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VIA E-MAIL: info@baycrossingstudy.com
Bay Crossing Study

2310 Broening Highway

Baltimore, MD 21224

RE: Tier 1 Draft Environmental Impact Statement (DEIS)
Chesapeake Bay Crossing Study

On behalf of the Talbot County Council, I am again going on record against the Corridor 8 Chesapeake Bay
Crossing proposal moving into the Tier 2 study. Enclosed herewith please find correspondence from Talbot
County dated November 27, 2017, December 17, 2019 and August 12, 2020 that I am requesting be made part of
the public record.

The County Council discussed the Tier 1 Draft Environmental Impact Statement (DEIS) at its meeting on March
23,2021. Corridor 8 impacts four of the county’s historic villages: Claiborne, Copperville, Tunis Mills and
Unionville. These low density historic residential communities are an important component of the county’s rural
character and are recognized for their significant heritage and pattern of development. The County is committed
to protecting these historic communities, some of which are low-income and majority minority populations, and
it is distressing that these considerations are not acknowledged in the DEIS.

Additionally, it is important to be cognizant of maintaining traffic flow not only across the Chesapeake Bay, but
throughout the U.S. Route 50 corridor. The current traffic flow through Talbot County on U.S. Route 50 is of
concern, particularly during the summer months. Consideration should be given for the construction of an
overpass at the intersection of U.S. Route 50 and Maryland Route 404 as well as the addition of a third travel
lane on U.S. Route 50. With numerous traffic lights between Chapel Road and Dutchmans Lane, significant
bottlenecks are occurring both with the traffic flow on U.S. Route 50 and traffic crossing U.S. Route 50. The
County has noted for several years, most recently in its 2020 Priority Listing for the Consolidated Transportation
Plan to the Maryland Department of the Environment, concerns with the following areas:

US Route SO/MD Route 328 — Goldsborough Street Intersection Improvements
This intersection currently experiences significant traffic volumes for all approaches. The geometric

configuration of this intersection possesses many shortcomings on Goldsborough Street, west of US Route 50.




The State should work with the Town of Easton to improve the geometric configuration of this intersection
approach and/or provide technical assistance to the Town for diversion of east — west traffic from this
intersection.

MD Route S0/MD Route 331 — Dover Street Intersection Improvements

This intersection currently experiences significant traffic volumes for all approaches. The geometric
configuration of this intersection possesses many shortcomings on Dover Street, west of US Route 50. The State
should work with the Town of Easton to improve the geometric configuration of this intersection approach
and/or provide technical assistance to the Town for diversion of east — west traffic from this intersection.

US Route 50/Chapel Road - Intersection Improvements

This intersection currently experiences significant traffic volumes for all approaches. The geometric
configuration of this intersection possesses many shortcomings on Chapel Road, west of US Route 50. The State
should work with the Town of Easton to improve the geometric configuration of this intersection approach
and/or provide technical assistance to the Town for diversion of east — west traffic from this intersection.

In addition, the Maryland Route 33 corridor serves as the sole evacuation route for the populated Bay Hundred
peninsula. Additional heavy traffic on this road as a result of an additional Chesapeake Bay crossing would be
of significant concern particularly during weather related emergencies. As noted in the 2020 Priority Listing for
the Consolidated Transportation Plan:

MD Route 33 Capacity and Evacuation Improvements

During weather-related emergencies such as Tropical Storm Isabel and Hurricane Irene, this corridor
experienced areas of significant flooding, limiting ingress and egress from this portion of the county. The MD
Route 33 corridor is the sole evacuation route for this populated neck or peninsula. Accordingly, elevation
modification to eliminate or minimize storm surge road flooding, as well as capacity improvements, should be
pursued to protect the lives and safety of citizens in this area. Also, portions of this corridor between the Town
of St. Michaels and the Town of Easton experience some weekday capacity issues which are anticipated to
increase in the future. Traffic counts show that portions of MD Route 33 have heavy traffic volume, particularly
near its intersection with MD Route 322. As an interim measure, the MD Route 33 corridor should be evaluated
for any issues or problems that would need to be resolved in future improvements.

In closing, the Talbot County Council is against the Corridor 8 Chesapeake Bay Crossing proposal moving into
the Tier 2 study. Thank you for the opportunity to comment.

Sincerely,

COUNTY COUNCIL OF TALBOT COUNTY

y =~

Chuck F. Callahan, President

CFC/jkm
Attachments

Cc:  Sylvia Mosser, AICP, Maryland Department of Planning
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November 27, 2017

Kevin Reigrut, Executive Director
Maryland Transportation Authority
2310 Broening Highway

Suite 150

Baltimore, MD 21224

Re: Chesapeake Bay Crossing Study — Talbot County
Dear Director Reigrut:

Please consider this letter as the Talbot County Council’s formal request that Talbot County be removed
from consideration as a corridor for any proposed future capacity expansion across the Chesapeake Bay.

While the County Council recognizes that current and future traffic volumes may warrant the need for
an additional crossing, Talbot County’s road infrastructure is severely insufficient to handle the anticipated
increases in traffic.

Sincerely,
QLUNTY COUNCIL OF TALBOT COUNTY

vy

cc: Pete K. Rahn, Secretary, Maryland Dept. of Transportation
Senator Adelaide Eckardt
Delegate John Mautz, IV
Delegate Christopher Adams
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Talbot County Department of Planning and Zoning

215 Bay Street, Suite 2
Easton, Maryland 21601
Phone: 410-770-8030 FAX: 410-770-8043
Email: mverdery @talbotcountymd.gov TTY: 410-822-8735

August 12, 2020

Heather Lowe, Project Manager

Maryland Transportation Authority

Division of Planning and Program Development
Point Breeze 2310 Broening Highway
Baltimore, MD 21224

Re: Bay Crossing Section 106
Deuar Ms. Lowe,

The National Historic Preservation Act mandates the Section 106 process 10 accommodate
historic preservation concerns in consultation with agency officials and other parties with an
interest in the effects of the undertaking on historic properties, commencing at the early stages of
the project. It is our understanding that the Section 106 process is running parallel to the draft
Environmental Impact Statement process. Talbot County and the Historic Preservation
Commission appreciates the opportunity o provide comment on the Chesapeake Bay Crossing
Study, Tier | NEPA (Study).

The Study considers three Corridor Alternatives Reviewed for Analysis (CARA), each two-miles
in width and known as the Area of Potential Effects or APE, from an original 14 corridors. It is
our understanding that each CARA is designed to connect existing major roadway infrastructure
of four lanes or greater and specific roadway alignments for possible crossing locations
identified in the Tier | Study. Identification of alternative alignments would occur in Tier 2, if
Tier 1 concludes with the selection of a Preferred Corridor.

Talbot County’s Corridor 8 begins in Annapolis, roughly follows MD 424 and MD 214, crossing
the Bay near Mayo, and passing just south of the southern tip of Kent Island, then curves
northeast. The corridor returns to land on the Eastern Shore near MD 33, west of St. Michaels.
From there, Corridor 8 crosses the Miles River and does not follow the existing roadway network
until it ties-in with MD 50 north of Easton.

As a Tier | NEPA study, the two-mile wide CARA encompass the area where potential effects
from an undertaking may occur. The Area will be re-delineated, based on the location of the
alignment alternatives (within the Tier 1 Preferred Corridor) as additional information becomes
available about the potential effect on historic properties.



This memo concerns preliminary identification, within Talbot County, of the likely presence of
architectural and archaeological (terrestrial and underwater) resources in the APE. The intent
was to identify known historic properties and identify the potential for additional properties
through recorded or unrecorded resources. In addition to structures, data was reviewed to
identify potential underwater archaeological sites not yet recorded by MHT.

Corridor 8 contains the most archacological resources of the three corridors, with the highest
number of NRHP listed or eligible sites, the highest number of unevaluated sites and the highest
number of recorded shipwrecks. In total, 17,580 acres may require additional terrestrial survey;
the highest among the three corridors.

There are 14 recorded historic properties in Corridor 8 (Table 7-8). Of these, 11 are listed in the
National Register ol Historic Properties (NRHP) and three have been determined eligible for
listing—two by preservation easement. Properties with Maryland Historical Trust (MHT)
easements are considered by MHT 1o be eligible for the NRHP regardless of whether a formal
Determination of Eligibility (DOE) has been prepared. In addition, there are 102 resources
surveyed for the Maryland Inventory of Historic Properties (MIHP) but not evaluated for NRHP
listing, seven roadways listed in the MIHP, and a significant amount (1,115) of unrecorded
architectural resources pre-1980.

Buildings in this corridor are also older. Corridor 8 contains 11 18™ century resources, the most
of the three corridors. There are also 35 19" century resources. The other 96 percent (1,069) of
resources are 20™ century, only 54 percent (597) of which date to after 1950.

Of serious concern is the impact of Corridor 8, regardless of the final alignment, to the Town of
St. Michaels (Town). In the late 1770s, developer James Braddock designed the original street
plan of the Town with lots laid out around a central square. The Town is positioned on the Miles
River and has a substantial and well-documented stock of historic structures, strectscape, sites
and seutings. Over 250 structures have been surveyed and documented, forming a largely intact
historic district in which houses, churches and commercial structures from the late 19" century
and carlier are well represented. The Town includes a protected locally-designated historic area
and is a National Register District.

Preservation of these structures and streetscapes, and the Town's historical context not only
enhance the historic character of the Town, but are also important to its tourism and marine-
based economies. St. Michaels attracts visitors from all over the world, bringing much needed
revenue that helps sustain the district. The Town, and Talbot County, are also included in the
Stories of the Chesapeake Heritage Area and recognizes St. Michaels as offering a number of
heritage resources of importance to the region.

It is of no question that any alignment of a bridge within Corridor 8 will significantly and
detrimentally affect the Town’s historic recognitions. The juxtaposition of the modern bridge
crossing with the Town’s view shed from the Miles River and historic harbor will erase the
historic context of the Town; the very draw that brings visitors, businesses and cultural
attractions to St. Michaels.

