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Abstract
Local government agencies in the Eugene-Springfield area, in cooperation
with a Citizens Advisory Committee, jointly developed the information con
tained in this report. Under the general coordination of the Lane Council
of Governments (L-COG), staff representatives from Springfield, Lane County,
Eugene, Lane Transit District and the Oregon Department of Transportation,
who make up the Transportation Planning Committee, jointly studied the
issues involved in metropolitan transportation planning while the L-COG
Citizens Advisory Committee on Transportation directly involved citizens
and acted as a layman's sounding board for the process. Together the
two committees identified six general scenarios meant to represent a range
of transportation alternatives possible to the Eugene-Springfield area during
the twenty-five years between 1975 and 2000. In deve100ing the transporta
tion alternatives the committees considered areawide projections of
population and employment within the context of the 1990 General Plan;
the alternatives were then determined by varying the modal split for various
forms of public and private transportation and by varying the number of
trips made in all modes by the resident population. Within the context
of the separate alternatives consideration was given to a number of factors
including costs, energy consumption. air pollution and noise pollution.
IMPActs of the alternatives on certain aspects of land usage including
housing, parks, schools and sewers were also considered.

This report presents and discusses the six general transportation alterna
tives but does not attempt to select one of them for further development
at this time as an actual master plan. Instead it is intended that this
report serve as a basis for public discussion and public hearing prior
to the official adoption of a single alternative by local elected officials.
Following adoption the alternative selected will be refined and developed
as an actual plan. It should be understood that the alternatives presented
in this report are not necessarily explicit expectations. Rather, each
is an arbitrary combination of circumstances, anyone of which is possible
for Eugene-Springfield during the next twenty-five years. The contents
of this report and supplemental public testimony should together provide
a direction for more deliberate, specific planning; it is hoped that the
alternative eventually adopted will be tailored by the decision-making
process and will thus not be liMited to one of the six presented in this
report.

The following is a brief characterization of each alternative investigated.

ALTERNATIVE "0" (minimum tMnsit, no trip l'eductions) is the most likely
future for Eugene-SpJlingfield if <1Ul"rent trends oontinue. Population is



projected to gJ"OJJ fr<xn 169.000 to 277~000 in the nat 25 !lears~ and the
added dLJellings »ill be located near the edge of the ~e~ed area, .
inside the 1990 Urban Service Area. Host of the netJ Jobs 1JtlZ. be aBsocnated
II1ith CUl"J'"ent indust1"iat~ gove1"mfent~ conrnerciat and educational areas. A
few employers 1I1ilZ. locate in nerJ areas. S6I.Jel"B uri-lZ. be eztended II1ithout
WU'easonabte amounts of tzeunk. ruiaing for Eugene and Springfield. (Since
no seL)er B!fstem is yet conetJ"Ucted to serve the unincorpo1"O.ted part of ths
metropolitan area~ it is assuned that the design of that B!fstem ?Jill be
appropriately sized to serve ezisting and projected developrlent.) Good
park sites L1ill be increasingty hard to find that are lA1ithin reasonable
distance of area zoesidents. The nsed for schoot facilities will not gJ"OJJ
in proportion to the population because a decreasing FOPOrtion of the
total population »ill be in the school age group. But, appl"OXimately
fifteen ""'" schools »ill be needed by the year 2000.

A negligible nJIfIber of people will uss public transit and a mini.mum of
37 miles of the arterial strest netla10rk would zoequirs improvement to
satisfll the t7'an8p0J"tation needs of metropolitan ,..sidents and nonresidents
who use ths area's streets. Daily vehicle rrti tes of travel rJOUld moJOe than
double and thereby increase the 'barrier effects of most arterial streets.
The cost of street capacity improvements is estimated to be $69 million to
be bome by public agencies. Operating costs would be hozone by private
individuals and f1l'OIJ to be $198 per person annually by the year 2000
(assuming 16¢ per mile). Energy zoequiNlflents would reach 34 billion BTU
daily by the year 2000, and one byproduct LJOUld be 100 tons of pollutants
on an average day. Noise emitted by tits vehieles traveling this system
would create objecticma.ble noise levels along 120 rrtiles of streets in tits
area. Automobiles LJOuld be able to travel during all periods of the day,
but peak hour congestion on much of the system fJOUld be considerably worse
and of longer duration than LJOuld be tolerated today despite the anticipated
constJ9U.ction of 37 mi les of street improvements. Goods movement via
the highwy system LJOUld beecme difficult during scme periods of the
day. Nobility for those people that rely on publie transit would be
rrtinimal.

ALTERNATIVE: 1 (1~ transit) is an achievable future for Eugene-Springfield.
Aecoz-ding to this alternatives the area lJOuld gr'O'LJ to population of 277~000

by the year 2000~ and the land use requirements would be the same as under
Altel"11ative "0. " Publie tztansit improvements experienced in the 1970-7fJ
period would be continued through the 1975-2000 pl'Ojeetion period. Per
capita operating costs for transit wuld increase fr'om $19 annually to
$36 annually to support an express bus systerr fed by a collector system
of smalle,. buses pl'OViding smallarea coveroge. The increase in -tztansit
Dpe1"O.ting cost W'~l ld be met by a col"l"esponding reduction in private ope1"O.ting
cos~ (relative t· .~7temative "0") while tits total street improvement
requ1.z-ed would be J miles less than the minimum t1"O.nsit alternative.
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Substituting transit trips for automobile trips woul~ re~ae the vehia:e
miles of travel by ~ lJri.th an aaaompanying 4S reduatwn '/.n energy re~'/.re

ments. Total e:chaust emission volwne dJ3areases as a result of trans'/.t
substitution, but some types of emissions would inare,:se beaause the .
emission aharaateristias of buses differ from automob'/.le e:chaust. No'/.se
levels would be relatively higher adJaaent to transfer stations and
heavily traveled bus routes than undJ3r the minimwn transit alternative.
Greater mobility would be available to those persons relying on transit,
and those residJ3nts lJri.th aaaess to an automobile would be somewhat restriated
aompared lJri.th the heyday of the automobile. Peak hour aongestion would be
troublesome and last for relatively long periods for those who were
onae aaaustomed to unrestriated use of their aars. Some of the trips
whiah residJ3nts would have previously made in their private aars would
be madJ3 via transit as a result of more attraative transit system and
disadvantages of using the automobile.

ALTERNATIVE 2 (10S transit, lOS trip reduation) has the same land use
and population as the two previous alternatives. Transit would providJ3
for lOS of the :roesidJ3nts' internal trips, making the remarks related
to transit undJ3r Alternative 1 fairly appropriate for Alternative 2.
But in addition, this alternative speaifies a lOS reduation in the nwnber
of trips per aapita. It is not a prediation that this lJri.ll r.appen,
it is an e:camination of "what if" people were to reduae the amount of
transportation they aonswne.

It is diffiault to effeat a reduation in transportation dJ3mand with
publia poliaies as long as the serviae is privately aonswned by indi
viduals in private automobiles. It is generally felt that the inareases
in mobility e:cperienaed in the last few deaades have been a result of
the inareased availability of the private aar aoupled with affZuenae
and more leisure time. The nwnber of trips people take is more likely
to be reduaed by a ahange in these fundamental aauses than to be reduaed
by loaal poliay intervention. There are some signs on the horizon that
indiaate some ahanges aan be e:cpeated. Limited fossil fuels without
substitutes, e:ctravagant use of hard, nonrenewable resouraes lJri.thout
signifiaant reayaling and politiaal interferenae lJri.th the alloaation
of resouraes aan ahange today's aonsW11ption patterns. The amount
and kind of transportation that is aaaeptabZe and aahievab le lJri. II be
affeated by those ahanges. For e:r:ample, a lOS trip reduation ws the
appro:cimate impaat of the FebruaPy 1974 gasoline shortage on Eugene
Springfield. A similar trip reduation would aause aomparable rearrange
ment in the lives of area res'idJ3nts. In general, these airawnstanaes
favor publia aonsW11ption of transportation (publia transit) to a greater
e:ctent than aurrent aonditions, making the lOS transit use more
aahievable.
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The seLection of ALternative 2 for Long-range pLanning should be based
on the beLief that year 2000 conditions, LargeLy beyond LocaL c~ntrol,
witL reduce trip making. If this reduction is found to be a su",tabLe
basis for facitity pLans, then a minimum of 25 miLes of. the street system
witt need to be improved to meet the area's transportatwn needs. Com
mensurate reductions in air poLLution, energy consumption and traveL
costs can resuLt from 10'1 fewer trips being made.

ALTERNATIVE 3 (30'1 transit, 10~ trip reduction) represents the option
with a "substantiaL proportion of the trips via pubLic transit." According
to this aLternative the area would grow from 169,000 population to 277,000
population during the 25-year projection period. Thirty percent of the
internal person trips wouLd be made on pubLic transit. For projection
purposes, it Lla8 assumed that the land use pattern projections used for
the preceding aLternatives wouLd be appropriate for Alternative 3. It
was recognized that heavy reliance on public transit would be accompanied
by adjustments in land use patterns that were not reftected in the land
use base used for this test evaluation. Generatty, cities with heavity
used transit systems have more intense land development along corridors
and in areas weH - served by transit than cities with more personaL forms
of transportation. But, a land use variation projected specificaHy for
aLternatives with high LeveLs of pubLic transit was judged to be an over
refinement of a speaulative concept. The amaH-area projections wouLd
not have the degree of reLiabiLity that the level of detait wouLd imply.
Therefore, the information produced to characterize Alternative 3 must
be considered a degree less reliabLe than ALternatives "0" through 2.

Thirty percent of the person trips made by Eugene-SpringfieLd's projected
277,000 residents would total 210,000 trips per day via pubLic transit.
This wouLd require a 500-bus fleet at an annual operating cost of
$36 miHion or $130 per capita during the year 2000. Such a proportion
of transit ridership is higher than can be justified through a projection
of current practices since it is higher than any contemporary American
city of comparabLe size. The conditions necessary to bring about these
dramatic changes in local transportation patterns are almost certainly
beyond wcaL poLicy and in the realm of nationaL-globaL environment.
A justification residents might have for supporting such a system wouLd
be to conserve $112 per person per year or save 20'1 of the energy that
would be required if present-day practices were continued. The key is
an individual's motivation to change habits growing out of a need to
conserve on the increasing costs of transportation. If these economic
conditions are present in the year 2000 and habits are altered, some
of the adverse effects of transportation wouLd be less than the impact
of ~77,000 peopLe making automobite passenger trips with today's per
aap1-ta frequency. There wouLd aLso be an associated wss in mobiLity
to those peopLe that no Longer have the economic choice of private automobile
transportation•

viii

\



,

ALTERNATIVE 4 (no netU constrouation) 008 an attempt to define how the
present st;reet system aould be managed, without new eonstrouation, to
serve the transportation needs of Eugene-Springfield for the next 25
years. One notion was that new street construction should simply be
stopped and allOlJ streets to congest 80 that the intolerable traffic
oonditions would be a curb to the use of the private autcmobile. It
has been e:cperien.ced in other eities llri.th adequate public t;ronsit, however,
that near-ohaoHa oondi tiona exist before drivers reaet by making fm.>ep
trips or by substantially adjusting theiJ' tl'ip-making habits. It is
inconsistent TJith a democratie form of government to ignore the demands
for facilities to the extent necessary for this reaction to occur. Therefore,
the aehievement of Alternative 4 through deterrent congestion W8 not
studied further as a part of this report.

A second notion was that dramatic eeonortia and social changes could evolve
by the year 2000 that IJJOUld negate the need for added streets. This report
does not address whether these conditions will be present in Eugene
Springfield in the year 2000. If, hOEJever, the local environment changes
to this degree, it will not be as a result of local polieies; but it
is conceivable that national and global events could creat..: a local environ
ment that would change the standard of living that metropolitan roesidents
enjoy today. With this judgment, the worok done as a part of this reporot
WB an attempt to characteriae sane of the changes in t1ua transportation
systems that would acccmpany the implied ecommic and social changes.

If 277,000 roesidents tJel'e to live in Eugene-SpI"ingfield and be making
trips at today's pel' capita rotes, a substantial proportion of the internal
person trips IJJOUld theoretically be made on high-volume vehicles unless
sane new streets were to be constructed. Approximately ten miles of
"bottlenecks" could be removed through street improvement or new street
constM4ction so that a speculative 50s of the internal peroson rnps
could be on public tronsit while remaining internal trips could use
private tronsportation. But implementation of the high-volume transit
system may create the disruption that Alternative 4 seeks to avoid.
E:J:clusive bus lane operotion is difficult on many existing Eugene
Springfield streets without roeserving the entire street foro bus opera
tions. This proctice IJJOUld fw'ther aggravate the capacity-deficient streets
that LJOuld be shared by private vehicles. A more likely 8cenaroio fol'
moving high volumes of transit passengers is to provide a combination
of rail mass transit and bus transit. The initiation of a new rail
system in the developed area would very probably be expensive and be
disruptive to social activity within its corridors and vehicu~ traffic
that intersects 01' is ~isplaced by the new system. A great deal of
furthero study is necessary to give a more precise characterization of
Alternative 4.



ALTERNATIVE 5 (balanced land une) is an ezamination of how land une might
be manipulated to decrease the total dsmand for tran8pOrtation. Again"
277 000 people were aBSllfled to be living in the Eugene-Spl'"ingfieZd area.
Bu/ to roeduce the nsed for travel.. each netl1 dlJetting WB assumed to locate
as close as practical to e:z:isting employers" and.. conversely.. each new
job tXlUld locate as close as practical to mating population. The tl-end
tot.1ard higher density housing 1XIUZd be accelerated to make marimI.#rI use
of limited space adjacent to employment centers. SeL>el' service t.>ould
not be substantially more diffi=Zt to provide than if CUJ'l'ent land develap
ment trends ltJere to continue. HotJever.. ccmpamble sehool and park sites
t.K1Uld be relatively more difficult to obtain U1'Ukr the land use patterns
of AZtemative 5. School-age popuZation that ereates the demand for
parks and schools IJOUld be more ooncentrated if jobs and people 1iJtn"e
placed in eloe6 proximity. Although the same population r.ns QS81I1!ed
for this land use pattem.. the pl"OIIpective new sites are limited in nunbm
and Biae. Acquisition wuld be expensive because acme sites liKJUld pz-obably
require redevelopnent" and the purchase price would reflect inczoeaBing
campention from other land uses.

Some benefits can accrue from this land use pattern. Total miles of
travel could be roeduced 51 relative to Alternative "0" assuming no
sacrifice in penonal mobility. Unfortunately, the 39 miles of street
improvements needed would be about equal to the continuation of development
practices (Alternative "0") if compan:zble transit assumptions are made.
Although the test did not include a transit subalternative, the rrrulti-
nodal pattem would be considerably more eonducive to a 1:ransit operation
that could offer transit as an attractive alternative to private transporta
tion. By minimizing the points of major origin and destination, natural
travel corridors could oceur that could be served by ezpress transit
vehicles. As a contrast to the "forced transit" implied in Alternatives
3 and 4, Alternative 5 could lead to public transportation by choice
for trips made be~een the nodes of concentrated land use.

