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PREFACE

The Urban Mass Transportation Adminisiration has become a major source of public
funded construction. To ensure the most efficient expenditure of these funds, UMTA
needs industry input in identifying how greater cost effectiveness could be achieved,
resulting in improved use of public funds. To this end, the Conference on Construction of
Urban Rail Transit Systems was held, bringing together UMTA policy makers and industry
representatives. The proceedings contain the remarks and comments from this meeting
and serve as a starting point for achieving more cost effective construction.
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we would soon approve Japanesc subway construction
for U.S. cities.”

Burt Beatty, Executive Vice President of the Asso-
ciated General Contractors of America had no com-
ment on this latest in the series of low bids by foreign
contractors on mass transit contracts across the U.S.

Robert Georgine, President of the AFL-CIO
Building and Construction Trades Department, said,
“We couldn’t care less. Our union contractors have
been out of the subway market for years.”

“It’s impossible isn’t it. Prepuosterous but not very
funny if you are a contractor. Perhaps only the
designers and owners were laughing. But we might
have built such a piece of fiction as well around
American designers to show them losing out to
Czechconsult, the organization of brilliant but long
repressed professionals from Czechoslovakia, who
lcarned from the Russians all the wrong ways to build
their Prague system. Or perhaps from Helsinki might
come the cost cutting Finnconsult which brought the
simple utility that gives all Finnish design its distinction
to the Helsinki mass transit system. And, if there is fun
to be made of others in construction, the owners cannot
escape as contributing to costs of construction through
their speeification, regulations, stipulations, complica-
tions. But we've made fun enough, and perhaps a few
serious points.

Let’s be serious now, as we consider the purpose and
the importance of this Fourth Annual Conlference on
Construction Technology sponsored by the Urban Mass
Transportation of the U.S. Department of Transporta-
tion. UMTA has billions to spend in capital grants to
cities needing new or improved mass transit facilities, A
major portion of those dollars will go to rail transit
systems. How those dollars-are to be spent is the ques-
tion that keeps UMTA rewriting, refining, its policy
statements and properly so. You will hear this morning
and we will discuss herc today and tomorrow, further
elaboration of what UMTA believes it must do to see
that its billions, the taxpayer’s billions, are spent effec-
tively.

Another way of stating the question before the house
is, what will UMTA’s billions buy? Whal, when sup-
plemented by the twenty percent local contribution,
will UMTA’s eighty percent grant money buy? How
many miles of product, product is double track urban
rail transit complete with stations. How many miles
will the billions buy? How many millions of dollars
must we spend here in the U.S. for a single mile of
modern rail transit system, It’s the likes of you here in
this room who hold the answers to these questions.

We are into a potentially emotional discussion here,
with our subject, *The Challenge of Building More
Cost Effective Urban Rail Transit Systems.” Two years
ago, Gene Dallaire, Associate Editor of Civil Engineer-
ing, titled the same suhject, and [ quote, “Desperate
Need to Slash Construction Costs of New Subways,”

and he brought forth some rebuttal that was somewhat
emotional.

It just happens that Russell McFarland, this morn-
ing’s moderator and one of the DOT staffers responsi-
ble for bringing me here to keynote this confcrence,
was a prime source for Gene Dallaire in his articlc that
claimed U.S. subways cost too much. T am amused by
the realization that McFarland is using us journalists,
using us to keep the heat on the owners, designers and
builders of subways. If this is a fair statement, and if
this is what he he doing, let me quickly state that I ad-
mire him and I admire his judgment. For I believe that
it is the job of the journalist to express ideals, to deplore
the status, define and report the better ways, to cn-
courage their use, to commend the users and, general-
ly, to provide information that can be acted upon and
possibly stimulate his rcaders to act.

If we construction journalists do our jobs, we are
reporting cost effective ways of producing miles of sub-
way, or of road, or bridge, or pipeline. We are, or we
should be, reporting better cheaper ways of producing
things constructed. And we truly suceeed when we can
claim to have been accclerators of change. When com-
munication leads to progress we accomplish our pur-
posc. When, despite communication, progress is slow,
when our industry appears reluctant to accept change,
when our industry everywhere is not planning, design-
ing or building in the very best ways it somewhere has
learned to plan, design and build, then the editor can
become very unhappy, and, as an obscrver, a reporter,
a critic of those who must actually do the work, pro-
duce the mile of subway, he can assume the temerity
even to come to a conference like this and keynote it.

Construction surely does suffer a communications
gap. The very best information on the ways to do
things is seldom in the hands of those who must do
them.The time lags between invention and applica-
tion, between proof and acceptance, between accep-
tance and general acceplance remain too great.

In winding up his affairs this fall as the construction
industry specialist in the National Center for Produc-
tivity and the Quality of Working Life, Louis . Alfeld
called poor communication in the fragmented con-
struction industry its greatest drag on productivity. I
would argue that the industry has been relatively quick
at adopting computers, CPM’s and the like, but I con-
cede that, generally, it is too slow at capitalizing on
tools and mcthods.

In 1974 as we probed the future in ENR'’s centennial
issuc, we concluded that in the areas of technological
development change will come fastest. It will come
more slowly in clearing the social and political con-
straints. In a 1976 conference on productivity, we in
the American Society of Civil Engineers looked at im-
proving the management, the planning and the design
processes of construction and deplored the clfect of



regulation, political and social. We also deplored and
should continue to deplore the construction industry’s
institutions and traditions that so resist change.
Challenged with the need to cut cost of subway con-
struction, U.S. owners, designers and builders blame
the system. The following arc some quotes from rehut-
tals that ran in Civil Engineering magazine in April,
1977, rebuttals to the Gene Dallaire article cited
above, and I quote, “The greatest costs are institutional
rather than technological. Badly needed is a reduction
of adversary relationships among engineers, owners
and contractors. Bidders must be given ample time to
review geotechnical data before bidding. Therc shonld
be full disclosure of all geo-technical data and con-
sulting engineering interpretation. The proper sharing
of risks is probably the best way to achieve both better
contracting practices and better climate for introduc-
ing new technology. Assumption of liability by the
federal government would foster more innovative ap-
proaches by designers. A board of engineering con-
sultants eould be uscful on a national basis to assurc
current accepted experience was being applied. A hin-
drance to adopting new technology is lack of contractor
experience.” Aud, finally, and not much rmore self-
damning than the foregoing, “It’s ridiculous to com-
pare subway projects in European cities with those in
the U.S. Differing contracting practices alonc make
such a comparison absurd. In most Eurcpean public
works contracting procedures, contractors have a
vested interest in making the design succeed.” Of
course, they do. How outrageously absurd it is that
U.S. practice would have it otherwise. The comparison
of U.S. and European practice is not absurd. The com-
parison is, admittedly, odious. But it would appear to
be that certain U.S. practice is absurd. What's so
sacrosanct about the way we've always done it? When
inflation showed building costs out of control some

years ago, the General Services Administration found a

way to fast track the design and construction process
and to interpose a new prolessional, a construction
manager, between the owner and his AE’s and contrae-
tors.

Super projects require special organization, perhaps
more special than the organizations of the BART's and
the WMATA's. Perhaps there’s something to he learned
from the management and construction support con-
tracts being awarded at cost plus award fees and the
packaging of AE assignments and fixed fee construction
contracts on such Saudi Arabian super projects as the
multi-billion dollar industrial and military compiexes,
the universities, the airports.

Next month in Scottsdale, Arizona, ASCE will spon-
sor and DOT, UMTA, DOE, EPA, and others will co-
sponsor, a conference an sharing risks and liabilities in
construction. The purpose of that conference, to be
keynoted by Grow Tuaneling Corporation’s President

George, no relation, Fox, is to carry forward the search
of the U.S. National Committee on Tunneling Tech-
nology of the National Academy of Science, a search
for better contracting methods for underground con-
struction. Let’s leave the gnestion of who pays for the
unexpected to that conference with a plea that there
should be not so much unknown, not so much unexpec-
ted. But let’s not leave the matter of new technology to
next spring's Fourth Rapid Excavation and Tunneling
Conference. It’s time to stop talking and begin letting
actions answer such questions as put forth by re-
searchers Boyd Paulson, John Fondahl and Henry
Parker. They ask, why must costs of major urban
transportation structures in the U.5. run from two to
ten times more than they do in other economically ad-
vanced countries? Is the industry right in placing
primary blame on regulators, the labor unions, con-
sumer activists and lawyers or is a share of the blame
rooted in the construction industry's own institutional
structure, organizational inertia, and conservatism.
The renowned Ralph Peck warns of over-conservatism
in geotechnical problems and, particularly, in
underpinning. He urges resistance to, “The compound-
ing of conservatism, injecting slightly conservative in-
terpretations at each step of a multistage problem.”
Before 1 leave Paulson, et al, T want to refute here the
researchers syndrome that shows itself at Stanford, at
M.LT. and, perhaps, other places, It is this mistaken
conception of the construction industry as a service in-
dustry, I've argued against it earlier in correspondence
with researchers who struggle under the misconception
and I'd like to refute it here publicly.

Construction is no more a service industry than is
manufacturing a service industry. Is the Ford assembly
line worker who tightens those twelve bolts providing a
service? Of course not, he's involved in the manufac-
ture of a product, an automobile. And, just as man-
ufacturing produces autos and T.V.’s and textiles and
steel shapes, the construction industry produces houses
and office buildings and bridges and dams, constructed
products. Of course, there are many such professional
services as planning, engineering, architecture, market
analysis, public relations, and law that go into the pro-
cess of delivering the product but on the bottom line
there is a product at a cost and let's not forget that.
Maybe with the mistaken notion that eonstruction is
just a marshalling of services of designers, constructors
and labor, we have lost sight of the real world in which
home builders set out to build a house. They don’t start
out to provide a service. They set out to build a house or
a whole community of houses to sell at a given price per
copy, in a given market, at a given time, just as surely
as automakers set out to produce a medium priced auto
of a given ycar’s model, or garment manufacturers, ['m
told, start with the selling price of a dress and work



back from there in their quantities and their materials,
their design, their marketing.

Do you remember the stary of the two bricklayers
who were asked what they were doing? The first said
he was laying bricks. The second said be was building a
cathedral. If ours wcre a service industry in which
everybody is laying bricks, who is building the
cathedrals? We know who's building the subways, you
are. And, the bottom linc for this conference, for all of
you who are assembled here, is the cost of your prod-
uct, a given mile of transit system produced in the U.S.
in 1978 and the years ahead. The project costs money
because the delivery process is complex and costly.
There arc many costs in the delivery process that do not
result in increased quality or economy in the finished
product and, these costs particularly should be iden-
tified and pruned.

But the ways of constructing must also change. T. D.
O'Rourke’s new study of European construction prac-
tices in tunneling for urban transportation concludes a
review of techniques with costs per mile that range
from ten and fifteen million dollars per mile in I.ondon
to 30.5 million dollars per mile in Brussels for tunnels in
soil and costs of twenty-five and thirty million dollars
per mile in Stockholm and Helsinki for tunnels in rock.
O’Rourke describes all the variables such as depth,
cross section, station dimensions and spacing, approx-
imate geology. Next to those European figures he puts
the downtown section, a downtown section of Wash-
ington, D.C. subway at almost sixty million dollars per
mile and a piece of Baltimore’s at almost seventy
million dollars per mile. O’Rourke recommends such
pussibilities as reassessing the scale of U.S. metro struc-
tures, that is, a cross section and station lengths.
Elimination of redundant support, temporary struc-
tures that might rather be permanent. Evaluation of
materials and performance specs such as, precast liners
and waterproofing requirements, adoption of specialty
methods and equipment, consolidation of services and
reduction of layers of authority, pre-qualification of
contractors and improved control of disputes.

Is the U.S. construction industry capable of such
changes or will suhway lines simply go the way of New
York City’s Second Avenue line? It has been priced to
death as construction underway badly outran available
money. Its completion, reportedly, is estimated to cost
over one hundred and forty million dollars per mile,
14.3 miles for two to three billion dollars. Or will
foreign subway builders move in and take over the con-
struction of U.S. urban rail transit systems as reported
to you in that December, 1982 ENR story I read at the
outset? Just in case the 1982 story pans out here’s an
editorial for the back page of that week’s issue.

Last week’s bidding on a section of Southern Califor-
nia Rapid Transit District subway line probably marks
the end of U.S. rail mass transit construction by U.S,

contractors. SCRTD surely will award the contract to
Kumagai Gumi, Company, Limited of Tokyo and its
Korean joint venture partner. Whether this trend
toward foreign take over of subway construction was
inevitable is a moot point today. Four vears ago, the
U.S. Department of Transportation and its Urban Mass
Transportation Administration was trying desperately
to find ways to control costs of U.S. built transit
systens. Through a series of conferences, policy
changes, research projects, urging and cajoling of
system owners, designers and builders, UM T A searched
for the delivery system that could produce cost effective
projects.

At a DOT sponsored conference precisely four years
ago, the cditor of this magazine in a keynote speech
said, “The industry everywhere is not planning, design-
ing or building in thec very best ways it somewhere has
learned to plan, design and build,” He said, com-
munication gaps produced costly time lags in applica-
tion of new tools and methods. He said, it was time to
act in response to charges of inertia and conservatism.
Thank you.

MR. MCFARLAND: Thank you, Art. I think that
set the stage beautifully for these two days.

JOHN J. FEARNSIDES

MR. MCFARLAND: I would like, now, to in-
troduce to you some of our people at DOT. As you
know, the Dcpartment of Transportation is an
organization made up of a number of administrations;
Highway UMTA, FAA and others. Some of you, many
of you, look at our organizations, our acronyms and
wonder what they mean. What I'd like to do this morn-
ing is introduce you to some of the people that run this
organization, that make it work, and the last presenta-
tion this morning will be a policy statement by our ad-
ministrator of UMTA.

Now, DOT is run by the Secretary of Transportation
and his staff. Under DOT arc the Administrations.
kach Administration run by an Administrator has its
staff. We have with us this morning Dr. Fearnsides,



Deputy Under Secretary of Transportation. Dr. Fearn-
sides has been in the Office of the Sccretary since
November of 1972 and is currently Deputy Under Sec-
retary. In this capacity, Dr. Fearnsides serves as Dep-
uty to the Deputy Secretary, assisting the latter in the
overall management of the Department of Transporta-
tion. The Deputy Under Secretary title also includes
the function of Chief Scientist. Dr. Fearnsides.

DR. FEARNSIDES: Thank you, Russ and pood
morning ladies and gentlemen. It's nice to see all
of you here and I bring to you the greetings of Secretary
Adams and Deputy Sccretary Butchman and my pres-
ence herc is an indication to you that they are keenly in-
terested in this whole matter of construction costs and
productivity in the construction industry. As a matter
of fact, the Secretary, shortly after taking office started
worrying about this problem and started worrying
about how we could get public transportation systems
built in a more cfficient way. Shortly after he began
worrving about this, he got a note from someone
named Carter who had a similar interest. So, I think
you can see that from an overall policy viewpoint, the
notion of cutting construction costs and improving pro-
duectivity in the construction industry gets to reasonably
high levels. As a matter of fact, in my various roles that
Russ outlined to vou before introducing me, T was
thinking that in the job as both Deputy Under Secre-
tary and as Chief Scientist I seem to get myself more
and more into questions that relate to productivity and
anti-inflation. And, more and more they are getting me
involved in such matters as innovation and balance of
trade. It’s remarkable the number of projects through-
out the department where we can make a really mean-
ingful contribution to the inflation program. We
certainly build enough, have a substantial enough bud-
get, and influence a substantial enough part of the
economy. I was very taken by Mr. Fox’s opening re-
marks. As a matter of fact, on the way down I was
reading Mr. Alfeld’s editorial in the Engineering News
Record which says the construction industry is the na-
tion’s largest. It accounts for nearly two hundred billion
dollars of our GNP and employs some 5.4 million peo-
ple. That strikes me as a target of opportunity in the
anti-inflation program. The Secretary went up to
Detroit on Tuesday and told the automakers that it was
time to have a summit conferenec on getting together
and deciding what the automobile of the future was.
One of the principal concerns that he has in that regard
is not just the fuel crisis, which is eertainly a.major con-
tribution to the balance of payments problem, but also
the shrinking dominance, if you will, of U.S. auto
manufacturing in the world market. Once again, Mr.
Fox’s opening remarks gave us an indication that there
is a good deal of similarity existing between the auto-
motive and the construction industry. We have a case
where it’s a big part of our economy, with tremendous

employment implications, very seriously affected by
some of the social and environmeutal concerns that
have been raised over the last several years, and prop-
erly so. I think that the question of buying back our en-
vironment is a crucial question but we have to assess
that against the cost of what it means to inflation and
what it means to our productivity. In this regard, as
you know, the President has established a regulations
council to look at the cost of health, safety, environ-
mental regulations and to try to optimize, if you will,
the social benefits of thesc things, given the physical
constraints of what it is actually costing us, One of the
other interesting things I am doing in the administra-
tion is representing the department on an inter-agency
committee that is headed by the President’s Science Ad-
visor. It's the President’s program to stimulate industrial
innovation and the Department of Transportation is
taking a very, very, close look at this. For all of our
wide and diversc interests, we have organized, I think,
rather well, to address this problem and two of the ma-
jor candidates that we will be considering in the Presi-
dent’s anti-inflation program and industrial innovation
program, are going to be the construction industry and
the automobile industry.

I smile becausc 1 was giving a speech yesterday on
computers and improving productivity and the like,
and I said, that we, in the government we're doing our
best, but instead of saying to stimulate innovation I
said, “To stimulate inflation,” and pretty nearly
cverybody agreed with me. But the cost of urhan trans-
portation is a serious concern to us, as I mentioned. It’s
a seripus concern to Dick Page who is going to talk to
you later. We've been talking a great deal about this in
the two years that Secretary Adains has been in office.

Now, I know that many of you have been at these
conferences beforc and, as a matter of fact, I have been
at one or two before, and you get the feeling that you
spend your lime talking to each other and that the
policy people never get involved. Well, as I look
around the room and see the kind of pcople that UMTA
has brought today and, as I say, my being here as a rep-
resentative of the Secretary, ought to give you the idea
that, in fact, we are interested and we are listening.

Over the last decade the government and the Con-
gress have turned more and more to private engineering
construction for planning, design and management of
public construction. We can sec a vast difference be-
tween the federal involvement in engineering and con-
struction by comparing Highway, who organized in
the mid-fifties, to the way UMTA currently handles the
projects. We are looking very strongly to Dick Page,
Chuck Bingman, John Taylor and others to organize an
office of construction management in the capital grants
of UMTA to get the kind of responsibility, to get the
kind of focus, to tie in the capital grants money that we
put out, in a way that Mr. Fox suggested in his opening
statement. With an overall construction management



process that cnables us to try to get the productivity, to
provide incentives, and to put rewards into the system
50 we can get back and be competitive. So, we feel that
this is a step that shows you that we care as well. We've
been asking the construction industry now for four or
five years to get their act together, to get more produc-
tive, to get the costs down, and yct it has bcen rhetoric.
We fully plan to get the kind of government respon-
sibility hehind this by setting up this management office
right in the capital grant’s office and encouraging capi-
tal cost reduction and construction management effi-
ciency.

Now, Mr. Butchman, the Deputy Secretary, has had
the opportunity to visit Europe and observe metro con-
struction in London, Stockholm, Brussels and Helsinki,
some of the places that Mr. Fox also had mentioned in
his opening speech.

