  w i t h  p r i -  
v a t e l y  o p e r a t e d  conveyances a s  compared t o  t h o s e  where you have 
a h i g h l y  s e l e c t e d  g r o u p  o p e r a t i n g  a p u b l i c  conveyance. In  t h e  
l a t t e r  c a s e  you d e a l  w i t h  t h e  upper end of t h e  c a p a b i l i t y  d i s t r i -  
b u t i o n  w h i l e  i n  t h e  case of  t h e  p r i v a t e l y  o p e r a t e d  v e h i c l e ,  w e  
have t o  p r o v i d e  f o r  impairment of normal c a p a b i l i t y  o u t  t o  a 
r a t h e r  ex t reme l i m i t  i n  t h e  t a i l s  of  t h a t  d i s t r i b u t i o n ,  t h e  l i m i t  
o f t e n  s e t  n o t  by p e o p l e  involved  i n  t h e  s a f e t y  programs,  b u t  by 
t h e  c o u r t s  and by t h e  l e g i s l a t o r s  who d e c i d e  what is and what is 
n o t  an i n f r i n g e m e n t  o f  p r i v a t e  r i g h t s  and whether  o r  n o t  you can  
g r a n t  a l i c e n s e .  

So a g a i n  t h e  human is a p a r t  of  t h e  sys tem and d e a l i n g  
r e a l i s t i c a l l y  w i t h  h i s  c a p a b i l i t i e s  is a p a r t  of t h e  d e s i g n  o f  
t h e  system. 

MR. BERKHOUT ( u n i v e r s i t y  o f  South Dakota) :  I would 
l i k e  t o  g i v e  some examples of  t h a t .  People  a r e  a l s o  machines  and 
w e  a r e  n o t  e n t i r e l y  s u r e  how t h e y  work. I have been doing  some 
work i n  p e r c e p t i o n  o f  o p t i c a l  i l l u s i o n s  a s  t h e y  r e l a t e  t o  c e r t a i n  
highway s i t u a t i o n s  and it is c l e a r  t h a t  i n  many c a s e s  what is 
a s s i g n e d  o r i g i n a l l y  as a human e r r o r  o r  s t u p i d i t y  i n  an a c c i d e n t  
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c a n  be a n a l y z e d  i n  te rms  of  v i s u a l  i n p u t s  t h a t  c r e a t e d  a f a l s e  
impress ion  i n  t h e  mind of  a p e r s o n  which i n  some way c o n t r i b u t e d  
t o  t h e  ' acc ident .  

Whether he  should  have been t r a i n e d  i n  s e e i n g  t h e s e  
i l l u s i o n s  and n o t  have seen them i s ,  I t h i n k ,  a moot p o i n t .  The 
f a c t  is t h a t  you can ,  a t  some p o i n t ,  p r e d i c t  t h a t  i n  any s i t u a -  
t i o n  p e o p l e  make some e r r o r s .  
w e  have been s t u d y i n g  emergency warning l i g h t s  t h a t  g e t  b o l t e d  t o  
t h e  roof  of  v e h i c l e s .  Some of them wi th  p a r t i c u l a r  p a t t e r n s  of  
f l a s h i n g ,  p a r t i c u l a r  c o l o r s ,  have t h e  n a s t y  h a b i t  of  looking  a s  
i f  t h e y  a r e  r e c e d i n g  from you when t h e y  a r e ,  i n  f a c t ,  s t a n d i n g  
s t i l l .  I f  you have one of  t h e s e  t h i n g s  on t h e  roof  of your c a r  
and you a r e  parked on t h e  s h o u l d e r  w r i t i n g  a t i c k e t ,  somebody is  
l i k e l y  t o  d r i v e  $ i n t o  your t a i l p i p e .  T h i s  is  n o t  a f a i r l y  f r e -  
quent  a c c i d e n t ,  b u t  it d o e s  happen. The numbers I remember i n  
C a l i f o r n i a  i n  t h e  e a r l y  s e v e n t i e s  were somewhere between 1 5  and 
2 0  o c c u r r e n c e s  of  t h i s  kind a y e a r ,  where somebody a p p a r e n t l y  

' assumed t h a t  t h e  squad c a r  parked on t h e  s h o u l d e r  of  t h e  road was 
moving and d r o v e  i n t o  i t .  People  s a y ,  w e l l ,  he  m u s t  have been 
a s l e e p .  How could  he  have made such  a dumb m i s t a k e ?  B u t  t h e  
p o s s i b i l i t y  t h a t  he  a c t u a l l y  saw t h e  c a r  a s  moving f o r  r e a s o n s  
t h a t  d e a l  w i t h  human p e r c e p t i o n ,  is one of  t h e  p o s s i b i l i t i e s  t h a t  
h a s  t o  be c o n s i d e r e d  a l s o .  

.To g i v e  you a c o u p l e  of examples ,  

There a r e  o t h e r  c l a s s e s  of  a c c i d e n t s  t h a t  I have had a 
chance t o  look i n t o  where t r u c k  d r i v e r s  have demolished a camper 
parked on t h e  s i d e  of  t h e  road .  Again,  t h e  q u e s t i o n  was, d i d  he 
f a l l  a s l e e p  a t  t h e  wheel? I t  is e a s y  t o  check t h e  t r u c k e r ' s  
l o g s .  H e  h a s  been d r i v i n g  a l l  n i g h t  and t h i n g s  l i k e  t h a t ,  and 
y e t  when you look  a t  t h e  geometry of  t h e  s i t u a t i o n ,  a low s e r i e s  
of . h i l l s  w i t h  t h e  h o r i z o n  c o n s t a n t l y  moving up and down, and wi th  
t h e  r e l a t i o n s h i p  of  t h e  h o r i z o n  t o  t h e  parked c a r  c o n s t a n t l y  
changing ,  it is a l s o  c l e a r  t h a t  i n  t h i s  p a r t i c u l a r  c a s e  t h i s  was 
an i l l u s i o n  of  motion.  I t  w a s n ' t  a t  a l l  c l e a r  t o  t h e  d r i v e r  t h a t  
t h e  c a r  t h a t  was s t a t i o n a r y  was i n  f a c t  s t a t i o n a r y .  You could  
c r e a t e  a fun-house kind o f  i l l u s i o n  t h a t  t h e  t h i n g  was i n  f a c t  
moving, and I c a n  t h i n k  of  some Other  examples where i n t e r c h a n g e  
geometry and s t acks  of  f reeways  sometimes g i v e  you t h e  impress ion  
t h a t  c a r s  a r e  moving towards  you a t  g r e a t  s p e e d s  when i n  f a c t  
t h e y  a r e  moving a t  r i g h t  a n g l e s  t o  you a t  some s m a l l e r  speeds .  
One example is o f  c a r s  moving around c l o v e r l e a f  i n t e r c h a n g e s  a t  
n i g h t ,  when you c a n ' t  s e e  t h e  e n t i r e  body of  t h e  c a r ,  b u t  you a r e  
j u s t  judging  t h e  h e a d l i g h t s .  R e l a t i v e  t o  t h e  movement o f  o t h e r  
h e a d l i g h t s  you can  sometimes g e t  a r e a l  shock ,  and suddenly  f e e l  
t h a t  a c a r  is d r i v i n g  r i g h t  a t  you when i n  f a c t  it i s n ' t .  I t  is 
going  on a d i f f e r . e n t  t r a j e c t o r y .  These a r e  t h i n g s  t h a t  would 
be p u t  down a s  human e r r o r  O K  s t u p i d i t y ,  b u t  I t h i n k  t h e y  a r e  
p r e d i c t a b l e .  They a r e  p a r t  of  t h e  behavior  of  p e o p l e  a s  
machines .  There  is  n o t  such  a c l e a r  l i n e  between where t h e  human 
e r r o r  t a k e s  p l a c e  i n  t h e  s e n s e  t h a t  t h o s e  a r e  j u s t  p e o p l e  and w e  
have t o  r e a l i z e  t h a t  w e  a r e  t a k i n g  t h e  bot tom end of  t h e  d i s t r i -  
b u t i o n ,  or when you t h i n k  t h a t  t h e s e  a r e  j u s t  a d d i t i o n a l  t o p i c s  
f o r  r e s e a r c h  t h a t  c a n  become p a r t  of  t h e  a n a l y s i s  o f  t h e  system. 

I would l i k e  t o  m a k e  one more comment about  r i s k  
t a k i n g .  I en joyed  t h e  remarks you made about  g r o u p  mora le  and 
t h e  i n c r e a s e d  w i l l i n g n e s s  t o ' t a k e  what seemed l i k e  r i s k s ,  b u t  t o  
do t h e  j o b  s a f e r .  I have never  f e l t  t h a t  people  w i l l i n g l y  t a k e  
a l l  t h a t  many r i s k s  a t  a l l .  I t h i n k  t h e  r i s k - t a k i n g  d e c i s i o n  
model of d r i v e r  behavior  is p r o b a b l y  n o t  a v e r y  rewarding one t o  
u s e .  I t h i n k  t h a t  t h e  l e v e l  of  r i s k  t h a t  p e o p l e  a r e  aware o f  
t a k i n g  is s imply  t h e  l e v e l  of  a n x i e t y  t h a t  t h e y  f e e l  and t h a t  
t h e y  a r e  n o t  r e a l l y  making d e c i s i o n s  t o  t a k e  r i s k s ,  p e r  se. I 
d o n ' t  t h i n k  you would ever  f i n d  somebody, drunk O K  s o b e r ,  p a s s i n g  
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a c a r  i f  he t h o u g h t  t h a t  he  had one chance i n  1 0  o f  n o t  making 
it. I t h i n k  t h a t  he  wil l .  o n l y  p a s s  a n o t h e r  c a r  on a highway i f  
he t h i n k s  he  h a s  1 0 0 ' p e r c e n t  chance of  making i t ,  b u t  he  may be 
wrong! I t h i n k  t h e  a n a l y s i s  o f  a decis ion-making model t h a t  
i n c l u d e s  programming i n  some w i l l i n g n e s s  on t h e  p a r t  of  t h e  
d r i v e r  t o  a c c e p t  a f i n i t e  r i s k  of  g e t t i n g  k i l l e d  i n  t h e  n e x t  30 
seconds  is p r o b a b l y  a mis taken  one.  You may f i n d  an o c c a s i o n a l  
c a s e  l i k e  t h i s .  I t h i n k  t h i s  i s e q u i v a l e n t  t o  v e h i c u l a r  s u i c i d e  
i f  you f i n d  it. I t h i n k  it is v e r y  uncommon and I t h i n k  i n  most 
cases d r i v e r  behavior  is p r e d i c a t e d  on t h e  p e r c e p t i o n  of a 
v i r t u a l  c e r t a i n t y  o f  succeeding  i n  maneuvers t h a t  t h e y  a r e  
making. I have  g o t t e n  r a t h e r  annoyed sometimes a t  s e e i n g  t h e  
r i s k - t a k i n g  models t h a t  a s s u m e  p e o p l e  a r e  w i l l i n g  t o  t a k e  some 
p e r c e i v a b l y  f i n i t e  r i s k  of  g e t t i n g  k i l l e d  i n  t h e  immediate 
f u t u r e .  I d o n ' t  t h i n k  people  f e e l  t h a t  way b u t  I t h i n k  t h a t  
c e r t a i n  t y p e s  of  hazardous  envi ronments  r a i s e  t h e i r  a n x i e t y  l e v e l  
w i t h o u t  r e a l l y  any ca1cu: la t ions  or even awareness  of  t h e  a c t u a l  
r i s k s  involved  on t h e  p a r t  of t h e  p e o p l e  d r i v i n g .  

MR. J. MARGOLIN: Would you a c c e p t  one q u a l i f i c a t i o n  on 
t h a t ?  

MR. BERKHOUT: S u r e .  

MR. J. MARGOLIN: Well maybe two. The f i r s t  would be 
t h a t  sometimes t h a t  p e r c e p t i o n  of  danger  d o e s  e f f e c t  t h e  
psycho-motor behavior  s u f f i c i e n t l y  t o  make a d i f f e r e n c e .  The 
second is t h e  one t h a t  I a m  r e a l l y  t r o u b l e d  w i t h  and maybe w e  
have t o  f a c t o r  i n t o  our s i t u a t i o n  even more and t h a t  is t h e  g r o u p  
p r o c e s s .  L e t  m e  p l a y  games w i t h  t h e  words, " r i s k - r e w a r d " .  
U n f o r t u n a t e l y ,  i n  our s o c i e t y  t o d a y ,  e s p e c i a l l y  w i t h  p a r t  of  t h e  
teen-age p o p u l a t i o n ,  or t h e  e a r l y  t w e n t i e s  p o p u l a t i o n ,  t h e r e  is  
some reward f o r  t h e  appearance  of r i s k  t a k i n g .  There is s t a t u s  
involved  i n  t h a t .  It may n o t  be a l a r g e  p a r t  of  our p o p u l a t i o n .  
I s u s p e c t  it a c c o u n t s  f o r  a s i z a b l e  number of  our  a c c i d e n t s .  A 
young man a l o n e  i n  h i s  c a r  w i l l  n o t  t a k e  t h e  r i s k .  I f  t h e r e  a r e  
f o u r  g i r l s  i n  t h e  back and h e  wants  t o  look  l i k e  a h e r o  who c a n  
c u t  i n  around t h o s e  t r u c k s ,  he  may take  a r i s k  t o  look  good. So 
t h e  reward for r i s k  as  a p a r t  of g r o u p  p r o c e s s  may be  one of  t h e  
t h i n g s  t h a t  w e  a l l  know a b o u t  and needs  t o  be . f a c t o r e d  i n t o  t h a t  
p r o c e s s  . 

MR. BURNS: I w a s  impressed w i t h  t h e  comments made from 
our c o l l e a g u e  from South Dakota and I t h i n k  w e  can  a l l  a g r e e  t h a t  
from a sys tems s a f e t y  p o i n t  o f  view t h a t  t h e  human f a c t o r  is v e r y  
impor tan t .  I t h i n k  w e  can  a g r e e  t o o  t h a t  t h e r e  is a l o t  t h a t  w e  
d o n ' t  know about  t h e  human f a c t o r .  NOW, having  s t a t e d  t h e  
p e r c e p t i o n  or l ack  of p e r c e p t i o n  on t h e  p a r t  o f  p e r s o n s  who 
t r a v e r s e  t h e  highway, t h e  q u e s t i o n  came t o  m e ,  knowing t h i s ,  what 
d o  w e  do? How do w e  s o l v e  t h a t  problem? Do w e  widen t h e  s h o u l d e r  
O K  what answers  a r e  a v a i l a b l e  from your- e x p e r i e n c e  t h a t  you can  
s u g g e s t  t o  u s  t h e r e ?  

h a v e n ' t  t h o u g h t  about  t h e  problem i n  t h e  te rms  t h a t  Mr. Wakeland 
sugges ted  f o r  c a p i t a l  inves tment  p e r  d o l l a r  o f  r e s e a r c h  done ,  and 
I have a f e e l i n g  t h a t  if you come up w i t h  a s u g g e s t i o n  t h a t  t h e  
e n t i r e  p e r c e i v e d  geometry o f  t h e  n a t i o n ' s  highway sys tem be 
changed,  it is n o t  going t o  be  t e r r i b l y  w e l l  r e c e i v e d  and 
s h o u l d n ' t  be. P o s s i b l y  j u s t  some way of  making p e o p l e  aware t h a t  
t h i s  can  happen t o  them, I have a v e r y  low o p i n i o n  o f  d r i v e r  
e d u c a t i o n  c o u r s e s ,  b u t  t :his  is c e r t a i n l y  one of  t h e  t h i n g s  t h a t  
could  be  programmed i n t o  t h e  d r i v e r  e d u c a t i o n  c o u r s e .  I t  might  
be a ha l f -hour  f i l m  on t:he kind of  i l l u s i o n s  you a r e  l i k e l y  t o  
f i n d ,  s t a r t i n g  o f f  w i t h  f i v e  minutes  on what an i l l u s i o n  is and 

MR. BERKHOUT: W e l l ,  I d o n ' t . r e a l l y  know because  I 
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showing p e o p l e  how l i n e s  of  d i f f e r e n t  l e n g t h s  can  seem t o  be t h e  
same and t h e n  showing them what kind o f  i l l u s i o n s  t h e y  a r e  l i k e l y  
t o  f i n d  on t h e  highways. I h a v e n ' t  t h e  s l i g h t e s t  n o t i o n  t h a t  
t h i s  would d o  any good, b u t  a t  l e a s t  it is a s t a r t  and t h a t  
wouldn ' t  .be  t o o  expens ive .  

h i g h  a c c i d e n t  i n t e r s e c t i o n s ,  i f  you d o  have a f reeway i n t e r c h a n g e  
or  you do have an i n t e r s e c t i o n  i n  an urban s i t u a t i o n  where you 
a r e  g e t t i n g  a r e a s o n a b l y  h i g h  l e v e l  o f  a c c i d e n t s  i n  t h e  c o u r s e  of  
a y e a r .  Maybe you ought  t o  a n a l y z e  it from an o p t i c a l  p o i n t  of  
view,  from p e r c e p t i o n s  o f  p e o p l e  who a r e  p a s s i n g  through.  

t o  a m p l i f y  t h e  s ' ta tement  t h a t  was j u s t  made. I am sure,  a s  was 
i n d i c a t e d ;  w e  a r e  n o t  go ing  t o  g e t  a t o t a l  r e d e s i g n  of  georne t r ics  
of t h e  e n t i r e  h i g h w a y  sys tem,  b u t  I t h i n k  it is impor tan t  t h a t  
human f a c t o r s  p e o p l e  g e t  t h e  message a c r o s s  t o  e n g i n e e r s ,  t r a f f i c  
people  involved  i n  t r a f f i c  s a f e t y ,  and maybe p o l i c e  o f f i c i a l s  
t h a t  a t  some h i g h  a c c i d e n t  l o c a t i o n s  human f a c t o r s  may indeed by 
t h e  problem. I d o n ' t  t h i n k  w e  a r e  g e t t i n g  t h a t  message a c r o s s  
now f o r  s e v e r a l  r e a s o n s .  I f  you t a l k  t o  p e o p l e  a b o u t  h i g h  acci-  
d e n t  l o c a t i o n s  t h e y  t e l l  you it is t h e  damned d r i v e r  a g a i n ,  n o t  
t h e  f a c t  t h a t  t h e r e  might  be a breakdown i n  t h e  sys tem a t  a 
p a r t i c u l a r  l o c a t i o n .  The sys tem a t  a p a r t i c u l a r  l o c a t i o n  can  be 
c o r r e c t e d ,  whereas  w e  might  n o t  be  a b l e  t o  c o r r e c t  t h e  sys tem on 
a n a t i o n a l  b a s i s .  I am convinced  t h a t  w e  s t i l l  h a v e n ' t  g o t t e n  
t h e  message a c r o s s  t o  a l o t  of  p e o p l e  t h a t  human f a c t o r s  m u s t  be 
t a k e n  i n t o  a c c o u n t ,  t h e  d r i v e r  m u s t  be t a k e n  i n t o  account  i n  many 
of  t h e s e  s i t u a t i o n s  and a c c i d e n t  i n v e s t i g a t i o n s ,  o r  on t h e  s c e n e  
i n v e s t i g a t i o n s  s imply  a r e  n o t  t a k i n g  t h a t  i n t o  c o n s i d e r a t i o n  i n  
many cases. 

Another t h i n g  you can  d o  is j u s t  s t a r t  s u r v e y i n g  your 

n 
MR. HUMPHREYS ( U n i v e r s i t y  o f  T e n n e s s e e ) :  I would l i k e  

MR. SCHEFFEY: I would l i k e  t o  a s s u r e  you t h a t  my own 
agency h a s  g o t t e n  t h e  message and i n  our programs,  approximate ly  
30 p e r c e n t  of  t h e  money t h a t  w e  spend on s a f e t y  r e s e a r c h  is on 
human f a c t o r s  a s p e c t s  o f  t h e  problem. W e  c e r t a i n l y  would a g r e e  
t h a t  it is a v e r y  i m p o r t a n t  a s p e c t .  

MR. ROLAND: Perhaps  w e  could  p u t  t h i s  a n o t h e r  way. I 
t h i n k  t h a t  w e  w i l l  a l l  a g r e e  t h a t  a l l  a c c i d e n t s  a r e  caused  by t h e  
human. Whether it is i n  t h e  c o n c e x  d e s i g n ,  development ,  o r  
o p e r a t i o n  of  t h e  sys tem,  a l l  a c c i d e n t s  a r e  caused  by t h e  human. 
B u t  what w e  a r e  t r y i n g  t o  d o ,  I b e l i e v e ,  on our n a t i o n a l  ba lanced  
approach ,  is t o  work w i t h  t h e  hardware t o  somewhat m i t i g a t e  t h e  
tendency  f o r  human e r r o r  i n  one of  t h e s e  p h a s e s  o f  sys tem 
development or o p e r a t i o n .  We m u s t  cope w i t h  t h i s  e r r o r  i n  
concept  d e s i g n  development  and o p e r a t i o n  i n  some way. 

As f a r  as r i s k  t a k i n g ,  though,  I f e e l  somewhat 
d i f f e r e n t l y  t h a n  t h e  gent leman from South  Dakota i n  t h a t  i n  
myself and a l l  of my f r i e n d s ,  I s e n s e  t h a t  when t h e y  p u l l  o u t  on 
t h e  highway t o  p a s s  a n o t h e r  c a r ,  t h e y  p e r c e i v e  a d e g r e e  of r i s k .  
They d o  n o t  p e r c e i v e  z e r o  r i s k ,  and t h e y  a c c e p t  t h i s  r i s k  i n  
p a s s i n g  f o r  t h e  g a i n  i n  moving t h e i r  c a r  more q u i c k l y  t o  t h e i r  
d e s t i n a t i o n .  I t h i n k  w e  a l l  t a k e  r i s k s  n o t  j u s t  i n  d r i v i n g  b u t  
i n  e v e r y t h i n g  w e  do. We p e r c e i v e ,  c o n s c i o u s l y ,  a d e g r e e  of  r i s k  
when w e  c l i m b  on a c h a i r l i f t  w i t h  no g u a r d ,  y e t  w e  see no 
c h a i r l i f t s  i n  t h e  world w i t h  g u a r d s  on them. I t h i n k  a l l  of  
t h e s e  t h i n g s  a r e  p a r t  o f  our d a i l y  l i f e  and t h e  w i l l i n g n e s s  t o  
t a k e  t h i s  p e r c e i v e d  r i s k  is a f u n c t i o n  of  t h e s e  many human 
s o c i e t a l  v a l u e s  t h a t  w e  d e a l  w i t h  and is i n  t h e  make-up o f  each 
i n d i v i d u a l ,  who is q u i t e  d i f f e r e n t  i n  h i s  w i l l i n g n e s s  t o  a c c e p t  
r i s k .  
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s e v  
MR. SCHEFFEY: W e  seem t o  have on t h e  f l o o r  h e r e  

1 l e v e l s  o f  awareness  of  r i s k .  The p e r c e i v e d  d e l i b e r a t e  
r i s k  t h a t  was mentioned h e r e  i n  t h e  case o f  t h e  young d r i v e r  who 
does  it t o  impress  p e o p l e ,  t h e  p e r c e i v e d  r i s k  of  a d r i v e r  who 
a c c e p t s  t h e  f a c t  t h a t  he  d o e s n ' t  have a 1 0 0  p e r c e n t  chance of  
g e t t i n g  around t h a t  v e h i c l e  he is t r y i n g  t o  p a s s  and t h e n +  I 
t h i n k ,  a n o t h e r  r i s k  that. is v e r y  a p p a r e n t  is t h e  f a c t  t h a t  when 
you go  o u t  and p u r c h a s e  t h e  au tomobi le ,  you have e x p r e s s e d  a 
w i l l i n g n e s s  t o  assume a c e r t a i n  d e g r e e  of  r i s k  i n  o p e r a t i n g  t h a t  
on t h e  highways,  o r  when you c l i m b  on a commercial a i r c r a f t  you 
a r e  i n  t h e  a c t  of  p a r t i c i p a t i n g  i n  t h e  system and you a r e  
assuming a r i s k  and whether  you a r e  c o n s c i o u s  of  it o r  n o t  your 
p a r t i c i p a t i o n  i n  t h a t  sys tem is ,  t o  a d e g r e e ,  a mark o f  your 
a c c e p t a n c e  o f  some level .  o f  r i s k .  Maybe w e  can  s o l v e  t h i s  and 
g e t  it c l e a r e d  up by some a d d i t i o n a l  s p e a k e r s  p a r t i c i p a t i n g  
h e r e .  

MR. WAKELAND: I t h i n k  w e  can  t a k e  t h i s  d i r e c t l y  from 
p a r t  o f  Mr. Monroe's q u e s t i o n  t h a t  w a s n ' t  answered. H e  asked u s  
what t h e  element  o f  exposure  s h o u l d  be i n  a v i a t i o n  and he p o i n t e d  
o u t  t h a t  you had a r a t e  o f  about  f o u r  f a t a l i t i e s  p e r  100 ,000  
o p e r a t i n g  h o u r s .  I n  commercial a v i a t i o n  and g e n e r a l  a v i a t i o n  it 
is about  t h e  same. However, you can  a n a l y z e  t h a t  on a d i f f e r e n t  
b a s i s .  Our background m a t e r i a l  shows f o r  g e n e r a l  a v i a t i o n  a 
f a t a l i t y  r a t e  o f  2 0  p e r  100 m i l l i o n  passenger  mi les  which 
compares w i t h  .13 f o r  a i r  c a r r i e r s .  Now, t h a t  is a r a t i o  of 
what ,  20 over  .13? I t  .is about  n o t  q u i t e  1 0 0  o r  so  -- a 
t remendous ly  d i f f e r e n t  r a t i o .  

I have heard  t h a t  e x p l a i n e d  on t h e  t h e o r y  t h a t  p e o p l e  
r i d i n g  on a i r  c a r r i e r s  e x p e c t  o r  d e s i r e  t o  be t a k i n g  v i r t u a l l y  no 
r i s k ,  whereas  t h o s e  who a r e  i n  g e n e r a l  a v i a t i o n ,  p a r t i c u l a r l y  
p r i v a t e  f l y i n g  d o n ' t  c a r e  whether t h e y  a r e  t a k i n g  a r i s k  or  n o t .  
What t h a t  t e l l s  u s  is t h a t  w e  c a n n o t  a c c e p t  any one s i n g l e  r a t i o  
f o r  t h e  e x p r e s s i o n  o f  h a z a r d ,  t h a t  w e  m u s t  look  a t  what v a l u e s  

of l o s s  t o  exposure  f o r .  I f  you a r e  g o i n g ' t o  u s e  it t o  d e c i d e  
whether you as an i n d i v i d u a l  would l i k e  t o  t r a v e l  from h e r e  t o  
Chicago w i t h  a f r i e n d  who h a s  a p r i v a t e  a i r c r a f t ,  o r  whether  you 
w i l l  go  by commercial a v i a t i o n ,  you need t o  know t h a t  t h i s  
enormously d i f f e r e n t  r i s k  is t h e r e ,  and you d o  n o t  know t h a t .  
You c a n n o t  know it i f  you a c c e p t  t h e  p e r  100,000 hour f i g u r e ,  
because  t h e  d i f f e r e n c e  in  your p e r s o n a l  r i s k  is h idden .  W e  have 
found t h i s  f r e q u e n t l y .  W e  have o t h e r  p l a c e s  where t h i s  same 
f a c t o r  is found. For example,  i n  t h e  f a t a l i t y  r a t e  per  b i l l i o n  
ton-mi les  of  f r e i g h t  t r a n s p o r t a t i o n ,  t h e  d i f f e r e n c e  between 
c a r r y i n g  c r u d e  o i l  by p i p e l i n e  and by t a n k  t r u c k  on t h e  highway 
is around 1,000 t o  one.  That  is t o  s a y ,  t h e r e  a r e  a b o u t  1 ,000 
t i m e s  as many f a t a l i t i e s  on t h e  highway f o r  i n t e r s t a t e  motor 
c a r r i e r  t r a n s p o r t a t i o n  a s  t h e r e  a r e  f o r  p i p e l i n e s .  N a t u r a l l y ,  
t h e  t r u c k i n g  i n d u s t r y  d o e s  n o t  a c c e p t  t h e  "per  b i l l i o n  ton-mile  
r a t e "  as be ing  a v a l i d  measure,  and t h e y  a r e  working v e r y  hard  t o  
f i g u r e  o u t  r e a s o n s  why it i s n ' t  l o g i c a l  t o  u s e  t h a t .  I f i n d  t h a t  
everybody i n  g e n e r a l  a v i a t i o n  wants  t o  u s e  t h e  per  hundred 
thousand hour f i g u r e .  It is t h e  customer f o r  a i r  t r a n s p o r t  who 
ought  t o  be t o l d  what t h e  d i f f e r e n c e  is on a per  passenger  m i l e  
b a s i s ,  s o  you c a n ' t  l i m i t  it j u s t  t o  one exposure  f i g u r e .  Y O U  
have t o  f i g u r e  o u t  what it is f o r  and t h a t  is where t h e  r e s e a r c h  
on s o c i a l  s c i e n c e  h a s  t o  come i n .  

a r e  s e r v e d .  You m u s t  know what you a r e  going t o  u s e  your r a t i o  

What I have been t a l k i n g  about  h e r e  is a way t o  look a t  
t h e  problem and what I am s a y i n g  is t h a t  you f o l k s  who a r e  i n  
s o c i o l o g y  and law and o t h e r  s o c i a l  d i s c i p l i n e s ,  ought  t o  be 
l o o k i n g  a t  t h e s e  problems much more i n t e n s i v e l y  so t h a t  w e  have 
l o t s  o f  p a p e r s  on t h i s  ! s u b j e c t ,  n o t  j u s t  a few d i s c u s i s o n s  a t  a 
p a n e l  l i k e  t h i s .  



120 

MR. MONROE: I need a chance t o  r e p l y .  I c a l l e d  f o r  
some hones ty .  The t a b l e  on page 35 o f  t h e  S e c r e t a r y ' s  s t a t e m e n t  
of  t r a n s p o r t a t i o n  p o l i c y  is a c l a s s i c  example of  one of  t h e  
problems t h a t  Dr. G r i m a l d i  remarked on i n  communications. Here 
is a t e c h n i c a l l y  c o r r e c t  t a b l e  which is m i s l e a d i n g  u n t i l  you read  
t h e  f o o t n o t e  which g i v e s  t h e  comparison as be ing  something 
comple te ly  d i f f e r e n t  from a l l  o f  t h e  o t h e r  d a t a  i n  t h e  t a b l e .  
Hence, innumerable  p e o p l e  have jumped t o  t h e  c o n c l u s i o n  h e r e .  
A l l  I am p o i n t i n g  o u t  w i t h  r e s p e c t  t o  f a t a l i t y  r a t e s  is i n  t h e  
"per  hour of  o p e r a t i o n "  o f  t h e  kind of v e h i c l e  ( i n  our p a r t i c u l a r  
c a s e  a s  between a i r  c a r r i e r s  and g e n e r a l  a v i a t i o n ) ,  t h e  f a t a l i t y  
r a t e  is a l m o s t  i d e n t i c a l .  

I t h i n k  t h e r e  is a n o t h e r  i n t e r e s t i n g  anomaly i n  t h i s .  
C o n t r a r y  t o  t h e  e x p e r i e n c e  i n  s u r f a c e  t r a n s p o r t a t i o n ,  t h e  
i n c i d e n c e  of i n j u r i e s  i n  a v i a t i o n  is about  h a l f  of t h e  f a t a l i t y  
r a t e  r a t h e r  t h a n  be ing  s e v e r a l  times it .  T h i s  is an i n t e r e s t i n g  
a s p e c t  of  t h i s  problem. I t h i n k  t h a t  q u i t e  o f t e n  w e  have f a i l e d  
t o  f o c u s  on t h e  t h i n g s  which w i l l  e n a b l e  u s  t o  look  a t  what a r e  
t h e  i m p l i c a t i o n s ?  For i n s t a n c e ,  i f  t h e  f a t a l i t y  r a t e s  a r e  roughly 
approximate ,  t h e n  does  t h a t  mean t h a t  a i r  c a r r i e r s  a r e  be ing  
r e g u l a t e d  more t h a n  t h e y  need t o  be? Are w e  engaging i n  
e x c e s s i v e  c o s t s  o r  is t h e  o p e r a t i o n  of  t h a t  complex a i r c r a f t  t h a t  
much more c o s t l y  t o  o b t a i n  t h a t  e q u i v a l e n t  a c c i d e n t  r a t e ,  o r  
f a t a l i t y  r a t e ?  There a r e  s e v e r a l  i m p l i c a t i o n s  t o  t h i s  kind of  a 
q u e s t i o n  t h a t  you d o n ' t  a r r i v e  a t  when you look  a t  t h e s e .  I am 
t a l k i n g  h e r e  i n  a p u b l i c  forum where w e  a r e  t a l k i n g  w i t h  
government and i n d u s t r y ,  presumably a d d r e s s i n g  i s sues  of  p u b l i c  
p o l i c y  making and it seems t o  m e  t h a t  presumably t h e  government 
is i n t e r e s t e d  i n  e x t e n d i n g  a roughly  even hand t o  a l l  c i t i z e n s .  

Now, t h e r e  may be  a u s e  f o r  t h e  s t a t i s t i c  t h a t  you 
r e f e r r e d  t o  f o r  i n d i v i d u a l  r i s k - t a k i n g  e v a l u a t i o n s .  I have no 
qualms o r  r e s e r v a t i o n s  about  p r o v i d i n g  t h a t  m a t e r i a l  o r  t h o s e  
s t a t i s t i c s .  The o n l y  t h i n g  I would s a y  is t h a t  when i t  comes t o  
p u b l i c  p o l i c y  making, t h e  e s t a b l i s h m e n t  of  where government ,  a s  a 
m a t t e r  of  p u b l i c  i n t e r e s t ,  should  spend i ts  money i n  p u r s u i t  of  
c e r t a i n  programs,  t h e n  w e  had p r o b a b l y  b e t t e r  go back t o  looking  
a t  a s  c l o s e  t o  a n  a c c u r a t e  exposure  measure a s  w e  can  p o s s i b l y  
g e t  r a t h e r  t h a n  p r o x i e s  which o n l y  s o r t  o f  c o n f u s e  t h e  i s s u e .  

MR. FOLEY (FHWA):  W e  were j u s t  t a l k i n g  h e r e  about  
r a t e s  and r a t e s  a r e  a v e r y  c o n v e n i e n t  mechanism t h a t  w e  u s e  t o  
sometimes p a t  o u r s e l v e s  on t h e  back t h a t  w e  a r e  making p r o g r e s s .  
The p u b l i c  g e n e r a l l y  l o o k s  a t  t h i n g s  i n  te rms  of  a c t u a l  number 
r e d u c t i o n s  and t h e s e  a r e  a l o t  h a r d e r  t o  g e t ,  p a r t i c u l a r l y  on t h e  
highway s i d e .  

The q u e s t i o n  of  v o t i n g  was mentioned a c o u p l e  of  times 
t h i s  morning and t h e  v o t e  on t h e  m a t t e r  of  s a f e t y  o f t e n  shows up 
i n  what Congress  d o e s ,  what Congress  t e l l s  u s  t o  do and ,  t o  t h e  
e x t e n t  t h a t  our  sys tem works, I t h i n k  it is a p r e t t y  good one.  
For some i n d i c a t i o n  of  t h e  g e n e r a l  ph i losophy of  t h e  American 

, people  take  a look  a t  what Congress  h a s  t o l d  u s .  They have t o l d  
us  t h a t  t h e y  want no commercial ,  o r  p r a c t i c a l l y  no commercial 
a v i a t i o n  f a t a l i t i e s  and t h e y  go  t o  a l l  k i n d s  of  expense  t o  m a k e  
NTSB work much h a r d e r  on t h a t  p a r t  of t h e  problem t h a n  on t h e  
highway p a r t  of  t h e  problem. They t e l l  u s  i n  t h e  Department t h a t  
w e  a r e  t o o  r e s t r i c t i v e  when w e  t e l l  p e o p l e  t h e y  should  wear 
motorcyc le  h e l m e t s ,  o r  t h a t  t h e y  should  have i n t e r l o c k s  on t h e i r  
c a r s .  It  g e t s  back ,  I t h i n k ,  t o  Chuck 's  opening s t a t e m e n t s  about  
what t h e  p u b l i c  is w i l l i n g  t o  t a k e  a chance on. I j u s t  would 
l i k e  t o  s a y  l e t  u s  d o n ' t  hang a l l  of  our  answers  on r a t e s  and I 
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would l i k e  t o  make one p e r s o n a l  o b s e r v a t i o n  a b o u t  g e n e r a l  
av i a  t ion.  

It  seems t o  me t h a t  i n  g e n e r a l  a v i a t i o n  t h e r e  a r e  
c a t e g o r i e s ,  t h e r e  a r e  ranges .  I used t o  f l y  w i t h  a company p i l o t  
t h a t  I had more c o n f i d e n c e  i n  t h a n  any a i r l i n e  p i l o t .  H e  was s o  
doggoned c o n s e r v a t i v e  t h a t  i f  you were f l y i n g  over  t h e  golden  
t r i a n g l e  you would s a y ,  "Is t h a t  P i t t s b u r g h ? "  H e  would s a y ,  
" J u s t  a minute ,"  and he  would g e t  a t h r e e - p o i n t  f i x  and s a y  
" Y e s .  " 

MR. LACEY: I j u s t  wanted t o  make a n o t h e r  comment on 
M K .  Monroe's most f a v o r a b l e  f a t a l i t y  r a t e .  Obviously he  is 
s e a r c h i n g  f o r  t h e  r a t e  t h a t  is most f a v o r a b l e  t o  g e n e r a l  a v i a t i o n  
and I d o n ' t  blame him, b u t  t h e r e  a r e  o t h e r  c o n s i d e r a t i o n s  w i t h  
l i m i t e d  energy  r e s o u r c e s  and t h e  l i k e  and w e  a r e  t a l k i n g  a b o u t  
t r a n s p o r t a t i o n  a c t u a l l y  moving m a t e r i a l s  and p e o p l e .  Perhaps  w e  
need t o  q u a n t i f y  how much you a r e  moving. You have f a u l t e d  t h i s  
t a b l e ,  b u t  r e a l l y  when you p u t  everyone  on t h e  same denominator  
and numera tor ,  your 2 0  j u s t  g o e s  t o  19 .  I t  is n o t  t h a t  bad of  a 
l o t  t h a t  t h e y  have i n  t h e  t a b l e  t h e r e ,  and I t h i n k  t h a t  r e a l l y  w e  
need t o  be concerned a b o u t  how many p a s s e n g e r s  a r e  s a f e l y  moved 
and go  ahead and a r g u e  your h o u r s  of o p e r a t i o n ,  b u t  w e  a r e  r e a l l y  
l o o k i n g  a t  which mode is t h e  most f a v o r a b l e  t o  moving p e o p l e  
around.  

MR. SCHEFFEY: You a r e  s u g g e s t i n g  a more a p p r o p r i a t e  
exposure  measure is f a t a l i t i e s  per  100 m i l l i o n  passenger  m i l e s  
r a t h e r  t h a n  v e h i c l e  miles or h o u r s  of v e h i c l e  o p e r a t i o n ?  

MR. LACEY: R i g h t .  

MR. GRELLA ( M a t e r i a l s  T r a n s p o r t a t i o n  Bureau, D O T ) :  I 
would l i k e  t o  make some g e n e r a l  comments on t h i s  b u s i n e s s  of  
w i l l i n g n e s s  t o  t a k e  r i s k s  and p o s s i b l y  l e a d  t h a t  i n t o  what I 
t h i n k  is probably a c a s e  study going  on i n  t h e  U n i t e d  S t a t e s  
today  t h a t  probably  s h o u l d  bear  watching  by anybody i n  t h e  s a f e t y  
management f i e l d  because  it s e r v e s  a s  t h e  extreme of t h i s  
b u s i n e s s  o f  t h e  p u b l i c  needing t o  unders tand  t h e  r i s k  o r  a t  l eas t  
t h e  r e g u l a t o r s  needing t o  know o f  t h e  r e a s o n  t h e  p u b l i c  v o t e s  t h e  
way t h e y  d o ,  as Mr. Benner p o i n t e d  o u t .  We have a l l  heard  many 
t i m e s  t h a t  w e  have t o  m a i n t a i n  a r e a s o n a b l e  p e r s p e c t i v e  i n  t h i s  
b u s i n e s s .  My f e e l i n g  is t h a t  t h e  b i g g e s t  problem a s a f e t y  
r e g u l a t o r  f a c e s  is how t o  e x e r c i s e  h i s  judgment as  t o  what a 
d e g r e e  o f  a c c e p t a b l e  r i s k  is. 

The ex t reme I want t o  l e a d  i n t o  i n v o l v e s  t h e  n u c l e a r  
i n d u s t r y  and n u c l e a r  t r a n s p o r t a t i o n .  I t h i n k  w e  have a n  a c t u a l  
s i t u a t i o n  going  on where t h e  d e g r e e  of  w i l l i n g n e s s  o f  t h e  p u b l i c  
t o  take  r i s k ,  or a t  l ea s t  t h e i r  u n d e r s t a n d i n g  of  t h i s  problem, is 
t o t a l l y  o u t  of  p e r s p e c t i v e .  Those of  you who a r e  from C a l i f o r n i a  
a r e  probably  w e l l  aware of  p r o p o s i t i o n  1 5  which is on t h e  b a l l o t  
i n  J u n e  which could  be t h e  d e a t h  k n e l l  f o r  t h e  n u c l e a r  power 
i n d u s t r y .  

Here is a s i t u a t i o n  where t h e  p u b l i c  is e x e r c i s i n g  its 
r i g h t  t o  v o t e  on an i s s u e ,  and depending on t h e  kind o f  
i n f o r m a t i o n  t h a t  t h e  p u b l i c  h a s  i n  making t h e i r  d e c i s i o n  on t h a t  
i s s u e  t h e  i s s u e  w i l l  be  d e c i d e d .  I n  t h e  d i s c u s s i o n  paper  t h a t  
was handed o u t  t o  u s  under s t a n d a r d s  of  s a f e t y ,  it s a y s ,  "Is it 
u s e f u l  t o  d i f f e r e n t i a t e  g o a l s  i n  te rms  o f  r e d u c t i o n  of  a c c i d e n t s ,  
r e d u c t i o n  of  i n j u r i e s ,  r e d u c t i o n  of  f a t a l i t i e s ? "  I n  t h e  n u c l e a r  
i n d u s t r y  t h e r e  a r e  none of  t h e s e .  There  have been no a c c i d e n t s ,  
no f a t a l i t i e s ,  no i n j u r i e s .  
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The n e x t  term is " r e d u c t i o n  of  p r o b a b i l i t y  of 
c a t a s t r o p h i c  a c c i d e n t s " .  I n  t h i s  p a r t i c u l a r  f i e l d  t h e  whole 
b u s i n e s s  is aimed a t  reducing  t h e  p r o b a b i l i t y  of  c a s t r o p h i c  
a c c i d e n t s .  Can meaningfu l  g o a l s  be set i n  t h e s e  a r e a s ?  I am 
o n l y  throwing t h i s  o u t  as a d i s c u s s i o n  i t e m  because  it is an 
extreme c a s e  i n  which t h e r e  is n o t  a r e a s o n a b l e  p e r s p e c t i v e ,  i n  
my view,  between t h e  d e g r e e  of  w i l l i n g n e s s  o f  t h e  p u b l i c  t o  
a c c e p t  r i s k  a t  t h e  p r e s e n t  t i m e  i n  t h a t  a r e a  as opposed t o  o t h e r  
more commonly r i s k y  b u s i n e s s  t h a t  is a c c e p t e d  t o  v a r y i n g  d e g r e e s ,  
such a s  t r a f f i c  s a f e t y .  

I n  t h e  a r e a  o f  t r a n s p o r t a t i o n  w e  have t h i s  same s p r e a d  
of u n w i l l i n g n e s s  t o  t a k e  r i s k .  A f t e r  a s i m p l e  highway a c c i d e n t  
where t h e  t r u c k  c a r r i e d  r a d i o a c t i v e  c a r g o ,  w i t h i n  two days  t h e  
Governor of t h e  s t a t e  had immediate meet ings  t o  ban t r a n s p o r t a -  
t i o n  through t h e  s t a t e ,  even though t h e r e  w a s n ' t  any i n j u r y  or  
d e a t h ,  or even any damage a t  a l l .  

I d e t e c t  s i m i l a r  t e n d e n c i e s  i n  t h i s  d i r e c t i o n  i n  t h e  
o c c u p a t i o n a l  h e a l t h  f i e l d  where t h e r e  is a g r e a t  d e a l  of  r e a c t i o n  
because  o f  p r e s s  c o v e r a g e ,  t h i n g s  l i k e  t h e  kepone example, may 
l e a d  t o  an e x c e s s i v e  d e g r e e  of  r e g u l a t i o n  t a k i n g  p l a c e  i n  t h e  
l e v e l  of  e f f l u e n t s  and l e v e l  of  t o x i c  exposure  i n  t h e  
o c c u p a t i o n a l  f i e l d .  Some of  t h a t  r e a c t i o n  w e  have s e e n  i n  t h e  
n u c l e a r  f i e l d  is s p r e a d i n g  o v e r .  

MR. BENNER: I t h i n k  t h e  p o i n t ,  p e r h a p s ,  t h a t  would be 
u s e f u l  t o  examine is t h e  manner i n  which w e  p e r c e i v e  r i s k s  
r e l a t i v e  t o  c e r t a i n  d e c i s i o n s  as i n d i v i d u a l s .  T h i s  might  be done 
by examining some c a s e  s t u d i e s ,  such  a s  t h e  one A 1  h a s  s u g g e s t e d ,  
t o  t r y  t o  i d e n t i f y  how t h e  p u b l i c  e x p r e s s e s  i t s  p e r c e p t i o n  of  
r i s k  f o r  t h e  t y p e  of  d e c i s i o n  it is be ing  asked  t o  make. For 
example, i f  I a m  a passenger  and I want t o  make a t r i p  t o  
Chicago,  how d o  I g e t  t h e r e ?  Do I go  w i t h  my buddy who f l i e s  a 
p r i v a t e  p l a n e ,  O K  d o  I g e t  on an a i r l i n e r  and what r o l e  d o e s  t h e  
p e r c e p t i o n  o f  r i s k  p l a y  i n  t h a t  d e c i s i o n ?  I f  w e  d e c i d e  w e  want 
t o  go t o  war ,  what r o l e  d o e s  our p e r c e p t i o n  of  r i s k  p l a y  i n  t h a t  
d e c i s i o n ?  I f  w e  d e c i d e  t h a t  w e  a r e  p u b l i c  p o l i c y  makers and w e  
have t o  a l l o c a t e  r e s o u r c e s ,  how d o  w e  e x p r e s s  r i s k  f o r  t h a t  
d e c i s  ion?  

I t  h a s  been my e x p e r i e n c e  i n  examining t h i s  q u e s t i o n ,  
t h a t  r i s k  is e x p r e s s e d  i n  many d i f f e r e n t  ways. For example, t h e  
p u b l i c  p o l i c y  maker who h a s  t o  d e v o t e  f u n d s ,  s h o u l d  he count  
c a s u a l t i e s ?  Should he  count  t h e  bed-days, I have p icked  up a new 
one h e r e  from Dr. G r i m a l d i ,  s h o u l d  he  count  bed-days f o r  t h e  
i n j u r i e s  t h a t  have o c c u r r e d ?  Should he e x p r e s s  t h e  r i s k  i n  some 
way o t h e r  t h a n  t h e  f a t a l i t i e s  per  b i l l i o n  man-hours? Should it be 
f a t a l i t i e s  p e r  t r i p ,  f o r  example,  i n  a v i a t i o n ?  The a c t u a l  
d e c i s i o n  made is how t o  make a t r i p  on a p u b l i c  c a r r i e r .  I f  you 
want t o  g e t  from h e r e  t o  t h e r e ,  what c h o i c e  d o  you e x e r c i s e ?  For 
t h a t  p u r p o s e ,  how d o  you e x p r e s s  t h e  r i s k  e lement  of  t h a t  
d e c i s i o n ?  For w r i t i n g  a r e g u l a t i o n ,  t h e r e  have been some s t u d i e s  
t h a t  i n d i c a t e  v a r i o u s  r e a s o n s  f o r  a d o p t i n g  a p a r t i c u l a r  method of  
c o n s i d e r i n g  t h e  r i s k .  I a m  s u r e  you have e x p e r i e n c e d  a v a r i e t y  
of  ways of  e x p r e s s i n g . r i s k  i n  some of  your d e c i s i o n s .  I t h i n k  w e  
need t o  unders tand  much more a b o u t  t h e  d i f f e r e n t  ways r i s k  is  
p e r c e i v e d  o r  e x p r e s s e d  f o r  d i f f e r e n t  t y p e s  o f  d e c i s i o n s .  

MR. BERKHOUT: I a g r e e  w i t h  t h a t  e n t i r e l y .  You can  
break  down your a c c i d e n t  O K  f a t a l i t y  budget  f o r  d i f f e r e n t  a s p e c t s  
of  s o c i a l  f u n c t i o n .  One of  t h e  t h i n g s  t h a t  h a s  a lways bothered  
m e  is t h a t  t h e  p e o p l e  who a r e  most concerned about  n u c l e a r  
h a z a r d s  d o n ' t  p e r c e i v e  t r a i n  a c c i d e n t s  on c o a l  t r a i n s  a s  
a c c i d e n t s  r e l a t i v e  t o  e l ec t r i ca l  g e n e r a t i o n .  They d o n ' t  p e r c e i v e  

- 
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coal-mining a c c i d e n t s ,  and i f  you compare t h e  f a t a l i t i e s  i n  
n u c l e a r  power p l a n t s  ( o f  which t h e r e  a r e  none)  w i t h  t h e  500  o r  
6 0 0  f a t a l i t i e s  a y e a r  , t h a t  have t o  be budgeted f o r  e l e c t r i c a l  
g e n e r a t i o n  w i t h  s team c o a l ,  t h e n  you have a b a l a n c e  which you can 
d i s c u s s  h e r e ,  b u t  t h e  p u b l i c  j u s t  d o e s n ' t  p e r c e i v e  it t h a t  way. 