In addition, adequately balanced nodal areas could provide a variety of
sel'tJioos that encourage substitution of pedestrian and bicycle trips for
automobile trips. The statistics generated for this alternative do not
adequately demonstrate the versatility of this land use pattern because
the foreeasting techniques do not fully account for substitution of
modes. But, regardless of the predominant mode of transportation, resi
dents could have the choice of staying relatively close to hone fol"
wl"k, school, business and l"eC1"eational opportunity. Short trips to
close destinations could be candidates for modes that are not norJ con
sideNd fol" langeI" trips. The local resident would, therefoN, be less
vulnerable to external pressures that may force him to change his con
sunption patterns in the nezt 25 years.

•



Again, it should be pointed out that a hybrid is probably the most
desirable alternative. Some land use variations with a transit role
that differs from any of those tested would be a legitimate direction
for future planning. The content of this report is meant to provide
the insight necessary to tailor the most attractive transportation future
for Eugene-Springfield.
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1 Introduction

This report was prepared by the Lane Council of Governments Transportation
Planning Committee. It is not a transportation plan. Six long-range
transportation alternatives were studied, and the evaluations are reported
in this document so that the governments of Lane County. Eugene and
Springfield could involve each other. the public and other affected
agencies in making deliberate long-range transportation policies for the
Eugene-Springfield area.

There ;s a need for a revised long-range transportation plan. In 1970.
after long study, the lane Council of Governments adopted a 1985 Interim
Transportation Plan (often referred to as the E-SATS Plan). This plan
has served as the only long-range, areawide transportation plan although
it was never formally adopted by the other units of local government. It
met state and federal technical requirements for adoption and plan content.
Consequently. the area qualified for federally aided street and highway
projects on the basis of that plan. Today the plan and the process
~ed to develop the plan are thought to be inappropriate without a par
ticipatory reevaluation. It is perceived that attitudes have changed
about involvement in public planning. and the kind of transportation
system that is desirable and feasible for the metropolitan area has also
changed. A reflection of some of these changes can be seen in the more
recently adopted 1990 General Plan.

The 1990 General Plan was adopted by Lane County, Eugene, Springfield
and lane Council of Governments in 1972. As a general plan, it contained
several elements for land use and public facilities. Transportation is
one of those elements particularly recogniZed for its relationship to the
other plan elements. A policy incorporated into the 1990 General Plan
says in part: "Upon completion of the current Eugene-Springfield Area
Transportation Study (1985 Interim Plan) review and prior to its adoption
as a refinement to the 1990 Plan. it shall be submitted for public
review and hearing to ensure its compatibility with the 1990 Plan."
An objective in the 1990 Plan was to provide transportation plan alterna
tives for community evaluation. The current process of reevaluating
the long-range transportation plan is one of many steps taken to
respond to the transportation-related policies of the 1990 Plan.

The reader should find,significant information for settin9 transporta-
tion policies for the metropolitan area within this report. It is intended
for this report to be supplemented with pUblic discussion that will lead
to an adopted alternative for long-range transportation planning. A
later stage in the planning process will allow for further involvement
in the development of a plan based upon the adopted alternative.

1



2 Organization

The formal organization of the transportation study (process) is in
response to U. S. Department of Transportation requirements. The Federal
Aid Highway Act of 1962 and the Urban Mass Transportation Act.of 1964
demand that all transportation improvements (street constructlon~ bus
purchase, etc.) in metropolitan areas with federal aid must be a part
of a continuous, cooperative and comprehensive planning process. Further,
an adopted transportation plan must serve the transportation needs pro
jected for 20 years. Lane Council of Governments, Oregon Department
of Transportation and the U. S. Department of Transportation delineated
the area to be covered by the comprehensive transportation plan. (See
Figure 1.) Within this region, Lane County. Eugene, Springfield. Lane
Transit District and the Oregon Department of Transportation are the
major public agencies responsible for developing and operating the
transportation systems.

An organization (see Figure 2) has been established that allows for a
regional cooperative approach to transportation planning. The Lane
Council of Governments is a group of local elected officials established
for long-range planning through its charter and agreement. Member
agencies are listed on the inside of the front cover of this report.
Lane Council of Governments has been formally designated by the Governor
in accordance with the 1973 Federal Aid Highway Act as being the agency
responsible for long-range transportation planning.

To ensure adequate involvement in the preparation and adoption of trans
portation plans. Lane Council of Governments has three committees playing
important roles in the transportation planning process. The Metropolitan
Area Transportation Committee serves as a policy committee for the
conduct of the process. Its members are as follows:

Eugene City Manager
Springfield City Manager
Lane Transit District General Manager
Lane County Chief Administrative Officer
Representative of the Oregon Department of Transportation
L-COG Executive Director (Nonvoting)
Chairman, Citizens Advisory Committee (Nonvoting)
Chairman, Transportation Planning Committee (Nonvoting)

The Transportation Planning Committee (TPC) and the Citizens Advisory
Committee (CAC) advise the Metropolitan Area Transportation Committee
(MATC) on various transportation planning matters. Local and state
staff persons provide technical expertise through TPC.

2
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FIGURE 2

TRANSPORTATION PLANNING ORGANIZATION
EUGENE-SPRINGFIELD METROPOLITAN AREA
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The membership of the Transportation Planning Committee is as follows:

Director of the Department of Transportation - Lane County
Director of Public Works - City of Eugene
Director of Public Works - City of Springfield
Administrative Assistant - Lane Transit District
Director of Planning - Lane County
Director of Planning - City of Eugene
Director of Planning - City of Springfield
Director of Planning - Lane Transit District
Transportation Planning Engineer - Lane County
Traffic Engineer - City of Eugene
Traffic Coordinator - City of Springfield
Director of Community Development Services - Lane Council

of Governments
Representative - State of Oregon Department of Transportation
Manager - Mahlon Sweet Field
Representative - Federal Highway Administration

Lay citizens are appointed by the L-COG Board of Directors to serve
on the CAC and act as citizen representatives to carryon a program
for direct citizen participation. CAC and TPC defined the range of
alternatives investigated in this report; TPC had a major role in the
technical preparation of the information in this report.

3 Process
The process that is being followed for the preparation and adoption of a
regional transportation plan has been evolutionary. The Eugene-Springfield
Area Transportation Study (E-SATS) developed a transportation plan for
the yeaI' 1985 that was adopted as an interim plan by L-COG in 1970.
In 1972 the 1990 Plan was adopted calling for a review of the transporta
tion plan. During May of 1974, the Citizens Advisory Committee held
four public meetings in the metropolitan area to explain the process
that was being considered and to listen to suggestions about the process
and the kinds of alternatives that should be investigated in response
to the charge 9iven in the 1990 Plan.

After studying the comments from the May 1974 meetings, the CAC and the
TPC agreed that a two-step process was called for.

Meetings
citizens
1974

Step 1

to hear~select alternatives
- May r'I for study

'-----'

5

Study and repor
on alternatives

Public meetings
on alternatives
- October 1975{
December 1975



Step 2

IElected officials ~ Development of master
select an alterna- plan - February 1976/
tive - January 1976 August 1976

The alternatives being asked for were 50 broad and varied that the prepara
tion of a detailed plan for each alternative would require resources and
time far beyond reasonable limits. Therefore. six generalized alternatives
were identified in step one that cover a range of ideas that were frequently
mentioned at the public meetings and in the committees' meetings that
followed. Each alternative concept represents a different course for
the metropolitan area to develop during the 1975-2000 period. The characteri
zations of the six alternatives in this text are quite general. Evaluations
will not be expressed in the traditional format of a transportation master
plan. Test evaluations of these six concepts are meant to demonstrate the
sensitivity of varying certain conditions within a relatively wide
range. As an example, the reader should be able to develop an under-
standing for how many miles of street improvements could be avoided by
increasing transit service. Specifically. the tests were designed to
illustrate: (1) the relationship between land use and transportation
demand; (2) various proportions of transit ridership and private auto-
mobile travel; and (3) the transportation implications of reduced trip
making. The analysis described here is on a regional basis.
and therefore it will be relatively general. The accuracy of the informa
tion used to characterize each alternative reflects the best judgment
and techniques that the given resources would allow. Information of
this kind is subject to the weaknesses of any forecast in that no one
really knows what is going to happen; nevertheless. future events have
been projected using a knowledge of past experiences.

The information developed from these tests will be documented in later
sections of this report. Public meetings will be held and testimony
will be heard to provide an additional basis for elected officials to
choose one of the six generalized alternatives (or a hybrid using certain
elements from the basic six alternatives). Then, in step two a more
detailed plan will be developed with proposed facility improvements
and service improvements that fit the policies established by the
selection of the generalized alternative. Step one has been called
"concept planning" where the broad issues of policy are addressed;
and step two has been called "master planning" where the more detailed
problem solutions are s~udied.

( ,

(

After a regional transportation master plan is adopted,
Transportation Improvement Program (TIP) is developed.
prepared jointly by local implementing agencies. serves

6

a five-year
The TlP.
as the link
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between the long-range master plan and implementation. At a minimum
it includes all street and highway projects, bikeways and transit
projects that are of regional .significance.and are pro~osed ~or implementa
tion during the five-year per10d. The ent1re program 1S rev1ewed and
updated annually. As projects are advanced to the first year of the
program, the agency responsible for implementation will study each
improvement in more detail. Impact reports may be written prior
to a project's implementation, and, if appropriate, the implementing
agency may further study alternatives at the project level and hold
hearings as necessary prior to project authorization by the responsible
agency. In most cases the areawide plan would provide a framework for
the detailed study of an element in the plan.

Periodically the areawide long-range plan is reexamined for its appro
priateness as long-range policy. When changing conditions or attitudes
indicate that the adopted long-range plan is no longer the most desirable
areawide policy, the process for the long-range plan will begin at the
point necessary to eliminate the problems uncovered in the reexamination.

4 Relationship to 1990 Plan
The 1990 General Plan is an adopted set of policies for the development
of the metropolitan area. The general location and nature of develop-
ment was specified in the plan. However, the 1990 General Plan is oriented
toward large-scale, persistent, areawide problems of the metropolitan
area and lacks the specificity that is desirable for planning facilities
whose design is normally based on a specific level of development.
A relatively wide range of development can occur at specific locations
and yet be consistent with the 1990 General Plan. This discussion is
not an argument to give greater detail to the General Plan, but a note
of caution that it cannot be used as a precise determinant of a trans
portation system. Therefore, to the extent possible, the 1990 Plan was
used as a guide for assembling the data and making the evaluations of
the alternatives. The following transportation goals and objectives
were taken from the 1990 Plan (except the second general goal, which
was added by TPe). Many of the statements pertain to master planning
that is not a subject of this report. Those statements that relate
to generalized planning influenced the development of this report in

·ways too numerous to list. '

GENERAL GOALS

1. We must provide for a balanced transportation system
to give mobility to all citizens.

2. We must treat transportation and land use as bein~ part
of an interacting system, viewing the development of a

7



transportation system as a means to accomplish a desired
land use pattern.

SPECIFIC GOALS

1. Future metropolitan area transportation planning must
deal with all aspects and forms of transportation-
including automobile, trucks, airplanes, railroad,
public transit, bicycles, and pedestrians--and should
focus on the interrelationship of the various transporta
tion systems.

2. Transportation systems must be designed and located in
such a manner that they will effectively interconnect the
numerous activity areas of the metropolitan community.

3. Transportation systems should be designed to minimize the
impact of transportation noise, land consumption, pollution,
and the division or isolation of neighborhoods and
properties.

4. Provision must be made to determine future transportation
needs through continuing comprehensive transportation
studies.

5. Public policies, particularly land use and transportation
planning policies, should be directed toward limiting
passenger automobile use while simultaneously developing
alternative modes of transportation.

OBJECTIVES

1. Serve our existing and future arrangement of land uses by
an efficient, safe and attractive transportation system.

2. Consider the transportation routes' impact on neighborhoods
and the environment, as well as motorists' convenience and
safety.

3. Ensure that future route selection will consider indirect,
as well as direct, costs of construction.

4. Protect abutting land uses from the adverse effects of
transportation routes, and the routes from incompatible
adjoining developments.

5. Provide for the future requirements of inter-urban rapid transit
and emphasize the pressing need for intra-urban pUblic transit.

8
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6. Provide for the future requirements of aviation.

7. Ensure that consideration be given to adequate provision
for convenient, pleasant and safe bicycle and pedestrian movement.

8. Provide transportation plan alternatives for community evaluation.

g. Decrease the adverse effects of the automobile.

10. Develop a transportation system which is responsive to:

a. Changing community needs and conditions; and
b. Changing transportation technology offering advantages

to this community.

5 Relationship to Other Transportation Plans
A comprehensive transportation study can no longer focus on just one
mode, but must include all modes that might reasonably be used for
travel in a given region. However, some modes with relatively low
current usage cannot be adequately treated with the conventional gross
tools used in regional system planning. For example, bicycling, inter
urban rail and air travel, because of their current lower level of
significance in the total metropolitan transportation picture, require
less detailed study than intra-urban highways and transit. Each, how
ever, is important enough to be examined, and the E-SATS proce!s allows
for this inclusion. Rather than include these modes in the metropolitan
transportation plan and treat them in a cursory manner, each will be
treated in individual plans using techniques most suited to the individual
mode. The following plans have been developed or are in progress:

a. Metropolitan Bikeway Master Plan

The use of bicycles today is analogous to the use of automobiles
in the early 1900 1 s. Although interest in cycling is high,
physical facilities are inadequate to handle the potential demand
that exists. Emergence of the bicycle as a viable urban vehicle
is dependent upon provision of safe, convenient bikeways; before
bicycling can be accepted as an alternative transportation mode,
it must be increased in stature by the provision of at least a
minimum network of bikeways. Since any new bikeway is a major addi
tion to an almost nonexistent network, improvements that would serve
a great number of bicyclists are so minor (in relation to the scale
of highway and transit improvements) that they would be lost in
this plan. Consequently, a separate but concurrent bikeway plan
was warranted.

9



The Metropolitan Bikeway Plan is a product of the E-SATS pr~cess.
A draft was released for public review in May 1975, and a flnal
version will be adopted as an element of the overall transportation
plan. Work on the bikeway plan took place concurrently with work
on the six concept alternatives described in this plan. Although
the methodology used to develop the bikeway plan was less sophisti
cated and more subjective than that used in developing the concept
alternatives, whenever possible specific information generated
by the concept plan process was considered in the bikeway plan.
For example, the bicycle will have to function in the same general
trip pattern as overall demand indicates if it is to become a
major mode of intra-urban travel. Since data from the concept
plan process helped identify corridors with heavy trip movements,
it was possible to determine a basis for establishing bicycle
desire lines that can be served by bikeway construction. Once
a concept plan is adopted and a transportation master plan is then
developed, the bikeway plan will be re-evaluated with respect
to the new highway and transit facilities that are proposed.

b. Statewide Transportation Study

A statewide transportation study is being conducted by the
Oregon Department of Transportation to investigate alternative
methods of inter-urban travel, including the possibility of a
rapid transit system serving the Willamette Valley. The question
of the viability of a Willamette Valley rapid transit system is
beyond the scope of a single metropolitan area transportation study,
but E-SATS can provide continuity between transportation decisions
in Eugene-Springfield and the Willamette Valley study.