Now, 1 know, you are all saying here we go again
comparing London with their beautiful blue clays or
Stockholm with their magnificent rock to the miserable
gevlogy we have in the United States. However, when
we see three and one half miles of subway built in the
extension to Heathrow in London for less than fifty
million dollars and when we sec the urban rapid transit
systems being built in Brussels, Helsinki and Stockholm
at costs of less than thirty-five million per system mile,
I'd say we'd have a great opportunity here to enter into
a concerted effort to improve our government-industry
cooperation. Once again, government-industry cooper-
ation is essential. When Brock Adams went to Detroit
the other day, he scared the life out of them by talking
about government-industry cooperation. Nobody
showed up without their anti-trust lawyers but we're
going to be talking to them about how we can work to-
gether to get the productivity, to get the kind of product
out that people will buy and will make the U.S. auto
industry dominant in the world markets again. So, the
bottom line, of course, is that we think that we have a
great opportunity to offer the publie a hetter return on
the investment of public funds. An opportunity to re-
new the public’s faith in the ability of this industry with
DOT to provide more cost effective public transporta-
tion.

Some time ago I was shown a plot of the U.S. con-
struction industry’s piece of the GNP. In real dollars
over the last decade, this piece of the U.S. economy has
been shrinking. 1 believe this symposium offers one
means of stowing this trend. For want of another ex-
pression, the no build trend.

In last week’s Engineering News Record there was an
article on the sixteen billion dollar Canadian James Bay
Hydro-Electric Project. This undertaking, one of the
world’s biggest construction projects is being completed
on schedule, under original cost estimates. [ belicve this
is an excellent example to drive the U.S. industry to seek
improved performance and to quiet these critics of this
industry who have been very vocal in saying we no

longer have the means for effectively implementing the
mega-dollar projects. So, 1 ask you all to give serious
consideration to this. I want you to know that we will
be workiug very hard in the government to try to help

this and to try to use our influence to make it happen. I
thank you very much for your attention.

JOHN K. TAYLOR

MR. MCFARLAND: Within the Urban Mass Trans-
portation Administration are the Administrator and
the second level, the Associate Administrators. Two of
the Associate Administrators are with us here this mor-
ning. I'd like to introduce Mr. John Taylor, our Asso-
ciate Administrator for Transit Assistance. As Associate
Administrator, Mr. Taylor is responsible for the Urban
Mass Transportation Administration Capital and Op-
erating Assistance Programs, including the acquisition,
construction, and improvement of the facilities and
equipment for Mass Transportation services in urban
areas. John.

MR. TAYLOR: First of all, I am very pleased to be
here this morning and I want to welcome all of you.
This is my first attendance at this meeting, which [
think maybe tells you something. There are a lot of
other UMTA people here. We are glad that they are
here. We are a little concerned, and it is kind of an in-
sider joke, but we hope that Jack Anderson, the
Washington columnist is not around somewhere. 1
think it's very important that all of us be here together.
We have an immensely important subject. Today, and
I'm sure you're all aware if my arithmetic is correct
anyway, is the thirty-seventh anniversary of Pearl Har-
bor and I think that is significant because for the United
States anyway, Pearl Harbor was a day in history that
really broke a chain of events that had begun a decade
or so belore of, morc or less, constanl depression and re-
cession and economic prohlems in all sectors of the
economy, including the construction industry. It also
initiated a period of great destruction that continued
for a good many years and, as a result of that destruc-
tion, all over the world a good deal of construction
resulted from that destruction and, in fact, in Europe
and some places and perhaps that is part of our problem,






GEORGE ]. PASTOR

MR. MCFARLAND: We have with us this morning
the Associate Administrator for Technology Develop-
ment and Deployment, George Pastor, who over the
last several years, has been the prime mover in conducl-
ing all research, development, deployment, implemen-
tation efforts in the Urban Mass Transportation
Administration. George.

MHR. PASTOR: Good morning. Russ, you said this is
the fourth conference on construction. I think it is the
first because, indeed, we had several in Chicago and
New Jersey and Atlanta and we always talked about
delivery systems, using the results of R & D. It's the First
conference where we arc sitting down with you
together, where we are going to address how to, in-
deed, do something about it. As a matter of fact, [ even
wondered why was 1 on the program and I thought
about three reasons why. One, indeed, frequently the
technologists, the researchers, are sort of the stimulants
and we cause all the trouble. The second rcason that I
think I was put on the program is because Williams-
burg is a hell of a lot nicer place than Buzzard's Point.
The third, and most important reason that I am on the
program is because I'm footing the bill. However, for
four and one half vears I'd like to say 've been a student
of this process; how to get the resultsof R& D. R & D by
everybody, not only the federal government, but R & D
abroad. Knowledge, how to get the results of
knowledge into deployment.

As 1 was driving down here yesterday, with my wife,
I was thinking about I have to give a speech here and a
very old story occurred to me from the old country.
The story goes like this; there is a long train ride and in
a small compartment there is a Jew and a Gentilc
riding together and they strike up a conversation and
they find out about each other’s religion and the Gen-
tile says, “You know, I've heard an awful lot about the
Talmud but I really don't know what it is. Could you
explain it to me?” And, the Jew says, “Come on, the
Talmud is a very complicated analysis study of philoso-
phies about the Old Testament and Jews spend a
lifetime studying it and still don't understand it. How
do you expect me to explain it to you on a short train
ride?” He says, “Well, could you give mc an idea about
it?” He says, “Well, let me try.” He says, “Imagine that
there are two chimney sweeps climbing out of a smoke
stack. One is completely covered by soot. He's dirty,
filthy. The other is immaculately clean. Which one will
wash himsclf?” So, the Gentile says, “Well, obviously
the onc that is dirty.” He says, “No because as they
climb out they look at each other. The clean one sees
that the other one is dirty so he thinks he is dirty, too,
and goes home and washes himself. The dirty sees that
the other one is clean and thinks that he would be

clean, too, and forgets about washing himself.” So, the
Gentile says, “I see, that’s what you mean about the
Talmud that you can explain or rationalize almost any-
thing.” He says, “No, you don't get it, yet, because the
Talmud also said, let's say there are two chimney
sweeps, one filthy, the other clean, which one will
wash himself?” He says, “Well, you just proved it to me
that my logic is wrong.” He says, “No, the Talmud says
that you are, indeed, wrong bcecause they both go
home, look in the mirror, the dirty cne sees that he is
dirty and he will wash himself. The clean one sees that:
he is not dirty so he will not wash himself.” So, the
Gentile smiles and he says, “Now, [ get it. You are
really proving that you can explain it one way, cxplain
it the opposite way, and both can be rational, true.” He
says, “Well, you know you Gentiles, you don’t really
understand because, first of all, have you ever seen a
'clean chimney sweep crawl out of a smoke stack.”

Well, I sort of [eel about R & D policy, delivery sys-
tems, deployment, that 1 am a Gentile. Perhaps, I will
never understand it but with whatever understanding
we have I'm delighted to see this conference take place
because, indeed, I've been saying this for years. If we
keep spending research and development monies, send-
ing people abroad, sponsoring people to come here,
disseminating knowledge, and, if we don't use that
knowledge in deployment, in operations, then it ain't
worth spending another nickel of the taxpayers money
for federally sponsored R & D.

Now, we have spent about six million dollars in the
past four years in tunneling and construction oriented
R & D. We have made a lot of progress but we need a
hell of a lot more. About half of that money was spent
on knowledge, reports, new tcchniques and R & D in
its broadest sense, socio-economics, economic impact,
insurance studies et cetera. It's not all technology. The
other half was spent on the delivery system. I'm very
proud to say that we are, with R & D funds, present in
just about every major construction, subway construe-
tion, around the country. New York City exemnpted but
we are talking with Jack Hoban about participation
there very shortly. But we are there in Baltimore with
the concrete tunnel liners. We are in Atlanta with shot-
crete rock tunnel instrumentation. In WMATA with
chemical grouting and muck utilization. These are all
seed monies. We are lrying to preach the gospel. We
are trying to show ourselves what can be done. Not
necessarily new technology, proven technology which
needs to be used, put to use by vou people. We have
established a good partnership in UMTA because we
recognize that UMTA is or can be the delivery system.
Qur capital assistance program is rcally the ultimate
user of the products, of the technology development in
R & D and that's why wc are here all together. Particu-
larly in construction the problems are very difficult
because there is no laboratory to truly test out new
techniques, new methods. It must be done at the con-



struction site. We must have guts. In order to have guts
we have to share the risk. In order to share the risk we
have to put up sometimes money. We are willing to do
that. We have participated with money and the new
Act, which I consider is a major victory for all of us
who pushed it, even recognizes that the utilization of
capital assistance funds shall be used for the intreduc-
tion of new technologies, new methods, when they are
proven for reducing costs of our construetion equipment
et cetera. It's an explicitly stated objective. Now, I
don’t want to oversell that because John Taylor has
enough headaches already, how to meet all the obliga-
tions we have with capital assistance dollars so there is
no big magic kitty that we can all draw upon but when
there are good causes that objective will be met by
UMTA to, indeed, introduce new technologies.

Let me cite to you, many of you know about this, but
I think it is a classic example of what we can do to-
gether. What currently is happening in Miami. It was
a few months ago that we were approached by Miami,
where they were planning their elevated rail rapid line
construction and, internally, the idea came up that,
gee, we could use double “T" girders instead of box
girders. We could save, perhaps, six to ten million dol-
lars on construetion. But, quite rightly, the agency and
its consultant were split. Some of them said, let’s go.
Others said, now, wait a minute, double “T" girders
have never been used in this country for rail rapid con-
struction. We don’t know. There are highways built hy
them but we don’t know how they would react to the
dynamics of the subway trains. How they would last.
So, they came to me. We have a problem. What should
we do? I talked to John Taylor and we came up with a
solution where we said, okay, I felt double “T” guide-
ways have been built by Otis, for example, at Duke
University for a people mover. Strangely enough the
second phase Morgantown guideway is built by double
“T” but that’s also for a people mover. So, I felt both
sides had good arguments, So, we assigned about two
hundred thousand or so dollars to actually build a sec-
tion of the double “T” guideway that would fit the
Miami requirements. Go through an accelerated, en-
vironmental shaking, vibrating, dynamic loading,
testing program and tell Miami that they prepare their
design package and their procurcment package both
ways so that they can accept bids either for double “T”
or for box girders. They had to do this because of their
schedule. John agreed that, since Miami is under a full
funding arrangement with UMTA that the the extra
cost of the double design packages, double “T" and box
girder, if the bids turn out to be lower for the box
girder, in which case all this exercising was for naught,
we would pick up and compensate Miami for the extra
cost out of capital grant money. On the other hand, if
the test results on the double “T" segment confirmed
that they can do the job as well as a box girder and if
the bids, indeed, come in significantlly or lower than
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the box girder bids, then Miami just saved money. So,
we had this agreement between John and I; Dick and
Chuck blessed it immediately as the sensible thing to do.
I called John Dyer and I said, “I have a proposition for
you which you can't resist.” After I described it to him
he said, “George, I agrec, wc'll go.” We are now in the
process, the unit has been built. It goes into testing and
I'm convinced that it will prove to be a satisfactory al-
ternative.

I went into this detail for two reasons. One, it shows
what can be done if we just talk to each other. Second,
it raises some very interesting problems that we all
struggle with in the federal government. Suppose we
proved to ourselves uncquivocally that a double “T”
segment can do the same job cheaper than a box girder.
Should, from that moment on, UMTA insist in every
construction job that you build it with double “T"?
There will be jillions of reasons why somebody will
argue, should the federal government mandate, should
we twist arms, should we jaw bone? What we prefer is
to hold conferences like this and agree. That’s what it is
all about and I hope we maintain this dialogue. We
will put up our money where our mouth is. We hope to
work with you but we also hope you have the determin-
ation and the commitment and the desire to save vour-
self. Thank you.

RICHARD S. PAGE

MR. MCFARLAND: I would like now, to get to aur
policy address by the Administrator, Urban Mass
Transportation Administration, Richard S. Page. Dr.
Page became Administrator of Urban Mass Transpor-
tation Administration on July 11, 1977, In this position
Dr. Page directs the federal government’s program of
financial and technical assistance in support of Urban

. Mass Transportation. Prior to his UMTA appointment,

Dr. Page was Executive Director of the municipality of
metropolitan Seattle. Seattle Metro, which opcrates
Seattle’s transit and water pollution control system.
From *72 to '74 he served as director of that agency's
Department of Public Services. Before his Seattle ser-
vice Dr. Page held a number of positions in and out of
government. He was a Special Assistant to Senator



Henry M. Jackson, in "71-"72, Special Assistant for fed-
eral-state programs and Deputy Mayor of Seattle in
1970-71. An assistant professor and Assistant Dean of
the University of Washington’s Graduatc School of
Public Affairs, 1968-69. Dr. Page holds a Master’s
Degree in Public Administration from Princeton Uni-
versity’s Woodrow Wilson School of Puhlic and Inter-
national Affairs and Master of Arts and PhD Degrees in
Politics, also from Princeton. Dr. Page.

DR. PAGE: Thank you, Russell. I want to thank Art
Fox for setting the stage for us this morning. 1 also want
to thank Jack Fearnsides for making a personal appcar-
ance to convey the Secretary’s direct interest in this sub-
ject and 1 also want to say that I have already learned
something this morning. I have not heard John Taylor
say those kinds of things before and 1 hope you listened
as well as I did because John had a very important
message for us this morning. And, George, I always en-
joy listening to George.

Art Fox reminded us that the goal is building a
cathedral but maybe it’s not who's building the cathe-
dral but how we are building the cathedral. Before
launching again into this rather heavy subject, [ owe
you a joke. This is called Page’s six rules for life. Guar-
anteed to bring anyone to a happy old age. Only they
are from Satchel Page not Richard Page.

First, is to avoid fried foods which anger the blood.
Second, if your stomach disputes you passify it with
cool thoughts. Three, keep the juices flowing by jangl-
ing around gently as you move. Four, go very lightly on
the vices, such as carrving on in society as the social
ramble ain’t restful. Five, avoid running at all times
and six, don't look back, something might be gaining
on you. That's intended to be a joke and not advice for
us this morning because we have to look back in this
business as well as look forward.

The President signed the Bill the day before the elec-
tion and that new law, Public Law 95-599, authorizes
some more billions, as Art put it, for UMTA. Seven and
one half billion dollars in Section 3 over the next five
years, with another billion and one half in bus money in
Section 5. Today, I appreciate your coming to this two
day forum where we hope to gain your cooperation,
your counsel, and your advice in identifying new ways
to control and reduce the cost of urban rail transit con-
struetion. All of us recognize the problem; it has been
the subject of previous Administrators’ speeches, OMB
questions, congressional comments, and handwritten
presidential memos, but this is the first formal attempt
by UMTA to focus such a discussion with the several
parts of the industry. I mentioned this concern in
Toronto in September as well as our growing interest in
transit operating performance. Next month we start a
series of five workshops on transit productivity. Today,
we want to focus on rail construction costs.

In a sense this gathering may be too little and too
late. For the problem is so severe that rail construction
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for many and varied reasons may have reached the
point where, in most areas, it can no longer be consid-
ered as a serious alternative. The problem is not con-
fined to transit. FHWA announced that its highway
construction cost index for the second and third
quarters of this year reflected the two highest quarterly
cost increases on record, 17.6 percent and 14.7. The
Secretary has ordered FHWA to re-examine projects
where the low bid exceeds the estimate by seven percent
and to consider alternative designs and contract clauses.
I'm tempted to say that, we, in UMTA should not ap-
prove any transit bids that exceed the engineering esti-
mate by seven percent. That’s not policy, yet, but we
certainly have that kind of idea under construction.

We do not have an urban transportation canstruction
cost index to indicatc our productivity with respect to
the whole economy. However, when we look at neigh-
bors in Toronto and Edmonton, as well as in Europe,
it’s plain to see that we have a real opportunity to offer
our cities a range of urban rail transit systems at costs
far less than we are currently experiencing. 1 believe we
can lower our costs by examining the manner in which
we conceive, develop, and implement urban rail sys-
tems. Success in such an effort cannot be achieved by
UMTA fiat. It depends on the best efforts of all parties
represented here. Let me summarize, quickly, the cur-
rent development process and then make some sugges-
tions for your review and comment, now or later,
about how we ought to change that process.

There are now roughly four stages. 1 know some of
you think there is an infinite number of stages but there
are currently four stages in the urban rail development
process; systems planning, alternatives analysis, pre-
liminary engineering, and final engineering and con-
struction. Each successive stage is a more serious
assessment of a prospective rail project and as a project
proceeds from one step to the next it becomes a more
serious candidate for local and federal investment.
That process was laid out a little over two years ago in
September, 1976, in UMTA's policy on major transpor-
tation investments and further elaborated on last
March in the statement on rail transit signed by Secre-
tary Adams and myself. After systems planning, alter-
natives analysis phase one, a more rigorous planning
analysis of a limited set of regional alternatives, includ-
ing an EIS, and after preliminary engineering, a proj-
cct funding decision is made. Then final engineering
begins, following which, bids are solicited and con-
struction begun. You can see from this process that a
project is subject to a series of local and federal apprais-
als and decisions as it progresses. The two previous
policy statements, ‘76 and *78, define several useful
principles, including area-wide planning, incremental
development, local financial commitments as well as
other governmental actions to support transit and the
full funding commitments. These policies were a big
step forward, However, in examining them [ am struck



by the fact that we have not really addressed the pro-
blem of cost. We have concentrated on controlling
expenditures. We have tried to hold expenditures by
limiting the application of rail transit systems. For those
systems we have approved, I find a lack of guidance or
incentives on our part and the grantee’s part, to en-
courage cost effective engineering, design and construc-
tion. There are several reasons for this. Let me list a few
and I'm sure you can think of others.

The need to adapt to NEPA requirements has had a
significant influence on our process as well as highways
and EPA’s. The philosophy that limits UMTA’s role to
concentrating on grant development, leaving major
decisions to local authorities is another factor. Other
{actors include the local authorities’ desire to design
First class, even fancy, systems plus the normal ambition
to design for optimistic future growth.

Still another major reason for escalating costs is the
painful subject of liability and litigation expenses
familiar to the public in medicine but not, until recent
years, in the engineering and construction industry.
I'm not quite sure when this began to change signifi-
cantly but let's use BART as a rough point of demarea-
tion. Prior to BART, significant public works and
construction management in the United States was per-
formed by public agencies, local and state govern-
ments, the Bureau of Public Roads, the Corps of
Engineers, the Bureau of Reclamation. Engineering
criteria and their attendant risks were assumed by these
public agencies on behalf of the public to provide pru-
dently designed, well engineered end products. With
BART, public works construction turned a corner
when we and UMTA were not involved, but [ say
“we” collectively, asked private cngineering firms to
provide criteria, conduet designs, and manage con-
struction on behalf of the public, But little thought was
given to the assumption of liability or risk manage-
ment,

In the mid seventies the magnitude of this risk man-
agement question has become much more apparent.
This year, the National Academy of Sciences noted that
the total value of insurance premiums paid by U.S. bus-
iness in 1975 was twenty-five billion dollars and it is
probably twice that in 1978 as the same magnitude as
total corporate profits and corporate taxes in the United
States. “In 1975 the insurance industry had an under
writing loss of 4.9 billion and in 1978 the loss was 2.2
billion.” Professional liability premiums currently run
twenty-five percent of insurance coverage. Yet, we in
UMTA have no guidelines or policy on providing extra-
ordinary coverage for general engineering consultants
and designers. Little wonder we have trouble adopting
new practices or technology or avoiding overly conser-
vative designs. That's a subject for which I do not pro-
pose to offer a solution this morning but it is a subject
which, I think, we should acknowledge officially and
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‘on which we should invite your comment about how

UMTA can be helpful.