Talbot County remains opposed to the Corridor 8 proposal moving into the Tier 2 study. In
addition to the effects on cultural, architectural and archeological resources noted in the Tier 1
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May 8, 2020

Heather Murphy, Director

Office of Planning and Capital Programming
Maryland Department of Transportation
P.O. Box 548

Hanover, MD 21076

RE: Talbot County — 2020 Priority Listing
Dear Ms. Murphy:

The Talbot County Council endorsed the attached list of priority projects for Talbot
County at our meeting on April 28, 2020. Please note that this year’s listing includes
information not only on roads infrastructure, but Easton Airport safety improvements as well.

The Council looks forward to meeting with you and representatives from the Maryland
Department of Transportation this fall for the annual Consolidated Transportation Plan meeting.
In the meantime, should you have any questions, please contact Ray Clarke, County Engineer, at
(410) 770-8170 or Micah Risher, Airport Manager, at (410) 770-8055.

Sincerely,
COUNTY COUNCIL OF TALBOT COUNTY

(Gt
Corey W. Pack
President

CWP/jkm
Attachment

Cc:  Ian Beam — Rural Area Regional Planner, MDOT
The Honorable Adelaide Eckardt
The Honorable Christopher Adams
The Honorable John Mautz
Ray Clarke, County Engineer
Micah Risher, Easton Airport Manager



TALBOT COUNTY PROJECT PRIORITY LISTING
FOR THE CONSOLIDATED TRANSPORTATION PROGRAM
2020

PRIORITY
RANKING

PROJECT DESCRIPTION

1

2-A*

2-B*

2-C*

MD Route 33 Capacity and Evacuation Improvements

During weather-related emergencies such as Tropical Storm Isabel and Hurricane Irene, this corridor
experienced areas of significant flooding, limiting ingress and egress from this portion of the county.
The MD Route 33 corridor is the sole evacuation route for this populated neck or peninsula.
Accordingly, elevation modification to eliminate or minimize storm surge road flooding, as well as
capacity improvements, should be pursued to protect the lives and safety of citizens in this area. Also,
portions of this corridor between the Town of St. Michaels and the Town of Easton experience some
weekday capacity issues which are anticipated to increase in the future. Traffic counts show that
portions of MD Route 33 have heavy traffic volume, particularly near its intersection with MD Route
322. As an interim measure, the MD Route 33 corridor should be evaluated for any issues or problems
that would need to be resolved in future improvements.

US Route 50/MD Route 328 — Goldsborough Street Intersection Improvements

This intersection currently experiences significant traffic volumes for all approaches. The geometric
configuration of this intersection possesses many shortcomings on Goldsborough Street, west of US
Route 50. The State should work with the Town of Easton to improve the geometric configuration of
this intersection approach and/or provide technical assistance to the Town for diversion of east — west
traffic from this intersection.

MD Route 50/MD Route 331 — Dover Street Intersection Improvements
This intersection currently experiences significant traffic volumes for all approaches. The geometric

configuration of this intersection possesses many shortcomings on Dover Street, west of US Route 50.
The State should work with the Town of Easton to improve the geometric configuration of this
intersection approach and/or provide technical assistance to the Town for diversion of east — west traffic
from this intersection.

US Route 50/Chapel Road - Intersection Improvements

This intersection currently experiences significant traffic volumes for all approaches. The geometric
configuration of this intersection possesses many shortcomings on Chapel Road, west of US Route S0.
The State should work with the Town of Easton to improve the geometric configuration of this
intersection approach and/or provide technical assistance to the Town for diversion of east — west traffic
from this intersection.

US Route 50/MD Route 309/MD Route 662 Intersection Capacity Improvements

As a result of increasing traffic for the growing Easton Airport, Talbot County Community Center and
the likely relocation of the Easton Memorial Hospital to Longwoods Road (MD Route 662), one of our
top priorities would be the construction of an overpass that meets FAA requirements and serves these
facilities. Moreover, MD Route 309 (Cordova Road) is a significant corridor for vehicular traffic from
northern Caroline County (Denton, Ridgely, Greensboro, etc.) to Easton and points south along US
Route 50. Left turns between MD Route 309 and US Route 50 commonly back up beyond the turn lanes
provided. This turn lane shortcoming should be rectified as appropriate. West of this intersection,
extending through the adjacent MD 662 intersection, has poor geometry/intersection spacing. For these
reasons, capacity and safety improvements in this area would be beneficial.

MD Route 329 (Royal Oak Road) Safety Improvements

This roadway serves as the primary means of ingress and egress for the communities in and around the
villages of Royal Oak and Bellevue, in addition to a significant tourism corridor for these communities
and beyond. Paralleling MD Route 33, this roadway provides an alternative route for MD Route 33 (see
priority number 1 above, evacuation corridor). The importance of this alternative route is compounded
considering the aging status of the bridge carrying MD Route 33 over Oak Creek.

An overpass should be planned as a long term solution for Priority Rankings 2-A through 2-C.







1 April, 2021

Heather Lowe

Maryland Transportation Authority
2310 Broening Highway
Baltimore, MD 21224

Hello,

Thank you for the opportunity to review the Bay Crossing Study Tier 1 Draft Environmental
Impact Statement. I want to congratulate you on your efforts over the past several years and
the degree to which you have made it available to the public.

I was somewhat disappointed but not really surprised by your report. A robust connection
between the Eastern shore and the rest of Maryland is very important for the future of the
state. If it is not successful, the Eastern shore would be better off as part of Delaware. This
study should define the best way to accomplish that connection. Therefore I propose that you
consider a more-southern corridor. I give more details later in this letter.

I have sent you several long letters during the past reviews of your proposal so [ will not
repeat those points here. In any event several of my suggestions have already begun to
appear: electric cars, self-driving cars, climate change and water level rise.

The evolution to rented car services such as "uber" has been blocked by the Corona virus
epidemic. It should restart as the virus epidemic ends. It would cause a decrease in owned
automobiles and thus a change in traffic.

I realize that a major concern is the ability to maintain and upgrade the present two bridges,
although you hardly mention it. Although this study is about improvement, it also must
prevent the present situation from getting worse. But you just need to do it, not use it as a
reason to pick a bridge location.



My first concern, which I realize you cannot avoid, is the fact that the future needs have been
over-influenced by present bridge users and under-influenced by future bridge users, who
may not realize today that they will be needing access by some bridge in the future.

The emphasis on present users will not generate much new traffic. The people who use the
present bridges will be happy because their traffic backups will be smaller but they will still
only pay one toll per trip. There has to be more emphasis on opening the Eastern shore to
new travelers. Their tolls will pay for the new bridge.

Therefore I propose that you consider another option. Following the format of your table
3-1, I would suggest a Corridor 10.5. The major advantage would be that it provide a
connection across Chesapeake Bay, midway between the existing bridges and the south end
of the bay. At the west end It would connect to the Washington DC beltway and the adjacent
Maryland and Virginia communities via Maryland Routes 4 and 260 and also MD 231 and
MD 263 from the south. On the Eastern shore it would connect to a short section of Route
343 and thus to US 50 east. to Cambridge, Salisbury and the Eastern shore recreation areas.
It should provide access to, not interference with, the Harriet Tubman National Historical
Park.

The proposal should be combined with a relocation of US 50. Today that road goes northeast
in order to go southeast. It should be relocated to Corridor 10.5 and thus provide a new
straightened and shortened major highway East and West. It would take traffic off of the
existing bridges in order to make future maintenance of those bridges easier.

My second concern is your method to predict future needs, extrapolation. The major driver
of this whole project is the future prediction of automobile traffic across Chesapeake Bay.
You are proposing that a new bridge exist in 2040 but almost certainly it would not happen
until 2050.

All predictions of the future are wrong because it is impossible to know future events.
Nevertheless some prediction must be made. You extrapolate from bridge usage which
completely ignores such possible future changes as decreased gasoline use, more public
transit, more work at home, etc.

My father was born in 1901. A prediction then of his future life would not have mentioned
huge transportation, communications or medical advances. It would not mention World War
I (called "the war to end all wars") and the worse World War II, and the Atomic Bomb that
did end the era of big wars, and began the continuous brushfire wars that followed, and the
evolution of the United States as a major world power. Near the end of his life, he sat in my




living room and witnessed the first murder displayed live on TV (the killing of the assassin of
Robert Kennedy).

Changes like this will continue and, although they cannot be predicted exactly, they cannot
be ignored. I have attached a fifty year old reference that describes different ways to predict
the future and lists their advantages and disadvantages. '

One other way to predict the future would be to predict what the situation would be if
Chesapeake Bay did not exist. Kent County would be a suburb of Baltimore, Queen Anne's
County would be a suburb of Annapolis. In fact that has already started. Talbot County
would be a suburb of Washington DC. So there would be three major traffic routes: from
Baltimore, Annapolis, and Washington. There would be a new interstate highway running
from southwest to northeast possibly called Interstate 99 and incorporating Route 301. There
would be a high speed transit system in parallel with it, a bullet train or a mag-lev or
suspended from overhead rails. If that is a desirable future, then which bridge location best
supports it?

My third comment refers to the decision you made to convert specific bridge landing
locations to the second-tier. Although this is natural, some problems with access to the new
bridge could affect the choice of the best route and so should be considered now. For
example the Annapolis approach is now saturated. There cannot be another bridge there.
So what should be done?

I think it is very likely that there will be more rail mass transit in the United States by 2050
and in particular I believe there will be rail access to the Eastern shore. Rail mass transit is
very different than bus mass transit. Everyone understands that a bus line Route could be
changed at any time. Therefore it has only a small effect on growth patterns. But a rail line
is more permanent and will cause new urban development on the Eastern shore.

Because I started out on this project as a citizen representative from Kent County I should
make some comments about Kent County. But Kent County hardly appears in the Tier 1
report. There is no effect on Kent County national parks, historic sites, or natural resources
because they don't really exist. Instead Kent County should be recognized as a blank empty
slate for future use.