Choices made by local elected officials regarding the level of
public transit in Eugene-Springfield can impact the level of
inter-urban rail or bus service between this area and other Willamette
Valley locations. Strong local distribution systems are necessary
to make an inter-urban rail service attractive since few travelers
want to spend as much time reaching a local destination as they
have just spent on a trip from Portland to Eugene. Consequently,
since the transportation plan in Eugene-Springfield is preceding
the Willamette Valley study, the local decision on the type and
extent of public transit could impact the inter-urban rail or bus
system's potential operations. E-SATS staff or policy representa
tion on the coordinating committee for the Willamette Valley Passenger
Study will help to·assure some consistency between plans. .

c. Mahlon Sweet Field Master Plan

Air travel is even less influenced by local policy than inter-urban
rail travel since air travel demand generally follows national
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and even international policies and economic conditions. The
Mahlon Sweet Field Master Plan was prepared by Arnold Thompson
Associates Inc. in 1972 with the Transportation Planning Committee
serving as a steering committee during the process; basically, the
plan details capital improvements to the facility. The plan has
been adopted by local jurisdictions and is now in the implementa
tion stage. Since the volume of air person trips, including pro
jected increases, will remain less significant in the overall
transportation situation, the interface between air and surface
transportation does not approach the problem proportions common
in large cities. No special consideration on a system plan level
will be necessary to maintain or improve access to Mahlon Sweet
Field.

6 Areawide Projection of Population
To fit a transportation plan to the 1990 General Plan, it is important
to determine how many people will reside in the metropolitan area,
where they will live, where they work and conduct business, and the level
of mobility they will have. This particular section is an overview
of the areawide population projection and some of the supporting
rationale. More detailed information is givyn in Population and
Employment Projections, Lane County, Oregon.

There was some interest expressed in various committee meetings for test
ing alternative population forecasts. After consideration, it was decided
not to introduce population as a variable. It would be difficult, for
instance, to compare a plan that serves 277,000 people with a plan that
serves 250,000 people. The amount of transportation service would be
different for the two plans, and the implications would be correspondingly
different. While it may be desirable for agencies providing services
to have fewer people to serve, a policy for managing growth-rate must
be based upon factors beyond the scope of the transportation study.
Without testing alternative population levels, it can be inferred, how
ever, that the transportation needs of the 169,000 metropolitan residents
are being adequately served (with a few exceptions) by existing services
and facilities, and that capacity deficiencies that accrue by the year
2000 will be a result of increasing resident population. In effect,
it can be argued that two population levels were tested--current popula
tion and a projection of population to the year 2000. The possibility
that the population projected for the year 2000 might be reached sooner
or later does not negate the value of the projection in relating travel

1. Population and Employment Projections, Lane County, Oregon, L-COG,
1973.
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demand to population numbers. The population projection used is not
a goal, a constraint, or an assigned share. It~ use ~oes not c~nnote
desirability. The projection, is, however, a dlspasslonate estlmate
of the number of people that will reside in the metropolitan area unless
local policies are established that will change the growth rate, or national
and global pressures affecting local growth rates change during the 25-
year projection period.

The population estimate used for the evaluation of the alternatives
was made using a cohort survival technique. Basically, this method
separates population change into natural increase of the resident
population (births minus deaths) and net migration. Natural increase
for a period is estimated by multiplying the number of women of child
bearing age by their age-specific fertility rate to determine births,
and multiplying each age group by their survival probability rate to
estimate the population surviving a period. Natural increase of the
resident population is then births plus surviving population. ~ureau of
the Census "Series E" projections were adjusted for local expenence and
used for the age-specific fertility rates. The total fert~lity rate.using
this methodology was 2.1 children for an average woman dur,ng her chlld
bearing life. The University of Oregon student enrollment was treated as
a special population using enrollment projections rather than a cohort
technique.

,The estimate of net-migration was based upon a comparison of resident
civilian labor force with total civilian labor force. An independent
projection of total civilian labor force was made for Lane County using
Oregon State Employment Division statistics from 1958-1972. Resident
civilian labor force was estimated by multiplying each age group by a
corresponding labor participation rate. The average female labor force
participation rate was projected to increase by fourteen percent during
the 1975-2000 period to account for an increasing proportion of females
entering the labor force. If the projected total civilian labor force
differed from the estimate of resident civilian labor force, migration
was assumed to occur. The resident population estimate was adjusted to
account for the migrant employee population. Since the estimate of total
civilian labor force was a projection, the continuation of in-migration
to satisfy job opportunities is predicted over the projection period.

Lane Council of Governments receives and monitors the annual population
estimates made by Portland State University that are recognized by
t~e U. S. Bureau of the Census. The short-term projections are compared
wlth the most recent population estimate to detect variations that
warrant revising the projections. At the date this report was written
no significant difference had yet been found. '

The accompanying age-sex pyramids (Figure 3) demonstrate the transition
expected for Lane County population from 1950-2000.. The metropol itan
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,
share of Lane County's population is expected to grow from 71 percent
in 1975 to 75 percent in the year 2000, from 169,000 to 277,000 metro
politan residents respectively (Figure 4).

7 Areawide Projection of Employment
A projection of employment was made using countywide employment statistics
from the Oregon State Employment Division covering the years 1958-1972.
The projection shows an increase from 97,000 in 1975 to 164,000 in the
year 2000. Oregon State Employment Division was consulted for the pro
jection and now officially recognizes this specific projection for Lane
County. Lane Council of Governments monitors the monthly employment (I

statistics compiled by the Employment Division to detect any changes in
trends that would warrant revising the projections. The projection
was made in 1973, and there has been no significant variation between
the monthly employment reports and the short-term projection. Although
the recession has resulted in substantial unemployment in lumber and
lumber products industry, the total number of jobs has continued to
increase. Adjusting for annual cyclic variation, there has not been
sufficient change to justify a revised projection (Figure 5 shows
employment).

A similar projection was made for the metropolitan area involved in
the transportation study. According to this projection, the metro
politan share of the county·s employment will increase from 78 percent
to 82 percent durin9 the 1975-2000 period. Annual average employment
is projected to 9row from 75,000 to 134,000 durin9 this period.

8 Introduction to the Alternatives
As it was stated in an earlier section of this report, the number and
variety of alternatives that were identified dictated an approach
that evaluated a range of alternatives. A number of parameters (land
use, public transit and per capita trip-making rate) were varied over
a range so that the public and public policy-makers could tailor a
regional transportation alternative that would be adopted as a long-
range transportation planning framework. The six generalized alternatives
listed below are not intended to be the only possibilities. Nor does
their appearance in the table connote that they are expected alternative
futures. Some are more likely to occur than others, and some may be
unreasonable even as a goal. Each alternative will have an associated
set of nontransportation implications that will be expressed in the
terms appropriate to that alternative. Evaluations later in this text
offer the reader information about the sensitivity of varying certain
ingredients used for estimating transportation needs. It is expected
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FIGURE 4
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EUGENE-SPRINGFIELD POPULATION

400 ,

300 ,

(000)

200 '
county~::: -- .....

-----.-- --
1980197019601950

o ':-, .:_-----':".-----~.------.:------.~

1990 2000

Year

FI GURE 5

EMPLOYMENT PROJECTION OF
LANE COUNTY AND EUGENE-SPRINGFIELD

200.

150'

(000) .--.'--"
Coun~ .--. __ ----

100. ------------------=~....----..., 01 i tan .,--0----="-------
~ 1'\etY'o~ -

~~----
50 •

._-----~-----------......-----......-----~• • • • • •
1950 1960 1970 1980 ,1990 2000

Year

15



that any adopted regional transportation alternative will be a hybrid
of the generalized alternatives listed in Table 1 below that repre
sents the most desirable long-range transportation policy for Eugene
Springfield.

ALTERNATIVE "0" - MINIMUM TRANSIT, NO TRIP REDUCTIONS

Alternative "0" can be characterized as the base alternative. This
particular alternative was developed so that other alternatives may
be compared with a single, consistent standard. It is a set of con
ditions that could occur in Eugene-Springfield by the year 2000:
(1) population and employment might grow to 277,000 and 134,000
respectively, (2) land development could continue along today's
patterns to provide for the residential and employment needs of the
expanding population within the constraints of the 1990 General Plan, and
(3) the increases in transportation demand could be satisfied solely
by highway improvements. Minimum public transit would be available
to satisfy only the needs of captive riders that have no other means
of transportation. The quantity of trips carried by transit would
not have a significant effect on the need for street improvements.

ALTERNATIVE 1 - 10% TRANSIT

Alternative 1 is a slight variation on the base alternative. If the
population and land use trends of Alternative "0" are followed, and
if ten percent of the area's daily person trips are taken by public
transit, then the conditions are characterized by Alternative 1. A
comparison with the base alternative can illustrate some of the impacts
of continuing to increase the role of public transit to a foreseeable
proportion.

ALTERNATIVE 2 - 10% TRANSIT, 10% TRIP REDUCTION

Alternative 2 is (1) continued trends in population growth and land
use development, (2) ten percent of the trips made on public transit,
and (3) ten percent fewer automobile trips per person than the current
rate. From this alternative the reader might determine some of the impacts
of reduced trip-making on the need for transportation services and
facil ities.

ALTERNATIVE 3 - 30% TRANSIT, 10% TRIP REDUCTIONS

Alternative 3 is (1) continued trends in population ~rowth and land
use development, (2) ten percent reduction in trips per resident,
and (3) thirty percent of the trips made on public transit. This
situation was identified to illustrate some impacts of substantially

I
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reducing the number of the trips taken via private automobile and
increasing the role of public transit.

ALTERNATIVE 4 - MINIMUM STREET IMPROVEMENT

Alternative 4 was identified to determine the mlnlmum street and highway
system that could serve the transportatio~ needs ~roject~ to.the
year 2000 by increasing the role for publlC translt. Agaln. lt was
assumed that (I) population would continue to grow and (2) land use
development would follow current trends.

ALTERNATIVE 5 - BALANCED LAND USE

Alternative 5 was an attempt to minimize transportation costs by
introducing a land use form that would lessen the need for travel.
It was assumed that (1) the population and employment growth trend
would continue and (2) each new dwelling unit and each new employment
opportunity would be located in a manner that practically minimized
the physical separation between population and employment. On a
system scale. this alternative demonstrates a relationship between
land use and transportation that may be used to manage a reduction
in transportation demand.

9 Format of the Evaluations
The evaluations in the following sections attempt to
the concept alternatives that were introduced above.
discusses one aspect of all alternatives.

further characterize
Each section

Thus, Section 10 reviews two land use forms. Continued land use
trends are coomon to 'alternatives 0-4 while "balanced lO land use is
a variation used for alternative 5 only. After all elements are
discussed, the summary (Section 19) will condense the preceding sections
to facilitate a comparison of the alternatives.

10 Residential and Employment Location Trends
The location and magnitude of population and employment for the target
year are important determinants of transportation demand. The total
number of trips is determined by the number of people projected to live
in the area and by the ov~rall level of economic activity. Transportation
patterns within the area are determined by the internal arrangement of
activities that require the transport of goods and/or people. As primary
indicators of the location and magnitude of these activities, projected

18
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population for the metropolitan area is divided among smaller areas within
Eugene-Springfield. A land use plan normally identifies areas which are
to be used for certain broad land use categories: growth in population
can be geographically allocated (for projection purposes) in accordance
with those anticipated uses. The 1990 General Plan is a useful guideline
for projecting the geographic arrangement of population and employment;
however, the density ranges and general flexibility presented in the Plan
Diagram make it possible to achieve a range of population-employment distribu
tions that are consistent with the plan.

TABLE 2

SUMMARY OF 1973 LAND USE
WITHIN THE TRANSPORTATION STUDY AREA

BY JURISDICTION (ACRES)*

Other
Land Use Activity Eugene Spfld. Metro Total

Developed Residential 5,030 2,050 5,030 12,110

Manufacturing
Lumber and Paper 300 320 440 1,060
Other 90 60 80 230

Transportation
Roadways 2,900 1,150 2,300 6,350
Parking 240 110 150 500
Other 420 200 530 1,150

Trade 460 160 150 770

Services 1,470 680 530 2,680

Cultural
Parks 320 40 220 580
Other 470 60 270 800

Resource Production 20 40 1,450 1,510

Undeveloped and Agricultural 6,430 2,210 27,090 35,730

Water Area 300 40 1,060 1,400

TOTAL 18,450 7,120 39,300 64,870

*Summary from land use parcel file
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The transportation study area contains approximately 65,000 acres,
roughly half of which is in agriculture or is undeveloped. As the
population grows from 169,000 to a projected 277,000, additional
land will be developed and some areas will be redeveloped and/or
converted to other uses. Consequently, it requires a great deal of
judgment to project where people are most likely to live in the year
2000. The modest number of people who attended the Citizens Advisory
Committee public meetings held in May expressed interest in developing
and implementing a land use policy that differs from the current
actual practice; the demands for transportation service were blamed
on an uneconomical arrangement of land uses. To provide some insights
into the relationship between land uses and transportation demand,
two population distribution scenarios were projected for testing.
purposes: (1) continuation of current trends and (2) balanced growth
which would reduce the physical separation between the home and many
activities in which the typical resident engages.

RESIDENTIAL LOCATION - CONTINUATION OF CURRENT TRENDS

Current trends in residential location were projected by dividing
the transportation study area into 204 transportation zones (see
Figure 6). Each of the zones was assessed for its role in accommodating
the 277,000 residents projected to be living in the area by the year
2000.

The Planning Departments of Eugene, Springfield, and Lane County
determined the potential for residential development within each
transportation zone by examining the 1990 Plan, neighborhood studies,
zoning, ownership, current development, accessibility, public services,
physical character, and other information. The potential was expressed
in the number of dwelling units (single family, multi-family, and mobile
homes) that might be expected by the year 2000. Using 1970 census
information for the same transportation zones, an equation was developed
that related population to dwelling units. An independent estimate was
made of people living in group quarters (dormitories, rest homes, etc.);
total population estimate for each transportation zone was derived by
adding the estimates from group quarters and conventional units. A
visual display of total population was made by aggregating the estimates
for the transportation zones into larger tracts for ease of comparison
(see Figure 7).