An additional major {actor in the general problem of
increasing costs is thrusting private engineering and
consulting firms into the political area of special and
local interests without providing some means of open
and public review of technical decisions and countering
these pressures in the decision making process. The old
Bureau of Public Roads or the Corps of Engineers never
had to worry about future business when disagreeing
with local authorities where local and national interests
did not coincide. This situation is one many of you have
had to deal with without getting much help from
UMTA. )

Let me outline a number of candidate changes to the
process that I've described. We do not now require suf-
ficiently detailed cost estimates during alternatives
analysis. [n my brief tenure at UMTA I've already en-
countered more than one project which we had listed
on our internal worksheets as a couple of hundred mil-
lion, maybe four hundred and fifty million and then we
make a site visit and then we meet with the grantee and
the engineers and we find that a couple of hundred mil-
lion is now four hundred and twenty and four hundred
and fifty is now seven hundred and thirty million
dollars. We do not now require sufficiently detailed
cost estimates during alternatives analysis. In the ab-
sence of engineering data, many assumptions must be
made which are documented in the EIS and then
become gospel during the preliminary engineering
phase. Based on experience, we recognize that more
detailed investigations of alternatives are necessary
during the analysis stage in order to define projeets de-
finitively enough to permit modal decisions, realistic
estimates of projeet costs and an adequate assessment of
environmental impacts. In effect, we need to investi-
gate alternatives from an engineering perspective dur-
ing engineering analysis, to ensure that the decisions
resulting from the analysis and which shape prelimin-
ary engineering are valid. There is one obvious solution
to this which I didn’t put in this speech, and that is to
tell you that we are going to require two alternatives
analysis. In fact, we may have to do that in certain
cases but as a first step in controlling costs we do intend
to require the use of more rigorous costing methodolo-
gies during the alternatives analysis. But the problem is
even if we insist upon more rigorous cost estimates in
alternatives analysis, projects may still be subject ¢
change in scope during preliminary because of new in-
formation.

Two weeks ago, the Council on Environmental
Quality issued revised regulations about handling
EIS’s. They now spell out federal agency responsibilities
for NEPA compliance and they recognize that projects
can change complexion as new information becomes
available. These regulations call for a tiering approach.



That's not causing you to cry. That's suggesting that
there may bc a second tier. A tiering approach to ad-
dress this issue. The tiering process envisions a compre-
hensive EIS at the outside and should the need arise a
so-called, second tier EIS which focuses more narrowly
on selected matters of concern during the later stages of
the project development process. The CEQ regulations
further state that tiering is appropriate when the se-
quence of statements is from an EIS on a specific action
at an early state, such as, need and site selection, to a
subsequent statement of a later state, such as, design
detail and environmental impaet mitigation. Inciden-
tally, those new regs also allow us to lirnit the number
of pages in an EIS. I'm sure you join the UMTA staff in
welcoming that change.

As a second step, we propose to introduce the concept
of an upset cost into the project development process.
More specifically, at the end of alternatives analysis, if
the preferred mode is rail, then it seems to us that the
grantee and UMTA can determine and define an upset
cost for this rail mode. By upset I mean, a rail system
unit cost that, if cxceeded in subsequent engineering
and design, negates the conclusions of the allernatives
analysis and forees a re-examination of the assumptions
which led to the rail option as a preferred mode. [ can
give you examples of where I might choose to do that if
we'd had that policy in effect.

As a third step, we propose that specific cost control
incentives be built into the rail system definition pro-
cess. One is the upset cost idea. Another is the develop-
ment of an applicant’s management plan. So, we in-
tend to use the upset cost idea and the management
plan as the primary criteria for the selection of success-
ful applicants for capital funding. By management
plan, I mean simply that the applicant will be ex-
pected, as we suggested in the March rail policy state-
ment, to define how each phase of the process will be
managed and delivered, including systems operation,
This is simply a page from the basic management prin-
ciples. The applicant should be able to tell us how its
decisions are to he made. How consultant services are
obtained. What incentives will be used. How criteria
will be developed. How design and construction will be
managed. [Tow accountability will be assured and how
risks will be managed. The Department of Energy calls
this a project management plan.

I suggest that many problems with new as well as ex-
isting systcms could be avoided if UMTA, the industry,
and the public is told how effective judgment will be
exercised in the use of public funds. This requirement is
not intended to, and we do not think it will, add an ad-
ditional burden to the applicant. We believe it could
provide needed incentives to contractors as well as lo
other applicants. For example, the MARTA system has
already put into effect an award fee type contract with
its general engineering consultant. Buffalo is currently
examining risk management techniques developed at
M.I.T. to deal with insurance problems.
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Jack Fearnsides referred earlicr to another step that
we are taking and that is to organize within John
Taylor’s office a program management office, not so
UMTA can manage projects, but so we can, through a
technically developed and technically oriented office,
develop a closer association between the applicant, the
industry and UMTA, particularly during the early en-
gineering system definition and cost development
phase. We should jointly develop guidelines and rec-
ommended practices, allowing us to enter into a full
funding commitment with reasonable levels of confi-
dence that the commitments are real and can be met
and that the system is prudently defined and engi-
neered.

Finally, I propose involving this industry in the plan-
ning, engineering, design and construction processes
leading to the development of operational rail scg-
ments.How do we do this is a question I put to you for
this conference. One experience will be described
tomorrow by Jack Rhett, of the Environmental Protec-
tion Agency, where they have involved their industry
in design and construction review. Cost reductions can
be brought about by the use of prudent incentives and
design review techniques. Perhaps we can profit hy
EPA’s experiences.

Those are three or four or five suggestions which are
not published in the federal registry. Some of the statf
hadn’t even heard about them until this morning. 1
throw them out as candidatc changes to the way we
conduct our business and we invite your comment, this
morning, this afterncon or tonight, tomorrow, next
week but we are not only concerned enough to have
senior people at what has been a construction research
oriented conference but we are concerned enough to
start shaking the tree a little bit in order to change our
own procedures and to work more closely with grantees
and with industry to see if we can't get a better handle
on this problem that is threatening our industry.

Within the United States the public, especially
elected local officials and members of Congress, is de-
veloping a pereeption that rapid transit systems are too
costly. This perception is supported by censtruction
cost escalations far in excess of overall national inflation
rates and by apparent excesses in the systems we are
currently implementing.

I believe we are at a point where we have two
courses of action. We can stumble on and end up in a
no-build eption, based on increasing costs we arc ex-
periencing or, through a concerted effort by all of us,
we can improve the process through the development
of less costly, more efficient practices, designs and im-
plementation techniques, through the development of
incentives and a better allocation of risks associated
with improved design and construction practices. If the
rail construction industry is to have a future in this
country it must respond to the real and perceived issues
of cost. It must be able to change methods to be able to
assure the public that the publie is getting the best



bargain from public funds. I must admit to a little bit
of amusement in what I am going to say because in
writing this speech I came across another speech by Jim
McDonough, immediate past chairman of the Ameri-
can Public Transit Association, and we have some dif-
ferences between how APTA views our program and
how UMTA views our program. I want to read vou a
quote of Jim McDonough’s speech of last April, and he
said, much better, what [ am trying to say to you.

“I hope as we make our plans and design new services
and projects that we examine all alternatives. Let us
make a commilment to be cost conscious. Qur expan-
sive rail projects can be less cxpensive. Our designs can
be more moderate, Qur decisions can be more realistic.
We cannot sell the public more than it demands.”

Currently there are fifty-six vperating rapid transit
systems outside the United States and seventy-four
others under design or development, many at costs far
less than in the United States. I think this represents a
challenge to our industry. I welcome your counsel and
urge your commitment to solving this challenge. Thank
you very much.

MR. MCFARLAND: Thank you, Dick. Gentlemen,
I'd like to throw open the meetings to questions. We, of
the government, are at an end in terms of our presenta-
tions. From this point on, it is you and members of your
industry that will be speaking. I would like to now, for
the next half hour, to see if you have questions for this
mornings” speakers from the Urban Mass Transporta-
tion Administration.

QUESTION AND ANSWER PERIOD

MR. LUCZAK: Ron Luczak, Chicagoe Tramnsit
Authority. In conjunction with the proposal, are we
also going to see a review and perhaps a moderation of
federal regulations, EPA, E&H, the other ones, Trans
Bus, driving the costs way up?

DR. PAGE: That’s a fair question, Ron, and I think
the honest answer is yes and no. I don’t expeet to revisit
Trans Bus. I think that I would disagree with you. I
don’t think that a federal mandated design is the reason

14

bus costs are going up. T suggest to you that the change
in UMTA administrators and policy about buses and
the confusion in the bus industry, some of which is self-
generated as well as federally caused, has been respon-
sible for that. My honest hope is, and only time will
prove us wrong or right, that a standardized design
should stabilize the bus industry and enable manufac-
turers and grantees to count on a predictable, reliable,
market. We haven't been meeting that market any-
where near in the last two or three years. I do not expect
to revisit Trans Bus. E&H is clearlv a serious factor, in
general. Under 504, thal is under active consideration
by the Department right now, you know that we've got
to balance several different factors there, including
what the law says, what the regulation from HEW
says, what we heard in the hearing and, clearly, the
cost factor, not only capital but also operating costs.
We're going to do our best job to make a reasonable
judgment about all those factors but the tenor of my
speech on the other parts is very definitely ves. We are
prepared to reconsider, environmental, planning, bid-
ding, and construction procedures to the extent that
you suggest them to us and to the extent that, you
know, human beings ean identify them, Some of them
may be doable, some of them may be within our power
to change, some of them may rest with EPA or the
CEQ. but we are, clearly, ready to work ourselves and
work with you to do battle wherever it is necessary.
Some of them may rest with the Department of Labor
and the labor unions and that’s not a subjeet that we
can't talk about, can't sit down and start communicat-
ing about, eithcr with the Department of Labor or
with the construetion unions.

MR. MCFARLAND: Do we have other questions?

DR. LEVITT: Raymond Levitt, M.1.T. Department
of Engineering. I've been involved in some of the risk
analysis work that Administrator Page referred to and
I'd like to make some comments and pose a question
here. There are several agencies both in the private sec-
tor, that is, electric utilities, oil companies and other
major buyers in construction as well as federal agen-
cies, such as, the Bureau of Reclamation and Corps of
Engineers, who have construction contracts that are of
the form where the owner accepts much mare risk than
those that are typically in cffect with local transit
authorities, whether they are regional transit authori-
ties, or agencies of the State Department of Transporta-
lion. My question here is, whether UMTA is willing to
use the muscle that they have, in terms of the golden
rule, they have the gold, and dictate to the local
authorities who are, for all kinds of reasons, not anxious
to assume risk, that they, in fact, do assume more risks,
perhaps even more than some of those that are assumed
on highways and dams and power plants, Let's face it,
tunneling is a very riskv project and to build a tunnel
on what amounts to a fixed price contraet, which is the
way we build them, in a situation where there arc



economies that make us adhere to large projects since
you can’t subdivide a tunpel into twenty little sections
if it’s only a mile long, when these risks are so large, is
UMTA willing to try and really put the pressure on
these authorities to change their construction contracts?

MR. MCFARLAND: I haven’t had the opportunity
to introduce our Deputy Administrator in the Urban
Mass Transit Administration, Chuck Bingham, who
will answer that question.

MR. BINGCHAM: Maybe and then again maybe we
won't. Art Fox used an expression this morning which,
I think, is very relevant to that kind of question. He
talked about a compounding of conservatism and [ do
see it as one of UMTA’s obligations, not only to deal
with transit authorities and with architect engineers
and construction firms, but to begin pressing this same
dialogue with political leadership and with transit
authorities in their role as public bodies, recognizing
that it is probably true that much of the conservatism
that is huilt into this sequence of events is political con-
servatism and, if you are going to break the circle, that
is probably a key point at which that break will occur.
I would like to follow up this conference with some of
the thinking that I expect to emerge from it, with some
serious meetings with the political leadership that I'm
talking about, where we can begin to say to them, you
must now convey your public policy direction in a way
that urges the system to produce what I call the best
public bargain and I think that is an obligation where
our golden leverage can be exerted.

MR. MCFARLAND: Thank you, Chuck.

DR. PAULSON: My name is Boyd Paulson, Stan-
ford University. One preliminary comment, I think I
am the one that raised hell last year about this group
coming together here and' talking to themselves, I
specifically asked why Dr. Page was not here and I'm
very happy to see Dr. Page here this morning. Thank
you for coming. Let me address the question, though,
to this group. I think some of what you have said this
morning and, also I think I read in a draft of UMTA
policy, where it talks about this in-house Office of Pro-
gram Management, UMTA Management, as a way by
which UMTA might begin assuming some of the
responsibility beyond just the grant process stage,
which I think even the industry people, many of them
I've talked to, have been calling for. The government
can spend the billions of dollars, they do owe it to the
taxpayer to at least moritor and see how that money is
spent. I'm still very vague though, it’s not very clear to
me how this new office is going to work. What I see
right now, as a major lack in UMTA, is sufficient in-
house technical expertise to really begin to process most
of these alternative review documents coming in. I per-
sonally, don’t think Gil Butler and Russ McFarland, by
themselves, can do it all and they, certainly, are very
dedicated people who have the competence. They have
a very small staff but, by in large, UMTA is not staffed
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by such engineering people or people with this kind of
cxpericnce. The draft that I read did refer to, at least
vaguely, some things about involving industry. Some-
how, perhaps, as consulting panels or something of this
kind. At least, at this stage it is unclear to me how the
government actually does intend to involve industry.

MR. TAYLOR: Well, first of all, I don’t know that I
have the perfect answer but I believe we have given
thought to the very issue that you are raising. First of
all, we do have a staff on board, not only in George
Pastor’s office but under Wilbur Hare in my office, and
I think a good many of you know him, who have been
reviewing engineering plans. I think if we quadrupled
and then quadrupled that and et cetera, we still
wouldn’t be able to review plans to the depth that
would quarantee anything that we talked about today
and that is not going to be our approach. We want to
work with the industry and the contractors and we
want to work back np stream. We want to become in-
volved and, importantly involved, when projects are
conceived, when the design criteria is established,
when the engineering criteria is established. We believe
that’s the time when important cost considerations are
developed and we have not been a part of that process.
We are realistically not going to have a cast of
thousands. We don’t think we need a cast of thousands
but we do believe that if we can all work together, to
involve all of ourselves with the notion that we simply,
and I was trying to communicate that this morning, we
have to bring these projects under cost control. We
simply have to do that and we have to make the public
believe that we are accomplishing that. We have to do
it all together and do it heginning on the day we think
we are actually going to do something. We think we
can do that, We have, not a perfect plan, but we have
in mind hiring additional staff, as many as we can get,
highly technical professionals who will work with you,
again, at the earliest possible stage. If that doesn't
work, we are going to he in trouble, but I think we
believe, that it will work. I think all of you probahly
believe that, too. Thank you.

MR. ZIEGLER: George Ziegler, New York City
Transit Authority. As part of this procedure would
you, or do you intend to have any sort of time schedule
for this entirc process? In other words, an alternative
analysis, a certain number of days or months. Will
UMTA review a certain number of days or months? As
I look at the draft, I can easily see two and one half,
three years, from the time start to the letter of intent. [
was just wondering what your ideas on that are.

MR. TAYLOR: No, I don’t think we have in mind
some rigid time schedule that all of this would be done
on. I think each project would obviously vary. 1 sense
some concern on your part, George, that we are going
to take a project that is in mid-stream somehow and go
back to ground zero and cstablish some new process. I
think if you're concerned about that, that's not our






operated for better or worse at the local level. You're
moving in the direction, throwing the risk down, we
understand that. At the same time there ought to be,
instead of eompounding an institutional conservatism,
the reverse of that or doing away with the institutional
conservatism. I think you are moving in the direction of
that, but getting around to my: specific example, our ex-
perience, working with Section 6 grant on the double
“T” and getting that contracting process as opposed to
the Section 3 process, there is no comparison. Six is
three times as easy as Section 3. I don’t know exactly but
I don’t think necessarily R & D funds ought to be easier
to get the contracting process passed and approved
than Section funds. I can’t understand that, in
fact, I think you demonstrated it’s very easy today and 1
think that that needs to be examined. My third com-
ment is, that if we're talking about trying in part to
reduce costs, there are so many legal and institutional
barriers which UMTA can't really deal with as admin-
istration in DOT but that the people in the audience
can deal with through their interest groups, their
organizations. It seems to me we ought to be talking
about what are the difficulties, conflicts, those under
the UMTA Law, 13¢, 3E and union agreements on one
side. What aboul the complexity about the other things
in legislation, EPA, as you suggested. Those types of
things it seems to me ought to be issues of policy that
this group here ought to be worrying about and maybe
you folks ought to be stimulating them some bul we've
got three types of things going. The basic decisions that
are local, institutional procedures to be dealt with
within UMTA and the policy things that are not, by
any means, within your framework exclusively. I'd be
interested in your comments on the first two at least.
MR. TAYLOR: I came over here to really answer the
first one. I really couldn’t agree with you more. I don’t
know that anybody other than you and 1, John, agreed
but my feeling is, and to the degree that I can, I'm go-
ing to take the position that transit ought to be built on
the surface at grade and if that for some reason is legiti-
mate, a legitimate reason, is unacceptable then it ought
to be built elevated and if it can’t be built elevated then
maybe in cut and cover and if it can’t be built in cut
and cover as a last possible thing we would do, we
would build it in tunnel. Frankly, we've all got to take
that approach. You're going to have to prove that some
other way of attacking this problem is what you have to
do. Now, there are legitimate reasons. There are legiti-
mate environmental reasons why you might want to do
something clse. There are legitimate problems con-
cerned with Lthe impact on other transportation, other
facilities that may not be entirely environmental but
are real practical reasons, We understand all that but I
do think what’s happening right now is, we are starting
with the presumption that we don’t disturb traffic and
we don’t have problems with the utilities, et cetera, et
cetera, so we tunnel. Well, we're tunneling ourselves
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out of cxistence. We won't be doing any tunnels
because we won’t be building anything. I said that ear-
lier and I'll say it again and you've got to believe me
and that’s going to be our approach. We want to do
that together, however. We wanl you to understand
we will do our best to work together but we're going to
takc a hard eyed approach on that subject. As far as
changes in procedures, we're working on those. Section
6, 1 disagree with you, John. Section 6 is at least
twenty-five times easier than Section 3.

Section 3 is difficult for a major reason. It is the
bulk of the money and it, therefore, is the money that
the Congress has put the most strings on. It's where 13C
applies. It's where all the planning process apply. It’s
where everything is applied and we would agree with
you. We would like to eliminate some of that. We can
all work together on that. We have to have politicians
understand when they write something into the Act
relating to E&H that therc is a cost associated with
that. 1t’s nice to do these things but it costs money to
do these things and I don’t think that frequently as leg-
islative changes are made that the cost implications of
those legislative changes are really assessed. | know that
it'’s awfully easy to recognize that and I would think
that probably a congressman could stand up here and
say the same thing and probably would but it's going to
take all of us working together, believing together and
the public believing that. I'm not sure the public sees
the cause and effect relationship and when they do then
we will get different kinds of legislation.