During the development of New York City, the decision was made to create Central Park.
There was no economic reason to do this. In fact it prevented considerable economic
development. Nevertheless it was a brilliant idea and is the essence of Manhattan today.
You could consider the empty space of Kent County as the only place where such plans
could be held for the future. Surely someone must think about this




Finally there is the consideration of sea level rise and the equivalent rise in the level of
Chesapeake Bay. I believe your estimate of 1/8 inch per year will be too low in the future. I
think fresh water will become scarcer in the future and so plans for Chesapeake Bay need to
consider that. I believe that the idea to change Chesapeake Bay into a lake in order to keep
out salt water from the ocean, save freshwater farming and preserve shore lines should be a
factor in your plans.

I have tried to be factual and logical in my comments. Before I close I would like to make
one emotional comment. When a new bridge opens in 2040 or 2050, the fact that a third
bridge was built at the location of the two existing bridges, while ignoring the entire
remainder of the bay, will make MTA the laughing stock of Transit Authorities across the
nation, Fortunately you and I will be gone then and not have to face this derision.

Thank you for accepting comments from the public and good luck with your future design
and development.
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Technology forecasting and assessment

The whysbehind the hows

Effective application of the many forecasting methods
requires a grasp of their underlying philosophies

lan |. Mitroff University of Pittsburgh -
Murray Turoff Office of Emergency Preparedness

Although the engineer does not have to understand
Philosophy to do engineering, if he wishes to engage in
the technological forecasting and assessment process
he must be able to relate what he does to the rest of
society—in this case to grasp the underlying philoso-
phy. The principles and methodology cannot be di-
vorced from the plans, policies, and decisions of others.
The engineer must be able to communicate his princi-
ples and methods—to economists, to sociologists, to
planners, and so on.

It is in precisely this area that engineers are having

trouble, for such understanding and communication
require comprehension of the philosophies that un-
derlie the different specialties and disciplines. If an
engineer is to communicate successfully with, say, an
economist, he must understand what it means that
the economist will tend to use Lockean methods in
forecasting whereas the engineer has been trained (pri-
marily) as a Liebnizian.
" Moreover, the effective application of the various
methodologies of technological forecasting and assess-
ment requires understanding the philosophical under-
pinnings of these methodologies. It is because such
understanding is so widely lacking that trend analy-
sis, Delphi techniques, and the other forecasting
methods to be discussed are often misapplied.

No matter how well established the field of techno-
logical forecasting becomes, it can never be a purely
technical or scientific concern. It will always retain a
basic philosophical element expressed by any one of
the following questions: What permits us to extrapo-
late from the past or present to the future? What
guarantees are there that the future will behave like
the present or past? What firm assurance do we have
that the future will behave as our projections (i.e.,
our models) of it forecast (i.e., predict)?

Whatever approach we take toward answering these
questions, our answers will be indicative of a hasic
philosophical stance, indeed, of a basic image of reality.
Yet not only are’we generally unaware of the different

The views expressed in this paper are those of the authors and do not

necessarily reflect official policy of the institutions with which they
are affiliated.

philosophical images that underlie our various tech-
nical models, but each of us has a fundamental image
of reality that runs so deep that often we are the last to
know that we hold it. As a result, we disagree with our
fellows and we experience inner conflicts without really
knowing why. What's worse—we ensure this ignorance
by hiding behind catchwords and fancy names for tech-
niques. The field of technological forecasting and as-
gessment is no less remiss than many other disciplipes
in this respect. )

One of the basic purposes of this article is to under-
score these fundamental differences and conflicts of
methodology so that hopefully one can be in a better
position to choose explicitly a desived approach.

To accomplish this objective we shall consider some
of the more significant philosophical stances taken
toward the problem of predicting the future, or, more
precisely, toward defining the criteria that would
“guarantee’”’ our extrapolation from the present to the
future. Also, we shall show that each of these stances .
differs sharply from the others and that each has its
strengths as well as its weaknesses. This awareness
constitutes a strength. To show that there is no-one
mode of extrapolation that can satisfy our every re-
quirement—that there is no one mode that is best in
all senses and for all circumstances—is not to say
that each of these modes is not uniquely or better
suited for some special set of circumstances.

Bear in mind as we proceed that the question of
concern is not how we can-know the future with per-
fect certainty; here the answer clearly is that we
can’t. However, neither can we know all there is to
know about the present with perfect certainty. The
real question is what we can know of the future, and,
even more to the point, how we can prove it. It is on
this very issue that the difference between these phi-
losophies, or systems of inquiry, arises.

Leibnizian inquiry systems

The first philosophy to be discussed is that which
underlies the major part of theoretical science~—the
philosophy of Leibniz. The sense of Leibnizian in-
quiry can be captured rather quickly and generally in

IEER spectrum MARCH 1973




terms of the following characteristics: Truth is ana-
lytic; i.e., the truth content of a system is associated
entirely with its formal content, A model of a system
is a formal model and the truth of the model is mea-
sured in terms of its ability to offer a theoretical ex-
planation of a wide range of general phenomena and

in our ability as model-builders to state clearly the -

formal conditions under which the model holds., A
corollary to this is that the truth of the model does
not rest upon any external considerations; in other
words, the model is independent of the raw data of
the external world.

In short, Leibnizian inquiry systems are the epito-
me of formal, symbolic systems. They will character-
istically strive to reduce any problem to a formal
mathematical or symbolic representation. The guar-
antor of such systems traditionally has been the pre-
cise specification of what shall count as a proof for a
derived theorem or proposition; other guarantor no-
tions include those of internal consistency, complete-
ness, and comprehensiveness.

The laws of physics are examples of Leibnizian
truths. Also, computer simulation models of indus-
trial processes are typical of the types of Leibnizian
approaches that have been comparatively successful
as forecasting tools in industry. One can often model
a proposed plant to a sufficient degree to examine al-
ternative configurations before investments are made,.

A prime example of Leibnizian inquiry is the field
of operations research (OR), in the sense that the
major energies of the profession have been almost- ex-
clusively directed toward constructing and exploring
highly sophisticated formal models. OR is the prime
example of Leibnizian inquiry not because there is no
utilization of external data whatsoever in OR, models,
but because much more attention is paid to teaching
students of OR how to build sophisticated models
than in teaching them equally sophisticated methods
of data collection and analysis.

Two specific Leibnizian approaches to technological
forecasting are correlation analysis and substitution
analysis. Both result from an analogy with classical
growth models governing such biological phenomena
as the growth of cells and the growth of species. The
analogy .assumes that, like biological phenomena,
technological development passes through some fun-
damental, characteristic phases, such as birth,
‘growth, and death. For example, the process that
governs the rate of transfer of technology can be rep-
resented as a diffusion-of-information process that is
very close to the kind of diffusion a biological orga-
nism goes through in searching for food. As a result of
this kind of model, one may infer that certain curves
related to the growth of technology are correlated. A
common example is the use of the performance of
military aircraft at some point in time to infer the
performance of civilian aircraft at some later time,
The model is predicting the time it will take military
technology to diffuse into the civilian mazket.

" The substitution curve analysis also employs the
growth analogy, but in quite a different way. The
same kind of curve that is characteristically used to
describe the growth of a biological population in a
space of finite resources is also used to describe the
percentage of the market that a new technology has

Mitroff, Turoff—The whys behind the hows

and will ‘assume. Substitution analyses are character-
istically given in the form of curves or tables indicat-
ing the percentage of substitution that has taken
place by a new technology in a certain market in vari-
ous fixed time periods. The rule of thumb on the part
of those who utilize the technique for planning is that
by the time the process has reached a substitution
level of 16 percent, it is usually irreversible and the
resulting forecasting curve is a useful projector of
things to come. .

Typical substitution curves have been exhibited for
such transfers as man-made fibers to natural fibers;
water-based paints to oil paints; man-made flooring
to all flooring; synthetic rubber to natural rubber;
margarine to butter; and vacuum tubes to transistors
or transistors to integrated circuits,

The Leibnizian character of these models can be il-
lustrated rather easily by spelling out a number of as-
sumptions that underlie their applicability. These ag-
sumptions are usually implicit, For one, it seems to
be an implicit assumption that such forecasts can be
relied on to predict the future because the models re-
veal or embody a fundamental, enduring, structural
feature of reality; e.g., the supposed basic features
that govern the growth of biological phenomena. A
second assumption is that the models can he widely
applied, again because they supposedly embody a
characteristic process that underlies a wide range of
technical and social processes. In other words, the as-
sumption is not only that a wide range of processes
can be described in terms of these models but that
the models actually underlie the behavior of a large
number of processes; i.e., that in some sense the
models are real. In this sense, the most fundamental

-unspoken assumption is that as characteristic fea-

tures of reality the models make possible the data

that are fitted to them; the data do not make possible
the models. Indeed, the models implicitly assume
that for a wide range of phenomena, there can be
found the “right kind of data” that will fit the mod-
els; hence, their universal applicability is perpetually
assured. In this sense, the models take on the tenor of
self-fulfilling prophecies.

For which problem situations are Leibnizian analy-
ses most appropriate? First, the situations must be so
simple and well understood that they can be mod-
eled: Thus Leibnizian inquiry is best suited to defina-
ble, well-structured problems for which there exist an
analytic formulation and solution, Second, the mo-
deler must have strong reasons for ‘believing in the as-
sumptions that underlie Leibnizian inquiry. In a
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basic sense, the fundamental guarantor of Leibnizian
inquiry is the understanding of the model-builder; he
must understand the situation completely to believe
he has represented it “accurately” and “faithfully.”
The abuse of the technique usually occurs when
there is not a good understanding (or no attempt to
arrive at such) of the particular causal model under-
lying a particular correlation or substitution result.
Without comprehending the relationships in the
model that produce the predicted effect, there is al-
ways the danger that a sudden change in the nature
of the model will invalidate the ability to utilize the
projections. For example, the beginning substitution
of plastics for metals in cars, as estimated by some
forecasters, may be affected strongly, or even reversed
in direction, by the recent shift in emphasis on safety.
There is no way in the correlation or substitution
apalyses to predict specific technological break-
throughs. Therefore, all predictions hold only until a
new technology or new synthesis of technology ap-
pears on the scene to begin a new set of curves. For
example, predictions based upon core memory tech-
nology for computers will not necessarily predict the
effect of introducing bubble memory technology.
(However, once bubble memories are on the market a
substitution process may become observable.)