Would it be  f e a s i b l e  t o  w r i t e  up an a c c i d e n t  budget  
where t h e  energy  budget  f o r  t h e  number of  f a t a l i t i e s  a t t r i b u t -  
a b l e  t o  energy  and t h e  number of  f a t a l i t i e s  a t t r i b u t a b l e  t o  food 
t r a n p s o r t a t i o n  a r e  s e g r e g a t e d  s o  t h a t  you might  d o  some s o r t  of 
sys tems a n a l y s i s  t o  see which i n d u s t r i e s  were c o n t r i b u t i n g  most 
of t h e  a c c i d e n t s  i n  each  mode of  t r a n s p o r t a t i o n ?  From t h i s  you 
can  t e l l  p e o p l e ,  "Look, t h e  energy  g e n e r a t i n g  a c c i d e n t  budget  f o r  
t h i s  c o u n t r y  is 500  or 6 0 0  f a t a l i t i e s  a y e a r .  The food t r a n s p o r -  
t a t i o n  a c c i d e n t  budget  is s o  much." Is t h i s  p o s s i b l e ?  Can it be 
done and d o  you t h i n k  it would e f f e c t  p u b l i c  p e r c e p t i o n  of  t h e  
h a z a r d s  involved  i n  t h e s e  i n d u s t r i a l  p r o c e s s e s ?  

MR. BENNER: T h i s  t r a d e - o f f ,  i n c i d e n t a l l y ,  was examined 
i n  t h e  c o n s t r u c t i o n  of  t h e  Washington subway system. I t  was 
r e a d i l y  acknowledged t h a t  t h e  system c o s t  i n  te rms  of human l i f e  
would be  "X" l i v e s  and "Y" i n j u r i e s ,  "Y" l o s t  man-hours. That  
was d i s c u s s e d  d u r i n g  t h e  f o r m a t i v e  s t a g e s  of  t h e  Metro p l a n n i n g .  
It is a long  t h o s e  l i n e s ,  a p p a r e n t l y ,  t h a t  D K .  Berkhout  is 
s u g g e s t i n g  a budget ,  I g u e s s .  Is t h a t  i t ?  

MR. BERKHOUT: Y e s .  

MR. SCHEFFEY: My own e x p e r i e n c e  i n  t h i s  g e n e r a l  a r e a  
would s a y  t h a t  w e  might  c o n v i n c e  o u r s e l v e s  t h a t  t h i s  was a 
r a t i o n a l  way of  l o o k i n g  a t  t h e  problem, b u t  t h e  p u b l i c  p e r c e p t i o n  
t o o  o f t e n  i n v o l v e s  f a c t o r s  t h a t  i n v o l v e  how " s p e c t a c u l a r "  is t h e  
a c c i d e n t .  I happen t o  be involved  i n  t h e  i n v e s t i g a t i o n  of  one of 
t h e  b r i d g e  f a i l u r e s  t h a t  o c c u r r e d  i n  t h i s  c o u n t r y  and t h e  l o s s  of  
l i f e  i n  t h a t  one b r i d g e  c o l l a p s e  was some 3 6  p e o p l e ,  f a r  lower 
t h a n  t h e  a v e r a g e  a c c i d e n t  t h a t  occucs when an a i r l i n e r  c r a s h e s ,  
f a r  lower t h a n  t h e  d a i l y  t o l l  of  a c c i d e n t s  t h a t  occur  i n  a wide  
v a r i e t y  of au tomobi le  a c c i d e n t s ,  and y e t ,  for t h a t  p a r t i c u l a r  
c a t a s t r o p h e ,  t h e r e  was a tremendous e f f o r t  expended t o  f i n d  t h e  
cause, t o  f i n d  o u t  whether  o r  n o t  o t h e r  examples of  t h a t  were 
l i k e l y  t o  o c c u r ,  so t h a t  t h e  s p e c t a c u l a r  f a c t o r ,  I t h i n k ,  weighs 
v e r y  h e a v i l y  i n  t h e  p u b l i c  mind i n  t h e i r  p e r c e p t i o n  of  how 
i m p o r t a n t  a g i v e n  c a u s e  of  a c c i d e n t s  is. I t h i n k  t h i s  is 
probably  what h a s  d i s t o r t e d  t h e  p e r c e p t i o n  on t h e  n u c l e a r  
problem. The image of  a n u c l e a r  p l a n t  blowing up p r e v e n t s  a 
r a t i o n a l  approach  a long  t h e  l i n e s  where w e  can  compare it w i t h  
coal-mining a c c i d e n t s ,  b o i l e r  e x p l o s i o n s ,  and a l l  of  t h e  o t h e r  
t h i n g s  t h a t  a r e  a l r e a d y  a s s o c i a t e d  w i t h  t h e  power i n d u s t r y .  

Henry, your p a r t i c u l a r  g r o u p  h a s  a l o t  t o  d o  w i t h  
d e c i d i n g  when a n  a c c i d e n t  is s p e c t a c u l a r  enough t o  i n v e s t i g a t e ,  
so -- 

MR. WAKELAND: Y e s ,  t h e  one t h a t  you a r e  s p e a k i n g  o f ,  
C h a r l i e ,  which was t h e  S i l v e r  Br idge  case. C h a r l i e  was 
t h e  key p e r s o n  i n  t h a t  i n v e s t i g a t i o n .  That  w a s n ' t  d e c i d e d  by u s .  
It was d e c i d e d  by t h e  P r e s i d e n t .  H e  asked  f o r  t h e  i n v e s t i g a t i o n  
and I t h i n k  you asked  for an a d d i t i o n a l  $ 5 0 0 , 0 0 0  i n  t h e  budget  t o  
complete  t h a t  i n v e s t i g a t i o n .  There have been o t h e r  c a s e s ,  l i k e  
t h e  Wenatchee c a s e ,  hazardous  m a t e r i a l s  e x p l o s i o n ,  methylene  
n i t r a t e .  W e  t h i n k  it was over  $ 7 0 0 , 0 0 0  expended by a v a r i e t y  o f  
p e o p l e  for d i f f e r e n t  purposes  i n  r e l a t i o n  t o  t h e  i n v e s t i g a t i o n ,  
b u t  t h e  one p o i n t  I wanted t o  m a k e  was t h a t  w e  a r e  n o t  t a l k i n g  
about  some t h e o r e t i c a l  t h i n g  t h a t  is of  concern  t o  u n i v e r s i t y  
r e s e a r c h e r s .  W e  a r e  t a l k i n g  a b o u t  problems and d i s t o r t i o n  which 
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a r e  going  t o  govern  n a t i o n a l  t r a n s p o r t a t i o n  p o l i c y  and which w i l l  
e s t a b l i s h  our s t a t e  i n  t h e  world i n  t h e  near  f u t u r e .  

The d i s t o r t i o n  you mentioned,  t h e  f a i l u r e  t o  count  i n  
t h e  c o a l  h a n d l i n g  l o s s e s  t o  compare t h a t  w i t h  t h e  expec ted  
n u c l e a r  l o s s e s  t h a t  a r e  a t t e m p t e d  t o  be  p r e v e n t e d ,  i f  it is 
p e r m i t t e d  t o  p r e v a i l  a s  t h e  predominant  p o i n t  o f  view,  could  v e r y  
w e l l  r e s u l t  i n  our m i n i m i z a t i o n  o f  t h e  whole u s e  of  n u c l e a r  
power. A l l  t h a t  d o e s  is change t h e  b a l a n c e  of  t h e  world economy 
a g a i n s t  u s  because  it w i l l  p l a c e  u s  more i n  dependence on 
pe t ro leum.  I t  h a s  many s p i n - o f f  e f f e c t s .  So as s c i e n t i s t s  and 
t e c h n i c i a n s  who unders tand  t h e s e  problems and who a r e  t a l k i n g  
about  them, it is O U T  t a s k  t o  m a k e  t h e s e  d i f f e r e n c e s  c l e a r  t o  
t h e  p u b l i c .  W e  a r e  t h e  o n e s  who know what is i n  t h e s e  and t h a t  
is why w e  a r e  e x p l o r i n g  them, s o  you know,\the need t o  d o  
r e s e a r c h  i n  t h i s  v a l u e  f i e l d  is v e r y  g r e a t  indeed.  

M R .  BURNS: For many y e a r s  I was involved  i n  t h e  
t r a n s p o r t a t i o n  o f  hazardous  m a t e r i a l s  and a long  t h e  same l i n e  
t h a t  Henry Wakeland h a s  mentioned and A 1  G r e l l a  and Ludwig 
Benner. I t h i n k  f e a r  o f  t h e  unknown c a u s e s  a l o t  of  problems i n  
t h i s  a r e a ;  f e a r  of  a IO-foot t r a i l e r  w i t h  c l a s s  A e x p l o s i v e s , '  
bombs b u r s t i n g  i n  a i r ,  500-pound bombs, 1,000-pound bombs, and so 
on. Y e t  d u r i n g  t h e  h i s t o r y  o f  t h e  t r a n s p o r t a t i o n  of  e x p l o s i v e s  
by t r u c k ,  w e  have t r a n s p o r t e d ,  I would s a y ,  hundreds of  thousands  
of  t h e s e  "bombs b u r s t i n g  i n  a i r "  t y p e  commodit ies  and y e t ,  t h e r e  
were more p e o p l e  k i l l e d  i n  a b a t h t u b  d u r i n g  t h e  c o u r s e  of one 
y e a r ,  t h a n  had been k i l l e d  by bombs e x p l o d i n g  i n  t r u c k s  i n  t h e  
h i s t o r y  of  t h e  t r a n s p o r t a t i o n  o f  e x p l o s i v e s .  These a r e  t h e  t y p e s  
o f  f a c t s  t h a t  w e  have t o  f a c e ;  t h e s e  a r e  t h e  t y p e  of  t h i n g s  t h a t  
w e  have t o  look  a t  a n a l y t i c a l l y .  

MR. D I C E S A R E :  J u s t  one comment on t h a t  s t a t e m e n t .  I 
do have t o  b a t h e ,  i f  you w i l l ,  t o  be  s o c i a l .  The r i s k  t h a t  you 
a r e  adding w i t h  t h e s e  e x p l o s i v e s ,  is an added r i s k  t o  my l i f e .  
It  is n o t  n e c e s s a r i l y  independent .  I e i t h e r  b a t h e  or have t h a t  
o t h e r  r i s k .  I have t o  b a t h e .  T h e r e f o r e ,  I a c c e p t  t h a t  r i s k .  I 
would hope t h a t  b a t h t u b  d e s i g n e r s  might  g e t  t o  t h e  p o i n t  and make 
it a l i t t l e  s a f e r  t o  b a t h e ,  b u t  I d o n ' t  a c c e p t  t h a t  ana logy .  

Fur thermore ,  I d o n ' t  know whether  w e  s h o u l d  b r i n g  t h e  
n u c l e a r  issue up. I t h i n k ,  w i t h  a l l  due r e s p e c t  t o  t h e  
government and t h e  government o f f i c i a l s  p r e s e n t  h e r e ,  perhaps  a l l  
of t h e  r i s k s  have  n o t  been made p u b l i c  t o  t h e  p e o p l e  w i t h  r e g a r d  
t o  t h i s  i s s u e .  I c i t e  t h e  model used ,  I g u e s s  i n  Tennessee ,  t o  
p r e d i c t  t h e  r i s k  o f  f a i l u r e  o f  one of  t h e s e  p l a n t s .  The model 
assumed independent  p r o b a b i l i t i e s  of  a l l  of  t h e  e v e n t s  o c c u r r i n g  
and t h e r e f o r e  t h e  r i s k  was h i g h l y  minimal .  On t h e  o t h e r  hand, 
i n  t h e  d e s i g n  o f  t h e  p l a n t ,  a l l  of  t h e  c o n t r o l  c a b l e s  were p l a c e d  
i n  a narrow c o n f i n i n g  c o r r i d o r  where, i f  a f i r e  o c c u r r e d ,  which 
d i d  o c c u r ,  it was h i g h l y  l i k e l y  t h a t  t h e  whole c o n t r o l  sys tem 
would go and it a l m o s t  d i d .  So p e r h a p s  w e  a r e  n o t  t h e  ones  t h a t  
r e a l l y  know t h e  t r a d e - o f f s .  Perhaps  t h e  t r a d e - o f f s  a r e  r e a l l y  
n o t  t o t a l l y  known, may never  be known, and t h e r e f o r e  t h e  
p o l i t i c a l  p r o c e s s  h a s  t o  s o r t  t h e s e  t h i n g s  o u t .  I t h i n k  t h e  
Governor ,  f o r  i n s t a n c e ,  o f  t h e  s t a t e  t h a t  you r e f e r r e d  t o ,  h a s  
t h e  r i g h t  t o  hold  h e a r i n g s .  The s t a t e  government was unaware t h a t  
t h e s e  m a t e r i a l s  were be ing  t r a n s p o r t e d  through t h e  s t a t e .  I t  was 
p e r h a p s  w i l l i n g  t o  e s c o r t  t h e s e  t h i n g s  and s o  f o r t h .  I t h i n k  it 
works both  ways, and I t h i n k  t h e s e  t h i n g s  should  be looked a t  
t h i s  way. I t h i n k  w e  a r e  l o o k i n g  a t  t h e  n u c l e a r  t h i n g  from 
p e r h a p s  a s e l f - r i g h t e o u s  p o i n t  of  view. I d o n ' t  know. 

MR. SCHEFFEY:  W e l l ,  gen t lemen,  w e  have had an opening 
se r ies  o f  comments and open-a i r  t h i n k i n g  h e r e ,  and I t h i n k  w e  
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need t o  t r y  t o  a d d r e s s  maybe more d i r e c t l y  t h e  pr imary  purpose  of  
t h i s  c o n f e r e n c e  which is t o  d e t e r m i n e  how some of  t h e  
d i s c i p l i n a r y  g r o u p s  t h a t  a r e  r e p r e s e n t e d  i n  Our u n i v e r s i t i e s  can  
provide ,some a s s i s t a n c e  t o  t h e  Department i n  approaches  t o  t h e s e  
problems,  how we can  g e t  a more r a t i o n a l  way of  go ing  about  
looking  a t  t h e s e  q u e s t i o n s  of  r i s k  i n  s a f e t y  p o l i c i e s ,  and I 
would l i k e  t o  a s k  now t h a t  w e  d i r e c t  our a t t e n t i o n  t o  two 
q u e s t i o n s ,  one be ing  what methods and t e c h n i q u e s  a r e  a v a i l a b l e  
f o r  making q u a n t i t a t i v e  measures  of  w i l l i n g n e s s  t o  t a k e  r i s k  and 
s e c o n d l y ,  what p r o c e d u r e s  a r e  a v a i l a b l e  f o r  t h e  m o t i v a t i o n  and 
m o d i f i c a t i o n .  of  r i s k - t a k i n g  behavior  on t h e  p a r t  of  t h e  u s e r s  of 
t h e  t r a n s p o r t a t i o n  system. 

MR. J. MARGOLIN: I would l i k e  t o  go  back one s t e p  t o  
p r o v i d i n g  t h e  m a t r i x  i n  which w e  a r e  l i k e l y  t o  g e t  s o l u t i o n s  t o  
both  o f  your q u e s t i o n s .  Your q u e s t i o n s  a r e  a kind of  d e j a  vu 
e x p e r i e n c e .  About f i v e  y e a r s  ago I worked w i t h  t h e  N a t i o n a l  
Academy of  Engineer ing .  W e  r a n  a c o n f e r e n c e  a t  A i r l i e  House t o  
i n t e r e s t  deans  o f  s c h o o l s  of  e n g i n e e r i n g  i n  b e h a v i o r a l  and s o c i a l  
s c i e n c e  a c t i v i t y  t o  see i f  we could  g e t  more of  a mix and b r i n g  
t h e  d i s c i p l i n e s  t o g e t h e r .  

W e  had a v e r y  e n t h u s i a s t i c  and i n t e r e s t i n g  s e s s i o n  a t  
A i r l i e  House and t h e  ducks  o u t  t h e r e  and t h e  grounds  a r e  g r e a t ,  
b u t  n o t  v e r y  much happened. I am d e l i g h t e d  t o  hear  t h e  Chairman 
r a i s e  t h e  k i n d s  of  q u e s t i o n s  t h a t  he  h a s  about  t h e  s o c i a l  and 
b e h a v i o r a l  s c i e n c e s  and t h e i r  r o l e s  i n  t h i s .  I d o u b t ,  however, 
i f  w e  a r e  going  t o  g e t  e i t h e r  q u a n t i t a t i v e  measures  of s o l u t i o n s  
u n l e s s  w e  can g e t  some b e t t e r  communication between e n g i n e e r i n g ,  
t r a n s p o r t a t i o n ,  and s o  f o r t h ,  and t h e  s o c i a l  and b e h a v i o r a l  
s c i e n t i s t s  and maybe t h e  economis ts  somewhere i n  between t h e r e ,  
because  t h e  s t y l e s  of  t h i n k i n g  a r e ,  a t  t h i s  p o i n t ,  j u s t  a l i t t l e  
d i v e r g e n t .  They d o n ' t  have t o  be ,  a s  I can  show w i t h  a c o u p l e  of 
a n a l o g i e s ,  b u t  t h e y  a r e .  

The t h i n g  t h a t  t r o u b l e s  me most is t h a t  w e  have been 
p r o v i d i n g  human c a u s e s  for a c c i d e n t s  and t h e n  looking  for 
e n g i n e e r i n g  s o l u t i o n s .  The f i r s t  impulse on t h e  p a r t  of some of 
t h e  f o l k s  h e r e  was t o  s a y  how can  w e  r e d e s i g n  t h e  road or  how can  
w e  r e d e s i g n  t h e  v e h i c l e ,  or how can w e  d o  something l i k e  t h a t ?  
I t  is probably  t r u e  t h a t  it is going  t o  be cheaper  a s  w e l l  a s  
more e f f e c t i v e  t o  do some r e d e s i g n i n g  o f  p e o p l e ,  and I d o n ' t  mean 
behavior  m o d i f i c a t i o n  i n  t h e  s e n s e  t h a t  produces  b l a r i n g  
h e a d l i n e s  i n  t h e  newspapers .  

B u t  w e  d o  need t o  look a t  some o f  t h e  s i t u a t i o n s  i n  
which people  do t h i n g s  and a r e  governed by laws. Psychology is a 
s c i e n c e  t o o .  L e t  m e  u s e  one i l l u s t r a t i o n  of  t h a t .  We have a 
l i t t l e  phenomenon c a l l e d  t h e  g o a l  g r a d i e n t ,  which is a w e l l  
e s t a b l i s h e d  p r i n c i p l e  i n  psychology.  When I d e s c r i b e  it t o  you, 
you w i l l  see i t s  ana logy  t o  some p h y s i c a l  p r i n c i p l e s .  I t  s t a r t e d  
i n  penology.  W e  found o u t ,  s t r a n g e l y  enough,  t h a t  p e o p l e  w i t h  a 
14 O K  15-year p r i s o n  term d i d n ' t  d o  a n y t h i n g  about  e s c a p i n g  f o r  
t h e  f i r s t  1 4  y e a r s .  When t h e y  g o t  t o  w i t h i n  a month OK t w o  o r  a 
w e e k  O K  two of  t h e  t i m e  t h a t  t h e i r  term was up, s t r a n g e l y  enough 
t h e y  would make an e f f o r t  t o  e s c a p e .  W e  began t o  look  i n t o  it 
and found o u t  t h a t  t h e  c l o s e r  you a r e  t o  your o b j e c t i v e ,  t h e  more 
v a l e n c e ,  t h e  more a t t r a c t i v e n e s s  t h a t  o b j e c t i v e  h a s  t o  you. 

The ana logy  t o  t h e  l i f e  c y c l e  of  a t r i p  is p r e t t y  
e v i d e n t .  The c l o s e r  you g e t ,  I would b e t ,  a s  a h y p o t h e s i s ,  t h a t  
t h e r e  a r e  more a c c i d e n t s  a s  you g e t  c l o s e r  t o  home, o r  t o  what 
your o b j e c t i v e  is, because  of g r e a t e r  speed and g r e a t e r  r i s k  
t a k i n g ,  because  of  t h e  a t t r a c t i v e n e s s  of  t h a t  g o a l ,  t h a n  t h e r e  
a r e  a t  t h e  beginning  o f  t h e  t r i p .  



126 

Now, t h e  s i m i l a r i t y  o f  t h a t  p a r t i c u l a r  p r i n c i p l e  t o  t h e  
laws of  g r a v i t a t i o n  s h o u l d  be p r e t t y  obvious .  The c l o s e r  you a r e  
t o  a mass, a l a r g e  mass ,  t h e  more a t t r a c t i v e  it is. T h i s  kind of 
br  idg ing between t h e  d i s c  i p l  i n e s  is b a d l y  needed and psychology,  
s o c i o l o g y ,  even a n t h r o p o l o g y ,  which is a p r e t t y  d e s c r i p t i v e  kind 
o f  t h i n g ,  have begun t o  c o n t a i n  t h i s  kind of  p r i n c i p l e  and I 
t h i n k  w e  have g o t  t o  s t a r t  t o  l e a r n  t o g e t h e r  t o  a p p l y  t h e s e  
t h i n g s  i f  w e  a r e  going  t o  d e s i g n  t h e  kind of  t e c h n i q u e s  t h a t  we 
a r e  t a l k i n g  a b o u t ,  i f  w e  a r e  going  t o  come up w i t h  t h e  s o l u t i o n s .  

even though t h i s  may be  premature .  W e  can  r e d e s i g n  t h e  v e h i c l e s  
a l l  w e  want t o  b u t  t h e r e  is a whole q u e s t i o n  of p r e p a r i n g  people  
f o r  t h e i r  r o l e  as d r i v e r s .  Y e t  t h e  f i r s t  e x p e r i e n c e  t h a t  any 
human be ing  h a s ,  o t h e r  t h a n  be ing  t a u g h t  how t o  d r i v e  a t  age  15 
by h i s  p a r e n t s ,  o r  be ing  t o l d  t o  watch when he is 1 2  o r  1 4 ,  when 
h e  asked h i s  f a t h e r ,  or her  f a t h e r ,  h o w  you d r i v e  a c a r ,  is 
d r i v e r  e d u c a t i o n  i n  h i g h  s c h o o l ,  where t h a t  is a v a i l a b l e  and when 
it is a v a i l a b l e ,  and i f  t h e  y o u n g s t e r  chooses  t o  have it. 

L e t  m e  u s e  one example w i t h  r e g a r d  t o  t h e  s o l u t i o n s  

I would submi t  t h a t  one of  ou r  i n t e r v e n t i o n s ,  one of 
our pr imary  i n t e r v e n t i o n s ,  would be t o  s t a r t  e a r l i e r  wi th  t h e  
whole b u s i n e s s  a b o u t  t r a n s p o r t a t i o n ,  a b o u t  how p e o p l e  behave when 
t r a v e l i n g ,  a b o u t  map r e a d i n g  (and  map r e a d i n g ,  i n c i d e n t a l l y ,  is 
p r o b a b l y  a major s o u r c e  of  a c c i d e n t s ,  when a guy is s t a n d i n g  
t h e r e  b a l a n c i n g  t h e  t h i n g ,  t r y i n g  t o  watch t h e  road s i g n s ,  t r y i n g  
t o  read  t h e  map, or worse,  a r g u i n g  wi th  h i s  w i f e  a b o u t  t h e  f a c t  
t h a t  s h e  d i d n ' t  read  it r i g h t ,  which produces  a c e r t a i n  amount of  
t h e  a t t i t u d e  t h a t  produces  a c c i d e n t s ) .  I f  w e  can  g e t  i n  t h e r e  
e a r l i e r  i n  t h e  l i f e  c y c l e  o f  t h e  i n d i v i d u a l  w i t h  an e d u c a t i o n a l  
i n t e r v e n t i o n  t h a t  p r e p a r e s  him f o r  t h e  e l e m e n t s  of  r i s k  t a k i n g ,  
f o r  a l l  of t h e  t h i n g s  t h a t  go  w i t h  t r a v e l ,  w e  w i l l  have t a k e n  a 
major s t e p  toward doing something a b o u t  t h e  s o - c a l l e d  " n u t  behind 
t h e  wheel" .  T h i s  s h o u l d  occur  a t  a g e s  1 0 ,  11 or  1 2 .  

T h i s  is t h e  kind of s o l u t i o n  t h a t  I t h i n k  w e  might  be 
l o o k i n g  f o r  a s  w e l l  a s  e n g i n e e r i n g  s o l u t i o n s .  

MR. SCHEFFEY: I would l i k e  t o  make a comment of  my own 
on t h a t ,  and t h a t  is t h a t  a s  i m p o r t a n t  a s  w e  c o n s i d e r  d r i v e r  
e d u c a t i o n ,  t h a t  t h e  p l a c e s  where c o n t r o l l e d  e v a l u a t i o n s  have been 
made, t h e  e f f e c t i v e n e s s  of  t h o s e  programs have been e x t r e m e l y  
d i s a p p o i n t i n g ,  and w e  d o n ' t  know why. 

MR. HESS ( U n i v e r s i t y  o f  Michigan) :  I am an e n g i n e e r  
and t h a t  is p a r t  of  my comment. Most of  t h e  a r e n a  t h a t  w e  a r e  
d e a l i n g  w i t h  h a s  been c r e a t e d  by and is s t i l l  run by e n g i n e e r s .  
I have had an e x p e r i e n c e  over  t h e  l a s t  2 0  y e a r s  w i t h  t h e  human 
performance l a b  a t  Michigan,  it o r  i ts  p r e d e c e s s o r ,  which I have 
admired. I would recommend t o  t h i s  c o n f e r e n c e  a Ph.D. t h e s i s  by 
D r .  C h i n n i s ,  done i n  t h a t  l a b o r a t o r y  under P r o f e s s o r  Cam 
P e t e r s o n ,  on t h e  p o i n t  of  r i s k  t a k i n g  i n ,  and m o t i v a t i o n a l  r i s k  
t a k i n g  i n  t h e  d r i v i n g  s i t u a t i o n .  

More s p e c i f i c a l l y ,  I would recommend t h a t  a good 
approach toward t h e  q u e s t i o n  t h a t  w e  a r e  d e a l i n g  w i t h  would be t o  
a s s u r e  t h a t  a r e a s o n a b l e  p o r t i o n  of  t h e  b u d g e t s  of  t h e  a g e n c i e s ,  
e i t h e r  in-house or out -house ,  a r e  c l e a r l y  devoted  t o  t h e  
man-machine system i n  t h e  hands of  t h e  p r o f e s s i o n a l s ,  t h e  people  
i n  t h e  a r e a  of  human per formance ,  whatever  t h a t  may be c a l l e d .  
I t  is c a l l e d  e n g i n e e r i n g  psychology a t  Michigan. It  may be 
c a l l e d  d i f f e r e n t  names a t  d i f f e r e n t  p l a c e s .  

I see t h i s  t o o  o f t e n ,  t h a t  w i t h  e n g i n e e r s  i n  c h a r g e ,  
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and w i t h  t h e i r  s o r t  of a tendency  toward b i a s  f o r  anyth  
is n o t  one o f  t h e  hard  s c i e n c e s .  t h a t  t h e  human f a c t o r s  

ng which 
a s p e c t  , 

man-machine a s p e c t ,  is e i t h e r  u n d e r - u t i l i z e d  or  h i r e c t e d  by 
e n g i n e e r s  who a r e  n o t  n e c e s s a r i l y  competent  t o  d i r e c t  i t .  

MR. FOLEY: G e t t i n g  t o  t h a t  d r i v e r  t r a i n i n g ,  t e a c h i n g  a 
d r i v e r  what he needs  t o  know, t h i s  is an a r e a  where I t h i n k  it 
was p o i n t e d  o u t  t h a t  w e  h a v e n ' t  had good measured,  c o n t r o l l e d ,  
s o l u t i o n s .  There a r e  some p o l i t i c a l  r e a s o n s  f o r  t h a t .  It  is 
hard t o  s i t  down and s a y ,  "Okay, you t h r e e  a r e  going  t o  g e t  
d r i v e r  e d u c a t i o n  and you t h r e e  a r e  n o t , "  because  w e  want a 
c o n t r o l l e d  exper iment .  P a r e n t s  a r e  going  t o  r a i s e  c a i n  because  
t h e y  want you t o  have d r i v e r  ed .  That  is p a r t  of  t h e  problem, 
b u t  what I r e a l l y  s t a r t e d  t o  s a y  was t h a t  t h e  q u e s t i o n  o f  what 
t h e  d r i v e r  needs t o  know seems t o  me n o t  be ing  t o o  w e l l  addressed  
i n  t h e  d r i v e r  ed .  p r o c e s s .  Congress  h a s  t o l d  us t o  t a k e  a look  
a t  each  of t h e  highway s a f e t y  s t a n d a r d s  and p e r h a p s  t h i s  is an 
a r e a  where your knowledge and your e x p e r t i s e  can be  brought  
t o g e t h e r  t o  h e l p  u s  d o  a b e t t e r  j o b ,  h e l p  t h e  Department do a 
b e t t e r  j o b  i n  w r i t i n g  t h e  d r i v e r  e d u c a t i o n  s t a n d a r d  or  whatever  
i t  might  be c a l l e d  i n  t h e  f u t u r e .  I j u s t  o f f e r  t h a t  t o  you a s  a 
t a s k .  

MR. BERKHOUT: I would l i k e  t o  make one comment a b o u t  
some of  t h e  i n a d e q u a c i e s  t h a t  I see i n  d r i v e r  e d u c a t i o n  compared 
t o  t h e  f l i g h t  t r a i n i n g  f o r  p i l o t s .  One of  t h e ' t h i n g s  a p i l o t  h a s  
t o  l e a r n  is how t o  c o n t r o l  an a i r p l a n e  t h a t  is o u t  of  c o n t r o l ,  
and t h a t  i s n ' t  touched i n  d r i v e r  e d u c a t i o n  a t  a l l .  They never  
g e t  them on a s k i d  pan. They never  g i v e  them a p i e c e  of  
equipment t h a t  h a s  a n y t h i n g  wrong wi th  i t .  They never  g i v e  them 
a v e h i c l e  t h a t  h a s  g o t t e n  o u t  of c o n t r o l  and t e l l  them t o  g e t  i t  
back i n t o  c o n t r o l .  T h i s  is taboo.  You never  t e a c h  p e o p l e  how t o  
h a n d l e  an a c c i d e n t .  You o n l y  t r y  and t e a c h  them t h a t  t h e y  a r e  
somehow moral l e p e r s  i f  t h e y  g e t  i n t o  one. 

MR. H E S S :  I s p e n t  l a s t  Sunday a f t e r n o o n  a t  Willow Run 
a i r p o r t  i n  one of  t h e  GM s p e c i a l  o u t - o f - c o n t r o l  c a r s .  The p o i n t  
I want t o  make is t h a t  over  t h e  y e a r s  t h a t  I have watched t h a t  
kind of a program it h a s  never  o p e r a t e d  above 3 0  miles an hour 
and on t h e  o t h e r  s i d e  of t h e  c o i n ,  a c a r ,  once o u t  of  c o n t r o l ,  
can  t y p i c a l l y  n o t  be brought  back i n t o  c o n t r o l ,  n o t  on t h e  
roadway. 

MR. WAKELAND: Not w i t h  p r e s e n t  d e s i g n s  anyway. 

MR. HESS: That  is  r i g h t .  

MR. SCHEFFEY: I t h i n k  p r o b a b l y  t h e  one example t h a t  w e  
have where n o t  n e c e s s a r i l y  o u t  of  c o n t r o l  v e h i c l e s  have been used 
i n  t r a i n i n g ,  b u t  c e r t a i n l y  s t r e s s  s i t u a t i o n  r a t h e r  t h a n  normal 
s i t u a t i o n s  have been a f e a t u r e  of  t r a i n i n g ,  h a s  been i n  t h e  
t r a i n i n g  g i v e n  t o  many of our highway p a t r o l s ,  and I t h i n k  t h i s  
h a s  p a i d  o f f .  

MR. HESS: B u t  my p o i n t ,  though,  is t h a t  w e  t a k e  a 
human be ing  o u t  and t e l l  him t h a t  now you have l e a r n e d  t o  do t h i s  
a t  2 0 ,  2 5 ,  and 30 miles a n  h o u r ,  you have g r a d u a t e d .  We b u i l d  
c o n f i d e n c e  i n  h i s  mind t h a t  he might  d a r e  t r y  t h a t  a t  road 
s p e e d s ,  b u t  i f  he t r i e s  it a t  road speed he w i l l  p r o b a b l y  be  
k i l l e d .  I d o n ' t  know whether  o r  n o t  t h a t  is a good move i n  d r i v e r  
e d u c a t i o n ,  t o  t e a c h  somebody t o  do something t h a t  he can  o n l y  d o  
s l o w l y .  

MR. SCHEFFEY: W e l l ,  I t h i n k  w e  a r e  g e t t i n g  i n t o  an 
argument about  some d e t a i l  h e r e .  
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MR. HESS: I t  is v e r y  i m p o r t a n t .  

MR. SCHEFFEY: B u t  t h e  q u e s t i o n  h e r e  is how d o e s  t h i s  
r e l a t e  t o  t h e  whole problem of  modifying r i s k - t a k i n g  p r o p e n s i t y ?  

MR. BENNER: I t h i n k  t h i s  d i s c u s s i o n  i l l u s t r a t e s  
probably  more c l e a r l y  t h a n  I could  a r t i c u l a t e ,  t h e  d i f f i c u l t i e s  
t h a t  s tem from what i n  my judgment is  a v e r y  b a s i c  need f o r  
r e s e a r c h  i n  t h e  a c c i d e n t  f i e l d .  I i n v e s t i g a t e  a c c i d e n t s  and so I 
have run i n t o  t h i s .  What is t h i s  phenomenon t h a t  w e  a r e  
i n v e s t i g a t i n g ?  What p r e c i s e l y  happens d u r i n g  an a c c i d e n t ?  What 
is t h e  p r o c e s s  t h a t  o c c u r s  t h a t  c u l m i n a t e s  i n  harm, unintended 
harm, and I submi t  t o  you t h a t  w e  d o n ' t  unders tand  t h a t  and one 
of t h e  r e a s o n s  t h a t  w e  have d i s c u s s i o n s  such  a s  j u s t  t r a n s p i r e d  
h e r e  is  t h a t  w e  d o n ' t  unders tand  t h e  phenomenon a d e q u a t e l y .  To 
p u t  t h i s  i n t o  p e r s p e c t i v e ,  w e  a r e  f a c e d  w i t h  t h e  problem 
c o n t i n u o u s l y  o f ,  a l l  r i g h t ,  I am going  t o  i n v e s t i q a t e  t h i s  
phenomenon. What a r e  t h e  bounds of  t h e  phenomenon? Where d i d  it 
s t a r t ?  Where d i d  it  s t o p ?  What is t h e  means by which I can  
i d e n t i f y  t h e  beginning  of  t h e  phenomenon and t h e  end of  t h e  
phenomenon t h a t  I am i n v e s t i g a t i n g ?  What happens between t h e  
beginning  and t h e  end t h a t  I can  unders tand  or  t h a t  I need t o  
u n d e r s t a n d ?  How d o  I go  about  a c q u i r i n g  t h e  u n d e r s t a n d i n g  of  t h e  
p r o c e s s  t h a t  s t a r t e d  w i t h  what w e  t y p i c a l l y  c a l l  a normal 
o p e r a t i o n  and cu lmina ted  i n  harm or  t h e  o p e r a t i o n  shutdown? I 
t h i n k  t h a t  t h i s  d i s c u s s i o n  t h a t  w e  had i l l u s t r a t e s  t h a t  v e r y ,  
v e r y  fundamental  shor tcoming i n  t h e  r e s e a r c h  f i e l d .  

MR. AARON ( S o u t h e r n  I l l i n o i s  U n i v e r s i t y ) :  I want t o  
t r y  t o  g e t  a t  two O K  t h r e e  t h i n g s  t h a t  have been mentioned h e r e .  
I g u e s s  No. 1, t h e r e  is a v e r y  c o n c e r t e d  t r e n d  i n  te rms  of  
deve loping  emergency e v a s i v e  t y p e  of  d r i v e r  t r a i n i n g  programs,  
p a r t i c u l a r l y  i n  s t a t e s  t h a t  a r e  a l i t t l e  b i t  more p r o g r e s s i v e  i n  
t h i s  r e g a r d .  I can  s a y  f o r  I l l i n o i s  we have been developing  some 
c u r r i c u l u m  p r o d u c t s  t h a t  w i l l  be appended t o  t h e  s t a t e ' s  d r i v e r  
e d u c a t i o n  c u r r i c u l u m  and i n  due t i m e  I hope t h a t  t h e  g r e a t  
m a j o r i t y  of  our d r i v e r  e d u c a t i o n  s t u d e n t s  w i l l  have r e c e i v e d  some 
t y p e  of  b a s i c  i n s t r u c t i o n  a long  t h i s  l i n e ,  because  w e  t o o  have 
recognized  t h i s  p a r t i c u l a r  problem f o r  q u i t e  a number of  y e a r s .  

Secondly ,  go ing  back t o  t h i s  n o t i o n  of  what I would 
c a l l  p r e - d r i v e r  e d u c a t i o n  e x p e r i e n c e ,  t h e r e  a r e  any number of  K 
th rough 1 2  t y p e  of  c u r r i c u l u m  p r o d u c t s  now a v a i l a b l e  w i t h i n  t h e  
s t a t e s  and a l s o  NHTSA h a s  a c o u p l e  of  K th rough 1 2  c u r r i c u l u m s .  
One s p e c i f i c a l l y  t h a t  comes t o  mind is i n  t h e  a l c o h o l  and highway 
s a f e t y  a r e a  where t h e  e f f o r t  is t o  s t a r t  t h e  y o u n g s t e r s  v e r y ,  
v e r y  young and d e v e l o p  t h e s e  c o n c e p t s  s o  t h a t  by t h e  t i m e  t h e y  
g e t  t o  t h e  d r i v e r  e d u c a t i o n  a g e ,  t h e y  w i l l  have a c e r t a i n  
behavior  p a t t e r n  p r e t t y  w e l l  e s t a b l i s h e d .  

T h i r d ,  i n  t e rms  o f  e v a l u a t i o n ,  p o s s i b l y  many of  you a r e  
aware of t h e  f a c t  t h a t  t h e r e  is a v e r y  e x t e n s i v e  e v a l u a t i o n  
s t u d y .  The c o n t r a c t  h a s  n o t  been l e t  a s  y e t ,  b u t  t h e r e  is a 
t h r e e - y e a r ,  a l i t t l e  over  $ 3  m i l l i o n  e v a l u a t i o n  p r o j e c t  i n  d r i v e r  
e d u c a t i o n  t h a t  is going  t o  be i n i t i a t e d  sometime i n  t h e  n e x t  s i x  
months and s o  p e r h a p s  w e  w i l l  have a l i t t l e  b i t  c l e a r e r  i d e a  a s  
t o  what components of t h e  d r i v e r  e d u c a t i o n  c u r r i c u l u m  a r e ,  
g e t t i n g  t h e  j o b  done.  

y e a r s  ago t h e  Ford Motor Company found t h a t  a c a r  go ing  i n t o  s k i d  
is ana lagous  t o  an a i r p l a n e  going  i n t o  s t a l l .  In  o t h e r  words, 
t h e r e  is  some v e r y  b a s i c  p h y s i c s  common t o  both  d a n g e r s .  I g u e s s  
i t  is o l d  h a t  t o  a g r o u p  of s a f e t y  e x p e r t s ,  b u t  n e v e r t h e l e s s ,  

MR. M C K E N Z I E  ( O f f i c e  of U n i v e r s i t y  R e s e a r c h ) :  F i f t e e n  
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t h e r e  is a body of  i n f o r m a t i o n  i n  i n d u s t r y  and e l s e w h e r e  which 
could  be brought  t o g e t h e r  i n  some s o r t  of  a comprehensive s t u d y  
o f  t h e s e  m a t t e r s .  P o s s i b l y  t h e r e  i s ,  i n  such  a long  h i s t o r y  o f  
such  t h i n g s ,  room f o r  a number of  m a s t e r ' s  t h e s e s  on s k i d ,  
weather ,  e t c . ,  which would n o t  o n l y  e d u c a t e  young p e o p l e  b u t  a l s o  
p r o v i d e  i m p o r t a n t  review a r t i c l e s .  

MR. SCHEFFEY: I would l i k e  t o  see i f  w e  c a n ' t  s t e e r  
back i n t o  t h e  q u e s t i o n  of  i n  what ways, what a r e  t h e  a v a i l a b l e  
d i s c i p l i n e s ,  what a r e  t h e  a v a i l a b l e  k i n d s  of knowledge t h a t  a r e  
i n  t h e  u n i v e r s i t i e s  now t h a t  can  be brought  i n t o  t h i s  q u e s t i o n  of 
t h e  m o t i v a t i o n a l  a s p e c t s  of  r i s k  t a k i n g .  

MR. TISDALE ( F A A ,  DOT):  I have found a l l  of  t h i s  v e r y  
i n f o r m a t i v e .  I came h e r e  t o  l i s t e n  and it h a s  been a good 
l i s t e n i n g  s e s s i o n  from t h e  s t a n d p o i n t  of  l e a r n i n g  and g e t t i n g  t h e  
d i f f e r e n t  t h o u g h t s  t h a t  t h e s e  gent lemen have.  I t h i n k  t h a t  
p r o b a b l y  t h e  t h i n g  t h a t  w e  i n  t h e  government need most is  some 
s o l u t i o n s  i n  t h i s  human f a c t o r s  a r e a .  Bob s t a t e d  t h a t  he would 
l i k e  t o  see t h e s e  sys tems such  t h a t  a l l  a c c i d e n t s  were 1 0 0  
p e r c e n t  human e r r o r .  W e l l ,  I d o n ' t  t h i n k  we w i l l  ever  o b t a i n  
t h a t  because  I t h i n k  you have g o t  t o  blame t h e  human a l l  back 
through t h e  d i f f e r e n t  sys tems sometimes,  t h e  way t h e  d e s i g n  is 
made. 

I know t h a t  whenever w e  have ,  i n  t h e  r e s e a r c h  and 
development  a r e a ,  worked up sys tems f o r  u s e  by t h e  p i l o t  or 
f o r  t h e  t r a f f i c  c o n t r o l l e r ,  t h i s  human f a c t o r  h a s  a lways been a 
b i g  e lement  w e  have had t o  look a t .  F r a n k l y ,  our e n g i n e e r s  a r e  
u s u a l l y  d e c i d i n g  what is t h e  s o l u t i o n  t o  t h e s e  human f a c t o r s ,  and 
t h e  o p e r a t i o n a l  p e o p l e  a r e  v e r y  c r i t i c a l  of  our e n g i n e e r s .  I do 
b e l i e v e  t h a t  t h e  r e a s o n  f o r  t h i s  whole g a t h e r i n g  is t o  expose t o  
t h e  u n i v e r s i t y  r e p r e s e n t a t i v e s  who a r e  w i t h  u s  t h e  needs  of 
government t o  u s e  t h e i r  r e s o u r c e s  and t h e i r  c o n t a c t  w i t h  t h e  
g r a s s  r o o t s  t h a t  w e  i n  government a r e  s o  i n c l i n e d  t o  l o s e .  I f  w e  
can  g e t  t h e s e  p e o p l e  t o  u s e  t h e i r  r e s o u r c e s ,  t h e i r  knowledge, and 
t h e i r  c o n t a c t s  t o  come i n  and t o  s o l v e  some of  these problems or 
g i v e  u s  some s o l u t i o n s  which u s e  t h e s e  d o l l a r s  t h a t  t h e y ,  as 
t a x p a y e r s ,  a r e  g i v i n g  u s  t o  u s e  up h e r e ,  I t h i n k  it would be t o  
t h e  b e n e f i t  of  a l l  of  u s .  

I am v e r y  a n x i o u s  t o  h e a r  something e x p r e s s e d  a long  t h e  
l i n e s  o f  what can  w e  do ,  maybe, t o  s e l l  t h e s e  p e o p l e ,  t h e  p u b l i c  
o u t  t h e r e ,  what s a f e t y  is? How d o  w e  g e t  t h e s e  government 
programs t o  b e s t  be r e s p o n s i v e  t o  John Q. P u b l i c k ' s  d e s i r e  t o  be 
s a f e ?  

Now, s p e a k i n g  a s  an i n d i v i d u a l ,  I f i n d  t h a t  i f  I know 
t h e  r i s k ,  I know t h e r e  is going  t o  be a r i s k  i n  t h e  atmosphere or 
t h e  environment  i n  which I p l a c e  m y s e l f ,  I w i l l  a c c e p t  t h a t ,  b u t  
I am v e r y  i r a t e  i f  I walk i n t o  something which I t h i n k  is  s a f e  
and it t u r n s  o u t  t o  be  a bear  t r a p .  To me s a f e t y  is a m a t t e r  of  
knowledge, of expos ing  t h e  p e r s o n  t o  what t h e  s i t u a t i o n  is  and 
l e t t i n g  him make an h o n e s t  d e c i s i o n  of  whether or n o t  he  wants 
t o  go i n t o  i t ,  whether he  wants  t o  g e t  i n  a g e n e r a l  a v i a t i o n  
a i r c r a f t  or whether  he  wants  t o  g e t  i n  a commercial a i r c r a f t .  I 
t h i n k  t h a t  t h e  u n i v e r s i t i e s  have a r e s o u r c e  o u t  t h e r e  t h a t  could  
g i v e  u s  g r e a t  b e n e f i t  i n  t h i s  a r e a  t o  unders tand  and use our 
r e s e a r c h  d o l l a r s  b e t t e r .  

MR. MONROE: I would l i k e  t o  b u i l d  on what Don s a i d .  H e  
touched on something t h a t  I t h i n k  is p r e t t y  c l o s e  t o  t h e  problem 
h e r e .  I t  seems t o  m e  t h a t  r i s k  e v a l u a t i o n ,  t h e  d e c i s i o n  t o  t a k e  
r i s k ,  is l a r g e l y ,  w i t h  f e w  e x c e p t i o n s ,  t h e  r e s p o n s i b i l i t y  and 
r o l e  o f  t h e  i n d i v i d u a l ,  n o t  o f  t h e  s t a t e .  What t h e  s t a t e  can 
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p r o f i t a b l y  d o  i n  t h i s  a r e a  is t o  make a v a i l a b l e  a c c u r a t e  
knowledge of  t h e  r i s k s  and t h e  c o s t  o f  t h a t  r i s k  removal ,  so t h a t  
t h e  p u b l i c  can  t h e n  a s s e s s  whether  or  n o t  t h e r e  is a need f o r  t h e  
m o d i f i c a t i o n  t o  remove t h a t  r i s k ,  whether  it is worthwhile  t o  
them. I t h i n k  you g e t  i n t o  g r e a t  d i f f i c u l t y  i f  you a t t e m p t  t o  
d i c t a t e  t h a t  t h i n g ,  a s  f o r  i n s t a n c e ,  was done i n  t h e  s e a t b e l t  
t y p e  e x e r c i s e ,  whereas i f  t h e  r e q u e s t  comes from t h e  p u b l i c ,  t h e n  
I t h i n k  you have a much g r e a t e r  chance of  success and t h a t  means 
t h a t  you have g o t  t o  p r o v i d e  them w i t h  t h e  a l t e r n a t i v e s ,  t h e  
knowledge of  t h e  r i s k  and t h e  c o s t  of  its removal. 

MR. SCHEFFEY: Your comment is, I t h i n k ,  a p p r o p r i a t e ,  
and maybe it is a r e a l i s t i c  c r i t i c i s m  of  what was done on 
s e a t b e l t s ,  b u t  I d o n ' t  t h i n k  it is v e r y  r e a l i s t i c  i n  how t h e  
p o l i t i c a l  p r o c e s s  works. Congress  d o e s  n o t  d i r e c t  t h e  Department 
t o  d e v e l o p  i t s  s a f e t y  programs a s  t h e  p u b l i c  demands b u t  
i d e n t i f i e s  and f o c u s e s  on s p e c i f i c  s a f e t y  problems.  The Congress  
sa$s g e t  w i t h - i t  and g e t  t h e  f a t a l i t y  r a t e  down i n  a l l  modes of 
t r a n s p o r t a t i o n ,  so a c e r t a i n  amount of  a c t i v i t y  by t h e  Department 
on b e h a l f  of  t h e  p u b l i c  h a s  t o  be g e n e r a t e d  w i t h i n  t h e  Department 
and wi th  a s  much h e l p  a s  w e  can  g e t  from a l l  d i r e c t i o n s .  NOW, I 
am j u s t  i n d i c a t i n g  h e r e  t h a t  w e  have a r e s p o n s i b i l i t y  t h a t  h a s  . 
been l a i d  on u s  by t h e  Congress  which t h e  p u b l i c  e l ec t s ,  and w e  
have g o t  t o  be r e s p o n s i v e  t o  t h a t .  W e  a r e  r e a l l y  a n x i o u s  t o  g e t  
a t  what kind o f  h e l p  can  w e  r e a l l y  g e t  from t h e  s o c i a l  s c i e n c e s  
and b e h a v i o r a l  s c i e n c e s  i n  t h e s e  problems.  W e  a r e  n o t  g e t t i n g  
v e r y  s p e c i f i c  a s s i s t a n c e  even where w e  have s o l i c i t e d  it. 

P e d e s t r i a n  s a f e t y  I would c i t e  a s  one example where w e  
t h i n k  m o t i v a t i o n a l  r e s e a r c h  could  pay l a r g e  d i v i d e n d s .  On 
s o l i c i t a t i o n  f o r  p r o p o s a l s  on some of  t h i s  work w e  have g o t  some 
of  t h e  most u n i m a g i n a t i v e  t y p e  of  p r o p o s a l s  you could  c o n s i d e r .  
We d i d  n o t  g e t ,  w e  d i d  n o t  smoke o u t  any r e a l  f r e s h  approaches  t o  
t h i s  problem. W e  g o t  t h e  same o l d  s t u f f  t h a t  w e  a l r e a d y  know 
about  and I would make a remark h e r e  a t  t h e  r i s k  o f  some r e a l  
antagonism,  t h a t  a l o t  of  you u n i v e r s i t y  p e o p l e  d o n ' t  do your 
homework. You d o n ' t  d o  what you r e q u i r e  of  your own g r a d u a t e  
s t u d e n t s  t o  do b e f o r e  you l e t  them s t a r t  on a t h e s i s ,  and t h a t  is 
t o  f i n d  o u t  what h a s  a l r e a d y  been done i n  t h e  f i e l d .  