Local institutional hears, sure we recognize that,
That's where the bulk of the problem is. We have prob-
lems through our legislation but, frequently your local
institutional problems aren’t mutually exclusive with
our problems. We'll work with you to change what we
require and we'll help you to the degree that we can to
change whatever needs to be changed at the local level,
to try and convince people. If it can’t be changed we'll
do our best to recognize thal as being a reality. It might
affect the cost of the project but we were talking ahout
upset cost figures. We know when we get into estimat-
ing that that’s a real situation. At least, if we did our
work, and we do, that's got to be a part of estimating
an upset cost figure, The goals of the project have to be
a part of that estimate. There’s no reason why we
should estimate a project and then [ind out there are a
whole slew of things we didn’t think of that are going to
materially affect the cost of that project.

MR. KUESEL: Tom Kucsel, Parsons, Brinckerhoff.
First an illustration, the BART project, that is very lit-
tle recognized but a great accomplishment of the BART
project, was not the complicated subways and tunnels
that were built, but that routes were found for one-
third of the route mileage where construction at the
surface was acceptable and could be sold to the com-
munity, and for another one third of the system on aer-
ial structures. If these routes had not been found and it






what we are authorized to have. About one hundred
and sixty-five of them are in the regional offices. These
four and their six colleagues constantly batter us for
more people. They need more people. Frankly, that’s
our first priority for what additional positions we may
get this fiscal year out of the OMB and Secretary’s Of-
fice allotments. I think you have a good point. We can,
and should, and will do some of this work out of the
regional offices. Right now, we've got a little bit of a
headquarters problem. We've got to sort out this pro-
gram management office, know exactly what we are
doing and then have regional dircctors and regional
engineers and regional attorneys help do it. We're go-
ing to do that as fast as we can and that’s a this fiscal
year effort, not the next three years.

You mentioned trust and its extremely important,
and the previous speaker did, and [ don’t quite have any
solutions tor getting there quickly except maybe, more
open conferences like this. [t reminded me, before you
mentioned merger with STA, it reminded me of some-
thing else that is called the Trust Fund. The more we
work at defining what this Surface Transportation Ad-
ministration is and the differences between highway
methods and UMTA, the more [ come back to two sub-
jects. One is the existence of a trust fund to pay for
those projects which we do not have in the transit in-
dustry and the second is ficld staff. I'm jealous. You
know, senior officials in the federal highway adminis-
tration go home at 4:30 in a car pool and we,
because their program is delegated, the procedures are
cstablished, the staff is at work in the division level of-
fices and the regional level offices. The merger is, for
those of you who haven’t heard about it, a proposal by
Secretary Adams to recommend to the Congress in 1979
the creation of a Surface Transportation Administra-
tion. It would merge the two administrations into a
single line of authority, with a single administrator, ap-
proximately five thousand employees, ten regional of-
fices, fifty division level offices. The present levels of
authority and the present ways of doing business would
not change on day one. UMTA transit decisions would
still be made in the regional offices. The planning pro-
cess and the programming process and the grant ap-
provals would be much as they are today. But, clearly,
this would create a structure that would lead to change.
Some of it T think is good for the transit program. We
would acquire the use of some people who arc more
skilled at construction management and at engineering
and at technical issues, and more cxperienced at it than
UMTA has been.

Another advantage would be the creation, not on
day one, but soon, of a single planning process and the
review by one federal agency of the Highway 105 an-
nual program of projects and the TIP. One system of
paper work, one system of accounting, one system of
reimbursement and so forth. But, clearly, it is going to
be unsettling to some of our grantees and some of our
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people that do business with us and to our employees
and we still have quite a long way to go te define those
details as to exactly how that merger will work. But the
intent is to send up a presidential reorganization plan
at some point during 1979. Any merger like this re-
quires Congressional approval, either by a reorganiza-
tion plan or by a piece of legislation. I don't know
whether T answered your questions but I did make a
few more comments.

MR. BINGHAM: I almost hate to break the mood by
striking a hopeful note. I want to link the word trust
with the word courage and say to you take a sort of
panoramic view of rail transit in the last ten years. We
have, after all, somehow managed to evolve rail rapid
transit systems, starts or extensions, in Boston, in the
red line and orange line. In New York in the 63rd Street
project. In Buffalo, Baltimore, Philadelphia, Washing-
ton, D.C., Atlanta, Miami, Chicago, O’Hare, and we
have a working agenda of further activities and exten-
tions in Baltimore, Frankfurt El consideration in Phila-
delphia, Atlanta, Phase Two and so on and so forth and
I think that perhaps, this is an extraordinary pattern. 1
think, the most courage that has probably been shown
in the transit industry is that stemming from political
leadership. Aflter all, the politicians have had to go to
bat for this assumption of public responsibility for mass
transit, the buy-out of failing private operations, the
development of public authorities to steward transit
operations and going into the political arena to get the
appropriations of tough, hard money, in order to be
able to fund this kind of eontinuing construction pro-
gram. Part of the message we are saying to you is, we
have a substantial wave of construction activity here in
which the politicians have done their part. Perhaps,
more thoroughly than the rest of us in this room have
done our part and T don’t want to see it come to the
point where, having fronted for the politics of these
construction programs and, in fact, having trusted to
the transit operation and to the construction industry,
now, somchow, to provide that high order of profes-
sional management and that deliverance of the best
puhlic bargain for transit construction, they find them-
selves, in effect repudiated by the quality by which that
implementation is delivered. [ think politicians arc
bold in playing their role. They are conservative in ask-
ing you to play your role. They are not technical peo-
ple. They don’t know how to answer the question of
where the best technology is. They cannot, themselves,
generate the ideas by which this best public bargain
can be produced. I think they may he a more receptive
audience for proposals from you. I think you can take
the initiative to identify ways in which you believe this
cost effectiveness ean be achieved and advance those
proposals to the political leadership. We may surprise
ourselves as to the kind of response we get.

MR. MCFARLAND: Qur time is running short. Let us
close with one more question and resume this afternoon.
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Figure 1
billion seventeen million dollars. As I'll point out later,
MARTA was the first of the systems in the country to
get a full funding commitment of eight hundred mil-
lion dollars from UMTA for the construction of this svs-
tem.

We plan to put this fourteen miles in service in three
scgments. The first seven miles in July of next vear,
another five miles in December of next vear and the
final two miles, which is the subway portion down
Peachtree Street into the heart of downtown Atlanta,
in April of 1981. T was interested in the comments this
morning about the design or the concept of a system
and the fact that the emphasis ought to be on at grade
portions. My comment is that that is a little overly sim-
plistic. The first thing that a rapid transit system must
do is to realistically serve the transportation needs of
the community and in most urban centers that's going
to involve some amount of subway in order to get peo-
ple where they want to go—into the densc urban ecen-
ters, into the commercial centers of the community.
I'm happy to say that we have less subway than any
other major city in the country that's designing a
systern, to the best of my knowledge, with the possible
exception of Miami. We have only ten miles out of the
fitty-three miles. In this first section we have four and
one half miles of subway, 3.6 miles aerial, and 5.6
miles at grade.

Ninety-five percent of our budget is new committed.
Eighty-six percent of it is now under contract and sixty-
four percent of it has already becn paid out in cash to
designers, contractors and others. We also have re-
ccived all of the grants necessary to supply the federal
funds. Again, because our program was accelerated
and we actually exceeded our schedule and requirement
for funds, UMTA actually speeded up the granting of
funds to us so that we would not have to slow down.
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CONSTRUCTION STATUS
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Figure 2
Figure 2 is a sketch of the East Line. The first seven
miles showing the status of construction. Green means
under construction and the horizontal line means com-
pleted contracts. As you ean see, this total line is now
about ninety-seven percent complete with just [inishing
actions underway. The West Line, Figure 3, radiates
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Figure 3
out from the west of downtown Atlanta. Because most
of it is at grade, it actually shows a higher percentage of
completion, although the station—the final finish in
the stations —is not completed.

The most difficult part of our work is the North-
South Line, Figure 4, in downtown Atlanta which in-
volves about two miles of tunnel, about half of that is
deep rock tunnel. The rest is mixed faee and soft


















dollars, they are really to improve highway transporta-
tion, and I believe that our costs, directly attributable to
rail transit, could be lowered somewhat if some of those
costs could be put properly under the highway cate-
gory.

A fourth sugpestion is that I think consideration
should be given to UMTA or the Surface Transporta-
tion Administration possibly getting on an excess cover-
age basis, into construction insurance. We expect (o
spend almost forty million dollars for insurance for the
MARTA project under a wrap-up program. I think
those costs are far too high. The losses, particularly in
the fiability area, have been extremely low, and while
even under a retrospective rating policy we are getting
some refunds, I think the costs are still too high and if
there were some means of federal reinsurance on an ex-
cess coverage basis, I believe that could result in lower
costs.

A fifth suggestion is that we ought to do more cri-
tiquing of construction at the time it is completed,
when the lessons of a particular segment of construc-
tion are fresh in the minds of the engineers and the con-
tractors and the local government officials, to see what
experience we can draw from that particular construc-
tion. We're giving serious consideration to this in
Atlanta. We are about to complete a seven mile section
which has involved some twenty-five to thirty construc-
tion and equipment contracts. We made a lot of mis-
takes in that construction. We need some systematic
way to record those problems so that we can crank
them into future design and construction, not only in
Atlanta but, hopefully, in other places as well. In the
public area we do a very poor job of recording and cri-
tiquing our expericnee. In most cases, | guess, it's been
so painful that we are very glad to close the book on it
and not think about it but I think we lose an opportun-
ity to learn from our experience when we don’t do that,

Overall, T think the UMTA policy is moving in the
right direction. We do need to simplify, standardize,
and cxpedite rapid rail design and construction but in
vur zeal to do this I hope we don’t set up a system with
so fine a screen that nothing gets through, and we may
be doing that. Let’s remember that this country desper-
ately needs new and better rail transit systems. Con-
sider the news for the last week. The crisis in Iran. The
slowdown in oil production and the difficultics that
that is already causing. The rationing of gasolinc by
two of the major suppliers, Amoco and Shell, and the
rise in gasoline prices about three cents expected over
most of the country. Secretary Adams, on the Today
Show this morning, predicted one dollar gasoline
within the next two to three years. All of these actions
sent tremors through the country and 1 think they serve
to remind us that the mohility of our nation hangs on a
very slender pipeline and any system, process, proce-
dure, or policy has to take this into consideration. We
need to be promoting improved mobility. Yes, on a cost
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effective basis but let’s not set up such strict standards
that nothing gets built. So, while we are striving to cut
costs let’s not lose sight of the goal which is, in my opin-
ion, to provide mobility for the citizens of major urban
centers in a soon to be energy starved world. Let’s be
sure that the cure for past ills doesn’t also frustrate those
goals.

One last point. We've been talking today, and pro-
bably will for the rest of today, about urban rail transit
systems as if they were primarily engineering and con-
struction projects that can he conceived and executed
by highly trained professionals using totally objective
criteria. Well, you and [ know that that just isn’t true.
That most rail transit projects are, essentially, political
projects. They came into being as a result of political
actions and political tradeoffs. MARTA exists because
there was a referendum on public transportation and
the snceess of that referendum depended on some very
practical political tradeoffs in the community in order
to get the system and the sales tax approved. Political
projects risc or fall because of local political support
and demands and in this context, at the local level,
what we try to do is to desperately keep our projects
alive and growing and continuing while doing the best
job we can to institute and implement cost effective
principles of design and construction but we're dealing,
essentially, in a political world, and any new policy or
system that is developed must take the essential nature
of these projects under consideration.

DAVID G. HAMMOND

MR. SCITAFFNER: Thank you, Alan, I think that
last comment was particularly appropriate. Our next
speaker will talk from the designer’s point of view.
David Hammond got a BS Degree in Civil Engineering
at Penn State and a Master's al Cornell and has also
had advanced studies in the army. After twenty-five
years of varied experience with the Corps of Engineers
he became Assistant General Manager, Engineering
and Operations and Chief Engineer for the Bay Area
Rapid Transit District from '64 to "73, where he was
responsible for the design, construction and initial
operations of the billion and one half, seventy-five mile



system. In 73 he became DMJM’s Vice President in
charge of Rapid Transit and Transportation of the
eastern region where he is Vice-President in charge of
the DMJM sponsored joint venture general consultant
of the Baltimore Rapid Transit System. He's responsi-
ble for the planning, preliminary ¢ngineering and [inal
design of section A, a seven hundred and twenty mil-
lion dollar project; now under construction and
scheduled for revenue operation in "82. In addition to
that joh which seems big enough alone, he has three or
four other responsibilitics, including the interesting one
in Morgantown West Virginia. Mr. Hammond was
named one of the top ten public works men of the year
in a national program co-sponsored by the American
Public Works Association and Kiwanis International
and he’s Vice Chairman of the United States National
Committee on Tunneling Technology. Dave.

MR. HAMMOND: Thank you, Charles. As Charles
has said, my assignment, at least according to the agen-
da, is to present the designers viewpoint, but I find this
very difficult to do for reasons that have been referred
to already, because I certainly don't prefer to think
only as a designer or to be limited to “design™ functions.
Designers, very obviously, in my view, have to think in
part like owners because, in the main, they operate as
extensions of the owners doing what the owner would
do for himself if he had the time and the capabilities for
doing it and, certainly, to a large extent, a designer has
to think like a contractor when he is putting together
the designs and the specifications and the other parts of
the contract documents. While divisions by titles are
somewhat natural, of course, I believe that a large part
of the many problems that we're talking about here
that face rail projects in, [irst of all, getting approved
and then designed and then built, is the adversary at-
titudes of the different members of what should be one
team.

I don't think I, or perhaps anyone else, can presume
to speak for all designers but [ think all designers would
agree with this view that, in the screwing up process
that George Pastor referred to this morning, there are
always other participants. Quite frequently to the ex-
tent that we don’t recognize our own child sometimes.

We might, in pursuing the team concept because 1
think it is an important one, use the analogy of a foot-
ball team with UMTA very much like the team owner
who puts up the money and who makes the game possi-
ble. The grantee, then, would be the general manager
who hires the players, who provides broad manage-
ment, and who brings the operating tcam together,
which leaves the designers, the consultants and the con-
tractors then as the players with individual disciplines
but who have to be part of the overall team’s
role. A well run team is a well disciplined team with
each player having a responsibility within the limits of
his authority, but nevertheless, a responsibility to play
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his role, not merely as he is directed, but with in-
itiative, imagination and with vigor.

Well, let's get down to discussing the UMTA's policy
options paper which is the primary thing that brought
on this conference. The notice of the meeting says that
policy options are primarily aimed at one, improved
project definition, two, improved project manage-
ment, and three, improved review processes. It is also
stated somewhere, that it is intended to cut the red
tape. I heard someone say the other day that UMTA
was good at cutting red tape and, of course, he was an
UMTA guy. When | mentioned it to somebody else,
however, he agreed, but he said, “The only problem is
that they cut it lengthwise,”

I would, at the outset, however, join other people in
commending UMTA for recognizing the need for sig-
nificant improvement in management and procedures
and for initialing action toward improvement. I may
be less gencrous with some of my comments later on in
how they appear to be going about it or how they vis-
ualize the many hurdles that are going to have to be
overcome in order to achieve it but the first step, at
least, is a very good one in recognizing the need and ex-
pressing a determination to do something about it.
And, certainly UMTA's leadership in defining eriteria
and in practicing better management and, at the same
lime, requiring grantees and their designers to do the
same, are welcome goals that we all ought to address.
How to get there is what we are here to talk about. The
policy paper discusses several procedures and T'll touch
on them a little bit in detail later on, which certainly
ought to be improvements, but I think one thing that
has to be said is that it is important that great care and
attention be constantly given that these procedures not
become ends in themselves rather than means to an end
and I don't think I have to elaborate for this audience
on why I make that comment because the temptation is
always there to have the media be the message.

As | see it, UMTA's role, having established the cri-
teria and general procedures, and assuming that that
can and will be done, should be to monitor the way,
the direction and the speed with which the projects
they are reviewing and supporting are carried out. This
has been touched on and you’ll note that I will touch on
it several times in my discourse here, that UMTA’s
monitoring must be tailored to its capabilities in exer-
cising its control. If they are able to achieve sufficient
staff and means to meet the needs, then they can es-
tablish more specific criteria and can monitor in greater
detail than if needs and means are vice versa. Since it's
very likely that the vice will be versa their control and
their monitoring then is going to have to be tailored ac-
cordingly. 1 believe, for instance, that UMTA should
not and cannot issue a detailed design manual appli-
cable to all or even several projects whose physical as
well social and political problems are different, That



doesn’t mean, however, that it can't establish broad
criteria and levels of quality that it considers accept-
able. Perhaps as a starter, the set of guidelines that
Alan mentioned here that were prepared some vears
back by IRT, which is now a part of APTA, could be
used as a guide for UMTA to start with,

Certainly, UMTA can be helpful in either accepting
as high cost factors, or attempting to get modified, the
many federal requirements such as, OSHA, Minority
Business, Buy American which has recently come into
the act, “hysterical” preservation and provisions lor the
clderly and the handicapped. To the designer and the
owner many of these are embellishments and not needs.
Now, lest I sound unsympathetic to the elderly and
handicapped, let me assure that as a member of at least
one of these categories and I understand the push to
provide for them. It does have to be recognized that
factors such as these have much to do with the high and
with the increasing costs of rail transit projects and the
option is either to accept them as a fact which nothing
can be done about or as, somewhat encouraged, I
heard this morning that attempts in certain areas at
least will be made to alleviate these rather odious, and
certainly, costly requirements.

The policy options paper speaks much of cost effec-
tiveness but it doesn't define it. Certainly, a clear set of
guides or ways in which cost effectiveness will be mea-
sured would be a big forward step, but obviously it’s a
difficult one to achieve. One man’s cost is another
man’s effectiveness, and the reference that's been just
made to the elderly and the handicapped provisions is a
very good example. To us, it's a cost. To the people
who are pushing it, it’s an effect which apparently is
desirable at any cost. It has to be recognized that at the
local level, codes, ordinanices and desires of other
bodies than the transit agency which have long been
unfunded, but which now appear as if they could be
tacked on to the transit project and other requirements
are imposed that the designer, left to his own devices,
would not consider providing for. Here UMTA guide-
lines could be effective both ways in establishing the
basic requirement, but also in later support in sticking
to the concepts on which the funds were based and
assisting the local agencies in resisting the attempts to
have additional things hung on the Christmas trec.

In addition to design criteria, and this part has been
louched on also, procedures for contracting, and for
contract provisions need to be examined. The report of
Sub-Committee Number Four of the National Commit-
tee on Tunneling Technology was mentioned this
morning and [ won't ask for a show of hands here of
how many people have ever heard of it before to keep
from embarrassing both you and those of us on the
committee who put it together, but it is an example of
what Art Fox mentioned of the difficulties in communi-
cation. This is a publication which is at least four years
old now which the final conclusion of the sub-commit-
tee was that we've not donc our job if we've merely
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convinced each other. We must go out now and educate
the peoplc who make high policy and set grand strategy
as to the merits of these recommendations on how to
improve contracting procedures. 1 was at a session
recently which was made up mostly of people who
opcrate in the design and the contract construction
area, in which someone mentioned this report, so 1 ask-
ed how many people knew what he was talking about
and out of about seventy-five people there, six did, four
of whom were on the committee who put the report to-
gether in the first place. So, it is a continuing effort, but
it is an area that very much goes with the possibilities
for reduction in costs.