Lockean inquiry systems

Lockean philosophy underlies the major part of
empirical science, and its sense can be rather quickly
and generally grasped in terms of the following char-
acteristics: Truth is experiential; the truth content of
a system is associated entirely with its empirical con-
tent. A model of a system is an empirical model and
its truth is measured in terms of our ability (1) to re-
duce every complex proposition to its simple empiri-
cal referents (simple observations) and (2) to ensure
the validity of each of the simple referents by means
of the widespread, freely obtained agreement between
different human observers.

A corollary is that the truth of the model does not
rest upon the prior assumption of any theory. The
only general propositions that are accepted are those
justified through direct observation. '

Lockean inquiry systems are the epitome of experi-
mental, consensual systems. They start from a set of

elementary empirical judgments (“raw data,” obser-
.vations, sensations) and build up a network of ever-

expanding, increasingly more general factual proposi-
tions. Whereas in Leibnizian inquiry the networks are
theoretically, deductively derived, in a Lockean sys-
tem they are empirically, inductively derived. The
guarantor of such systems has traditionally been the
function of human agreement—an empirical generali-
zation is judged “objective,” “true,” or “factual” if
there is sufficient widespread agreement on it by a
group of “experts.” The final information content of a
Lockean system is identified almost exclusively with
its empirical content.

Statistics provide a good example of Lockean meth-
odology. In statistics the data vote, in a sense, on
their own degree of validity in terms of probabilities,
correlation coefficients, confidence limits, variances,
etc. A human may then judge if the degree of validity
is sufficient to infer a prediction. Pure experimenta-

tion, in the sense of measuring phenomena, is a typical
Lockean endeavor. Many of the current generation of
predictive economic models are basically Lockean in
nature, since they rest largely on regression analyses of
historical data.

In technological forecasting, trend extrapolation
and regression analysis are simple and common ex-

" amples of Lockean inquiry. In the typical application

of trend extrapolation, the performance over time of
various technological indicators (e.g., computer
speed, aircraft carrying capacity, material strength,
energy production) is plotted and then the curves are
extrapolated to give future trends.

Even where the curve extrapolation procedure is
governed by complex mathematical considerations,
the process is still essentially Lockean. The reason is

that except for the possibility of statistical consider-
ations, no theoretical model of the underlying phe-
nomenon is used to guide the collection of the initial
data or subsequent analysis, and, in this case, the ex-
trapolation procedure. In other words, the activities of
theoretical explanation or justification, raw data col-
lection, and curve extrapolation are assumed to be
separable or independent of one another. However, in
a fundamental sense this is not, and never can be, the
case. They may not be related by an explicit well-
developed formal theory, but they are related none-
theless. One cannot consistently maintain that one
can know very little of what the future will be like,
and then argue that one knows with confidence that
such and such a data set is a “relevant” and “reason-
able” data base upon which to bhase a projection of
what the future will be like. The point is that to
make the judgment that a particular data set is rele-
vant to a projection of the future is to articulate a
theory—at the very least, a point of view—with re-
spect to what the future will be like,

A more recent and far more interesting example of
Lockean inquiry is the Delphi technique, first pio-
neered by Dalkey, Helmer, and Rescher at RAND. In
very simple terms, Delphi is a procedure for fostering
a communication process among a large group of indi-
viduals. In assessing the potential development of a
technical area, a large group (typically in the tens or
hundreds) is asked to “vote” on when they think cer-
tain events will occur. A major premise undetlying
the approach is the assumption that a large number
of expert judgments is required to treat any issue ad-
equately. (A face-to-face exchange. among the group
members would be inefficient or impossible because
of the cost and time in bringing them together.)
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The Delphi procedure is about as pure and perfect
a Lockean procedure as one could hope to find. For
one, the “raw data inputs” are the opinions or judg-
ments of the experts. For another, the validity of the
resulting judgment of the entire group is typically
measured in terms of the explicit degree of consensus
among the experts. The feature that serves to distin-
guish the Delphi from an ordinary polling procedure
is the feedback of the information gathered from the
group and the opportunity of the individuals to modi-
fy or refine their judgments based upon their reaction
to the collective views of the group. Secondary char-
acteristics are various degrees of anonymity enjoyed
by the individual, and collective responses that avoid
undesirable psychological effects with respect to the
individual participant.

The strength of Lockean inquiry lies in its ability to
sweep in rich sources of experimental data. Indeed,
the sources are so rich that they literally overwhelm
the current analytical capabilities of most Leibnizian
systems. The weaknesses are those that beset all
empirical systems. Although experience is undoubt-
edly rich, it can also be extremely fallible and mis-
leading. The judgments that typically survive a Del-
phi procedure may not he the best judgments but
represent, rather, the position of minimum compro-
mise. As a result, the surviving judgments may lack
the significance that extreme or conflicting positions
may possess. Further, the ‘“raw data,” ‘“‘facts,” or
“simple observables” of the empiricist on deeper
analysis have always proved to be exceedingly com-
plex and hence further divisible into other entities
thought to be indivisible or simple, ad infinitum.

More troublesome still is the almost extreme and
unreflective reliance on agreement as the sole or

major principle for producing information, and even
truth, out of raw data. Agreement may stifle conflict
and debate when they are needed most, and its cost
can be prohibitive. As a result, Lockean systems are

best suited for working on well-structured problem

situations for which there exists a strong consensual
position on the nature of the problem situation. If
these conditions or assumptions cannot be met or jus-
tified by the decision-maker—for example, if it seems
too risky to base projections of what the future will be
like on the judgments of experts, no matter how
strong the agreement beween them--then some alter-
nate system or inquiry may be called for, as in the
previous case of the Leibnizian inquirer.

Kantian inquiry

The last two sections have illustrated the difficul-
ties that arise from emphasizing one of the compo-
nents of a tightly coupled system of inquiry to the de-
triment of the other components. Leibnizian inquiry
emphasizes theory to the detriment of data and Lock-
ean inquiry emphasizes data to the detriment of theo-
ry. When translated into practice, what often results
is highly sophisticated models with little or no con-
cern for the difficult problems associated with the
collection of data or the seemingly endless prolifera-
tion of data with little regard for the dictates of cur-
rently existing models.
" The recent controversy surrounding the attempts of
Jay Forrester and Dennis Meadows, at M.IT., to
build a “world model” is a good illustration of the
strong differences between these two points of view.
The work of Forrester and Meadows represents an al-
most pure Leibnizian approach to the modeling of
large complicated systems, Their model is, in effect,

I. Five philosophical approaches underlying technological forecasting

Characteristics
of Problem for

Inquirer Which Approach Forecasting
Approach Is Suited Techniques Examples
Leibniz Well-defined Sirmulation, modeling Simulation of an
Analytical Correlation analyses electronic system,
Substitution analyses transportation
system, factory, etc.
Locke Well-defined Regresslon analyses Forecasting of specific
Experimental Consensus Delphis technical developments—
Trend extrapolation i.e., alow-cost home
) computer terminal
Kant Definable Normative forecasting Defining and evaluating
Defined objective Gaming the alternatives to
Mixed analytical Cost-benetfit analyses meet a given objective
and experimental Scenarios
Morphological analyses
Hegel lli-defined Policy Delphis Developing an alternative
Opposing objectives and structured decision out of
Intuitive or synthetic discussion systems conflicting ones
reasoning required
Singer - lHi-defined NONE

Unclear objective

Multidisciplinary
aspects

Reflective reasoning
required

Finding the forecasting
methodology that applies
to a particular problem

Mitroff, Turoff—The whys behind the hows

65




66

data independent. One can criticize the model on
pure Leibnizian grounds, e.g., whether the internal
theory and structure of the model are sound with re-
spect to current economic and social theory, and
some of the critics have chosen to do this, However, it
would seem that more often than not the critics have
chosen to offer a Lockean critique, i.e., that some
other way, say, using accurate statistical data, is a
better way to build a sound forecast model of the
world. Although this is a legitimate method of criti-
cism, to a large extent it only further exacerbates the
differences between the two approaches. Hence it
misses the real point, which is not whether the For-
rester-Meadows approach is the correct Leibnizian
approach, or whether there is a correct Lockean ap-
proach, but rather whether any Leibnizian or Lock-
ean approach acting independently of the other could
ever possibly be “correct.”

Forrester and Meadows seek to validate their ap-
proach through the robustness and richness of their
model, and their Lockean critics attempt to establish
the validity of their approach through the priority
and “regularity’” of the statistical data to which they
appeal. If the debate proves anything, it raises the se-
rious question as to whether an advanced society can
continue to rely on purely Leibnizian or Lockean ef-
forts for its planning. To really evaluate the relative
merits of separate Leibnizian or Lockean inquirers, it
is necessary to go to a philosophy that incorporates
both, such as the Kantian inquirer.

The sense of Kantian inquiry can be rather quickly
grasped from the general characteristic that truth is
synthetic; i.e., the truth content of a system is not lo-
cated in either its theoretical or its empirical compo-
nents, but in both.

A corollary is that neither the data input nor the
theory has priority. Theories or general propositions
are built up from data, and in this sense theories are
dependent on data, but data cannot be collected
without the prior assumption of some theory of data

collection (a theory of “how to make observations,”
“what to observe,” etc.), and in this sense data de-
pend on theories. Theory and duata are inseparable.

An important, feature of Kantian inquiry is that for
any problem, one must build at least two alternate
representations or models, The hope is that out of
these alternate representations, or fact nets, of a deci-
sion-maker’s or client's problem, there will be one
that is “best” for representing the problem. The de-
fect of Leibnizian and Lockean inquiry is that they
give only one view of the problem. Kantian inquiry

attempts to give many explicit views. The guarantor
of such systems is the degree of fit or match between
the underlying theory (theoretical predictions) and
the data collected under the presumption of that
theory.