RESIDENTIAL LOCATION - BALANCED LAND USE

The alternative population allocation was based upon the current geographic
arrangement of population and on research conducted by Jerry B. Schneider

/
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and Joseph R. Beck of the University of WaShi~gton.2 Basi~ally. this
research indicated that the total distance WhlCh a populatlon travels
can be reduced if people live in closer proximity to their place of
employment. Without reducing the number of trips made in all modes.
total travel distance can be decreased by minimizing trip length. The
concept does not require the population to make shorter trips; it
merely tends to decrease the length of the average trip by providing
an opportunity for the labor force to live close to employment
opportunities. In keeping with this theory, twelve areas were
delineated that were useful in pursuing the desired allocation for
the Eugene-Springfield area. Some areas were overbalanced with
existing population (labor force), and others were dominated by an
existing employer or employers. The increment (1970-2000) of
population growth for the area was divided among the employment
dominated areas so that the ratio of labor force to employment was
nearly equal to the areawide average, therefore minimizing internal
geographic bias. The population growth for each of the twelve areas
was further divided into transportation zones to practically minimize
the physical separation between labor force and employment within
the twelve areas selected for balancing. A quick appraisal of
this allocation (see also Figure 7) indicates that the areas containing
Lane Community College, Weyerhaeuser Industries, Goodpasture Island,
University of Oregon, and Eugene CBO would need greater population
growth than is foreseeable with current trends if the "balance" between
labor force and employment is to be achieved. Although it would
require further analysis to determine whether the alternative popula
tion allocation is consistent with the 1990 General Plan, the popula
tion distribution would not deviate severely from the plan. The
residential density adjacent to the employers mentioned above would
be higher than a projection of current development trends but not
drastically higher than those indicated in the 1990 Plan. without excep
tion. The lCC basin is not currently within the 1990 Plan urban service
area, but it is anticipated that the pending plan update will reevaluate
that area. For this population arrangement to be realized, the 1990 Plan
would have to be refined and made more specific to implement the higher
residential densities in these areas. If market forces are not present
to effect the higher residential densities, the success of this concept
would rest on the ability of local governments to le9islate new controls
that would make high-density residential development in these locations
more attractive than any other residential option.

2. Jerry B. Schneider' and Joseph R. Beck, "Reducing the Travel
Requirements of the American City; An Investigation of Alternative Urban
Spatial Structures," Trans ortation Research Record 499 (Washington,
D. C., Transportation Research Boar, 19 , p.

23



EMPLOYMENT LOCATION - CONTINUATION OF CURRENT TRENOS

The projected employment for the metropolitan area (134,000 in the
year 2000) was allocated to the 204 transportation zones based on
several guidelines: using nine different industrial categories it was
possible to estimate the physical location for the projected increases
in employment. The following table is an indication of the parameters
that were used for locating specific employment groupings. Given a
control total from the areawide projection, the locational factors in
the table were used to judge employment location in the study area.

TABLE 3

PARAMETERS USED FOR ALLOCATING EMPLOYMENT
TO TRANSPORTATION ZONES

(continued)

Employment Grouping

Agriculture. Forestry,
Fisheries. Mining. and
Construction

Manufacturing

Transportation, Communica
tions. and Utilities

Wholesale Trade

Public Service

Determinants Used in Location

Allocated to fringe and flood plain.
Mining allocated to existing gravel
operation sites and areas with resource
potential; construction allocated in
proportion to housing starts and central
building construction.

Area's major manufacturers (wood
products, publishing, and food pro
cessing) were projected independently;
remaining increase allocated to indus
trially zoned land.

Area's major employers projected;
remaining increase allocated to
industrial zoned land, transportation
corridors and opportunity areas (large
vacant sites with specialized develop
ment potential).

Growth along transportation facilities
and at existing wholesale facilities.

Numerous facility plans consulted for
site-specific projections; additional
projected for existing locations
without facility plans.
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Employment Grouping

Educational

Retail Trade

TABLE 3 (continued)

Determinants Used in Location

All schools assumed to have kinder
gartens; specific projections used for
day care and nursery schools, U of 0,
LCC. Remaining increase distributed
throughout to simulate day care, etc.,
whose location is not yet known.

Employers with over 100 employees were
projected separately; new neighborhood
shopping centers were considered for
growing residential areas; known future
developments were accounted for;
remainder allocated to present locations
(to be consistent with 1990 Plan).

Commercial Service
(banks, insurance, credit,
real estate, investment,
lodging, personal service,
business service, medical,
legal, etc.)

Employers with over 100 employees
were projected separately; planned
office buildings were considered; new
neighborhood commercial considered.
Remainder allocated to present locations.

EMPLOYMENT LOCATION - BALANCED LAND USE

The balanced growth concept has a component for employment location that
complements the population allocations discussed above. In keeping with
the concept of placing population and employment in close proximity,
the employment growth projected for the metropolitan area was geographically
allocated to those areas within the metropolitan area that now have an
"excess of labor force." Those areas that now have chiefly residential
land uses but few complementary services were identified and allocated
a share of the employment growth that would create a balance between
labor force and employment opportunity. Taken together with the
residential allocation adjacent to existing employment opportunity,
this allocation of the population-employment growth increment would
practically minimize the physical separation of population and employment.
Figure 8 visually compares the alternative locations of employment under
continued trends and balanced land use. The balanced land use alternative,
which can be described as a strategic decentralization of many business
and social functions, would add each new job in a location with excess
labor force to create the opportunity for people to live, work, shop,
recreate and conduct business within one area. New "balanced land use"
development might best be typified by neiqhborhood shoppinq centers.
satellite offices, extension libraries or general stores.1 This· would repre
sent a reversal in a trend that has brought large:scale regional facili
ties for shopping, government, education, etc.
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TABLE 4

SUMMARY OF SOCIOECONOMIC PROJECTIONS USED
FOR ESTIMATING TRANSPORTATION DEMAND FOR ALTERNATIVE "0"

Item 1970 Value 2000 Projection

Population 147,928 278,175**

Population 5+ 135,515 255,885
Population 16-65 93,656 189,342
Labor Force 55,268 112,237

Dwell ing Units 49,456 95,397

Automobiles Owned 84,730 162,095*

Employment 59,685 134,442

Agriculture, Forestry 173 196
Mining and Construction 3,601 5,472
Manufacturing 12,736 25,404
Transportation, Utilities, etc. 3,798 7,338
Wholesale 2,895 5,977
Reta i 1 12,080 25,834
Service (Commercial) 11,915 30,408
Public 4,505 9,688
Education 7,982 24,125

*Varies with alternative.
**Two hundred seventy-seven thousand metropolitan residents were projected

in Section 6. When the dwelling unit estimate was made for each trans-.
portation zone, occupancy rates were estimated for each zone depending on
the character of the projected housing. The sum of the population projec
tions for the transportation zones exceeded the areawide projection by 0.4%
but was not corrected since the small "error" was consistent with the
accuracy of other information in this report.
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11 Travel Demand Projections
The population and employment projections for the transportation zones
discussed in a previous section are important ingredients for estimating
transportation demand. Data collected from an origin-destination survey
in 1964 was used to determine the relationship between population
employment "variables" and transportation demand. Th,ese relationships.
or equations. are then used to estimate the transportation demand when
the population and employment within the transportation zones ;s varied.

As an example, the relationships from the 1964 survey were used to
simulate a 1970 situation using population-employment data from the 1970
census as independent variables to estimate the number of trips originating
or ending within a transportation zone.

Population and
Employment by

Zone

Trip
Equations

(From Sur
vey Data)

Gravity Model
(Determines
Where Trips Go)

Projected Daily
Trips on Each
Street Section

Then a IIgravity" model, calibrated with 1964 data, was employed to
determine where (other transportation zones) the trips were made to
and from. Then, with the origin and destination of all trips determined,
the trips were assigned to streets via the shortest time path between
origin and destination to estimate the traffic volume that was created
by the population and employment during 1970. These traffic volume
estimates were compared with traffic volumes counted in 1970, and it was
found that the estimates were reasonably accurate. The general
conclusion was that the same relationships that were surveyed in
1964 could be used to project transportation demand when population
and employment projections for transportation zones were available.

For a better understanding, it should be added that traffic volume on
roads entering and leaving the metropolitan area is estimated with
a separate procedure and added to the total traffic volume that moves
between internal zones. Unlike the internal zone-to-zone trip volume
projections, the traffic volume projections for roads entering the
metropolitan area are not directly determined by the amount and loca-
tion of the metropolitan area population. A separate historical traffic
projection is made for each road ~t its point.of entry to the metropolitan
area. The average 1970·2000 growth factor was 2.30 (rou9hly equal
to 3 percent compound annual growth) and was used to project the year
2000 traffic volumes for roads entering the Eugene-Springfield area.
This projection results in 21% of the projected auto trips having an
origin or destination outside the Eugene-Springfield area.
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With the same qeneral tools mentioned above, the alternatives in
Table 1 (see page 17) were tested. Traffic volumes were pro
jected for each set of conditions so that the consequences of the
alternative conditions could be better determined.

The entire traffic projection methodology would be extremely lengthy
and intricate to explain in this text. Documentation that follows
is only in surrmary. It should provide insight into the major decisions
that were made in order to simulate the alternative concepts. Some
technical decisions (particularly on alternatives which deviate
significantly from current practices) are o~e~ to challenge: Often there
was not unanimous agreement among the technlclans that carrled out the
work. Much of the work represents pioneering in the field of trans
portation planning, and corrmensurate accuracy should be expected by the
reader. Some very speculative assumptions (both explicit and implicit)
were made to answer some of the questions associated with specific
alternatives. Whenever possible, weaknesses will be identified for
the reader.

It is probably most fruitful to examine the total' number of trips used
to construct each alternative. Figure 9 indicates how each alternative
was constructed for testing purposes. The number of vehicle trips was
estimated for each transportation zone using the socioeconomic projections
for each transportation zone as independent variables. Vehicular trip
estimates were converted to person trips by multiplying the vehicular
trips by an auto occupancy factor derived from survey data. Adjustments
were made to reflect the public transit and per capita trip rates
designated in the alternatives. (The mechanics of these adjustments
will be documented further in Section 12 on modal split.) The auto
person trips, excluding walk, school and bicycle trips, were converted
back to vehicular trips by dividing by occupancy factors. Vehicle trips
were then assigned to the street network according to the shortest time
path.

Figure 10 was prepared to demonstrate that Alternative "0" projected
"steady state" trip-making rate. Although the number of trips per
person has been increasing for a relatively long period (the national
trends show that the average American made 50% more trips in 1970 than
in 1940), the number of trips per person was predicted to level during
the 1970-2000 period. Moreover, Alternatives 2 and 3 represent a
reversal in the trend toward higher mobility. (The ten percent reduction
from 1970 approximates the mobility reduction experienced during the
February 1974 gasoline shortage.)

Reducing the number of trips per person could be accomplished in a num
ber of ways, the most drastic of which would be simply to eliminate some
trips currently being made. Substituting walking and bicycling trips
for some now made by auto and transit is another possibility.
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FIGURE 10
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Although higher auto occupancy (car pooling) may also be thought of
as a reduction in mobility, such action would not result in fewer person
trips. It would meet the intent of the reduction in trip-mak1nQ rates
though, as a higher auto occupancy would reduce the ne~d for pUb~ic
capital and operating expenditure and decrease per caplta operatlng
costs. Auto occupancy rates were never explicitly modified during the
testing process, but through the trip reductions contained in
Alternatives 2 and 3, insight into the impact of higher auto occupancy
can be obtained, assuming that appropriate incentives are provided to
encourage car pooling.

The projected traffic volume on each street was then compared to the
"capacity" of that facility. and the street deficiencies were identi
fied. Figures 12-17 identify the existing streets that are expected
to be capacity deficient by the year 2000 for each respective alterna
tive. Projected traffic volumes were compared with a standard rule
of-thumb capacity. Normally, street and intersection capacities are
expressed in ve~icles per hour of green signal-time. The Highway
Capacity Manual uses 2,000 vehicles per lane as a maximum number of
vehicles that has a reasonable expectation of passing over a given
street segment during one hour under "ideal" conditions. Conventionally.
an estimate of capacity is reduced to account for red signal-time.
trucks, lack of lateral clearance. pedestrians. etc.

Six different conditions have been identified by the Capacity Manual that
define the quality of service offered by a given street segment under
different demand to capacity ratios: level of service A exists when
traffic volumes are low and there is virtually no restriction in
maneuverability due to the presence of other cars; level of service B
occurs with some restriction in lane operation from the presence of
other vehicles; level of service C represents stable flow with most
vehicles experiencing operating restrictions; level of service D
approaches unstable flow at a volume approximately 105%-120% of service
volume C; level of service E is experienced at approximately 120%-140%
of service volume C with all cars being seriously impeded by other
traffic and momentary stoppages are normal; level of service F occurs
at a point where demand exceeds capacity.

Hourly demand in excess of capacity causes breakdown conditions so
that fewer vehicles may pass than the quantity that represents
capacity. The Transportation Planning Committee and the Citizens
Advisory Committee studied video tapes of traffic at several inter-
sections within the Eugene-Springfield area and collectively established
1900 vehicles per lane per hour of green signal time (or 140% of service
volume C) as a rule-of-thumb traffic capacity to use for evaluation purposes.
No street other than Railroad Boulevard is currently experiencing a demand

3.
Board.

Highway Capacity Manual (Washington D. C. Highway Research
1965) .
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to capacity relationship, and only during peak hours. (It should be
noted that streets and highways are often improved for reasons other
than increasing capacity. In addition, it is typical for users to demand
street improvements well before the capacity of a given facility
is reached. The method used here is merely a single, consistent means
of identifying capacity deficiencies, and it should be realized that
it does not indicate all facilities that may need improvement before
the year 2000.)

To make traffic volume-to-capacity comparison it was necessary to
express the daily traffic projection in terms of peak hour demand.
Currently, the traffic using major streets of the area has its maximum
flow during the late afternoon. Approximately 10 percent of the daily
traffic using a given street will use it during the peak hour. There~
fore, 10 percent of the daily traffic projection was compared with the
hourly capacity of that street estimated at 1900 vehicles per hour of
green signal time. Streets whose volume projection exceeded the capacity
were considered to be deficient. In some minor cases the excess demand
during peak hours might be neglected and the facility could saturate
until the drivers would seek alternative routes during peak demand hours
or attempts could be made to reduce the peak hour demand through
staggered work hours, etc. But the demand is expected to exceed the
capacity to such a degree and on such an extensive portion of the
system that alternative routes would also be jammed for several hours
per day. On the worst overloaded streets alternative routes may be few
or nonexistent.

For example, Ferry Street Bridge is projected to have a peak hour
demand that exceeds its capacity by 53%, given Alternative liOn (see
Figure 11). If the demand were to display a normal hourly variation,
traffic would begin to back up daily at 7 a.m. and remain over-capacity
(because of the back-up) until after midnight. Theoretically, 10,000
cars would be waiting to cross the bridge by 6 p.m. In truth, however,

many trips would not be made because alternative routes would experience
similar congestion and occupants and drivers would consider the delays
intolerable. (The possibility for serving the peak hour excess will
be further explored in Section 12.) Without construction to eliminate
peak hour capacity deficiencies (or most of them) Alternative "0" would
not be attainable. Life styles would change to reflect a dramatic change
in transportation habits; otherwise the plan diagram of the 1990 Plan \
could not be achieved because the transportation facilities (streets
and highways in Alternative "0") would not support the land activity
implied in the 1990 Plan.