An important part of design is what kind of a con-
tract package you put together. What kind of specilica-
tions, what sort of requirements or limitations do you
place on a contractor. It has an effect on cost, and this
is undoubtedly heating an almost dead horse, but any-
way, the low bid procedure. It’s certainly difficult to
establish low-cost designs and contract specification re-
quirements for difficult things such as tunnels, compli-
cated train eontrol systems, and vehicle systems, if you
have no idea who's going to be the contractor and
who's going to be carrying it out. If the designer were
pretty sure who the contractor was going to be, or at
least that it was going to be limited (o somebody who
had demonstrated cxperience and competence, he cer-
tainly would call for things that would cost a lot less
than if he’s got to cover any eventuality that might oc-
cur to an inexperienced or an incompetent bidder.
And, again, this gets back to some of the recommenda-
tions in the Better Contracting Practices report. A low
bidder is presumed, under our general rules, as being
competent if he can get a bond which may or may not
have any direct relation to his ability to do what's called
for under the terms of the contract. :

Getting back to the options paper, I believe that the
establishment of an office of project management can
be a significant improvement if it sticks to establishing
criteria, general procedures, policy guidelines, and if it
does its monitoring and controlling for forward prog-
ress rather than braking. In the case of establishing ap-
proval or disapproval of contraets that might include
coming early to a no decision, that no, we are not going
to support a project as well as an early decision, yes,
let’s get on with it. Certainly in the conduct of that of-
fice it must avoid the OSHA experience, althuugh 1 do
understand that OSHA is now holding a “going out of
other peoples business” sale. As stated in the paper, the
funetions visualized for the office appear appropriate.
Again, [ have to get back to what [ said I would refer to
several times, that UMTA has to tailor what it does to
its capabililies to do it. One of the contemplated ways
scems to be to call on other transit agencies, individ-
uals, other federal agencies, professional organizations.
I believe there is some reference to peer groups, peer
review groups. All of these sound as though they would
he nice and easy, and let's say that that solves the



problem. Let’s take peer review groups for instance.
Unless somebody gives the peer review group its clear
charge that you'rc not here to start all over again and
do it the way they would do it, you are likely to have
the apposite result. More often than not, peer review
groups consider that their charge is to show that it
could have been done some different way, not
necessarily better, but different or, worse than that,
they become reviewers of how does the project appear.
And, if I seem to be speaking from bitter experience, |
am. Wc've had a peer review group on the Baltimore
project and they certainly had lots of comments, none
of which reduced the cost, and [ won’t go the next step
but you can decide that yourselt. So, I tind it very ditfi-
cult to visualize how this can work effectively, nor how
it can be cost effective in itself with that kind of frag-
mented approach. It doesn’t seemn to me that this kind
of service could be readily available when needed, nor
that they are likely to come for free or if they do, that
they will be worth the cost. It seems to me that it would
be much hetter for UMTA to hire a consultant or a
group of consultants to function as extensions of its staff
in the same way that consultants hired by transit
authorities or other owners work as extensions of the
grantees staff. 1 think vou'll have to agree that this is a
designer’s viewpoint. But it certainly has some genesis
within your own department because the Federal Rail-
road Administration is doing something similar to this
on its Northeast Corridor Project, presumably for
somewhat the same reason.

I mentioned earlier, the transit industry itself has
done some assembling of guidelines criteria and stan-
dards specifications. Granted, that was started for a
slightly different purpose going back to the law suit bit,
so that you could at least prove in the law suit that if we
did it wrong so does everybody else in the industry.
Nevertheless, it could be a very good starting point for
adoption by UMTA or modified by the UMTA staff, or
the suggestion I made, a qualified group of consultants.
Certainly, a gcneral body of accepted criteria aud
guidelines has to be available to all agencies who are
trying to put together a project and a grant application
for that project. The reasonableness of a project, of
course, has to be tested on a project by project basis,
but the yardstick by which that measurement will be
applied must be known to prospective grantees as they
are starting to put the project together. It doesn’t do
any good to let it run on for a long time and then say,
“Oh no, you didn’t use the right set of measurements
here and so we're not looking at the project the same
way that you do.”

Certainly, with incremental funding, and Alan has
touched on this so I won't go into it too much, but in
defining the stage of a project it is imperative that the
limits of the total project being considered be made
clear. The UMTA policy states that the system be ap-
proved in stages one segment at a time with federal
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financial support limited to that stage of the project.
While this is prebably appropriate in view of the
limited funds that are available for all projects is to get
as many going simultaneously as possible and perhaps,
most important of all, to be sure the wealth is spread
around as much as possible. As Alan has said, projects
cannot be properly designed and costed stage by stage
without some idea of what the nature and number of
stages is going to be, and what the ultimate configura-
tion of the systesn will be, and he gave you some
examples of things that have to be costed for cost effec-
tiveness in the first stage if you are contemplating ex-
tensions at any time,

Maintenance problems such as shops can be more
economically provided if the future extent of the system
is known. In Baltimore, for instance, while we are now
building an eight-mile first stage, we have had to con-
sider the capability to handle additional stages which
we hope will be coming along almost on the heels of the
first stage and therefore, the time period of investment
in these facilities that may exceed minimum require-
ments for the first stage, will not be such a long period
of time. [ noted, and quite naturally, in its paper
UMTA addressed only the opposite side of this problem
which is to be surc that vou don't put anything in the
first stage that is cxcessive to the requirements merely
on the basis of arca-wide fnture project plans, and 1
would agree with that, but it's like so many things,
there has to be some recognition that there is an in-
between.

Much has been said and done, not all cost or other-
wise effective, on such things as alternative analyses,
cost cffectiveness and ultimate descriptions of projects
and so forth. In principle, alternative analyses are cer-
tainly an appropriate method of studying what should
or should not be done. Like all good things, that can be
carried to extremes. It would appear, both from past
practices and from the words in the policy options
statement, that alternative analyses are expected to be
made in great depth and dctail, whether that depth
and detail is necessary or not, in cases where the solu-
tion based on physical and political situations appears
to be very obvious. From some of the comments made
this morning there appears to be some hope that UMTA
will develop guidelines and criteria for alternative
analyses in greater, somewhat more realistic detail and
apply it in its review as well as to the reviews of others.

I believe the proposed incorporation of the new step
system definition is a very good one, if implemented as
described and to a reasonable schedule, and somebody
asked that question earlier this morning. It will give
both UMTA and the grantee a better basis for carrying
out the subsequently approved project. But, again, 1
have to put in the cavest that it has to be a means and
not an cnd in itsclf. At some point there has to be a con-
clusion to the navel contemplating and a decision as to
what the next step is and how we're going to get on with



it. This is particularly important to the grantee in view
of the UMTA full funding policy. While [ agree that
this is a proper policy, I find the term somewhat amus-
ing as a cuphemism for “it may not turn out to be very
full but it's as full as we're going to make it.” I was in-
terested to read a little poem the other day which is en-
titled, “Play it Again, Unclc Sam.” T think this may be
appropriate to bring to focus for all of us whose costs
we're talking about here. They're always saying federal
funds. You hear it all the time. You know there are no
federal funds. They are using vours and mine, So we
have to, all of us,remember that we're not talking about
how we can get federal funds for this. There is no such
thing.

While the systemn definition step could conccivably,
and very probably will, lengthen the grant approval
stage, it should certainly shorten the implementation of
the resulting project. I believe that it is an even more
important step than the design concept stage or any of
the details of design on which so much discussion has
already been given.

I'm particularly glad to see that UMTA is attaching
much more importance to how the grantee proposes to
cxcreise his general management function, how he will
organize his staff and how he will set up the organiza-
tion of organizations that he will use to assist him, what
contracting policies and procedures he will use and in
general, how he will get on with the project. Not
stated, but I presume that it can be taken for granted,
that now UMTA is equally interested in reviewing its
own internal processes as to how it will manage its
functions, how it will organize its staff, how it will
organize its organization of organizations in making
the establishment of criteria and the review and moni-
toring of projects. I think it’s interesting to note that
UMTA’s new approach fits very well with the major
recommendations of the National Research Council
report about to be published which is entitled, “Better
Management for Major Underground Projects.” One of
the principal conclusions of that group, however, was
that the title should be, “Major Underground Projects,”
because that's where the funding came from, and T'll
give a nod to DOT and to UMTA as the principal
sources of funding for making this study, and that the
conclusions and recommendations that came from this
study are equally applicable to any large scale project.

Very briefly, the major recommendations go some-
what along the line as the approach outlined in
UMTA'’s policy options paper. First of all, to estahlish
the policy’s goals and objectives and to organize the
project so as to facilitate their accomplishment. Tn
other words, start with, what is it that you are trying to
accomplish and what kind of an organization are you
guing to have to do it. Plan the project in enough detail
to be able to achieve the objectives. The next is to
achieve effective design organization, supervision and
accountability, and that was touched on somewhat in
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the discussion period this morning also; to achicve ef-
fective construction methods, procedures and supervi-
sion.

It's been said that UMTA’s role is much like that of a
mortgagor on a house or other construction project,
and I'll admit that I stole this idea from Chuck Bing-
ham so I think it is one with which he might agree. As
the mortgagor, he wants to know net only the purpose
and the function of the project, that is, what effect will
it bring about, but how it is going to be accomplished,
how is it going to be organized and managed. What
contractural procedures, design procedures, what
schedules, what are the estimates of cost, what finan-
cing by others, if any, is involved? So, as the mortgagor
he wants to be reasonably sure that his money is going
to be well invested and the project that he is backing is
well managed, designed and constructed. However,
when his decision is favorable and he’s going to back it,
then he should lock to the mortgagee to execute the
project he has funded. I think it's much like picking a
horse and putting your money on him. After you have
clhecked the racing form and you've given your ap-
proval by putting your money on a horse, project, and
the jockey, the grantee, then you had better let the
jockey ride the horse. When I mentioned this to a
grantee, or at least somebody who is a hopeful grantee,
he said, you'd better add, and don't get on with the
jockey and ride with him. Now, that doesn’t mean that
you can’t cheer him on or yell at the jockey if he's fall-
ing behing the pace, or certainly not bet on him next
time around. This does emphasize to me at least, the
role of UMTA is very properly wanting to know that
the concepts are and how are the job’s going to be
managed, organized and so forth, but at some point
and to some schedule it must come to the conclusion
that it’s either going to hack that horse and jockey or it's
not and, if not, then put its money somewhere else. If it
is, then get on with it. So, I see, as a big function, the
project program management office holding their own
and everyone else’s feet to the fire to get on with things
and to reach timcly, firm, decisions. This is not a one-
time but a continuing effort. It’'s necessary for whoever
is a manager, and there are many managers in this long
process, so quite frequently it is necessary to build a fire
under the mule. {(Figure 1) However, having done so
you can expect that he is going to move far enough to
get himsell off the fire and pull the wagon over it,
(Figure 2) so it's a repeat proeess which is necessary but
I consider this to be one of the more effective, although
more general, ways in which cost reduction can be
achieved and that is, for everybody involved to have a
gung ho approach that we're going to get on with it and
we're going to do something.

Once the general concept of the project has been
established then the greatest single factor in costs,
cither holding them down or incurring more than you
should, is whether needed decisions are made at the



Figure 1

Figure 2
proper time. Some of you have probably seen this illus-
tration (Figure 3) of decision making which is all too
frequent in this and some of our other business. We
have long meetings. We bring in all the experts and we
all agree that immediate and decisive action is necessary
and let’s get together next month and talk about it some
more and that very much is a factor in the cost of proj-
ects. In big, complex, projects such as we're talking
about here, the point is often reached where no deci-
sion can be as bad as “no decision” and iu case that
doesn’t seem to scan quite rightly, it merely means that
you reach a point where whatever you decide, you are
better off than if you haven't decided. Similarly, I think

34

the project delivery plan setting forth how the project
will be done is a good new requirement. With carcful
attention to it by both UMTA and the grantee, it
should form a good basic understanding for imple-
menting actions subsequent to grant approval and fun-
ding and, hopefully, mean less involvement in the
minutia of how the project is going to be implemented
and fewer controls that are designed more to keep
something from happening than to require that it hap-
pen. .

Different levels of design, depending on how many
unknowns there are; for example, underground, proj-
ect conditions versus above ground projects should also
provide for more realistic cost estimates at the initiation
of the project. Note that I said, “realistic™ and not com-
pletely accurate because, at this stage, there are still
many uncertainties that involve either unknown but
probable events or things that are uncertain enough to
be unquantifiable with any degree of certainty. So,
both grantee and UMTA, plus the designer must make
some allowance for this in early estimates even where a
higher than usual amount of design has been done. The
hazard in this is obvious both ways. 1f you make it too
high in order to be on the safe side, then you may well
price yourself out of the game hefore the game even
starts. If you make it too low, it may be attractive except
that it comes back to haunt you later on because vou
are unable to do the job for the price that you said you
could.

We come now to everybody's favorite, the EIS. I'm
not going to belabor this one because it has been
touched on by a number of people. 1 was interested in
first reading it and mentioned it to several people, to
have them recoil in horror that, my God, you mean we
have to do that twice now. Actually, | sce it as it is sct
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up here as being an improvement. It should facilitate
the first one and assuming you get by the first one it
should facilitate review and approval by UMTA and
whoever else has to be involved in it much more rap-
idly. Certainly wec have to get away from what has
been the experience on a recent project. We had four
months to prepare the EIS and twelve months were
scheduled for review by others. We met our schedule!
The key, as I've said several times, as [ see it to UMTA’s
role, is how they will review and monitor the prescribed
processes, the proeesses they prescribe and what their
definition of monitoring is. As I see it, their role is lay-
ing out the ground rules, to see that they are being fol-
lowed and to gel in and admonish, interfere might be
another term, only when the ground rules are not being
followed. To repeat my commercial, UMTA can do
this effectively only if they make their own involvement
compatible with their immediately available capabili-
ties. I believe that there arc ways in which to achieve
your capabilities, but [ don’t believe that they are going
to be in the roulc of dircet staffing.

To go back very quickly and wrap up, the UMTA
overall objectives, that is, to prevent overdesign, the in-
troduction of unnecessary embellishments, and the use
of untested technologv. Here I believe UMTA can be
most helpful to grantees and designers by achieving the
capability that we have discussed several times and by
issuing criteria as to what constitutes, in lheir view,
adequate but not overdesign. What sort of things it
considers embellishment and by, if not endorsing, at
least not condemming tested technologies. For the
designers it should be both a relief from criticism for
doing something that has been done before and less of a
liability from his temptation to do something untested
just to show how innovative he is. I believe al the same
time, however, 1 think George Pastor discussed this
very adequately this morning, that UMTA should con-
tinue controlled practical use demonstrations and, cer-
tainly, designers and owners should participate in
practical use demonstrations of new but not radically
new technologies at UMTA's expense and to the extent
possible, at least, at UMTA's risk. I believe a good ex-
ample of this perhaps will be touched on by the next
speaker here, which is our concrete tunnel liner demon-
stration in Baltimore. It is one that holds good promise
for cost reduction but it also, without this demonstra-
tion, I think, hcld the promise for a fair amount of
catastrophe if it had been mandated for widespread
use without really knowing what was invovled in mak-
ing it work properly. Well, in summary 1 think the
policy statement is on the right track. Like all puddings
the proof will be in the eating. I've tried to point out
some possible pitfalls in its implementation. The big-
gest will be the temptation to make the procedures an
cnd in themselves and keep on proceeding with the pro-
cedures rather than proceeding with the project.
Proper exceution, however, of the proposed policies

and procedures will certainly be of help to designers
and owners in enabling them to prosecute worthwhile
projects of the type which Alan Kiepper has described.
There are many around, and we certainly cannot say
that we should quil right now because all of this eosts so
very much.

I guess, in summary, [ am sayiug that 1 commeud
UMTA for having its heart in the right place. I trust
now that you will be able to get your head in the right
place.

THOMAS TRAYLOR

MR. SCHAFFNER: Qur next speaker, Tom Traylor,
got his Bachelor of Science Degree in Civil Engineering
from M.I.T. and an MBA from Stanford. He, of
course, will speak from the contractor’s poinl of view as
Vice President for Traylor Brothers, Incorporated, who
constructed over thirty miles of tunnel in the United
States, over ten miles of which have been in compressed
air. They worked at BART, worked in Chicago, Wash-
ington, where they have had particular success in
limiting settlement under difficult situations and in
Baltimore, as Dave just mentioned, where they are
working on the concrete liner project. A good friend of
minc and a classmate, as a matter of fact, and a man
many of you know, George Fox, is a partner of Tom’s
in the Baltimore project and I talked with George last
week and he said that I should pay strict attention to
what Tom says because he knows whal he’s talking
about so 1 would advise you to do the same thing.

MR. TRAYLOR: I am glad to see Dr. Page here to-
day. He is young and has Lhe zeal to get things done at
DOT. It takes energy and plenty of it to accomplish
any cost cutting changes where a public agency is in-
volved. We are all here today to help in this effort.

Dr. Page’s youth alsu makes me feel that [ am not too
voung to be here and contribute a little bit of some-
thing.

1 do not know that a eontractor’s point of view is a
significant one at this conference. Russ did not invite
me here today because we are good contractors. We
Are! He brought me here because my position allows a
sort of ohjective view of the problem. We work with



the results of owner and designer efforts. The key deci-
sions are made before we become involved. We do not
have an axe to grind, or a viewpoint to justify, so we
can call a spade a spade. T am inclined to suggest ex-
treme measures and I may view reality in an exagger-
ated fashion, but we need to over-react if we want to
effect changes.

The problems that we run into as we try to improve
cost cffectiveness are often regarded as institutions. We
accept them and give up the fight. I am probably one
of the worst when it comes to fighting institutions. It is
difficult for me to view problems and solutions through
the eyes of a DOT Administrator, a Congressman, or
a President. I have found in my preparations for today
that I can’t scem to envision myself in public service,
and find it hard to relate to solutions that involve
bureaucracies. In order to gain a productive perspec-
tive for this presentation, I have struggled with a
theme, or an attitude, and I concluded that I really
know what should be done, but have trouble with the
reality of politics. My solutions would be cffective, hut
would not always be politically popular.

So, ignoring political difficulty, I would organize my
cost reduction efforts as follows:

1. Correcting wasteful or overconservative design

2. Eliminating union manning provisions (feather-
bedding)

3. Forcing legislation to limit insurance costs

4. Explore ways to further utilize the initiative of en-
gineers and contractors to cut costs on an incentive
basis (value engineering)}

Design Control seems to be the most tangible solu-
tion to our probleins. We are dealing with a problem
that no one wants to admit exists, and that is designer
incompetence. Errors in judgment by designers carry
such potential liabilities that suggestions for improve-
ment are often taken as an insult and rejected. You
know, we will always have incompetent designers. as
we do doctors. The professionals won't rat on one
another, and no client wants to admit his poor choice
after the fact. We must admit the weaknesses in this
profession, and set out to monitor design with a compe-
tent review board.

In order to indicate the scope of potential design sav-
ings, I want to rclatc a few personal experiences.

On the WMATA system, a bid item was invented
early in the program called Cat II Underpinning.
Designers were not competent to decide where under-
pinning was appropriate and so in questionable areas
they failed to specify, but also failed to take the respon-
sibility for their decisions. This Cat II underpinning
was meant to be a catchall for all omissions and errors
of judgment by the designer. Today in Baltimore
enlightened engineers specify underpinning or ground
control measures, and provide cost plus funds for res-
toration of buildings where underpinning was deemed
undesirable or too costly. When the designer properly

recognizes possible structural damage as a viable cost
alternative, and provides funds to eover these costs on a
direct basis, he saves the administrative costs of in-
surance claims that would have resulted and a lot of
headaches.