Kantian inquiry places such heavy emphasis on al-
ternate models because, in dealing with problems
such as the nature of the future, the real problem is
how to get as many perspectives as possible on the
nature of the subject problem. Problems like the fu-
ture cannot be formulated and solved via a single
well-structured approach. In dealing with the future,
we are not dealing with the concrete realities of
human existence, but, if only in pait, with hopes,
dreams, plans, and aspirations. Since different men
rarvely share the same aspirations, it seems that the
best way to “analyze” aspirations is to compare as
many of them as we can. If the future is 99 percent
aspiration or plan, it would seem that the best ap-
proach is to draw forth explicitly as many different
aspirations or plans for the future as possible. In
short, we want to examine as many different alternate
futures as we can.

In the field of technological forecasting, normative
forecasting, planning programming budgeting systems
(PPBS), and cost-effectiveness or cost-benefit analy-
sis are all examples of Kantian inquiry, although at
such a low level as to be almost more Leibnizian than
Kantian in nature. The Kantian element these ap-
proaches share is the fact that they are all concerned
with alternate paths or methods of getting from a
present state to a future state characterized by cer-
tain objectives, needs, or goals (or vice versa). When
these various planning vehicles have failed, it has
often been a problem of unclear or fuzzy objectives or
poor compatibility among data, models, and objec-
tives. Furthermore, the systeras ave usually applied
with a questionable and implicit Leibnizian assump-
tion that all benefit or effectiveness measures can be
expressed in dollars.

In recent years, there have been a number of Del-
phi studies that more actively take on the character-
istics of Kantian inquiry. These differ fundamentally
from the original Delphis, which were strongly Lock-
ean in orientation. The initial Delphis were charac-
terized by a strong emphasis on the use of consensus
by a group of “experts” as the means to converge on a
single model or position on some issue. In contrast,
the explicit purpose of a Kantian Delphi is to elicit
alternatives on which to base a comprehensive over-
view of the issue. In terms of communication pro-
cesses, although a “congensus™ or Lockean Delphi is
better suited to setting up a communication structure
among an already informed group that possesses the
same general core of knowledge, a Kantian or “con-
tributory”” Delphi attempts to design a structure that
allows many “informed” individuals in different dis-
ciplines or specialties to contribute information or
judgments to a problem area that is much broader in
scope than the knowledge that any one of the individ-
uals possesses.

This type of Delphi has been applied to conceptual-
izing such problems as: (1) defining a structural
model for material flows in the steel industry; (2)
examining the present and the potential role of the
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Recommended Reading -

The references listed below are intended to pro-
vide the reader with general reviews, further back-
ground, and some specific examples of topics cov-
ered in the article. On the subject of Inquiry systems
the best place to seek further explanation would be:

Churchman, C. W., The Design of Inquiring Systems.
New York: Basic Books, 1971.

Those interested in attempts to construct formal
mathematical representations of inquiry systems are
directed to the following three articles:

Mitroff, [. I., “A communication model of dialectical
inquiring systems-—A strategy for strategic plan-
ning," Management Sei., vol. 17, no. 10, pp. B-634-
B-648, June 1971.

Mitroff, I. 1., and Betz, F., “Dialectical decision theo-
ry: A meta-theory of declsion making, " Management
Sci,, to be published.

Mitroff, I. 1., “Epistemology as a basis for building a
generalized model of general policy-sciences mod-
els, " Management Sci. (special issue on "“The Phi-
losophy of Science of Management Science™), to be
published.

The first book to organize into one source many of
the fundamentals of technological forecasting and to
attempt to provide a conceptual framework was
Jantsch, E., Technological Forecasting In Perspec-
five. Qrganlzation for Economic Co-operation and
Development (OECD), 1967.

Some more recent books are:

Ayres, R. U., Technological Forecasting and Long-
Range Planning. New York: McGraw-Hill, 1969,
Cetron, M., and Ralph, C., Industrial Applications of
Technological Forecasting, Its Utilization in R & D
Management, New York: Wiley-Interscience, 1971.
Martino, J., Technological Forecasting for Decision-
making. New York: American Elsevier, 1972,

A short review of the Delphi method may be
found in ' o
Turoff, M., “Delphi and its poténtial impact on infor-
mation systems, “‘Proc. Fall Joint Computer Confer-
ence, vol. 39, AFIPS Press (American Federation of
Information Processing), 1871.

A comprehensive gulde to the Delphi technique will
be found in
Linstone, H., and Turoff, M., The Delphi Method and
Its Application. New York: American .Elsevier, Fall
1973. ’

The Journal of Technological Forecasting and So-
cial Change (American Elsevier Publishing Co.) Is

“ture on methodology. Examples pertdining to tech-

one of the best sources for articles of a specific na-

niques mentioned in this article include:

Roberts, E. B., “Exploratory and normative techno-
logical forecasting: A critical appraisal,” vol. 1, no.
2, Fall 1969,

Martino, J., “Correlation of technological trends,”
vol. 1, no. 4, Spring 1970.

Turoff, M., “The design of a policy Delphi,” vol. 2,
no. 2, 1970,

Martino, J., “Examples of technological trend fare-
casting for research and development planning,” vol.
2,n0. 3/4, 1970,

Fisher, J. C., and Pry, R. H., “A simple substitution
model of technological change,” vol. 8, no. 1, 1971.
Turoff, M., "An alternative approach to cross impact
analysis,” vol. 3, no. 2, 1972,

The Futures Journal of Forecasting and Planning
(IPC Science and Technology Press Ltd., U.K.) Is a
good source for papers on the results from technolo-
gy forecasting and assessment studies.

The magazine of the World Future Society (Wash-
ington, D.C.) provides a source of general review
articles for the Inteiligent tayman: e.g., the Decem-
ber 1971 issue (vol. 5, no. 6) was devoted to tech-
nology assessment.

Listed below are several other items related to the
topics covered and which the authors recommend as
reading material. Those by Mishan and Schultz are
rather down-to-earth discussions in the general areas
of planning, assessment, and technology, and should
effectively lllustrate some of the differing philosophies
and views possible on these subjects.

Ackoff, R. L., “Towards a system of systems con-
cepts,” Management Sci., vol. 17, no. 11, pp. 661~
671, July 1971.

Churchman, C. W., Ackoff, R. L., and Arnoff, E. L.,
Introduction to Operations Rbsearch. New York:
Wiley, 1957, v

De Jouvenel, B., The Art of Confeciure. New York:
Basic Books, 1987.

Helmer, O., "On the epistemology of the inexact sci-
ences, "Management Sci., vol. 68,1959,

Mason, R. 0., “A dialectical approach to strategic
planning, "Management Sci., vol. 15, no. 8, pp. B-
403-~B-414, Apr. 1969,

Mishan, E. J., Technology and Growth. New York:
Praeger, 1969.

Schultz, C. L., The Politics and Economics of Public
Spending. Washington, D.C.; Brookings, 1964.

mentally retarded in society; (8) forecasting the fu-
ture characteristics of recreation and leisure; and (4)
examining the past history of the internal combustion
engine for a clue to significant events possibly af-
fecting its future. Although all of these Delphis had
specific forecasting objectives, the problems are so
broad that the objectives could not be achieved if the
parties to the Delphi were from the same specialized
interest group. (For example, educators, psychiatrists,
parents, and teachers all have different and valid per-
spectives to contribute to the definition of the “prob-
lem” of the mentally retarded.) Thus, the goal, at
least in the initial stages, is not to reach consensus on
a single definition but rather to elicit many diverse
points of view and potential aspects of the problem.
In essence, the objective is to establish how to fit the
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pieces of a jigsaw together, and even to determine if it
is one or many puzzles.

Kantian inquiry is best suited to problems that are
inherently ill-structured; i.e., the kinds of problems
that are inherently difficult to formulate in pure
Leibnizian or Lockean terms because their nature
does not admit of a clear consensus or a simple ana-
lytic attack. On the other hand, the Kantian inquiry
is not applicable to the kinds of problems that admit
of a single clear formulation because here the prolifer-
ation of alternate models may be too costly or time
consuming. Kantian inquiry may also overwhelm
those who are used to “the single best model” ap-
proach to any problem. Of course, this in itself is not
necessarily bad if it helps to teach those who hold
this belief that there are some kinds of problems for
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which there is no one best approach. Social problems
inherently seem to be of this kind and thus to call for
a Kantian approach. The concept of “technology as-
sessment” as a vehicle for determining the relation-
ships between technology and social consequences
would also seem to imply the necessity of at least a

Kantian approach. Many efforts labeled as assess-

ments have proved inadequate because they were
conducted as Leibnizian or Lockean inquiries.

Hegelian inquiry

The fourth in our spectrum of inquiry systems is
the Hegelian, or dialectical, inquiry. Its basic idea is
that truth is conflictual, that is, the truth content of
a system is the result of a highly complicated process
that depends on the existence of a plan and a diame-
trically opposed counterplan. The plan and the coun-
terplan represent strongly divergent and opposing
conceptions of the whole system. Their function is to
engage each other in an unremitting debate over the
“true’’ nature of the whole system, in order to draw
forth a new plan that will hopefully reconcile (synthe-
size, encompass) the plan and the counterplan. A cor-
ollary to this is that by itself the data input sector is
totally meaningless and only becomes meaningful—
i.e., “information” —by being coupled to the plan and
the counterplan.

Thus, Hegelian inquiry systems are the epitome of
conflictual, synthetic systems. They build at least
two, completely antithetical, representations’ of any
problem. Hegelian inquiry starts by identifying or
creating two strongly opposing Leibnizian models of a
problem that constitute the contrary underlying as-
sumptions regarding the problem’s theoretical nature.
Both of these Leibnizian representations are then ap-
plied to the same Lockean data set in order to dem-
onstrate that the same data set can be used to sup-
port either theoretical model. The point ig that data
are not information; information results from the in-
terpretation of data. It is intended that out of a di-
alectical confrontation between opposing interpreta-
tions {(e.g., the opposing “expert” views of a situa-
tion), the underlying assumptions of both Leibnizian
models (or opposing policy experts) will be brought to
the surface for conscious examination by the decision-
maker, who is dependent upon his experts for advice,
It is also hoped that as a result of witnessing the di-
alectical confrontation between experts or models, the
decision-maker will be in a better position to form his
own view (build his own model or become his own ex-
pert) on the problem that is a “creative synthesis” of
the two opposing views. Whereas in the Lockean in-
quiry the guarantor is agreement, in the Hegelian it is
intense conflict—the presumption that conflict will
expose the assumptions underlying an expert’s point
of view that are often obscured precisely because of
the agreement between experts.