Table 7 summarizes the information presented in Figures 12-17. The
specific improvements necessary to eliminate these deficiencies were
not addressed in this report. Depending somewhat on the concept chosen
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and the respective magnitude of the deficiency, a given deficient segment
may have its capacity problem eliminated by widening, relocation,
utilization of parallel streets, etc. These subalternatives will be
studied after the adoption of a generalized alternative, and then a
system plan will be set forth in another report for public review.

12 Public Transit Modal Split
Modal split refers to the share of the transportation market using a
particular mode. A 10% modal split for public transit would mean that
10% of the person trips would be made in the transit mode. In the con
text of this report it refers to the percentage of trips with both
origin and destination within the metropolitan area. Trips with origins
and/or destinations outside the area were not considered to be candidates
for local public transit and therefore not subject to local policies
to the same degree as internal trips. Table 8 lists some of the typical
modal splits for American cities during 1971 that were reported to Congress
for the National Transportation Study. Many other countries would vary
considerably from the contemporary American cities shown in Table 8.
Historically, changes in modal split have accompanied changes in availability
of the automobile and availability of adequate transit service. Eugene
Springfield in 1975, for example, has a transit modal split roughly
equal to Denver in 1971.

Pedestrian trips and trips made by bicycle were not considered for the
travel demand projections nor were they assigned a modal share. The
relationships that were derived from the 1964 origin destination survey
and mentioned in the preceding section did not explicitly include trips
made by bicycles, pedestrians or trips made to elementary, junior and
senior high school. Their omission from the "model" implies that all
alternative projected roles for bicycle, pedestrian and school trips
were of the same significance as their roles in 1964. For instance,
the bicycle accounted for a minor proportion of the trips in 1964, so
the projection used for all alternatives studied makes the same assumption.
At the time the alternatives were identified, it was reasoned that the
projection techniques were not adequately sensitive to warrant projecting
for a mode with less than 5% of the market. And since there is little
data and experience for projecting bicycle traffic, the bicycle element
of the transportation plan was treated in the Metropolitan Bikeway Master
Plan without quantifying the traffic expected to use the system. Similar
reasons could be cited for not projecting pedestrian and school trips.
In theory, higher level~ of bicycle and pedestrian trips might help
account for the hypothetical 10% reduction in "mechanized" trips assumed
for Alternatives 2 and 3. Completion of the metropolitan bikeway system
would need to be reassessed under these alternatives to accommodate
substitution of bike trips for auto trips.
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TABLE 8

TRANSIT MOOAL SPLITS FOR SOME AMERICAN CITIES'

,

Urbanized Area

Phoenix
Los Angeles
San Francisco
Denver
Honolulu
Des Moines
Baltimore
Boston
Buffalo
Rochester
Eugene

Percent of Person Trips
Using Public Transportation

0.6
2.6
4.2
2.6
6.4
2.0
B.7
9.2
6.2
5.0
0.7
7.7
2.7

* 1971 data reported for Urbanized Areas
as part of the 1974 National Transportation
Study

,

Figure 18 shows the national trend for the 1930-1970 period. During
the height of World War II nearly half of this country's urban person
trips were made by transit, but this had dwindled to about 8% in 1970.
The national impact of more federal funding for transit, energy shortages
and higher fuel prices had not been recorded at the time this report
was written. However. the story in Eugene-Springfield is not identical
to national trends. In the 1964 origin-destination surveys, approxi
mately one percent of the internal person trips were made on transit.
The service remained marginal until Lane Transit District was formed and
the system came into public ownership in 1970. Ridership has increased
to 12,000 daily person trips or 2.4% of the intra-urban market as a
result of dramatic improvements in the convenience, comfort and reliability
brought about by public ownership. If the trend in service improvements
continues to the year 2000, 10% of the intra-urban trips by transit would
be achievable. This increase in ridership will not happen automatically.
It has been found that ~rban areas with marginal public transit systems
can precipitate increases in ridership with service improvements whereas
ridership in cities with heavily patronized systems is considerably
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less responsive to systems improvements. 4 If today's ma~ket conditions
persist and if Eugene-Springfield is to repeat the exper1ence of ma~y
American cities, substantial improvements will be necessary to atta~n
10% transit modal split. An expanded system and more frequent serV1ce
was studied with the conclusion that only 3% of the intra-urban trips
could be attracted by decreasing the travel time difference (time required
to make a tri~ by transit, ~i~us t~e time re~uired by private.automobile)
without chang1ng other cond1t1ons. Increas1ng the modal Spl1t to sub-
stantially higher levels will depend on a combination of additional legis
lative actions, further changes in the market conditions, new vehicle
types added to the service and other continued system innovations.

MODAL SPLIT AND THE ALTERNATIVES

Alternative "0" implicitly represents a negligible role for public transit.
Alternative 1 has a vigorous role projected for transit (10% of the
internal person trips) as discussed above. The public meetings held in
May 1974 detected that some of those present perceive that there will
be a change in the market conditions that now favor the use of the private
automobile. That testimony stimulated an interest in testing the results
of substantially increasing the role of transit greater than a projection
of trends would indicate. The interest in testing an expanded role for
transit stemmed from a desire to minimize the impact of transportation
on the community and a concern for energy conservation. Tests were
performed on these conditions to gain some insight into what else might
happen "if" 30% of the trips were on transit, or "if" all street
deficiencies were avoided by an increased role for transit. Therefore,
the higher levels of transit modal split for alternatives 3 and 4 are
not to be considered as an expectation but as a potential goal. There
was not full agreement among those technicians contributing to this
report on how to depict conditions under the two high transit alternatives.

It was demonstrated in Section 11 that the projected capacity problem
for the Ferry Street Bridge was greatest during peak hour demand condi
tions. Nearly half the peak hour demand would have to use mass trans
portation to satisfy the demand with transit service. This quite likely
could mean 100 bus crossings per hour on exclusive or semi-exclusive
rights of way. The exclusive traveled way is not likely to be provided
by ~e~ign~ting eXistin~ lane~ exclusively for buses because the existing
fac1l1ty 1S not compat1ble w1th exclusive lane operation. In addition
it is difficult to vary transit service to the extent necessary to mat~h

4. "Wisconsin Ridership Analysis," Newsl ine, Washington D. C.
Transportation Research Board, April 1975).

5. "An Approach to Modal Testing for the Eugene-Springfield Area
Transportation Study" (L-COG, 1974).
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hourly demand within a corridor. In relatively.sma~l.metropolitan
areas the hourly variation is more severe than 1n c1t1es where commuter
corridor solutions are effected by adding train cars during peak hour
demand periods. Therefore, the approach taken is that modal split would
be fairly uniform throughout the area, and particular corridor demands
were not studied independently of each other. Given that transit modal
split was fairly uniform and given data from two transit passenger
surveys, Figure 19 was constructed by extrapolation. At lower levels
of transit modal split, school trips (LCC and U of 0) and work trips
dominate the ridership. This remains true until very high levels
of ridership are achieved. Using the figure, it can be determined what
percent of the trips for a given purpose would be likely to be traveled
by transit "if" a given areawide transit modal split were to be achieved.
With the resultant factors, information in Table 9 was tabulated and
used to make estimates regarding the transit system necessary for each
alternative.

At lOX transit modal split, a system of bus rapid sransit could become
workable using 19 nodes which have been identified for transfer points.
(See also Figure 21 and assume one route implies buses at 20-minute intervals.)
Collection and distribution to the nodes might be provided by conventional
transit buses, and the nodes could be linked with high capacity express
buses. The mixed fleet would require an estimated 186 buses. Each route
would have a bus passing every 20 minutes during off-peak hours. When-
ever routes overlap or during peak hour operations, buses would be more
frequent. The collection-distribution systems which serve the nodes
would cover virtually all of the metropolitan area.

Thirty percent transit modal split would require an approximate bus
fleet of 500 vehicles that would create an opportunity for sophisticated
operations. The design of such a system could easily be the subject of
a lengthy investigation. It was assumed for projection purposes that
public transit at 30% modal split would be rubber-tired buses, but
in many areas of the country 30X transit modal split is considered the
threshold for rapid rail transit, depending on the intensity of the
development and the length of the corridor. But regardless of the
system assumed to carry 30% of the internal trips, substantial improve
ment in ~he frequency is almost a certainty. At lOX usage the entire
metropol1tan area would have reasonably frequent and convenient service'
the capacity of the system would probably be increased to accommodate '
30X.of the trips by increasing the frequency of service, by using larger
veh1cles and to a lesser extent by increasing the coverage.

6. "Hand Assignment of 10% Transit Modal Split to Node to Node Net
work" (Lane Transit District, February 1975).
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FIGURE 19

RELATIONSHIP OF AREAWIDE mDAL SPLIT
BY PURPOSE TO AVERAGE AREAWIDE f'()DAL SPLIT
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NODE TO NODE BUS SYSTEM FOR
TEN PERCENT PUBLIC TRANSIT

FIG 21
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Personal Rapid Transit (PRT) is an experimental concept that has been
touted as a means of attracting transit riders. To provide personal
service, the vehicles are normally low capacity (less than six pas
sengers). In the high volume systems serving 30 percent o~ more ?f the
area's trips, PRT at most would playa secondary role. Maln corrldors
would require relatively large vehicles (standard transit coaches,
articulated super bus. or rail cars) while PRT could be used for priority
areas such as the Central Business District. Even here the cost
(both financial and environmental) would be very high relative to
more conventional modes. Suffice to say that the role of PRT would
have to be assessed in detail if a high transit alternative is chosen;
but it is unrealistic even at the concept level to envision PRT as the
basic system for transportation.

Figure 20 was prepared to demonstrate the relationship between transit
modal split and the deficient mileage relieved by increased transit
ridership. To accomplish total relief with internal transit onl~ makes
the transit modal split unrealistically high. A majority of the relief
is attained at 50% modal split. It is assumed for the purposes of this
analysis that the Willamette Valley will be served by a rail passenger
system by the year 2000 and that multiple stations will allow for intra
urban movements. A system of rail passenger service (or some other
high-volume system) that supplements the Willamette Valley system is
far more imaginable than a purely bus transit system if a 50% modal
split were to be attained. Conventionally, a system would have a
collector-distributor system composed of buses, park and ride, and other
smaller-capacity vehicles to serve a high passenger volume fixed rail
skeleton. Such a combination system could not be implemented in the
developed area of Eugene-Springfield without the initial construction
which would sacrifice the minimum disruption objective that was being
sought in Alternative 4. Because it is such a technician's no man's
land. no other statistics were generated for Alternative 4.

Alternative 5 was designated to have a negligible transit role for
testing purposes. in order to assess the impact of land use changes
only. by comparison with Alternative "D." However. the multi-nucleated
pattern of this population-employment allocation makes transit a more
desirable mode choice with any given set of market conditions than continued
land development practices. A relatively attractive node-to-node express
bus can be designed that requires a less extensive local feeder system.
Natural corridors of travel are formed that would be more likely to
create a favorable shift. to transit usage than continued land use practices
would allow under a similar mode-choice situation. Moreover. the pattern
for population and employment creates an opportunity for bicycle and
pedestrian trip substitution that the technique used for estimating
trip demands did not adequately reflect. Whereas current land use
practices tend to place residences farther from employment and business
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centers, the nodal pattern of Alternative 5 could reduce trip lengths .
so that walking and bicycling for some trip purposes become a real optlon.

The impact of the Alternative 5 nodal design can probably be best
demonstrated by a discussion of two key highway facilities. Through-
out the investigation of the alternatives, the magnitude of the
projected capacity deficiency on the Ferry Street Bridge and Franklin
Boulevard seemed to be a near-insurmountable problem. Under Alternative 5
and 10% transit (a combination not tested for the entir~ network) these
facilities approach a range that may be tolerated with some street management
and construction elsewhere in the street system. The deficiency maps
in the preceding section indicate the total length of the system deficien
cies at generally the same magnitude for Alternatives "0" and 5, but
it should be acknowledged that some of the street improvements necessary
under Alternative 5 are easier to construct than those in Alternative "0. 11

But only with an unrealistically high transit modal split or with a
population employment arrangement allocation similar to Alternative 5
with a strong transit program does it appear that considerable expansion
of the Ferry Street Bridge and Franklin Boulevard can be avoided.

13 Financial Analysis
STREET AND HIGHWAY IMPROVEMENTS

The cost of a street or highway improvement project is very difficult
to estimate without knowing the location and making a preliminary design
study of specific right-of-way and construction problems involved.
Making such detailed studies for the entire system for five separate
alternativ.es was found to be prohibitive. However, Alternatives "0"_5
have separate cost implications that were thought to be important to
setting broad policies. Without good agreement among those carrying
out the technical work. it was decided to use average costs from recent
urban construction projects.

There can be extreme variation between these unit costs depending on
location. design standards, terrain, assessed values, etc. There can
also be wide variety in the purchase cost of a bus. In no case was
the location or type of improvement specified; the values in Table 11
were applied against the facilities identified at level of service F
in Figures 12-17. and new buses required to attain the fleet size listed
in Table 10, without studying what kind of street improvements should
be made.
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TABLE 10

ESTIMATE OF FLEET SIZE

Alterna- Alterna- Alterna-
Measure tive 1 tive 2 tive 3

Average Weekday Person Trips
by Transit 76,582 69,757 210,541

Passengers per Bus Mile 2.29 2.29 2.29

Daily Bus Miles 33,442 30,462 91,939

Daily Bus Miles/Active Bus* 180 180 180

Fixed Route Fleet* 186 169 511

* Units needed for special services
to handicapped or suburban are
not included in table.
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TABLE 11

AVERAGE UNIT COSTS FOR SYSTEM COST ESTIMATING

Mile
Mile

$10.00 per Foot
$ 6.00 per Foot
$ 2.00 per Foot
$40.00 per Foot
$20,000,000
$70,000 Each

Average Cost (1974 Dollars)

Bridge

Unit

OPERATING COSTS

Operating costs were estimated using 1975 unit costs. Private auto
mobile costs were estimated at 16¢ per mile including depreciation,
maintenance, gas and oil, garage and parking, insurance and taxes.
Transit bus operating costs were estimated at $1.06 per bus mile.
Street maintenance and bus replacement were not included in the
cost estimate because street maintenance cost was found to be diffi
cult to estimate. Since street maintenance and fleet replacement
are approximate counterparts, it was felt consistent to omit both
from the analysis.

· I

Rates for construction costs and operating costs will obviously
change during the 25-year projection period. Current price estimates
were assumed for all calculations so that the statistics would be
kept free of conjecture over technology. Estimating the long-term
reaction to high fuel prices, for instance, would foster disagreement
that this report could never resolve. Not only would higher fuel prices
tend to encourage more efficient engines, it would accelerate the search
for substitute power units. Higher prices would also be reflected
in the increased cost of labor for maintaining private cars and
operating and maintaining transit vehicles. These kinds of reactions
are difficult to identify in relative terms, and it is completely
impractical to judge their magnitude. Therefore, the costs in Table 12
are for current prices; and it will be the burden of the reader to
make any inferences regarding the importance of unit changes.