When I was a sophumore in college, the great Dr.
Peck walked in and gave us a lecture one day. He was
visiting from University of Illinois. He drew a little pic-
ture on the wall to demonstrate that in a fairly deep
soft ground tunnel the forces finally come to near
equilibrium and that there is little or no residual bend-
ing in the structure after some yielding of ground and
structure takes place. All these vears later we get a
contract (G-1) with WMATA to dig a tunnel through a
nice big hill of clay, an ideal application for the long
accepted theories of Dr. Peck. But as the tunnel got
deeper and deeper into the hill the density of reinforc-
ing steel increases and vice-versa. Some designer had
thrown those bars in for extra measure because he
thinks they only cost thirty cents a pound. But thal’s not
half of it! The eonstruction of the entire tunnel liner is
made less efficient by the existence of those reinforcing
bars.

In Buffalo on new NFTA work, there are no un-
needed re-bars, but a required construction joint be-
tween invert and arch is being arbitrarily insisted upon.
This is more costly than one might think!

In Washington on D4 and F2a our contracts involved
two miles of subway. To construct those two miles we
werc required to set up tunneling shields at ten different
locations. These tunnels could have been driven right
through the stations, leaving only an inexpensive tem-
porary liner to be removed by the station contractors at
a later date.

Station architecture is often an obvious area for
quick cost cutting suggestions. Suggestions of flat ceil-
ings with columns, e.g. BMT, IRT, and at grade book-
ing areas may be examined for future systems. But for
my part the WMATA Stations live up to the architec-
tural heritage of the nation’s capital. I'm also glad that
cost cutters didn't get to the Jefferson Memorial and the
Washington Monument. But there is room for architec-
tural austerity in systems of the future. We Americans
must overcome our penchant {or conspicuous consump-
tion and subway station design is a guod place to start.

Overdesign from a structural standpoint is a symp-
tom of our judicial systemn and the trend toward very
high liability suit settlements. Designers must be ultra-
conservative and must defend their competence at all
costs. If the government wants to break this syndrome
on federally funded work, I suggest that owner pur-
chased insurance be provided to designers on major
DOT projects. This will give the designers new liberty
to seek out methods of effective cost reduction.

The concept of design review is one which must de
developed. For review to be effective a competent
design firm must be given great autonomy. Strong



competent and confident leadership is what our indus-
try needs—a vehicle to take past lessons learned and ap-
ply them to our future.

Inflation and its effect on construction scheduling.
We are-constantly hearing about cost overruns due to
inflation. Systems are costed in today’s dollars and then
a panic develops to hurry and complete a system to beat
inflation. Contract requircments to finish carly often
result in additional costs of cquipment and under-
ground access. Rcal cost increases result and schedule
improvements often do not materialize due to more
complicated or less linear production sequences. All this
accomplishes is to spend today's tax dollars instead of
tomorrow’s! Tomorrow’s tax dollars are inflated and so
are the structures they build. When a structure is com-
pleted has little significance where real costs in terms of
percent of GNP are concerned. I believe that efforts to
accelerate construction schedules beyond normal pro-
duction sequences are harmful to our long term cost
reduction efforts. )

Featherbedding. Manning provisions developed by
labor unions have gained nativnal recognition in the
printing and railroad industries in recent years.
Gentlemen, the heavy construction industry in our
country is the greatest single occurrence of featherbed-
ding in the world today. In the New York City area,
sewer tunncls in suburban areas similar to Chicago or
Cincinnati, Ohio cost $6000/ft. This same tunnel built
in Chicago or Cincinnati costs $1000/ft. Many factors
cuntribute to this and they are all due to labor cost. But
the greatest contribution to this cost discrepancy is a
labor inefficiency due to excess manning. I would guess
that excess manning in the mid-west approaches 25%
in underground work. In New York it must approach
100% . That is, for every man that works another is re-
quired by union manning provisions.

I suggest that if the federal government can requirc
25% Minority Business Enterprise participation in EPA
projects; if the federal government can place environ-
mental restraints on construction that cripple large
projects for silly reasons, e.g. snail darter; that the
federal government can withhold funding to any owner
who does not procure union agreements to climinate all
manning provisions on federal funded work.

Alarming trends in insurance costs are not new to the
1970’s. Qur workman’s compensation laws were writ-
ten long ago te eliminate the courts and claims of an ex-
traordinary nature from the employer-employee rela-
tionship. This cost control intent has been eroded over
the years by legislation and by the courts.

Although the Longshoreman’s Act normally docsn’t
affect subway construction, it did in the District of Col-
umbia, where all comp falls under longshoring. Other
D.0.T. funds go into bridge construction across major
waterways. Under the Longshoreman’s Act, payments
to workers can be two to ten timcs what they would be
under state compensation laws.
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Other states have liberalized payments to the point
that insurance companies are reluctant to write cover-
age. Illinois is a severe example of this, The “Scaffold
Act” in Illinois has come to he every lawyers dream, as
compensation claims are ruled to fall under this act and
claims reach seven figures.

Legislatars have not had motivation to correct this
trend and will not, they are lawyers, unless the national
agencies refuse to pay the bill in inercased construction
costs. 1 propose that federal funds for construetion pur-
poses be withheld {rom states whaose compensation laws
allow costs to rise above certain levels. You must also
force the aholition of laws such as the Longshoreman’s
Act and Illinois’ Scaffold Act. These costs are a result of
legislation and must be controlled. Excessive insurance
costs can be legislated away, as recent developments in
medical malpractice insurance indicate. Indiana is an
excellent example.

Wrapup insurance, or owner supplied insurance {or
contractors, has become commonplace on large proj-
cets. I might comment that present trends to reward
contractors with favorable loss experience are long
overdue. My observations have been that loss control
programs seem to be more effective where the contrac-
tor has a strong financial motivation. I would like to
see wrap up policies written with retrospective prem-
ium adjustmenls shared by owner and contractor on an
individual job basis.

Motivation of Engineers through value engineering
is an elusive goal in our contracting format. Design-
construct would seem to provide all possible motivation
through incentive fees. However, our competitive bid
process demands that all design be complete hefore
contractors become involved. My observations on
design-construct power plant work indicate that econ-
omies do exist on straight-forward work, but where in-
novation and calculated risk-taking typical of the
American businessman can be applied—such as deep
caisson projects, tunnelling, or deep cofferdams, that
the large design-contract firms over design—and then
fail due to lack of a craftman’s knowledge in doing a
difficult task easily and inexpensively. 1 vote to keep
our part of the industry on a competitive bid basis,
with emphasis on contractor redesign with value engi-
neering participation for all parties. Contractor 40%
Engineer 10% Owner 50 % .

Regarding the Japanese Scenaric mentioned by our
keynote speaker, 1 will stand behind an American’s
capability to build a better mousetrap anyday and
cheaper too—in a given set of economic circumstances.
Much ado about nothing, i.e. slurry moles, has delayed
an important part of a San Francisco sewerage project
for several years. If the structure had been let without
prequalification and without specified mcthod, it
would have been satisfactorily [inished some time ago.
If serious questions existed aboul subsidences, stiff pen-
altics could be levied along with apprupriate repairs in



the case of contractor failure to control his procedures.
This was not the City's approach and it all occurred
because of a romantic sales job done by some Japanese
in little white coats. In the end the procedures proposed
by foreign interests will probably not be used, simply
because we will not stand for the high expense. Yes, the
American contractor will find a cheaper way, a simpler
way. Where Iabor is so expensive, our methods must be
labor conservative. The U.S. contracting industry is
very cost effective on fixed dollar contracts. Our prob-
lem is the cost environment we work in, design, unions,
insurance, etc. This construction environment is what
we must change.

QUESTION AND ANSWER SESSION

MR. SCHAFFNER: George was right, wasn’t he? 1
think now it’s your turn.

AUDIENCE: I have one plea, one question, the plea
is this, that you do not codify the criteria of subway
design until somebody has done it right because you're
not going to reduce costs with the kind of criteria which
1 see being applied now. I'd like to ask Dave Ham-
mond, the designer, the competitive proposals as an
alternative analysis.

MER. HAMMOND: I'm not sure 1 understand the dis-
tinetion.

AUDIENCE: What I'm getting at is that if you have
only the designers who are interested in proposing on a
particular design segment present their ideas as they
see it, they are going to put maximum effort into that.
Whereas, if you collect a single designer he is going to
examine alternative proposals, but they’re only going to
be the ones that one man or two men can think up. He
may not ask to examine the full spectrum. By this pro-
posal I mean a proposal which is complete down to
some cost analysis of the proposal, construction costs.

MR, HAMMOND: I'm afraid the size and complex-
ity of the projects we're talking about here that that
wouldn't be very practical because vou have several
very expensive costs and to expeet the proposer to ah-
sorh that I don't think is very likely. Consider that it
might be funded by whoever, federal government, the
grantec using federal funds, you'd have somewhat the
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same problem. If you're talking about basic concept
alternatives, talking about something smaller such as in
a particular stretch, put a tunnel in this strata or that
strata it might have some possibility but by that time
you are pretty well locked in to a general design. I don’t
see the practicality.

MR. SCHAFFNER: I think this meeting is going in a
great direction. As a designer, I think that, First, Tom
suggests that the government pick up our liability in-
surance and now we have a suggestion that proposals
get paid for and I like all these things.

MR. HACK: I'm surprised nobady mentioned OMB
Circular A109. It's obvious it hasn't hit vou yet, and
['m telling you it is going to hit you. We call it a sub-
way system but all we need is that little catch phrase
“system” and it's going to be brought in by the federal
procurement group and they are trcating grants the
same way. A109 supports, in cffect, what was just saiel.
Sampson has agreed, GSA to go for funded, competitive
proposals on all office buildings over twenty-five
million so I think you are going to get some issues of
government funding and I think the government better
look at it and see what is cost effective and what is not
in terms of how much they might save versus how
much it might cost if you are really going to get system
option. There are very serious problems, I think, all
through the industry to recognize that AL09 really was
an outgrowth of the problems created by going to a
new bomber system or a new rifle or a new tank, and it
got built up by the aerospace industry. I want to tell
you there are an awful ot of unemployed aerospace in-
dustry engineers around the government setting policy,
and they don't want to talk our language, and they
don’t want to listen to it and we have some serious
problems trying to interpret some of the valuable sug-
gestions in that system into ours. Let’s hope we can do
it, but I really think it takes a concerted effort for the
construction industry to try to get to the office of
{ederal procurement policy and see if they can get AE
alternative AI(9 that really deals with the problem of
the industry. T think we will have an awful lot more
design concept competition. I think in this administra-
tion, particularly, because it does have the tendeney to
delay committing to large amounts of money.

DR. LEVITT: I assume that there is some sort of
feeling in the minds of people who prepared the new
UMTA policy staternent that the environmental impact
statement in its present form commits the subway
design construction team to detailed configuration and
construction methods and so on, by requiring that deci-
sions for all these things be made in the first step, prior
to the design. 1 guess ['d like to ask thc panel or
anybody else if, in fact, they can support this conclu-
sion, and how much more flexihility there will be now
and what the value of that would be if you go to this
two-tier departmental statement where, presumably,
the first tier will specify more or less, the horizontal and



vertical, and if you don't tie yourself down at that stage
to cut and cover versus tunnel over, how many access
shots and which locations and so on. Is there really a
significant potential savings from that?

MR. HAMMOND: I think this illustrates our whole
dilemma of which project are we talking about and
what kind of detailed problems are we addressing. 1
don’t think there is any general answer I can give to
that. I'm not sure [ understood the two statements very
well just from the policy options paper but as I gather,
the first stage was to be a very general one, perhaps, in
general type concept but not necessarily addressing all
the questions. For instance, there is an alleged histori-
cal building somewhere along the line that is going to be
contendcd has to be preserved. It seems to me that sort
of thing could have been addressed as a problem to he
decided in detail in the second environmental impact
statement but not in the first, and if that is so, then I
would see it as an advantage because you could,
hopefully, get on with the first EIS. Otherwise, you're
still leaving open some festering sores that you
recognize afterwards in the second stage. Some, and 1
probably shouldn’t say this, of those problems will get
answered beeause the project will be found unfeasible
and you won't get to the second stage. So, you don’t
really have to get down to solving that particular prob-
lem, but if that is the concept of the two stage E1S then
that would be the advantage that I would see to going
to the two stage, two tier,

MR. SCHAFFNER: In reviewing that myself it
seemed to me that it was very logical from the point of
view of the designer and the owner and UMTA, but my
question really was, whether the people who are going
to oppose, and there are always people who are going
to oppose, are not going to hit you with their best shots
twice instead of once because I don’t think they are go-
ing to be satisfied to wait for the second detail study
hecause they will anticipate the things that are going to
bother themn in your second statement as inevitable and
I think in public hearing and legal actions and every-
thing else they may hit you with that stuff on that first
statement as well as on the second one.

MR. RUDD: I hesitate to ask this question. Art Fox
was mentioning the cost of construction in Washington,
comparing them to London and Brussels costs. in
Washington it was sixty million per mile and in London
fifteen and I wonder if someone on the panel could
summarize for me what the key reasons for this factor
three are in the costs. I've lived a lot in Europe and it’s
very expensive there and I'm not clear why these costs
are quite so high. Could somebody just give me three or
four reasons for the difference?

MR. TRAYLOR: There are probably some people
who have done those overseas studies that would know
more about it, but my suspicion is that the density of sta-’
tions has a lot to do with it. In other words, the density
of stations in Washington, D.C. is just abhorrent. I just
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can’t believe it. There's one on every block in a lot of
areas and nobody in Europe that’s building subways
for fifteen million dollars a mile at any depth is going to
be able to do that if they put a station at every block.
You know, the stations are almost end to end. That one
job had three stations, {our stations, that touched on it,
three stations, almost the ncxt onc there was a little cut
and cover. Que place the line there was six hundred

feet between stations,
MR. HAMMOND: 1 don’t have very much knowl-

edge on which to base it, but I have a suspicion there is
no such figure comparison though we may not, neces-
sarily, be comparing the same thing. There are some
factors that are known as a difference and they don't all
relate to detailed design per se, although therc are some
I think, like the greater ease to have simpler facilities
with the European systems. They have a different con-
tracting, uot only practices, but climate in which the
owner and a few of his engineers have a great deal
more control in such things as the selection of contrac-
tors, and one way in which he can sclect them, as Dick
said, maybe it was Tom, he may not select it the first
time, but if he doesn’t do the job right the second time,
he doesn’t have another time. So, you have a much
closer fraternity as to how to do this sort of thing. As far
as [ know they don’t have even a one stage, let alone a
two stage EIS, so a good many of that sort of factors
come into play. Bob O'Neil can probably answer this
better than anybody else here because he made a study
of why things cost what they do. Bob, do you want to
help out here?

MR. O'NEIL: Thanks, Dave. I'm sitting here biting
my tongue about the one hundred foot a day that Tom
made a comment about. Actually, the Washington sys-
tem has eighty-six stations, one hundred miles long.
The stations aren’t every block although it may seem
like that. The section of line that Mr. Fox mentioned
this morning in London happens to be an extension of
the Heathrow Linc and was built through open fields
out towards Heathrow Airport. There were no utilities.
There was no traffic maintenance. There was about
two feet of cover over the top of the structure. There
was no interference at all with any other work. There
was one governmental agency to deal with. The ap-
provals were made quickly. 1 don't know whether the
cost was fifteen million dollars but it is considerably
different than undcrground construction in downtown
Atlanta, downtown Washington or downtown New
York. I think it’s very easy to talk about things that are
twice as cheap as they are here but I think vou have to
kuow what you are comparing and that comparison of
sixty million dollars a mile versus fifteen has no signifi-
cance. Those numbers don't mean anything comparing
one to the other. There’s a lot more to say about it. We
did a report at DOT on the cost of underground con-
struction. We went to many different cities in Furope



and in North America, including Mexico City, and 1
think the report is worth reading. It's available from
UMTA and one of the things it points out is that vou
can't look at these isolated circumstances without
knowing what the urban geography is, what the urban
constraints are, whether the contractor did the job as
we do here in North America or whether it was an al-
ternative design and of a design construct approach.
There are all kinds of things that enter into this kind of
a statement and to make these black and white state-
meats, to say one is better than the other is rather im-
mature. 1 think that what we've got to do is look at
these cities and see what we really built and then how
the dollars compare.

MR. GNAEDINGER: A question of Mr. Kiepper.
We spoke this morning about the transfer of responsi-
bilities of the local level and the spirit of trust and I'm
curious to know how, with all of the multitudes of gov-
ernment agencies you have to deal with, in MARTA for
example, how the accountability to the public is ac-
counted for in this complex process.

MR. KIEPPER: Everybody transfers it to the inde-
pendent authority.

MR. GNAEDINGER: In a sense you are no longer
accountable to the public.

MR. KIEPPER: No, we have full accountability.
That's the point. If anything goes wrong the local gov-
ernments and everyone else puts the finger on us. I'm
not quite sure 1 understand the substance of you ques-
tion.

MR. SCHAFFNER: John's talking about voting and
throwing the rascals out of office kind of thing, aren't
you John?

MR. KIEPPER: I'm not sure I understand the sub-
stance of your question. Would vou elahorate a little
bit?

MR. GNAEDINGER: Well, I guess the accountabil-
ity, I'm not saying you're doing anything wrong but if
somebody doesn’t like what you're doing or the public
doesn’t, what do they do about it?

MR. KIEPPER: We have a Board of Directors that is
appointed by the local government, elected officals of
local government and they are directly accountable to
the local governments. If the local governments don’t
like what we are doing they are, of course, directly ac-
countable to the public and they in turn come back to
our directors, who they can remove or reappoint.

MR. GNAEDINCER: Is this a very active process?

MR. KEIPPER: Well, we've have pretty rapid turn-
over of directors. I've been with MARTA seven years
and we have one director who is still on the Board who
was there in 1972, o there's been a very rapid turnover
and the directors appear to be quite responsive to the
current political climate. 1 think the degree of account-
ability is reasonably high.

MR. GNAEDINGER: At least on the local level, but
on the national level, since most of the money comes
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from national funds, then there’s no such relationship 1
gather. It's strictly on a local government basis.

MR. KEIPPER: I guess in that case UMTA is the
steward to see that we're being responsive to the cur-
rent national policies. I've spent a lot of my life in local
government directly working for elected officials and 1
can tell you that an independent authority takes as
many, if not more, licks and gets as much input. The
idea that an independent authority like MARTA is
somehow insulated from the public is a great misecon-
ception. We have a lot of direct input from many,
many, sources that, if it isn’t responded to, can directly
result in negative happenings. For exaniple, we operate
under a state law. Our funding, the compuosition ol our
organization, is set up by state law. Well, every
January when the General Assembly convenes, that
state law is subject to being amended and they have vet
to convene without making some amendment. Gener-
ally, to place more restrictions upon us. Qur Board.
which manages the project on a day-to-dav basis is
directly responsible for local officials. If what you are
suggesting is that because we're authority and as
authority we may somchow be insulated or isolated
that does not prove to be the case. I find us to be much
more responsive and much more on the firing line as
was the case when 1 was in local government.