Hegelian inquiry is best suited for studying ill-
structured problems. These are the problems that,
precisely because of their poor structure, will produce
intense debate over their “true” nature. Conversely,
it is not recommended for well-structured, clear-cut
problems because here conflict may be a time-con-
suming nuisance.

Except for the policy Delphi concept of Turoff, the

use of conflict as a methodology is conspicuously ab-
sent in the field of technological forecasting, In the
“policy Delphi” the communication process is de-
signed to produce the best pro or con arguments
underlying various policy alternatives or resource-al-
location alternatives. In a non-Delphi (face-to-face)
mode one of the most interesting applications can be
found in the activity of corporate or strategic plan-
ning. In an important case study, Richard Mason
literally pioneered the development of what may be
termed the dialectical inquiring system (DIS).

The situation encountered by Mason was one in
which the nature of the problem prevented traditional
well-structured technical approaches to planning
(Leibnizian and Lockean) from being used, Mason
studied a company where two strongly opposing
groups of top executives had almost completely con-
trary views about the fundamental nature and man-
agement of their organization. Faced with a crucial
decision concerning the company’s future, each group
offered fundamentally differing plans as to how' to
cope with the situation. Neither plan could be proved
or “checked out” by performing any technical study,
since each plan rested on a host of assumptions,
many of them unstated, that could probably never be
verified in their entirety even if sufficient time had
been available. Indeed, if the executives wanted to be
around in the future to check on how well their as-
sumptions turned out, they had to make a decision in
the present. It was at this point that the company
agree to let Mason try the DIS, '

After careful study and extensive interviews with
both sides, Mason assembled both groups of execu-
tives and made the following presentation: First, he
laid out side by side on opposite halves of a display
board what he took to be the underlying assumptions
on which the two groups were divided. Thus, for every
assumption of the one side there was an opposing as-
sumption for the other side. Next, Mason took a typi-
cal set of characteristic operating data on the present
state of the company (profit, rate of return on invest-
ment, etc.) and showed that every piece of data could
be used to support either the plan or the counterplan;
L.e., there was an interpretation of the data that was
consistent with both plans. Hence, the real debate
was never really over the data, as the executives had
previously thought, but over the underlying assump-
tions. Finally, as a result of witnessing this, both
groups were asked if they, not Mason, could now for-
mulate a new plan that encompassed their old plans.
Fortunately they could, and because of the intense
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and heated debate that took place, both groups felt
they had achieved a better examination of their pro-
posed course of action.

Of course, such a procedure does not guarantee an
optimal solution. But then, the DIS is most applica-
ble to those situations in which the problem cannot
be formulated in pure Leibnizian terms for which a
unique optimal solution can be derived. DIS is most
appropriate for precisely those situations in which
there is no better tool to rely on than the opinions of
opposing experts. Where the future is 99 percent
opinion and agsumption, the DIS may be most apt.

The DIS and policy Delphis differ fundamentally
from other techniques and procedures that make use
of conflict. In an ordinary courtroom debate, for in-
stance, both sides are free to introduce whatever sup-
porting data and opposing arguments they wish.
Thus, the two are confounded. In a DIS or a policy
Delphi the opposing arguments are kept strictly apart
frony the data so that the crucial function of the op-
posing arguments can be explicitly demonstrated.
This introduces an element of artificiality that real
debates do not have, but then it also introduces a
strong element of structure and clarity that nakes this
use of conflict much more controlied and systematic.
In essence, the Hegelian inquiry process dictates a
conceptual communication structure that relates the
conflict to the data and the objectives. Under this
conception of inquiry, conflict is no longer antitheti-
cal to Western science’s preoccupation with objectivi-
ty; indeed, conflict actually serves objectivity in this
case. This perhaps will be puzzling to those who have
been brought up on the idea that objectivity is that
upon which men agree and not on what they disagree.
Although the Hegelian inquirer does not always lead
to a new agreement, or a new plan, when it does the
agreement is likely to be stronger,

The Singerian system of inquiry

The most complicated of the inquirers discussed
here, and hence the most difficult to describe fully, is
based on the philosophy of the early 20th century
American pragmatist, Edgar Singer. Its main features
are as follows: Truth is pragmatic; that is, the tiuth
content of a system is relative to the overall goals and
objectives of the inquiry. A model of a system is teleo-
logical or explicitly goal-oriented, in the sense that the
truth of the model is measured with respect to its
ability to articulate certain systems objectives, to
create several alternate means for securing these ob-
jéctives, and finally, at the “end” of the inquiry, to
specify new goals that remain to be accomplished by
some future inquiry. Singerian inquirers thus never
give final answers to any question, although at any
point they seek to give a refined, specific response.

As a corollary, Singerian inquiry systems are the
most strongly coupled of all the inquirers. No single
aspect of the system has any fundamental priority
over any of the other aspects. The system forms an
inseparable whole. Singerian inquiry takes holistic
thinking so seriously that it constantly attempts to
sweep in new variables and additional components to
broaden the base of concern. For example, it is an ex-
plicit postulate of Singerian inquiry that the system
designer is a fundamental part of the system, and as
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a result his psychology and sociology must be explic-
itly considered as one of the system components.

Singerian inquirers are the epitome of synthetic,
multimodel, interdisciplinary systems. In effect,
Singerian inquiry constitutes a theory about all the
other inquirers (Leibnizian, Lockean, Kantian, He-
gelian), and forms a theory about how to manage
their application.

Singerian inquiry systems contain some rather dis-
tinctive features that none of the others possess. One
is that they speak almost exclusively in the language
of commands; for example, “Tuke this model of the
system as the true mode.” The point is that all of the
models, laws, and facts of science are only approxi-
mations. The “hard facts” and “firm laws” of science
are only “facts” and “laws” if we are willing to accept
certain strong assumptions about the nature of the re-
ality underlying the measurement of the facts and the
operation of the laws. The thing that serves to legi-
timize these assumptions is the command, in whatev-
er form it is expressed, to take them seriously (*7Tuke
this as the true model underlying the phenomenon in
question so that with this model as a background we
can do such and such experiments”). Thus, for exam-
ple, the Bohr model of the atom is not a “factually
real description of the atom” hut if we regard it as
such we can perform certain experiments and make
certain theoretical predictions that we would be un-

able to do without the model. What Singerian inquir-
ers do is to draw these hidden commands out of every
system so that the analyst is hopefully in a better po-
sition to choose his commands carefully.

Singerian inquiry also greatly expands on the po-
tential set of system designers and users. In the ex-
treme, the set is broadened to include all of mankind,
since in an age of larger and larger systems nearly ev-
eryone is affected by or affects every other system.
Singerian inguirers attempt to base their forecast of
the future on the projections of as many diverse disci-
plines, professions, and personalities as possible.

As far as we know, Singerian inquiry is virtually
absent from the field of technological forecasting and
assessment. However, the implication of Singerian in-
quiry for technological forecasting is that the supposed
“fundamental polarity of exploratory and normative

“ technological forecasting” completely breaks down.
- According to conventional wisdom, “exploratory tech-

nological forecasting starts from today’s assured basis
of knowledge and is oriented toward the future, whereas
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normative technology forecasting first assesses future
goals, needs, desires, missions, etc., ‘and works back-
ward to the present.” {(Jantsch; see “Recommended
Reading.”) However comforting this sounds, it ignores
the basic Singerian point that every description of the
present (“today’s assured basis of knowledge”) is based
on some normative conception of the future (i.e., “fu-
ture goals, needs, desires, missions, etc.”). In Singer-
ian terms, it is incredibly naive to take as “funda-
mental polarities” that which fundamentally inter-
acts. Our normative plans for the future are idealized
plans for expanding our knowledge of “what is known
in the present.” One of the reasons why man has always
been interested in the future is that he has always been
dissatistied with that which he has and knows in the
present. Our plans for the future express what we wish
the present were like,

The strength of Singerian inquiry is that it gives
the broadest possible modeling of any inquirer on any
problem. The weakness is the potentially prohibitive
costs involved in such comprehensive modeling ef-
forts. However, given the increased fear and concern
with our environment, we may no longer have the
choice but to pay the price. We may no longer be able
to afford the continued “luxury” of building large-
scale Leibnizian and Lockean technological models
devoid of the serious and explicit ethical considera-
tions that can be handled with Singerian inguiry.

Alook at structuré

Having now examined five philosophies of forecast-
ing, we will turn briefly to a consideration of what
might be called its structure (and assessment).

The actual process of conducting a technological
forecasting or assessment study can be said to con-
cern itself with six basic types of information:

1. Feasible technological developments. Feasible
usually means, in this context, technically feasiblé if
the “required”’ resources are invested or available.

9. Potential applications, This is any possible ap-
plication of the previous technological developments
without regard to their “good” or “bad” values.

3. Significant applications. This is some subset of
“all” potential applications or a transformation to
some set that is significant to the study’s intent.

4. Potential consequences. Any consequences,
“good” or “had,” that may affect opinions of scenar-
jos about the future, or our interpretation of the past.

5. Policy or resource allocation issues. The decision
questions under examination or arising as a result of
observing potential conseguences. '

6. Potential resolutions of issues. The controls that
cem be fmposed to affect the likelihood of various de-
velopments, applications, and consequences.

In practice, most technological forecasting and as-
sessment studies focus attention on one of these six
categories and treat the others with various degrees of
implicitness or explicitness. We are in a situation to-
day very reminiscent of the blind man and the ele-
phant. It is common to find engineering forecasting
studies that focus only on the first or second elements—
developments and applications—with little reference to
the other items. In contrast, those who look at the as-
sessment elephant from the view of the social sciences
usually focus on the consequences and policy issues.