· I

If one accepts the constraints of Table 12, a few observations are
worthy of noting. Street construction costs are a small proportion of

·I
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the total cost of transportation. The largest portion of the cost is
derived from private vehicle operation. which is also difficult to
manipulate because it is privately consumed. Despite this character
istic. the potential for conserving on cost seems greatest for private
operating costs because of its magnitude. Alternative 5. for example.
can reduce the operating costs by 3.1% without any substitution of
transit for auto trips. even though substitution would be vastly enhanced
by the pattern of origins and destinations. Secondly. transit proves
to be "a cost-saving device even at low levels of transit modal split.
While Alternative 1 assigns 7% of total trips (10% of internal trips)
to public transit, only 5% of the total cost is in transit operation.
Another way of saying the same thing is to say that Alternative 1 saves
$29 per capita in construction and auto operation costs annually relative
to Alternative "0" while costin~ only $25 per capita above the minimum
transit operation--a benefit/cost ratio of greater than one.

FINANCIAL RESOURCES

The cost estimates from Table 12 are of little value unless there is
some means of assessing whether they can be afforded. In this sub
section only the revenue sources for public expenditure will be examined.
It should be noted that the vehicle operating costs of the automobile
mode are borne privately and constitute a large portion of the total
system cost of any alternative studied. This fact makes the viability
of all alternatives strongly dependent on the private individual's
ability and willingness to finance the private share of costs. It was
not practical to numerically project the private financial posture
as part of this report. but despite this relatively substantial omission.
public agencies' ability to pay is discussed below as one criterion
on which to base the choice among alternatives. The reader. however.
is urged to give substantial weight to the total costs in Table 12
when comparing alternatives.

Street and Highway Revenues

L~cal .revenue for street construction includes parking taxes. parking
cltatl0ns. bond issues and property assessments. ,However. the purpose
of street assessment is to improve streets. curbs and sidewalks to
urban standards and with few exceptions these types of projects do not
eliminate capacity problems of the kind discussed in this report.
Therefore, assessments will not be considered a revenue source for
Table 13. Other locally generated resources were estimated to continue
at $700,000, just slightly below the current level ..

,

Cities and counties are
Eugene. Springfield and
through this transfer.

allocated a share of the state gasoline tax:
lane County receive ~bout $4 million annually
Similar to the timber revenues, the county
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allocation is used on a project-by-project basis for the entire county.
It was assumed that the metropolitan share would be in proportion to
the metropolitan population in unincorporated areas, thus placing the
estimated annual revenue for this source at $2 million. Although there
have been proposals to increase the state gasoline tax and the ton-mile
tax, the increase would only offset rising construction costs.

Lane County receives a share of federal timber revenues that currently
amounts to approximately $5 million annually. However, only a portion
of this is spent for projects within the metropolitan area since
improvements on county-financed arterials must compete with the needs
on many miles of county rural roads. It was assumed that this revenue
would continue at its current rate and that the share used for the
metropolitan area would be proportional to the population residing in
the unincorporated sections of the metropolitan area. The yield would
be an estimated $2 million annually. Federal Aid Urban System (FAUS)
funds are allocated by the state on a population basis. These funds
may be used for projects designated by local officials on arterial
streets or for transit capital expenditure including bus purchases,
transfer stations and shelters. Although a continuation of this fund
depends on future legislation, it is probable that the provision of
this fund and for its modal flexibility will continue. The fund
was projected at $700,000 per year with $600,000 of it to be used for
street projects.

For a number of reasons it is not advisable to project the use of other
state or federal funds for the area. With the rising costs of
maintenance and construction, the state is unable to undertake much
construction without the use of federal assistance. The Euqene
Springfield area is technically eligible for Federal Aid Interstate
funds and Primary Extension funds, but the completion of the interstate
system is not likely to include new highways in Eugene-Springfield (other
than the existing 1-5 and 1-105). The Primary Extension fund has only
$2.5 million annually for the entire state with none programmed for
Eugene-Springfield before 1981. A $150 million state bond program
authorized by the 1973 legislative session was intended to provide
$13 million over a 6-year period to make state highway improvements in
Lane County. Locally established priorities indicate that the need for
most of the money is outside the metropolitan area; only a River Road
project has any metropolitan capacity-improving potential from this
fund, and given the great number of competing projects this project
is far from certain. For these reasons no revenues were projected
from state or federal programs other than those already discussed.

Some caution is warranted before concluding that the resources are
adequate. Federal funds are likely to change, and if recent trends
continue, less money will be earmarked for highways and more will be
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"discretionary, II available for either transit or highway projects.
No reduction was assumed in gas tax or timber sale revenues, but
this cannot be taken for granted. No allowance was made for inflation
since in the past revenues have kept pace with expenditures primarily
because increasing automobile travel increases user tax revenues.
Most recently, though, construction costs have spiraled, and revenues
have grown more slowly. Furthermore, the construction costs in
Table 12 include only the cost of sustaining a street system that is
barely tolerable (i .e., only level of service "F II is improved). The
public may desire a higher level of service, and the cost of such a
system would appear less affordable than the system assumed for the
cost estimates.

In spite of these qualifications, it seems evident that the dollar
resources necessary for street and highway construction will not be
a primary constraint on the attainment of the desired alternative.
The estimated $5.3 million per year that is available exceeds the
$2.8 million per year required to correct the "worst case" street
deficiencies. The fact that only $1.2 million was spent in 1975 on
capacity-increasing projects (Table 12) demonstrates that revenues
are commonly used for safety projects and other general upgrading in
addition to relieving capacity deficiencies.

Transit Revenues

The latest budget estimate of Lane Transit District shows revenue pro
jections for fiscal 1975 of $712,000 in fares, $1,885,000 in local
payroll tax, $279,000 in federal operating subsidy and the remainder
of the $3.2 million budget is a federal capital grant. Assuming the
present fare structure, farebox revenues were projected to the
year 2000 based upon the projected ridership from Table 9, yielding
$4.783 million, $4.357 million and $13.150 million annually for
Alternatives 1, 2 and 3 respectively.

The local payroll tax was assumed to continue at the same rate, and the
tax base was assumed to grow in proportion to the 1975-2000 employment
projection; approximately $3.4 million annually may be projected from
this source. Recently, federal operating subsidies have become avail
able for 50% of the cost of increased service, providing the other
50% is generated locally. The purpose of this program is to supplement
increases in service and not replace the local support for the transit
system operation. Currently. these funds are allocated in accordance
with a formula, and Eugene-Springfield is projected to receive only
$522,000 (in 1975 dollars) per year through 1980 from this source. It
is speculative to assume that this fund will not be subject to an
upper limit in future legislation; but for the purposes of this revenue
estimate, it was assumed that federal subsidies would finance 50% of
the cost of added service, regardless of the current subsidy level.
The assumption resulted in estimated revenues from this source of
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$3.306 million, $3.019 million and $10.622 million for Alternatives 1,
2 and 3 respectively. For simplicity it was assumed that Federal Aid
Urban System funds y discussed under the highway revenues section. and
transit capital grants would fund all necessary transit capital
expenditures.

Alternatives "0" and 5 could be financed with current revenue levels.
The cost of adequately covering the metropolitan area with minimum
acceptable transit service is roughly $3 million annually in 1975
dollars. an amount which is comparable to current revenues.

Alternatives 1 and 2 would generate (and depend on) SUbstantially
increased ridership and farebox revenues. In the year 2000 Al ternative
could be financed by $4.8 million in farebox revenues. $3.3 million
in federal operating subsidy and $4.9 million in other local charges.
Since only $3.4 million is projected from local taxes. $1.5 million
annually is yet to be found for the alternative to be financially feasible
in the year 2000. However, given the uncertainty in funding levels.
this alternative should not be rejected as a fiscal impossibility. A
similar generalization can be made for Alternative 2.

It might further be noted that a transit operation substantial enough
to carry 10% of the metropolitan area trips will need a financial and
philosophical commitment from public agencies having jurisdiction
over the street and highway system. The costs in Table 12 do not
represent the cost of support facilities such as shelters. transfer
stations. bus pull-outs. bus lanes. traffic signal preemptors. etc .•
that require joint effort from the transit operator and agencies
responsible for street management. Since Alternatives 1 and 2 will
need some combination of support facilities just mentioned. these two
alternatives should indicate a reevaluation of local government's role
in transit system operation.

With similar assumptions made for Alternative 3. $8.8 million annually
must yet be found to supplement currently identifiable resources.
However. as stated elsewhere in this report. a transit ridership as
high as that of Alternative 3 almost by definition implies a major
shift in personal preference and/or externally caused constraints on
auto travel. accompanied on both the local and national levels by a
major shift in resources away from private transportation and toward
public transit. Therefore. it would not be valid to conclude that
Alternative 3 (or an even greater transit usage) is necessarily beyond
financial feasibility simply because it cannot be financed with currently
identified resources. .

In general. none of the alternatives can be ruled out on the basis of
costs vs. resources. There are simply too many unknowns about future
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funding of both transit and highways. and too many considerations other
than costs to be weighed. This is not to say that the choice of an
alternative will not require financial commitment; for transit as well as
for auto travel. the demand for the service obviously will be closely
related to the willingness to pay for it. To the extent that the general
public and public officials respond to changing demand. financing schemes
wi 11 be developed to meet the total demand. In a sense the IIbottom 1i nell
of Table 12 is the amount that must be paid for each alternative, whether
the mix of gas taxes. fares. property or payroll taxes. etc.

In order to bring about large increases in transit usage. very large
expenditures must be made to provide the necessary capacity and service.
But large expenditure for public transit will not alone guarantee that
the system will be heavily used. any more than a large expenditure for
streets will generate a viable system. Transit usage (and fares) must
accompany the investment to generate the necessary political acceptance
and financial support. For public transit to once again become a major
means of urban transportation. improvements will have to follow a
cyclical process in which public acceptance and response is a vital
link. Timing is all-important. Just as Alternative "0 11 can be financed
but may be unworkable for other reasons, a very high transit alterna
tive can also be "afforded ll but may not necessarily be achievable.
The comparative cost estimates, and this discussion of resources, can be
used to help weigh the alternatives; but they constitute only one of
many criteria that must be used to decide upon the most desirable (and
attainable) future for the urban area.

14 Energy
Energy consumption was calculated by assuming a rate of 13 miles per
gallon for private automobiles and 6 miles per gallon for diesel buses.
Energy costs of maintaining the system (i.e., roads, stations, etc.)
were ignored. This equates to approximately 10,000 BTU per automobile
mile and 24,700 BTU per bus mile. Neither of these rates could be achieved
on highly congested streets; therefore, the results of Table 14 are
predicated on a solution to the street capacity deficiencies cited
in Table 7. As in the preceding section, no adjustments were made
for potential changes in technology.

61



15 Air Pollution
It has been found that air pollution does not increase in the same
proportion as the growth in vehicle miles of travel. Federally imposed
emission controls have become increasingly stringent for new cars in
the last several years. As new cars replace older ones without
emission-reducing equipment, the emissions per vehicle mile decrease
for most pollutants. (No attempt will be made here to evaluate the
secondary effects of the catalytic converter currently being installed
on some American cars.)

Ambient air standards were established by the U. S. Environmental
Protection Agency (EPA) as a response to the Clean Air Act, and
the Oregon Department of Environmental Quality (DEQ) has promulgated
standards which in some cases are more stringent than those set by
EPA. These air quality standards are expressed as maximum allowable
concentrations (in parts per million) at the point of a receptor.
The"state-of-the-art in air quality prediction makes forecasting
pollution concentrations an intricate process and beyond the scope
of Step 1 of the transportation planning process (Section 3). During
fiscal 1976, the Department of Environmental Quality and Lane Regional
Air Pollution Authority (LRAPA) will prepare an air quality plan for
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Eugene-Springfield which has been dictated by EPA because the area is
expected to violate the particulate concentration standards during
the 1976·1985 period. The air quality plan process will make more
specific projections of air pollutant concentrations than can be made
for the transportation study.

In a preliminary examination by LRAPA it was found that the ambient air
standard for carbon monoxide (as well as particulates) was being
violated in some metropolitan locations during certain meterological
conditions. But overall there was a substantial degree of compliance
with the standards and therefore Eugene-Springfield is not required
to develop and plan for the attainment of standards. Instead~ the plan
being required by EPA is for the maintenance of air quality that meets
federal criteria durin9 the 1976-1985 period. A focus of the air
quality plan will be particulate emissions to ensure that the area
does not violate EPA criteria during the 1976-1985 study period.
Although transportation is not a major contributor to the particulate
problem~ it is expected that vehicular emissions will receive added
attention in the preparation of that plan. In several cities the
transportation element of the air quality plans has involved emission
controls, mandatory inspections, parking management and mass transporta
tion incentives. Dust abatement on unimproved roads may also be a
component in the Eugene-Springfield particulate control plan. Whatever
form the Eugene-Springfield plan takes, it will be coordinated with
step two of the transportation planning process cited in Section 3
of this report.

AIR QUALITY AND THE ALTERNATIVES

It was possible to examine three major vehicular emissions for the
transportation study to partly compensate for not being able to project
pollutant concentrations. Although at many locations the presence of
nontransportation air pollution sources should be considered before
drawing a conclusion about violation of standards~ the information
developed in the transportation analysis is nevertheless an important
ingredient in making inferences about future concentrations. To
make the information mast useful to LRAPA and DEQ when developing
the 1976-1985 air quality maintenance plan, it was decided to examine
vehicular emissions in 1985 for the five transportation alternatives;
1985 was chosen as the test year for air quality since it constitutes
the last year of the EPA study period. Although it is anticipated
that total emissions will continue to decrease for several years
after that due to increasingly strict emission standards and replacement
of older vehicles with cleaner new ones, evaluation of air quality
for a later year would provide little additional useful data for the
type of comparative analysis performed here. Total vehicular emissions
might be more or less in 2000 than 1985, but the relative difference
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between alternatives would remain the same. The Department of
Environmental Quality provided vehicle emissions data that was
used to estimate the quantity of pollutants generated by transporta
tion sources studied in each alternative.

Figure 24 demonstrates the relative magnitude of carbon monoxide,
oxides of nitrogen and hydro carbons estimated for 1970 and the
five alternatives. Other pollutants such as sulphur dioxide. suspended
particulate and lead have a proportionally less significant contribution
from transportation sources, and will be further studied at a later
date. Carbon monoxide, which decreases the oxygen-carrying capacity
of blood, is produced by the internal combustion engine and thus
becomes an obvious concern in making transportation decisions. Viola
tions of the carbon monoxide standard have been measured in the
Eugene Central Business District and the overpass at Valley River
Center. These violations were known at the time EPA designated Eugene
Springfield as an Air Quality Maintenance Area, but the criteria gave
some tolerance to occasional violations of the eight-hour concentration
standard. Consequently, the area was not specifically directed to
prepare a carbon monoxide attainment plan. Irrespective of the fact
that Eugene-Springfield's plan need not include steps to attain the
carbon monoxide ambient air standard, compliance with the standard
is a requirement of legislation. Measurements taken in the two loca
tions mentioned above suggest that violations are also occurring along
South "A" in Springfield, on Ferry Street Bridge, Railroad Boulevard
and Franklin Boulevard during unfavorable meteorological conditions,
even though these measurements have not been taken. Using Figures 22,
23 and 24 in combination, some observations can be made about transporta
tion's contribution to the carbon monoxide problem in these areas of
concern.