DR. BREKKE: I have two comments and the first is
relative to vour question, why things seem to be so
much cheaper. 1 think Bob's commentary is very well
taken, but it comes to mind that Terry and 1 were in
Europe a couple of years ago in a workshop where we
were actually observing drill and blast versus boring
machines rock tunneling. [t ended up also looking into
how we run a job in the United States versus how they
run them over there. There were two small panels, one
working out the American way and one working out
the European way and we both came up with some in-
teresting results, Mainly, that for a given small job that
was defined there were six to eight men needed per shift.
Terry worked out the American way. He made it a little
qualified he said. 1 had assumed that this job would be
done in Toronto where you can run a very effective job.
Now, 1 had written local 147 in New York and asked
them to man that job. I received a letter and it was
thirty-nine men per shift. Terry pointed out I'd forgot-
ten a couple of them. A very, very, important point,
manning provisions. Together with that I also think we
should recognize that in many places there is great dif-
ficulty in getting people, not only with labor but good
workers and good engineers and that the quality of these
people sometimes leaves a lot to be desired. And the
turnover rates in many places which are just fantastic
taking people {rom the streets and two months later they
are gone in a very short period of time. The other com-
ment I wanted to make refers to something that Dave
Hammond mentioned, mainly the decision making pro-
cess during the time of construction. For example, in



Washington and Baltimore, we have a general engi-
neering consultant with its specialty consultants. We
have the general slurring consultant with is or her
specialty consultants. We have the general construction
consultant with his own staff. We havce the section or
final designer with his consultant. We have the con-
struction contractor with his consultant and there are so
many cooks in this, that while the job is going on and all
his consultants get together to try to figure ouf what
should be done, there are so many people in the tunnel
you could get trampled to death. Buring the process of
decision making, the final designer, as Dave pointed
out, has concern that he will not have any influence on
how the job is done, and there is enormous conservatism
that follows from that period of time. I've seen it many
times. I've seen section designers and I said, take and use
shoterete and they say, I agree with you, we could do
that but we have to set steel because, who knows,
maybe the construction contractor doesn’t want to usc
shotcrete and so on down the line. 1 would like to ask,
for cxample, David in your committee study on
management, did you look into some way to get away
from all these cooks and have somebody make a

decision?
MR. HAMMOND: Somebody used the yes and no

answer this morning and I guess I have to give the yes
or no answer. Yes, we looked into it and no, we didn’t
come up with any magic solution. However, those of
you who will get the report pretty soon, I hope will
note the first and most decisive conclusion that you
reached was that that is the biggest problem in getting
on with projects as well as costs is the lack of decisive
action. I'll say one thing here that is a little off the sub-
ject, in using the cartoon which 1 showed at the last
board meeting tabling the motion to take immediate
decisive action, there is a cartoon in our report and the
National Research Council has never used and will
never use a cartoon in any reports that they have. But
we finally convinced them if they didn’t take anything
else for the report, if they just took the cartoon, we'd
get our message across. So, it finally stayed in there and
I don’t really know of onc other than the motivation all
the way down the line. I guess I could go back to the
analogy I used before in my talk about the football
team. Any time that you hear the team lost a game last
Sunday, it was always because you didn’t execute well,
there was nothing wrong with the game plan. We had
great people. We just didn’t execute very well, it really
comes down to that that you've got to have everybody
wanting to execute in the first place, otherwise he isn’t
going to execute at all and then, hopefully, he can enter
into executing well. That’s the no part of the answer
but, yes, we did consider it.

MR. SAMUELS: To the designer and to the contrac-
tor, do you think the attitude of the designer in
anticipating its design on bad workmanship or an in-
competent contractor influences costs and the reverse
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part of it, of the contractor approaching the bid and
saying, the designer is going to beat up on us. The term,
as required by the engineer is going to be badly, poorly,
interpreted, therefore, we have to put moncy into it.
This lack of faith, this lack of understanding, seems
crystalized and ground into our public, especially, the
contract mechanism. You have to presume the worst
and the worst quite often happens.

MR. TRAYLOR: I'd like to comment that, by in
large, we've succeeded. You know, the work we've
done in D.C. has gone through with no claims of argu-
ment, period. In other words, we have had no claims
for extra money except where directed to work outside
the specifications. Qur attitude is one of trust and faith
in trying to do a good job and get it done and when I
find a specification, which 1 do every day, that imposes
on me an incompetence, tells me to do things that are
unnecessary, I, by in large, ignore it. In other words,
we're competent enough to know that if a specification
calls for a certain feature in mining machines that’s ri-
diculous, we just have pretty well gotten along with not
doing it. We ignore it and just don't do il and nobody
had been saying very much. In I3.C. they knew that the
equipment we were supplying didn’t have feature “X”
which was specified. 1t was good equipment and fea-
ture “X" was not necessary in the kind of eircumstances
that we had had, and the typical thing is soft ground
shicld where cverybody for years has said, talked about
the full breasted shield. You know, what is a full
breasted shield? The old idea was that you had to have
breast boards and jacks all over the face and that you
could only remove one board at a time and scrape up a
little bit of dirt with a teaspoon. What happens today
when you put that kind of piece of machinery that Bob
Mayo has made for years and people have used, once
upon a time competently, to put one of those over there
on Twelth Street where Shea did, and turned your back
in the middle of the night, the steel would come down
because nobody is going to have the patience to use a
teaspoon anymore. 50, in Baltimore the specifications
required full breasted shields and we interpreted it in
our own way and asked some questions and nobody
would admit that we could do it the way that we suc-
ceeded in working in D.C. The first job low bidder
was Fruin-Colon and they nearly duplicated what we
had been doing. We got the second job and we're doing
the same, and | don’t think there are going to be any
problems, but if the designer would impose the old con-
cept of full breasted shield on the two contractors it
would have broken us both. You couldn't be low bidder
and pay attention to what the specifications said, so

when they are that unreasonable we have gone to ig-

noring them. I don’t say you should remove them
because once you get a contractor that puts a cheap tin

can in there and wants to just push ahead and the stuff

rolls in, you need the constraints in your specifications
to contro! him. So, I'm not telling you to change what



you're putting in there. I'm just telling you that a man
knows he can do the job, he can bid accordingly and
get by with a finished product. Maybe what you need is
a perfurmance specification, as opposed to a mechanics
specifications, but I've heard so many arguments about,
well, Cod and circumstances and the earth and on that
job on Twelth Street I heard a lot of people say the vi-
bration of the machinery under the ground is conden-
sing the soil above, we're not really losing ground.
There are all kinds of excuses and maybe that product
could get through a court of law. Anyway, I think if we
have more faith, have more cooperation, all of us and
put more competent people in inspection, in the engi-
neer positions on the field, we’ve had sometimes in the
past the contractor make it a point to be sure his top
man on the project is competent. That’s more impor-
tant than bidding right to specifications.

MR. SCHAFFNER: Tom, I take it that you would
recommend having a construction man as a consultant
as part of the design team.

MR. TRAYLOR: I think so, but I think you'll find
that there aren’t any contractors in the country that
wouldn’t, on the drop of a hat, take off and go some-
where for a major meeting at his own cost. I have gone
to a lot and done a lot and would anytime, talk to any
designer about any project in the country at no cost and
I've had it offered to me and so forth and I really feel
it’s important. I think all contractors feel the same
way. We'll do anything to put our input into the design
procedures. You can’t make a full time job of it, phone
calls for a couple of hours or going places certain times
of year is really worthwhile and I think most contrac-
tors would do the same thing at no expense.

MR. SCHAFFNER: Do you think any of the leading
contractors in the field, however, would do it on a fee
basis with an assignment of responsibility rather than
just a drop in and give us your advice kind of thing?

MR. TRAYLOR: Well, in the particular instance of
our firm, I don't feel that we have but maybe two or
three people and their names are all Traylor, who I'd
want to be involved and I don’t think we could put
anybody on a [ull time basis. I think there is probably a
shortage of people and you'll find, you know, that Per-
ini had one competent guy until a month or two ago. 1
don’t know where you are going to get them. I think
part time and retired people are your best shot.

MR. HAMMOND: Well, probably this is self-
defense but I would like to jump in at this peint. It's ap-
parently being left that this is a very unusual proce-
dure. There’s nothing unusual about it at all. In the
first place, on his own staff any competent designer has
people who are construction oriented types. As I believe
I mentioned in my discussion, a designer has to think
like a contractor, how can this damn thing be built?
You can’t just go and put some lines on a piece of paper
and write the words how it would be done with no idea
of what the construction process is going to be. I think
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most of us do, to the extent that we can, call on the con-
tractor. This may be another institutional constraint,
however, which you’ll have to consider, that vou
would find great difficulty in going out and hiring for a
fee, one, two or three contractors so that you would get
the field construction input and then having those same
three be bidders and then having to listen to all the
other potential bidders who wondered how come they
knew so much more about the job and got paid for it
besides. It might be a worthwhile thing to do but it also
has some institutional restraints. So, to the extent that it
can be done on an individual basis I think it works very
well. Private companies do frequently do that. They
hire a contractor to come in and critique their design.

MR. SCHAFFNER: Yes, and many times he won't
be allowed to bid on it.

MR. ARDING: My name is Ted Arding {rom Pitts-
burgh. I want to rise in terms of the comments just
made and, in particular, trying to draw together what
was said this morning. If UMTA is, indeed, beginning
to want to look at cost estimates early and has as little
staff as reported, and this afternoon we have heard of
the scarcity of personnel in tunneling and what have
you, I think we've got to be very cautious that UMTA
doesn’t force the local property to hire another consul-
tant for a short period of time just to look at what the
previous engineer or the current engineer has got
because what you are forcing, what's going to happen
is that the local property is going to have a consultant
in for a small period of time to critique what the current
consujtant is doing and the local property and perhaps
UMTA is now refereeing a match in which there is no
winner. Indeed, it costs time and money and probably
resulted in an overage anyway, another seat helt to the
automobile. We've had some experience with this and I
speak of it very cautiously. I don’t think we're in the
business of running a competition halfway down the
track. If, indeed, you've picked competent consultants
to carry out the preliminary engineering and most par-
ticularly the final engineering and specification, and I
return to what I said this morning, let’s have trust in
that individual and I think there’s enough people in the
properties and also in UMTA, with no increase in staff,
to judge whether or not that resource can continue on
with the construction,

MR. MAYO: I'd like to comment on labor costs com-
pared to Europe. In our country while we have a drill
jumbeo for a big tunnel, we have eight drills on there,
you'd have sixteen men, a driller and a helper on every
one of them. In Europe they do it, one man aperates
two drills and that’s a savings right there of seventy-five
percent labor. John Jacobs came back from a subway
job over in Europe and told me that these four miners
that run the drills, when they got through drilling they
went back and dug out the trucks and started to haul
them up. There’s your savings. I also want to say, you
mentioned compressed air, I was out in Chicago years



ago, and we worked an eight hour shift, and the lock
tender or anybody would operate the lock. Nowadays
if you work around certain parts of the country, you
only work a four hour shift at four lbs. of air and you
have a lock tender and a lock tender’s helper and a lock
tender inside and another man out manning tbe line.

MR. SHEPHERD: ['d like to mention somcthing
that we did in MARTA when I was consulting with Mr.
Kiepper's outfit. At a certain point in time in the tunnel
design at the Peachtree Station and running lines, when
we reached a certain percentage of design, we invited
the contraclors, we contacted about twenty-six con-
tractors. We invited them to come down and get their
input, to come as close as you can to turnkey, Wehad a
great response. They spent their own money, came
down, spent the day with us. Mr. Kiepper was nice
enough to take them to lunch. We felt we had to meet
the contractors there and we felt that out of that
meeting we got some major input and I think that’s one
of the ways vou can solve some of the possible pitfalls
vou may have in the design when your contractor is
bidding.

MR. BONFORTE: I'd like to carry on with Traylor’s
comment, “If I were king.” To give you a contrast on
overseas practice that may mean something, several
months ago before this mess in [ran, [ was involved in
setting up the criteria for the Tehran Mass Transit Sys-
tem which is part of the development of the new inter-
national airport. It's about sixty-five kilometers long,
involving a spine terminal, involving underground
work for about the first fifteen kilometers. My task was
to set the criteria for the tunnel. I've worked on transit
systems in Washington, Baltimore, Atlanta and, of
course, kept up with the IRT through the years and they
used to put out a red book on transit car data. They
haven’t done it for several years by the way, and I wish
they would go back to keeping up their books. Of
course, they are swallowed into APTA now. As a
result, I think they have less to say about what they can
do with the project but Bob had a pretty good show go-
ing when it was IRT. One of the first steps was to
analyze the practice in the United States for clearance
envelope. Any designer who has tried to do that realizes
that the track is so diverse as to be abominable. For in-
stance, even part way through the Baltimore design we
were told by our client to enlarge the tunnel, to make it
bigger to meet an envelope that had been rehashed on
the basis of experience in the United States. To get
clearance envelopes like Washington which is consider-
ably smaller than that say, for Boston, which I
wouldn’t want to have to build for the system that 1
had control over. Now, there are reasons for that I
understand. I'll go back to Tehran, didn’t want to use
the London clearance envelope because 1 sincerely
helieve you need safety walls in these tunnels in case of
fire or other cmergency. So at the same time [ wouldn’t
consider Boston and here I'm sitting, one man in a
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firm, with no reviewing agency to tell me that this tun-
nel is too big or too small or whatever. I'm expected to
use my judgment on what is a good envelope that will
affect the cost of the project significantly in terms of the
cut and cover and tunnel structures and the clearance
through the spine terminal. 1 selected an cnvelope 1
though was reasonable and practical and cost effective.
Now, in deing so, I fully realized that car manufactur-
ers, in some cases, would be knocked down because 1
knew the attitude of some car manufacturers would be,
not to build a smaller car that would fit in the enve-
lope. On the other hand, wc don’t know where the cars
will come from. We don't know if they’ll come [rom
Japan, Sweden, the United States or whal have you,
but I kind of feel that they have the technology to build
a car lo fit a design parameter such as clearance enve-
lope. If they can’t doit, they shouldn't bid on it. Now, in
Tehran were talking about eighty cars. A substantial
investment but not a tremendous onc, but nevertheless
eighty cars was a uice bid sum and 1 would think that
any of the major car manufacturers would want to be
responsive to that, build a ear to fit the envelope by set.
Now, mind vou, the point I'm making, no layers of
bureaucracy, judgment exercised by one person or
maybe in conference with his peers, it didn't take three
months to get clearance approval. It was done all in
one day and sent out to our field office in Tehran, and
that was it. I don’t know that there is a lesson lo be
learned in that, but I'm just pointing it out as an exam-
ple.

MR. SCHAFFNER: Tom, have you done any work
in Iran? ‘

MR. TRAYLOR: Not rccently.

MR. KUESEL: 1 have a striking example that some
of you have heard illustrated in Sam’s concerns about
trust and mistrust between designers and contractors.
Twenty miles down the road here there is a tunnel
under Hampton Road. The first tunnel which was con-
ceived in 1954 as a revenue bond financed project by a
Commission set up by the State of Virginia but it de-
rived its funding from revenue bonds. The procedure
was that a bond underwriting firm and the engineers
and the contractors were all hired the same day and put
to work. Everyone was a team. We worked hard to-
gether. The total number of drawings was less than cne
hundred but the book of specifications was about this
thick. The work was completed, from the time of initia-
tion of the project, open to traffic in three years, the cost
in 1934 of dollars for the tunnel was, roughly thirty mil-
lion. About fifteen years later, traffic had growh so that
it was evident that a parallel double facility was needed
and so, in 1971, a project was started to build a parallel
tunnel identical to the first in function but by this time
it was a federal aid project. The drawings were over six
hundred. The specifications were at least this thick.
The work took six years to complete. The construetion
cost was roughly one hundred million, allowing for
cscalation from 1954 to 1971, of thirty million to



seventy million, My guess is at least one third addi-
tional cost because of all the complications with this in-
volved procedure. I'm not suggesting that you go to
financing public works by revenue honds as a general
principal but there is something to he learned from the
experience,

MR. SCHAFFNER: Sam, you've been trying to say
something for a while.

MR. HACK: There is an awfu] lot of complaining
ahout the other guys and a tremendous amount in this
group about labor. There have been a lot of studies of
power plants, both nuclear and fossil, and you get a heck
of a lot of differcnt data than you people seem to be get-
ting. They find very serious productivity problems,
thirty percent actual hands on time as compared to
idle. However, they find that two-thirds of the idle
time is atiributable to management failures and not
labor rules or things. Now, it is conceivable that the
largest piece of the labor thev are dealing with is the
UA. Marty and his group have been on the productivity
kick for a number of years, and maybe they have differ-'
ent rules, but we find management problems a lot more
serious in terms of having the requirements there, the
design problems, the interference problems, redo work,
than the labor problems, and I don’t think we are going
to settle those labor parts until we clean up our own
house. Maybe you people had an awkul lot of luck here
and had top management on your jobs, but I can’t quite
concedc that the issue can drastically shift.

MR. TRAYLOR: I really have some Ffirst hand ex-
perience with that in the Mid-West and 1 can tell vou
that the thirty percent productivity construction work
that is dominant, that is the rule not the cxeeption in
power plant construction in the Middle West. T know
it's true. I know subcontractors that arc doing work
and I know that the work that is at that level of produc-
tivity is all cost plus B work. None of it is hard money
contracts. I can also tell you that you wouldn't believe
the effectiveness that we get out of the crews that are
forced upon us in underground construction. People
come in, people with DOT have come in, Russ has been
at our johs. They just shake their heads and can't
believe that you can get that much work out of a iman
in an eight-hour shift. A lot of time we give them ten
hours pay and lct them go home when they get so much
tunnel dug or other incentives and the people produce
at onc hundred to two hundred percent of what you
would expect from a maximum, fit, male adult. What
you've said is just not true. The construction, heavy
construction, industry and particularly the tunneling
industry has a ninety percent management productivity
for their people and they have a sixty or seventy percent
effectiveness as a result of manning provisions that are
forced on us by the AFL-CIO.

MR. MAYER: Dave Hammond mentioned a publi-
cation, Better Contracting Practices, that is directed at
construction contracts. What my question has to do
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with is, do the consulting cngineers or the grantees
present here have suggestions for similar better contrac-
ting practices in the contracts that are negotiated bet-
ween grantee and engineering consultants, practices
that would encourage and give incentives to the consul-
tants to promote cost savings. That's my question.
MR. HAMMOND: Well, I said that I couldn’t speak
for it, and they may be enhanced assuming that the new
think, Joe, that there are some very good possihilities

“for it and they may be enhanced assuming that the new

approaches in the option's paper are advanced. Again,
it might be in stages. In the earlier stages when the
scope is, of necessity, pretty uncertain then I think it is
very difficult to establish a strong enough scope to base
even an incentive on and, of course, the uncertainty of
the scope is more reason for going for the normal type
of consulting contract now, which is cost plus fixed fee,
and there are various ramifications and limitations that
are put in in different places but, basically, that's the
kind of a contract. As vou get closer, 1 think vou still,
even with the approaches that are being talked about,
would have uncertain enough scope that you couldn't
expect to do it on a fixed price or hard money, as Tom
calls it, type of contract but you might be then ecnough
closer that you could set some kind of a sliding scale of
fee tied to an incentive basis. As has been made clear
here, I think the difficulty of any of this sort of thing is
that you are asking, in this case, the designer, to control
things that are in some part at least outside his control
and not within his control. I think you could, once you
had passed the system definition stage, and had pretty
definitely described the kind of project and the general
approach that is going to be made to the project, to
then come up with some kind of a sliding scale incen-
tive fee.

MR. MAYER: Something similar to the value engi-
necring incentive mechanism used on construction con-
tracts?

MR. HAMMOND: That would be one paossibility. I
was thinking more of one that is uscd in the Boyd con-
tract on the DPM in Morgantown and it's a little bit
different because it isn't tied to design. It’s tied more to
manufacture in hardware, but their fee goes on a sliding
scale. The lower the total cost is, the higher their fee is
and, again, it's all within some limits, so that it isn’t
widc open either way to being a complete windfall or a
complete disaster. Something like that [ think might be
possible but it could only be I think in the later stages
when you're pretty well settled down as to what is it
that you are applying the target to on which the incen-
tive would be based.