Now, maybe I can  s t i r  you up a l i t t l e .  

MS. FREE: G e t t i n g  back t o  what Mr. Monroe was s a y i n g  
about  p e o p l e  having  t o  know what t h e  r i s k  a c t u a l l y  is, I d o n ' t  
t h i n k  p e o p l e  know what t h e  r i s k  is on our  highways. For 
i n s t a n c e ,  when you a r e  d r i v i n g ,  you have a f a l s e  s e n s e  o f  
s e c u r i t y .  You d o n ' t  know t h a t  when your c a r  h i t s  a f i x e d  
o b s t a c l e  e x a c t l y  what is going  t o  happen. You f e e l  t h a t  t h a t  c a r  
is going  t o  p r o t e c t  you o r  t h a t  t h e  guard  r a i l  w i l l  p r o t e c t  you. 
I f  you d o  have an a c c i d e n t ,  chances  a r e  you w i l l  s u r v i v e ,  b u t  
t h e r e  a r e  55 ,000  p e o p l e  a year  t h a t  d o  n o t  s u r v i v e ,  and i f  t h e  
DOT r e q u i r e s  au tomobi le  m a n u f a c t u r e r s  t o  make p e o p l e  aware of  t h e  
s a f e t y  f e a t u r e s  o f  t h e i r  c a r  b e f o r e  t h e y  buy it s o  t h a t  t h e y  know 
which c a r  is s a f e r  so t h a t  t h e y  could  buy t h e  s a f e r  c a r ,  t h a t  
could  g i v e  p e o p l e  a d i f f e r e n t  p e r c e p t i o n  of  what t h e i r  r i s k  
a c t u a l l y  is o r  i f  FHWA made p e o p l e  aware of  what r i s k s  were on 
t h e  highway and what would happen i f  t h e y  h i t  c e r t a i n  f e a t u r e s  of  
t h a t  highway, t h e  highway might  n o t  appear  a s  f o r g i v i n g  a s  t h e  
people  t h o u g h t  i t  was. 

MR. WAKELAND: I t h i n k  t h e r e  is a problem i n  t h a t  NHTSA 
now h a s  t h e  a u t h o r i t y  t o  make consumer i n f o r m a t i o n  s t a t e m e n t s  of 
t h a t  n a t u r e  i f  it wished t o  do so and i f  it developed  an 
o b j e c t i v e  measure.  Now, o b j e c t i v e  measures  a r e  a v a i l a b l e .  Bob 
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Campbell h a s  done some r e s e a r c h  a t  North C a r o l i n a .  There have 
been some resu l t s  i n  N e w  York i n  which r i s k s  were ana lyzed  by c a r  
make and model, b u t  t h i s  was f o r  v e h i c l e s  which were a l r e a d y  o u t  
o f  p r o d u c t i o n .  You cannot  a n a l y z e  t h e  a c c i d e n t  r a t e  f o r  a 
v e h i c l e  which h a s  been produced u n t i l  it h a s  been i n  a number of 
a c c i d e n t s .  T h e r e f o r e ,  you a r e  never  going  t o  have an e v a l u a t i o n  
based on a c c i d e n t s  t h a t  is v a l i d  f o r  p r e d i c t i v e  p u r p o s e s  or  new 
models .  

DOT knows, and h a s  recognized  i n  i ts  s t u d i e s  of t h e  
f u e l  economy.and s a f e t y  r e l a t i o n s h i p  t h a t  l a r g e  c a r s  a r e  s a f e r  
t h a n  s m a l l  c a r s  when a c o l l i s i o n  o c c u r s .  A s  f a r  a s  I know, t h e r e  
h a s  been v e r y  l i t t l e  e f f o r t  t o  e x p l a i n  t o  t h e  p u b l i c  t h e  
numer ica l  r e l a t i o n s h i p  i n  t h a t  which is p r e s e n t  t h e r e ,  which is a 
r a t i o  of  about  t h r e e  t o  one ,  t h a t  is s u r v i v a l  i n  s m a l l e r  compact 
c a r s  is about  1/3 as  good a s  it is i n  t h e  l a r g e r  v e h i c l e s .  T h i s  
is based on two d i f f e r e n t  s t u d i e s .  

Now, d o e s  t h e  p u b l i c  know t h i s  i n s t i n c t i v e l y ?  W e l l ,  
it a p p e a r s  t h a t  t h e  p u b l i c  d o e s ,  t o  some e x t e n t ,  and some 
q u e s t i o n n a i r e s  have shown t h a t  t h e y  d o  unders tand  t h a t  
r e l a t i o n s h i p .  However, it is  n o t  r e a l l y  i n  t h e i r  minds whether  
it is a q u e s t i o n  of r e p e t i t i o n  and whether it is i n  t h e i r  minds 
t h a t  d e t e r m i n e s  what d e c i s i o n  t h e y  can make. However, t h e  
a u t h o r i t y  is t h e r e .  I t  is n o t  y e t  used. 

MS. SIMPICH ( U M T A ) :  One of my a r e a s  is t h e  e l d e r l y  and 
handicapped.  I come i n t o  t h i s  c o n v e r s a t i o n  o b l i q u e l y ,  b u t  w e  a r e  
t a l k i n g  about  w i l l i n g n e s s  t o  t a k e  r i s k s  and g o a l - s e t t i n g .  One of 
t h e  g o a l s  i n  UMTA t h i s  p a s t  two y e a r s  h a s  been t o  e s t a b l i s h  a 
r e g u l a t i o n  t h a t  g i v e s  t h e  e l d e r l y  and handicapped some of  t h e i r  
c i v i l  r i g h t s  back ,  O K  t h a t  is one way t h a t  t h e y  p h r a s e  i t .  Our 
a d m i n i s t r a t o r  h a s  r e c e n t l y  s i g n e d  t h e  r e g u l a t i o n  s a y i n g  t h a t  t h e y  
w i l l  have t r a n s p o r t a t i o n  f a c i l i t i e s .  

Now, when w e  were working on t h i s  r e g u l a t i o n ,  somebody 
s a i d ,  " W e l l  what about  t h e  s a f e t y  a s p e c t s ? "  and t h e  answer was, 
"Do you want a r e g u l a t i o n  or  do you want r e s e a r c h ? "  There  h a s  n o t  
been ,  t o  my knowledge, v e r y  much s t u d y  o f  t h e  s a f e t y  a s p e c t s  f o r  
t h e  e l d e r l y  and handicapped.  Should t h e r e  be r e s t r a i n t  sys tems on 
S u r f a c e  v e h i c l e s ?  On t r a i n s  now t h e y  can r i d e  and t h e y  d o n ' t  
have any tie-down sys tems.  Our r e g u l a t i o n  w i l l  p u t  them o n t o  
r a p i d  r a i l  c a r s  and o n t o  any l e v e l  e n t r y  v e h i c l e .  I t  w i l l  p u t  
t h e  e l d e r l y ,  n o t  t h e  wheelcha i r  u s e r ,  on t h e  l a r g e r  buses  and on 
s m a l l  buses .  

There a r e  some i n s t i t u t i o n a l  problems h e r e  b e s i d e s  t h e  
f e d e r a l  government ' s  problems.  O p e r a t o r s ,  f o r  example, a r e n ' t  
p a r t i c u l a r l y  happy a b o u t  having t o  c a r r y  t h e  e l d e r l y  and 
handicapped ,  b u t  w e  a r e  moving from a p r i v a t e  i n s t i t u t i o n  of  O U T  
sys tems be ing  p r i v a t e  t o  t h e i r  becoming p u b l i c ,  as UMTA is 
beginning  t o  pay 80  p e r c e n t  of  a l l  of  t h e  c a p i t a l  equipment .  So 
w e  have t h e  o p e r a t o r s  n o t  want ing t o  c a r r y  them, t h e  v o c a l  
e l d e r l y  and handicapped want ing v e r y  much t o  r i d e ,  and t h e  
f e d e r a l  government having t o  do t h e  Congress  b i d d i n g  of  be ing  
c e r t a i n  t h a t  t h e y  a r e  inc luded .  

I would l i k e  t o  know a b o u t  t h e  i n t e r i o r  d e s i g n  of  a bus 
and whether an o l d e r  p e r s o n  OK a p e r s o n  i n  a w h e e l c h a i r ,  w i l l  be  
l i k e  a bowling p i n  r o l l i n g  around i f  t h e r e  is  an a c c i d e n t .  I 
would l i k e  t o  know a b o u t  t h e  f a r e  box and i f  he is going  t o  h i t  
t h e  f a r e  box. I would l i k e  t o  know a b o u t  h i s  f a c i n g  t o  t h e  
i n s i d e  of  t h e  bus r a t h e r  t h a n  forward o r  backward. I would l i k e  
t o  know, i f  w e  f i n d  o u t  t h a t  h i s  f a c i n g  backwards is t h e  b e s t  
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s a f e s t  way, how t o  convince  people  t h a t  r i d i n g  backwards 
doing  . 

I t h i n k  w e  maybe have our head i n  t h e  sand.  Nobody is 
ask ing  f o r  s a f e t y  r e s e a r c h  on t h e  e l d e r l y  and handicapped.  W e  
t a l k e d  l a s t  n i g h t  a b o u t  t h e s e  two-page p r o p o s a l s .  I p e r s o n a l l y  
would be v e r y  happy t o  s e e  l o t s  of  two-page p r o p o s a l s  bombarding 
UMTA on t h e  s u b j e c t  of  s a f e t y  f o r  t h e  e l d e r l y  and t h e  
handicapped.  

MR. ROLAND ( U S C ) :  I w i l l  t r y  t o  comment on t h i s  f i e l d  
t h a t  you a r e  s o  i n t e r e s t e d  i n ,  M K .  Chairman, o f  what could  w e  do 
i n  t h e  u n i v e r s i t y ,  because  I am from a u n i v e r s i t y .  Why d o n ' t  w e  
t r y  t o  break  t h e  r i s k  down i n t o  i t s  two component p a r t s ,  
f requency  and s e v e r i t y ?  I t h i n k  t h a t  w e  have a number of 
t e c h n i q u e s ,  network a n a l y s i s  t e c h n i q u e s ,  by w h i c h  w e  can  a t t a c k  
t h e  f requency  problem. Now, of  c o u r s e  when w e  t a l k  f r e q u e n c y ,  we 
a r e  t a l k i n g  a b o u t  h i s t o r i c a l  f requency  and p r e d i c t i v e  f r e q u e n c y ,  
and w e  look  a t  t h e  p a s t  o n l y  t o  p r e d i c t  t h e  f u t u r e .  I t h i n k  w e  
have network a n a l y s i s  methods t h a t  can  p r e d i c t  f requency .  

I n  t h e  human f a c t o r s  a s p e c t  o f  t h i s  p r e d i c t i o n ,  w e  have 
much more d i f f i c u l t y  t h a n  w e  have i n  t h e  hardware p r e d i c t i o n  and 
t h e  Lord knows t h e  hardware is d i f f i c u l t  enough t o  t r e a t ,  b u t  I 
t h i n k  w e  can  approach  t h i s  problem f a i r l y  w e l l ,  g i v e n  some t i m e  
and money and i n c e n t i v e  t o  a t t a c k  f requency .  

But t h e  v a l u e  o r  s e v e r i t y  o f  t h e  e v e n t  which g o e s  i n t o  
making up t h e  t o t a l  r i s k  which w e  t h e n  m u s t  e d u c a t e  t h e  p u b l i c  t o  
p e r c e i v e  c o r r e c t l y ,  is a much more d i f f i c u l t  problem. I d o n ' t  
t h i n k  w e  have v e r y  good methods t o  approach t h e  s e v e r i t y  e v a l u a -  
t i o n  problem of t h e s e  a c c i d e n t s .  I d o  t h i n k  t h a t  i f  w e  a r e  going  
t o  a l l o c a t e  our r e s o u r c e s  i n  r e s e a r c h  t o  t h e s e  two a r e a s ,  t h a t  
p e r h a p s  w e  should  b a l a n c e  it towards  t h e  s e v e r i t y  o r  v a l u e  of t h e  
e v e n t  r a t h e r  t h a n  t o  t h e  f requency  p r e d i c t i o n  p a r t  of  i t .  

MR. SCHEFFEY: I t h i n k  t h e r e  h a s  been a g r e a t  d e a l  of  
work done on t h e  s e v e r i t y  s i d e  o f  t h e  a c c i d e n t  p i c t u r e .  W e  have 
i n  t h e  highway game t h e  s i m p l i s t i c  answers  which u s u a l l y  a r e n ' t  
v e r y  h e l p f u l .  FOK example,  a s t u d y  was made q u i t e  r e c e n t l y ,  and 
I might  ment ion t h i s  was done by a u n i v e r s i t y ,  i n  which t h e y  
a s s e s s e d  t h e  c o s t  e f f e c t i v e n e s s  o f  d i f f e r e n t  t y p e s  o f  p h y s i c a l  
s a f e t y  measures  i n  t h e  highway system. The e f f e c t i v e n s s  of  guard  
r a i l s  was inc luded .  Because t h e  t h i n g  was n o t  looked a t  i n  a 
s t r a t i f i e d  s e n s e ,  t h e  n e t  c o s t  e f f e c t i v e n e s s  of  t h e  guard  r a i l s  
came o u t  which i n d i c a t e d  t h a t  a s  a p o l i c y  w e  s h o u l d n ' t  spend 
money on guard  r a i l s .  I t  ranked way down t h e  l i s t  i n  what was a 
c o s t  e f f e c t i v e  measure f o r  producing  s a f e t y ,  b u t  i f  t h a t  sample 
had been s t r a t i f i e d  by t h e  t r a f f i c  l e v e l s  on t h e  d i f f e r e n t  
roadways, it would come o u t  w i t h  a d i f f e r e n t  and less s i m p l i s t i c  
answer which s a y s  t h a t  it is n o t  a q u e s t i o n  a r e  t h e y  c o s t  
e f f e c t i v e  or  n o t ,  a r e  t h e y  c o s t  e f f e c t i v e ,  b u t  where a r e  t h e y  
c o s t  e f f e c t i v e ?  They a r e  c o s t  e f f e c t i v e  on c e r t a i n  k i n d s  of  
highway f e a t u r e s .  They a r e  c o s t  e f f e c t i v e  on c e r t a i n  l e v e l s  of  
t r a f f i c ,  and t h e y  a r e  n o t  c o s t  e f f e c t i v e  on o t h e r s ,  and when you 
g e t  i n t o  any o f  t h e s e  q u e s t i o n s  about  where you p u t  your 
r e s o u r c e s ,  t h e  s i m p l i s t i c  answer is n o t  h e l p f u l .  You have g o t  t o  
g e t  down i n t o  enough d e t a i l  t o  answer t h e  r e a l  q u e s t i o n s  o f  where 
and when and how, and u n t i l  w e  a r e  w i l l i n g  t o  f a c e  t h a t ,  t h e s e  
g e n e r a l i t i e s  a r e  r e a l l y  n o t  go ing  t o  be v e r y  h e l p f u l  t o  t h e  
p u b l i c  o r  t o  t h e  Department .  

MR. WAKELAND: When you s a y  it was c o s t  e f f e c t i v e  O K  
n o t  c o s t  e f f e c t i v e ,  you a r e  us ing  a measure of  what? 
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mean comDared t o  ot  e r  p l a c e s  you can  
p u t  your s a f e t y  d o l l a r s  which you d o n ' t  have enough o f .  

MR. WAKELAND: Lower p r i o r i t y ,  t h e n ?  

MR. SCHEFFEY: Lower p r i o r i t y ,  t h a t  is r i g h t .  

MR. LACEY: I f e e l  t h a t  a l m o s t  any s a f e t y  measure,  i f  
you s t r a t i f y  it f a r  enough, is going  t o  be c o s t  e f f e c t i v e .  You 
can  always adopt  t h a t  argument wi th  a g e n e r a l i z e d  s a f e t y  d e v i c e ,  
b u t  t o  s t r a t i f y  means you a r e  a s k i n g  u s  t o  answer a m i l l i o n  
q u e s t i o n s  when w e  a r e  o n l y  g i v e n  t h e  r e s o u r c e s  t o  answer,  s a y ,  
100 q u e s t i o n s ,  s o  you have t o  a c c e p t  a c e r t a i n  l e v e l  of  
g e n e r a l i t y  o r  no answers  w i l l  be for thcoming.  

MR. SCHEFFEY:  W e l l ,  y e s .  My p o i n t  is t h a t  i f  t h e  
assumpt ion  of  g e n e r a l i t i e s  is n o t  r e a l i s t i c ,  t h e n  t h e  answers  a r e  
w o r t h l e s s ,  and wher'e s t r a t i f i c a t i o n  can  be done as a m a t t e r  of  
implementa t ion  p o l i c y ,  t h e n  s t r a t i f i c a t i o n  t o  t h a t  l e v e l  is 
a p p r o p r i a t e  i n  a s k i n g  t h e  q u e s t i o n s .  

MR. LACEY: And a s  i n  t h e  c a s e  of  guard  r a i l s ,  is 
s t r a t i f i c a t i o n  used i n  t h e  implementat ion t o  t h e  d e g r e e  t h a t  is 
n e c e s s a r y  t o  g e t  it c o s t  b e n e f i c i a l ?  

MR. SCHEFFEY: Y e s .  

MR. LACEY: I t h i n k  n o t ,  o r  e l se  it would have shown up 
t o  be c o s t  b e n e f i c i a l .  

MR. SCHEFFEY: I a m  s a y i n g  t h a t  t h e r e  is a need f o r  
more d e t a i l e d  s t u d y  t o  know how t h a t  s t r a t i f i c a t i o n  ought  t o  t a k e  
p l a c e  and t h a t  an answer t h a t  t r i e s  t o  lump e v e r y t h i n g  i n  one 
p i c t u r e  is n o t  h e l p f u l  a t  a l l .  I d o n ' t  want t o  r e d u c e  t h i s  t o  a 
guard  r a i l  argument ,  I j u s t  th rew t h a t  i n  t o  show t h e  f a c t  t h a t  
when you g e t  t o  t h e  p a r t  of t h i s  program where t h e  a c t i o n  is, you 
have t o  d e a l  i n  s p e c i f i c s ,  and you have t o  avoid  s i m p l i s t i c  
arguments  because  t h e y  a r e  s imply  n o t  p e r t i n e n t .  

MR. 3 .  MARGOLIN: I am a f r a i d  t h a t  I a m  g e t t i n g  a 
l i t t l e  confused  because  I hear  u s  t r y i n g  t o  measure two d i f f e r e n t  
t h i n g s  and maybe t h a t  is p a r t  of  t h e  problem. W e  a r e  t a l k i n g  
about  measuring t h e  e x t e n t  of  r i s k  t a k i n g  which I t h i n k  is an 
e s s e n t i a l  t h i n g ,  and t h e  o t h e r  e s s e n t i a l  t h i n g  is t h i s  q u e s t i o n  
of t h e  measurement of  t h e  s e v e r i t y  of  a c c i d e n t s ,  and t h e y  a r e  two 
t o t a l l y  d i f f e r e n t  k i n d s  of f i s h .  

With r e g a r d  t o  measuring t h e  e x t e n t  o f  r i s k  t a k i n g ,  w e  
can d o  a g r e a t  d e a l  more by way of  b o t h  t h e  convent iona l -human 
f a c t o r s  work having  t o  d o  w i t h  some o f  t h e  p e r c e p t u a l  t h i n g s  t h a t  
e n t e r  and how t h e y  indeed a r e  i n f l u e n c e d  by more p e r s o n a l  and 
m o t i v a t i o n a l  f a c t o r s .  W e  need,  however, t o  r e a l l y  b r i n g  a much 
broader  spec t rum i n  t h e  b e h a v i o r a l  and s o c i a l  s c i e n c e s  t o g e t h e r  
wi th  e n g i n e e r i n g  and t r a n s p o r t a t i o n .  Indeed w e  need t o  mend our 
own house a s  w e l l ,  because  t o  wash a b i t  of  d i r t y  l i n e n  i n  
p u b l i c ,  m o t i v a t i o n a l  p s y c h o l o g i s t s  and c l i n i c a l  p s y c h o l o g i s t s  and 
s o c i a l  p s y c h o l o g i s t s  r a r e l y  t a l k  t o  e x p e r i m e n t a l  p s y c h o l o g i s t s  
and human f a c t o r s  people .  W e  a r e  f a r t h e r  a p a r t  i n  many ways t h a n  
w e  a r e  from e n g i n e e r i n g .  

I t h i n k  once w e  s t a r t  t o  p u l l  t h o s e  teams t o g e t h e r ,  and 
t h e y  a r e  v e r y  d i f f e r e n t  s k i l l s ,  once w e  a s k  you,  a s  managers of 
r e s e a r c h ,  t o  make s u r e  t h a t  it i s n ' t  j u s t  t h e  g e n e r a l i z a t i o n  
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p s y c h o l o g i s t ,  b u t  t h a t  t h e r e  a r e  f i v e  o r  s i x  m o d a l i t i e s  w i t h i n  
psychology and you need r e p r e s e n t a t i o n  from each o f  them or many 
of them t o  be  a b l e  t o  do t h e  j o b ,  maybe w e  w i l l  have t h e  proper  
team o r  task  f o r c e .  So, s o  much f o r  means of  measuring r i s k .  
F r a n k l y ,  w e  need money t o  s t u d y  developmenta l  p r o c e s s e s  i n  r i s k  
t a k i n g .  

W e  know t h a t  t h e r e  a r e  d i f f e r e n t  s t a g e s  o f  l i f e  
development i n  which t h i s  t a k e s  many d i f f e r e n t  forms.  W e  found,  
f o r  example, i n  some v a s t l y  d i f f e r e n t  a r e a s  of  r e s e a r c h  t h a t  t h e  
d e s i r e  t o  take  r i s k  was v e r y  h igh  i n  t h e  a b o r t i o n  a r e a  among 
middle-aged women. T h i s  comes o u t  a s  s t r a n g e .  A l l  of  a sudden 
t h i s  t h i n g  peaks  a f t e r  go ing  s t e a d i l y  down over  a p e r i o d  of  
y e a r s .  The r e a s o n s  f o r  t h a t  w e  have begun t o  u n d e r s t a n d .  We 
need t o  know more a b o u t  t h a t  i n  t h e  s a f e t y  a r e a .  

W e  need t o  know more a b o u t  s o c i a l  s i t u a t i o n s ,  w h a t  
g roup  phenomena a f f e c t  r i s k  t a k i n g .  I mentioned e a r l i e r  t h a t  a 
c a r  f u l l  of  t e e n - a g e r s  changes a v e r y  p r u d e n t  d r i v e r  i n t o  a g r e a t  
r i s k  t a k e r .  W e  need t o  know a g r e a t  d e a l  a b o u t  t h e  f a m i l y  
s i t u a t i o n ,  what k i n d s  of  models were p r o v i d e d .  W e  know d a r n  w e l l  
t h a t  k i d s  a r e  l i k e  t h e i r  p a r e n t s ,  no m a t t e r  how much t h e  p a r e n t s  
admonish them t o  be d i f f e r e n t .  Maybe t h e  more t h e y  d o  t h a t  t h e  
more t h e y  a r e  l i k e  t h e i r  p a r e n t s ,  o r  whoever t h e  r e f e r e n c e  person  
is f o r  them. 

A l l  of  t h o s e  t h i n g s  have s c a r c e l y  been s t u d i e d  a t  a l l  
and y e t  t h e y  a r e  v e r y  powerfu l  f a c t o r s  i n  t h e  measurement of  r i s k  
t a k i n g  and I would v e n t u r e  t h a t  a f t e r  a c o u p l e  of  y e a r s  
of  r e s e a r c h ,  w e  could  probably  g i v e  you p r o f i l e s  of  what t h a t  
r i s k  t a k e r  is l i k e  which w e  c a n n o t  d o  today .  

L e t  m e  s h i f t  t o  t h e  o t h e r  q u e s t i o n  of t h e  s e v e r i t y  of  
r i s k .  Here w e  have a l o t  of  a r e a s  t h a t  a r e  p a r t  of  t h e  s o c i a l  
m i l i e u  O K  s o c i a l  sys tem f o r c e s  t h a t  a f f e c t  what I w i l l  now c a l l  
n o t  t h e  s e v e r i t y  of  t h e  a c c i d e n t  b u t  t h e  p e r c e i v e d  s e v e r i t y .  
W e  can  p r o b a b l y  d e s c r i b e  d e g r e e s  of  f r a c t u r e .  W e  can  probably  
d e s c r i b e  d e g r e e s  of  d i s a b i l i t y  t h e  way t h e y  a r e  c a t a l o g u e d  f o r  
Workmen's Compensation o r  some kind of  c o u r t  l e g a l  system. 

The t h i n g  t h a t  w e  c a n ' t  measure u n t i l  w e  g e t  more 
s t u d i e s  going  i n t o  i t ,  is p e r c e i v e d  s e v e r i t y .  These a r e  
i n f l u e n c e d  by s o c i a l  sys tem f a c t o r s  l i k e  i n s u r a n c e  b e n e f i t s .  An 
a c c i d e n t ,  w h i p l a s h ,  suddenly  m a t e r i a l i z e d  a t  some p o i n t  i n  t h e  
development  of  au tomobi le  a c c i d e n t s  once it was recognized  by t h e  
c o u r t s .  I t  is hard  t o  prove  t h a t  t h e r e  w a s n ' t  a whip lash  t h e s e  
d a y s  and i f  t h e  g r e a t e r  t h e  g a i n  ( t h e  more i n s u r a n c e  t h e  o t h e r  
guy h a s  and p e r h a p s  t h e  more t h e  n o - f a u l t  sys tem o p e r a t e s )  t h e  
more l i k l i h o o d  t h e r e  w i l l  be of  a h i g h e r  p e r c e i v e d  d i s a b i l i t y .  
There is s o c i a l  g a i n .  You c a n  t a k e  a look  a t  a p e r s o n  and s a y ,  
my god,  i f  he  h a s  a c e r t a i n  kind of  f a m i l y  i n  which he is t h e  odd 
man o u t ,  he  is going  t o  p e r c e i v e  h i s  d i s a b i l i t y  a s  be ing  a g r e a t  
d e a l  worse because  t h a t  is going  t o  g e t  him some sympathy from 
t h e  f a m i l y .  

There  is anger  a t  t h e  p e r p e t r a t o r ,  t h e  p e r s o n  who 
caused  t h e  a c c i d e n t ,  who h i t  you from behind.  I n c i d e n t a l l y ,  h e r e  
w e  g e t  a b e a u t i f u l  phenomenon. I am now t r e a t i n g  one p e r s o n  who 
caused t h e  a c c i d e n t  i n  which s h e  was i n j u r e d  and I have g o t  a 
f i r s t  c lass  d e p r e s s i o n  on my hands.  She is f u r i o u s  a t  h e r s e l f  
and t h a t  happens t o  be  p a r t  o f  t h e  e t i o l o g y  of  d e p r e s s i o n .  I f  
you c a n ' t  do  a n y t h i n g  a b o u t  i t ,  t h e r e  is nobody t o  punish .  She 
p u n i s h e s  h e r s e l f .  

There  is t h e  t o t a l  e f f e c t  on something l i k e  s c h o o l i n g .  

n 
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W e  know v e r y  w e l l  t h a t  a s o r e  t h r o a t  becomes a l o t  worse i f  it is 
j u s t  b e f o r e  an examinat ion  and it w i l l  keep you o u t  o f  s c h o o l .  
A l l  o f  t h e s e  f a c t o r s  seem s u b j e c t i v e .  They a re  d i f f i c u l t  t o  g e t  
a ho ld  o f ,  b u t  i f  we a r e  going  t o  g e t  v a l i d  measurements of  
s e v e r i t y ,  or o f  p e r c e i v e d  s e v e r i t y ,  which is r e a l l y  what you a re  
f i n a l l y  d e a l i n g  w i t h ,  t h e y  have t o  g e t  accounted  f o r .  Otherwise  
w e  can  proceed t o  m a k e  our  o b j e c t i v e  measure and f i n d  o u t  t h a t  
t h e y  d o n ' t  s q u a r e  w i t h  t h e  r e a l  l e v e l  of  d i s a b i l i t y  of  t h e  
i n d i v i d u a l .  

We s imply  need more t i m e  and more r e s o u r c e s  t o  begin  t o  

MR. WAKELAND: I want t o  p u t  a n o t h e r  d imens ion  on t h i s  

weigh and measure how t h o s e  t h i n g s  c o u n t .  

t h a t  h a s n ' t  been mentioned y e t  and which r e q u i r e s  an a d d i t i o n a l  
u n i v e r s i t y  s k i l l .  W e  f i n d  a c c i d e n t s  i n  a l l  o f  t h e  modes of  
t r a n s p o r t a t i o n  where t h e r e  is an o p e r a t o r  t h a t  w e  t h i n k  a r e  due 
t o  economic p r e s s u r e s  on t h e  o p e r a t o r  t o  comple te  t h e  t r i p  or t o  
g e t  t h e r e  a t  a f a s t e r  r a t e .  W e  a r e  having g r e a t  t r o u b l e  
i d e n t i f y i n g  t h o s e  and making them appear  as causes o f  t h e  
a c c i d e n t .  They occur  i n  t h i n g s  l i k e  t h e  u n w i l l i n g n e s s  of  a s h i p  
c a p t a i n  t o  reduce  speed i n  t h e  f o g ,  o p e r a t i n g  p r a c t i c e s  i n  
a v i a t i o n ,  i n  r a i l r o a d s  wherever t h e r e  is a h i r e d  employee who is 
supposed t o  be a c t i n g  i n  a c e r t a i n  way and who t a k e s  r i s k s  i n  
o r d e r  t o  o b t a i n  a d i r e c t  economic g a i n .  

W e  know t h a t  h i s  w i l l i n g n e s s  t o  t a k e  r i s k s  i n  t h e s e  
f i e l d s  can be i n f l u e n c e d  by t h e  form of  economic r e g u l a t i o n  t h a t  
t h e  c a r r i e r  may be  under .  I t  can  be i n f l u e n c e d  by t h e  way t h a t  
h i s  work c o n t r a c t  is se t  up,  who he  is working f o r  and how he is  
g e t t i n g  p a i d .  I t h i n k ,  t h a t  i f  someone would look  a t  t h i s  
problem a c r o s s  t h e  modes, w e  might  be  a b l e  t o  f i n d  a d e g r e e  of 
o r d e r  i n  it and be a b l e  t o  g e t  a t  t h e  c o r r e c t i o n  of  t h i s  kind of  
p r e s s u r i z e d  r i s k  t a k i n g  t h a t  r e a l l y  h a s  v e r y  l i t t l e  t o  d o  w i t h  
t h e  t h i n g s  t h a t  P r o f e s s o r  Margol in  is speaking  o f .  

There is one o t h e r  a s p e c t  t o o  and t h a t  is t h a t  w e  
h a v e n ' t  d i f f e r e n t i a t e d  between a r i s k  which one a c c e p t s  f o r  
o n e s e l f  and a r i s k  which one imposes upon o t h e r s  i n  o r d e r  t o  
a c h i e v e  a g a i n .  Much o f  t h e  r a t i o n a l e  f o r  highway s a f e t y  laws is 
based on t h e  i d e a  t h a t  you need t o  be  c o n t r o l l e d  i n  your d r i v i n g  
n o t  j u s t  f o r  your own p r o t e c t i o n  b u t  t o  p r e v e n t  you from doing  
damage t o  someone e lse .  It  is n o t  o n l y  t h e  c a s u a l t y  t o  t h e  
teen-ager  who d o e s n ' t  r e a l i z e  what he  is d o i n g .  H e  is h u r t i n g  
o t h e r  people  as.wel1. W e  see t h a t  i n  t h e  a l c o h o l  f i e l d  
e s p e c i a l l y  where t h e  improvements t h a t  you can  make ( t h e  
improvements t h a t  have come a b o u t  and t h e  improvements t h a t  were 
measured i n  some o f  t h e  ASAP programs)  show t h a t  t h e r e  is 
v i r t u a l l y  no g a i n ,  no improvement i n  a c c i d e n t s ,  which i n v o l v e  
c o l l i s i o n s  w i t h  o t h e r  v e h i c l e s .  T h i s  meant t h a t  t h e  program w a s  
o n l y  s e l f - p r o t e c t i v e  f o r  t h e  a l c o h o l - i n v o l v e d  p e r s o n  and n o t  of  
g r e a t  b e n e f i t  t o  t h e  r e s t  of  s o c i e t y .  These a r e  a d d i t i o n a l  areas 
t h a t  someone needs  t o  look  a t .  

MR. LOFGREN: While you are  w a i t i n g  f o r  answers  on how 
t h e  s o c i a l  s c i e n c e s  c a n  h e l p  i n  t h i s  a r e a ,  I want t o  ment ion a 
f a c t o r  t h a t  I t h i n k  is v e r y  i m p o r t a n t  and I h a v e n ' t  heard  it 
s t a t e d  e x p l i c i t l y ,  and t h a t  is t h e  v e r y  r a r i t y  of  s e v e r e  
c r a s h e s .  F a t a l s  i n  highways a c c i d e n t s ,  f o r  example, a r e  now 
a b o u t  one p e r  30 m i l l i o n  miles o f  t r a v e l .  I sug  es t  t h a t  t h i s  
g r e a t l y  e f f e c t s  t h e  c r e d i b i l i t y  of  t h e  warn ings ,  t h e  admoni t ions  
w e  might  g i v e  t o  t h e  d r i v i n g  p u b l i c  about  s p e c i f  c r i s k s ,  because  
i n  t h e i r  own e x p e r i e n c e  a s e v e r e  c r a s h  is a v e r y  r a r e  e v e n t .  
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In r e s p o n s e  t o  t h i s  l a s t  remark by Henry, r e g a r d i n g  
p r o t e c t i o n  of  o t h e r s ,  t h e  s a f e t y  b e l t  u s e  law t h a t  h a s  been i n  
e f f e c t  s i n c e  J a n u a r y  1 i n  t h e  p r o v i n c e  o f  O n t a r i o ,  m a k e s  t h e  
d r i v e r  r e s p o n s i b l e  f o r  t h e  wearing o f  t h e  b e l t s  by anyone under 
16 y e a r s  of  a g e  i n  h i s  c a r ,  i n  a d d i t i o n  t o  be ing  r e s p o n s i b l e  f o r  
wearing t h e  b e l t  h i m s e l f .  

t h a n  a n y t h i n g  e l se .  Have t h e r e  been any s t u d i e s  showing t h e  
r e l a t i o n s h i p  of  r i s k  t o  i n s u r a n c e  a v a i l a b i l i t y ?  There a r e  
d i f f e r e n t  v a r i a t i o n s ,  of  c o u r s e .  

S,PEAKER: I a s k  t h i s  q u e s t i o n  o u t  of  ignorance  more 

MR. S C H E F F E Y :  I d o n ' t  t h i n k  I c a n  answer t h a t  
q u e s t i o n .  Can anyone i n  t h e  room c i t e  a s p e c i f i c  s t u d y  t h a t  h a s  
looked a t  t h i s  a s p e c t  of  t h e  problem? 

MR. TAYLOR: Is it r e l e v a n t ?  

MR. J .  MARGOLIN: I o n l y  know one t h i n g ,  it is  t h e  
casua l  comment between them t h a t  g e t s  made i n  t h e  c a r ,  which is 
a s  you a lmost  missed a bea t -up  o l d  c a r ,  somebody w i l l  s a y  t o  you, 
h a l f  j o k i n g l y ,  "For g o d ' s  s ake ,  d o n ' t  h i t  him. H e  p r o b a b l y  
h a s n ' t  g o t  i n s u r a n c e . "  

MR. S C H E F F E Y :  I want t o  thank  t h e  p a n e l  p a r t i c i p a n t s  
f o r  t h e i r  work w i t h  u s .  I t h i n k  w e  opened a l o t  of  q u e s t i o n s  and 
p e r h a p s  w e  g e n e r a t e d  some new t h i n k i n g .  W e  a r e  hoping t h a t  w e  
w i l l  g e t  f u r t h e r  comments from you by cor respondence  or  o t h e r w i s e .  
W e  a r e  a l s o  hoping t h a t  some of  t h e  t h i n k i n g  t h a t  h a s  been 
d i s c u s s e d  h e r e  w i l l  show up i n  p r o p o s a l s  t h a t  come i n  t o  both  t h e  
u n i v e r s i t y  program and through t h e  p a r t i c i p a t i o n  o f  u n i v e r s i t i e s  
i n  t h e  c o n t r a c t  programs o f  t h e  d i f f e r e n t  a d m i n i s t r a t i v e  R&D 
programs . 

DR. MICHAF,L J. RABINS, D I R E a O R ,  OFFICE OF UNIVERSITY RESEARa 
ADDESSING THE CONFERENCE 
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AFTERNOON SESSION 
MR. BOLGER: While w e  a r e  f i n i s h i n g  our d e s s e r t ,  and 

g e t t i n g  ready  f o r  a t a l k  by Mr. F l o h r ,  l e t  m e  j u s t  i n t r o d u c e  him 
t o  you. Bruce F l o h r ,  h a s  been t h e  Deputy A d m i n i s t r a t o r  of  t h e  
F e d e r a l  Railway A d m i n i s t r a t i o n  s i n c e  l a s t  _September ,  and p r i o r  t o  
t h a t  was w i t h  t h e  Southern  P a c i f i c  T r a n s p o r t a t i o n  Company, San 
Antonio D i v i s i o n  f o r  many y e a r s  and a l s o  w i t h  t h e  S o u t h e r n  
P a c i f i c .  Bruce,  a s  Deputy A d m i n i s t r a t o r ,  s e r v e s  a s  t h e  chairman 
of t h e  FRA s a f e t y  commit tee  which rev iews  a l l  r a i l r o a d  s a f e t y  
r e g u l a t i o n s  and s t a n d a r d s  and recommends a c t i o n s  on proposed 
r e g u l a t i o n s ,  s o  he is somebody who h a s  a r a t h e r  s t r o n g  v e s t e d  
i n t e r e s t  i n  our s a f e t y  d i s c u s s i o n s .  

Bruce is a n a t i v e  of  Idaho ,  > e c e i v e d  h i s  B.S. from 
S t a n f o r d  U n i d e r s i t y ,  and an M.S. i n  i n d u s t r i a l  a d m i n i s t r a t i o n  a t  
Purdue’ i n  1965. 

MR. BRUCE FLOIIR, DEPUTY ADMINISTRATOR, FEDERAL RAILROAD ACMINISTRATION 
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OPPORTUNITIES I N  RAILROAD RESEARCH. 

Honorable  Bruce M. F l o h r ,  Deputy A d m i n i s t r a t o r  
F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  

P h i l ,  thank  you v e r y  much. I t  c e r t a i n l y  is a p l e a s u r e  
t o  be h e r e  today .  When P h i l  f i r s t  c a l l e d  m e  and s a i d :  "Would you 
l i k e  t o  speak?"  I s a i d ,  "Very d e f i n i t e l y ,  y e s , "  f o r  a c o u p l e  of  
r e a s o n s .  W e  can  c a r r y  t h e  ana logy  o f  a n  a l l i g a t o r  th rough a 
l i t t l e  b i t  and a s k :  "Who is r e a l l y  t h e  a l l i g a t o r ? "  Because it is 
r a t h e r  un ique ,  I f e e l  t h a t  w i t h i n  t h e  r a i l r o a d  i n d u s t r y  t h e r e  a r e  
l o t s  of  a l l i g a t o r s .  There a r e  a l l i g a t o r s  w i t h i n  our own DOT, 
t h e r e  are  a l l i g a t o r s  w i t h i n  t h e  i n d u s t r y ,  and t h e r e  are  a l l i -  
aators  o u t s i d e  t h e  i n d u s t r v .  What I would l i k e  t o  d o  today  is 
h i g h l i g h t  some o f  t h e  t h i n g s  t h a t  have caused  a u n i q u e n e s s - w i t h i n  
t h e  r a i l r o a d  i n d u s t r y  and t h e n  summarize it i n  such  a w a y  t h a t  w e  
a r e  s t a r t i n g  t o  d r a i n  t h e  swamp. It  is an a w f u l l y  b i g  swamp b u t  
I t h i n k  t h a t  w e  can  d o  it i n  a way t h a t  w e  c a n  s a t i s f y  t h e  a l l i -  
g a t o r ' s  problems as w e l l  as t h e  res t  of s o c i e t y ' s  problems.  

F i r s t  o f  a l l ,  what a r e  t h e  a l l i g a t o r s ?  You had a v a i l -  
a b l e  t o  you as  p a r t  of your package something t h a t  w a s  e n t i t l e d  
"The G u i d e l i n e s  o f  Conference  Workshop on Inter-Modal  S a f e t y  
Research Needs," and when I w a s  t r y i n g  t o  d e c i d e  my s u b j e c t  of  
d i s c u s s i o n  t o d a y ,  I f e l t  t h a t  t h i s  was a good document on which 
I might  be  a b l e  t o  b a s e  my d i s c u s s i o n s ,  s o  I went th rough it and 
t h e  f i r s t  t h i n g  I came up w i t h  was on page two. A t  t h e  bottom o f  
t h e  page t h e r e  a re  some numbers t h a t  a re  e n t i t l e d ,  "Trend i n  
F a t a l i t y  Rates,  1949 t o  1973" and ,  l o  and behold ,  under t h e  
r a i l r o a d s ,  it is e n t i t l e d ,  " R a i l r o a d  Passengers . "  Concept 
problem: what is t h e  a l l i g a t o r  i n  t h i s  a r e a  i n  r a i l r o a d  s a f e t y ?  
L a s t  year  one passenger  was k i l l e d  on t h e  r a i l r o a d s .  The year  
b e f o r e ,  f o u r  p a s s e n g e r s  were k i l l e d  on t h e  r a i l r o a d s .  C l e a r l y ,  
t h e  a l l i g a t o r  i s n ' t  h e r e ,  s o  I would l i k e  t o  c o r r e c t  t h a t  thought  
f i r s t .  

I n  t h e  r a i l r o a d  i n d u s t r y ,  w e  look  f i r s t  of  a l l  a t  
employee s ta t i s t ics .  F a t a l i t i e s  f o r  r a i l r o a d  employees i n  1974, 
were 1 4 0 ,  i n  1975, 113. D e f i n i t e l y  a t r e n d  t h a t  is going  i n  t h e  
r i g h t  d i r e c t i o n .  I t  is going  downward. Then w e  t a l k  about  what 
o t h e r  kind of f a t a l i t i e s .  w h a t  a re  s o m e  of t h e  o t h e r  a l l i a a t o r s  
o u t  there  i n  t h e  r a i l r o a d  i n d u s t r i e s ?  

Grade c r o s s i n g s  i s  a n o t h e r  example. I n  1974, t h e r e  
were 1 , 2 2 1  r a i l r o a d  g r a d e  c r o s s i n g  f a t a l i t i e s .  I n  1975 t h a t  
number went down t o  910, o r  a r e d u c t i o n  o f  311 f a t a l i t i e s .  
I would l i k e  t o  p o i n t  o u t  a l i t t l e  b i t  more a b o u t  t h a t .  I n  
r e a c h i n g  t h i s  r e d u c t i o n  i n  f a t a l i t i e s ,  w e  c a n  g i v e  c r e d i t  t o  
t h e  highway d e p a r t m e n t s  f o r  s e p a r a t i o n  of  r o a d s  and r a i l r o a d  
c r o s s i n g s ,  b u t  more, w e  c a n  look  a t  s t a t e s  l i k e  Georg ia .  They 
c u t  t h e i r  a c c i d e n t  r a t e  i n  h a l f .  What t h e y  d i d  was t o  t a l k  about  
e n f o r c i n g  e x i s t i n g  laws. I n  t h a t  s t a t e  t h e r e  is a s t a t e  law t h a t  
r e q u i r e s  t h a t  a l l  a u t o m o b i l e s  s t o p  a t  a l l  r a i l r o a d  c r o s s i n g s ,  
r e g a r d l e s s  of  whether  t h e  f l a s h e r  warning sys tems a r e  a c t i v a t e d  
o r  n o t .  

They g o t  p e o p l e  s i n c e r e l y  i n t e r e s t e d ,  a s  a r e s u l t  of  
s e v e r a l  real  c a t a s t r o p h e s .  They p u t  s t o p  s i g n s  up a t  e v e r y  
r a i l r o a d  t rack and t h e y  a l s o  i s s u e d  a t i c k e t  t o  everybody t h a t  
d r o v e  p a s t  t h a t  s t o p  s i g n  w i t h o u t  s t o p p i n g .  They c u t  t h e i r  
a c c i d e n t  r a t e  i n  h a l f .  So p r o g r e s s  is d e f i n i t e l y  be ing  made i n  
t h e s e  a r e a s .  

The n e x t  t h i n g  I d i d  i n  rev iewing  t h i s  same r e p o r t  was 

\ 
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t o  t u r n  t o  page t h r e e  and down a t  t h e  bottom i n  a b i g  c i r c l e  it 
shows " T r a n s p o r t a t i o n  I n d u s t r y "  and t h e y  t a l k  a b o u t  c o s t  of  
a c c i d e n t s  i n  te rms  o f  f a t a l i t i e s ,  i n j u r i e s ,  damages, r e p a i r s ,  
i n c r e a s e d  i n s u r a n c e ,  and t h e  d e c l i n e  and s h i f t  i n  u s e .  I f e e l  
t h a t  t h i s ,  p e r h a p s ,  is one of  t h e  g r e a t e s t  a r e a s  of  concern  f o r  
t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  because  what w e  f e e l  is 
r e a l l y  t h e  problem h e r e  is n o t  so much t h e  r a i l r o a d  employee and 
d e f i n i t e l y  n o t  t h e  r a i l r o a d  passenger -user .  The a l l i g a t o r  h e r e  
is t h e  c a t a s t r o p h i c  a c c i d e n t  t h a t  t h e  t h i r d - p a r t y ,  t h e  non- 
involved  i n d i v i d u a l ,  s u f f e r s  from. 

NOW, when you a re  a t  home or l o o k i n g  o u t  i n  your yard  
or when a p l a n e  f l i e s  o v e r ,  d o  you e v e r  t h i n k  a b o u t  t h e  f a c t  t h a t  
t h a t  p l a n e  might  c r a s h  i n  your y a r d  and you might  be  i n j u r e d  or 
k i l l e d ?  No, you d o n ' t  d o  t h a t .  When you a re  o u t  on a highway or 
even walking down a s t r e e t ,  d o  you e v e r  t h i n k  much a b o u t  a c a r  o r  
a t r u c k  coming by,  having  an a c c i d e n t  i n  which you a r e  an a c c i -  
d e n t a l  involvement? NO, you d o n ' t  t h i n k  a b o u t  t h a t .  B u t  you 
t a l k  t o  somebody t h a t  l i v e s  n e x t  t o  a r a i l r o a d  t rack and t h e y  a r e  
s c a r e d  t o  d e a t h  of  t h e  t r a i n s  o p e r a t i n g  i n  our c o u n t r y .  The 
r e a s o n  t h e y  a re  t e r r i f i e d  is because  of  a few c a t a s t r o p h i c  occur-  
r e n c e s ,  and t h e y  f e e l  t h e y  may be  h e l p l e s s  v i c t i m s  o f  an a c c i d e n t  
t h a t  might  occur  i n  t h e i r  community. You c a n  b r i n g  up examples 
l i k e  L a u r e l ,  M i s s i s s i p p i ,  where t h e r e  was a t r a i n  c a r r y i n g  l i q u i -  
f i e d  pe t ro leum g a s .  In  t h i s  case, t h e r e  was a mechanica l  f a i l u r e  
on a c a r  and it wiped o u t  t h e  town as a r e s u l t .  

There a r e  o t h e r  c a s e s .  There was a s i m i l a r  a c c i d e n t  
i n  I l l i n o i s .  When w e  t a l k  a b o u t  problems w i t h i n  t h e  r a i l r o a d  
i n d u s t r y  and a b o u t  r a i l  s a f e t y ,  w e  have both  t h e  a r e a  o f  human 
a c c i d e n t  where t h e  i n d i v i d u a l  who is working on t h e  r a i l r o a d  O K  
be ing  c a r r i e d  by t h e  r a i l r o a d  can  be  i n j u r e d ,  b u t  w e  have a f a r  
g r e a t e r  r e s p o n s i b i l i t y  when w e  look  a t  t h e  i n n o c e n t  t h i r d  p a r t y  
who can  v e r y  much s u f f e r  because  of an a c c i d e n t .  I t h i n k  you have a l l  e i t h e r  been through a town, or p o s s i b l y  grew up i n  a 
town, p o p u l a t i o n  l ess  t h a n  10,000 p e o p l e ,  and i n  a l m o s t  a l l  c a s e s  
t h e r e  is a r a i l r o a d  t r a c k  t h a t  goes r i g h t  th rough t h e  m i d d l e  of 
t h e  town. If you go  down and watch t h a t  t r a i n  come by you f e e l  
t h e  ground shake .  You see t a n k  c a r s  g o  by and a t a n k  car means 
hazardous  commodit ies  a s  f a r  a s  you a r e  concerned.  W e l l ,  t h e r e  
is more v e g e t a b l e  o i l  and s a l a d  o i l  sh ipped  i n  t a n k  cars  t h a n  
t h e r e  is l i q u i f i e d  pe t ro leum g a s ,  b u t  t h e  impress ion  is t h a t  
t h e r e  is d i s a s t e r  20  f e e t  away from you -- and it r e a l l y  h a s  
p e o p l e  concerned.  

a c t i v i t i e s ,  w e  have two v e r y  r e a l  a r e a s  t h a t  w e  m u s t  look a t .  
We m u s t  look  a t  t h e  p e r s o n a l  i n j u r y  a r e a  i n v o l v i n g  t h e  r a i l r o a d  
employee and s e c o n d l y ,  w e  have t o  look  a t  t h e  a c c i d e n t  t h a t  w i l l  
e f f e c t  t h e  b y s t a n d e r .  