Frequently the new technological assessment efforts
are looked upon as an entirely different breed of
animal from the “classical” technological forecasting
used for organmizational plahming purposes. It is in-
teresting, therefore, that one observation we can make
explicitly from this struecture is that the only evident
distinction between the two is in how we define the
scope of the “potential consequences.” In forecasting,
we are concerned with the effects on the organization
(profits, markets, mission objectives, etc.); and in the
assessment the effects of concern are those on society
(changes in lifestyle, job markets, edueation, pol-
lution, etc.).

There are two considerations that considerably
complicate the deceivingly simple structure for tech-
nological forecasting and assessment. The first is the
problem of “enumeration”—how does one attempt to
ensure that all relevant pieces of information are in-
cluded in the analysis? The morphological approach
to this is the process of finding a model for classifying
“all” items within a category into some finite set of
subcategories that span the region of interest. In
many cases these subcategories are tied to specific
ranges of physical parameters such as velocity, fre-
quency of radiation, weight, etc. Although this ap-
proach works well when talking about developments
or applications, immediate difficulties or disagree-
ments arise when one moves into the area of conse-
quences or policy. .

The second aspect of complication lies in attempt-
ing to describe the interactions, interrelationships,
and causal effects among these various enumerated
items. Our view of the future is dependent upon our
view of the present and the resulting view of the past.
Given ten events about the future there are about ten
million relationships that could, in principle, be de-
seribed among this small event set. Many of the tech-
niques in forecasting are merely attempts to define a
less involved and approximate structure that is suffi-
cient for picking out the significant interactions in
any set of items. These approaches fall broadly into
two general categories: matrix and network represen-
tations. Some of the names under which these two
approaches are often disguised are cross impact, cross
support, management matrices, relevance trees, deci-
sion networks or trees, and patterns.

When a well-understood structure exists that is
fairly sparse with respect to interactions among the
items, then a network or tree structure is often used.
When the structure is not well understood or not
sparse, various matrix methods are usually employed
for defining the structure, If a good morphological set
has been defined, the techniques for defining these
relationships may be applied to the elements of the
morphological vepresentation, as opposed to the origi-
nal information items. Since there are an unlimited
number of ways we can model the future, there exists
a rich and growing literature on these morphological
and impact or relationship techniques. For the limit-
ed objectives of this discussion, a coneept of the in-
quiry process associated with each step in the techno-
logical forecasting and assessment cycle should be
sufficient to provide the reader with a perspective for
evaluating these various technigues.

The process of delineating and examining techno-
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Philosophical role playing in the executive suite

In any discussion involving such topics as plan-
ning and assessment It is not difficult to relate the
statements and questions ralsed to the various phi-
losophies of inquiry. Consider, for example, a group
of managers discussing a prospective project. A
Lockean manager might well begin with the typical
intuitive assertion:

“Glve me these particular people and I'll be able
to do the job."”

If Leibniz were In the room he would probably re-
spond with:

“You do the job with the people you have!"
Underlying this reply is a model that a certain num-
ber of people working a certain number of hours will
be able to do a certain job, and this is independent
of the data (in this case of who does the work).

In contrast, Kant, who is interested in objectives,
would probably ask:

“Why do you want to do the job?"
and Hegel would pose a significant variation of
Kant's question:

“What are the advantages of not doing the job?"
Hegel wants to be sure that the opposing view is
recognized and that we might not be better off by not
doing the job.

Finally, there is Singer, who, unless he happens to
be the boss, is usually the person most prone to get-
ting fired. Because Singer tends to reflect on what Is
taking place and seek out the hidden assumptions or
underlying psychology, he has a tendency to discov-
er what most individuals have subconsciously agreed
not to discuss. !n this case he might very well wish
to broaden the discussion by asking:

“Why do you have the people you have if they
cannot do the job?"

logical developments and applications can be handled
by setting up a Leibnizian or Lockean inquirer that
utilizes various implicit future scenarios and rep-
resentations of the past as the raw data input. The
problem of determining “significant’” applications and
the resulting potential consequences dictates at least
the use of a Lockean inquirer and possibly a Kantian
inquirer. Especially when the problem is more of an
assessment than a forecast, the Kantian approach
should be mandatory for this part of the cycle. In the
area of policy and resource allocation, either a Kantian
or Hegelian process would seem to be appropriate. At
this point most study efforts usually terminate. How-
ever, the forecasting process is best viewed as a con-
tinuous cycle with two important feedback loops: the
overall inquiry process should cause us both to exam-
ine the past for its possible reinterpretation, and to
reconceive our conceptualization of the future. The
two of these taken together represent a Singerian pro-
cess that ties all the other elements of the system to-
gether into a continuous reflective eyclic process.

When technology forecasting and assessment are
viewed from this perspective, the process of studying
the future becomes inseparable from the process of
studying the past. A good forecaster should therefore
be a good historian,

Finally ...

In conclusion, we would point out that what sepa-
rates science from mythology is not the subject mat-
ter of an inquiry but the approach. Something is a
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science if it can show (1) what that something needs
to control, and (2) how to control it so that someone
can study it in a controlled and systematic or scien-
tific way. In the field of technological forecasting we
are just beginning to be aware of the first part, i.e.,
that the number of things we need to control (study)
in order to make forecasts is indeed large, At the very
minimum we need not only sweep in the things that
the physical and social sciences study, but those that
the humanities study as well, such as ethics.

In the end, it is the philosophical ability to be self-
reflective that separates science from mythology.
Self-reflection implies a realization that as much as
our inquiry models describe and represent reality,
they also describe and represent us, our psychology.
Thus, for example, reflection points out that the
mathematical type (the Leibnizian analyst) has an
incessant need to reduce every problem to a mathe-

.matical one, even where it is not appropriate or effi-

cient; the realist (Lockean) exclusively associates re-
ality with facts or hard data even where the data are
limited and confining; the idealist (Kantian) asso-
ciates reality with possibilities even where they are
not feasible; the pragmatist (Singerian) associates re-
ality with the feasible or the do-able, even when it is
not worth doing; and the conflictual (Hegelian) re-
stricts reality to that which survives a strong debate
even where a debate is not called for. The difference
between science and mythology is that the former,
unlike the latter, attempts to study itself—to raise to
consciousness its underlying premises and psychology.
In short, a scientist understands the philosophy under-
lying what he is doing. Applying “scientific” methods
without this understanding is the application of a
methodology.

A more detailed version of this paper will be found in the Jowrnal
of Technological Forecasting and Social Change, vol. 5, no. 1, Fall
1978,

lan I. Mitroff Is an associate professor in the Gradu-
ate School of Business and the Interdisciplinary
Doctoral Program In Information Science at the Uni-
versity of Pittsburgh. He also holds two research ap-
pointments, in the Philosophy of Science Center and
in the Learning, Research, and Development Center.
His Ph.D. is in engineering science with a minor in
the philosophy ot sclence from the University of Cali-
fornia, Berkeley. His current research includes the
design of philosophically based information systems,
He has also recently completed a major sociology of
sclenice study of the Apollo moon scientists,

Murray Turoff is currently with the Systems Evalua-
tion Division in the Office of Emergency Prepared-
ness of the Executive Office of the President. He has
been associated with the Institute for Defense Analy-
ses and IBM. His principal areas of professional in-
terest are Delphi design, Information systems, mod-
eling, simulation, gaming, and technologlcal fore-
casting. Dr. Turoff currently teaches a course in
technological forecasting at the American University.
He recelved the Ph.D. in physics from Brandeis Uni-
versity and the B.A. degree in mathematics and
physics from the University of California at Berkeley.
He has, however, been working primarily in opera-
tions research and computer applications since
1964, and (s the author of a number of papers.

71




Oﬂ@uaz?,{m ard ona wv?,dmf cgv‘ﬂ,@@ﬂiwwﬁﬁﬁ |
dod ot . ot TFaat erxaw o At e \

}» Mcffymw |

b (il oo S B

mj ﬁwm’r L&ae
“h W ot %ﬁ%‘%

/{Jﬂ gﬁn&M) 50 wf{ﬂm emcw omd S
Moo cnzon did pot b MHen ﬂ@/%
We kive. Stumoin. bt Tl %ém:aay Lo 4

ﬁ}j@wffﬂ jwo ﬂi ﬁ % Tt Be s




QUEEN ANNE’S
CONSERVATION
ASSOCIATION

P.O. BOX 157
CENTREVILLE,
MARYLAND 21617
WWW.QACA.ORG

April 22, 2021

VIA EMAIL (info@baycrossingstudy.com)
AND FIRST-CLASS MAIL

Bay Crossing Study

2310 Broening Higway

Baltimore, Maryland 21224

Re: Comments of Queen Anne’s Conservation Association
on Bay Crossing Study Tier 1 Draft Environmental
Impact Statement

To Whom It May Concern:

The Draft Environmental Impact Statement (DEIS) published in
February of this year makes clear two inconvenient truths. The first is that
the Bay Crossing Study (BCS) that began in 2016 has never demonstrated
the need for a new, third span. The second truth revealed by the DEIS is
that the Maryland Transportation Authority (MDTA) has never given
adequate attention, either in the BCS or in actual practice, to available
options for better management of traffic on the Bay Bridge’s two existing
spans.

Last year Queen Anne’s Conservation Association (QACA)
commissioned an analysis by independent traffic engineers (AKRF Study)
of the Purpose and Need Assessment (PNA) published by MDTA in 2019.
The AKRF Study, submitted herewith and incorporated herein by
reference, concluded that contrary to the PNA, no new Bay crossing will
be needed until sometime after 2065. In the course of reaching this
conclusion, AKRF showed in detail that MDTA’s forecasts in the PNA of
traffic growth on the Bay Bridge are unrealistically high, as its earlier
forecasts have consistently been. The MDTA forecasts are unreliable
because they use outdated traffic data and are methodologically unsound,
and because they ignore the effects of available traffic management
improvements.
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The DEIS does not go a single step beyond the defective PNA." All
of the shortcomings of the PNA are carried over into the DEIS —and made
more glaring by the DEIS’s failure to correct them, notwithstanding the
passage of time. That the PNA is unreliable, and that available traffic
management techniques have not been utilized to ease Bay Bridge
congestion, are fully demonstrated by the AKRF Study. In the following
discussion of the DEIS, QACA links some of the main AKRF findings
about the PNA’s defects directly to their reappearance in the DEIS. For
the full picture, however, we urge MDTA and other readers of these
Comments to consult the AKRF Study itself.