Areawide emissions of carbon monoxide are expected to decrease between
the 1970 base period and 1985. Since the expected reduction in carbon
monoxide comes from restrictions on automobiles and since transit
vehicles or any heavy duty vehicle (over 6000 pounds) are not subject
to the same restrictions, the difference among the five modal alter
natives is not significant in 1985. The air quality of areas in
Figure 22 that now have carbon monoxide problems would probably be
improved by 1985 under any alternative studied, since the projected
carbon monoxide emissions from transportation sources decrease
significantly from current levels in all areas which are currently
suspected of violation. Given that internal combustion is a major
source of this pollutant, it appears that the increasing emission
controls are adequate to ensure substantial compliance with the carbon
monoxide standard by 1985.

Incidence of oxides of nitrogen and unburned hydrocarbons is signifi
cant because of their role in smog formation: when present in adequate
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proportions, these by-products of combustion react in sunlight to produce
oxidants that irritate mucous membranes and reduce resistance to
respiratory infection. The concentration of primary pollutants is
usually not as serious as the concentrations of photo chemical by-products.
Therefore, it is probably quite helpful to examine the total volume of
these two pollutants rather than to examine smaller subareas associated
with their emission. Similar to the carbon monoxide projections, the
total volume of oxides of nitrogen and hydrocarbons is expected to
decrease during the 1970-1985 period due to increasing restrictions
on emissions, and the 1985 projections of emissions for the five
alternatives do not differ substantially.

Probably the significant observation that can be made from this analysis
is that the most workable means of controlling air pollution caused
by transportation is to control the source. Emission controls can
produce more aggregate reduction in air pollution volumes than any
reasonable land use or transportation strategies. and a five-year delay
in the imposition of emission controls would not substantially change·
this expectation (see Figure 24). However, land use and transportation
strategies can be employed to reduce localized effects such as particu
late concentrations in the vicinity of industrial development or carbon
monoxide adjacent to heavily traveled streets.

16 Noise Pollution
An area of increasing concern in the urban environment is the impact of
noise on the residential population. Objectionably high noise levels
can at minimum be an annoyance and ultimately can be a source of
physical and psychological impairment. The annoyance caused by a
particular noise is dependent on the amount and nature of the noise,
the amount of background noise present, and the nature of the activity
where the noise is heard. Motor vehicles are only one source of noise,
but in many ~onindustria1 areas traffic may be the major source of
objectionable noise. Recommended Federal Highway Administration noise
criteria for streets vary depending on the adjacent land use, but for
residential areas, noise levels in excess of 70 decibels 100 feet from
the noise source for at least 10% of the time are considered objection
able. (A vacuum cleaner 10 feet from the observer would produce a noise
measurement of about 70 decibels.) This standard is needed as a cutoff
because it is the threshold level which precipitates a significant
number of complaints in residential areas .

•
Figure 25 shows the streets that exposed potential noise receptors to
70 decibels or greater in 1970, and Figures 26-30 show streets for
each alternative which are expected to exceed objectionable noise
levels by the year 1985. After assuming that the traffic using any
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ALTERNATIVE '0' NOISE ANALYSIS (1985)
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ALTERNATIVE 1. NOISE ANALYSIS (1985)
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ALTERNATIVE 2 NOISE ANALYSIS <1985>

FIG 28

•··

INSERT

o

. ,
.. ~ j. -

o•

,

...... -_ - .:

EXCEEDS 70 DECIBELS FOR 10 % OF PEAK TRAFFIC HOUR
EXCEEDS 70 DECIBELS FOR 50% OF PEAK TRAFFIC HOUR

'"

... to B~'

•

--

•,.

".

>•

. -

,

.'•

i ; , ,. - - --

,

>

>



ALTERNATIVE 3· NOISE ANALYSIS <1985>
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ALTERNATIVE 5 . NOISE ANALYSIS <1985>
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TABLE 15

COMPARISON OF MILES OF STREETS
WITH OBJECTIONABLE NOISE LEVELS

Total
At Least 10% At Least 50% %of Street
of Peak Hour of Peak Hour Total System

1970 76 8 84 34%

Alternative "0" 100 23 123 50%

Alternative 1 99 19 11B 48%

Alternative 2 97 18 115 46%

Alternative 3 92 17 109 44%

Alternative 5 94 19 113 46%
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given street would have a typical auto/truck/bus vehicular mix and a
typical hourly variation, streets were identified which would be
expected to produce a 70 decibel noise measurement 100 feet from the
street for (1) at least 10% of the time during peak traffic hours and
(2) at least 50% of the time during peak traffic hours. In some cases
obstructions or barriers exist between the street and the observer
that would result in a lower noise level than the assumed conditions;
other facilities have little chance that a receptor would be within
the specified distance or the kind of activity there would be less
sensitive to noise than residences. In some particular cases an
improved facility could be designed with features that mitigate the
impact of noise pollution in sensitive areas.

As evidenced in Table 15. there is little significant difference with
respect to noise quality among the alternatives. The projected increase
in the mileage that exceeds the residential standard is not a result
of noisier vehicles; the increase in traffic volumes is expected to
produce objectionable noise levels and for long enough duration to
exceed the standard set above. Thirty-four percent of the arterial
street mileage experienced objectionable noise levels in 1970, and
whil e thi s mil eage is expected to increase to 50% inAlterna t i ve "0, II

a dramatic shift to transit would not materially decrease projected
noise exposure. In fact, the maximum noise level on many streets
is governed by the volume of heavy duty vehicles (trucks and buses)
rather than the volume of automobiles. In a number of heavily traveled
transit corridors, the transit vehicles would significantly influence
the critical noise levels mapped in the preceding figures. For
example, Alternative 1 (10% transit) would have approximately 80 buses
per hour during peak hour operation on 8th Avenue adjacent to the
Eugene Central Transfer Station. Alternative 3 (30% transit, 10% auto
trip reduction) would load 200 vehicles on the streets adjacent to
the station and 80 vehicles on Ferry Street Bridge during a peak hour.
These quantities of bus traffic would be large enough that the noise
standard would be exceeded with bus noise alone.

From 1970 to 1985, much of the increase in street mileage with noise
levels in excess of 70 decibels 50% of the time will occur on freeways
or other facilities with very high truck or bus volumes. Since there
is generally little residential development directly adjacent to
freeways, annoyance and complaints can be expected to occur more often
on many of the arterial streets through residential areas. The prospects
of decreasing vehicular noise along existing streets lies primarily
with the ability to reduce traffic noise at its source. Aside from
restricting auto and truck volumes on specific streets, relief will
have to come in the form of increased state or federal regulation of
truck, bus and motorcycle design. Since late model automobiles are
considered as quiet as current technology permits, noise reductions
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will have to be engineered into the other vehicles. It would thus be
equally important to enforce the regulations to ensure that the user
maintains the noise-reducing equipment. Although the prospects of
greater federal control appear likely in the future, no attempt was
made in this analysis to predict when the standards might be implemented
or what they might be.

17 Land Use: Specialized Aspects
Using the same population assumptions employed in the transportation
study, a brief examination of other functional planning areas has been
made to ensure that a transportation plan is not optimized at the expense
of other functional plans. This section discusses several specialized
aspects of land use and facility planning including housing, parks,
schools and sewers. Since in theory the transportation system serves
the same resident population served by the other facilities, it is
appropriate that planning for the various functional areas be coordinated
using similar assumptions.

HOUSING

Meeting future housing needs was not addressed specifically for the
dwelling unit projection used for estimating trips in this document
since each transportation zone has been assessed regarding only land
oriented trends. However, the following is an examination of the area's
population profile, which is expected to change during the projection
period; an attempt is made to arrive at some independent estimate of
the housing needs of the resident population based on both the continuation
of current trends and the balanced land use concepts.

In projecting future housing needs based on the continuation of current
trends a variety of infonmation involving all segments of the population
was utilized. For example, the 1970 Census of Population and Housing
provided cross tabulations showing the percentage of persons in specific
age groups who have head of household status; by definition, one head
of household corresponds to one household. It was anticipated that a
larger proportion of the 18-24 year age group would be heads of
households in the year 2000 than in 1970. This adjustment was made to
reflect the trend for college age students to seek housing off campus.
The proportion of persons of retirement age who live in conventional
housing was reduced from the 1970 level to reflect an increase in the
number of persons expected to be living in retirement homes. With
these adjustments it was estimated that there is a need for increasing
the housing supply to satisfy a demand for 101,935 occupied units in
the year 2000.
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•

Some insight can be gained into the kinds of housing that will be neces
sary by examining the family size of the projected 101,935 households.
For example, the declining birth rate indicates that younger families
may be smaller in size; this has implications for location, size and
price of some new units. A further analysis beyond this report shows
what implications such trends as decreasing family size have for the
area's projected need for single family, multi-family and mobile home
units. (See Forecast of Occu ied Housin Units for the Eu ene
~rin9field Area, Year O. L-COG, 1975. The spec,fic findin9s of
t e housing forecasts have more importance to land use planning than
to transportation planning and therefore will not be discussed further
here.

The number of dwelling units is one indicator of the number of trips used
in transportation demand analysis. Two separate methods have been
mentioned for estimating the number of dwelling units that corresponds
to the year 2000 projection: (1) Projecting land use trends, there
will be 95,395 occupied dwelling units, and (2) projecting land use trends
but changing age and household profiles, there will be 101,935 occupied
dwelling units needed. The difference in the two estimates is approximately
6%. It was found, however, that the method of projecting trips is
not particularly sensitive to changing the number of dwelling units
unless the amount of population is also changed. A substantial investment
has been made using the dwelling units estimated from land use trends
(95,395); that estimate was used consistently for all transportation
demand evaluations. The lIerrorll contributed by this choice results
in less than a 1% under-estimation of trips .

It is more difficult to elaborate on housing needs with the balanced
land use concept of population distribution. Although the same popula
tion would be housed under either option, predicting housing distribution
under the balanced land use alternative is so uncertain that it is examined
here only in relative terms. Balanced land use would mean developing and
redeveloping some strategic areas at relatively high densities adjacent
to employment locations while leaving some currently developing areas
void of new residential development. Two- and four-story apartments and
an occasional high rise complex are particularly well suited to higher
densities. A substantial proportion of the new housing units would
need to be of this type for the balanced growth concept to occur.
However, much of the area adjacent to the Eugene eBO and the University
of Oregon is already developed, thus precluding the use of large
planned unit developments without substantial redevelopment. Other
areas offer options for achieving the desired residential density,
and, in general, more p~ple will have to inhabit smaller areas to
make this concept work.

Although housing needs can be satisfied through construction of more
high density residential units, preference has led to today's large
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<'

proportion of single family houses. A transition in family size dis
cussed earlier could have some impact on the desirability of particular
housing types, but it is optimistic to rely on changing family
structure as the only impetus in changing traditional preferences for
single family structures. Limiting residential development to certain
types and to certain areas in order to achieve the "bala'1ced land use"
population distribution may result in housing that would be higher
priced, less available and not as well tailored to residents' desires.
Such "market interference" may result in an inadequate supply of
housing of the desired type and density; a publicly financed incentive
program would likely be necessary to encourage construction of the
desired types. Assuming no public housing program, the short fall
in supply would probably drive the price of all housing upward, including
the price of existing single family detached units for which there
may be a lingering preference.

PARKS

The metropolitan area now has 25 neighborhood parks and 10 community
parks. People residing within one-half mile of a neighborhood park or
within one mile of a community park were judqed to be served by that
neighborhood or community park respectively. This technique is not a uni
formly accepted manner of park slte assessment; it is meant to be a uniform,
objective way to relate park planning and transportation planning. The
analysis is only as accurate as the small-area population projections
used for the transportation study.

Using the above criteria it was found that 110,200 of the 148,000 metro
politan residents now have access to a neighborhood park or public school
ground (see Table 18). Therefore, 37,800 residents live beyond walking
distance of a neighborhood recreational facility. Similarly, only
83,700 residents have access to a community park, and 64,600 are without
access (see Table 19).

Projecting residential development to reflect a continuation of current
trends and comparing the trends with proposed park development, it
appears that the park facility needs of the expanding population will
not be fully met. Thirty-eight thousand residents are expected to be
without access to a neighborhood recreational facility, and 82,200
residents are not expected to have access to a community park unless
more parks are planned. Similarly, 49,000 residents would be without
access to a neighborhood park, and 86,000 residents would be without
access to a community park if the "balanced land use" population distri
bution is used. The difference between the number of residents with
park access under the two population allocations is not significant,
considering the technique used to establish accessibility.
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SCHOOL FACILITIES

School sites and bUildings are long-term investments, the needs for
which should be considered well in advance. Accessibility to schools,
especially elementary schools. ;s an important planning consideration
which relates directly to long-term planning for transportation facili
ties. The following attempts to relate transportation planning to
planning for educational needs by examining the capacities and
accessibility of existing school facilities under conditions projected
to the year 2000. The analysis admittedly omits many factors a school
board may have to consider when locating a new school or closing an
old one. Furthermore, the analysis does not consider the period
between 1975 and 2000 when some difficult school management problems
may arise. Regardless of these shortcomings, it was felt that the
urban service area concept of the 1990 Plan encourages the coordination
of services that this analysis recognizes. Although the three school
districts involved have jurisdiction outside the metropolitan area,
the evaluation was limited to the metropolitan transportation study
area. However, students living outside the study area and parochial
school students were compensated for.

Assuming a continuation of current trends, if all elementary school-age
children were to attend public school in the year 2000, additional
elementary schools will be necessary. The capacity of each school
was appraised using 500 students as a maximum desirable limit and
recogniZing that some schools are limited in their capacity by the
site size. (State of Oregon Minimum Standards for Public Schools
specifies five acres plus one acre per 100 students for elementary
school sites.) No school was assumed to have less capacity than its
present enrollment, and existing schools with sufficient sites were
assumed to expand to the 500 student level.