The t h i r d  a r e a  t h a t  I t h o u g h t  was i m p o r t a n t  i n  r e a d i n g  
t h i s  same r e p o r t  was i n  Appendix I and l i s t e d  on t h i s  page are  
t r a n s p o r t a t i o n  s a f e t y  s t a t u t e s  a d m i n i s t e r e d  by t h e  Department Of 
T r a n s p o r t a t i o n .  There  is a whole page o f  s t a t u t e s  l i s t e d  h e r e  
and y e t  t h e  FRA d i d n ' t  even make t h e  l i s t . *  

depar tment  w i t h i n  t h e  f e d e r a l  government ,  b u t  it d o e s  go  t o  show 
what h a s  happened i n  t h e  p a s t  i n  t h i s  a r e a  as  f a r  as r a i l r o a d  
s a f e t y  and r a i l r o a d  r e s e a r c h  is concerned.  We have  been s o r t  of  

* A t y p o g r a p h i c  e r r o r  t h a t  h a s  been c o r r e c t e d .  Appendix I 

So when w e  t a l k  about  how d o  w e  d i r e c t  our s a f e t y  

T h i s  i s n ' t  in tended  t o  embarass  any  one p a r t i c u l a r  

now r e f l e c t s  t h e  r e s p o n s i b i l i t i e s  of  t h e  F e d e r a l  R a i l r o a d  
A d m i n i s t r a t i o n .  O u r  a p o l o g i e s  t o  t h e  FRA. [Ed.] 
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t h e  tag-along behind and u n t i l  about  t h r e e  y e a r s  a g o ,  it w a s  a 
v e r y  r e g r e t t a b l e  s i t u a t i o n .  
p o s i t i o n ?  
ever  t h i n k  about  r a i l r o a d s  is as a passenger  on a passenger  
t r a i n .  
t h e  a d m i n i s t r a t i o n  have c e r t a i n  d i s c o m f o r t s  wi th  Congress  a s  f a r  
a s  money t h a t  is a p p r o p r i a t e d  f o r  Amtrak, b u t  w e  a r e  t a l k i n g  
about  less t h a n  a h a l f  of  one p e r c e n t  o f  t h e  t o t a l  passenger  
miles involved  i n  t r a i n s  r i g h t  now, and t h e r e  is v e r y  l i t t l e  
l i k e l i h o o d  t h a t  it w i l l  s i g n i f i c a n t l y  i n c r e a s e  o t h e r  t h a n  i n  t h e  
a r e a  of  Washington t o  Boston. 
more of  a super-subway sys tem where you have h i g h  d e n s i t y  popula-  
t i o n s  s c a t t e r e d  a l l  a long  t h e  C o r r i d o r .  

r a i l r o a d  i n d u s t r y  is r e a l l y  a w h o l e s a l e r .  The c o r n f l a k e s  t h a t  
you e a t ,  t h e  t a b l e  n a p k i n s  t h a t  you u s e ,  p r o b a b l y  came by r a i l ,  
b u t  1 , n e v e r  t h i n k  of  if t h a t  way and p r o b a b l  you d o n ' t  e i t h e r .  
That  is because  t h e  r a i l r o a d  p r o d u c t s  a r e  a l f  w h o l e s a l e  p r o d u c t s  
as f a r  a s  you as a consumer a r e  concerned.  T h e r e f o r e ,  you d o n ' t  
t h i n k  a b o u t  r a i l r o a d s ,  s o  t h e  r a i l r o a d s  have had an image 
problem. That  image problem f i n a l l y  reached  t h e  p o i n t  of  t h e  
bankruptcy  of  t h e  Penn C e n t r a l ,  and,  l a t e r ,  t h e  bankruptcy  of  t h e  
Rock I s l a n d  and c e r t a i n l y  t h e  o t h e r  n o r t h e a s t  c a r r i e r s .  

s i t u a t i o n .  It was a n a t i o n w i d e  s i t u a t i o n .  F i n a l l y ,  t h e  adminis-  
t r a t i o n  was a b l e  t o  g e t  a b i l l  th rough Congress  t h a t  w e  hope w i l l  
go a long  way t o  c o r r e c t  t h e  r a i l r o a d  problems.  Things a r e  now 
moving i n  t h e  r i g h t  d i r e c t i o n  and i t  i s  i m p o r t a n t  t h a t  w e  recog-  
n i z e  t h a t  t h e y  a r e  moving t h a t  way because  w e  s t i l l  a r e  t a l k i n g  
about  a mode of t r a n s p o r t a t i o n  t h a t  i n v o l v e s  more t h a n  4 0  p e r c e n t  
of a l l  o f  t h e  merchandise ,  on a tonnage  b a s i s ,  h a u l e d .  W e  a n t i c i -  
p a t e  w i t h  t h i s  l e g i s l a t i o n ,  and wi th  such  t h i n g s  a s  John Snow 
t a l k e d  a b o u t  on t h e  r e g u l a t o r y  re form i s s u e s ,  t h a t  t h e  movement 
w i l l  c o n t i n u e  towards  r a i l r o a d s .  T h i s  is i m p o r t a n t ,  because  it 
is o ing  t o  have a l o t  t o  d o  w l t h  where d o l l a r s  a r e  s e n t  and 
dOl?arS a r e  going  t o  be s p e n t  i n  t h e  r e s e a r c h  a r e a  an$ thAt is 
t h e  way t h a t  I a m  g e t t i n g  t o  t h e  r e a l  s u b j e c t  today .  

Congress  is aware of  t h e  impor tance  of  r a i l r o a d  f r e i g h t  i n  our 
n a t i o n ' s  economy and t h e y  l e t  it be known loud  and c l e a r  i n  a 
manner t h a t  had never  o c c u r r e d  i n  t h e  p a s t .  

w i t h i n  t h e  r a i l r o a d  i n d u s t r y .  When you have z e r o  e a r n i n g s  or  
Only s m a l l  e a r n i n g s ,  you c a n ' t  j u s t i f y  t o  your Board of  D i r e c t o r s  
or  t o  t h e  s t o c k h o l d e r s  spending  your money on r e s e a r c h .  Even 
worse,  w i t h i n  t h e  r a i l r o a d  i n d u s t r y ,  i f  you d i d  have some p r e t t y  
good i d e a s ,  n o t  o n l y  is t h e  f ront -end  f i n a n c i n g  n o t  a v a i l a b l e ,  
b u t  a long  w i t h  t h a t ,  t h e  r e t u r n ,  t h e  d i r e c t  d o l l a r  r e t u r n  on your 
i n v e s t m e n t ,  r e a l l y  i s n ' t  a v a i l a b l e .  

a r e  a t  a l l  f a m i l i a r  w i t h  t h e  i n d u s t r y ,  t h e r e  is t h e  c a s e  of  t h e  
Vertapak c a r  c a r r i e r .  T h i s  is b a s i c a l l y  a f l a t c a r  t h a t  was 
modi f ied  t o  c a r r y  Chevy Vegas. The c a r s  a r e  d r i v e n  o n t o  t h e  
s i d e s  of  t h e  c a r  when t h e y  a r e  l y i n g  down open and t h e n  t h e  s i d e s  
of  t h e  c a r s  a r e  f o l d e d  up i n t o  a v e r t i c a l  p o s i t i o n  and t h e  au to-  
mobi le  is c a r r i e d  nose  downward a c r o s s  t h e  c o u n t r y ,  each  Vertapak 
c a r r y i n g  1 8  a u t o m o b i l e s .  I t  was deve loped  by p r i v a t e  i n d u s t r y .  

t h e  vandal i sm problem on a u t o m o b i l e s .  The l a r g e s t  s i n g l e  

B u t  why d i d  w e  e v e r  g e t  i n  t h i s  
The main r e a s o n  is t h a t  t h e  o n l y  t i m e  you probably  

p a s s e n g e r s  today  on t r a i n s  j u s t  a r e  n o t  i m p o r t a n t .  We i n  

Even t h e r e  w e  a r e  t a l k i n g  about  

So w e  have had an image problem. Secondly ,  t h e  

It a l s o  p o i n t e d  o u t  t h a t  it was n o t  j u s t  a n o r t h e a s t  

The new R a i l  A c t ,  f i r s t  o f  a l l ,  emphasized t h a t  f i n a l l y  

Along w i t h  t h i s ,  t h e r e  h a s  been an a t t i t u d e  change 

There have been some e x c e p t i o n s  t o  t h e  r u l e .  I f  you 

The main r e a s o n  t h e y  d i d  it t h a t  way was t o  overcome 

n 

n 



141 

payment t h a t  r a i l r o a d s  make as f a r  a s  f r e i g h t  l o s s  and damage is 
concerned is automobi les .  Right  now a l l  au tomobi les  a r e  hauled  
by r a i l  f o r  d i s t a n c e s  over  300 miles. B u t  between t h e  k i d s  wi th  
r o c k s  i n  t h e i r  p o c k e t s ,  and t h e  n i c e  s u p p l y  t h a t  t h e  r a i l r o a d  
always keeps on t h e i r  t r a c k ,  and now t h e  development  of  p e l l e t  
guns  and b-b guns  and even more s o p h i s t i c a t e d  methods of throwing 
a c i d  and such  t h i n g s  as t h a t ,  t h e  au tomobi le  damage r a t e  h a s  
become c r i t i c a l  t o  t h e  r a i l r o a d  i n d u s t r y .  Research h a s  been done 
t o  improve t h e  s i t u a t i o n  and s t e p s  a r e  be ing  t a k e n  because  of  t h e  
i n c r e d i b l e  c o s t  and t h e  i n c r e d i b l e  r e t u r n  f o r  r e l a t i v e l y  s i m p l e  
f i x e s .  

They have  a n o t h e r  s o l u t i o n ,  a g a i n  f o r  au tomobi les .  
Large s i z e d  cars  now a r e  loaded  i n  cocoons. There a r e  t h r e e  
l e v e l s  i n  t h i s  cocoon and an au tomobi le  is p l a c e d  i n  each one of 
them through a s p e c i a l  l o a d i n g  d e v i c e .  The whole cocoon is se t  
on t o p  o f  a f l a t c a r .  Each f l a t c a r  can c a r r y  f o u r  cocoons.  
Again, e n c l o s e  t h e  au tomobi le  s o  it w i l l  n o t  be s u b j e c t  t o  
vandal i sm on t h e  o u t s i d e .  

B u t  t h e s e  a r e  o n l y  a few examples and t h e y  d o n ' t  
r e a l l y  g e t  a t  some of  t h e  problems l i k e  t h e  L a u r e l ,  M i s s i s s i p p i  
s i t u a t i o n ,  o r  t h i s  t h i n g  of 9 0  f a t a l i t i e s  i n v o l v i n g  r a i l r o a d  
employees,  so  what else have w e  done? The R a i l  A c t  of  February  
1976 ,  b e s i d e s  showing t h a t  Congress  was i n t e r e s t e d ,  gave  t o  t h e  
i n d u s t r y  a s i g n a l  t h a t  t h e y  a r e  going  t o  be  r e t u r n e d  t o  a 
c o m p e t i t i v e  b a s i s  w i t h  t h e  o t h e r  modes. T h e r e f o r e ,  money can  
s t a r t  be ing  i n v e s t e d  i n  a l l  of  t h e  problems w i t h i n  t h e  i n d u s t r y .  

The i n d u s t r y  h a s  a l r e a d y  t r i e d  t o  a d d r e s s  a problem i n  
an a r e a  c a l l e d  t r a c k - t r a i n  dynamics. What r e a l l y  g o e s  on back i n  
a t r a i n  on t h a t  r a i l - w h e e l  i n t e r f a c e ?  Where t h i s  became impor- 
t a n t  is a s  t h e i r  c o s t s  i n c r e a s e d ,  t r a i n  l e n g t h s  i n c r e a s e d .  They 
went from steam t o  d i e s e l  e n g i n e s .  You could  tack o n - s i x ,  s e v e n ,  
e i g h t  locomot ives  on t h e  head end and s t i l l  have one man con- 
t r o l l i n g  a l l  of t h e m .  Horsepower on t h e  head end of  a t r a i n  
i s n ' t  5 ,000  horsepower o r  10,000 horsepower;  a r a i l r o a d  can 
e a s i l y  p u t  5 0 , 0 0 0  horsepower on t h e  head end of one t r a i n  -- and 
i f  you a r e  n o t  c a r e f u l  w i t h  t h a t  kind o f  power, t h e  e n g i n e e r  
opening h i s  t h r o t t l e  up t o o  f a s t  can  j u s t  p u l l  a l l  of  t h e  g u t s  
o u t  of  t h a t  f i r s t  c a r  behind t h e  locomot ive .  The r a i l r o a d s  have 
been f o r c e d  t o  t h i s  because  of  c o s t s .  Along w i t h  t h a t ,  t h e y  c u t  
back on a l o t  o f  t h e i r  t r a c k  main tenance ,  s o  t h e  margin of e r r o r  
or  t h e  margin o f  s a f e t y ,  I s h o u l d  s a y ,  t h a t  had been t h e r e  i n  t h e  
p a s t ,  was narrowing a l l  o f  t h e  time. W e  can  see t h e  r e s u l t s  -- 
40 p e r c e n t  of  a l l  r a i l r o a d  a c c i d e n t s  now a r e  b a s i c a l l y  caused by 
a t r a c k  d e f e c t .  

The i n d u s t r y  h a s  a d d r e s s e d  t h i s  problem through t r a c k -  
t r a i n  dynamics. W e  i n  FRA have a l s o  a d d r e s s e d  it by a j o i n t  
e f f o r t  w i t h  t h e  r a i l r o a d s  and t h e  s u p p l i e r s  a t  our t e s t  c e n t e r  
i n  Pueblo ,  Colorado ,  t h a t  w i l l  be i n  o p e r a t i o n  on August 1 of  
t h i s  y e a r .  T h i s  is b a s i c a l l y  a 4 . 8  m i l e  c l o s e d  l o o p  r a i l  l i n e  
where w e  w i l l  be o p e r a t i n g  one t r a i n  f o r  2 0  h o u r s  a d a y  on a 
seven  day  b a s i s .  W e  w i l l  r e p r e s e n t  i n  one d a y ,  a l i t t l e  over  a 
m i l l i o n  g r o s s  t o n  miles.  A r a i l r o a d  c o n s i d e r s  20  m i l l i o n  g r o s s  
t o n  miles as a l a r g e  amount of b u s i n e s s  f o r  a whole y e a r .  W e  
w i l l  be a b l e  t o  r e p r e s e n t  a y e a r ' s  worth of  b u s i n e s s  i n  t h r e e  
w e e k s .  Now, what a r e  w e  go ing  t o  d o  w i t h  t h i s ?  

F i r s t  o f  a l l ,  w e  w i l l  t e s t  t r a c k  components, f e a t u r e s  
i n  t r a c k  c o n s t r u c t i o n  t h a t  t h e  i n d u s t r y  wants  t o  see t e s t e d  p r i o r  
t o  t h e  t i m e  t h a t  t h e y  make major c a p i t a l  commitments i n  t h e  t r a c k  
r e h a b i l i t a t i o n  a r e a .  There a r e  f i v e  d i f f e r e n t  k i n d s  of  c o n c r e t e  
t ies  i n c l u d i n g  c o n c r e t e  t i e s  from South  A f r i c a .  W e  have 
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d i f f e r e n t  k i n d s  of  r a i l  f a s t e n e r s  involved .  W e  have d i f f e r e n t  
k inds  o f  b a l l a s t  under t h e  t r a c k .  We have d i f f e r e n t  s p a c i n g  of  
t h e  t ies ,  d i f f e r e n t  t r e a t m e n t s  t o  t h e  r a i l .  

B u t ,  a l o n g  w i t h  t h a t ,  w e  are  now g e t t i n g  as much, or 
more, i n t e r e s t  i n  t h e  c a r s .  We can  t e s t  components i n  t h e  c a r s  
t o  improve t h e  d u r a b i l i t y  of t h e  components, or t e s t  f o r  com- 
ponent  f a i l u r e .  We are  now s t a r t i n g  t o  g e t  i n q u i r i e s  from many 
component m a n u f a c t u r e r s  s a y i n g  "Can ' t  w e  tes t  our g a d g e t  on your 
t r a i n ,  on one o f  t h e  c a r s  i n  your t r a i n ? "  W e l l ,  our  answer is: 
" y e s , "  because  t h a t  is t h e  purpose  o f  t h i s  f a c i l i t y ,  t o  p r o v i d e  
something f o r  p r i v a t e  i n d u s t r y  i n  o r d e r  t o  improve t h e  whole 
r a i l r o a d  system. C e r t a i n l y  one approach is reduced expendi-  
t u r e s ,  bo th  c o n t i n u a l  main tenance  e x p e n d i t u r e s  and a c c i d e n t  
e x p e n d i t u r e s .  

test  c e n t e r  ( p a r t i c u l a r l y  Pul lman-Standard and American Car and 
Foundry) .  Many m a n u f a c t u r e r s  a r e  c o n t r i b u t i n g  equipment or 
components o f  equipment  i n  o r d e r  t o  have them t e s t e d .  The 
r a i l r o a d s  themselves  have  donated  a l l  o f  t h e  m a t e r i a l .  F e d e r a l  
d o l l a r s  a r e  going  t o  t h e  assembly of  t h e  t r a c k  and t h e y  w i l l  
o p e r a t e  t h e  t r a i n ,  b u t  even t h e  locomot ives  were donated .  The 
Southern  R a i l r o a d  donated  t h r e e  locomot ives  t o  be  used f o r  t h e  
f i r s t  year  on t h i s  p r o j e c t .  

A tes t  f a c i l i t y  is a v a i l a b l e  now. I f  you a r e  i n t e r -  
e s t e d  i n  g e t t i n g  involved  w i t h  r a i l r o a d  r e s e a r c h ,  t h e  door  is 
wide open. I t  is open from t h e  r a i l r o a d  i n d u s t r y  because  t h e y  
now have some money and t h e y  c e r t a i n l y  have t h e  i n t e r e s t .  I t  is 
open from t h e  manufac tur ing  i n d u s t r y  because  t h e y  concede t h a t  
t h e r e  is going  t o  be an expanding market  for r a i l r o a d  p r o d u c t s  
and now t h e y  have t h a t  g r e e n  l i g h t  t o  s t a r t  improving t h e i r  
p r o d u c t s  i n  a way t h e y  never  have done i n  t h e  p a s t .  

c e n t e r  t o  be  used by UMTA f o r  t h e  t e s t i n g  o f  t h e i r  v e h i c l e s .  I t  
is a g o l d e n  o p p o r t u n i t y  t o  t r y  o u t  new i d e a s  i n  t h e  hardware 
component a r e a .  I encourage  you t o  s t a r t  t h i n k i n g  t h i s  way and 
approaching  t h e  i n d u s t r y  and approaching  t h e  m a n u f a c t u r e r s ,  
because  t h e r e  is a tes t  f a c i l i t y  a v a i l a b l e  now t h a t  you c a n  see 
i n  o p e r a t i o n  and you c a n  moni tor  t h e  p r o d u c t  t h a t  is be ing  
t e s t e d .  I n  t h e  p a s t  i f  you t r i e d  t o  t e s t  something o u t  on a 
r a i l r o a d ,  f i r s t  of  a l l ,  t h a t  c a r  was u s u a l l y  going  s e v e r a l  
hundred miles and you k e p t  having  t o  run  back and f o r t h  o r  c a t c h  
it i n  between. I f  it was a t r a c k  component, t h e r e  may have been 
o n l y  10 t r a i n s  a d a y  over  t h a t  s e c t i o n  of  t r a c k  and t h a t  might  
have r e q u i r e d  two or t h r e e  y e a r s  b e f o r e  you could  g e t  any 
meaningfu l  r e s u l t s .  Now a l l  o f  t h a t  is changed and I t h i n k  it 
is i m p o r t a n t  t h a t  you are  aware o f  it and how you c a n  u s e  t h e  
t e s t  c e n t e r .  

Pr ' iva te  m a n u f a c t u r e r s  have been v e r y  i n t e r e s t e d  i n  t h e  

There  a r e  a l s o  s e v e r a l  h i g h  speed  l o o p s  a t . t h e  test  

The o t h e r  a r e a  of r e s e a r c h  t h a t  is a r e s u l t  o f  c u r r e n t  
a c t i o n s  is i n  t h e  a r e a  of  s t a t e  t r a n s p o r t a t i o n  p l a n n i n g .  T h i s  
i s n ' t  s t r i c t l y  s a f e t y  r e s e a r c h  on t h e  s u r f a c e ,  b u t  it d o e s  g e t  
i n t o  t h a t .  The s t a t e s  now have an o p p o r t u n i t y  t o  c o n t i n u e  oper -  
a t i o n  on l i g h t  d e n s i t y  branch  l i n e s  i f  t h e  I C C  g i v e s  t h e  r a i l r o a d  
t h e  a u t h o r i t y  t o  abandon t h a t  branch  l i n e .  

One o f  t h e  b a s i c  problems is t h e  h i g h  main tenance  costs 
o f  t h e s e  l i g h t  d e n s i t y  branch  l i n e s .  S t a t e s  are  now having  t o  
d e v e l o p  s t a t e  r a i l  p l a n s  so  t h a t  t h e y  c a n  q u a l i f y  f o r  t h e  money. 
They a l so  have t h e  problem o f  how d o  t h e y  upgrade  t h e  t r a c k ,  
s a f e t y  a g a i n  is an i s s u e .  N e w  c o n c e p t s  a r e  needed t o  a s s i s t  t h e  
s ta tes  i n  g e t t i n g  maximum r a i l  s e r v i c e  where t h e  economics j u s t  

n 
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i s n ' t  t h e r e  f o r  p r i v a t e  i n d u s t r y  t o  o p e r a t e  i t ,  b u t  t h e r e  is a 
f e e l i n g  by communit ies  t h a t  t h e y  s h o u l d  have t h e  r a i l  s e r v i c e .  
T h i s  is a n o t h e r  go lden  o p p o r t u n i t y ,  I f e e l ,  f o r  r e s e a r c h .  

new a t t i t u d e  t h a t  is i m p o r t a n t  i n  t h e  whole R & D e f f o r t .  Two 
months ago pr .  H a r r i s  o f  t h e  A s s o c i a t i o n  o f  American R a i l r o a d s  
was named t h e  r a i l r o a d  man of  t h e  y e a r .  The impor tance  of  t h i s  
is t h a t  a r e s e a r c h  o r i e n t e d  i n d i v i d u a l  r e c e i v e d  r e c o g n i t i o n  f o r  
h i s  e f f o r t s  i n  t h e  r a i l r o a d  i n d u s t r y .  I n  t h e  p a s t  t h e  r a i l r o a d  
i n d u s t r y  j u s t  was n o t  i n t e r e s t e d  i n  r e s e a r c h .  The f a c t  t h a t  Dr. 
Harris g o t  t h i s  award c l e a r l y  d e m o n s t r a t e s  t h a t  t h e  i n d u s t r y  is 
ready  now t o  p a r t i c i p a t e  i n  a v e r y  a c t i v e  manner i n  r e s e a r c h  
a c t i v i t i e s .  It  is g e t t i n g  s t a r t e d  now, b u t  t h e  key a s p e c t s  of it 
a r e  t h a t  w e  r e c o g n i z e  t h e  r e s u l t s  o f  c u r r e n t  p r o j e c t s  and t h a t  w e  
s t a r t  t a k i n g  advantage  o f  changing a t t i t u d e s  s o  t h a t  more money 
w i l l  f low i n t o  t h e  r e s e a r c h  a r e a .  

The l a s t  t h i n g  t h a t  I would l i k e  t o  b r i n g  up is a 

I n  c o n c l u s i o n ,  I would l i k e  t o  g e t  back t o  our 
a l l i g a t o r  ana logy  and s a y ,  "Remember, it is n o t  t h e  passenger  
t h a t  w e  a re  r e a l l y  concerned about .  I t  is t h e  r a i l r o a d  employee 
and it is t h a t  t h i r d  p a r t y . "  W e  a r e  n o t  t a l k i n g  j u s t  a b o u t  
s a f e t y  o r  p e r s o n a l  i n j u r y  p r e v e n t i o n .  W e  a r e  t a l k i g  a b o u t  
c a t a s t r o p h i c  a c c i d e n t s  t h a t  have o c c u r r e d  and w e  are  hoping can  
be  p r e v e n t e d .  W e  a r e  t a l k i n g  a b o u t  changing a t t i t u d e s ,  and t h e y  
have changed. I t  is our r e s p o n s i b i l i t y  t o  c o n t i n u e  t h i s  new 
a t t i t u d e  and p r o g r e s s  towards improvement i n  t h e  r a i l r o a d  indus-  
t r y .  The s a f e t y  s t a t i s t i c s  f o r  t h e  r a i l r o a d s ,  a l o t  of  p e o p l e  
t h i n k ,  a r e  bad. They t h i n k  t h e y  a re  h o r r i b l e ,  and i f  you look a t  
t h e  comparison w i t h  o t h e r  i n d u s t r i e s ,  you might  s a y  t h a t  is 
r i g h t .  The steel  i n d u s t r y  r i g h t  now h a s  a n  i n j u r y  r a t e  o f  around 
f o u r  p e r  1 , 0 0 0 , 0 0 0  man-hours, t h e  r a i l r o a d  is a t  18  p e r  1 ,000,000 
man-hours. But t h e r e  is somebody t h a t  is 36 p e r  1 , 0 0 0 , 0 0 0  man- 
h o u r s ,  d o u b l e  t h e  r a i l r o a d ' s ,  and it is % t h e  c o a l  mining 
i n d u s t r y  and it is n o t  t h e  lumbering i n d u s t r y ;  it is t h e  a i r l i n e  
i n d u s t r y !  I t  is t h e r o u n d  employee i n  t h e  a i r l i n e  i n d u s t r y  t h a t  
now h a s  t h e  h i g h e s t  i n j u r y  r a t e  o f  any c r a f t .  

r e s e a r c h  message through because  it is t h e r e  i n  t h e  r a i l r o a d  
i n d u s t r y .  Thank you. 

MR. BOLGER: Thank you v e r y  much, Bruce,  f o r  t h e  
t h o u g h t s  w i t h  r e s p e c t  t o  o p p o r t u n i t i e s  f o r  r e s e a r c h  i n  t h e  
r a i l r o a d  i n d u s t r y  and l e t  m e  a s s u r e  you, Bruce,  w e  d o  l o v e  t h e  
r a i l r o a d  and w e  w i l l  g e t  you on t h e  l ist  n e x t  time. 

I thank  you f o r  your a t t e n t i o n  and p l e a s e  c a r r y  t h e  
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PANEL 111: 
"DEPARTMENTAL MANAGEMENT, INFORMATION AND EVALUATION 

PROGRAMS: DECISION MAKING I N  A WORLD OF CHANGE" 

Moderator: Dr. James C o s t a n t i n o ,  D i r e c t o r ,  
T r a n s p o r t a t i o n  Systems Center  

OBJECTIVE:  To d e s c r i b e  r e s e a r c h  needs  f o r  management of  s a f e t y  
programs. T h i s  i n c l u d e s  d a t a  c o l l e c t i o n  r e q u i r e -  
ments ,  i n f o r m a t i o n  s y s t e m s ,  e v a l u a t i o n  sys tems and 
management sys tems which p r o v i d e  t h e  c a p a b i l i t y  t o  
e v a l u a t e  t h e  consequences of  s a f e t y  program changes 
on t h e  mode i n v o l v e d ,  on o t h e r  t r a n s p o r t a t i o n  modes, 
and on o t h e r  n a t i o n a l  p r i o r i t i e s .  

PANEL D I S C U S S I O N  AREAS: 

I I I a  I n f o r m a t i o n  Systems 

What a r e  t h e  r e q u i r e m e n t s  f o r  d a t a  c o l l e c t i o n ,  d a t a  
d e f i n i t i o n ,  s t o r a g e ,  r e t r i e v a l ,  d i s s e m i n a t i o n  and 
u s e ?  

How s h o u l d  d e p a r t m e n t a l  sys tems i n t e r a c t  w i t h  o t h e r  
sys tems f o r  technology t r a n s f e r ?  

I I I b  A n a l y t i c  T o o l s  and Techniques 

What a n a l y t i c  t o o l s  and t e c h n i q u e s  a r e  r e q u i r e d  f o r  
d a t a  a n a l y s i s ?  

By what models s h o u l d  t h e  s o c i a l  and economic 
consequences  o f  s a f e t y  programs be  d i s t r i b u t e d  by 
mode? by r i s k  l e v e l ?  by c l a s s  o f  u s e r ?  

I I I c  E v a l u a t i o n  System 

Can e v a l u a t i v e  c r i t e r i a  be e s t a b l i s h e d  which measures  
a l l  t r a n s p o r t a t i o n  modes on t h e  same s a f e t y  s c a l e ?  

What e v a l u a t i v e  c r i t e r i a  can  be  employed t o  measure 
program accomplishments? How should  such  d a t a  be 
c o l l e c t e d  and e v a l u a t e d ?  

I I I d  Management Systems 

What a r e  r e q u i r e m e n t s  f o r  i n t e g r a t i n g  s a f e t y  
c o n s i d e r a t i o n s  i n t o  d e p a r t m e n t a l  management sys tems?  

A 

What is t h e  modal t r a n s f e r a b i l i t y  of  s a f e t y  I 

s t r a t e g i e s  and t e c h n i q u e s  ( i n c e n t i v e s ,  l i c e n s i n g ,  
f i n e s ,  enforcement ,  e t c . ) ?  
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MR. COSTANTINO: The i d e a  of  t h i s  s e s s i o n ,  as I 
unders tand  i t ,  is t o  be  a wrap-up, s o r t  o f ,  o f  a l l  of  t h e  p a n e l s  
t h a t  you have  had t o  d a t e  and h o p e f u l l y  some of  t h e  i n f o r m a t i o n  
t h a t  you have  g l e a n e d  from t h o s e  p a n e l s  can b e  p u t  i n t o  t h e  
r e c o r d  h e r e  so t h a t  our u n i v e r s i t y  r e s e a r c h  and s a f e t y  p e o p l e  can  
d e v e l o p  whatever  recommendations t h e y  can.  I am v e r y  p l e a s e d  
t h a t  one of  t h e  g o a l s  h e r e  is t o  improve s a f e t y  g u i d e l i n e s  f o r  
s o l i c i a t i o n  i n  u n i v e r s i t y  r e s e a r c h  programs. I s i t  a s  a 
U n i v e r s i t y  Research Board member and I am c e r t a i n  t h a t  a l l  of  you 
w i l l  a g r e e  t h a t  one of  t h e  t h i n g s  t h a t  w e  r e a l l y  need a r e  some 
g u i d e l i n e s  t h a t  w i l l  h e l p  t h e  p r o p o s a l s  t h a t  u n i v e r s i t i e s  p u t  
t o g e t h e r  t h a t  come i n t o  t h e  Department f o r  rev iew,  r a t i n g ,  
r a n k i n g ,  whatever ,  t o  be c l e a r e r  and more p r e c i s e .  T h i s  m a k e s  
t h e  j o b  of  ranking  them e a s i e r  as  w e l l  as g i v i n g  you a b e t t e r  
o p p o r t u n i t y  t o  win an award t o  d o  some r e s e a r c h  i n  t h i s  v e r y  
i m p o r t a n t  a r e a .  

I would l i k e  t o  comment b r i e f l y  on a p i e c e  o f  paper  
t h a t  was handed o u t  t o  you t h a t  was p u t  t o g e t h e r  by one of  my 
c o l l e a g u e s  a t  t h e  T r a n s p o r t a t i o n  Systems C e n t e r ,  Gene D a r l i n g ,  
which is c a l l e d  " I n f o r m a t i o n  Systems,  A n a l y t i c  T o o l s  and 
Techniques ,  E v a l u a t i v e  Systems,  and Management Systems,"* and 
t h i s  w i l l  p r o b a b l y  be  h e l p f u l  t o  you i n  jogging  your memory and 
i n  making some of  t h e  comments. 

L e t  me now read  t o  you t h e  o b j e c t i v e  of t h e  p a n e l  and 
t h e n  w e  can  j u s t  s t a r t  i n  w i t h  our comments, w i t h  O U K  d i s c u s s i o n .  
The o b j e c t i v e  of  t h i s  p a n e l  is t o  d e s c r i b e  r e s e a r c h  needs  f o r  
management of  s a f e t y  programs.  T h i s  i n c l u d e s  d a t a  c o l l e c t i o n  
r e q u i r e m e n t s ,  i n f o r m a t i o n  s y s t e m s ,  e v a l u a t i o n  sys tems and 
management s y s t e m s ,  which p r o v i d e  t h e  c a p a b i l i t y  t o  e v a l u a t e  t h e  
consequences o f  s a f e t y  program changes on t h e  mode i n v o l v e d ,  on 
o t h e r  t r a n s p o r t a t i o n  modes, and on o t h e r  n a t i o n a l  p r i o r i t i e s .  I t  
is a r a t h e r  broad area. 

D r .  B a r t f e l d ,  you are  going  t o  have t o  l e a v e  s h o r t l y .  
Would you l i k e  t o  m a k e  an opening comment? 

DR. BARTFELD: I was n o t  p r e p a r e d  t o  m a k e  a formal  
s t a t e m e n t .  However, l e t  me p o i n t  o u t  h e r e  t h a t  I g u e s s  one o f  
t h e  t h i n g s  t h a t  came a c r o s s  i n  t h i s  meet ing is our c u r r e n t  narrow 
or r e l a t i v e l y  narrow i n f o r m a t i o n  base .  A number o f  s p e a k e r s  
commented on t h e  need f o r  opening up a r e a s  i n t o  human b e h a v i o r ,  
e f f e c t s  of  humans on t h e  system, and s o  on. I g u e s s  t h e  b i g g e s t  
problem t o  d e a l  h e r e  w i t h  a t o p i c  t h a t  i n c l u d e s  i n f o r m a t i o n  and 
e v a l u a t i o n ,  decis ion-making i n  t h e  world o f  change,  is where is 
t h i s  i n f o r m a t i o n  inc luded?  Where is t h e  d a t a  b a s e  f o r  t h i s  kind 
of  i n f o r m a t i o n ?  I would p r o b a b l y  g u e s s  one of  t h e  major problems 
t h a t  w e  have is how can  w e ,  i n  a r e a s o n a b l y  c o s t  e f f e c t i v e  b a s e ,  
expand t h e  i n f o r m a t i o n  t o  a l m o s t  u n l i m i t e d ?  I t h i n k  p r o b a b l y  t h e  
one area t h a t  w e  ought  t o  t r y  t o  look a l i t t l e  b i t  i n t o  is where 
d o  w e  draw t h e  l i n e s  o f  what is n e c e s s a r y  f o r  t h e  d e c i s i o n  m a k e r  
h e r e ,  because  from t h e  s p e a k e r s  y e s t e r d a y  you heard  a l l  k i n d s  of  
i n f o r m a t i o n ,  r , e a l l y  t h a t  are  n o t  s a f e t y  r e l a t e d  o r  r e s e a r c h  
r e l a t e d ,  b u t  p e o p l e  r e l a t e d  t h a t  have an impact .  Where d o  w e  g e t  
t h i s  i n f o r m a t i o n  from, o r  how d o  w e  p u t  it i n t o  O U K  sys tem? Where 
do w e  draw t h e  l i n e s ?  What a r e  t h e  p a r a m e t e r s  and t h e  
l i m i t a t i o n s ?  That  is one area.  

The o t h e r  a r e a  is v e r y  c l o s e l y  connec ted  t o  t h a t ,  t h e  
q u e s t i o n  o f  i n c e n t i v e s  and d i s i n c e n t i v e s ,  t h a t  w e  ought  t o  p u t  

-ice of  t h e  D i r e c t o r ,  T r a n s p o r t a t i o n  Systems 
C e n t e r ,  Kendal l  Square ,  Cambridge, Mass. 02142. 
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i n t o  t h i s  sys tem i n  o r d e r  t o  come up w i t h  r e a s o n a b l e  or 
r e a s o n a b l y  good management d e c i s i o n s .  How d o  w e  p u t  t h i s  i n t o  
t h e  sys tem? Probably  one o t h e r  a r e a  which, a l t h o u g h  t h i s  l i s t  is 
an e x t r e m e l y  e x h a u s t i v e  l i s t ,  is a l i s t  t h a t  p r o b a b l y  i n  
government a g e n c i e s  uses a d i r t y  word, and t h a t  is " c o n t r o l " ,  or 
"enforcement" .  We v e r y  o f t e n  spend l o t s  of  money on r e s e a r c h .  I 
d o n ' t  t h i n k  w e  have  a v e r y  good sys tem t h a t  w i l l  p e r m i t  u s  t o  
f i n d  o u t  what d i d  w e  g e t  f o r  t h i s  money. I p r o b a b l y  have g i v e n  
you a p r e t t y  broad d e s c r i p t i o n  of  where I t h i n k  t h e  problem a r e a s  
a r e .  

MR. COSTANTINO: Could you touch  on ,  C h a r l i e ,  v e r y  
b r i e f l y ,  one of t h e  q u e s t i o n s  t h a t  I see under i n f o r m a t i o n  
sys tems h e r e  is how s h o u l d  Depar tmenta l  sys tems i n t e r a c t  w i t h  
o t h e r  sys tems f o r  technology t r a n s f e r  under t h e  i n f o r m a t i o n  
sys tems area? 

MR. BARTFELD: W e l l ,  t h e r e  a r e  a number of  a r e a s  h e r e  
where p r o b a b l y  f i r s t  t h i n g s  f i r s t ,  DOT d o e s  have t h e  b a s i s  f o r  a 
v e r y  good i n f o r m a t i o n  system. The q u e s t i o n  is ,  is it 
s u f f i c i e n t l y  l a r g e ?  Is it s u f f i c i e n t l y  i n s t i t u t i o n a l i z e d  so t h a t  
you r e a l l y  can have  t h e  minimum c r i t i c a l  mass f o r  making it an 
e f f e c t i v e  sys tem? 

sys tem is r e a l l y  where is t h e  c r i t i c a l  mass t o  m a k e  it e f f e c t i v e  
s o  you w i l l  a t t r a c t  more and more u s e r s  of  t h e  sys tem who a r e  
w i l l i n g  t o  pay some o f  t h e  upkeep? I t h i n k  w e  have r e l a t i v e l y  
l i t t l e  knowledge how l a r g e  a sys tem h a s  t o  be and how e f f e c t i v e  
it h a s  t o  be i n  o r d e r  t o  p r o v i d e  i n f o r m a t i o n ,  n o t  o n l y  t o  t h e  
f e d e r a l  government or t o  o t h e r  s t a t e  governments ,  b u t  t o  more and 
more p r i v a t e  u s e r s .  

One of  t h e  problems t h a t  e x i s t s  i n  any i n f o r m a t i o n  

MR. HOSHOVSKY: I a m  n o t  q u i t e  s u r e  t h a t  t h e r e  is such  
a t h i n g  as a sys tem of  i n f o r m a t i o n  e i t h e r  w i t h i n  t h e  Department 
or even o u t s i d e  o f  t h i s  Department .  W e  d o  have many d a t a  b a s e s  
and many d a t a  c o l l e c t i o n s  and w e ,  i n  f a c t ,  have a v a r i e t y  of  
p r o p o s a l s  t o  mechanize t h e  d a t a  b a s e s  and m a k e  a c c e s s  t o  it and 
so  on. What w e  d o n ' t  have ,  however, is a good u n d e r s t a n d i n g  of  
what r e a l l y  e x i s t s  i n  t h i s  whole a r e a .  I have  s a t  on a number of 
d i s c u s s i o n s  and t h e  d i s c u s s i o n s  a r e  d i r e c t e d  a t  t h e  q u e s t i o n  t h a t  
" I f  o n l y  w e  had good d a t a ,  w e  would m a k e  good d e c i s i o n s "  about  
e i t h e r  a ru le  t h a t  is a b o u t  t o  be made or a b o u t  t r a n s p o r t a t i o n  
sys tems t h a t  w e  s h o u l d  make  inves tment  i n  and s o  on. 

What d o e s  happen u s u a l l y  a f t e r  t h i s ,  a f t e r  w e  s p e c i f y  
what ought  t o  be  known, t h e  assumpt ion  is t h a t  w e  need t o  
immediately c r e a t e  t h a t  i n f o r m a t i o n  and assemble  and b u i l d  one 
more sys tem somewhere on t h e  s i d e ,  where i n  f a c t  when you look  a t  
a good number o f  s t u d i e s  t h a t  have been made, t h e r e  a r e  v e r y  
l a r g e  d a t a  b a s e s ,  i n c l u d i n g  a s t u d y  made by TSC, f o r  i n s t a n c e .  
There  is an immense number of d a t a  b a s e s  i n  t h i s  c o u n t r y  t h a t  
have been c o l l e c t e d ,  bo th  a b o u t  p e o p l e ,  a b o u t  o p e r a t i o n s  of  
r a i l r o a d s ,  or c a r s  or r o a d s ,  or whatever .  The problem is t h a t  
t h e  d a t a  u s u a l l y  is i n a c c e s s i b l e .  F i r s t ,  it is unknown t o  a 
m a j o r i t y  o f  u s e r s  and second,  even i f  it is known, an a v e r a g e  
u s e r ,  a p r o f e s s o r  a t  t h e  u n i v e r s i t y ,  a r e s e a r c h e r  or d e c i s i o n  
maker h a s n ' t  g o t  t h e  s l i g h t e s t  i d e a  how t o  g e t  t o  it and even i f  
he  can g e t  t o  i t ,  he  p r o b a b l y  wouldn ' t  know what t o  d o  w i t h  it 
when it s t a r t s  coming o u t .  

MR. COSTANTINO: Alex, what kind o f  a r e s e a r c h  program 
o r  a r e a  o f  r e s e a r c h  c o u l d  you a r t i c u l a t e  t h a t  would come t o  g r i p s  
with t h a t  problem? Is t h e r e  something t h a t  M i k e  Rabins  and 
U n i v e r s i t y  Research could  p u t  i n t o  a u n i v e r s i t y  r e s e a r c h  p r o j e c t ?  
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MR. HOSHOVSKY: Y e s ,  I t h i n k  I c o u l d ,  and t h i s  is t h e  
a r e a  of  d e f i n i n g ,  q u o t e ,  " r e q u i r e m e n t s " .  It  is a word t h a t  is 
misused v e r y  o f t e n .  <Everyone d e f i n e s  r e q u i r e m e n t s  f o r  whatever  
you do ,  b u t  I t h i n k  i n  t h e  a r e a  o f  i n f o r m a t i o n  it is so d i f f u s e d  
and no one h a s  r e a l l y  p u t  enough money f o r  go ing  t o  t h e  
u n i v e r s i t i e s ,  go ing  t o  t h e  s t a t e  and l o c a l  o f f i c i a l s ,  g o i n g  t o  
t h e  d e c i s i o n  makers and making a good i n v e n t o r y  o f  what is r e a l l y  
needed,  i n  what form, i n  what kind o f  t i m e t a b l e ,  and what kind of  
d e g r e e  o f  q u a l i t y  and so on,  and p u t  it t o g e t h e r  and s a y i n g ,  " A l l  
r i g h t ,  t h i s  is t h e  n a t u r e  o f  t h e  problem". I d o n ' t  see it 
anywhere. I see p i e c e s  everywhere,  b u t  t h e r e  i s  no i n t e g r a t e d  
p i c t u r e  of  a problem, e s p e c i a l l y  w i t h  r e s p e c t  t o  t h e  area of  
s a f e t y ,  o t h e r  t h a n  when P h i l  Bolger  made a s t u d y  on TRANSIS. 
But even t h a t ,  t h a t  was l o o k i n g  o n l y  a t  t h e  Depar tmenta l  needs.  

a v a i l a b l e ,  r e a l l y ,  i n  t h e  Department ,  b u t  t h e r e  i s n ' t  any 
u n d e r s t a n d i n g  r e a l l y  o f  t h e  n e e d s ,  I t h i n k  is t h e  word t h a t  you 
a r e  s a y i n g .  You a re  u s i n g  t h e  word " r e q u i r e m e n t s " ,  b u t  I t h i n k  
o f  it as needs ,  and I t h i n k  t h a t  would be something t h a t  w e  could  
r e a l l y  look  €or  some h e l p  i n ,  because  w e  a r e  a lways s a y i n g  t h a t  
w e  d o n ' t  have enough d a t a ,  b u t  what kind o f  d a t a ?  

i f  an i n d i v i d u a l  is i n t e r e s t e d ,  l e t  u s  s a y ,  i n  t h e  Department or  
e l s e w h e r e ,  i n  i n v e s t i n g  r e s o u r c e s  i n t o  improving d a t a  b a s e  
access, l e t  u s  s a y  you have an i n d i v i d u a l  l i k e  t h i s ,  he  is 
h e l p l e s s  because  he  r e a l l y  d o e s n ' t  know t h e  c h a r a c t e r i s t i c s  o f  
t h e  needs  t h a t  he  is a b o u t  t o  s o l v e  and he  is u n a b l e  t o  g e t  t h e  
n e c e s s a r y  r e s o u r c e s ,  or t o  know what t o  do. 

r e s e a r c h  a r e a s  is t o  d e f i n e  and t h i s  p r o b a b l y  h a s  come up i n  an 
e a r l i e r  p a n e l ,  b u t  t o  d e f i n e  j u s t  what it is t h a t  you are  a f t e r .  

MR. BOLGER: Y e s ,  t h a t  was j u s t  l o o k i n g  a t  what w a s  

MR. HOSHOVSKY: P r e c i s e l y .  O r  t o  p u t  it a n o t h e r  way, 

MR. COSTANTINO: You are  s u g g e s t i n g  t h a t  one o f  t h e  

MR. HOSHOVSKY: W i t h  some d e g r e e  of p r e c i s i o n .  

SPEAKER: T h i s  l a s t  comment covered  p a r t i a l l y  what I 
w a s  go ing  t o  s a y ,  b u t  I w a s  go ing  t o  m a k e  a r a t h e r  n e g a t i v e  
remark,  some n e g a t i v e  comments. I have been,  as  many o f  u s ,  i n  
t h e  d a t a  b u s i n e s s  f o r  many, many y e a r s .  One d i f f i c u l t y  h a s  been 
w e  o f t e n  c o l l e c t  i n f o r m a t i o n  w e  d o n ' t  need. W e  are  n o t  s u r e  of  
t h e  needs t h a t  a r e  involved .  We a r e  n o t  s u r e  of  t h e  costs t h a t  
a re  n e c e s s a r y .  W e  have a l l  k i n d s  of  d a t a  c o l l e c t i o n s ,  t h e  
government h a s ,  i n  many a r e a s .  Much o f  it s imply  i s n ' t  used o r  
it h a s n ' t  m e t  t h e  purposes .  S o ,  m a k e  damned s u r e  you know what 
you want, what t h e  c o s t s  are  going  t o  b e ,  i n c l u d e  t h e  q u e s t i o n  of  
a c c e s s i b i l i t y ,  and t h e  t y p e  of  d a t a  t h a t  s h o u l d  be  c o l l e c t e d ,  and 
d e t e r m i n e  whether  it should  be a sample,  100 p e r c e n t ,  or whatever  
it need be. 

T h i s  is a v e r y  touchy a r e a ,  I know. 

MR. BOLGER: That  is what I meant by n e e d s ,  though. I 

MR. TANG ( U n i v e r s i t y  o f  I l l i n o i s ) :  We have been doing  
a s t u d y  on t h e  s a f e t y  a n a l y s i s  o f  multi-modal p r o j e c t s ,  i n c l u d i n g  
r a i l ,  highway, and a i r  s a f e t y  and w e  a r e  u s i n g  a f a u l t  t r e e  
a n a l y s i s  approach.  We f i n d  o u t  t h a t  u s i n g  t h a t  kind of  approach ,  
w e  can i d e n t i f y  where most of  t h e  i n f o r m a t i o n  is needed f o r  such  
kind o f  a n a l y s i s .  One t h i n g  w e  f i n d  o u t  is t h a t  most of  t h e  
i n f o r m a t i o n  t h a t  is a v a i l a b l e  is r e a l l y  based on a c c i d e n t  d a t a ,  
b u t  t h e r e  is v e r y  l i t t l e  t h a t  is r e a l l y  on i n c i d e n t s ,  which is, 

t h i n k  w e  a r e  s a y i n g  t h e  same t h i n g .  
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s a y ,  f o r  example,  l i k e  near  misses, and l e t  u s  s a y ,  j u s t  b r a k e  
f a i l u r e s  t h a t  d o n ' t  l e a d  t o  a c c i d e n t s  or c o l l i s i o n s . .  T h i s  kind 
of d a t a  is r e a l l y  needed t o  come up w i t h  p r e d i c t i o n s  o f  a c c i d e n t  
r a t e s  i f  i n  t h e  f u t u r e  w e  d e c i d e  t o  change our i n s p e c t i o n  p o l i c y ,  
or t r y  t o  upgrade our  o p e r a t o r  e f f i c i e n c y ,  and I j u s t  wanted t o  
a d d r e s s  t h e  q u e s t i o n  of  what kind of  e f f o r t  s h o u l d  w e  d e v o t e  t o  
c o l l e c t i n g  t h i s  kind of i n f o r m a t i o n  i n  t h e  f u t u r e ?  

MR. COSTANTINO: Are you s u g g e s t i n g  t h a t  maybe t h e  kind 
of  e f f o r t  t h a t  g o e s  i n t o  r e s e a r c h  on t h e  near  misses on a i r p l a n e  
c o l l i s i o n s  might  be a p p l i c a b l e ?  

MR. TANG: R i g h t .  

MR. COSTANTINO: To o t h e r  modes 03 t r a n s p o r t a t i o n ?  

M i ? .  TANG: R i g h t ,  and h a s  t h i s  been c o l l e c t e d  i n  t h e  
p a s t  t h a t  w e  a r e  n o t  aware o f ?  