MR. HAMPTON: We heard a lot about economies
which are reached as a result of better contracting
practices, more personnel. I'd like to ask Mr. Traylor
does he feel that significant economies can arise through
standardization of various components of the tunnel.



MR. TRAYLOR: Well, looking back on the D.C.
system, I think probably there isn’t any soft ground
tunnel there that couldn't have heen built the way,
with the liner plates. We had a good job on that with
the liner plates and some peuvple would argue today
that that’s the reason for the success there. The smaller
envelope might have helped some but 1 rcally think
probably those tunnels could have been dug by the
other method. If someone had imposed standard proce-
dures of ribs and lagging and monolithic conerete on all
of the tunnels there 1 believe they could have been
satisfactorily construeted and if someone had imposed
amounts of rcinforcing steel which were intelligently
engineered based on overburdens and type of soil [
think it would have reduced the conercting costs. Yes, I
believe so. In other words, there were some changes
that took place from section to section in the under-
ground work that was probably in retrospect and,
again, ['ve made the same decision on the front end but
having heen through the ground as a contractor [ don’t
think it was that difficult. 1t was difficult if vou didn’t
have the right machinery but given the right machin-
ery, the liner wasn't the critical thing, but I think in
particular, vou did do a guud job of standardization of
your station configuration, and there were some ccon-
omies because they were all basically the same although
they were also big, you know, and expensive to build.
There may have been a better way but I think it was
good that vou did them all basically the same from a
structural standpoint. I think that the station entrances
could have been standardized a great deal more even to
going to pre-cast stuff and cut and cover. I really
believe there is a great amount of improvement to be
made in the station entrance standardization. Of
course, each of the section designers wanted to put his
individuality in there to prove his need but 1 think
you've got to measure. That's one of the things about
our grand way of living. It's niee to have each station
look a little bit different so that you don't get com-
pletely mixed up when you go in these places and 1
think that some of it has been done cffectively,
although I think some of it out on the Friendship
Height Station, some of those out there, people went a
little crazy on some of those things in the station en-
trances and I think you threw away money when you
did it.

MR. MCFARLAND: Mr. Schaffner has tu leave us
and Mr. Page. They are both on a five o’clock flight, but
if you like to continue the questioning, please feel free to
do so or we can adjourn. Whatever you'd like. Are there
further questions?

MR. LOUREIRQ: With all the questions that came
up on labor problems, why weren’t union executives in-
vited to this conference?

MR. MCFARLAND: I believe Mr. Ceorgine was in-
vited. Ile was on our mailing list. He is one of the major
spokesmen for the AFL-CIO in Washington, D.C.
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MR. CASEY: He has nothing to do with tunnels and
he’s not aware of any in construction so his input into
this conference would bc virtually worthless. Number
one, I'm very glad I came to this conference because 1
found out the truth that I've suspected for years. I've
been an owner’s representative for twenty-three years
and [ had a suspicion that the eontractors always took
the book of specifications and tore it up. Number two,
is that seventy-five years ago the Public Service Com-
mission built rail transportation systems in New York
City and based on that, gentlemen, New York City
became one of the largest most important cities in the
world because it started out with a little village, a little
town, the south end of Manhattan, and as the subway
systemns grew north the industry, the population moved
forward. In 1904, 1905, Park Avenue and 33rd Street,
Park Avenue and 42nd Street were nothing more than
farmland. So, we have a very important commodity
here, mass rapid transit. Now New York City is faced
with a dilemma. They have a system seventy-five vears
old. We've been through all of this before. I'm amazed
to see, in Philadelphia, where you can send a check to a
building owner for taking of an easement under private
property. This happens to be the case in Los Angeles.
To take an easement fifty feet below private property
in New York City, if you're lucky, it takes about four or
five vears. This adds on to the cost. As far as labor is
concerned, I defend the labor in New York City and I'll
put it up against any other labor organization or group
of laborers anywhere else in the country and I think
that what we have to do now is sit down and come
together and decide what can be done. This is a very
nice conference, Russ. We've been trying in New York
City for two years now Lo get a conference such as this,
to get pcople together to identify these high costs and
do something about it and certainly, if this is only going
to continue for one year or two years we're not going to
answer the questions and I would like to proposc that
we make, as part of an agreement, that everybody go
home and don't forget about high subway costs until
you have the next conference. What I'd like to do is
propose that maybe we can have some sort of a sub-
committee, a committee established from this con-
ference, as an on-going credit contracting practices.
Let me just tell you a story, gentlemen, and I won't
bore you very long with it. I was on the National Com-
mittee on Tunneling Technology. We tried to sponsor
in New York City a meeting at which all the politicians
and municipal people would attend so we could get the
message across to the politicians on better contracting
practices. Russ was good enough to send one hundred
copies free of charge of the booklet. We passed it out to
every important state legislator, county legislator and
city legislator. We hired the union center. You know
who came? The members of the committee, the mem-
bers of the ASCE and as long as we talk about this
among ourselves we're not going to get any place. We



have Lo identify ourselves with a spokesman. When
Senator Ted Kennedy stands up and speaks, the press is
there and I think this is what we need. We need an im-
portant person to take our message out to the people,
the public and the governmental officials. When that
man that represents our thinking stands up the press
should be there, television cameras should be there and
1 think that’s the time that we’ll start to sec some reduc-
tion in subway costs.

MR. MCFARLAND: Any comment?

AUDIENCE: I think Mr. Casey is agreeing that we
should be getting together with representatives from
labor as well. I agree they should be here. Is the next
step going to be to invite them in with us?
~ MR. TRAYLOR: First, Russ didn't know that I was
going to jump on the train that I've jumped on regard-
ing over-manning provisions particularly in the big
northern cities. In other words, your attitude that they
should be here to defend themselves is one Russ couldn’t
have looked at in advance. The thing is the under-
ground work is done primarily by the laborers and the
operators. There are only two crafts and the laborers
don’t over-man. We're looking at the operating engi-
neers and they wouldn't be existing today in any force
whatsoever if we'd get rid of their manning provisions.
So, you know their hackbone, therc are some cities
where that has been broken hy people, hy people like
Clive-Con, who are operating or threatening to operate
a non-union shop, and the operators have backed off of
twenty-five to fifty percent of their personnel and I'm
talking about, not places like New York City. The elec-
tricians are bad also and there are other crafts that get in
on the same thing, What I'm trying to say is bringing the
head of the operating engineers into this conference to
argue with me about the social value of a bunch of guys
standing out there doing nothing is pointless. It’s not go-
ing to help DOT or UMTA or anybody. This is a battle
that must be fought against a cancer. Overmanning is a
cancer and vou don’t talk about it, you battle it.

AUDIENCE: Sometimes it helps when an individual
realizes that he may be out of work completely if cer-
tain processes are continued. I'm not saying that they
are going to respond correctly but I've worked enough
with individuals that most of them will respond.

MR. TRAYLOR: I don't think conferences like this
arc the place for that kind of an argument. 1 think [
tried to bring the point up that somebody in the
government needs to use their funding power to try to
accomplish sometbing but this conference is not the
kind of place. In other words, conferences on labor ef-
fectiveness with all the AFL-CIQ ecrafts and the con-
struction industry, not just the tunneling people. This is
a problem of the construetion industry, not a problem
in tunneling technology or UMTA. I mean, it's some-
thing that the federal government needs to do
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something about but it's really not related to our prob-
lem here today.

MS. FINCH: As many of you probably know, we've
conducted a rather extensive exploratory study on risks
and liability in construction. We had about one hun-
dred people of all of the interests in the construction
process; government and labor were there. True, labor
didn’t participate to the extent that you gentlemen do
because they aren’t invited as often but I think there
were certain things and the report is published, that
they did say, we needed to do more of, and that was the
contractors to look at their bargaining positions and
how to strengthen them. This came out of the malice of
the labor people, not the contractors. Now, George Fox
was at one of those mectings, and he represented the
contractor’s view in the overall conference and he said
the very same things you did, as did others, but there
were other contractors that said the sort of thing that
Sam Hack just said and I do think that there is an area
here, if this is a tremendous problem, that there should
be more dialogue and there should be equal parties to
discuss them.

MR. TRAYLOR: I agree with you. Onc of the proh-
lems with the kind of situation that we have is that I'm
a contractor from Indiana. There are contracts nego-
tiated by non-tunneling people and, to give an exam-
ple, Boston. Maybe Perini did participate, but by in
large those contracts are written and negotiated before
the bids come out and national contractors come in in
their area of expertise and are saddled with what's
already done if there are union contractors and the only
people that are making any gains are the ones that
threaten to go non-union if they don’t get some conces-
sions.

MS. FINCH: I think these were all things that were
discussed and our contractor participation did come
from across the United States. They opcrated nalion-
ally, internationally. We had the operating engineers.
We had the UA. We had the laborers. We had a spec-
trum of the different trades involved, Most of the dis-
cussion did center around what happened before they
got on the job and I think that's one of the things that
was discussed by IBEW, they have national contract
procedures, bargaining procedures, that thev enforce
nationally. Now most of the unions don't do that but
that’s something to be striven for and this can happen il
vou talk.

MR. TRAYLOR: I agree with you that, probably, in
other words, if a joh is in a northern city we don't fight
the unions over their manning provisions. I learned to
live with them as a kid. You know, I said, “what's that
guy doing over there?” He says, “Oh, he's a whatever it
is,” and I said, *Well, he doesn’t do anything,” and my
dad said, “That's the way it is.” [ grew up with it. [
understand it. I put it in my estimates. We huild jobs
and they are suecessful. Union business agents don't
have any trouble with me. That's probably one of the



problems. We've been bred to accept those levels of in-
efficiency and we don’t fight hard cnough against them
oursclves.

MS. FINCH: 1 think that’s the major case.

MR. HACK: To add something on that, I don’t think
we've had a national leadership in the union movement
that is as sensitive to this issue. We've never had it
before and, unfortunately, we're in a bunch of fights
with them on other issues, picketing, which will create
some difficulties on having a dialogue. These fellows
are out to get productivity. They are very concerned, [
mentioned Ward, they went over, they took over the
union out in Denver, Colorado because of the produc-
tivity on one of our jobs. They just went in and sent in a
custodian to scec what was going on. So, the time is ripe.
Joe mentioned IBEW has in its contract management
has the responsibility to manage, not the union.

DR. NOVICK: I'm somewhat concerned about this
morning’s comments by UMTA representatives about
an increase emphasis on construction estimating during
various stages of design. Unfortunatcly, tunnels are not
design problems, say, like a building where you can
make rigorous estimates during design. Tunnels are
construction methods problems. The construction
methods often are not determined until construction
starts. Now, it is important for the engineer, designer,
who evaluates the various possible construction
mcthods during the design stage. You should do this not
only for one but for many methods but then he has a
dilemma, how much should he tell the contractor on
the plans. Take the case of a tunnel that is progressing
through sand, under water. The designer determines
that this should be pumped three drains in advance. He
shows it on the plans, specifies the size of pumps, the
projeet progresses and a long holiday weekend occurs.
The foreman decides to shut off the pumps and save
money. The excavation collapses. Who is responsible?
The designer takes great risks in this case. On the other
hand if he shows nothing on the plans the low bidder
may not understand the magnitude of this problem and
may decide to drive through the sand without drainage
and I know of an actual case where the tunnel machine
was bogged down. It took weeks to excavate it and the
residential neighborhood locked like a bomb crater to
get the tunnel machine out. How do you resolve thesc
problems? Well, certainly one way is to indicate what
the problem is, suggest approaches, suggest that the
contractor provide the method for approval, but all of
this, supervision during construction, you need the
team, the contractor, engineers and owners. Perhaps a
mediator or an arbitrator to meet in the tunnel during
construction where the problem exists and you've got to
resolve it at that point. Perhaps UMTA would partici-
pate in such a meeting in the tunnel. That’s where the
money is. Another factor is that many of thesc decisions
are time dependent. Reference was made this morning
to reducing [actors of safety. Well, if you have a time
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dependent situation, say, silt deposit. The engineer
realizes that perhaps that excavation will stay open for
a short period of time. The contractor may realize it.
He drives through and he works over the weekend,
night and day, to get through this silt pocket. Another
contractor doesn’t understand and he shuts down the
job for the weekend, relaxes. How do vou take time
dependency into account in design? How do you take it
into account in a cost estimate? These are the kinds of
decisions that can only be made in the field by a very
mature team who can do it on the spot. Onc further
comment, the initial cost of the facility is, as we all
know, only part of the prohlem. We should look at life.
cycle costs. What would it cost to maintain and reha-
bilitate this facility over its useful life. Reference was
made to the New York City subway being seventy-live
years old. They are undergoing maintenance and rcha-
bilitation and 1 use as an examplc the interstate
highway system wherein the design premise was low
first costs. It was not possible to bring in the mainte-
nance and rehabilitation during the 50’s and 60's when
the interstate system was designed. Now, it's starting to
go into rehabilitation at enormous costs. I would only
encourage you to think of life ¢ycle rather than first
costs.

MR. TAYLOR: I guess this is an opportunity maybe
to clarify. We're talking about a lot of things. Con-
struction and the costs of construction are one of our
concerns and, obviously, in a two day conlerencc you
can only go so far on any of these subjects and we're just
really scratching at the surlace other than I think we all
have a concern. I think we all agree together that there
is a genuine reason for concern. We're also talking
about design and, maybe to some degree, since that's
my line or work, I'm more interested in the design but I
also recognize that construction is an area where we
can also, perhaps, find some economies. Frankly, we
get into propositions where people are going to tunnel
and they don't even know what they are tunneling
through. They don’t know whether they got sand and
they don’t know what kind of sand it is and they don’t
know what kind of rock it is and they don’t know any-
thing about it. The truth is the cost of those things
go on on the order ol magnitude ot three and tour
times. We can't live with that. [ agree with what you're
saying. We don't want to meet down down in some
tunnel with anybody. [ love to go down and watch con-
struction but I'd be utterly imcompetent there and I'd
be utterly incompetent in making any of the design
decisions but I hope I'm competent enough, as a mana-
ger of a program, to insure that some rational process is
used in coming to decisions. That’s our intcrest.

AUDIENCE: Onc additional comment. It was
touched on this morning. The idea of cost estimates, the
basis of your budget projection, the initial guess of how
much this particular project is going to cost. I think is a
datum peint from which an awful lot of our collective



troubles start. The guys in government having to justify
the overruns. The people making these costs take one
hell of a chance in trying to say I'm not going to be
caught again that way. I'm going to go high or I'm
afraid the job isn’t guing to go ahead so I'm going to
low ball the thing and, we both, I think, have exper-
ienced these things and participated in them. 1 think
here again is one of the strongest areas for the involve-
ment of the contractor as wcll as the engineers and the
owners at the pre-bid, at the design concept and the
budgeting thing. It's too late when a contractor is
forced to bid and make his guess or estimate as to how
much the cost of the job is, That's the final crystaliza-
tion but there can be some real good input and I guess
George Schaffner has left. The Port Authority in con-
templation of the World Trade Center foundation,
which was a unique, crazy, weird thing, ten separate
contractors or contracting groups to do a budget study
and a critique of the job and then they beat the hell out
of the low bidders based on all the input they got from
these contractors ahead of time and it’s not necessary to
hire a contractor to get this input and then preclude
him for bidding. All contractors aren’t crooks and all
contractors aren’t idiots and they have a definite bit to
input to this thing and I think it’s about time that peo-
ple, especially consultants who feel that they put it on
paper and it’s sacred and no contractor can challenge,
questioni, even understand the complexities of design.
There is competence on both sides and we have to work
together.

MR. MCFARLANID: We're over. We were sched-
uled to end at 4:30. If there is a sentiment to con-
tinue I would like to but I see a lot of very weary faces.
I think we are repeating oursclves a little bit and we'll
have the opportunity to pick this up again tomorrow. In
particular I want to thank Gene Casey with the explicit
recommendation of what we do from here and also the
recommendation that we get in the tunnel with Dr.
Novick but 1 think, again, I would like to pick this up
tomorrow. I would like to thank Mr. Kicpper, Mr.
Hammond, Mr. Traylor for being here with us today,
for accepting our invocation to take part in this panel.
With that I would like to close and urge you to come
ready for bear at nine o’clock tomorrow morning.
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MR. MCFARLAND: Qur session this morning will
be on insurance, bonding, value engineering and con-
struction management. The moderator will be Bob
Rubin a partner in Max E. Greenberg, Trayman, Can-
tor, Reiss and Blaskey, New York. Mr. Rubin special-
izes in construction contract documents, construction
claims and state and local government contract law.
He is a member of the construction industry arbitration
panel, American Arbitration Association, Vice Chair-
man of the Committee on Contract Administration and
past sccretary of the executive committee of the Ameri-
can Society of Civil Engineers, Construction Division.
A member of the New York County Lawyer’s Associa-
tion in New York State and the American Bar Associa-
tion. Mr. Rubin received a degree in Civil Engineering
from Cornell University and a Juris Doctorate Degree
from Columbia University. Bob.

MR. RUBIN: Thank you very much, Russ. Yester-
day, Art Fox read to you a prospective Engineering
News Record story for December 7, 1982, You will re-
call that it involved a two hundred and fifty million
dollar subway contract awarded by the Souther Cali-
fornia Rapid Transit District to a joint venture of
Kumagi Gumi Company, Limited of Tokyo and the
Kurean Overseas Construction Corporation. Last night
over dinner and a couple of bottles of wine, Clinton,
Jack, John and myself wrote the followup to that story
which vou may expect to read in the December 8, 1991
issue of Engineering News Record which I would like to
read to you now.

“This week the California Supreme Court affirmed
the one hundred million dollar breach of contract
damage award rendered in {avor of the joint venture of
Kumagi Gumi Company, Limited of Tokyo and the
Korean Overseas Construction Corporation against the
Southern California Rapid Transit District and the dis-
missal of the District’s counterclaim against the joint
venture and its surety. This finally ended an eight year
legal battle between the District, its contractor and
surety arising out of the joint venture's default and
financial insolvency. The issues in the law suit involved
a massive alleged changed conditions’ elaim and the
claim for delays, interferences and suspensions of work
due to a local environmental injunction, a faulty envi-
ronmental impact statement and a dispute between
UMTA, the District, the general engineering consul-
tant and the construction manager following the col-
lapse of one of the completed subway tunnel sections.
The Court also ruled that unexpectedly low local labor
produetivity contributed to the default. The widow of
Moto Yakusaki, the joint venture's general manager,
who, it will be recalled committed hari-kari at the en-
trance to the Magic Kingdom in Disneyland shortly
after the default, issued a statement expressing her grat-
itude to the Court for finally vindicating her late hus-
band. Court records disclosed that the legal expenses of
both partics aggregated seventy-five million dollars.
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Robert Rubin, senior trial counsel for the joint venture,
could not be reached for comment aboard his yacht in
the Caribbean.” The point of this story is that the same
conditions and contracting practices that lead to the in-
ability of American contractors successfully to compete
for the contract in the first place, lead to the downfall
of the foreign competitor and that the American tax-
payers ultimately had to pay the bill. We hope this
story will adequately set the stage for this morning’s ses-
sion which is devoted to the issucs of value engineering,
insurance and bonding and construction management.

QUENTIN LERCH

Our first speaker this morning is Mr. Quentin Lerch
who is the secretary of the Surety Association of
America. This is a