With this evaluation the following observations were made. School
District 19 can be served by building two planned schools and two
additional schools in Census Tracts 33 and 35. School District 52 needs
only the new elementary school planned in Census Tract 25 by the year
2000. District 4J needs a minimum of seven new elementary schools
while only three potential sites have been identified. Some central
Eugene schools are relatively small to be operated economically and
are not well located with respect to today's student population.
An accurate estimate of the number of elementary schools necessary to
serve the expected enrollment can be made only after completing more
comprehensive analysis ~hich assumes a particular management plan for
the central schools. In lieu of that evaluation and assuming all present
elementary schools would be in use in the year 2000, the district needs
four elementary schools in addition to those planned for Census Tracts
22, 23, and 29. Generally, the areas needing new school sites would
be Census Tracts 22, 24, 30, and 54.
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In a similar fashion, the projected junior high school enrollment was
compared with the present capacity of the junior high schools. Assuming
that all junior high age students will attend public schools and a
maximum capacity of 800 students per school, School Districts 19 and 52
have adequate facilities through the year 2000. (State of Oregon Minimum
Standards for Public Schools indicates 10 acres plus one acre per 100
students for junior high and high schools.) Where available, substandard
sites were credited with acreage shared with adjacent schools or parks;
where no credit was available, the capacity was limited by the usable
acreage available. District 4J will have adequate student population
to justify two new junior high schools--one in Census Tract 22 and one
in the area of Census Tracts 44, 51, and 54.

Senior high school facilities were submitted to a comparable analysis.
The capacity of a high school was assumed to be 1,500 students except
for North Eugene High School, whose capacity was assumed to be its
1970 enrollment of 1,272. Using these assumptions, it was found that
Districts 19 and 52 have adequate capacity for projected enrollment.
The expected number of senior high students within the jurisdiction
of District 4J, particularly the central Eugene area, will exceed the
capacity of its facilities. Although accessibility is not as important
for senior high schools as it is for schools with younger students,
a location that is central with respect to the student population is
desirable.

If the projected population were to reside in the balanced land use
configuration, the projected school needs would change accordingly.
District 19 would need two new schools, generally near Tracts 18 and 19.
Under balanced growth District 52 is projected to have excess student
population in the area of Tract 43 that would justify two new schools.
A deficiency of 10 schools is projected for District 4J with the
following breakdown: two in the Lane Community College basin, three or
four in southwest Eugene, one near the existing Edison School, and three
or four in the central Eugene area.

There is a projected need for two new junior high schools in District 4J
if balanced land use in Alternative 5 is achieved by the year 2000.
Generally, the central to the southeast part of Eugene would be the
optimum placement for one, and the LCC basin would be an appropriate
location for the other.

There would be a projected need for one new high school in Eugene with
this residential pattern ..
A few generalizations can be made regarding the impact on projected
school facility needs under the two alternative residential patterns.
Although the metropolitan population is projected to grow from 165,000
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to 277,000 during the next 25 years, school facility needs were not
projected to increase proportionally. A general stabilization in birth
rates that was assumed in the population projections reflect a smaller
proportion of the resident population in the school-age group. A
total of 65 metropolitan schools needs to increase only by 15 although
the projected population increase is 112,000.

The two alternat~ve residential patterns assume the same projected popu
lation and student population, simply in a different geographic pattern.
The two additional elementary schools required for balanced land use
can be attributed to the River Road area schools being under capacity,
and unless students are transported from more populated areas, this
capacity would go unused. Furthermore, the need for more schools would
generally be located closer to the central areas with the balanced
residential pattern. The need for a north Springfield school would
be replaced by ~eficiency near Weyerhaeuser Industries. School District
4J would experience needs in the central area and the LCC basin with
balanced growth. The possible implication is that land in adequate
supply to meet state acreage standards is not generally available.
If balanced land use is achieved and sites are to be reasonably close
to student population, relatively expensive acquisition is a strong
probabil ity.

SEWERS

Several evaluations of the sewer system serving Eugene were prepared
by the City of Eugene within the context of neighborhood refinement
plans; the sewer system serving Springfield was examined as part of
the transportation study. An approximate allowable sewage volume was
derived for each sewer service zone using the population _that was pro
jected to reside within that area. The relative volume attributable
to residential sources was large enough to allow an estimate of the
population capacity of each sewer zone. It is important to note that
these "capacities" are in no sense absolute; they represent a desirable
limit to residential development to avoid major sewer construction in
those areas. Based on an analysis of the major trunk lines, Eugene's
sewer system would not represent a major constraint on physical development
within the range considered for the transportation analysis, given
the continuation of current trends.

The flow rate necessary to serve the expected population was compared
with the capacity of four major sewer subsystems in Springfield which
might place a constraint on development. In all, 17 sewer mains were
analyzed for Springfield and found to be adequate for the assumed
development served by the sewer system. This analysis did not include
an investigation of plant capabilities.
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The population distribution as allocated in the balanced land use alterna
tive produces some significant changes in several nodal areas. The
most significant of the changes having an impact on the sewer system
occur in nodes 9, II, and 12.

Nodes 11 and 12 constitute the central area of Eugene, and projections
under the balanced land use alternative indicate slightly more than a
doubling of the population over the continued trends allocation. The
existing system would be impacted, however; one factor which needs to
be taken into consideration is the possible abandonment of the Eugene
Fruit Growers cannery located in this area. Abandonment would provide
additional system capacity for other uses. The impact could also be
approached by providing some means to utilize the separate sewer system
currently being considered north of the Willamette River.

Node 9 in the southwestern portion of Eugene will be served by a new
trunk system in the future. Since lead time with respect to the design
of this system still exists, decisions about future population can be
taken into account.

In general, the projected flow rates in Springfield for this alternative
were reduced from the flow rate projected from continued trends in land
use development. The net result of attaining balanced land use would
be less population within most areas in Springfield than if current
land development continues to the year 2000. Since residential develop
ment is the major contributor to sewage volume, the land use of
Alternative 5 implies significantly less volume for collection and trans
mission within the limits of Springfield. Trunk capacities in Springfield,
therefore, would not prohibit the attainment of balanced land use.

18 Other Effects of Modal Choice
The sections above provide quantified information for' comparing trans
portation alternatives, but the effects of transportation extend beyond
those areas that have been quantified. Without attempting to assign
numeric values, this section identifies certain concerns and observations
about transportation systems that have been important in the past.

SAFETY

Traffic fatalities and personal injury accidents are normally expressed
as a rate per hundred million vehicle miles. Safety can be increased
by minimizing vehicle miles of travel (Alternative 3) or by increasing
the amount of travel on controlled access facilities where accident
rates are lower than for streets without access control (Alternatives "0,"
1, 2, 3, or 5 if the capacity deficiencies were addressed by limited
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access highway construction). In both cases it is a matter of minimizing
the vehicle to vehicle, and vehicle to bike/pedestrian conflicts; transit
reduces the number of vehicles in circulation while limited access facilities
physically separate conflicts.

Personal safety from crime is perceived to be greater in private auto
mobiles than in public transit vehicles and transfer waiting stations.
Although it is difficult to verify, many people feel that the privacy
and protection of the private automobile affords a greater degree of
personal safety than a public shared-ride system. It may be noted,
however, that the automobile and parking lots offer an opportunity for
some kinds of crimes that are encouraged by privacy.

VULNERABILITY-FLEXIBILITY

A transit system, particularly a rubber-tired bus system, is labor
intensive and flexible. A route may be added, discontinued or changed
when the need for the service changes. The operation of the transit
system depends on the existence of an adequate street system so that
these service adjustments can be made, and therefore the transit opera
tion is not totally independent of the fixed investment in streets.
But a good system of public transit creates added flexibility that
should be strongly encouraged, given the accuracy of land use and travel
demand forecasting.

The labor intensity of bus transit that provides its flexibility has
desirable and undesirable aspects. Salaries for drivers are a very
substantial proportion of a bus system's operating costs. Whether the
revenues come from fares, or taxes at the local, state, or federal levels,
the salaries are quickly circulated in the local economy, and therefore
the lack of community interest associated with absentee management is
not a problem with local transit operations. The labor intensity is,
however, an argument against very heavy reliance on public transit.
Transit strikes can be detrimental to those communities and individuals
that rely on public transportation to a great extent; the users because
they are without the service during a strike, and the nonusers because
of the added traffic and confusion caused by the influx of normql transit
users.

A system dominated by private automobile transportation is also vulnerable,
but for different reasons. The automobile requires a relatively large
capital investment in private cars and public streets. While the user
is less vulnerable to employee strikes or being stranded by route changes,
the continued functioning of the system is based upon the continued avail
ability of resources to build, maintain, and operate the system. If future
decisions or circumstances change the demand for certain streets, the
value of an under-utilized street is hard to recoup, and the unexpected
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widening of an over-utilized street can precipitate disproportionate
costs.

MOBILITY

It is a normally accepted idea that the availability of the automobile
has brought added mobility in the form of discretionary trips. An
adequate on-going stre~t construction program will ensure that a high
degree of mobility is continued. In the aggregate, mobility has spiraled,
but transit service has often dwindled and in some cities disappeared
during the same period that people with access to an automobile were
enjoying new heights in mobility. Destinations were becoming more
dispersed and difficult to reach via transit systems whose service ,',
had shrunk to a minimum. While it is not likely that a high transit
alternative alone will reverse the trend toward dispersion of activities,
it is foreseeable that an extensive transit system could restore lost
mobility for persons without full access to an automobile.

SOCIAL DISRUPTION

Basically, the-disruption caused by transportation facilities is of
three kinds: (1) temporary disruption caused by interruption of service
in a busy corridor; (2) relocation effects caused by obtaining right
of-way in business and residential areas; and (3) disruption caused by the
use of the facility that creates noise, dust, air pollution, danger,
and community separation. Although these impacts have not been quanti
fied, some information from earlier sections provides some insight into
the relative magnitude of the impacts under the various alternatives.
For instance, the disruption caused by construction and the dislocation
caused by major projects may be associated with the lane miles of
construction in Section 11, Table 7. The disruption from use of the
system can be associated with the noise and air quality analysis and
the vehicle miles of travel for each alternative in Table 12.

ECONOMICS

The economics of transportation has two major facets. It may be asked,
(1) "How much does it cost and who pays for it?" and (2) "How do the
economy and transportation demand interact?" In an earlier section
it was stated that automobile oriented systems have a high private cost,
and transit has a relatively high public cost assuming public ownership
with operating subsidies. No assumptions were made about the revenue
source for the public operator, but higher levels of transit modal split
are almost certainly dependent on a broader tax base than the current
payroll tax. Transit as a public service is one conceivable option.

The interaction of the economy and transportation demand i~ a difficult
topic, and this report will only acknowledge that a relationship exists.
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A viable local economy requires adequate transportation for goods and
people. Some people might say that the high transit alternatives in
this report do not meet those economic requirements. On the other
hand. an active economy stimulates transportation demands through
population growth and a higher rate of trip-making with commensurate
demands for improvements. In contrast. there could be a high demand for
public transit if a change in the economy created high numbers of transit
users. If some doomsday prophets prove to be correct. the transportation
market share for transit discussed in Section 12 is likely to be greater
than present market conditions could justify.

A suitable transit strategy would therefore depend on the best guess
of what might happen to the external economy. If the national economy
is healthy and the Eugene-Springfield area is to compete as part of that
economy, then an adequate system for free movement of people and goods
would be called for. But, if the national economy plummets by the
year 2000. a system for high transit ridership and lower general mobility
would be not only acceptable but desirable. To guess which it should
be is a calculated risk that this report and many experts fail to
el iminate.

19 Summary
The purpose of the study documented in this report has been to generate
discussion leading to agreement on a single premise on which transporta
tion planning can be based; this report contends that such a premise
should be the same at the policy level for all regional facility plans
including parks, schools and utilities as well as transportation. Because
there is but one actual future for the metropolitan area, a strong consen
sus on the nature of that future will greatly enhance the region's ability
to achieve it.

In the interest of generating such a consensus this study examined a
range of hypothetical futures for Eugene-Springfield. This report
documents six alternative sets of conditions which were investigated to
provide necessary background information on which to base the decision
as to the most desirable future. This examination is not intended as
a ~~ it simply has produced information on the consequences of each
of-rne six alternatives examined. Based on this study and assuming
additional public discussion, a choice can be made which will set the
direction and outline the constraints for the development of a regional
transportation plan. T,he development of such a plan will be the subject
of a document to be published at a later date.

The information generated by the past several months of study provides
a characterization of conditions assuming that any single alternative
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is implemented. For example, Alternative "0," which was prepared as
the base alternative to which other alternatives may be compared, repre
sents a continuation of current trends, although this terminology does
not necessarily imply the most likely future for Eugene-Springfield.
In assuming that 277,000 people will be living in the metropolitan
area by the year 2000, Alternative "0" examines regional conditions if
110,000 people are added to the metropolitan population and if practices
for providing facilities and services are the same as at present. For
example, the investigation of Alternative "0" indicates need for additional
parks and schools while indicating that sanitary waste collection and
transmission facilities would not be a major constraint to physical
development. Thirty-seven miles of street improvements would be needed
to add capacity to the street corridors projected to be deficient in
Alternate "0." Total annual private operating costs are estimated
to be $198 million with an additional $3 million in annual transit
operating costs.

Alternatives 1 through 5 assumed the same level of population and
employment as Alternative "0." Alternative 1 examined the effects of
a 10% transit modal split in the year 2000; it is anticipated that
34 miles of street improvements would be necessary. The annual
private operating costs of Alternative 1 are estimated to be $186 million,
with annual transit operating costs an additional $10 million. Mobility
for transit users would be improved relative to Alternative "0" while
automobile mobility would encounter some restrictions.

Alternative 2 investigated impacts of a 10% transit modal split
coupled with a 10% reduction in the number of automobile trips in the
year 2000. Twenty-five stre~t ~iles of improvements are anticipated,
and the annual private operating cost would be $170 million with annual
transit operating costs of $12 million. Transit mobility would be
increased relative to Alternative "0" while there would be some restric
tion in automobile mobility.

In investigating Alternative 3, which calls for a 30% transit modal split
and a 10% reduction in the number of automobile trips, it was determined
that 13 miles of street improvements would be required. A total annual
private operating cost of $148 million was predicted, with an additional
annual transit operating cost of $33 million. Mobility for transit users
would be greatly improved relative to Alternative "0," while there would
be many restrictions on automobile users.

Alternative 4 was initially identified so that the conditions might be
described assuming no more s~reet capacity improvements before the year
2000. While this situation is not dismissed as impossible, the condi
tions specified for this alternative deviate so vastly from current cir
cumstances that Alternative 4 could not be further chara4terized with
any confidence.
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Alternative 5 investigates the impacts of a balanced land use pattern
where residents live and work in close proximity. It is estimated that
39 miles of street improvements would be necessary. The annual private
operating costs of Alternative 5 would be $180 million with an additional
$3 million in annual transit operating costs. Unless this alternative
is combined with a more substantial transit program, mobility for transit
users would be poor, and mobility for automobile users would be decreased
from present levels.

The alternatives just summarized are intended to present a range of
futures for Eugene-Springfield. As discussed earlier, a choice about
which concept is used as a basis for specific facility planning, in
this case transportation system facilities, must soon be made. The
alternative chosen may be one presented above or a hybridization of
aspects from several alternatives as decided by the public and their
appointed and elected officials. A regional transportation plan will
be prepared based on whichever concept is approved.
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