MR. HARTON: W e l l ,  I had a c o u p l e  of t h i n g s  wi th  
r e s p e c t  t o  your comments, Dr. Tang. Every c a t a s t r o p h i c  a c c i d g n t  
t h a t  I am aware o f ,  a t  some t i m e  or a n o t h e r  had some i n d i c a t o r s .  
These are  t h e  near  misses. B u t  most p e o p l e  f i g u r e  t h e y  c a n ' t  
a f f o r d  t o  t a k e  t h e  time t o  i n v e s t i g a t e  t h e  near  misses. I a m  i n  
f u l l  agreement  w i t h  you t h a t  t h i s  t y p e  o f  i n f o r m a t i o n  is needed 
and would be  v e r y  h e l p f u l  i n  t h e  p r e v e n t i v e  a s p e c t  of  a c c i d e n t s .  
With r e s p e c t  t o  t h e  p r i o r  comments, I had made a c o u p l e  of n o t e s  
h e r e  b e f o r e  w e  s t a r t e d  o u t .  In  t h e  f i r s t  one I had s a i d  t h a t  
i n f o r m a t i o n  sys tems m u s t  be  based on u s e r  needs .  Then I p u t  
down, who a r e  t h e  u s e r s ,  what can  be done t o  h e l p  t h e  u s e r s  
d e f i n e  t h e i r  needs?  T h i s  is one o f  t h e  most d i f f i c u l t  t h i n g s ,  I 
t h i n k ,  t h a t  w e  e n c o u n t e r ,  t r y i n g  t o  g e t  t h e  p e r s o n  t o  r e a l l y  t e l l  
you what he  needs .  When you a r e  going  t o  g e t  an i n f o r m a t i o n  
sys tem s t a r t e d ,  you m u s t  know what t h e  needs  a r e .  W e  need 
somebody t o  come up w i t h  what is meaningfu l  i n f o r m a t i o n  as f a r  a s  
t h e  needs go ,  and how can  you h e l p  t h e  p e r s o n  t o  d e f i n e  t h e s e  
needs.  There a r e  many, many d a t a  banks a v a i l a b l e  i n  one shape  or 
a n o t h e r ,  and it may be  j u s t  l o o s e  p i e c e s  of  paper  i n  somebody's 
f i l e s ,  b u t  i f  somebody can  come up w i t h  a v e r y  e f f e c t i v e  way of  
t y i n g  a l l  o f  t h e s e  sys tems i n f o r m a t i o n  s o u r c e s  i n  t o g e t h e r ,  I 
t h i n k  t h i s  would be  a tremendous c o n t r i b u t i o n ,  b u t  you d o n ' t  want 
t o  g e t  a bunch o f  s t u f f  i n  t h e r e  t h a t  is o f  no use, n a t u r a l l y .  

Very l i t t l e  t h o u g h t ,  r e a l l y ,  h a s  been g i v e n  t o  how w e  
can g e t  i n f o r m a t i o n  t o  t h e  p e o p l e  who r e a l l y  need t h a t  
i n f o r m a t i o n .  I have a comment w i t h  r e s p e c t  t o  p r o p o s a l s  and 
RFP's. T h i s  is a l i t t l e  b i t  o f f  t h e  s p e c i f i c  s u b j e c t  b u t  
a d d r e s s e s  t h e  o v e r a l l  program, and t h a t  is t h a t  t h e s e  p r o p o s a l s  
or RFP's should  have i n  them a r e q u i r e m e n t  f o r  e v a l u a t i v e  
t e c h n i q u e s  and t h e n  as  p a r t  of  t h i s  it should  i n c l u d e  t h e  
c r i t e r i a  f o r  t h e  e v a l u a t i o n  o f  t h e  e f f e c t i v e n e s s  of  it. One 
o t h e r  problem, one which kind of  h i t s  m e  a b o u t  e v e r y  o t h e r  day ,  
and t h a t  is t h e r e  is a need f o r  a s y s t e m a t i c  approach t o  t h e  
c o n v e r s i o n  o f  t h e  R & D r e s u l t s  i n t o  meaningfu l  proposed 
r e g u l a t o r y  a c t i o n s ,  s o  t h i s  b r a n c h e s  o u t  a l i t t l e  b i t  beyond t h e  
immediate s u b j e c t  h e r e ,  b u t  t h e s e  were some t h o u g h t s  t h a t  have 
come t o  m e  as I have been s i t t i n g  i n  h e r e  f o r  t h e  l a s t  day  and a 
h a l f ,  anyway. 

MR. BOLGER: That  l a s t  one is c e r t a i n l y  one t h a t  w e  
ought  t o  be  c o n c e n t r a t i n g  on a l i t t l e  b i t .  

MR. BURNS: I was j u s t  wondering from what E r s k i n e  s a i d  
whether t y i n g  t h e  e x i s t i n g  d a t a  b a s e  t o g e t h e r  is t h e  a c t u a l  
p r a c t i c a l  approach .  Because o f  t h e  manner i n  which t h e s e  d a t a  

n 
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b a s e s  have evolved  through t h e  y e a r s ,  up through t h e  modes and 
through s h i p p e r  a s s o c i a t i o n s ,  i n  many c a s e s  w e  a r e  comparing 
a p p l e s  and o r a n g e s ,  and t h e  d a t a  base  is n o t  something from which 
you can  draw any d e f i n i t e  or compara t ive  a n a l y s i s .  

For example, i n  t h e  t r a n s p o r t a t i o n  of  hazardous  
m a t e r i a l s ,  o f  which t h e r e  a r e  some t w o  b i l l i o n  t o n s  t r a n s p o r t e d ,  
w e  c a n ' t  f i n d  anywhere, and I mean j u s t  t h a t ,  w e  c a n ' t  f i n d  
anywhere a good d a t a  b a s e  from which w e  can  make a s a f e t y  
a n a l y s i s  and w e  s p e n t  h o u r s  w i t h  t h e  Bureau o f  t h e  Census t r y i n g  
t o  g e t  them t o ,  a t  our expense ,  come up w i t h  a p i l o t  p r o j e c t .  W e  
want t o  g e t  some i d e a  of t h e  magnitude of  what is be ing  moved, 
N o .  1, which w e  d o n ' t  know, and N o .  2 ,  how it is be ing  moved by 
mode, which w e  d o n ' t  know, and N o .  3 ,  what is be ing  moved, which 
w e  d o n ' t  know. Perhaps  w e  ought  t o  be l o o k i n g  a t  a c o l l e c t i v e  
e f f o r t  some time i n  t h e  near  f u t u r e ,  t o  d e v e l o p  what t h e  base  
should  be  and how it should  be accomplished.  Perhaps  it ought  t o  
be a new t r a n s p o r t a t i o n  c e n s u s ,  b u t  t h e s e  t h i n g s  a r e n ' t  done v e r y  
o f t e n ,  and t h e  n e x t  t i m e  w e  do i t ,  w e  ought  t o  g e t  our c o l l e c t i v e  
heads  t o g e t h e r  and f i n d  o u t  what w e  need t o  d o  t h e  job .  

1 0 0  p e r c e n t ,  because  a s  you s a y ,  w e  t r i e d  hard  t o  g e t  t h a t  kind 
of  an e f f o r t  s t a r t e d .  There may be a l o t  of p e o p l e  who would 
s a y ,  w e l l ,  w e  can  d o  t h i s ,  b u t  I would p u t  o u t  a word of  c a u t i o n .  
We would l i k e  t o  have  a r e s e a r c h  e f f o r t  i n  t h a t  r e g a r d  which 
would p r o v i d e  t h a t  i n f o r m a t i o n ,  b u t  look a t  it v e r y  c a r e f u l l y  
b e f o r e  you propose  t o  d o  t h i s  f o r  u s  because  t h e r e  a r e  a l o t  of 
o b s t a c l e s  t o  t r y i n g  t o  g e t  i n  t o  f i n d  o u t  what a manufac turer  is 
s h i p p i n g  and t h e  q u a n t i t i e s .  By law,  t h e  Bureau of  t h e  Census is 
t h e  o n l y  o r g a n i z a t i o n  t h a t  is p e r m i t t e d  t o  c o l l e c t  c e r t a i n  
s t a t i s t i c s ,  so  w e  would welcome, I am s u r e ,  a r e s e a r c h  e f f o r t  i n  
t h a t  r e g a r d ,  b u t  I o n l y  wanted t o  u t t e r  a word of  c a u t i o n  s o  you 
know what you a r e  up a g a i n s t ,  i f  you d e c i d e  t o  a t t e m p t  something 
l i k e  t h a t .  

MR. HARTON: I would c e r t a i n l y  have t o  a g r e e  w i t h  t h a t  

MR. BARTFELD: I t h i n k  t h a t  when w e  ment ioned t h a t  w e  
a r e  t r y i n g  t o  c o l l e c t  d a t a  from d i f f e r e n t  s o u r c e s  w e  have a c c e s s  
t o ,  I t h i n k  one of  t h e  problems t h a t  r e a l l y  r e q u i r e s  some 
r e s e a r c h  e f f o r t  is  what is t h e  q u a l i t y  of t h e  d a t a  i n  t h e  
d i f f e r e n t  d a t a  b a s e s  t h a t  you a r e  going  t o  g e t .  It  is p r e t t y  
c l e a r  t h a t  you w i l l  n o t  have homogeneous q u a l i t y ,  s o  somehow or 
o t h e r  one ought  t o  c o n s i d e r  how w e  a r e  going  t o  d e f i n e  what is i n  
t h e  d a t a  base  so  t h a t  a p o t e n t i a l  u s e r  may know e x a c t l y  o r  
r e a s o n a b l y  e x a c t l y  what is i n c l u d e d ,  what is n o t  i n c l u d e d ,  and 
how good or how bad is i t .  Don' t  f o r g e t  i n  a d d i t i o n  t o  t h e  
census  t h e r e  a r e  o t h e r  people  t h a t  c o l l e c t  t h e  d a t a  and t h e y  a r e  
now c a l l e d  d a t a  b a s e s .  I f  you want t o  u s e  them, i f  some i d e a  w a s  
i n  it. 

MR. BOLGER: You know, it seems t h a t  one of  t h e  t h i n g s  
t h a t  w e  a r e  looking  f o r  h e r e  a r e  r e s e a r c h  p r o p o s a l s  t h a t  would 
a s s i s t ,  i n  our c a s e ,  t h e  d e c i s i o n  makers w i t h i n  t h e  Department 
and p r o v i d e  u s  w i t h  t h e  d a t a  t h a t  w e  need i n  t h a t  p r o c e s s ,  and I 
c e r t a i n l y  would t h i n k  it would be v a l u a b l e  i f  somebody came i n  
and looked a t  my j o b  and t r i e d  t o  d e c i d e  from t h a t  what kind of  
d a t a  I would need a s  I move a long  i n  t h e  year  i n  doing  my work. 
I am c o n s t a n t l y  c a u g h t  i n  t h e  p o s i t i o n  where I d o n ' t  have t h e  
d a t a  f o r  t h e  p a r t i c u l a r  problem. I have  g o t  a l l  of t h e  o t h e r  
t h i n g s  around it b u t  n o t  t h e  kind t h a t  I need.  I can  t h i n k  o f  
t h r e e  or  f o u r  examples t h a t  j u s t  o c c u r r e d  r e c e n t l y .  

For i n s t a n c e ,  on commuter a i r l i n e s ,  a l l  of a sudden t h e  
q u e s t i o n  comes on t h e  A v i a t i o n  A c t  about  more s a f e t y  i n  commuter 
a i r l i n e s .  We d e c i d e ,  s i n c e  t h e y  a r e  s h o r t  h a u l ,  w e  would l i k e  it 



150 

on a p e r  f l i g h t  o r  p e r  o p e r a t i o n  t y p e  o f  r a t i o  as opposed t o  
a i r l i n e s  miles or someth ing ,  and t h e  d a t a  a r e  n o t  t h e r e .  A l l  of  
a sudden I am c a u g h t  o f f  b a s e  w i t h  no d a t a .  You know, it seems 
t h a t  w i t h  a n  a d e q u a t e  look  a t  t h e  j o b ,  t h a t  might  have o c c u r r e d  
i n  some kind of  a s t u d y .  

MR. BARTFELD: B u t  t h a t  is t h e  kind o f  q u a l i t y  t y p e  of  
t h i n g  t h a t  I am t r y i n g  t o  a d d r e s s .  Now, i f  you would n o t e ,  f o r  
i n s t a n c e ,  how some o f  t h e  d a t a  t h a t  is i n  e x i s t e n c e  h a s  been 
c o l l e c t e d ,  you may have some i d e a  i f  you can  u s e  t h e s e  d a t a ,  a t  
l eas t  as some c o r r o b o r a t i v e  e v i d e n c e  t o  o t h e r s  o r  t o  samples  t o  
see i f  it is p o s s i b l e  t h a t  t h i s  is r e a s o n a b l e .  

I f  you have no i d e a  how it h a s  been c o l l e c t e d  and how 
good t h e  d a t a  a r e ,  t h e r e  i s  a b s o l u t e l y  no way e x c e p t  r e c r e a t i n g  
e v e r y t h i n g  from t h e  beginning ,  which by and l a r g e  is r a t h e r  
expens ive .  

MR. TAYLOR: The problem seems t o  me i n  a l l  of  t h e s e  
t h i n g s ,  I mean l i k e  your problem on t h e  commuter a i r l i n e s ,  t o  be 
something t h a t  i s  n o t  r e a l l y  v e r y  p r e d i c t a b l e  and i f  we a r e  n o t  
c a r e f u l ,  I w i l l  h e a r  a c a l l  h e r e  f o r  huge d a t a  b a s e s .  Wi th in  t h e  
l a s t  two y e a r s ,  f o r  i n s t a n c e ,  I have needed d a t a  on a c c i d e n t  
r a t e s  a t  g u a r d  r a i l  s e c t i o n s  v e r s u s  n o t ,  a t  s i g n a l i z e d  
i n t e r s e c t i o n s  having  1 0  a c c i d e n t s  o r  more p e r  y e a r ,  a t  h o r i z o n t a l  
c u r v e s  w i t h  v a r i o u s  t y p e s  o f  d e l i n e a t i o n ,  a t  narrow b r i d g e s ,  a t  
l a n e  d r o p s  o f  t h r e e  d i f f e r e n t  t y p e s ,  and t h e n  a t  complex 
i n t e r c h a n g e  ramps. I would l i k e  t o  have i n f o r m a t i o n  a b o u t  t h e  
s i g n i n g  a t  t h o s e  p l a c e s  and t h e  marking and t h e  a c c i d e n t s  and it 
is r e a l l y  n o t  r e a l i s t i c  t o  e x p e c t  t h a t  PennDOT can  g i v e  m e  t h o s e  
d a t a .  B e s i d e s ,  i f  you had asked  me t h r e e  y e a r s  ago ,  I p r o b a b l y  
wouldn ' t  have named more t h a n  one or two of  t h o s e  and I would 
have  named 12 o t h e r s  t h a t  I h a v e n ' t  had any c a l l  f o r .  

NOW, o f  course, I am one p e r s o n  l o o k i n g  a t  a v e r y  
s p e c i f i c  a r e a ,  b u t  i f  it is t o  be  p o l i c y  t y p e  t h i n g s ,  l i k e  Mr. 
S c h e f f e y  w a s  ment ioning  a b o u t  where d o  w e  c u t  o f f  guard  r a i l  
i n s t a l l a t i o n s  and t h i n g s ,  w e  need v e r y  d e t a i l e d  d a t a ,  b u t  I d o n ' t  
t h i n k  t h a t  w e  have much chance  of  pre-p lanning  a l l  t h a t  much d a t a  
c o l l e c t i o n .  

PennDOT h a s  a v e r y  e x t e n s i v e  a c c i d e n t  r e c o r d s  system. The 
problem from my s t a n d p o i n t  is t h a t  you c a n ' t  e n t e r  it and g e t  
a n y t h i n g  o u t  o f  it. You c a n  p u t  l o t s  of  t h i n g s  i n t o  it b u t  you 
c a n ' t  g e t  a n y t h i n g  o u t  e x c e p t  s t a n d a r d  p r i n t - o u t s ,  and t h e  d a t a  
t h a t  I need a c t u a l l y  e x i s t s  t h e r e  b u t  it c a n ' t  be  a c c e s s e d .  What 
you end up d o i n g  is going  t o  t h e  d i s t r i c t  t r a f f i c  e n g i n e e r  and 
s a y i n g  "Where are  some o f  t h e s e  n e a t  p l a c e s , "  and he  s a y s ,  "Well, 
t h e r e  is t h i s  one and t h a t  one,"  and you f i n d  t h a t  h e  is r e a l l y  
t h e  b e s t  s o u r c e .  I would be  a f r a i d  of  j u s t  huge d a t a  banks 
because  p r o b a b l y  t h e y  wouldn ' t  have  what you need. Somebody is 
going  t o  want t o  know a b o u t  r e d  c o l o r e d  c a r s  n e x t  y e a r  o r  
something l i k e  t h a t .  

t h e n  d e v e l o p  a d a t a  b a s e  t o  g i v e  you e v e r y t h i n g .  As i t  t u r n s  
o u t ,  I g o t  t h e  d a t a ,  b u t  it took m e  some fumbling around i n  t h e  
d a t a  t o  f i n d  o u t  where it was, whereas  i f  I had gone through t h e  
l o g i c  o f  s e e i n g  what I needed and t h e n  matched up w i t h  a v a i l a b l e  
d a t a  b a s e s  around t h e  c o u n t r y ,  b o t h  i n d u s t r y ,  e t  c e t e r a ,  I would 
have been b e t t e r  equipped and c o u l d  have responded b e t t e r .  

MR. BOLGER: Yes, I w a s n ' t  p ropos ing  t h a t  you should  

MR. TAYLOR: It may be  somewhat e a s i e r ,  a g a i n ,  a t  a 
more g l o b a l  o u t l o o k  t h a t  you p e o p l e  h e r e  i n  Washington have a s  
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opposed t o  our r e s e a r c h  problems,  and t h a t  may w e l l  be ,  b u t  w e  
w i l l  have  t r o u b l e ,  I t h i n k ,  i f  you t r y  t o  a n t i c i p a t e  a l l  o f  our 
s o - c a l l e d  "needs  and requi rements" .  

p a r t i c i p a t e d  i n  a v e r y  i n t e r e s t i n g  c o n v e r s a t i o n  between P r o f e s s o r  
Larson and P r o f e s s o r  Tang o f  I l l i n o i s  and P r o f e s s o r s  P i g n a t a r o  
and C a n i l l i ,  and Mr. M i k e  Horodniceanu of  P . I . N . Y .  P r o f e s s o r  
Tang and P r o f e s s o r  Larson are  under c o n t r a c t  t o  t h e  Department of  
T r a n s p o r t a t i o n  through t h e  U n i v e r s i t y  Research  Program t o  s t u d y  
r i s k  a n a l y s i s ,  a s  you mentioned,  th rough f a u l t  t rees and 
p r o b a b i l i t y .  It i n v o l v e s  s t a t i s t i c a l  a n a l y s i s .  P r o f e s s o r  
P i g n a t a r o  and h i s  c o l l e a g u e s  a r e  under c o n t r a c t  t o  t h e  Department 
of  T r a n s p o r t a t i o n ,  th rough t h e  same program, doing  r e s e a r c h  on 
sys tems methodology s t u d i e s .  They were comparing n o t e s  on 
e x a c t l y  t h i s  issue o f  what d a t a  is n e c e s s a r y .  One t h i n g  t h a t  
emerged from t h e  d i s c u s s i o n  was t h a t  b e f o r e  one can  i d e n t i f y  d a t a  
n e e d s ,  and t h i s  is fundamenta l ly  i m p o r t a n t ,  you have t o  know t h e  
problem t h a t  you a r e  a d d r e s s i n g  and you have t o  know your 
r e s e a r c h  approach.  For example,  w e  were t a l k i n g  a b o u t  f a u l t  t r e e  
a n a l y s i s  f o r  i d e n t i f y i n g  t h e  cause o f  a c c i d e n t s  on highways. You 
can  go  through b r a k e  f a i l u r e s  and t i r e  f a i l u r e s  and s t e e r i n g  
l i n k a g e  f a i l u r e s ,  b u t  it t u r n s  o u t  t h a t  about  85 p e r c e n t  o f  a l l  
a c c i d e n t s  on t h e  road a re  a t t r i b u t a b l e  t o  t h e  human f a c t o r  and 
n o t  t o  mechanica l  l i n k a g e s  or mechanisms a t  a l l .  

I f  you want t o  per form a f a u l t  t r e e  a n a l y s i s  f o r  t h a t  
85 p e r c e n t  c a u s a l i t y  o f  t h e  50 ,000  t o t a l  d e a t h s  on t h e  highway, 
so w e  a r e  t a l k i n g  o f  t h e  o r d e r  o f  magni tude o f  40 t o  45,000 
d e a t h s  you are  t r y i n g  t o  a t t r i b u t e  cause t o ,  b e f o r e  you can  g e t  
t h e  d a t a  you need,  you m u s t  b e t t e r  unders tand  t h e  f a u l t  t ree 
r e s e a r c h  t h a t  is t o  be  b u i l t  up and how it re la tes  t o  t h e  human 
f a c t o r s  problem involved .  Before  you can  i d e n t i f y  t h e  d a t a  base  
t h a t  you a r e  going  t o  g o  a f t e r  and b e f o r e  a s k i n g  how you are  
going  t o  c a t e g o r i z e  it and how you a r e  going  t o  co l lec t  i t ,  you 
have t o  unders tand  what t h e  problem is. W e  have h e r e  a very 
i m p o r t a n t  c a r t  and a v e r y  i m p o r t a n t  h o r s e ;  w e  may have them o u t  
of  o r d e r  i f  we t a l k  a b o u t  do ing  r e s e a r c h  on d a t a  c o l l e c t i o n  or 
i d e n t i f y i n g  t h e  d a t a  b a s e  needs  w i t h o u t  f i r s t  u n d e r s t a n d i n g  t h e  
problems.  

MR. RABINS: Y e s t e r d a y ,  a f t e r  t h e  a f t e r n o o n  s e s s i o n ,  I 

MR. HOSHOVSKY: That  sounds l i k e  a c h a l l e n g e .  

MR. J. MARGOLIN: A c t u a l l y ,  t h i s  is i n  a s e n s e  an 
e f f o r t  t o  p u l l  t o g e t h e r  much of  what I have heard  i n  t h e  c o n t e x t  
of  e x p e r i e n c e  w e  had back f o u r  or f i v e  y e a r s  ago  a t  t h e  O f f i c e  o f  
Educat ion ,  which was i n  j u s t  about  t h e  same b o a t  w i t h  r e g a r d  t o  
a u d i o - v i s u a l  m a t e r i a l  and r e s e a r c h  a b o u t  a u d i o - v i s u a l  material .  
They had huge d a t a  b a s e s ,  a huge span  of  k i n d s  o f  t h i n g s  as  you 
could  imagine,  because  t h e  l a r g e s t  i n d u s t r y  i n  t h i s  c o u n t r y  is 
e d u c a t i o n .  So t h e  i n f i n i t e  v a r i e t y  o f  user needs  was p r e t t y  
obvious .  

W e  have t r i e d  t o  t a c k l e  t h i s ,  be ing  f o o l h a r d y  somewhat, 
b u t  came up w i t h  some approximat ion  which are  v e r y  close t o  where 
you a r e ,  t h a t  n o t  o n l y  is t h e r e  t h e  r e q u i r e m e n t  t h a t  you know 
something a b o u t  t h e  user needs and t h e  u s e r  s t y l e s ,  which I t h i n k  
comes p r e t t y  c l o s e  t o  what M i k e  d e s c r i b e d  as t h e  r e s e a r c h  
approach ,  b u t  t h a t  a l s o  i n  t h e  c o u r s e  of  t r y i n g  t o  b u i l d  a b r i d g e  
between t h e  u s e r  and t h i s  f a n t a s t i c  d a t a  b a s e  and t h e  k i n d s  of  
t h i n g s  t h a t  a r e  a v a i l a b l e  so t h a t  t h e y  c a n  be a c c e s s e d ,  you 
needed a s  a kind o f  i n t e r i m  p r o f e s s i o n ,  d i s c i p l i n e ,  or whatever  
you want t o  c a l l  i t ,  a kind o f  t r a n s l a t o r  and so f o r  a p e r i o d  of 
t i m e ,  and it is now a program t h a t  is i n  o p e r a t i o n ,  w e  c r e a t e d  
e s s e n t i a l l y  t h i s  d i s c i p l i n e  of  u s e r  need e x p e r t s  who have t h e  j o b  
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of  f i g u r i n g  o u t  how you h e l p  a r e s e a r c h e r  or a program d e v e l o p e r ,  
how you ask him q u e s t i o n s  t h a t  f i n d  o u t  what h i s  needs  a r e .  
E v e n t u a l l y  he  l e a r n s  how t o  d o  t h i s  somewhat b e t t e r  h i m s e l f ,  
s i n c e  you provided  t h e  model. You a l s o  know how t o  a c c e s s  t h e  
sys tem somewhat, and t h i s  was t h e  s a v i n g  g r a c e  f o r  ERIS. Those 
of you who know a b o u t  t h e  E d u c a t i o n a l  Research  I n f o r m a t i o n  System 
r e a l i z e  t h a t  E R I S  reached  t h e  p o i n t  where t h e  d e s c r i p t o r s  had 
n o t h i n g  t o  d o  w i t h  what people  wanted. 

So t h e  t r a n s l a t o r  was brought  i n  knowing how t o  d e f i n e  
t h e  needs .  It  was a p r o c e d u r e  t h a t  d i d  work. I t  is hoped t h a t  
t h e  t r a n s l a t o r  w i l l  e v e n t u a l l y  work h i m s e l f  o u t  of  a j o b ,  t h a t  
t h e  b r i d g e  w i l l  e v e n t u a l l y  become something t h a t  t h e  p r o f e s s i o n a l  
could  do. 

Now, I am s k e p t i c a l  a b o u t  t h a t ,  b u t  a s  long a s  w e  can  
a c h i e v e  t h e  l i a i s o n ,  it may be worth having  a n o t h e r  d i s c i p l i n e  i n  
t h e  p r o c e s s .  Two more t h i n g s  came o u t  o f  t h i s  sys tem,  though.  
One was t h a t  s i n c e  t h i s  is a h i g h l y  e f f e c t i v e  way of  l e a r n i n g  
a b o u t  your e n t i r e  sys tem,  i f  you t a k e  your b r i d g i n g  p e r s o n  and 
make him a l s o  an e v a l u a t o r  s o  t h a t  he  can t h e n  proceed t o  f e e d  
back t o  you a p i c t u r e  of  t h e  sys tem and how it f u n c t i o n s ,  you 
have one u s e f u l  s e t  of  i n f o r m a t i o n .  The second f i n d i n g ,  I t h i n k ,  
was t h a t  your d a t a  b a s e  and your way of  a c c e s s i n g  it h a s  t o  be a 
h i g h l y  f l u i d ,  c o n s t a n t l y  changing ,  and s e n s i t i v e  i n s t r u m e n t .  I t  
is v e r y ,  v e r y  d i f f e r e n t  from t h e  o l d  Dewey Decimal System wi th  
index c a r d s  t h a t  w e  knew i n  our l i b r a r i e s  i n  c o l l e g e  and i n  t h e  
neighborhood.  I t  h a s  t o  be  a f l e x i b l e  sys tem t h a t  changes as t h e  
technology changes and a s  t h e  r e s e a r c h  needs  change.  T h i s  kind 
of  feedback t o  t h e  sys tem s o  t h a t  it can  remain f l u i d  becomes 
c r i t i c a l .  T h a t ,  a t  l e a s t ,  is a r e p o r t  of  what a n o t h e r  a r e a  d i d  
w i t h  t h e  same program. 

MR. G R I M A L D I :  I t h i n k  w e  a r e  l i k e  t h e  s u l t a n ,  you 
know, who walks  i n t o  a harem and knows what he wants  t o  do b u t  
d o e s n ' t  know where t o  s t a r t ,  and t h a t  is a g r e a t  d e a l  of our 
t r o u b l e  i n  s a f e t y ,  p a r t i c u l a r l y  when w e  t a l k  about  r e s e a r c h .  
F i r s t ,  w e  m u s t  c o n s i d e r  t h a t  r e s e a r c h  h a s  d i f f e r e n t  meanings a t  
v a r i o u s  times. To t h o s e  of  u s  who l i k e  t o  t h i n k  t h a t  w e  a r e  
t r a i n e d  i n  s c i e n t i f i c  r e s e a r c h ,  u s u a l l y  t h i s  i n v o l v e s  t h e  
development  o f  a h y p o t h e s i s  f i r s t  and t h i s  is  where d a t a  become 
v e r y  i m p o r t a n t  because  i f  w e  have m i s l e a d i n g  d a t a ,  we a r e  going  
t o  be d e v e l o p i n g  i n c o r r e c t  h y p o t h e s e s  and i n  t h i s  whole world o f  
s a f e t y  most of  t h e  d a t a  t h a t  w e  have is  indeed i m p e r f e c t  f o r  a 
v a r i e t y  o f  r e a s o n s .  J u s t  t h e  f a c t  t h a t  w e  a r e  t a l k i n g  about  
a c c i d e n t s ,  something t h a t  I am s u r e  by t h i s  t i m e  you know t h a t  I 
have a r e a l  h o t  f e e l i n g  a b o u t ,  c o n f u s e s  t h e  whole d a t a  base  t h a t  
w e  have  t o  work w i t h  because  t h e r e  a r e ,  indeed ,  a c c i d e n t s ,  t h i n g s  
t h a t  happen t h a t  a r e  beyond t h e  c o n t r o l  of  man and which no one 
s h o u l d  be  h e l d  a c c o u n t a b l e  f o r ,  and when t h e s e  happen w e  r e s e a r c h  
them or i n v e s t i g a t e  them and a t  t h i s  p o i n t  w e  have  a d i f f e r e n t  
meaning f o r  " r e s e a r c h " ,  t o  begin  t o  l e a r n  more a b o u t  t h i s  
p a r t i c u l a r  kind of  phenomenon and t h e n  it becomes a p a r t  of O U T  
d a t a ,  and from t h i s  w e  d e v e l o p  new h y p o t h e s e s .  B u t  most o f  t h e  
c a s e s  t h a t  occur  a r e  n o t  t r u l y  a c c i d e n t s .  Most of  t h e  c a s e s  
occur  through c i r c u m s t a n c e s  t h a t  w e  know a g r e a t  deal  a b o u t ,  t h a t  
w e  have v e r y  good c o n t r o l s  t o  stem, b u t  f o r  one r e a s o n  or  a n o t h e r  
w e  a r e  n o t  a p p l y i n g .  

N O W ,  what w e  a r e  a n x i o u s  t o  d o ,  i n  O U T  l i t t l e  world a t  
t h e  moment, is e i t h e r  one of  two t h i n g s .  For t h e  most p a r t ,  i n  
t h e  c o n v e n t i o n a l  world o f  s a f e t y ,  look  for t h o s e  a r e a s  t h a t  seem 
t o  be t roublesome and p u t  some kind of  p a t c h  over  t h a t .  Somebody 
w i t h  more f a c i l i t y  w i t h  t h e  language  t h a n  I ,  h a s  d e s c r i b e d  t h i s  
as t h e  band-aid approach ,  and it is p r e v a l e n t  i n  t h e  world of  
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s a f e t y .  It is v e r y  p r a c t i c a l .  I f  w e  can  f i n d  o u t  where t h e  
problems a r e  and p u t  some kind o f  a guard  over  " t h a t "  or 
e l i m i n a t e  " t h i s "  i n  some way through t e c h n o l o g y ,  w e  i n  e f f e c t  
have s topped  t h a t  p a r t i c u l a r  problem. 

T h i s  d o e s n ' t  work t h a t  w e l l ,  however. To w i t ,  t h e  
a i r l i n e  c r a s h  a t  Kennedy, f o r  example, which r e s u l t e d  because  of 
t h e  wind s h e e r  e f f e c t ,  you w i l l  remember j u s t  a b o u t  a year  ago. 
The s o l u t i o n  i n  t h i s  p a r t i c u l a r  i n s t a n c e ,  a t  l e a s t  t h e  one t h a t  I 
read i n  t h e  newspapers ,  was t o  r e d u c e  t h e  h e i g h t  of  t h e  l i g h t  
s t a n c h i o n s  which t h e  a i r p l a n e  s t r u c k  because  of  t h e  wind s h e e r  
e f f e c t .  

N o w ,  t h a t  was n o t  t h e  problem i t s e l f .  Wind s h e e r  is a 
t y p i c a l  problem f o r  a i r p l a n e s  a l l  of  t h e  t i m e  and i f  you remove 
t h e  l i g h t  s t a n c h i o n s  i n  t h i s  i n s t a n c e ,  okay,  w e  have t a k e n  o u t  of  
t h e  p i c t u r e  one kind of  t h r e a t  t o  t h e  s a f e t y  of  t h a t  a i r p l a n e .  
But w e  have an energy  problem t h a t  t h e  a i r p l a n e  r e p r e s e n t s  one 
p a r t  o f ,  and when wind s h e e r  o c c u r s  i n  a n o t h e r  c i r c u m s t a n c e  where 
t h e r e  may n o t  be l i g h t  s t a n c h i o n s  b u t  something e l se ,  w e  w i l l  
have a n o t h e r  c r a s h .  Something more is needed i n  t h a t  s o l u t i o n ,  
is what I a m  s a y i n g .  

When w e  t a l k  a b o u t  t h e  l a t t e r  k i n d s  of  s o l u t i o n s ,  w e  
are  t a l k i n g  a b o u t  something much more fundamental .  One of  t h e  
d i f f i c u l t i e s  i n  s a f e t y  t h a t  w i l l  be wi th  u s  f o r  a l o n g ,  long  t i m e  
is t h a t  w e  have no d i s c i p l i n e  t o  work wi th .  W e  have been t a l k i n g  
a b o u t  t h a t  term t h i s  a f t e r n o o n  and t h i s  is a v e r y  i m p o r t a n t  term.  
S a f e t y  is n o t  a d i s c i p l i n e  a s  y e t .  May I remind you t h a t  
medic ine  was n o t  a d i s c i p l i n e  u n t i l  j u s t  a c o u p l e  of  hundred 
y e a r s  ago e i t h e r ,  i n  s p i t e  of  t h e  f a c t  t h a t  t h e r e  w a s  some v e r y  
good work be ing  done i n  t h e  world o f  medic ine  2 , 0 0 0  and more 
y e a r s  ago. Trepanning ,  f o r  example, was known t o  t h e  Egypt ian  
p h y s i c i a n s  long  b e f o r e  w e  ever  g o t  t o  t h e  p o i i n t  where w e  could  
d o  t r e p a n n i n g  r e l a t i v e l y  e f f e c t i v e l y  w i t h  modern medica l  s c i e n c e ,  
b u t  i t  w a s n ' t  u n t i l  p e o p l e  began to look i n t o  t h e  o r g a n i c  s y s t e m  
and f i n d  o u t  what it w a s  t h a t  t h e  body w a s  a l l  about  t h a t  w e  
began t o  d e v e l o p  a d i s c i p l i n e  i n  medic ine  t h a t  enabled  medic ine  
t o  r e a l l y  per form e f f e c t i v e l y  i n  t h e  p u r s u i t  of  its t a s k .  

Now, t h i s  kind of  r e s e a r c h ,  which is where I t h i n k  
u n i v e r s i t y  r e s e a r c h  s h o u l d  be d i r e c t e d ,  is what is most needed,  
and maybe when w e  t a l k  about  inter-modal  r e s e a r c h  n e e d s ,  t h i s  may 
be t h e  key t o  t h e  whole i s s u e ,  because  it is inter-modal  n o t  o n l y  
w i t h i n  t h e  Department o f  T r a n s p o r t a t i o n ,  b u t  inter-modal  wi th  
r e s p e c t  t o  a l l  of  t h e  f e d e r a l  a g e n c i e s  which have now a 
tremendous commitment i n  t h e  world o f  s a f e t y  b u t  which a r e  
working r e l a t i v e l y  independent ly  i n  t h e i r  s p e c i a l  problem a r e a s .  
What is needed is a h a r n e s s i n g  of  t h e  e f f o r t  t h a t  is a v a i l a b l e  
and it is v e r y ,  v e r y  skimpy. 

You know from my p o i n t  y e s t e r d a y ,  i f  you w i l l  remember, 
t h a t  u n i v e r s i t i e s  a r e  n o t  a b l e  t o  answer t h i s  problem now. W e  
have v e r y  few people .  It  is d i f f i c u l t  t o  a t t r a c t  competent  
people .  For one r e a s o n ,  i f  you b r i n g  competent  p e o p l e  i n  today  
and a c o n t r a c t  l e a v e s  n e x t  y e a r ,  t h e y  l e a v e  you. You c a n ' t  
r e c o v e r  them under t h e s e  c i r c u m s t a n c e s .  U n i v e r s i t y  p e o p l e  w i l l  
n o t  d e v o t e  themselves  t o  s a f e t y .  They w i l l  spend t h e i r  t i m e  i n  
t h o s e  areas where some c o n t i n u i t y  o f  s e r v i c e  is a p o s s i b i l i t y  f o r  
them, medic ine ,  f o r  example, be ing  one a r e a  t h a t  o f f e r s  t h a t  
o p p o r t u n i t y ,  and so w e  a r e  n o t  a b l e  t o  draw upon t h a t  s u b s t a n t i a l  
body o f  competent  s c i e n t i s t s .  

The problem is even more c r i t i c a l  t h a n  I am d e s c r i b i n g .  
The head o f  t h e  Cancer Research I n s t i t u t e  h e r e  i n  Washington h a s  
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r e s i g n e d ,  you may have s e e n  i n  t h i s  morning ' s  p a p e r ,  because  he 
f e l t  t h a t  he  c o u l d n ' t  p u r s u e  h i s  t a s k  r e s p e c t a b l y . .  One o f  t h e  
r e a s o n s  he  s a i d  he c o u l d n ' t  is t h a t  he  c o u l d n ' t  ho ld  competent  
s c i e n t i s t s  who were p a i d ,  f o r  t h e  most p a r t ,  I t h i n k  an a v e r a g e  
of  something l i k e  $33 ,000  a year  f o r  t h e i r  work. You d o n ' t  f i n d  
anybody i n  t h e  s a f e t y  world a t  a s a l a r y  l e v e l  o f  t h a t  kind doing  
r e s e a r c h .  

Under t h e s e  c i r c u m s t a n c e s ,  w e  a re  n o t  go ing  t o  be a b l e  
t o  d e v e l o p  t h i s  d i s c i p l i n e ,  t h i s  g e n e r a l  body of  knowledge t h a t  
is needed,  t h i s  p o i n t  o f  view.  Somebody h a s  t o  m a k e  a commitment 
t o  t h a t ,  and p r o b a b l y  an inter-modal  commitment, n o t  o n l y  w i t h  
r e s p e c t  t o  DOT'S inter-modes,  b u t  a l s o  a l l  of t h e  f e d e r a l  govern- 
ment ' s .  To t h e  e x t e n t  t h a t  w e  can d e v e l o p  t h i s ,  I t h i n k  w e  a r e  
on t h e  r i g h t  p a t h .  But o t h e r w i s e ,  w e  may'be j u s t  f l a p p i n g  our 
tongues  and n o t  a r e a l l y  g e t t i n g  on w i t h  t h e  problem t h a t  w e  want, 
w h i c h  t r o u b l e s  m e ,  because  w e  a l l  know w h a t  it is t h a t  w e  would 
l i k e  t o  do. W e  a r e  s i n c e r e  a b o u t  i t ,  b u t  a r e  handicapped 
immensely because  o f  t h i s  one problem. 

MR. COSTANTINO: Thank you, John.  Can you, from t h a t  
r e c i t a t i o n  o f  what t h e  problem a r e a  is, could  you d e f i n e  s e v e r a l  
a r e a s  t h a t  c o u l d  come o u t  of t h a t  a s  p o s s i b l e  a r e a s  o f  r e s e a r c h  
f o r  t h e  U n i v e r s i t y  Research  Program? 

i f  I had my d r u t h e r s ,  and it c a n ' t  be  done p e r f e c t l y ,  b u t  it 
would be a good b e g i n n i n g ,  I t h i n k  w e  need a program t h a t  w i l l  
e n a b l e  t h e  v a r i o u s  r e s e a r c h  i n t e r e s t s  t o  c r e a t e  a r e s e a r c h  p l a n ,  
a m a t r i x ,  i f  you w i l l ,  t h a t  w i l l  a l l o w  t h e  k i n d s  of  r e s e a r c h  t h a t  
you have t o  d o  f o r  p r a c t i c a l  p u r p o s e s ,  t o  f i t  t o g e t h e r  and 
t h e r e f o r e  e v e n t u a l l y  come up w i t h  t h e  b e g i n n i n g s  of  ad 
u n d e r s t a n d i n g  o f  t h e  problem which f i n a l l y  one day  w i l l  become 
l i t e r a l l y  a new d i s c i p l i n e .  That  would be  t h e  f i r s t  t h i n g  t h a t  I 
would do and I d o n ' t  t h i n k  t h a t  is t o o  hard  t o  do. As I s a y ,  it 
won't be  p e r f e c t .  If w e  t r y  t o  be  p e r f e c t  a b o u t  i t ,  w e  w i l l  
never  g e t  t h e  t h i n g  done,  b u t  i f  w e  d e v e l o p  a m a t r i x  and s t u d y  it 
c o n t i n u a l l y ,  and improve i t ,  w e  w i l l  be on t h e  way. 

T h i s  w i l l  g u i d e  t h e  k i n d s  o f  r e s e a r c h  p r o j e c t s  t h a t  you 
want. One o f  t h e  r e a s o n s  t h a t  w e  a r e  t a l k i n g  s o  much a b o u t  human 
f a c t o r s  and a re  n o t  g e t t i n g  v e r y  much i n  t h e  way o f  p r o j e c t s  i n  
your o f f i c e s  is t h a t  w e  i n  t h e  u n i v e r s i t y  see where t h e  i n t e r e s t  
l i e s  i n  government ,  and t h a t  is i n  technology.  I t  comes through 
loud  and c l e a r  w i t h  u s .  I f  w e  want t o  respond t o  t h a t ,  w e  w i l l ,  
b u t  i f  w e  a r e  n o t  i n t e r e s t e d  i n  i t ,  w e  d o n ' t  respond.  For  t h e  
a r e a s  t h a t  w e  a r e  i n t e r e s t e d  i n  w e  go  e l s e w h e r e  f o r  money i f  w e  
can  g e t  t h e r e .  

MR. GRIMALDI:  What I t h i n k  I would l i k e  t o  d o  f i r s t ,  

For example,  i n  our a r e a s ,  w e  a r e  approaching  t h e  Ford 
Foundat ion and o t h e r  p l a c e s  f o r  funding  where w e  t h i n k  w e  w i l l  
have more success t h a n  w e  have had w i t h  t h e  f e d e r a l  a g e n c i e s .  

MR. HOSHOVSKY: I c a n n o t  comment on t h i s  p a r t i c u l a r  
case because  you have a d d r e s s e d ,  I t h i n k ,  t h e  q u e s t i o n  of  what 
t o t a l  r e s e a r c h  s h o u l d  be  i n  s a f e t y  and I t h i n k  w e  a r e  f o c u s i n g  on 
t h e  q u e s t i o n  o f  d a t a  and i n f o r m a t i o n  a t  t h i s  p o i n t .  I would l i k e  
t o  react t o  M i k e ' s  comment, who i n d i c a t e d ,  wel l ,  t h e  s i t u a t i o n  is 
such  t h a t  you have t o  unders tand  t h e  problem f i r s t  b e f o r e  you 
r e a l l y  know what your i n f o r m a t i o n  needs  a re  and i p s o  f a c t o ,  I 
assume, t h e r e f o r e ,  t h a t  w e  c a n n o t  p r e d i c t  t h e  needs  u n l e s s  t h e y  
o c c u r .  

I would l i k e  t o  d i s a g r e e  w i t h  you. F i r s t ,  w e  need t o  
d i s t i n g u i s h  between needs  o f  r e s e a r c h e r s  who s t a r t  w i t h  a 
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h y p o t h e s i s ,  i f  t h e y  a r e  good r e s e a r c h e r s ,  and t h e n  based on t h a t  
h y p o t h e s i s ,  t h e y  go  about  t h e i r  r e s e a r c h  d e s i g n .  Once t h e y  
d e s i g n  t h e  r e s e a r c h  t h e y  v e r y  c a r e f u l l y  d e s i g n  what d a t a  h a s  t o  
be c o l l e c t e d  and under what c i r c u m s t a n c e s  i n  o r d e r  t o  have v a l i d  
c o n c l u s i o n s .  These k i n d s  of  needs  p r o b a b l y  c a n n o t  be  p r e d i c t e d  
a t  a l l ,  u n l e s s  a problem s t a t e m e n t  is made f i r s t  and s o  t h a t  is 
t h e  end. 

However, t h e r e  a r e  o t h e r  needs and t h e y  a r e  needs  of  
p o l i c y  makers .  There a r e  p o l i c y  makers a t  l o c a l  i n s t i t u t i o n s ,  
people  who run  t h e  r a i l r o a d s ,  p e o p l e  who run t h e  c i t i e s ,  p e o p l e  
who run  t h e  bus sys tems.  There  a r e  p o l i c y  makers i n  t h e  county  
and s t a t e  governments .  There a r e  s t a t e  highway d e p a r t m e n t s .  
There a re  p o l i c y  makers i n  t h e  i n d u s t r y  and a s s o c i a t i o n s  and s o  
on,  and a l l  o f  t h e s e  p e o p l e  t e n d  t o  p a s s  judgments  based on some 
assembly o f  f a c t s .  So many c a r s  a r e  on t h e  road and so many 
p e o p l e  g e t  k i l l e d  from t h i s  c a u s e .  Consequent ly ,  f o r  t h e  p o l i c y  
m a k e r s ,  I b e l i e v e  t h a t  p r e d i c t i o n  can  be  made, p r o v i d i n g  t h a t  t h e  
p o l i c y  maker is be ing  s t u d i e d  i n  terms o f  t h e  f u n c t i o n  t h a t  he  is 
t o  per form or t h a t  he  is a s s i g n e d  t o  perform,  or i n  te rms  of  t h e  
problems t h a t  he  t ack les ,  r o u t i n e l y  t a c k l e s .  

For i n s t a n c e s ,  w e  can  p r e d i c t  t h e  needs  of  r e s e a r c h  
managers ,  as w e  o b s e r v e  them over  a p e r i o d  or two. W e  know t h a t  
t h e y  a r e  keeping t r a c k  of  money, o f  m i l e s t o n e s ,  of  t a r g e t  d a t e s ,  
problem a r e a s  and so  on,  and t h e s e  needs ,  t h e r e f o r e ,  c a n  be  
p r e d i c t e d .  So I t h i n k  t h i s  is my b a s i s  o f  s a y i n g  t h a t  y e s ,  needs  
can be  p r e d i c t e d  and t h e  e f f o r t  o f  p r e d i c t i n g  t h o s e  needs  s h o u l d  
be  made, b u t  n o t  i n  t h e  a r e a  of  r e s e a r c h  and t h e  s c i e n t i s t ,  whose 
needs  a r e  b a s i c a l l y  u n p r e d i c t a b l e .  

MR. BENNER: I was j u s t  go ing  t o  second D r .  G r i m a l d i ' s  
p o i n t  about  t h e  s t a t u s  o f  t h e  s a f e t y  s t a t e  of  t h e  a r t  needing a 
l i t t l e  b o o s t .  There  a r e  some methodologies  t h a t  a r e  be ing  
developed  t h a t  I t h i n k  p r o b a b l y  bear  a v a l i d  comparison w i t h  t h e  
development  and e v o l u t i o n  of  t h e  medica l  p r o f e s s i o n .  I s u s p e c t  
w e  a re  p r o b a b l y  p r e t t y  e a r l y  i n t o  i t ,  b u t  a q u e s t i o n ,  is t h e  
Department p r e p a r e d  t o  u n d e r t a k e  t h a t  t y p e  o f  b a s i c  r e s e a r c h  t o  
s u p p o r t  t h e  development  o f  t h e  p r o f e s s i o n ?  

MR. SCHEFFEY: I g u e s s  I a m  i n  a p o s i t i o n  o f  n o t  
knowing whether t o  s a y  t h a t  I a g r e e  w i t h  a l l  o f  you O K  I d o n ' t  
a g r e e  w i t h  any of  you, because  a l l  of  t h e  problems t h a t  a r e  be ing  
c i t e d ,  I have been t h e r e .  On t h e  o t h e r  hand, I t h i n k  w e  have a 
l o t  of  c o n f u s i o n  going  h e r e  because  w e  a r e  n o t  c lear  about  our 
terms. W e  t a l k  a b o u t  d a t a  and i n  one c a s e  w e  are  t a l k i n g  about  
r e s e a r c h  i n f o r m a t i o n ,  t h a t  is, a t e c h n i c a l  i n f o r m a t i o n  r e t r i e v a l  
system, and i n  a n o t h e r  case w e  a r e  t a l k i n g  a b o u t  d a t a  which is 
t a k e n  f o r  t h e  purpose  o f  c h a r a c t e r i z i n g  t h e  system. W e  a r e  
t a l k i n g  about  hard  d a t a ,  and I t h i n k  w e  need a l l  of t h e s e  t h i n g s .  
b u t  each o f  t h o s e  sys tems is a d i f f e r e n t  kind of  a problem, and 
you know, I w i l l  have t o  g e t  back t o  my own area a g a i n ,  of  h igh-  
ways, where t h e  d a t a  problem is r e a l l y  i n  an awful  m e s s ,  and it 
h a s  b w n  f o r . y e a r s ,  and it is going  t o  b e  as l o n g  as t h e  p e o p l e  
who p u t  t h e  pr imary  i n p u t s  i n t o  t h e  sys tem have as  t h e i r  p r imary  
and main r e s p o n s i b i l i t y  a c o m p l e t e 1 y . d i f f e r e n t  a c t i v i t y .  Most of  
our highway d a t a  g e t s , t h e r e  from t h e  p o l i c e  o f f i c e r s  who make t h e  
i n v e s t i g a t i o n  a t  t h e  s c e n e  of  t h e  a c c i d e n t ,  and t h e  poor man is 
c o n f r o n t e d  w i t h  a f i r s t  p r i o r i t y  of  t a k i n g  c a r e  of  t h e  i n j u r e d ,  a 
second p r i o r i t y  o f  r e s t o r i n g  t r a f f i c  and o n l y  somewhere down t h e  
l i n e  d o e s  h e  e v e r  g e t  around t o  t r y i n g  t o  r e c o r d  t h e  f a c t s  of  t h e  
a c c i d e n t  as he happens t o  see them. 