1. The traffic growth projections in the DEIS take
account of neither the Bay Bridge’s recent traffic history, nor the
effects on traffic of the pandemic, increased telecommuting, and
future economic recessions.

The DEIS projects Bay Bridge traffic growth by 2040 of 22.9
percent for an average non-summer weekday and 14.1 percent for a
summer weekend.”> On their face, these projections are called into
question by the historical fact that there has been effectively no change in
annual or average daily traffic on the Bridge from 2007 to 2017.> This
recent decade of no growth is depicted in the two charts below, using the
latest available traffic data in the DEIS.

! See DEIS 2.1: “This chapter is a summary of the Bay Crossing Study Purpose and Need document.”
? BCS Traffic Analysis Technical Report, Jan. 2021, p. 22.
3 DEIS, Figure 2-1, Table 2-1: Annual Chesapeake Bay Bridge Volume, pp. 2-2, 2-3
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Why has traffic on the Bridge been flat for a decade? Obviously
the “Great Recession” of 2008-2009 reduced motor vehicle travel for
years, and reduced traffic is likely to continue in future years as the result
of COVID-19 and the rise of telecommuting. The DEIS, like the PNA,
ignores these hugely important real-life events, and in so doing it
inevitably overestimates future demand for travel across the Bridge.

Realizing that it has to acknowledge in some fashion the COVID
elephant in the room, MDTA tries to escape with a poor excuse: “At this
time, there is no definitive traffic model that would predict how the
pandemic will affect long-term traffic projections . ...™* One is inclined
to simply respond that if that’s true, maybe you shouldn’t be doing these
Bridge traffic forecasts at all. But it must also be said that throughout the
pandemic there have been traffic count data collected on the Bay Bridge.
These data do exist, in the form of the eastbound daily tolls collected by
MDTA - the same toll collections that are relied on for the traffic statistics
in Table 2-1 of the DEIS. Moreover, there have been past economic
recessions that stalled traffic growth — as the Great Recession did with
Bridge traffic, as well as the economic downturn resulting from the
pandemic. The traffic effects produced by these other recessions and the
continuing increase in telecommuting, along with the omitted traffic
counts, could and should have been incorporated into whatever model
MDTA is using to generate its predictions of Bay Bridge traffic. Since
these data sources and necessary modeling inputs have been ignored, the
DEIS projections of future Bay Bridge traffic are entirely unpersuasive.

2. The conclusions in the DEIS about future traffic congestion
on the Bridge are founded on outdated speed and traffic count data.

The DEIS, in projecting degrees of future congestion, presents
speed data from 2016 and traffic counts collected in 2017 — data that are
now five and four years old, respectively.’ It is, however, normal practice
in publishing a transportation-related EIS to present traffic data collected
within the last three years, or at least to amend the outdated information
to reflect more recent traffic conditions. The DEIS tacitly admits its
Bridge traffic data are stale and have been overtaken by events such as the

4 DEIS, Executive Summary, p. 1.
3 BCS Traffic Analysis Technical Report, Jan. 2021, p. 9.
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introduction of cashless tolling, when it promises that they will be updated
in the future.® That is all well and good — but it doesn’t update the DEIS,
and it does reveal, once again, the flakiness of the foundations on which
the claimed need for a third span currently rests.

3. By arbitrarily picking out a single unrepresentative data
point, the DEIS makes future summer weekend traffic congestion
look worse than it will be.

The DEIS reports that the summer weekend traffic counts on the
bridge were collected during a seven-day period in early August 2017.
Since only one weekend can occur within any single seven day period, the
DEIS portrayal of summer weekend conditions is based on just one
weekend in just one year. But in fact summer weekend traffic counts are
available for several years, not just for 2017.%2 These data should
obviously have been added in to arrive at an accurate picture of average
summer weekend traffic conditions.”

As it happens, the singular set of counts on the August 2017
weekend record much higher daily traffic volumes than the historical
averages recorded for summer weekend traffic. Using that single summer
weekend traffic count as the starting point to project the 2040 future
summer weekend traffic conditions makes the future traffic conditions
appear much worse than if the starting point were based on an average
summer weekend. The DEIS, like the PNA before it, stands revealed as a
document advocating, rather than objectively assessing, the need for a new
Bay crossing.

& The BCS Traffic Analysis Technical Report states: “Following completion of the Draft Tier 1 EIS,
and prior to the preparation of the Final Tier 1 EIS, additional data collection will be performed to
determine the effects of All Electronic Tolling (AET) on eastbound operations. In addition, if a Tier 2
Study is performed, the capacity analyses performed at that time for then-existing conditions would
reflect updated volumes resulting from full use of AET.” (p. 7) This assertion is repeated in the context
of the traffic methodologies used to establish the capacity analysis for the existing bridge. (p. 12)

" BCS Traffic Analysis Technical Report, Jan. 2021, p. 15 and Table 4-1.

¥ See AKRF Study, p. 6.

9 This is what the AKRF Study did when it demonstrated that summer weekend traffic growth by 2040
would be less than one-third of what MDTA is predicting, even disregarding the effects of increased
post-COVID telecommuting and improved traffic management. See p. 6 and Table 1.
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4, The DEIS uses obsolete traffic data, collected before all
electronic tolling was introduced in May of 2020, to claim that present
and projected eastbound traffic queues support the need for a third
span.

The DEIS states that after the implementation of all electronic
tolling (AET) in May of 2020 “delays in the eastbound direction are
anticipated” during peak periods'®, but it does not quantify these
remaining (and presumably reduced) delays. Instead, all consideration of
the beneficial effects of AET is postponed, to be addressed only “as
needed” in a possible later NEPA document.!' Nevertheless, the DEIS
plunges ahead to make overblown claims about the existing and projected
eastbound queues, using traffic counts and speed data pre-dating the
current reality of all electronic tolling on the Bridge.'*

As a purported justification for this irregular procedure, the DEIS
claims that “[s]ince the Draft EIS has been in development at the same
time that AET has been put in place at the Bay Bridge, it was not feasible
to include information regarding its impact on Bridge traffic in the Draft
EIS”."* This clearly won’t do. The effect of AET on traffic queue length
could readily have been estimated by MDTA from an earlier study of its
own which found that AET would produce up to an 80 percent reduction
in queue lengths at the Bridge. That quite “feasible” calculation would
reduce the 2040 eastbound summer weekend queue projected in the DEIS
from 13 miles to 2.6 miles -- less than the 4 miles cited as the current
condition, and not a happy result for the case the DEIS is trying so hard to
make.'*

5. The DEIS does not adequately consider the alternative of not
building an additional Bay Bridge span.

Adequate consideration of the “no build” alternative to constructing
another Bay crossing is legally required.!”> The DEIS does not meet this

10 BCS Traffic Analysis Technical Report, Jan. 2021, pp. 11-12.

' DEIS, p. 3-1.

12 See, e.g., DEIS, pp. 2-10, 2-11: “The current summer weekend vehicle queues of up to four miles
eastbound are projected to increase to nearly 13 miles in 2040. . . . During average weekdays, current
evening eastbound queues of up to one mile are expected to increase to five miles in 2040 . ...”

13 DEIS, p. 3-1.

14 For the full discussion, see AKRF Study, pp.14-15, A-23, A-24.

15 See Federal Highway Administration, NEPA Implementation (1992): “In the draft EIS stage, all
reasonable alternatives should be discussed at a comparable level of detail. . . . The *no-build'
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requirement. The “no build” alternative is not properly characterized or
discussed when, as in the DEIS, available strategies to better manage
traffic operations and demand under that alternative are excluded from
consideration.'®

In discussing the no-build alternative, the DEIS states that
“transportation system management/travel demand management
(TSM/TDM) measures such as improvements to the contraflow operation
on the existing bridge may be implemented”.!” It says that specific
examples of TSM/TDM improvements “could include” implementing all
electronic tolling and variable tolls.”® But it then cuts off further
discussion by saying that if TSM/TDM improvements are implemented,
that will be done “separately from the Bay Crossing Study™."” In telling
contrast, the AKRF Study directly addresses TSM/TDM measures and
indicates the potential they have for lowering peak period congestion.””
In excluding TSM/TDM, the DEIS fails to provide the consideration of
the “no build” alternative that NEPA requires.

6. QACA, as a conservation organization, deplores the fact that
what purports to be an Environmental Impact Statement has so little
to say about the environmental consequences of building a third Bay
Bridge.

We reiterate that the most important point to be made about the
DEIS is that it exposes both the flimsiness of the State’s case for building
another multi-billion dollar bridge and its failure to give attention to better
managing traffic on the two bridges that it already has. QACA must also,
however, note the failure of the DEIS as an environmental impact

alternative must always be included.”
hitps://www.environment.fhwa.dot.gov/legislation/nepa/overview _project dev.aspx, accessed April
6,2021.

16 [bid.: “Transportation System Management must be included as an alternative or design option where
applicable.”

' DEIS, p. 3-1.

'# DEIS, p. 3-2.

19 Ibid. Similarly, in the Executive Summary, the DEIS puts off any consideration of TSM/TDM until
a possible future (Tier 2) NEPA evaluation. DEIS, p. 6. The DEIS’s aversion to talking about
TSM/TDM goes so far as to require its authors to say that their studied avoidances “do not preclude
such improvements from future implementation”. DEIS, p. 3-2.

20 See AKRF Study, pp. 14-15, A-23, A-24 (all electronic tolling); pp. 15-16, A-26, A-27 (variable
tolls); pp. 16-18, A-29 to A-32 (actively managed lanes).
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