There is a l s o  a g r e a t  d e a l  of  d i s t o r t i o n  i n  t h e s e  d a t a  
because  t h e y  a r e  c o l l e c t e d  f o r  p u r p o s e s  o t h e r  t h a n  s a f e t y  
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a n a l y s i s .  They a r e  c o l l e c t e d  t o  f i x  r e s p o n s i b i l i t y .  They a r e  
c o l l e c t e d  t o  d e t e r m i n e  whether  or n o t  t h e r e  h a s  been a v i o l a t i o n  
of  law. There is a g r e a t  c o n f u s i o n  of  t h e  d a t a  p i c t u r e  i n  t h e  
highway a c c i d e n t  s c e n e ,  and I t h i n k  t h a t  d e s p i t e  t h a t ,  t h e  d a t a  
pool  t h a t  h a s  r e s u l t e d  h a s  a g r e a t  d e a l  of  v a l u e ,  because  i f  you 
assume t h a t  one of  t h e  p u r p o s e s  o f  t h i s  is t o  t a k e  a r e a d i n g  on 
t h e  sys tem and f i n d  o u t  where your major problems a r e ,  t h e  d a t a  
w i l l  t e l l  u s  t h a t  much. It  w i l l  n o t  t e l l  u s  how t o  s o l v e  t h o s e  
problems and it w i l l  n o t  g i v e  u s  t h e  f i n e - g r a i n e d  d e t a i l  when w e  
s t a r t  g e t t i n g  i n t o  t h e  k i n d s  o f  q u e s t i o n s  t h a t  P r o f e s s o r  C a r t e r  
was t a l k i n g  a b o u t  h e r e .  W e  have g o t  t o  have supplementary  
sys tems t o  look i n t o  t h o s e  problems,  b u t  it is v i t a l l y  impor tan t  
t h a t  t h e r e  b e  some kind of  a g e n e r a l  h a r d  d a t a  b a s e  on what is 
happening i n  t h e  sys tem,  even when w e  c a n ' t  a n t i c i p a t e  which 
d i r e c t i o n  we a r e  going  t o  go. T h i s  means t o  have a d a t a  system 
which a t  l e a s t  r e l i a b l y  e n t e r s  a c e r t a i n  minimal body of  f a c t s  
and d o e s  it i n  a c o n s i s t e n t  manner. I t h i n k  t h i s  is g e t t i n g  
around t o  t h e  q u a l i t y  problem, because  i f  t h e  d i f f e r e n t  s t a t e s  
have d i f f e r e n t  ways i n  which t h e y  c o l l e c t  t h i s  d a t a  and it is n o t  
c o m p a t i b l e ,  t h e n  when you run  a n a l y s e s ,  it is n o t  t o o  meaningfu l ,  
and w e  have t o  s o r t  it o u t  and run  i n  t h e  s t a t e s  where you happen 
t o  know t h a t  t h a t  p a r t i c u l a r  p a r t  of  t h e  d a t a  p i c t u r e  is 
r e l i a b l e .  I t h i n k  w e  have a long  way t o  go  i n  r e f i n i n g  t h a t  
major d a t a  base .  

MR. COSTANTINO: what kind of a r e s e a r c h  s t u d y  could  be 
mounted i n  u n i v e r s i t y  r e s e a r c h  t o  come t o  g r i p s  w i t h  t h a t  problem 
which you have a r t i c u l a t e d ?  

t h i n k  t h a t  is a j o b  f o r  t h e  u n i v e r s i t i e s .  I t h i n k  t h e r e  a r e  many 
o t h e r  p l a c e s  where t h e  t a l e n t  i n  t h e  u n i v e r s i t i e s  c a n  be o f  a 
g r e a t  d e a l  more h e l p  t h a n  working w i t h  t h i s  d a t a  b a s e  problem. 
There a re  l i t e r a l l y  hundreds  o f  p e o p l e  i n  t r a n s p o r t a t i o n  a g e n c i e s  
a t  both  t h e  f e d e r a l  and t h e  s t a t e  l e v e l  t h a t  a r e  a l r e a d y  d e e p l y  
involved  and v e r y  knowledgeable .  I would r a t h e r  see t h e  
u n i v e r s i t i e s  p u t  t h e i r  t a l e n t  i n t o  much more fundamental  
q u e s t i o n s  t h a n  t h a t .  

MR. SCHEFFEY: W e l l ,  i f  I can  be r e a l  c a n d i d ,  I d o n ' t  

MS. FREE: I t h o u g h t  I would mention t h e r e  a r e  two 
b i l l s  i n  Congress  r i g h t  now a b o u t  n a t i o n a l  d a t a  c o l l e c t i o n  
sys tems.  One is b e f o r e  t h e  House and it is an inter-modal  d e s i g n  
t h a t  would be t h e  n a t i o n a l  c o l l e c t i o n  o f  d a t a ,  s t a n d a r d i z a t i o n  of 
d a t a  f o r  a l l  modes of t r a n s p o r t a t i o n .  The o t h e r  is b e f o r e  t h e  
S e n a t e  and it c o n c e n t r a t e s  on highways o n l y  and it would be 
p l a c e d  -- b o t h  a r e  i n  DOT, b u t  t h e  one i n  t h e  S e n a t e  would be 
p l a c e d  i n  NHTSA. 

MR. ROLAND: I would l i k e  t o  make a comment about  
e v a l u a t i v e  sys tems.  Out a t  Southern  C a l .  w e  f r e q u e n t l y  i n t e r a c t  
w i t h  s a f e t y  s p e c i a l i s t s  from a g e n c i e s  o t h e r  t h a n  t h e  government ,  
and a l s o  from government a g e n c i e s ,  who have t o  a l l o c a t e  t h e i r  
s c a r c e  r e s o u r c e s  among a number of  d i s c i p l i n e s ,  one o f  which is 
s a f e t y ,  t h e  o t h e r s  o f  which p e r t a i n  t o  t h e  more o p e r a t i o n a l  
a s p e c t s  of  t h e  system. They a r e ,  o f  c o u r s e ,  a lways f a c e d  w i t h  
p r e s e n t i n g  t h e i r  c a s e  f o r  more s a f e t y  i n  te rms  of  common c r i t e r i a  
which t h e n  t h e  upper l e v e l  managers c a n  e v a l u a t e  and d e c i d e  how 
much s a f e t y  is enough f o r  t h e i r  o r g a n i z a t i o n .  I would l i k e  t o  
s u g g e s t  b o t h ,  o f  c o u r s e  from t h e  d a t a  b a s e ,  b u t  a l s o  from t h e  
p o i n t  o f  view o f  e v a l u a t i v e  s y s t e m s ,  t h a t  w e  see a v e r y  s t r o n g  
need t o  p u t  s a f e t y  i n t o  t h e  game w i t h  a l l  o f  t h e s e  o t h e r  p e o p l e ,  
a l l  of  t h e  i l l -a t -ease,  and a l l  of t h e  t r a d i t i o n a l  d e c i s i o n  
methods by which w e  have been e v a l u a t i n g  whether a sys tem is 
ba lanced  a c r o s s  t h e  board i n  a l l  o f  i ts  o p e r a t i o n a l  a s p e c t s ,  t o  
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be a b l e  t o  throw it i n  t h e r e  and compete f o r  d o l l a r s  i n  s a f e t y .  
I f e a r  a l l  too o f t e n  i n  t h e  p a s t ,  p a r t i c u l a r l y  i n  i n d u s t r y ,  t h e  
s a f e t y  man comes i n  and s a y s ,  " I n  t h e  name o f  motherhood and 
s a f e t y  g i v e  me some r e s o u r c e s , "  and t h a t  is j u s t  n o t  enough 
anymore. 

MR. COSTANTINO: Thank you. Chuck, d o  you want t o  
e l a b o r a t e  f o r  j u s t  a second on your thought  t h a t  t h e  u n i v e r s i t i e s  
s h o u l d  d o  some t h i n g s  i n  r e g a r d s  t o  d a t a  and n o t  o t h e r s ?  A t  what 
p o i n t  d o  you m a k e  t h a t  c u t - o f f .  What should  t h e y  be doing  and 
what s h o u l d  o t h e r s  be doing  and who a r e  t h o s e  o t h e r s ?  

MR. SCHEFFEY: W e l l ,  I g u e s s  what I w a s  r e a l l y  s a y i n g  
is t h a t  I t h i n k  t h e r e  a r e  o t h e r  p l a c e s  f o r  t h e i r  t a l e n t  r a t h e r  
t h a n  g e t t i n g  involved  i n  t h e  n a t i o n a l  d a t a  sys tems.  For example, 
w e  have sponsored  some work on t h e  b a s i c  problem o f  t h e  
i n f o r m a t i o n  l o a d i n g  on t h e  au tomobi le  d r i v e r  a s  he p r o c e e d s  down 
t h e  highway. To what d e g r e e  d o e s  t h i s  i n f o r m a t i o n  l o a d i n g  from 
s i g n i n g ,  from d e l i n e a t i o n ,  from t h e  c lues  he  g e t s  from o t h e r  
v e h i c l e s  , t o  what d e g r e e  d o e s  t h i s  i n f o r m a t i o n  l o a d  sometimes 
become so  overwhelming t h a t  he misses t h e  c r i t i c a l  cues. The 
s m a l l  inves tment  i n  t h a t  p a r t i c u l a r  work showed t h a t  t h e r e  were 
s i t u a t i o n s  where s i g n i n g  sys tems t h a t  normal ly  a r e  v e r y  a d e q u a t e  
and which have been shown up i n  t e s t  of  t h e  human f a c t o r s  
involved  were t h e  p r o p e r  way t o  go ,  c o m p l e t e l y  f a i l e d ,  
because  t h e  i n f o r m a t i o n  l o a d i n g  on t h e  d r i v e r  is ,simply 
overwhelming. H e  g e t s  t o o  much i n f o r m a t i o n  and he  c a n ' t  p r o c e s s  
it f a s t  enough t o  t a k e  a p p r o p r i a t e  a c t i o n .  Okay, what comes o u t  
o f  t h a t  t h e n  is a d e l i b e r a t e  e f f o r t  t o  s p r e a d  t h e  i n f o r m a t i o n  
load  a long  a l o n g e r  l e n g t h  of highway s o  t h a t  he  can  a b s o r b  it 
p r o p e r l y .  That  was p r e t t y  fundamental  work i n  t h e  human f a c t o r s  
a r e a  of  s i g n i n g .  W e  need a l o t  more of t h a t  kind of work because  
w e  d o n ' t  have g e n e r a l  t h e o r i e s  about  t h i s  i n f o r m a t i o n  l o a d i n g  
which a r e  w e l l  documented and which have u n i v e r s a l  a p p l i c a t i o n .  
You know, t o  s a y  t h a t  w e  h a v e n ' t  sponsored  and a t t e m p t e d  t o  
d e v e l o p  t a l e n t  i n  t h i s  f i e l d  is  s i m p l y  not c o r r e c t ,  O K  t o  s a y  
t h a t  w e  d o n ' t  have a m a t r i x  i n  which w e  are  working i n  t r y i n g  t o  
c l o s e  t h e  l o o p  on a l o t  of  t h e s e  problems.  W e  have a program, 
b u t  w e  d o  n o t  have i n  t h a t  program some of  t h e  l o n g r a n g e  
fundamental  work t h a t  w e  would l i k e  t o  p u t  t h e r e  f o r  t h e  s i m p l e  
r e a s o n  t h a t  Congress  demands immediate o u t p u t s .  Our b o s s e s  
demand immediate o u t p u t .  The p u b l i c  demands immediate o u t p u t .  
The hope I have always had f o r  t h i s  u n i v e r s i t y  program a t  t h e  
Department l e v e l ,  t h a t  t h i s  would be  a p l a c e  where some of  t h a t  
p r e s s u r e  f o r  immediate d i r e c t e d  r e s e a r c h  could  be removed and w e  
could  l a y  a s o l i d  base  f o r  f u t u r e  a p p l i e d  work, and I come t o  
t h i s  c o n f e r e n c e  and I f i n d  t h a t  one o f  t h e  c r i t e r i a  t h a t  you a r e  
t a l k i n g  a b o u t ,  s h o r t r a n g e  o u t p u t s ,  t h r e e  y e a r s .  That  is n o t  
l o n g r a n g e  fundamental  r e s e a r c h .  

I am s o r r y ,  b u t  I am a t  odds w i t h  my 1 0 t h  f l o o r  
a s s o c i a t e s  on t h i s .  I t h i n k  i f  you r e a l l y  want t h i s  u n i v e r s i t y  
program t o  be p r o d u c t i v e  i n  t h e  long  r u n ,  you have g o t  t o  g i v e  i t  
t h e  kind of  s u p p o r t  t h a t  s a y s ,  "Work on t h e s e  fundamental  
problems,  l a y  a b a s e  f o r  a b e t t e r  a t t a c k  on t h e s e  problems i n  t h e  
f u t u r e ,  and w e  a r e  n o t  demanding t h a t  w e  g e t  immediately 
a p p l i c a b l e  r e s u l t s  i n  t h r e e  y e a r s  t i m e . "  

MR. BOLGER: I d o n ' t  know t h a t  t h r e e  y e a r s  was r e a l l y  
t h e  t a r g e t .  I j u s t  s a y  t h a t  was c e r t a i n l y  mentioned,  b u t  we a r e  
t a l k i n g  t h r e e  y e a r s  and beyond and s a y i n g  "However, d o n ' t  f o r g e t  
t h a t  t h e r e  a r e  immediate problems,  b u t  t h a t  t h e  major t h r u s t  m u s t  
be i n  t h e  l o n g e r  term." I d o n ' t  t h i n k  t h a t  w e  d i s a g r e e  wi th  you 
on t h a t ,  Chuck. 
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MR. SCHEFFEY: I n  our own program, which is presumed t o  
be h i g h l y  a p p l i e d  and s h o r t r a n g e  s t u f f ,  w e  have made an a n a l y s i s  
of  our more s u c c e s s f u l  p r o j e c t s  from t h e  t i m e  t h e y  were i n i t i a t e d  
i n  t h e  b u d g e t s  t o  t h e  t i m e  w e  g o t  them deployed t o  50 p e r c e n t  of 
t h e  o p p o r t u n i t i e s  i n  t h e  f i e l d  and t h e  minimum time on some o f  
t h e  more s u c c e s s f u l  p r o j e c t s  is a b o u t  e i g h t  y e a r s .  

MR. BOLGER: W e l l ,  i f  you read  a l i t t l e  f u r t h e r  i n  t h e  
f i n e  p r i n t  t h a t  t h r e e  y e a r s  s t a r t i n g  t i m e  is a f t e r  a l l  of  t h a t  
i n i t i a l  e f f o r t ,  so t h a t  w e  a r e  t a l k i n g  about  t h e  same t h i n g ,  t h e  
seven  t o  e i g h t  y e a r ,  t h e  15-year t y p e  of  t h i n g ,  as t h e  c l o s e  term 
and t h e n  f u r t h e r  on f o r  longterm.  

MR. SCHEFFEY: W e l l ,  i n  t h i n g s  l i k e  m o t i v a t i o n a l  
r e s e a r c h ,  t h i n g s  l i k e  modifying r i s k - t a k i n g  p r o p e n s i t i e s ,  a r e a s  
l i k e  t h e  i n f o r m a t i o n  l o a d i n g  I mentioned,  I t h i n k  you had b e t t e r  
p l a n  on a long  h a u l  b e f o r e  you g e t  r e s u l t s  o u t  o f  t h i s  t h a t  a r e  
going  t o  p r o v i d e  a good s o l i d  b a s e  f o r  f u t u r e  work. 

MR. BARTFELD: One of  t h e  a r e a s  h e r e  t h a t  I t h i n k  is 
v e r y  much i n  l i n e  wi th  t h i s  is t h e  l a c k  o f  communication t h a t  
r e a l l y  e x i s t s  between p e o p l e  t r a i n e d  a s  e n g i n e e r s  and most ly  
concerned w i t h  s a f e t y  as one p a r t  and p e o p l e  i n  t h e  b e h a v i o r a l  
s c i e n c e s .  I t h i n k  it came a c r o s s  y e s t e r d a y  sometimes q u i t e  
c l e a r l y ,  sometimes t h e y  used t h e  same words b u t  d o n ' t  u s e  t h e  
same meanings. There  a r e  v e r y  few r e s e a r c h  e f f o r t s ,  and t h e y  
s u r e l y  have t o  be  l o n g r a n g e  r e s e a r c h  e f f o r t s  t o  p u t  t h e  t h i n g s  
t o g e t h e r ,  s o  w e  v e r y  o f t e n  d o  n o t  know t h e  k i n d s  of  d a t a  t h a t  may 
be needed f o r  a problem because  w e  d o n ' t  know t h e  o r d e r  of 
magni tude t h a t  r e a l l y  should  be inc luded  i n  t h e  system. I t h i n k  
t h e s e  a r e  some of  t h e  l o n g r a n g e  p l a n s  and I t h i n k  you a r e  q u i t e  
c o r r e c t .  

I a m  n o t  q u i t e  s u r e  t h a t  w e  have ,  r e a l l y ,  v i s i o n  enough 
a t  t h e  moment t o  see how w e  c a n  c i r c u m s c r i b e  some of  t h e  a r e a s  t o  
make meaningfu l  a r rangements  f o r  t h e  f u t u r e ,  because  I d o n ' t  
t h i n k  w e  know b a s i c a l l y  enough about  t h e  i n t e r - c o n n e c t i o n .  

MR. DARLING (TSC): I have been s i t t i n g  h e r e  l i s t e n i n g  
t o  t h i s  d i s c u s s i o n  and it a p p e a r s  t o  m e  t h a t  one of  t h e  key 
i s sues  h a s n ' t  y e t  been a s s e s s e d  and t h a t  is t h e  poor guy who is 
going  t o  a n a l y z e  t h e  d a t a  is o f t e n  n o t  brought  i n t o  t h e  whole 
p i c t u r e  u n t i l  t h e  e n g i n e e r s  have d e c i d e d ,  "By God, w e  need some 
d a t a  t o  s o l v e  t h i s  problem and l e t  us  go  o u t  and s e t  up our 
i n s t r u m e n t s , "  and t h e n ,  " W e l l ,  maybe w e  ought  t o  g e t  ho ld  o f  an 
a n a l y s t  somewhere and see what w e  a r e  going  t o  do ,"  and he  l o o k s  
a t  t h e  exper iment  and he sees, " G e e ,  you have g o t  e v e r y t h i n g  
e x c e p t  t h e  v i t a l  i n f o r m a t i o n  t h a t  w e  need t o  s o l v e  t h i s  problem." 
The t iming  is n o t  r i g h t  O K  t h e y  o n l y  took  it a t  one s i d e  r a t h e r  
t h a n  two, w e  d o n ' t  have a b a s e l i n e  and so f o r t h .  

For i n s t a n c e ,  i n  t r a f f i c  s a f e t y ,  t h e  f a t a l i t y  d a t a  t h a t  
now e x i s t s  a r e  o n l y  f o r  a y e a r  and a h a l f .  The automated 
f a t a l i t y  d a t a  t h a t  h a s  been c o l l e c t e d  by NHTSA under t h e i r  f a t a l  
a c c i d e n t  f i l e  program is o n l y  f o r  t h e  year  1973 and h a l f  of  ' 7 4  
and i t  is o n l y  a b o u t  75 p e r c e n t  complete .  Here w e  a r e  i n  a 
h i g h l y  t e c h n o l o g i c a l  c o u n t r y  and w e  have d e c i s i o n s  t o  be made and 
w e  have s t u d i e s  t o  be made t h a t  need some kind of  an h i s t o r i c a l  
p e r s p e c t i v e  and you can  o n l y  go  back t o  1973. That  is a l i t t l e  
d i s c o u r a g i n g .  W e  found t h i s  when w e  dug i n t o  t h e  d a t a  d u r i n g  a 
r e c e n t  a n a l y s i s  o f  t h e  e f f e c t  o f  d a y l i g h t  s a v i n g  t i m e  on 
f a t a l i t i e s .  I would a r g u e ,  f i r s t  of  a l l ,  f o r  a c o n t i n u i t y  i n  t h e  
c o l l e c t i o n  of d a t a .  Don' t  j u s t  d r o p  a program or  modify a 
program. For h e a v e n ' s  s akes ,  keep it going .  

n 
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Secondly ,  r e c o g n i z i n g  t h e  t remendous expense  of  d a t a  
g a t h e r i n g ,  g e t  s o m e - b r i g h t  a n a l y t i c a l  t y p e s  i n  a t  t h e  beginning  
t o  t e l l  you how much d a t a  t o  c o l l e c t .  D o  you need d a t a  on e v e r y  
a c c i d e n t  t h a t  o c c u r r e d  i n  t h e  United S t a t e s ,  or can  you set up a 
j u d i c i o u s  sampling program t h a t  w i l l  a l l o w  you t o  c o l l e c t  maybe 
20,000 p r o p e r l y  s e l e c t e d  a c c i d e n t s  which w i l l  g i v e  you t h e  
r e p r e s e n t a t i v e  s t a t i s t i c s ?  T h i s  is a v e r y  v i t a l  i s s u e  t h a t  b e a r s  
on whether  t h i s  kind o f  d a t a  g a t h e r i n g  a c t i v i t y  can  c o n t i n u e  over  
a p e r i o d  o f  y e a r s .  

MR. BERKHOUT: I wish t h a t  t h e  s o u r c e  and t h e  q u a l i t y  
o f  t h e  d a t a  were mentioned more o f t e n  when r e p o r t s  a r e  be ing  
w r i t t e n .  Now you j u s t  came up w i t h  an i t e m  t h a t  f a t a l  a c c i d e n t  
d a t a  on a monthly b a s i s  g o e s  back t o  ' 7 3  and t h e y  have o n l y  g o t  
it f o r  1 8  months, b u t  I have s e e n  a l o t  of  r e p o r t s  t h a t  t a l k  
a b o u t  f a t a l  a c c i d e n t  d a t a ,  bo th  b e f o r e  and a f t e r .  Obvious ly ,  t h e y  
a re  t a l k i n g  a b o u t  d i f f e r e n t  d a t a ,  b u t  it is n o t  c l e a r  where t h e i r  
numbers came from and what q u a l i t y  t h e y  a re ,  and j u s t  g e t t i n g  t h e  
imprimatur  o f  one of  t h e  Department a g e n c i e s  on it  d o e s n ' t  t e l l  
you v e r y  much e i t h e r ,  because  t h a t  might  be t w o  or t h r e e  
d i f f e r e n t  s o u r c e s  o f  d a t a  o f  d i f f e r e n t  q u a l i t y .  

NOW, on t h e  hand-out t a b l e s  y e s t e r d a y ,  t h e r e  were 
t a b l e s  o f  monthly f a t a l  a c c i d e n t  d a t a  f o r  1973-74, and ' 7 5  
w i t h o u t  any i n d i c a t i o n  o f  what computer i t  came o u t  o f  o r  how 
t h a t  d a t a  is d i f f e r e n t  from t h e  d a t a  you a r e  t a l k i n g  about  now, 
o f  which o n l y  t h e  1 8  months e x i s t s ,  and a r e  t h e  1 8  months t h a t  
a r e  t h e  same, t h e  same, o r  is t h i s  d a t a  from some o t h e r  p o t ,  and 
j u s t  l o o k i n g  a t  t h e  r e p o r t ,  t h e r e  is no way of  t e l l i n g .  

s t a t e s  involved  i n  l o o k i n g  a t  t r a f f i c  a c c i d e n t s  and have been f o r  
many y e a r s ,  and many o f  t h e i r  d a t a  sys tems go back a g r e a t  d e a l  
more y e a r s  t h a n  t h e  one w e  now have i n  t h e  f e d e r a l  government. 
So when you look  a t  what is i n  t h a t  one d a t a  b a s e  t h a t  h a s  only 
r e c e n t l y  been automated,  t h a t  d o e s n ' t  mean t h a t  it is n o t  
p o s s i b l e  t o  go  t o  o t h e r  d a t a  b a s e s  t o  look  a t  some of t h e s e  
problems.  

MR. SCHEFFEY: L e t  u s  n o t  f o r g e t  t h a t  t h e r e  a r e  50 

MR. BERKHOUT: I know t h a t  and w e  have a g r a d u a t e  
s t u d e n t  i n  our  s c h o o l  who is doing  a t h e s i s  now on month-by-month 
f a t a l  a c c i d e n t  d a t a .  H e  c o u l d n ' t  g e t  what he wanted f o r  
n a t i o n w i d e  d a t a ,  and is doing  it on d a t a  f o r  t h e  S t a t e  of South 
Dakota, which d o e s  go  back,  b u t  i t  h a s  t o  be s e a r c h e d  p a r t l y  by 
hand, and it t a k e s  a l i t t l e  more e f f o r t  t o  g e t  it and i t  is less 
of a b a s e  and fewer numbers. B u t  you a r e  r i g h t ,  t h e r e  a r e  
numbers o u t  t h e r e  t h a t  you can  g e t  your hands on. 

t i m e  I look  a t  t h i s  d a t a  s u p p o r t i n g  someone 's  c o n c l u s i o n s ,  my 
f i r s t  r e a c t i o n  is what is t h i s  guy t r y i n g  t o  prcwe? How d i d  he 
bend t h i s  around t o  g e t  t h e  answer he  wanted? For i n s t a n c e ,  t h e  
highway p e o p l e  want t o  m a k e  some more r o a d s ,  r i g h t  Chuck? 

highway program. 

MR. BOLGER: There  is a n o t h e r  problem t h e r e  too .  Every 

MR. SCHEFFEY: No, t h a t  is n o t  t h e  main g o a l  o f  t h e  

MR. HOSHOVSKY: I a g r e e  w i t h  Chuck p a r t l y  and p a r t l y  
d i s a g r e e .  I b e l i e v e  t h a t  he is r i g h t  t o  s a y  t h a t  t h e  u n i v e r s i t y  
t a l e n t  should  n o t  be  d i v e r t e d  t o  b u i l d i n g  d a t a  b a s e s  and d a t a  
sys tems and g e t t i n g  involved  i n  n a t i o n a l  s y s t e m s ,  per  se ,  b u t  I 
d o  b e l i e v e  t h e r e  a r e  a r e a s  where t h e  u n i v e r s i t y  t a l e n t  could  be  
brought  t o  bear  upon t h e  problem, and I look  a t  t h i s  p a n e l  
d i s c u s s i o n  list h e r e ,  and t h i s  is t h e  o n l y  s o u r c e  of my 
i n s p i r a t i o n  a t  t h i s  moment. For i n s t a n c e ,  I t h i n k  t h e  u n i v e r s i t y  
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groups  a r e  c a p a b l e  o f  d e f i n i n g  p o r t i o n s  o f  t h e  r e q u i r e m e n t  of t h e  
s e l e c t e d  g r o u p  of  p e o p l e ,  l e t  u s  s a y ,  c i t y  managers o r  whatever 
t h e y  a r e ,  s o  t h i s  would shed some l i g h t  f o r  t h e  p o l i c y  makers or  
f o r  people  who b u i l d  sys tems a s  t o  what is t h e  c h a r a c t e r i s t i c  of 
requi rement  i n  some p a r t i c u l a r  s e c t i o n  of O U T  t r a n s p o r t a t i q n  
economy f o r  d a t a ,  t h a t  is. 

b e l i e v e  t h a t  t h e r e  i s  an a r e a  where t h e  u n i v e r s i t y  environment  is 
r a t h e r  s u i t a b l e  t o  s p e c u l a t e  and r e f i n e  v a r i o u s  a n a l y t i c a l  
methods t o  d e a l  w i t h  d a t a  t h a t  may n o t  have been p r a c t i c e d  so 
f a r .  T h i r d ,  I t h i n k  t h a t  t h e  u n i v e r s i t y  programs c o u l d  engage i n  
t h e  a r e a  of d e v e l o p i n g  t h e  c o n c e p t s  f o r  measures ;  how d o  w e  

. measure t h e  t r a n s p o r t a t i o n  sys tem f a t a l i t i e s ?  What a r e  t h e  d a t a  
p o i n t s  t h a t  ought  t o  exis t  i n  o r d e r  t o  have meaningfu l  measures? 

t h e  r e q u i r e m e n t s  f o r  d a t a  c o l l e c t i o n ,  d a t a  d e f i n i t i o n ,  s t o r a g e ,  
r e t r i e v a l ,  d i s s e m i n a t i o n ,  and u s e .  What a r e  t h e  r e q u i r e m e n t s  f o r  
t h a t .  There h a s  been some d i s c u s s i o n  of  t h a t .  There h a s  a l s o  
been some mention of  some a v a i l a b l e  d a t a  s y s t e m s ,  some 
incomple te ,  b u t  t h e r e  a r e  some o t h e r s  t h a t  have n o t  been 
mentioned.  There  is d a t a  a v a i l a b l e  i n  North C a r o l i n a ,  b e c a u s e ' o f  
t h e  n a t u r e  o f  i t s  a c c i d e n t  r e p o r t i n g  sys tem,  d a t a  t h a t  t h e r e  is 
n o t  a v a i l a b l e  g e n e r a l l y .  The Highway S a f e t y  Research  I n s t i t u t e  
a t  t h e  U n i v e r s i t y  o f  Michigan h a s  some unique  d a t a  s o u r c e s .  
Calspan h a s  some unique  d a t a  s o u r c e s .  There  a r e  t h e  r e s u l t s  from 
t h e  MDAI teams t h a t  NHTSA h a s .  

Secondly ,  on t h e  a n a l y t i c a l  t o o l s  and t e c h n i q u e s ,  I 

MR. LOFGAEN: One of your q u e s t i o n s  h e r e  is what a r e  

Wouldn ' t  it be  u s e f u l  t o  t h e  u n i v e r s i t y  r e s e a r c h e r s  and 
t h e  s a f e t y  community g e n e r a l l y  i f  t h e r e  were a s i n g l e  document 
t h a t  d e s c r i b e d  t h e s e  a v a i l a b l e  s o u r c e s ,  what t h e y  could  t e l l  you 
and what t h e y  could  n o t ,  s o  t h a t  p e r s o n s  whose d a t a  n e e d s ,  whose 
r e s e a r c h  can  be  m e t  by t h o s e  sys tems w i l l  know t h a t  t h e y  a r e  
t h e r e  and can  be u t i l i z e d ,  some by computers ,  and t h i s  i n  t u r n  
should  a l s o  m a k e  i t ,  s h o u l d  h e l p  i d e n t i f y  d a t a  needs  which a r e  
n o t  now be ing  f u l f i l l e d  a t  any s o u r c e ?  

MR. LARSON: I would l i k e  t o  echo t h a t  would be v e r y  
n i c e  t o  have. I t h i n k  i n  our e f f o r t s  so  f a r  w e  have found t h o s e  
v a r i o u s  s o u r c e s  by many d i f f e r e n t  methods. It  would be a h e l p  t o  
anybody t o  know where t h e  sources a r e ,  and t h e n  be a b l e  t o  c a l l  
upon them a s  needed. 

MS. MISCH (George Washington U n i v e r s i t y ) :  We have been 
t a l k i n g  a b o u t  d i f f e r e n t  k i n d s  of d a t a  h e r e ,  r e a l l y .  One of  t h e  
k inds  of d a t a  t h a t  it seems t h e r e  is a c r y i n g  need f o r  i n  s a f e t y  
is a t t i t u d i n a l  d a t a  and t h e r e  is a p a r t i c u l a r  problem t h e r e .  A 
g r e a t  d e a l  of  what e x i s t s  comes from s u r v e y s .  Sometimes t h e y  a r e  
i n  person .  More o f t e n  t h e y  a r e  t e l e p h o n e  s u r v e y s .  They have 
t h i s  p a r t i c u l a r  problem, t h a t  t h e  i n f o r m a t i o n  is g o t t e n  under 
r e l a t i v e l y  s u p e r f i c i a l  c i r c u m s t a n c e s .  Someone c a l l s  you up, you 
a r e  asked t o  answer a few q u e s t i o n s ,  t h a t  is i t ,  you a r e  one o f  a 
thousand p e o p l e  who a r e  sampled. 

w i t h  and t h a t  w e  need more r e s e a r c h  on t o  improve t h e  d a t a  base  
is some way o f  c r o s s  v a l i d a t i n g  t h i s  kind of  i n f o r m a t i o n .  Surveys 
a r e  v e r y  u s e f u l  because  you c a n ,  w i t h i n  some s o r t  of  manageable 
budget ,  g e t  a sampling a c r o s s  a wide range  of  p e o p l e  and a g r e a t  
number o f  p e o p l e ,  b u t  t h e y  d o  need t o  be  c r o s s - v a l i d a t e d  because  
of t h e  p e c u l i a r l y  s u p e r f i c i a l  n a t u r e  of  t h e  d a t a  g a t h e r i n g .  

Now, t h e r e  have been some s t e p s  made t o  c r o s s - v a l i d a t e  

One of t h e  t h i n g s  t h a t  I t h i n k  u n i v e r s i t i e s  could  h e l p  

t h e  in-depth  k i n d s  of  i n t e r v i e w i n g  and it d o e s n ' t  have t o  be 

n 
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c a r r i e d  o u t  a s  e x t e n s i v e l y  a s  t h e  s u r v e y i n g ,  i f  it is v e r y  
c a r e f u l l y  d e s i g n e d ,  b u t  I see a g r e a t  l a c k  o f  t h i s  i n  t h e  
a t t i t u d i n a l  d a t a  b a s e ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  t r a n s p o r t a -  
t i o n .  That  it is something t h a t  a good d e a l  more r e s e a r c h  could  
f r u i t f u l l y  be a p p l i e d  t o .  W e  need t o  d e v e l o p  more c r o s s  
v a l i d a t i o n  methodologies .  

MR. J. MARGOLIN: We d o  something t h a t  is a l i t t l e  
a r r o g a n t  sometimes i n  us ing  s u r v e y s .  Surveys  a r e  t h i n g s  t h a t  w e  
d e s i g n .  They a re  l i m i t e d  i n  what t h e y  c o n t a i n  t o  what t h e  
r e s e a r c h e r s , b e l i e v e  t o  be i m p o r t a n t  and t h e y  d o n ' t  open t h e  
u n i v e r s e  t h a t  t h e  p u b l i c ,  t h a t  a sample may have t o  g i v e  u s ,  s o  
t h a t  one of  t h e  e lements  of  c r o s s  v a l i d a t i o n  t h a t  Marian was 
t a l k i n g  t o  is opening t h e  p o s s i b i l i t y  t h a t  your sample may be  
a b l e  t o  i n t r o d u c e  you t o  a few a r e a s  of  concern  and a few f a c t s  
t h a t  you h a d n ' t  a n t i c i p a t e d  i n  d e s i g n i n g  your s u r v e y  and which 
you may n o t  f i n d  o u t  u n t i l  w e l l  a f t e r  your s u r v e y  is en r o u t e .  

MR. TANG: I t  a p p e a r s  t h a t  t h e  whole d i s c u s s i o n  s o  f a r  
is based on hard  d a t a ,  s o l i d  d a t a ,  b u t  it seems from t h e s e  two 
days  o f  c o n f e r e n c e  t h a t  a l o t  of  i n f o r m a t i o n  t h a t  is l a c k i n g  is 
r e a l l y  human f a c t o r s  and t h i n g s  t h a t  it seems i s  v e r y  hard  t o  g e t  
d a t a  from. I t  a p p e a r s  t h a t  t h e  s u b j e c t i v e  i n f o r m a t i o n ,  based on 
judgment and e x p e r i e n c e ,  and how t o  r e a l l y  e x t r a c t  t h i s  t y p e  of  
i n f o r m a t i o n  t o  g i v e  p r o b a b i l i t i e s  would p r o b a b l y  need some 
e f f o r t s  i n  t h e  f u t u r e .  

MR. RABINS: T o  t a k e  your comment one s t e p  f u r t h e r ,  
A l e x ,  I t h i n k  you a r e  r i g h t ,  and you a r e  a l s o  r i g h t ,  Chuck. I t  
is l i k e  t h e  judge  who h e a r s  one s i d e  of  a c a s e  and s a y s ,  "You a r e  
r i g h t , "  and h e a r s  t h e  o t h e r  s i d e  of  t h e  c a s e  and s a y s ,  a g a i n ,  
"You a r e  r i g h t , "  and t h e  c l e r k  s a y s ,  " H O W  can  t h e y  both  be 
r i g h t ? "  The judge  s a y s ,  "You a r e  r i g h t  t o o . "  I t h i n k  w e  have a 
good example t h a t  most of  u s  have probably  heard  a b o u t .  Pro- 
f e s s o r  J. F o r r e s t e r  of  M.I.T. h a s  been v e r y  much i n  t h e  p u b l i c  
e y e  r e c e n t l y  because  of h i s  work on l i m i t s  t o  world growth.  
Q u e s t i o n s  of  v a l i d a t i o n  and d a t a  g a t h e r i n g  a r e  v e r y  f r e q u e n t l y  
r a i s e d  concern ing  h i s  work. H e  h a s  a fundamental  p o i n t  of  view 
which I t h i n k  s u p p o r t s  bo th  of your s t a t e m e n t s .  From h i s  
w r i t i n g s  and h i s  models w e  conclude  t h a t  w e  should  probe f o r  t h e  
b a s i c  c a u s a l i t i e s  and contempla te  and i n v e s t i g a t e  t h e  fundamental  
problems,  such  a s  t h e  example you r a i s e d ,  Chuck, o f  t h e  
i n f o r m a t i o n  l o a d i n g .  We m u s t  f i r s t  t r y  t o  unders tand  t h e  b a s i c  
issues  involved  and t h e n  d e v e l o p  t h e  m e n t a l ,  o r  mathemat ica l ,  o r  
computer ,  or  t a b u l a r  models t h a t  w e  can  u s e  t o  make b e t t e r  
d e c i s i o n s  and b e t t e r  p l a n s  i n  t h e  f u t u r e .  

B u t  t h e  p o i n t  where he is most v u l n e r a b l e  i n  h i s  
p r e s e n t a t i o n s  is when it comes e x a c t l y  t o  t h e  i s s u e  t h a t  you a r e  
r a i s i n g ,  now, A l e x ,  a b o u t  t h e  needs f o r  d a t a  and t h e  v a l i d a t i o n  
q u e s t i o n  t h a t  you r a i s e d ,  Marian. W e  m u s t  have t h e  d a t a  
c o l l e c t e d  t o  s u p p o r t  t h e  hypotheses  t h a t  a r e  be ing  made s o  t h a t  
w e  can  u s e  them w i t h  a r e a s o n a b l e  l e v e l  of  c o n f i d e n c e  t o  go ahead 
and p l a n  i n t e l l i g e n t l y .  

B u t  I t h i n k  I t e n d  t o  a g r e e  wi th  Chuck t h a t  t h e  r o l e  of  
t h e  u n i v e r s i t y  r e s e a r c h e r  is  predominant ly  i n  t h e  c o n t e m p l a t i v e  
mode o f  t r y i n g  t o  unders tand  t h e  fundamental  i ssues  t h a t  a r e  
involved  t h a t  t h e  governmental  p o l i c y  makers and i n d u s t r y  have t o  
ac t  upon. Those of  us  t h a t  a r e  i n  t h e  u n i v e r s i t i e s  i n  t h e  
r e s e a r c h  a r e a  mainly have t o  c o n f r o n t  t h e  fundamental  i ssues ,  
t h e  l o n g r a n g e  b a s i c  issues ,  and t r y  t o  unders tand  t h e  
c a u s a l  it ies. Data g a t h e r i n g  and v a l i d a t i o n  is, of  c o u r s e ,  p a r t  
of our j o b ,  b u t  t h e  N o .  1 i s s u e  m u s t  be t o  unders tand  t h e  
c a u s a l  it ies . 
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As i n  t h e  example t h a t  w e  d i s c u s s e d  l a s t  n i g h t :  how do 
you unders tand  t h e  85 p e r c e n t  human f a c t o r s  c a u s a l i t y  of  a l l  
a c c i d e n t s  on t h e  highway? 

MS. MISCH: Can I j u s t  s a y  one t h i n g ,  and t h a t  is I 
d o n ' t  see how you can  s e p a r a t e  t h e  two because  you c a n ' t  r e a l l y  
m a k e  any headway i n  u n d e r s t a n d i n g  c a u s e s  and h e l p i n g  t o  p r e d i c t  
f u t u r e  happenings  w i t h o u t  be ing  a b l e  t o  be  f i r m  or t o  be clear or 
s u r e  a b o u t  t h e  v a l i d i t y  o f  t h e  b a s i c  d a t a  and I g i v e  you o n l y  one 
example. For c e n t u r i e s ,  w e  v a l i d a t e d  w i t h  each  o t h e r  t h a t  t h e  
sun r i s e s  i n  t h e  morning and t h e  sun sets a t  n i g h t ,  and t h a t  
seemed t o  be a p e r f e c t l y  w e l l  v a l i d a t e d  o b j e c t i v e ,  two p i e c e s  o f  
d a t a .  I t h i n k  w e  t h i n k  a l i t t l e  d i f f e r e n t l y  t o d a y  about  how t h e  
p l a n e t a r y  b o d i e s  move, b u t  a l o t  o f  bad p r e d i c t i o n s  were made on 
t h e  b a s i s  o f  t h e  sun r i s i n g  and s e t t i n g .  

u n i v e r s i t i e s  w i t h  r e s p e c t  t o  d a t a ,  s h o u l d n ' t  someone comment on 
t h e  r o l e  and r e s p o n s i b i l i t y  of  t h e  Department of  T r a n s p o r t a t i o n  
w i t h  r e s p e c t  t o  d a t a  s o u r c e s ?  I j u s t  pose  t h e  g e n e r a l  q u e s t i o n .  
We have been d i s c u s s i n g  t h e  r e s p o n s i b i l i t y  of  u n i v e r s i t i e s  w i t h  
r e s p e c t  t o  d a t a  c o l l e c t i o n  and a n a l y s i s  and so f o r t h .  Is t h e r e  
some s t a t e m e n t  of  t h e  r e s p o n s i b i l i t y  and t h e  c u r r e n t  a c t i v i t y  of 
t h e  Department of T r a n s p o r t a t i o n  w i t h  r e s p e c t  t o  t h i s  same 
s u b j e c t ?  

MR. LOFGREN: If it c o n s i d e r e d  t h e  r o l e  of t h e  

MR. COSTANTINO: Mr. Lofgren ,  I t h i n k  a s  I unders tood  
t h e  c o n v e r s a t i o n  up t o  now, it was n o t  n e c e s s a r i l y  t h e  
r e s p o n s i b i l i t y  of  u n i v e r s i t i e s  v i s  a v i s  t h e  r e s p o n s i b i l i t y  of 
t h e  f e d e r a l  government ,  b u t  it w a s  more or less t r y i n g  t o  d e f i n e  
some p r o p e r ,  a p p r o p r i a t e  r e s e a r c h  a r e a s  t h a t  u n i v e r s i t i e s  could  
w o r k  i n  and I t h i n k  what I have been h e a r i n g  is t h a t  some of  t h e  
v e r y  near  term k i n d s  of  m a n i p u l a t i o n  of  d a t a  a r e  p r o b a b l y  n o t  
f r u i t f u l  p l a c e s  f o r  them t o  spend t h e i r  e f f o r t s ,  b u t  t h e y  might  
spend t h e i r  t i m e  on more fundamental  k i n d s  o f  r e s e a r c h  t h a t  
r e a l l y  have pay-of fs  i n  t h e  longer  term. Would t h a t  be what you 
s a i d ,  e s s e n t i a l l y ?  

h e r e ,  b u t  r e a l l y  I t h i n k  t h e  u n i v e r s i t i e s  can  and s h o u l d  be 
involved  i n  methods o f  a n a l y z i n g  t h e s e  d a t a  and i n n o v a t i v e  ways 
of  go ing  a b o u t  d e a l i n g  w i t h  t h e  d a t a .  My s t r i c t u r e  is a g a i n s t  
having them involved  i n  t h e k d a t a  c o l l e c t i o n  p r o c e s s .  I d o  n o t  
t h i n k  t h a t  t h e  u n i v e r s i t i e s  should  be t h e  p e o p l e  who t a k e  t h e  
r e s p o n s i b i l i t y  f o r  d e s i g n i n g  and m a i n t a i n i n g  t h e  d a t a  c o l l e c t i o n  
system. I t h i n k  t h e  b e s t  c o n t r i b u t i o n  t h e y  c a n  make t h e r e  is 
when working on s p e c i f i c  problems t h e y  f i n d  t h a t  t h e  kind of  d a t a  
t h a t  is p r e s e n t  i n  t h e  sys tem is d e f e c t i v e ,  t o  t e l l  u s  how i t  

MR. SCHEFFEY: W e l l ,  I g u e s s  I have g o t  my neck o u t  

ought  t o  be changed,  and i n  t h a t  way i n f l u e n c e  t h e  d a t a  /7 
c o l l e c t i o n  system. 

I d i d n ' t  mean t o  say t h a t  t h e v  should  n o t  be involved  
i n  any way i n  i n f l u e n c i n g  the-way t h a t  d a t a  c o l l e c t i o n  is 
handled .  One example of  how s h o r t  w e  a r e  c a u g h t  is t h a t  w e  a r e  
a l l  aware of  t h e  f a c t  t h a t  s i n c e  t h e  55 m i l e  an hour speed l i m i t  
h a s  gone i n t o  e f f e c t  t h e r e  h a s  been a d e c r e a s e  i n  highway 
f a t a l i t i e s .  However, t h e r e  is something v e r y  spooky about  t h i s  , 
because  t h e  r e d u c t i o n  t h a t  h a s  o c c u r r e d  i n  t h e  urban a r e a s  where 
t h e  speed l i m i t s  were a l r e a d y , b e l o w  50 miles an hour is a g r e a t e r  
p e r c e n t a g e  r e d u c t i o n  t h a n  h a s  o c c u r r e d  i n  t h e  r u r a l  a r e a s  where 
t h e  speed l i m i t  went below what was p r e v i o u s l y  s p e c i f i e d .  

Now, r e a l l y  what w e  a r e  having a d e s p e r a t e  time t r y i n g  
t o  s e p a r a t e  is how much of  t h e  r e d u c t i o n  w e  a r e  s e e i n g  is r e a l l y  
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a r e s u l t  of t h a t  change i n  t h e  speed l i m i t ?  How much is a r e s u l t  
of  t h e  reduced t r a v e l  t h a t  r e s u l t e d  from t h e  pe t ro leum s h o r t a g e s  
and t h e  i n c r e a s e  i n  g a s o l i n e  p r i c e s ,  and how much is due t o  t h e  
f i n a l  beginning  t o  t ake  hold  o f  some o f  t h e  s a f e t y  measures  t h a t  
had been a p p l i e d ?  We can ,  i n  i s o l a t e d  c a s e s ,  l a y  claim t o  some 
of t h a t  f a t a l i t y  r e d u c t i o n  on s p e c i f i c  s a f e t y  counter -measures ,  
b u t  w e  r e a l l y  c a n ' t  s e p a r a t e  t h e  whole p i c t u r e  and s a y  how much 
of  t h a t  h a s  r e s u l t e d  from t h e  e f f o r t s  o f ,  s a y ,  NHTSA t h a t  h a s  
come t o  f r u i t i o n  a f t e r  f i v e  OK s i x  y e a r s  o f  pounding,  how much is 
due t o  s p e c i f i c  counter -measures  t h a t  have been a p p l i e d  t o  t h e  
d e s i g n  and c o n s t r u c t i o n  of  highways. I t  is a l l  v e r y  f u z z y  and 
d i f f i c u l t  t o  s o r t  o u t  and w e  could  s u r e  u s e  some h e l p  a t  t h a t  
p o i n t .  

MR. BOLGER: My one comment, though,  d e a l s  w i t h  t h e  
p o i n t  you make a b o u t  s a f e t y  d a t a .  I t  is an i n t e r e s t i n g  one 
because  u l t i m a t e l y  t h e  r e s e a r c h e r s  come back a t  u s  and a s k  f o r  
d a t a  t o  d o  t h e i r  j o b  i n  a l o t  of  cases,  which you a r e  doing  now, 
r i g h t ?  A s  a r e s u l t ,  w e  had looked a t  s a f e t y  d a t a  w i t h i n  t h e  
Department ,  a l l  of  t h e  modes, a c o u p l e  of  y e a r s  ago ,  and t h e r e  
a r e  l i k e  6 8  d a t a  b a s e s  t h a t  d e a l  w i t h  s a f e t y  o f  t r a n s p o r t a t i o n ,  
ranging  from f i l e  d r a w e r s  t o  f u l l y  automated.  The highway I 
g u e s s  and FAA have t h e  more e l a b o r a t e ,  t h e  b e t t e r  sys tems.  The 
r a i l r o a d  is coming on v e r y  s t r o n g  wi th  t h e i r  new sys tem b u t  t h e y  
d i d n ' t  r e a l l y  have t o o  much b e f o r e .  T r a n s i t  d o e s n ' t  e x i s t .  
NHTSA is t r y i n g  t o  g e t  a h a n d l e  on a d a t a  sys tem and t h e y  have 
been doing  it f o r  a c o u p l e  of  y e a r s  and I d o n ' t  r e a l l y  know where 
t h e y  s t a n d  now, b u t  t h a t  is r e a l l y  i n  t h e  growing phase ,  s o  it is 
of v a r y i n g  q u a l i t i e s ,  d e p t h s ,  and e x i s t e n c e ,  s t a g e  of e x i s t e n c e ,  
and it is n o t  good. 

u s e r s ,  have some r e s p o n s i b i l i t y  t o  ask  t h e  q u e s t i o n s  t h a t  need 
answers ,  and i d e n t i f y  t h e  d a t a  t h a t  would, w e  t h i n k ,  p r o v i d e  u s  a 
s t a r t  on i t .  Time and e x p e r i e n c e  w i l l  modify t h a t ,  o b v i o u s l y ,  
because w e  d o n ' t  know w h e r e  w e  are i n  a l o t  of  c a s e s .  

MR. FOLEY ( F e d e r a l  Highway): I t h i n k  t h a t  w e ,  a s  t h e  

MR. BURNS: I can  see a r o l e  f o r  t h e  u n i v e r s i t i e s  i n  
t h i s  a r e a .  W e  have r e a l l y  a mish-mash of d a t a  w e  have t a l k e d  
a b o u t  i n  t r a n s p o r t a t i o n .  As I s a y ,  it h a s  evolved  because  of  t h e  
manner i n  which t h e  modes have grown. They have grown a t  
d i f f e r e n t  t i m e s  i n  our h i s t o r y .  W e  r e f e r  t o d a y ,  f o r  example, t o  
t h e  Trends  magazine o f  t h e  American Trucking  A s s o c i a t i o n .  W e  
r e fe r  t o  d a t a  t h a t  comes from t h e  A s s o c i a t i o n  o f  American R a i l -  
r o a d s ,  from t h e  Air T r a n s p o r t  A s s o c i a t i o n ,  and t h e  TranSpOKta- 
t i o n  A s s o c i a t i o n  o f  America, and w e  q u o t e  t h e s e  f i g u r e s ,  t h e  
q u a l i t y  o f  which is unknown, as  D r .  B a r t f e l d  a l l u d e d  t o  b e f o r e .  

manner i n  which t h e  d a t a  is a r r i v e d  a t ,  what f o r m u l a t e s  t h e  d a t a  
b a s e ,  what d u p l i c a t i o n s  e x i s t ,  how meaningfu l  a r e  t h e  f i g u r e s ,  
what q u a l i t y  e x i s t s  w i t h i n  t h e  f i g u r e s  t h a t  a re  q u o t e d ,  t h i n g s  of  
t h a t  t y p e .  

It seems t o  m e  t h a t  w e  could  p u t  some r e s e a r c h  i n t o  t h e  

NOW, l e t  m e  g i v e  you an example. W e  see t o d a y  a f i g u r e  
of  some 2 b i l l i o n  t o n s  o f  hazardous  m a t e r i a l s  b e i n g  t r a n s p o r t e d  
per  y e a r ,  quoted  by V i c .  Even t h e  a s s o c i a t i o n s  have p icked  i t  up, 
q u o t i n g  i t  b e f o r e  t h e  Congress .  That  is a f i g u r e  t h a t  I 
p e r s o n a l l y  p u l l e d  o u t  of  t h e  a i r .  I have gone t o  many 
o r g a n i z a t i o n s ,  i n c l u d i n g  t h e  Bureau o f  t h e  Census,  and no one 
r e a l l y  knows how f a r  o f f  t h a t  f i g u r e  is. I t  could  be one b i l l i o n .  
I t  c o u l d  be t h r e e  b i l l i o n .  I am t a l k i n g  q u i t e  c a n d i d l y  now, and 
it  is a sad  s t a t e  of  a f f a i r s  when t h e  p e o p l e  i n  t h e  United S t a t e s  
a r e  t a l k i n g  about  a d a t a  base  and c a n ' t  r e a l l y  t e l l  you what is 
happening i n  t h e  t r a n s p o r t a t i o n  b u s i n e s s .  
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MR. HOSHOVSKY: The q u e s t i o n  was asked what t h e  
Department is d o i n g ,  o r  what i t  ought  t o  do.  I know what t h e  law 
s a y s  it ought  t o  do. The law,  a P u b l i c  Law, s a y s  t h a t  it ought  
t o  c o l l e c t  and d i s s e m i n a t e  a l l  k i n d s  of  i n f o r m a t i o n ,  s o  t h e r e  is 
no doubt  t h e  Department h a s  a s t a t u t o r y  r e s p o n s i b i l i t y  t o  t h e  
p u b l i c  O K  t o  t h e  i n d u s t r y  and t o  Congress  t o  do something about  
i t .  Now, t h e  Department h a s  done something about  t h a t  t h i n g .  I t  
would be u n f a i r  t o  s a y  t h a t  it h a s  n o t  been doing  it. 

For t h e  s t u d y  of  s a f e t y  r e q u i r e m e n t s ,  s a f e t y  
i n f o r m a t i o n  r e q u i r e m e n t s  and d a t a  and s t a t i s t i c s  and i d e n t i f i -  
c a t i o n  d a t a  b a s e s ,  t h e r e  was a p r o j e c t  c a l l e d  TRANSIS. Unfor- 
t u n a t e l y ,  it d i e d ,  s o r t  o f  a q u i e t  d e a t h ,  f o r  l ack  o f  funds .  
Lack of  f u n d s ,  I would s a y ,  h a s  come because  I d o n ' t  t h i n k  anyone 
was knocking on a n y o n e ' s  door  s a y i n g  w e  need more and b e t t e r  
c r ed ib l e  d a t a .  Funds were needed f o r  o t h e r  t h i n g s .  So this one 
d i e d ,  b u t  it d i d n ' t  d i e  c o m p l e t e l y .  I t  c a r r i e s  on. 

The S e c r e t a r y  h i m s e l f ,  i n  h i s  p o l i c y  s t a t e m e n t ,  h a s  
p o i n t e d  o u t  t h a t  d a t a  is something t h a t  he  is v e r y  much concerned 
a b o u t .  H e  h a s  a commit tee  now going  on t r y i n g . t o  f i n d  o u t  what 
t h e  Depar tmenta l  needs  a r e  and how t h e y  c a n  g e t  a t  i t .  The 
T r a n s p o r t a t i o n  Systems Center  j u s t  h a s  come o u t  w i t h  an a n a l y s i s  
of t h e  d a t a  b a s e s  t h a t  a r e  a v a i l a b l e  and have been used f o r  
p o l i c y  making and so on. That  paper  is a working p a p e r ,  b u t  
p robably  might  be made a v a i l a b l e .  

E f f o r t s  a r e  be ing  made a t  i n v e n t o r y i n g  d a t a  b a s e s ,  
models ,  computer programs,  and o t h e r  k i n d s  of  t h i n g s ,  i n c l u d i n g  
my own program t h a t  you have s e e n  t o  t r y  t o  b r i n g  about  an 
i n f o r m a t i o n  a c c e s s  sys tem t o  such  d a t a  b a s e s  a s  t h o s e  c r e a t e d  by 
t h e  F e d e r a l  Highway A d m i n i s t r a t i o n  o r  t h e  T r a n s p o r t a t i o n  Research 
Board a t  u n i v e r s i t i e s ,  and s o  on. 

W e  a r e  i n v e s t i n g  money i n  t o o l s  whereby w e  can  p r o v i d e  
a c c e s s  t o  t h e s e  d a t a  b a s e s ,  because  u n f o r t u n a t e l y ,  many of them 
a r e  computer ized and t h e  o n l y  way you can  a c c e s s  a computer ized 
d a t a  base  is by some mechanica l  and e l e c t r i c a l  d e v i c e .  There is 
no o t h e r  way of  do ing  it. Finger  poking w i l l  n o t  do any good. 
So e f f o r t s  a r e  be ing  made t h e r e ,  and I t h i n k  t h a t  i f  you look a t  
what t h e  Department i s  d o i n g ,  t h e r e  a r e  even s u b s t a n t i a l  
r e s o u r c e s  going  i n t o  i t .  I would p u l l  a f i g u r e  from t h e  a i r  t o o ,  
and I would s a y  t h a t  approximate ly  $30 t o  $35 m i l l i o n  each year  
is be ing  s p e n t  by t h e  Department t o  e i t h e r  c r e a t e  d a t a  b a s e s  or  
massage t h a t  t h i n g  o r  d i s t r i b u t e  it and d e l i v e r  i t  t o  people .  

U n f o r t u n a t e l y ,  now, I w i l l  g i v e  t h e  n e g a t i v e  s i d e .  The 
n e g a t i v e  s i d e  is t h a t  t h e  e f f o r t  is n o t  i n t e g r a t e d .  I t  is a 
t y p i c a l  s i t u a t i o n  of  d o  it y o u r s e l f  game. I t  is s o r t  of  l i k e  w e  
a r e  a b i g  t o o l  r e n t a l  shop  b u t  you have t o  mow your own lawn, buy 
your own g a s ,  and t h i s  is what is happening.  The r e s o u r c e s  a r e  
n o t  be ing  i n t e g r a t e d  s u f f i c i e n t l y  t o  m a k e  a d i f f e r e n c e ,  so each  
o p e r a t o r  d o e s  t h e  b e s t  he can  w i t h  t h e  r e s o u r c e s  t h a t  he h a s .  
T h i s  a r e a  h a s  n o t  been r e a l l y  s t u d i e d ;  namely, t h e  e f f i c i e n c y  of 
b u i l d i n g ,  c r e a t i n g ,  and m a i n t a i n i n g  d a t a  sys tems.  I would s a y  
t h a t  t h i s  is an i n t e l l e c t u a l  e f f o r t  and maybe u n i v e r s i t i e s  would 
l i k e  t o  t a c k l e  it. 

MR. RABINS:  I had a q u e s t i o n  f o r  John  b u t  I would v e r y  
b r i e f l y  l i k e  t o  comment on A l e x '  remarks.  There is a technology 
s h a r i n g  program i n  t h e  Department of T r a n s p o r t a t i o n ,  i n  t h e  
O f f i c e  of  t h e  S e c r e t a r y ,  t h a t  w a s  r e f e r r e d  t o  y e s t e r d a y ,  under 
t h e  d i r e c t i o n  o f  Mr. L i n h a r e s .  I know t h a t  A l e x  works v e r y  
c l o s e l y  w i t h  him. Of p a r t i c u l a r  i n t e r e s t  t o  t h o s e  of  you h e r e  
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from t h e  u n i v e r s i t i e s  and t h o s e  of  you who w i l l  be r e a d i n g  t h e  
r e c o r d  f o r  f u t u r e  p e r u s a l ,  is t h e  f a c t  t h a t  l a s t  year  f o r  t h e  
f i r s t  t i m e  t h e  TRIS o n - l i n e  sys tem w a s  r e f e r r e d  t o  i n  t h e  
s o l i c i t a t i o n  b o o k l e t  t h a t  went o u t  from t h e  O f f i c e  o f  U n i v e r s i t y  
Research.  T h i s  coming year  t h e  i n t e n t  is t o  have t h e  T R I S  
o n - l i n e  sys tem r e f e r r e d  t o  even more e x p l i c i t l y  w i t h  some 
s p e c i f i c  d i r e c t i o n  o f  how u n i v e r s i t i e s  wish ing  t o  propose  i n  
s p e c i f i c  a r e a s  a re  going  t o  be r e q u e s t e d  t o  go  t o  t h e  TRIS 
o n - l i n e  sys tem t o  take advantage  of  t h a t  sys tem,  n o t  j u s t  f o r  
d a t a  and d a t a  b a s e ,  b u t  p e r h a p s  more i m p o r t a n t l y ,  for r e s e a r c h  
b i b l i o g r a p h i e s  and t o  f i n d  o u t  what r e s e a r c h  h a s  been going  on 
and is now going  on. 

A q u e s t i o n ,  John ,  t o  you. A s  you know, i n  our  
c o n v e r s a t i o n  y e s t e r d a y ,  you i n t r i g u e d  s e v e r a l  of  u s  w i t h  your 
remark t h a t  90 p e r c e n t  o f  o c c u r r e n c e s  a r e  what you choose  n o t  t o  
c a l l  " a c c i d e n t s " .  I wonder what w e  c a l l  them now. I am a t  a 
l o s s  f o r  a word. To p u r s u e  t h a t  f o r  a second,  i f  w e  somehow or 
o t h e r  p u t  t o g e t h e r  a d a t a  b a s e  and a c h i e v e  an u n d e r s t a n d i n g  of  
t h e  d a t a  b a s e ,  might  w e  b e  a b l e  t o  p r e d i c t  and avoid  t h o s e  9 0  p e r  
c e n t  o f  " o c c u r r e n c e s " ,  p e r h a p s  by u s i n g  mechanisms of t h e  s o r t  
t h a t  a r e  b e i n g  r e s e a r c h e d  a t  t h e  U n i v e r s i t y  of  I l l i n o i s  o r  Poly-  
t e c h n i c  I n s t i t u t e  o f  N e w  York, on f a u l t  t r e e  a n a l y s i s ?  Can you 
be more s p e c i f i c  a b o u t  what r e s e a r c h  needs  might  be a p p r o p r i a t e  
f o r  u n i v e r s i t y  c a p a b i l i t i e s ?  Can w e  u s e  t h e  m a t r i x  t h a t  you were 
t a l k i n g  about  f o r  go ing  a f t e r  t h o s e  90  per  c e n t  of  " o c c u r r e n c e s "  
t h a t  a r e n ' t  a c c i d e n t s  and be a b l e  t o  p r e d i c t  them and do some- 
t h i n g  a b o u t  them? 

MR. GRIMALDI:  F i r s t ,  I want t o  q u a l i f y  w h a t  I a m  go ing  
t o  say .  My work h a s  been done l a r g e l y  i n  i n d u s t r y  and t h a t  is an 
advantage  because  w e  have  a homogeneous s e t t i n g .  T h e  t r o u b l e  
w i t h  s a f e t y  p e o p l e  h a s  been t h a t  t h e y  have been t r y i n g  t o  f i n d  a 
common remedy f o r  t h e  problems t h a t  c o n f r o n t  them and u s u a l l y  
t h e r e  is no common remedy when you a r e  d e a l i n g  w i t h  a whole 
se r ies  of v a r i a b l e s ,  s u c h  as you f i n d  i n  t r a n s p o r t a t i o n  work, 
whether i,t is on t h e  highway, t h e  r a i l r o a d s ,  or whatever .  
R a i l r o a d s  and a v i a t i o n  a re  s p e c i a l ,  and if you have homogeneity 
t h e r e ,  you have a chance  f o r  do ing  something a long  t h e  l i n e s  
of  what w e  can d o  i n  i n d u s t r y .  With t h a t  q u a l i f i c a t i o n ,  l e t  me 
proceed . 

L e t  me touch  on d a t a  f o r  j u s t  a minute ,  which I s h o u l d  
have spoken on,  I suppose ,  a l i t t l e  b i t  more f u l l y  when I asked 
f o r  a chance t o  speak  e a r l i e r .  The c o l l e c t i o n  o f  d a t a  f o r  t h e  
sake o f  c o l l e c t i n g  d a t a  is p r o b a b l y  i n  many i n s t a n c e s  going  t o  be 
f r u i t l e s s .  W e  have t o  have i n f o r m a t i o n  t h a t  is going  t o  g i v e  u s  
something t h a t  is n o t  o n l y  f a c t u a l .  T h i s  is why I g e t  u p s e t  
about  a c c i d e n t s  and t h o s e  unwanted e v e n t s  t h a t  r e s u l t  i n  harm of  
one kind o r  a n o t h e r .  I f  w e  look a t  s o - c a l l e d  " a c c i d e n t  d a t a " ,  w e  
c o u l d  see a c l e a r  d e s c r i p t i o n  of  whether  o r  n o t  t h e r e  is indeed 
something o c c u r r i n g  i n  t h e s e  e v e n t s  t h a t  s h o u l d  have been 
i d e n t i f i e d  and could .  have  been c o n t r o l l e d ,  and t h e r e f o r e ,  could  
have been p r e d i c t a b l e .  T h i s  is where t h e  n o t i o n  of  p r e d i c t i o n  
b e g i n s  t o  emerge, I hope. 

i n  a v a r i e t y  of ways f o r  some 35 y e a r s ,  i n  a v a r i e t y  o f  k i n d s  of  
i n s t a n c e s ,  i n  a b o u t  90 p e r c e n t  of t h e  cases,  t h e  e v e n t s  t h a t  a r e  
t r o u b l i n g  u s  occur  from c o n d i t i o n s  t h a t  w e  know a g r e a t  d e a l  
a b o u t  o r  ac t s  t h a t  we know a g r e a t  d e a l  a b o u t ,  and where we have 
a l r e a d y  e s t a b l i s h e d  c o n t r o l s  t h a t  would have t a k e n  c a r e  of  t h o s e  
p a r t i c u l a r  issues .  The t r o u b l e  is t h a t  w e  d o n ' t  g e t  t h e  
a p p l i c a t i o n s .  NOW, i f  t h e  a p p l i c a t i o n s  a r e  o f  one kind w e  g e t  
t h e  a c c i d e n t s .  I t  is i n e v i t a b l e  t h a t  t h a t  k ind  o f  e v e n t  is going  

In  o t h e r  words,  i f  I am r i g h t  and I have  looked a t  d a t a  
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t o  take p l a c e ,  and under t h o s e  c i r c u m s t a n c e s  I s a y  w e  c a n ' t  t a l k  
about  " a c c i d e n t s "  because  what w e  a r e  doing  is l o s i n g  s i g h t  of  
t h e  f ac t  t h a t  t h e r e  is a r e s p o n s i b i l i t y  f o r  performance w i t h  
r e s p e c t  t o  c o n t r o l l i n g  t h o s e  p a r t i c u l a r  k i n d s  o f  c o n d i t i o n s .  
C u l p a b i l i t y ,  which is a v e r y  i m p o r t a n t  i s sue  when w e  t a l k  about  
c o n t r o l ,  is c o m p l e t e l y  ignored  under t h e  c i r c u m s t a n c e s .  The term 
" a c c i d e n t "  becomes e x c u s i n g  and t h e  whole n o t i o n  o f  g o i n g  on w i t h  
our problem b e g i n s  t o  g e t  l o s t .  

Okay, now what have I done,  t o  answer your q u e s t i o n ?  My 
own work h a s  been concerned  l a r g e l y  w i t h  l o o k i n g  f o r  t h o s e  t h i n g s  
i n  r e l a t i v e l y  homogeneous s e t t i n g s .  These a r e  i n d u s t r i a l  
s e t t i n g s  where c o n t r o l s  can  and s h o u l d  be  e x q u i s i t e l y  main ta ined  
i n  te rms  o f  t h e  q u a l i t y  o f  t h e  e f f o r t .  If.1 f i n d  t h a t  t h o s e  
c o n t r o l s  a r e  n o t  i n  p l a c e  I s a y  t o  t h e  p e o p l e  t h a t  I a m  doing  
b u s i n e s s  w i t h  t h i t  it is i n e v i t a b l e  t h a t  whatever  it is i n  t h e  

' s y s t e m  t h a t  could  happen is going  t o  happen and under these 
c i r c u m s t a n c e s ,  you have a r e s p o n s i b i l i t y  f o r  do ing  what is 
n e c e s s a r y  i n  Order t o  b r i n g  a b o u t  a change. 

i n f o r m a t i o n .  I t h i n k  I ,  w i t h  some modesty,  c a n  t ake  c r e d i t  for 
sys tems a n a l y s i s  even though nobody knows t h i s ,  when w e  were 
b i d d i n g  on t h e  Minuteman missile a t  G E ,  w e  wrote  i n  t h e  v e r y  
c r u d e ,  b u t  t h e  f i r s t ,  sys tems a n a l y s i s  f o r  t h e  d e t e r m i n a t i o n  o f ,  
and t h e n  t h e  r e q u i r e m e n t s  on t h e  Minuteman. The c o n t r a c t  went t o  
Boeing under some DOD d e c i s i o n s  w i t h  Boeing be ing  g i v e n  t h e  
o p p o r t u n i t y  t o  go  beyond what w e  had been s u g g e s t i n g  and o u t  o f  
t h e i r  w o r k  came t h e  f a u l t  t r e e  a n a l y s i s  and t h e  whole world o f  
sys tems s a f e t y  began t o  grow. The t r o u b l e  w i t h  sys tems a n a l y s i s  
is t h a t  it is v e r y  c o s t l y  t o  do. There h a s  t o  be an i s s u e  t h a t  is 
immense enough i n  terms o f  a homogeneous s e t t i n g  which is t h e  
p o i n t ,  t h a t  m a k e s  it wor thwhi le  f o r  t h i s  k ind  of  inves tment .  
When w e  d i d  sys tems a n a l y s i s  a t  GE when I w a s  t h e r e ,  on such  
t h i n g s  a s  t h e  j e t  e n g i n e ,  f o r  example, w e  would r e n t  t h e  loca l  
gymnasium and t h e  f a u l t  t r ee  a n a l y s i s  c h a r t s  would go  on b u t c h e r  
paper  a l l  around t h e  w a l l s  o f  t h i s  gymnasium as w e  worked o u t  t h e  
d e t a i l s  of  t h e  sys tem,  and t h e  number o f  man-hours t h a t  were 
involved  i n  t h a t  is tremendous.  You c a n ' t  d o  t h a t  i n  e v e r y  kind 
of  o p e r a t i o n .  You c a n  d o  it i n  a v i a t i o n .  You c a n  d o  it i n  
r a i l w a y  o p e r a t i o n s .  But when you t a l k  a b o u t  highway sys tems and 
a l l  o t h e r  p a r t s  o f  t h e  t r a n s p o r t a t i o n  problem t h a t  i n v o l v e  t h e  
motor v e h i c l e ,  now w e  have an i s sue  h e r e  t h a t  l a r g e l y  is beyond 
u s  and p r o b a b l y  w i l l  be  f r u i t l e s s  as w e  come t o  whatever  
c o n c l u s i o n  w e  a r e  g o i n g  t o  r e a c h  a f t e r  w e  have  made t h i s  k ind  of  
a n a l y s i s .  

Maybe t h a t  i s  n o t  t h e  b e s t  way f o r  t h i s  p a r t i c u l a r  kind 
o f  problem. Some o t h e r  ways, p e r h a p s ,  a r e  a v a i l a b l e  t o  u s ,  b u t  I 
d o n ' t  know what t h e y  a r e .  Perhaps  w e  ought  t o  be  s u b m i t t i n g  some 
p r o p o s a l s  t o  you t o  g e t  a t  t h a t .  What I a m  a f r a i d  o f ,  though,  
i n  answer t o  your q u e s t i o n ,  is t h a t  i f  w e  t a l k  a b o u t  t h o s e  k i n d s  
of approaches ,  t h e y  may seem so e s o t e r i c  t h a t  no one is going  t o  
be v e r y  much i n t e r e s t e d  i n  them s i n c e ,  as  h a s  been s a i d ,  t h e y  
would be  r a t h e r  l o n g r a n g e  i n  te rms  o f  p r o d u c t .  In  o r d e r  t o  have 
them o f  any v a l u e ,  t h e y  would have  t o  be  v a l i d a t e d ,  even a f t e r  w e  
had done t h e  r e s e a r c h  and c o l l e c t e d  t h e  d a t a  on t h e  b a s i s  of  our  
r e s e a r c h ,  which is a n o t h e r  p a r t  o f  t h e  d a t a  c o l l e c t i o n  problem. 

place. There  is a l o t  of d a t a  t h a t  h a s  t o  be  a c q u i r e d  on t h e  
b a s i s  of  e x p e r i m e n t a l  r e s e a r c h  and t h a t  h a s  t o  be  v a l i d a t e d  a long  
t h e  l i n e  t o  be  s u r e  t h a t  what w e  a r e  o f f e r i n g  t o  you h a s  some 
c o n c r e t e  p o s s i b i l i t y  o f  do ing  some good. T h i s  t akes  t i m e  and it 
t akes  money, s o  when I t h i n k  a b o u t  p r e d i c t i o n ,  I am t a l k i n g  about  

Systems a n a l y s i s  p r o v i d e  some o f  t h a t  kind o f  

Y o u  d o n ' t  g e t  t h e  d a t a  from t h e  e v e n t s  t h a t  a r e  t a k i n g  
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t h o s e  k i n d s  o f  a n a l y s e s  and t h e n  t h e  a c q u i s i t i o n  o f  t h a t  kind o f  
d a t a  t h a t  would come from t h o s e  a n a l y s e s  t h a t  e n a b l e  you or m e ,  
w i t h  some a s s u r a n c e ,  t o  s a y  t h a t  as  long  a s  t h i s  c i r c u m s t a n c e  
e x i s t s  t h i s  way, it is i n e v i t a b l e  t h a t  t h e  unwanted e v e n t  and s o  
much harm, which w e  can  g i v e  dimension t o ,  is g o i n g  t o  occur. 
Then, a t  t h a t  p o i n t ,  we can  e s t a b l i s h  t h e  r e s p o n s i b i l i t y  and i f  
t h i n g s  are  n o t  c a r r i e d  f o r t h ,  t h e  c u l p a b i l i t y ,  f o r  t h e  e v e n t  t h a t  
o c c u r s .  As soon as you have  e s t a b l i s h e d  c u l p a b i l i t y ,  you have  
g o t  t h e  beginning  o f  c o n t r o l ,  because  no one wants  t o  t a k e  t h e  
chance of  be ing  found n e g l i g e n t  i n  t h e  f u l f i l l m e n t  of  h i s  
r e s p o n s i b i l i t i e s ,  p a r t i c u l a r l y  i n  h i g h  l e v e l  management 
p o s i t  i o n s .  

q u e s t i o n ,  Mike? 
MR. COSTANTINO: Thank you. Would t h a t  answer your 

MR. RABINS: I t h i n k  e x c e p t  what you c a l l  " t h e  o t h e r  90 
p e r c e n t  o f  e v e n t s " .  

MR. GRIMALDI: Well, t h o s e  a re  t h e  ones  t h a t  a r e  
p r e d i c t a b l e .  

MR. J. MARGOLIN: I t h i n k  I am going  t o  g e t  i n  t r o u b l e  
w i t h  t h i s ,  b u t  I have a l r e a d y  s t a r t e d  o u t  on t h e  wrong f o o t  w i t h  
M i k e  w i t h  t h e  comment a b o u t  t h e  one-page p r o p o s a l s  b u t  l e t  m e  t r y  
a n o t h e r  one ,  a b o u t  something t h a t  t h e  u n i v e r s i t i e s  may need,  or 
indeed ,  any o t h e r  e x t e r n a l  r e s e a r c h  o p e r a t i o n .  W e  know and you 
know t h a t  an awful  l o t  of  our  s t u f f  ends  up on t h e  s h e l f .  You 
w o r k  two, t h r e e ,  even f o u r  y e a r s .  Somebody a c c e p t s  your r e p o r t .  
They s a y  you have  s a t i s f i e d  t h e  c o n t r a c t  and on t h e  s h e l f  it g o e s  
and i n t o  your b i b l i o g r a p h y  it g o e s ,  i n  your d a t a ,  and s o  f o r t h ,  
and maybe somebody w i l l  a c c e s s  it someday. 

One of  t h e  t h i n g s  t h a t  we can use is feedback a s  t o  
s i g n i f i c a n c e .  A l o t  o f  what w e  d o  is supposed to have p o l i c y  
i m p l i c a t i o n s .  W e  g e n e r a l l y  w i l l  be g i v e n  a c o n t r a c t  o r  a g r a n t .  
W e  w i l l  work on something f o r  a number o f  y e a r s .  The moni tor  who 
is a p p o i n t e d  is u s u a l l y  somebody p r e t t y  good b u t  l i k e l y  t o  b e  
somebody p r e t t y  f a r  down i n  t h e  sys tem who, i n  o r d e r  t o  g e t  any 
feedback ,  h a s  t o  go  through t h r e e  or f o u r  d i f f e r e n t  e c h e l o n s .  A 
l o t  o f  t r a n s l a t i o n  t a k e s  p l a c e ,  i f  indeed  it happens,  and w e  
d o n ' t  r e a l l y  g e t  a n y t h i n g  t h a t  t e l l s  u s ,  A, a r e  w e  on t h e  b a l l  
and B,  s h o u l d  w e  be  changing  i n  any way, b e f o r e  t h e  p r o d u c t  is 
completed ? 

I g u e s s  what I have  wondered a b o u t  is, is it e v e r  
p o s s i b l e ,  is it w i t h i n  t h e  rea lm o f  any k ind  of  i m a g i n a t i o n  t h a t  
a s t u d y ,  l e t  m e  j u s t  set one up f o r  a moment, i n  which economic 
and b e h a v i o r a l  i s s u e s  were s t u d i e d  i n  an i n t e r - d i s c i p l i n a r y  
f a s h i o n  so as  t o  d e s i g n  a new or a t  l eas t  modi f ied  methodology 
b u t  having  a t h i r d  component i n  t h i s  i n t e r a c t i o n  between t h e  
economis t  and t h e  b e h a v i o r a l  s c i e n t i s t ,  j u s t  t o  u s e  one 
i l l u s t r a t i o n ,  t h a t  t h i r d  component be ing  somebody h i g h  enough i n  
the4Department  o f  T r a n s p o r t a t i o n  or t h e  Department of  Housing or 
wherever ,  who h a s  some p o l i c y  r e s p o n s i b i l i t i e s ,  and who c a n  begin  
t o  g i v e  feedback t o  t h e i r  r e s e a r c h e r s  w i t h  r e g a r d  t o  what you can 
a l r e a d y  see t h a t  I am s h o o t i n g  f o r ,  t h e  s i g n i f i c a n c e ,  t h e  
r e l e v a n c e ,  t h e  m e a n i n g f u l n e s s ,  t h e  c r e d i b i l i t y ,  i f  you w i l l ,  of 
what t h e  r e s e a r c h e r s  a r e  accompl ish ing .  

It seems t o  m e  t h a t  a t  l ea s t  t h e  i n t e r s p e r s i n g  of  t h i s ,  
l i k e ,  on e v e r y  1 0 t h  p r o j e c t  OK e v e r y  1 5 t h  p r o j e c t ,  might  b e g i n  t o  
i n j e c t  i n t o  t h e  academic community some of t h e  t h i n k i n g ,  some of  
t h e  n e e d s ,  some o f  t h e  s t y l e  and t h e  r e q u i r e m e n t s  o f  t h e  p o l i c y  
makers which w e  t h e n  might  begin  t o  g i v e  t o  o t h e r s .  
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MR. RABINS: That  is a recognized  need which w e  
p e r c e i v e  i n  t h e  o f f i c e  now, Joe .  W e  a r e  unde.rtaking some f i r s t  
p r e l i m i n a r y  s t e p s  i n  t h a t  d i r e c t i o n .  For example,  i n  t h e  
c o n t r a c t s  t h a t  a r e  be ing  w r i t t e n  t h i s  y e a r ,  t h e  new c o n t r a c t s ,  
f o r  t h e  f i r s t  time we  are  s e t t i n g  up,  as  p a r t  of  t h e  c o n t r a c t i n g  
r e s p o n s i b i l i t y  o f  b o t h  t h e  moni tor  and t h e  p r i n c i p a l  
i n v e s t i g a t o r ,  t h e  e s t a b l i s h m e n t  of  a d i r e c t o r y  of  u s e r s ,  an 
a d v i s o r y  board f o r  each  c o n t r a c t ,  drawing on b o t h  p e o p l e  w i t h i n  
and w i t h o u t  t h e  Department of  T r a n s p o r t a t i o n .  That  would a l s o  be 
a m a i l i n g  l i s t  for p r o g r e s s  r e p o r t s ,  f o r  f i n a l  r e p o r t s ,  f o r  
o p p o r t u n i t i e s  f o r  i n t e r a c t i o n ,  and t h a t  would be t h e  p e o p l e  t h a t  
would be  involved  i n  t h e  o r a l  b r i e f i n g  f o r  argument s a k e .  That  
is a f i r s t  h a l t i n g  s t e p  i n  t h e  d i r e c t i o n  t h a t  you a r e  
i n d i c a t i n g .  

W e  a r e  a l s o  t r y i n g  t o  u n d e r t a k e  c l o s e r  t i e s  wi th  A 1  
L i n h a r e s '  e f f o r t  i n  technology s h a r i n g ,  a g a i n ,  t o  c l o s e  t h e  loop 
on your r e s e a r c h  s o  t h a t  it is be ing  implemented and be ing  used. 

MR. J. MARGOLIN: But t h e  o t h e r  t h i n g  I wonder is i f  
you w i l l  p l e a s e  make ar rangements  up t h e r e  s o  t h a t  w e  can  hear  
what you a re  s a y i n g ?  

MR. HESS: You have  t o  g i v e  g r a n t s  t o  d o  t h i s ,  b u t  it 
is r e a d i l y  a v a i l a b l e  t o  you from t h e  document o r d e r i n g  s e r v i c e .  
It  is r e a d i l y  a v a i l a b l e  how many o r d e r s  t h e r e  a r e  f o r  your 
p a r t i c u l a r  r e s e a r c h  r e p o r t s .  We look  a t  t h a t  r e g u l a r l y .  The 
o t h e r  t h i n g  is a c i t a t i o n  o f  your r e p o r t s  i n  t h e  s c i e n t i f i c  and 
t e c h n i c a l  l i t e r a t u r e .  W e  look  f o r  t h a t  r e g u l a r l y :  t h e n  l a s t l y ,  
t h e  c i t a t i o n  or r e f e r e n c i n g  of  your p a s t  r e s e a r c h  i n  DOT RFP's, 
a l l  o f  t h e s e  t h i n g s ,  a s  I s a y ,  you have  t o  have  a c e r t a i n  amount 
o f  b r a v e r y  t o  a c t u a l l y  d e l i b e r a t e l y  openly  look  f o r  such  d a t a ,  
b u t  it is u s e f u l .  

MR. RABINS: Well, t h e r e  is one i n d i c a t o r  t h a t  
u n f o r t u n a t e l y  is n o t  a v a i l a b l e .  You can  f i n d  o u t  how many o r d e r s  
f o r  r e p o r t s  t h e r e  a r e ,  b u t  you c a n ' t  f i n d  o u t  how many times T R I S  
o n - l i n e  h a s  been s e a r c h e d  f o r  your r e p o r t .  

though,  on a l l  of  our o n - l i n e  n a t i o n a l l y  a v a i l a b l e  d a t a  sys tems 
w e  have had t h e  a u t o m a t i c  r e c o r d  of t h e  f i l e  which is c a l l e d ,  so 
it m u s t  be  w i t h i n  j u s t  some s t r e t c h  from where you a r e  t o  have 
t h a t  a v a i l a b l e  t o  you. 

i n  t a l k i n g  a b o u t  how many c o p i e s  of  t h e  r e p o r t  go  how many p l a c e s  
and how many times i t  is r e f e r e n c e d ,  t h e  kind of  r e s p o n s i v e n e s s  
t h a t  t h i s  gent leman is t a l k i n g  a b o u t .  I f  I am n o t  m i s t a k e n ,  what 
you a re  s a y i n g  is i f  you g i v e  u s  what you t h i n k  is a s o l i d  body 
of  r e s e a r c h  t h a t  shows t h a t  t h e  p o l i c y  a s  is now be ing  c a r r i e d  
o u t ,  is n o t  a p p r o p r i a t e ,  and t h e r e  a r e  recommendations f o r  how it  
ought  t o  be  changed,  where you g e t  your feedback t o  know whether 
anybody is paying  a t t e n t i o n ,  is anybody l i s t e n i n g ?  

MR. HESS: No, b u t  you s h o u l d  be  a b l e  t o  u s e  i t ,  

MR. SCHEFFEY: I a m  n o t  s u r e  w e  a r e  r e a l l y  a d d r e s s i n g ,  

MR. J. MARGOLIN: Y e s ,  it d o e s n ' t  even have t o  be 
something as d i r e c t  as a p o l i c y  document, a l t h o u g h  t h a t  would be 
i d e a l ,  b u t  even something w i t h  p o l i c y  i m p l i c a t i o n s  t h a t  w e  might  
n o t  even be a b l e  t o  see d i r e c t l y  from where w e  s i t ,  because  w e  
a r e  p r e t t y  much removed. I a m  h e r e  i n  Washington. I spend a 
l o t  o f  t i m e  wi th  DOT,people j u s t  because  of  t h e  convenience ,  and 
over  lunch  I l e a r n  a few t h i n g s  t h a t  may be i m p o r t a n t  t o  somebody 
i n  h i s  j o b ,  and I t h i n k  w e  a r e  o b v i o u s l y  a t y p i c a l .  

n 
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NOW, t h e  s i t u a t i o n  t h a t  you d e s c r i b e  is t h e  most 
c r i t i c a l  and i f  w e  could  g e t  t h a t ,  t h a t  would be  t remendous.  

MR. SCHEFFEY: W e l l ,  I w i l l  g u a r a n t e e  you i f  you d o  a 
c o n t r a c t  f o r  any segment o f  my o f f i c e ,  you w i l l  g e t  i t .  You w i l l  
g e t  it and you w i l l  g e t  it n o t  a t  t h e  t i m e  t h e  f i n a l  r e p o r t  is 
f i e d ,  b u t  d u r i n g  t h e  p r o c e s s  o f  p r o g r e s s  r e p o r t s  and a t  t h e  time 
you send i n  t h e  d r a f t  r e p o r t .  We had a l i t t l e  d i s c u s s i o n  h e r e  
e a r l i e r  t o d a y  which was, I t h i n k ,  a n  i n s t a n c e  where t h e r e  was 
some feedback ,  v e r y  c r i t i c a l  feedback ,  because  w e  f e l t  t h a t  t h e  
work had n o t  been conducted  w i t h  a f u l l  view o f  what w a s  
n e c e s s a r y .  

NOW, it i s n ' t  a lways t h a t  kind of  feedback .  W e  have,  
i n  our p a r t i c u l a r  o r g a n i z a t i o n ,  p l a c e d  a g r e a t  s t ress  on t h e  
implementa t ion  of  r e s e a r c h  and development  r e s u l t s .  I n  f a c t ,  w e  
p u l l e d ,  f o u r  y e a r s  ago,  a b o u t  25 p e r c e n t  of  our  r e s e a r c h  s t a f f  
o u t  o f  t h e  r e s e a r c h  f u n c t i o n  and p u t  them i n t e r n a l l y  i n t o  t h e  j o b  
of  s e e i n g  t h a t  r e s u l t s  g o t  implemented. There  is a g r e a t  d e a l  of 
i n t e r a c t i o n  between our  c o n t r a c t o r s  and r e s e a r c h  c o n t r a c t o r s ,  
whether  t h e y  be u n i v e r s i t y  or o t h e r w i s e ,  and t h e  customer 
o f f i c e s ,  who were supposed t o  make use o f  t h a t  r e s u l t .  

I n  many cases, o f  c o u r s e ,  t h e  work t h a t  is be ing  done 
is o f  a l o n g r a n g e  n a t u r e ,  and t h e r e  are  no immediate p o l i c y  
changes ,  b u t  t h e r e  is a t  l e a s t  a n  a p p r e c i a t i o n  mf what t h e  
i m p l i c a t i o n s  are .  NOW,  w e  a r e  t r y i n g  t o  f u r n i s h  t h a t  same kind 
o f  feedback where w e  a r e  moni tor ing  u n i v e r s i t y  program s t u d i e s  i n  
Dr. Rabins '  o f f i c e ,  and I t h i n k  we a r e  n o t  g e t t i n g  as f a r ,  maybe, 
a s  w e  ought  t o  be ,  b u t  w e  a r e  f u r n i s h i n g  it on t h o s e  t h a t  w e  a r e  
moni tor ing .  

MR. RABINS: W e l l ,  t h e  program is o n l y  a few y e a r s  o l d  
and it is g e t t i n g  e s t a b l i s h e d  now t o  t h e  e x t e n t  t h a t  what Chuck 
is d e s c r i b i n g  is happening.  I t  is becoming p a r t  o f  t h e  ' i n i t i a l  
rev iewing  p r o c e s s  o f  t h e  p r o p o s a l s  t o  a s c e r t a i n  in-house need 
b e f o r e  t h e y  a re  e v e r  funded for c o n t r a c t  w o r k .  Namely, t o  
i d e n t i f y  a moni tor  t h a t  r e a l l y  needs  t h a t  work and is going  t o  
pay a t t e n t i o n  t o  it and is going  t o  i n t e r a c t  i n  a way t h a t  w i l l  
do you good and g i v e  you feedback and make  su re  t h a t  your r e s u l t s  
a r e  used and implemented. 

you d o n ' t  s a y  a n y t h i n g  t h a t  is c o n t r o v e r s i a l .  
MR. COSTANTINO: Dean Taylor  h a s  a f i n a l  comment, i f  

MR. TAYLOR: W e l l ,  I want t o  s a y  t h a t  our  work is 
through Mr. S c h e f f e y ' s  o f f i c e  and w e  have had t h a t  v e r y  
e x p e r i e n c e  i n  t h i s  l a s t  c o n t r a c t .  W e  asked f o r  a rev iew a b o u t  
midway and s a i d ,  "NOW t h a t  w e  s o r t  of  unders tand  t h e  problem 
b e t t e r  o u r s e l v e s ,  s i n c e  w e  a re  i n t o  it a y e a r ,  s h o u l d  w e  g o  t h i s  
way or t h a t  way." They s e t  up a f a i r l y  e x t e n s i v e  meet ing and 
c a l l e d  i n  p e o p l e  from s t a t e s  f o r  us  t o  s a y :  "Should you g o  A or 
B?" F i n a l l y ,  w e  were i n  M r .  F o l e y ' s  o f f i c e  f o r  something and he 
was concerned ,  I t h i n k ,  more a b o u t  how it might  or might  n o t  
r e s u l t  i n  some kind o f  p o l i c y  s t a t e m e n t s .  You c a n  pursue  it 
y o u r s e l f  as  w e l l  a s  be ing  c a l l e d .  

MR. COSTANTINO: Fine .  Thank you v e r y  much. W e  m u s t  
now b r i n g  t h i s  t o  a c l o s e .  J u s t  by way o f  a v e r y ,  v e r y  b r i e f  
summary, a l t h o u g h  I d o n ' t  t h i n k  it is p o s s i b l e  t o  summarize a 
d i s c u s s i o n  of  t h i s  t y p e ,  I t h i n k  w e  have e x p l o r e d  a number of  
problem a r e a s  t h a t  a r e  f r u i t f u l  f o r  p o s s i b l e  u n i v e r s i t y  r e s e a r c h .  
We have s a i d  t h a t  it is i m p o s s i b l e  t o  t a l k  a b o u t  n e e d s  w i t h o u t  
f i g u r i n g  o u t  what t h e  u s e r s  need. W e  d e f i n i t e l y  need good d a t a .  
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S a f e t y ,  it was s a i d  by Dr.' G r i m a l d i ,  s h o u l d  be  a d i s c i p l i n e ,  and 
a s y s t e m a t i c  d i s c i p l i n e  l i k e  medic ine ,  and it is i m p o r t a n t  t h a t  
t h e  r e s e a r c h e r  needs  a r e s e a r c h  p l a n  i n  o r d e r  t o  g e t  t h e  b i g  
p i c t u r e .  

B u t  w e  may have a d e f i n i t i o n  problem i n  t h a t  a s  f a r  a s  
u n i v e r s i t y  r e s e a r c h e r s  a r e  concerned;  t h e  n a t i o n a l  d a t a  sys tem 
and i t s  m a n i p u l a t i o n  may n o t  be  a f r u i t f u l  a r e a  f o r  u n i v e r s i t i e s  
t o  work i n ,  b u t  u n i v e r s i t i e s  should  be working i n  l o n g e r  range ,  
more fundamental  problems and t r y i n g  t o  s t r a i g h t e n  o u t  t h e  d a t a  
t h a t  w e  a r e  c u r r e n t l y  u s i n g  b u t  n o t  t o  m a n i p u l a t e  t h a t  d a t a .  
Thank you. 

DR. JAMES COSTANTINO, DIRECTOR, TRANSPORTATION SYSTEMS CENTER 



171 

CONCLUDING REMARKS 

MR. BOLGER: W e  w i l l  j u s t  summarize a few t h i n g s  and 

MR. RABINS: W e  have had a r e c e n t  c o n f e r e n c e  somewhat 
s i m i l a r  t o  t h i s  a b o u t  a month and a h a l f  ago. W e  had a two-day 
c o n f e r e n c e  a t  t h e  N a t i o n a l  Academy of  S c i e n c e s  t o  t r y  t o  d e f i n e  
p r i o r i t i e s  f o r  u n i v e r s i t y  r e s e a r c h .  We had a somewhat s i m i l a r  
group,  p e r h a p s  a b i t  l a r g e r ,  and p e r h a p s  a l i t t l e  b i t  more 
d i v e r s e  i n  i t s  p a r t i c u l a r  immediate i n t e r e s t s .  The t a p e  
t r a n s c r i p t  o f  t h e  meet ing amounted t o  about  200 pages .  A t  t h e  
c o n c l u s i o n  o f  t h a t  meet ing w e  r e a l l y  d i d n ' t  know what w e  had. W e  
a re  s t i l l  s c r a t c h i n g  our  heads  a g r e a t  d e a l ,  b u t  w e  a r e  beginning  
t o  l e a r n  someth ing ,  having  gone through t h e  t r a n s c r i p t s  s e v e r a l  
d i f f e r e n t  ways and s e v e r a l  d i f f e r e n t  times. I can  a s s u r e  you 
t h a t  t h e  same t h i n g  is going  t o  happen h e r e .  

By going  through t h e  t r a n s c r i p t s  v e r y  c a r e f u l l y  and 

t h e n  w e  c a n  c a l l  it ' q u i t s .  1 

having a number o f  p e o p l e  doing  t h i s ,  and by comparing n o t e s  and 
u s i n g  d i f f e r e n t  p e r s p e c t i v e s  ( u s i n g  something c a l l e d  t h e  K J  
t e c h n i q u e  -- maybe I w i l l  whet your c u r i o s i t y  -- t h a t  is a 
J a p a n e s e  t e c h n i q u e  f o r  go ing  over  a mass of  i n f o r m a t i o n  and 
t r y i n g  t o  c a t e g o r i z e  it by l o o k i n g  a t  each l i t t l e  d a t a  b i t  on an 
index c a r d  and t r y i n g  t o  o r g a n i z e  it i n  m a t r i x  a r r a y s  and see 
what p a t t e r n s  e m e r g e ) ,  and some amazing p a t t e r n s  emerged. Some 
v e r y ,  v e r y  c l e a r  messages s t a r t e d  emerging from t h o s e  two days  o f  
d i s c u s s i o n  by a b o u t  150 p e o p l e ,  d i s c u s s i n g  b r o a d l y  t h e  q u e s t i o n s  
o f  p r i o r i t i e s  f o r  u n i v e r s i t y  r e s e a r c h .  I am s u r e  going  through 
t h e  same e x e r c i s e  w i t h  t h i s  t a p e  t r a n s c r i p t ,  w i t h i n  t h e  narrow 
c o n f i n e s  o f  s a f e t y  problems,  t h a t  a g a i n  p a t t e r n s  w i l l  beg in  t o  
emerge. You can  be  a s s u r e d  t h a t  t h o s e  needs  and t h o s e  p a t t e r n s  
w i l l  show up i n  our  s o l i c i t a t i o n  b o o k l e t  t h i s  coming summer .  

So I want t o  t e l l  you t h a t  t h i s  c o n f e r e n c e  on 
In te rmodal  Sa fe ty  Research N e e d s  was, from our p e r s p e c t i v e ,  a 
v e r y  i m p o r t a n t  one and one t h a t  w i l l  be  u t i l i z e d .  I promise  you 
d i l i g e n c e  and e f f o r t  on t h e  p a r t  of everyone  t h a t  w e  work w i t h  i n  
our o f f i c e  and t h a t  h e l p s  u s  i n  u t i l i z i n g  t h e  r e s u l t s  o f  your 
d i s c u s s i o n .  A s  t h e  p a t t e r n s  emerge o u t  o f  t h e  s t u d y  w e  w i l l  
s o l i c i t  your e f f o r t s  i n  a way t h a t  w e  hope w i l l  h e l p  us  and you. 
W e  w i l l  do our b e s t .  

MR. BOLGER: 1 t h i n k  you have s a i d  it a l l .  I j u s t  have 
one f u r t h e r  comment. A s  t h e  s a f e t y  p r o f e s s i o n a l  i n  t h i s  duo,  my 
j o b  is t o  g e t  from you some p r o p o s a l s  which w i l l  assist  u s  i n  our 
v e r y  r e a l  problems.  W e  t r i e d  t o  o u t l i n e  t h e s e  t o  you s t a r t i n g  
from t h e  modal p e r s p e c t i v e  and t h e n  going  t o  t h e  Depar tmenta l  
p e r s p e c t i v e .  W e  need t o  g e t  t h o s e  i n t e r d i s c i p l i n a r y  or 
in te rmodal  k i n d s  o f  p r o p o s a l s  t h a t  w e  can  r e a l l y  use .  I can a l s o  
second what M i k e  s a i d ,  t h a t  w e  a r e  going  t o  l o o k  v e r y ,  v e r y  
c a r e f u l l y  a t  t h i s  s o  t h a t  when w e  come back t o  you w e  w i l l  do a 
b e t t e r  j o b  o f  e x p l a i n i n g  our  v i e w p o i i n t  t o  you concern ing  what we 
a r e  l o o k i n g  f o r .  I t h i n k  t h a t  h a s  been p a r t  o f  t h e  problem i n  
t h e  p a s t  and I f e e l  t h a t  from what w e  g o t  t h e s e  two days  w e  w i l l  
be a b l e  t o  d o  t h a t .  

The e x t r a c t  s t a t e m e n t s  from t h e  S e c r e t a r y ' s  p o l i c y *  a r e  
something w e  a l l  ought  t o  look a t  v e r y  c a r e f u l l y  when w e  a r e  
t h i n k i n g  about  s a f e t y .  A s  I looked  a t  it myself  and thought  
about  what w e  had been t a l k i n g  a b o u t  h e r e  t h e  l a s t  two d a y s  and 
what my problems a r e ,  and I c a n  see a b o u t  f i v e  a r e a s  t h a t  emerge. 

%Appendix 2 o f  t h e  Conference  G u i d e l i n e s .  
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The f i r s t  one is t h e  v e r y  r e a l  one o f  t h e  e f f e c t  o f  
r e g u l a t i o n .  T h i s  is a v e r y  l a r g e  and n a t i o n a l  problem. The 
P r e s i d e n t  h a s  p u t  h i s  a t t e n t i o n  on it. We have been d i r e c t e d  t o  
d o  something a b o u t  i t ,  and w e  need t h e  t o o l s  t o  be a b l e  t o  t e l l  
u s  what t h e s e  e f f e c t s  a r e  s o  t h a t  w e  can  r e g u l a t e  i n  a more 
o r d e r l y  manner and n o t  p e r t u r b  t h e  sys tem i n  ways t h a t  have 
o c c u r r e d  r e c e n t l y ,  and I g i v e  you t h e  example of  t h e  1 2 1  brake  
s y s  t em.  

The second a r e a  is t h e  measurement of  performance.  W e  
m u s t  be a b l e  t o  d e v e l o p  methodologies  f o r  t h a t  v e r y  i m p o r t a n t  
a s p e c t  of  our s a f e t y  a c t i v i t y .  W e  need t o  know what t o o l s  a r e  
needed t o  measure t h e  per formance  of  our  s a f e t y  a c t i v i t y ,  i n  our 
r e g u l a t i o n ,  compl iance ,  and enforcement  a c t i o n s .  

Thi rd  is one  w e  keep coming back t o  e v e r y  time, and w e  
c a n ' t  do t h e  f i r s t  two w i t h o u t  it. That  is d a t a .  W e  m u s t  g e t  a 
b e t t e r  h a n d l e  on what our  needs  a r e ,  o r  as you have s a i d ,  our  
r e q u i r e m e n t s  . 

The f o u r t h  a r e a  t h a t  keeps popping up is t h e  p lanning  
and management p r o c e s s e s  t h a t  w e  u s e .  I am going  t o  i n c l u d e  i n  
t h a t  t h e  i n p u t  t o  t h e  p l a n n i n g  p r o c e s s  of  t h e  consumer or t h e  
t r a n s p o r t a t i o n  u s e r .  H o w  can  w e  u s e  t h a t  i n  a b e t t e r  way, a more 
e f f e c t i v e  way, t o  have t h e  u s e r  and t h e  p u b l i c  unders tand  s a f e t y  
problems and p a r t i c i p a t e  a s  w e  d o  move forward  i n  our  s a f e t y  
a c t i v i t i e s ?  

The f i n a l  a r e a  r e l a t e s  t o  human f a c t o r s  i n  s a f e t y .  
Somebody s a i d  it once and I d o n ' t  remember who it w a s ,  "When you 
g e t  a bunch of  e n g i n e e r s  s i t t i n g  a round,  t h e  human e q u a t i o n  s i d e  
seems t o  g e t  l o s t . "  There  is a v e r y  r e a l  need t o  i n t e g r a t e  t h e  
human be ing  i n  t h e  s a f e t y  e q u a t i o n .  

Those a r e  t h e  f i v e  g e n e r a l  a r e a s  I have  s e e n  popping up 
i n  t h i s  c o n f e r e n c e .  I s a w  them i n  t h e  e x t r a c t s  o f  t h e  S e c r e t a r y ' s  
p o l i c y .  I know w e  need them. W e  w i l l  t r y  t o  e n u n c i a t e  t h a t  
b e t t e r  t o  you i n  our  s o l i c i t a t i o n ,  I w i l l  look  f o r  some e f f o r t s  
i n  t h o s e  areas from you. 

MR. RABINS: Thank you a l l  v e r y  much. 

MR. GRIMALDI:  W e l l ,  b e f o r e  you t u r n  t h e  t a p e  o f f ,  I 
d o n ' t  know whether  I speak  f o r  everybody,  b u t  I t h i n k  I do. I 
g o t  a g r e a t  d e a l  o u t  of  t h e s e  two d a y s  myse l f .  Whatever you 
recover  from our  d i s c u s s i o n ,  I hope it is going  t o  be of v a l u e  t o  
you, b u t  I t h i n k  t h a t  w e  have had an o p p o r t u n i t y  t o  l i s t e n  t o  our 
c o l l e a g u e s ,  some of  whom I have never  m e t  b e f o r e ,  and I look  
forward t o  meet ing a g a i n .  T h i s  h a s  been r e f r e s h i n g .  More t h a n  
t h a t ,  it h a s  been s t i m u l a t i n g ,  and I t h i n k  t h a t  I a m  a b e t t e r  
p e r s o n  f o r  it, which is a p a r t  o f ,  I suppose ,  t h e  r e a s o n  f o r  
having c o n f e r e n c e s .  You a r e  t o  be complimented t h e r e f o r e ,  f o r  
p u t t i n g  on a meet ing l i k e  t h i s .  I hope you w i l l  be a b l e  t o  have 
more. I d o n ' t  have time f o r  m e e t i n g s .  I r a r e l y  go  t o  them, as 
you know, b u t  I c e r t a i n l y  would come back t o  one of  t h e s e .  

MR. BOLGER: Thank you. 
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APPENDIX I 

GUIDELINES FOR CDNFEFENCE/WoRKsHoP 
ON 

1-w SAFETY RESEARCH NEEDS 
SPONSORED BY 

OFFICE OF SAIETY AFFAIRS 
OFFICE OF UNIVERSITY RESEARCH 
DEPARTMENT OF TRANSPORTATION 

INTRODUCTION 

The s ix th  i n  a ser ies  of conferences sponsored by the Office of 
University Research, Department of Transportation, w i l l  be held i n  
Washington, D. C., on April 28-29, 1976. This conference w i l l  be 
directed t o  internodal safety research needs of the Department of 
Transportation. 
of Department of Transportation safety managers, university researchers 
and transportation industry representatives. 
conference are : 

The conference w i l l  bring together a multimodal group 

The objectives of the 

- To highlight safety problems and needed transportation 
safety research identified by Department of Transpor- 
ta t ion  modal safety managers and t o  stimulate univer- 
s i t y  o r  university/industry teams t o  respond with 
research proposals which emphasize multi-modal and 
applicability and a systems approach. 

To provide a forum for  university and research groups t o  
inforn Department of Transportation safety managers of 
promising new directions in transportation safety research 
and new tools with which t o  address safety related 
problems. 

- 

On September 17, 1975, Secretary W i l l i a m  T. Coleman, Departmnt of 
Transportation, issued A Statement of National Transportation Policy. 
This document is a comprehensive statement of "the borad policy 
considerations that  should underlie the Federal government's response t o  
the Nation's transportation needs." In it, Secretary Coleman identified 
specif ic  goals of the Department t o  meet requirements established by 
Congress. 
and f o r  the university research e f for t s .  

These goals establish excellent guidelines f o r  t h i s  conference 

During the Conference, Department of Transportation safety managers w i l l  
relate Secretary Coleman's statements t o  the specific safety problems of 
each mode. University and research groups w i l l  discuss new concepts, 
analytic tools, and available techniques applicable t o  the safety problems 
presented. The conference w i l l  discuss the safety r e q u i r e m t s ,  identifying 
multimodal relationships and both specif ic  and systems type problems. 
Conference objectives w i l l  have been achieved i f  the dialogue among the 
conferees enables modal safety managers t o  express requirements and t o  
project research goals compatible with the max- potential of analytic 
tools  and techniques available, and i f  university research groups are able 
t o  focus the i r  s k i l l s  on mid-range problems being addressed by the 
Department of Transportation. 
i n  Figure 1. (Page 3 ) .  

The interactions are graphically displayed 
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BACKGROUND 

Transportation safety has been a matter of continuing public and 
Congressional concern. 
responsible for carrying out the will of Congress to reduce accidents 
and casualties. In discharging these responsibilities (See Appendix 1: 
Transportation Safety Statutes Administered by the Department of 
Transportation), the Department engages in programs-that range from 
broad institutional, legal, and economic policies, to highly specific 
improvements in materials and vehicles. 
plus other factors known and h o w n ,  the transportation safety 
programs appear to be working. 
trend. 

The Department of Transportation is 

As a result of its programs 

The following table illustrates the 

TABLE 1: TREM) IN FATALITY RATES, 1949-1973 

Fatality rates per 100 million passenger miles1 

year Air carriers RR Pss3 Busses Pass autos' Gen. aviation2 

49-57 1.26 .36 .21 2.87 47 

59-61 -67 .10 .18 2.20 24 

71-73 .13 .28 .21 1.80 20 

1, Except for general aviation which is fatal accidents per 100 million 
plane miles. 
100 million passenger miles in 1971-1973, Source: 
handbooks) 

Automobile, taxis and general aviation include fatalities to all 
occupants, including the operators. 
operators. 

3 Passenger fatalities as a rate of passenger miles is from Accident 
Facts 1974, a publication of the National Safety Council. owever, 

either employees or  public/trespassers on the right of way. Of the 
4,972 fatalities from 1967 to 1973, only 103 were passengers (FR4 
Bulletin No. 142). 
passenger miles, train miles, car miles, or ton miles. 
have different rates of passenger to employee casualties and other 
statistical measures apply. 

(This translated into approximately 19 fatalities per 
FAA Statistical 

2 
Other modes do not include the 

safety problem of the railroads are non-passenge: casualties, 

Any use of a rate can be misleading whether it be 
Other modes 

Despite the favorable trend, the Department is not satisfied that it is 
doing all of the right things. 
would be approaching zero, and this conference would not have been called. 

Transportation represents almost a fifth of our gross national expenditures. 
The impact of transportation on our national life is incalculable. Improved 
transportation safety, fewer lives lost and fewer injuries will not occur 
without effort. 
one thing. 
can reduce the number of accidents or fatalities, we may increase the 
cost of transportation, destroy some transportation companies, change tax 
revenues of local and federal governments, modify historic land use patterns, 
reduce an areas's industrial base, change education and employment patterns, 
cause shifts in international trade and initiate other changes too numerous 
to mention. 
makes vital a thorough understanding and careful review of any contemplated 
change. 

If it had all the answers, accident rates 

But, it i s  a fact of nature that you cannot change only 
This applies to an increase in safety. By making changes which 

The influence of transportation on our economy and society 
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DEPARTMENT OF TRANSPORTATION RESEARCH AND DEVELOPMENT 
GROUPS 

0 Determine goaldobj 
Develop pdicies Development 

0 Administer programs New tools 
Evaluate results New concepts 
Data collection systems New techniques 
Information systems New technology 

i 

\ 0 Management systems 
ProDosals / 

Results u> 
New Concepts 

New Technology 

Certification . D~~ R~~~~~~ \ Cooperative Research 

Licensing 
Inspections and . Data Collection 

Cost of Accident Prevention Cost of Accidents 

0 Fatalities. lniuries 0 Higher material costs 
Higher constr./mfg. casts 

Higher supervisory 00- 

HT&er training casts 

Decrease in  utilization/ 

Higher maintenance costs 
load factor/ (slower-lower-lighter) 

Figure 1. 
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The growth of the transportation system has been due to many competing 
forces and each has an interest in any system change. 
Statement recognizes the "complex interdependent world in which all of 
our national concerns cannot be satisfied at once (34)" yet the document 
states: 

The Policy 

"--no Federal transportation responsibility (is) more 
important than the safety of the passenger, driver, 
transportation worker, pedestrian, and others exposed 
to the transportation system." 

Recognition of the conflict of interests and the conflict among priorities 
underscores the importance of a Departmntal management system which will 
enable the Department to : 

"--understand better the indirect economic and social 
consequences of our actions." 

"--recognize and evaluate the consequences of government 
action on the competitiveness of other modes--." 

"--strike a judicious balance between results achievable . I '  

"--improve the process by which the comparative effective- 
ness of federal expenditures is judged and seek a more 
rational allocation- - - - -This requires an improved capability 
to plan comprehensively, to compare benefits and costs and 
to monitor the performance of the system, making adjustments 
in policy and programs as required to achieve the desired 
objectives- --" 

The Policy Statement places the problem of transportation safety in proper 
perspective. 
tation system, and all must be considered. 
viewed as a process, and an important requirement is to develop an 
information collection and management system which will establish objectives, 
weigh alternatives, and evaluate results. 

It is one of a set of priorities within the total transpor- 
Transportation safety must be 

WHAT PFOBEMS ARE WE TRYING TO SOLVE, 

The transportation safety problem generally is divided into three parts: 

0 Accident avoidance (or accident prevention) 
0 Accident survivability and damage limitation 
0 Emergency response and accident recovery 

These problems have many potential solutions some of which may be 
unacceptable. 

0 A "safe" system might be too expensive to be economically 
feasible. 

0 To shift traffic to the "most safe mode" would have 
unknown effects on safety and on transportation economics. 

0 A safer, more crash-worthy car might require higher energy 
use. 

Improved emergency response would shift expenditures from 
the private to the public sector. 

0 Desirable safety features may be unacceptable to the public. 

0 
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Based on its statutory authority, each modal administration i n i t i a t e s  
and manages programs directed toward improving safety i n  one or more 
of the basic safety categories (avoidance, survivability, recovery). 
lh?se >ro,rl-ala s,Lploy d ,ra-iaty of means: 
safety measures, set t ing standards, inspection and enforcement, licensing, 
cer t i f icat ion,  and training. In support of its programs, the admini- 
s t ra t ions engage i n  research and development for  both hardware and software 
support. 

In May 1975, The Fourth Workshop on National Transportation h.oblems 
addressed the role of government i n  transportation RED. 
report of the fourth workshop is included with the materials of t h i s  
conference. 
transportation RED, including such considerations as: 

special funding t o  encourage 

A copy of the 

This report describes i n  broad terms some problems of 

0 The division of responsibility for  transportation RGD 
between federal, s t a t e  and local governments 

0 The need for  new inst i tut ional  forms t o  speed introduction 
of techology 

0 hhat can be done t o  assure implementation of RED findings? 

0 h a t  i s  it worth t o  people t o  walk away from an accident 
without loss of l i f e  or limb? 

0 Carl tile socio-economic effects  of federal in i t ia t ives  be 
properly measured? 

0 How can the federal government trade off security, safety, 
time and convenience of transportation? 

0 Are there inst i tut ional  barr iers  t o  technology implementation? 

0 What is the impact of c i t izen participation i n  decision making? 

0 Transportation research should pay closer attention t o  the 
value system of the potential users. 

0 Transportation goals are not c lear ly  perceived. 

0 Lead t i m e  of technologic RED is not significant compared t o  
other lead times (economic, inst i tut ional ,  and environmental 
change). 

Each of these points has special significance i n  the specific area of 
safety research. The Sixth Workshop can build on the previous one by 
examining safety aspects of such research requirements. 

To find the r ight  answers, we f i r s t  must ask the r ight  questions. 
are not yet sure that  we are doing so. 
observed it is  attacked. 
Are we attempting t o  break down a wall that  we could more easi ly  step 
around? 
toward increasing average transport speed, the solution would not have 
been an RFP for  an aerodynamically perfect saddle. 
a new vehicle, the "horseless carriage." 
problems are met by hardening, strengthening, or  redesigning a sub-assembly. 
These approaches are meritorious and necessary, but they are not what we 
w i l l  be addressing i n  t h i s  conference. Review of the National Transpor- 
ta t ion Policy Statement shows that  the Departmental p r ior i ty  research 
needs f a l l  into three broad categories:* 

We 
When a problem of safety is 

ht are we attacking a t  the correct point? 

I f  i n  the early 19OO's, transportation research had been directed 

The solution required 
Too often specific safety 

*Extracts expressing specific needs for  research are contained i n  Appendix 2 
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First: Wnat are the institutional barriers to 
safety improvements, and how can they 
be overcome? 

By what planning process can safety 
goals best be established? 

systems and management systems are 
required by the Department of 
Transportation to set priorities, 
administer programs, and evaluate 
results? 

Second: 

Third: What analytic tools, information 

This Cor,ference will focus on research required to assist the Department 
of Transportation in these areas. 
three panels, each dealing with one of  the above issues. 
and general introduction to each panel subject is contained in the 
following sections. 

Conferees will participate in one of 
A background 

PANEL 1: INSTITUTIONAL PROBLEMS IN TRANSPORTATION SAFETY 

OBJECTIVE: To clarify research needs in the area of institutional 
factors 

PANEL DISCUSSION AREAS 

Ia Federal-State-Local Relations 

Who is best able to handle each aspect of the safety 
problem? Who has the responsibility under law? If 
differences exist, can they be reconciled? 

What is the impact on State and local governments of 
differing enforcement strategies (regulation, incentive, 
persuasion, licensing, certification, fines, court action, 
etc.) 

hhat is the impact of safety programs on State and local 
institutions (public funding, public services, education 
and training). 
sought through programs for accident avoidance, accident 
survivability, or accident recovery? 

Is there an optimum attainable responsibility among Federal, 
State and local authorities? 

How does this vary if the same goal is 

Ib Federal-Industry Relations 

How much control is required to achieve a desired level 
of safety? 

What has been the impact of safety standards and regulations 
on industry (safety, services, prices, energy use, economic 
viability, competition)? 

Have safety programs caused distortion in competition or 
affected competitive entry in the transportation industry? 

What is the impact of different enforcement strategies or 
intra- and inter-industry factors (regulation, incentives, 
persuasion, licensing, certification, fines, court action, 
etc.) on safety, by modes. (past and present) 

1-6 



Have federal funds for  safety technology reduced or  increased 
industry research and development? What is  the proper mix? 

IC Federal-Public Relations ' 

Has the representation of public interests  been productive 
or counterproductive i n  set t ing safety standards? 

How can the public's willingness t o  accept higher r i sk  and 
lower cost (or conversely to  pay a higher price for  a lower 
r isk)  be determined? 

What conclusions can be drawn from the public's apparent 
willingness t o  accept different r i sk  rates  i n  different 
transportation modes? Are inst i tut ional  factors present 
(consumer groups, user groups, employee o r  other special 
interest  groups)? 

PANEL 11: PLANNING AND GOAL SETTING FOR TRANSPORTATION SAFETY PROGRAMS: 
THE CONSEQUENCES OF PROCESS 

OBJECTIVE: To re la te  the goal set t ing process with the probability 
of goal attainment. 

PANEL DISCUSSION AREAS: 

I Ia  Standards of Safety 

Is  it useful t o  different ia te  goals i n  terms of reduction 
of accidents, reduction of injur ies ,  reduction of f a t a i l i t i e s ,  
o r  reduction of probability of catastrophic accidents? 
meaningful goals be se t  i n  these areas? 

Hdw should standards ref lect  the differing r i sk  rates  of 
different groups: employees, users, public-at-large? 
Such groups have different safety expectations, receive 
different benefits and pay different costs, yet a l l  interact 
i n  achieving consensus for  goals. 

Can 

IIb Willingness to  Risk 

hhat is the impact of willingness to  r i sk  on goal setting? 
On r i s k  variation from one mode to  another? On r i sk  
variation from one group t o  another? 

How is willingness t o  r i sk  related t o  willingness t o  pay 
for  changes i n  the r isk level? 
acceptance of safety standards? 
r i s k  be measured? Be modified? 

How is t h i s  related t o  
How can willingness t o  

I I Ic  Development of Standards 

How does the development process re la te  t o  acceptance of 
the resulting standards? 

What type of educational or public re la t ion programs 
relating t o  r i sk  perception and r isk acceptance should 
precede or  accompany the goal set t ing process? 
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What role should be placed by consumer groups, user 
groups, and other public groups in planning and goal 
setting? 

What role should be played by State and local groups? 
What is the national impact of local variation in risk 
rate? 

PANEL 111: DEPAR'IMENTAL MANAGEMENT, INFORMATION, AND EVALUATION 
DECISION M4KING IN "E WORLD OF CHANGE 

ORJECTIVE: To describe research needs for management of safety 
programs. This includes data collection requirements, 
information systems, evaluation systems and management 
systems which provide the capability to evaluate the 
consequences of safety program changes on the mode 
involved, other transportation modes, and on other 
national priorities. 

PANEL DISCUSSION AREAS: 

IIIa Information Systems 

What are the requirements for  data collection, data 
definition, storage, retrieval, dissemination, and use? 

How should departmental systems interact with other 
systems for technology transfer? 

IIb Analytic Tools and Techniques 

What analytic tools and techniques are required for 
data analysis? 

By what models should the social and economic consequences 
of safety programs be distributed by mode? by risk level? 
by class of user? 

IIIc Evaluation System 

Can evaluative criteria be established which measures 
all transportation modes on the same safety scale? 

What evaluative criteria can be employed to measure program 
accomplishments? 
evaluated? 

I I Id Management Systems 

How should such data be collected and 

What are requirements for integrating safety considerations 
into departmental management systems? 

What is the modal transferability of safety strategies and 
techniques (incentives, licensing, fines, enforcement, etc.)? 
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APPENDIX 1 

TRANSPORTATION SAFETY STATUES 
ADMINISTERED BY DEPARTMW OF TRANSPORTATION 

SUBJECT 

Aviation Safety 

Highway Safety 

!&tor Vehicle Safety 

Motor Carriers 

Hazardous Materials 

Gas Pipelines 

Boating Safety 

Port  Safety 

Navigation and Merchant 
Marine Safety 

Urban Mass Transit 

Department of Transportation 

Rail Safety 

STATUTE 

Federal Aviation Act of 1958 
(49 U. S. C .  1301) 

T i t l e  23, United States  Code, 
Chapter 4 

National Traff ic  and Motor 
Vehicle Safety Act of 1966 
(15 U. S. C. 1381) 

In t e r s t a t e  C m e r c e  A c t ,  Par t  I1 
(49 U. S. C. 431) 

Hazardous Materials Transportation 
A c t  88 S ta t .  2156 (PL 93-633) 

Natural Gas Pipeline Safety A c t  
of 1968 (49 U. S. C. 1671) 

Federal Boat Safety Act of 1971 
(46 U. S. C .  1451) 

Ports and Waterways Safety Act of 
1972 (33 U. S. C. 1221) 

Various provisions of t i t l e s  1 4 ,  
33, and 46, United States  Code 

Urban Mass Transi t  A c t  of 1964 
(PL 89-562) Assistance Act of 1974 
(PL 93-503) 

Department of Transportation Act 
(PL 89-670) 

Railroad Safety Act of 1970 
(45 U. S. C. 431) 

Rail Safety Improvement A c t  of 1974 
(PL 93-633, 88 S t a t ,  2156 

Note: See also 49 CFR, Parts  1-700; 14CF4100-190 (Aviation): 
33 CF4100-199 (Maritime: 46 CFR 1-399 (Maritime) 
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APPENDIX 2 

EXTRACT 
STATEMEWE OF RESEARCH NEEDS 

FRCM 
A SAl"' OF NATIONAL TRANSPORTATION POLICY 

The followine are emressions of research needs drawn from A 
Statement of"Nation2 Transportation Policy issued by SecreFary 
Colemen September 17, 1975. 

Page 

1 'We must seek a more rational delineation of responsibility 
(for safety) among the levels of governments." 

2 "Government should devote sufficient resources to the 
development and enforcement of reasonable standards of 
safety . . . ." (Question: What are reasonable standards? 
How are they determined? 
'I. . . .consistent with cost-benefit analysis where 
appropriate" (Question: When is it appropriate?) 

How can they be enforced?) 

2 

3 

4 

9 

10 

"We need to use these tools (statutes, courts, 
administrative processes and analytic procedures) to 
make better decisions and ensure steady progress each 
year in reducing accidents." 

"We must recognize and evaluate the consequences of 
government action on the competitiveness of other modes--- 
We must make a concerted effort to remedy the imbalance of 
past actions and assure fairness in future actions, or at 
least fully recognize and weight the adverse effects of 
present imbalances . I '  

"The Federal government should define its role---in 
defining and working to advance national priorities 
through persuasion, incentive, regulation, and enforcement 
where the magnitude of the problems and their national 
importance require a federal response, e.g., safety." 

"The Federal government should improve its performance 
measures - -  in assessing the effectiveness of alternative 
federal programs and policy options and evaluating the 
health and progress of the transportation system." 

"The automobile is a . . . . major contributor to fatalities, 
injuries, air pollution, high energy consumption and 
congestion. 
intelligent and socially responsible utilization are matters 
of urgent and continuing concern." 

"Some common denominator is required against which public 
investments in alternative modes of transportation can be 
assessed. " 

(We will) mnitor the effect of Federal actions in terms of:  

"(a.) Is the public getting lower cost, safe, and 
efficient service?" 

"(d.) Is the transportation sector, including the 

Both its technical performance and its more 

manufacture of equipment, growing in productivity, 
developing new technology, improving safety and 
performance?" 
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Appendix 2 (cont'd) 

Page 

13 

15 

22 

23 

24 

29 

33 

I 

33- 

35 

"Standards adopted must strike a judicious balance 
between results achievable, costs, and secondary 
impacts." 

(With respect to the entry of new firms) "We will encourage 
somewhat more liberal entry policies, recognizing the need 
to balance freedom of entry with the requirements of safety, 
financial fitness and reliable and accessible service to 
all customers ." 
"The dilemma for the decision maker lies in the paucity 
of information by which to gauge what improved levels of 
performance may be realized with different expenditure 
levels, or  by which to conduct comparative analyses of what 
improvements may be expected with the same expenditure in 
different programs . . . . This requires new kinds of 
measurement including the development of measures of 
performance for making comparisons on an intermodal basis." 

"We should improve the process by which the comparative 
effectiveness of federal expenditures is judged and seek a 
more rational allocation of federal resources . . . . This 
requires an improved capability to plan comprehensively, 
to compare benefits and costs and to monitor the performance 
of the systems, making adjustments in policy and programs 
as required to achieve the desired objectives." 

"We should improve our capability to make cost-benefit 
comparisons of different Federal programs. 
if we could measure the lifesaving impact of a given 
expenditure on Coast Guard search and rescue operations 
and on FAA air traffic control systems, we would be more 
confident about allocating limited resources between them." 

" . . . . Research, development and demnstration on more 
efficient public transit, medical evacuation and accident 
prevention in rural areas." 

"We need to improve the process by which we reach decisions 
to insure that the safety, environmental and economic 
consequences of alternative course of action are anticipated 
and understood." 

"We m t  continue to improve the information base for 
decision making. Sound experimental and operational data 
should be obtained to the extent possible prior to 
implementing regulations. 
useful mechanism for making comparative evaluations among 
alternatives. - - - -  We must make sure that all benefits 
and costs, including those that cannot be easily 
translated into monetary tern or  ever quantified at all, 
are included in the analysis and weighed in the decision 
making process." 

" . . . . the consumer should have some choice about how 
much he is willing to pay for additional safety, especially 
in private transportation systems. 
the safety of others, government as a protector of the 
public interest has a greater responsibility to step in and 
make the choice." 

For example, 

Cost benefit analysis is one 

Mien hazards affect 
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Appendix 2 (cont'd) 

Page 

36 " . . . . critical review of the safety standards and 
regulations we have issued. The goal is t o  determine 
which of these provide net social benefits." 

"We m u s t  define c r i t e r i a  (for safety) and establish a 
process that  w i l l  help us arrive a t  reasonable actions 
i n  the public interest  and insure incremental improve- 
ments i n  safety each year commensurate with advancing 
technology, improved f a c i l i t i e s ,  and consideration of 
other federal p r ior i t ies  . . . .I' 

"We also are attempting to  develop a model automobile 
the occupants of which would survive a 50 m i l e  per hour 
head on crash." 

"Education programs and curriculum guides for  teachers 
from kindergarten through the adult level or  enable 
students t o  become effective transportation consumers 
and ultimately, more knowledgeable participants i n  
c o m i t y  transportation planning." 

t o  a l l  consumers. 
the commitment of those who use, benefit from, or  are 
deprived of transportation services." 

36 

36 

40 

4 1  " . . . . we seek solutions through opening up the process 
For making consumerism work requires 

1-12 



APPENDIX I1 

CONFERENCE ON 
IWERMOIW, SAFETY RESEARCH NEEDS 

APRIL 28-29, 1976 

ATTEMlANcE LISTS 

DR. JAMES E. AARON (PANEL I) 
COORDINATOR, SAFETY CENIER 
SOUTHERN ILLINOIS UNIVERSITY 
CAREOW, ILLINOIS 62901 

DR. MARLES I. BARTFED (PANEL 111) 
PROFESSOR OF hW4- 
AMERICAN UNIVERSITY 
WASHINGTON, D. C. 20016 

RADM WILLIAM M. BENKERT, G-M/82 
OFFICE OF MERCHANT MARINE SAFETY 
UNITED STATES COAST GUARD 
U. S.  DEP- OF TRANSPORTATION 
WASHINGION, D. C. 20590 

LUDWIG BENNER. TSTS-50 (PANEL 111 
CHIEF,' &us MATERI~S BW& 
FEDERAL AVIATION ADMIN. BLJX. 
800 INDEPENDENCE AVENUE, S.W. 
WASHINGTON, D. C. 20590 

DONALD W. BENNETT, RCC-1 
bDDERATOR. PANEL 11 
OFFICE OF'SAFETY ' 

FEDERAL RAILROAD AIPU1IN. 
U.S. DEPAIlTMENT OF TRANSPORTATION 
WASHIN'XON, D. C. 20590 

DR. JAN B E W W  fPANEL 111 
ASSOCIATE PF3lFESS6R 
DEPARTWNI OF PSYaOLOGY 
UNIVERSITY OF S W  M O T A  
VERMILLION, SOW DAKOTA 57069 

ROBERT J. BETSOLD, HRS-40 
OFFICE OF RESFARCH 
FEDERAL HIGHWAY M N .  
U.S. DEP- OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

PHILIP H. BOLGER, TES-10 (CHAIRMAN) 
DIRECTOR, OFFICE OF SAFETY AFFAIRS 
OFFICE OF THE SECRETARY 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGION, D. C. 20590 

WILLIAM J. BURNS, TES-20 
OFFICE OF SAFETY AFFAIRS 
OFFICE OF "E SECRETARY 
U.S. DEP- OF TRANSPORTATION 
WASHINGION, D. C. 20590 

PROFESSOR B. J. CAMPBELL 
UNIVERSITY OF NORTH CAROLINA 
HIGHWAY SAFETY RESEARCH CENTER 
W E L  HILL, NORTH CAROLINA 27514 

ELMIND J. W I L L 1  
ASSOCIATE PROFESSOR 
TRANSPORTATION PLANNING DEPARTMEiVT 
POLYTECHNIC INSTITlJlT OF NEW YORK 
NEW YORK, NEW YORK 11201 

JACK CARROLL, (PANEL 111) 
EXECUlTVE VICE PRESIDENT 
FLIGHT SAFETY FOUNDATION, INC. 
1800 NORTH KENT STREET 
ARLINGTON, VIRGINIA 12209 

PROF. EVEREIT C. CARTER (PANEL 111) 
DEPARTMENT OF CIVIL ENGINEERING 
UNIVERSITY OF MARYLAND 
COLLEGE PARK, MARYLAND 20742 

JUDITH T. COMJOR, TES-1 
ASSISl'AIvT SECRETARY FOR 
ENVIRO"I', SAFETY 6 CONSUMER 
AFFAIRS 

OFFICE OF THE SECRETARY 
U. S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

DR. JAMES OOSTANTINO 

PROF. F. COUNCIL (PANEL 111) 
UNIVERSITY OF NORTH CAROLINA 
CRAIGE TRAILER PARK 
SOm CAMPUS 
CHAPEL HILL, NORTH CAROLINA 27514 

EUGENE DARLING, TSC-622 
TRANSPORTATICN SYSTEMS CE"ER 
KENDALL SQUARE 
WBRIXE, MASSAWSETTS 02142 

LCDR STEPHEN H. DAVIS (PANEL 111) 
MARINE SAFETY PROJECTS BRANCH 
UNITED STATES COAST GUARD 
U .  S. DEPARTMENI' OF TRANSWRTATION 
WASHINGTON, D. C. 20590 

CESAR DELEON 
AnING DIRECTOR 
OFFICE OF PIPELINE SAFETY 
MATERIALS TRANSPOF3ATION BUREAU 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

11-1 



DR. PAUL DEVORE (PANEL 111) 
TECHNOLOGY EDUCATION DIVISION 
UNIVERSITY OF WEST VIRGINIA 
MORGANTOWN, WEST VIRGINIA 26506 

PROFESSOR FRANK DICESARE (PANEL I) 
SYSTEMS ENGINEERING DIVISION 
RENSSELAER POLYTECHNIC INSTITUTE 
TROY, NEW YORK 12181 

DR. R O W  ECK (PANEL 111) 
DEPAR"T OF CIVIL ENGINEERING 
WEST VIRGINIA UNIVERSITY 
MORWOlVN, WEST VIRGINIA 26506 

VINCEm J. ESPOSITO 
OFFICE OF VEHICLE SAFETY RESEARm 
NATIONAL HIGHWAY TRAFFIC SAFE3Y ADMIN. 
U. S. DEPAR"M3T OF TRANSPOWATION 
WASHINGTON, D. C. 20590 

LYLE D. FILKINS (PANEL I) 
HIGHWAY SAFETY RESEARCH INSTITUTE 
HURON PARKWAY & BAYTER ROAD 
ANN ARBOR, MICHIGAN 48105 

BRUCE FLQHR 
DEPUTY ADMINISTRATOR 
FEDERAL RAILROAD ADMIN. 
U. S. DEPARTMEW OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

JAMES L. FLQEY. J R .  (PANEL 11 
OFFICE OF HIGIGAY GETY . 
FEDERAL HIGHWAY ADMIN. 
U. S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

FRANK E. FULTON, CHIEF 
TECHNICAL DIVISION 
OFFICE OF PIPELINE SAFETY OPERATIONS 
MATERIALS TRANSPORTATION BUREAU 
U.S. DEP- OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

SALLY FREE 
CENTER FOR AUTO SAFETY 
1 2 2 3  DUPONT CIRCLE BUILDING 
WASHINGTON, D. C. 20036 

ALFRED W. GRELLA (PANEL 11) 
AQING CHIEF, REGULATIONS DIVISION 
MATERIALS TRANSPORTATION BUREAU 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

DR. JOHN V. GRIMALDI (PANEL I) 
DIRECTOR, ?HE Cl37ER FOR SAFE?Y 
NEW YORK UNIVERSITY 
NEW YORK, NEW YORK 10003 

PROF. JEROME W. HALL (PANEL 11) 
ASSOCIATE PROF. OF CIVIL ENGINEERING 
UNIVERSITY OF MARYLAND 
COLLEGE PARK, MARYLAND 20742 

PAUL HAMMER (PANEL I) 
AMERICAN INSTITUTE OF MERC"r 

1625 K. STREET, NW. 
WASHINGTON, D. C. 20006 

WILLIAM L. " B U R Y  (PANEL I) 

SHIPPING 

NATIONAL FIRE PREVENTION AND 
CONTROL ADMINISTRATION 

D E P A R m  OF C M R C E  
WASHINGTON, D. C. 20230 

ERSKINE E. HARTON, JR. (PANEL 111) 
SCIENCES BRANCH 
MATERIALS TRANSPORTATION BUREAU 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D.C. 20590 

ROBERT E. HEIGHTC". J R . .  P.E. 
'HIGHWAY USERS FEDERATION $OR 

SAFETY AND MOBILITY 
TRANSPORTATION ENGINEER 
TRANSPORTATION DEVELOPMENT DIVISION 
1776 MASSACHUSE'ITS AVENUE, N.W. 
WASHINGTON, D.C. 20036 

PROF. ROBERT L. HESS (PANEL I11 
HIGHWAY SAFER RESEAR& INSTIT~E 
UNIVERSITY OF MICHIGAN 
HURON PARKWAY AND ENTER ROAD 
ANN ARBOR, MICHIGAN 48105 

PROF. CHARLES 0. HOPKINS (PANEL 111) 
UNIVERSITY OF ILLINOIS 
AVIATION RESEARCH LABORATORY 
SAVOY, ILLINOIS 61874 

PROF. MICHAEL HORODNICEANU (PANEL 11) 
RESEARCH ASSOCIATE 
TRANSPORTATION PLANNING AND ENGINEERING 
POLYTECHNIC INSTITWE OF NEW YORK 
BROOKLYN, NEW YORK 11201 

ALEXANDER G. HOSHOVSKY (PANEL 1111 
TRANSPORTATION RESEARCH 'AQNITY 
INFORMATION SERVICES 
OFFICE OF THE SECRETARY 
U.S. DEPARTMEW OF TRANSPORTATION 
WASHINGTON, D.' C. 20590 

PROF. JOHN LACY (PANEL 111) 
UNIVERSITY OF NORTH CAROLINA 
CRAIGE TRAILER PARK 
s m  CAMPUS 
CHAPEL HILL, NOKI" CAROLINA 27514 

PROF. ERASTUS H. LEE (PANEL I) 
MEl3A"ICAL ENGINEERING AND APPLIED 
MECHANICS DIVISION 

STANFORD UNIVERSITY 
STANFORD, CALIFORNIA 94305 

JOHN F. LEYDEN, PRESIDEJR (PANEL 11) 
PROFESSIONAL AIR TRAFFIC CONTROLLERS 
ORGANIZATION 

2100 M. STREET, N.W. 
WASHINGTON, D.C. 20590 

11-2 



NILS A LOFGREN (PANEL 111) 
MANAGER, TRANSPORTATION AND SAFETY 
FEDERAL LIAISON DEPARTMENT 
MXOR VEHICLE M4"FACTURERS ASSN. 
WASHINGTON, D. C. 20006 

EDWARD MARCOLIN (PANEL I) 
8500 FREYMAN DRIVE 
CHFJY CHASE, MARYLAND 20015 

PROF. J. B. MARGOLINA (PANEL 11) 
DIRECTOR, EWCATIOW POLICY GRMm 
PROGRAM OF POLICY STULUES IN 
SCIENCE AND TECHNOLOGY 

GEORGE WASHINGTON UNIVERSITY 
WASHINGTON, D.C. 20006 

ALBERT J. MARMO 
OFFICE OF BOATING SAFETY 
U.S. COAST Gum 
U. S. DEPARTMJXI OF TRANSPORTATION 
WASHINGTON, D.C. 20590 

RUSSELL MCCLEERY (PANEL 11) 
VICE PRESIDEMI 
MXOR VEHICLE MANUFACTURERS ASSOC. 
1909 K. STFEET., N.W. 
WASHINGTON, D.C. 20036 

LAWSON M. MCKENZIE 
OFFICE OF UNIVERSITY RESEARCH 
OFFICE OF 'MF SECRETARY 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D.C. 20590 

DR. MARION MISCH (PANEL I) 
GEORGE WASHINGTON UNIVERSITY 
PROGRAM OF POLICY STUDIES IN 
SCIENCE AND TECHNOLOGY 

WASHINGTON, D. C. 20006 

ROBERT E. MONROE (PANEL 11) 
VICE PRESIDENT 
AIRCRAFT OWNERS AND PILOTS ASSOC. 
7315 WISCONSIN AVENUE 
BETHESDA, MARYLAND 20015 

ROBERT E. PARSONS 
ASSOCIATE ACPilINISTRATOR FOR 
RESEARCH AND DEVELOFMENT 

FEDERAL RAILROAD AJNINISTRATION 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D.C. 20590 

GEORGE J. PASTOR 
ASSOCIATE ADMINISTRATOR FOR 
RESEARCH AND DEVELOPMENT 

URBAN MASS TRANSPORTATION AJNIN. 
U.S. DEPARTMEW OF TRANSPORTATION 
WASHINGTON, D.C. 20590 

PROF. LOUIS J. PIGNATARO (PANEL 11) 
HEAD, DEPAR~NT OF TRANSPORTATION 

POLYTECHNIC INSTITUTE OF NEW YORK 
BRWKLYN, NEW YORK 11201 

PLANNING AND ENGINEERING 

DR. M I W L  J. W I N S  (CHAIRMAN) 
DIRECTOR. OFFICE OF UNIVERSITY RES- 

~~ ~ 

OFFICE Of. ?HE SECRETARY 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTCN, D. C. 20590 

W. W. RANKIN (PANEL I) 
DEPUTY DIRECI'OR 
TRANSPORTATION DEVELOPMEIV DIVISION 
HIGHWAY USERS FEDERATION 
1776 MASSACHUSETTS AVENUE,N.W. 
WASHINC;ION, D.C. 20036 

PROF. HAROLD E. ROLAND (PANEL 11) 
D E P A R m  G-RIRMAN 
SAFETY CENER 
UNIVERSITY OF SOUlXERN CALIFORNIA 
LOS ANCZLES, CALIFORNIA 90274 

ROBERT D. RUDICH (PAKEL I) 
AIR TRAFFIC C0"ROL ASSOCIATION, INC. 
525 SCHWL STREET, N.W. 
WASHINGTON, D.C. 20024 

DR. EUGENE R. RUSSELL (PANEL I) 
KANSAS STATE UNIVERSITY 
MAN", KANSAS 66506 

PROF. DAVID A. SANDS (PANEL 111) 
DIRECTOR AND RESEARCH ASSOCIATE 
UNIVERSITY OF TEXAS 
AUSTIN, TEXAS 78712 

CHARLES F. SCHEFFEY 
(MODERATOR,PANEL 11) 
DIRECTOR. OFFICE OF R E S W  
FEDERAL HIGHWAY ADMINISTRATION 
U. S. DEPARTMIXI OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

DR. HEROLD SHERMAN, DI~CIOR 
SCHWL OF AEROSPACE MANAG= 
UNIVERSITY OF SOUTHERN CALIFORNIA 
LOS ANGELES, CALIFORNIA 90007 

PAT SIMPICH (PANEL 111) 
SYSTFNS ANALYSIS AND EVALUATION 

URBAN MASS TRANSPORTATION ADMIN. 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

HONORABLE JC" SNOW 
DEPUTY UNDER SEUETARY 

DIVISION 

U.S. D E P A R m  OF TRANSPORTATION 
WASHINGTON, D. C. 20590 

PROF. WILSON H. TAM( (PANEL 111) 
COLLEGE OF ENGINEERING 
UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 61801 

DEAN TAYLOR (PANEL 111) 
SIBLEY SCHWL OF MEWICAL ENGINEERING 
CORNELL UNIVERSITY 
ITHACA, NEW YORK 

11-3 



DR. JAMES I, TAYLOR (PANEL 111) 
D E P A R W  OF CIVIL ENGINEERING 
PENNSYLVANIA STATE UNIVERSITY 
Ij~IVERSITY PAW, PENNSYLVANIA 16802 

DONALD TISDALE (PANEL 11) 
PROGRAM MANAGEMENT STAFF 
SYSTEM RESFARCH AND 
DEVELOPMEW SERVICE 

FEDERAL AVIATION ADklINISTRATION 
U.S. DEPARTMENT OF TRANSPORTATION 
WASHINGTON, D.,C. 20590 

HONORABLE WEBSTER TODD, JR. 
CHAIRMAN, NATIONAL TRANSPORTATION 

800 INDEPENDENCE AVENUE, S.W. 
WASHINGTON, D.C. 20590 

HENRY WAKELAM) (PANEL 11) 
DIRECTOR, BUREAU OF SURFACE 
TRANSPORTATION SAFETY 

NATIONAL TRANSPORTATION SAFETY 
Born 

800 INDEPENDENCE AVENUE. S. W. 
WASHINGTON, D. C. 20590 

ALAN J. WARSHAWR 
(CONFERENCE COORDINATOR) 
2407 BRENIWWD PUCE 
ALEXANDRIA, VIRGNIA 22306 

SAFETY BOARD 

11-4 

REGISTRATION: MS. PAT SPIPICH BEING REGISTERED BY MS. “4 WHITFIELD AND US. FATIMAH SAID 



APPENDIX I11 

LISTING OF IDENTIFIED RESEARCH REQUIREWNTS 
FRml THE INTERlrODAL sAFM?I RESFARCH NEEDS 

CONFERENCE 

HELD APRIL 28-29, 1976, WASHINGTON, D.C. 
_cc 

Part ia l  Listing of needs from conference transcript organized by: 

I. General 

1. Development of optimum organization a t  s t a t e  and local 
level t o  respond t o  federal programs. 

Impact of federal revenue sharing vs program grants t o  
s ta tes  for  safety programs. 

Value system analysis involving public perceptions 
(including segmentation) example: 
rule. 

How can we "sell" the public on the safety measures, o r  
a safety problem i n  general? 

2 .  

3. 
"independence" vs safety 

4 .  
What a r t  motivators? 

5. How can safety warnings (vehicle) be made credible t o  
the public when the accident ra te  i s  one t o  30 million miles 
of t ravel?  

11. Program/Evaluation 

1. 

2 .  

How does regulation affect  safety? 

To what extent does the market process under-produce o r  
over-produce safety? 

Are Safety problems best addressed by rules and regulation 
or through dissemination of information, insurance, and 
other means? 

3.  

4.  What are factors involved, and how t o  evaluate balance 
between: 

a .  
b. 
c. 

d. 

IHow can we predict the consequences of various safety programs? 

What information is required t o  make safety program decisions? 

Methodology for  balancing long range programs against short 
range requirements involving diversion of resources. 

Determination of adequacy of data for  problem solving 

Risk analysis methodology, particularly balancing U.S. energy 
requirements against probability of accident. 

Reporting system requirements for  data collection, evaluation 
and program management. 

safety and transportation system efficiency 
safety and other socially desirable goals 
safety and economic v iab i l i ty  of competing 
modes 
safety and various safety program options 

5. 

6. 

7. 

8. 

9. 

10. 
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11. How much research is required before decision is made 
in the face of uncertainty. 

Is the Highway data base adequate fo r  decisions of the 
agency? 

What is the effect of lack of uniformity in state and 
local police reports; what gains if uniformity achieved; 
what costs? 

Cost benefit analysis involving safety costs vs lives 
saved, pollution, energy use, etc. 

Is the statistical data base adequate for decision making? 

Cause and effect relationship of equipment changes; risk 
analysis. 

Methodology for establishing safety program priorities. 

Data base requirements for equipment maintainability and 
reliability prior t o  equipment standardization program. 

Methodology for local transit planning. 

Prioritization methodology for break away signs and 
impact attenuators on 3 . 8  million miles of low risk 
probability roads. 

Effectiveness evaluation of safety programs. 

mat data should be collected from police accident reports; 
balance benefits against cost of attaining data and probability 
of consistent collection? 

Methodology for aggregation of data on low volume roads for 
determining countermeasures to be employed. 

Methodology for hazard rating formula for high hazard 
locations. 

Development of surrogates for fatalities in hazard ratings. 

Data requirements for effective rule making (Data to be 
accurate and convincing). 

How to measure effectiveness of fleet safety programs. 

Need for national monitoring system or "listening device" 
to perceive changes and safety impacts (e.g., people afraid 
of small cars due to lack of safety, yet such vehicles 
pushed by EPA). 

How to prove or disprove effectiveness of driver training. 

How to develop a rigorous experimental design for situations 
involving very small effects in a "noisy" environment. 

What methodology can be used t o  determine the level of safety 
acceptable to the public? 

Social and economic models for evaluation of safety programs. 

Evaluation of enforcement rules and strategies vis-a-vis 
highway system design. 
for safety standard (Example problems: 
laws, seat belt interlock system, search and rescue). 

12. 

13 .  

14 .  

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
What is best enforcement strategy 

motorcycle helmet 
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34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

Impact on safety and interstate commerce if states 
permitted to establish differing rules on safety which 
precluded free movement of vehicles across state borders. 

Cost of safety programs vs benefits: case studies, to 
include effect on competition. 

Should we legislate hazardous materials transportation 
off one or  more modes of transport as unsafe? Economic 
impact ? 

Does the procedure which provides for representation by 
organized groups skew the safety program solution 
unf avorab 1 y? 

How should DOT publish o r  publicize its proposed rule 
making for maxim response and maximum safety input. 

Methodology for  determining values and acceptability of 
safety program. 

What is best measure of exposure to evaluate modal accidents 
and to make intermodal comparisons for resource allocation? 

How can the accident rate for vehicles going into production 
be predicted in order to develop risk levels, or  to make 
such consumer information available? Normally risk levels 
are based on accident experience. 

What are the parameters and limitations of data requirements 
for safety program decisions? 

What are the data requirements, (definitions, by user, by 
mode, by decision type)? 

Should data collection systems be based on accidents, or on 
incidents involving both accident and non-accident failures? 
Are there other surrogates for accidents? 

Need for national collection system f o r  movement of hazardous 
materials; by type material, by quantity, by packaging, by 
mode. 

111. Human Factors (comications/motivation) 

1. 

2 .  

3. 

4. 

5. 

6 .  

Human factors research: 85% of sea accidents involve human 
failures, Research in -man-machine interface, selection 
criteria, training, SOP'S, motivation, full range of "people 
problems". 

Safety requirements fo r  large LPG carriers and petroleum 
carriers,,particularly personnel qualification, selection 
and training criteria. 

Material classification for hazardous materials transportation. 

Handling of hazardous materials (qualification, training, 
inspection, facilities, packaging) detection, evaluation of 
risk. 

What factors are involved in driver motivation and behavior 
modification. 

why do drivers behave the way they do? 
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7 .  

8. 

9. 

10. 

11. 

12.  

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

' 25.  

26. 

2 7 .  

Man factors, man-machine interface problems. 

Human factors, use and effect of simulators in 
training. 

Mrman factors: 
features. 

Devices to keep drivers awake and attentive. 

Effect of age; we have minimum age--should we set maxim 
age? how? 

How will social changes of next 20 years affect the accident 
environment ? 

What is the most effective occupant restraint system, 
acceptable to occupants? 

What will be the impact on vehicle and highway design of 
solving the occupant restraint system problem and having 
a vehicle environment which presupposes a fully restrained 

Methodology for information exchange at state and local 
level. 

Mechanism to define clearly safety responsibilities among 
the various jurisdictions; federal, state, local. 
Organizational, communication problems. 

Safety coordination for Federal-State safety. 

Identification of aspects of Air Controllers performance 
which are most likely to result in critical control errors. 

Comprehensive study of human failures in ATC system. 

Applicability and impact of screening criteria/tests for 
air controllers. 

Can (and how) we change the attitude of the public by 
changing the rule making process to more involve the public? 

Attitudinal research involving safety, behavior, risk 
taking. 

Research results must be communicated to be useful. 
communications must be in acceptable language for the user. 
Can we establish requirements? 

Risk-taking characteristics of various population groups. 

Driver Education Standard and Curriculum to be revised to 
include emergency action requirements. 

Pedestrian traffic motivational research. 

Development of safety requirements and safety changes 
involving the elderly and handicapped groups. 
tie-downs in busses, seating arrangements, location of 
fare boxes). 

psychologic effect of various design 

occupant? 

This 

meelchair 

n 

n 
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.......... 

28. Study of r i s k  taking behavior i n  different l i f e  
stages (ages). 

Study of r i s k  taking behavior as resul t  of employer 
expectations of contractural obligations. (Drivers 
and schedules, Operators and n o m ,  etc . ) .  

How are infomation requirements of users defined; how can 
we get information t o  users, decision makers, RFP's, 
proposal writers, e tc?  

Human factors, effect  of communication overload on dr iver ;  
how t o  avoid t h i s  overload through sign type, location and 
through modification of requirement for transmitting 
information t o  driver. 

29. 

30. 

31. 

IV. Machine/kterials/Equipment 

1. Safety requirements for: Offshore pipelines 
LPG technology 
Hydrogen embrittlement 
Stress corrosion cracking 
Welding technology 
Plast ic  pipe technology 
Oderants 
Pipe coating and cathodic protection 
Arctic environment 

2 .  Wheel-rail technology. 

3 .  

4. 

High speed r a i l  flaw detection technology. 

Prevention of chain reaction propagation i n  hazardous 
materials transportation. 

Thermal shielding and coating technology. 5. 

6. Cargo shif t ing model. 

V. Environment 

1. 

2 .  

Safety requirement i n  cold temperatures. 

What is appropriate fa i l - sa fe  methodology i n  transit 
operations? 

Creating a "forgiving highway" through highway design. 

Effect of weather and weather information on accid&s. 

Perception and optical i l lusion creates accidents on 
highways. 
modifications prevent such i l lusions.  

3. 

4 .  

5. 
What training can overcome or environmental 
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