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The LRT Feasibility Study has never been intended to be used to 
compare different alignments among themselves or to identify one 
single 11 best 11 alignment. When reading the final report, one must 
keep in mind that certain aspects of the various corridors anal­
yzed are definitely not comparable. This cautionary note is par­
ticularly applicable to the definition of the feeder bus system 
required to supplement an LRT line or its non-LRT alternative. 
In the West/Southwest Corridor, an upgraded bus system reori­
ented to feed into the LRT line or its alternative has been 
fully costed out. Therefore, it is possible to have a complete 
picture of the total operating and maintenance costs for the two 
alignments considered within the corridor. Because of the com­
plexities of fully costing out a feeder bus system and in view 
of the limitations of the contract, a simpler approach has been 
taken for the other three corridors. 

The feeder bus system has been completely disregarded from the 
University alignment analysis because it has been assumed to be 
essentially in place. In the Northeast and Northwest corridors, 
only bus additions required to support the LRT line have been 
considered in the analysis. Most of the existing routes, which 
could serve as feeder bus routes, have not been costed out. 

In summary, the operating and maintenance costs obtained for 
the University, Northeast and Nothwest corridors include none 
or very little of the feeder bus service. 

i i 
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THE PURPOSE OF THE STUDY 

CHAPTER I 

INTRODUCTION 

The purpose of this study is to provide the information 
necessary to permit the Metropolitan Council to determine the 
feasibility of light rail transit (LRT) in the Twin Cities Met­
ropolitan Area as mandated by the Minnesota Legislature and to 
provide input to the review of the Transportation Policy Plan. 

A Need for Policy Change 

As pa rt of it s resp on s i bi l it i es for coo rd i n at i n g metro pol i -
tan planning and development, the Metropolitan Council is re-
q u i red by Mi n n es o ta st a tu t e ( Sect i o n 4 7 3 . l 4 6 , Su bd . 2 ) to carry 
out a comprehensive review of the Transportation Policy Plan at 
least once every four years. 

One element of the Pol icy Plan, as adopted in 1976, states 
that, 11 No fixed guideway for the exclusive use of transit (buses 
and automated and semi-automated technologies) is to be provided 
for regional and subregional service" through the year 1990. In 
the intervening 4 years significant changes in the price and 
availability of petroleum as well as patterns of development and 
public attitudes towards transportation warrant a reexamination 
of this statement. 

Since 1976 transit ridership in the Twin Cities has in-
creased from 62 mill ion to 75 mill ion. During the same period 
transit operating costs have increased from $42 million to over 
$80 million. A prime attribute of fixed guideway transit modes 
is their potential to carry higher passenger volumes more pro­
ductively than is possible with highway-oriented modes such as 
the bus. With the sharp runup in patronage and costs, this at-
tribute justifies consideration of fixed guideway transit as a 
plausible candidate for future development. 

I - 1 



Minnesota Legislative Mandate 

Several types of fixed guideway modes have been subjects of 
earlier studies. One that was not is light rail transit (LRT). 
However, because of its unique characteristics and growing popu­
larity in North America and Europe, the time appeared appropriate 
to investigate the potential of LRT for the Twin Cities. There­
fore, in early 1980, legislation was enacted which requested the 
Council to 11 conduct a feasibility study of the use of light rail 
transit in the Metropolitan Area . 11 (Chapter 607, Minnesota Laws, 
1980) The study is to become a significant input in the updating 
of the a ppl icabl e policies, priorities and implementation guide-
1 i nes. 

DEFINITION OF LIGHT RAIL TRANSIT 

LRT uses electrically propelled 
singly or in trains on predominantly 
ily grade-separated, rights-of-way. 
passenger capacities and performance 
costs. 

Rights-Of-Way 

rail vehicles which operate 
reserved, but not necessar­
It provides a wide range of 
characteristics at moderate 

The feature that distinguishes LRT most sharply from other 
urban transit modes is the variety of options for the location 
and design of the guideway. For maximum benefit, LRT should op­
erate primarily on private or reserved rights-of-way separated 
from traffic. However, even when this is not always possible, 
the overall system functions at a higher level of performance 
and reliability than is possible with a totally highway-oriented 
mode. 

The virtue of LRT is that a system can perform effectively 
even when it consists of a mix of alignment locations: streets~ 
pedestrian malls, highway medians, separate rights-of-way with 
or without grade crossings, railroad or utility rights-of-way, 
elevated structures or subways. Segments can then be upgraded 
on an incremental basis as funds become available. For example, 
a particularly congested and hazardous intersection can be elim­
inated by a short overpass or section of tunnel. Some LRT sys­
tems have been labeled npremetro," with the long range objective 
of total conversion to full-scale, heavy rail transit. 
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Vehicles 

LRT vehicles range from single-unit, four-axle cars to five-
unit, 12-axle cars. The vehicles can be designed to load from 
ground level or from high,. train floor level platforms. The new 
cars manufactured by the Boeing Company for San Francisco have 
convertible steps for high loading in the subway portion and low 
loading on the surface portion of the system. 

Passenger capacity of LRT vehicles bears a close relationship 
to car length, although the number of seats will affect total cap-
acity. The new, single unit Canadian light rail vehicle has 46 
seats and room for 85 standees for a total of 131 passengers. The 
West German designed U-2 vehicle, which has been delivered to Ed­
monton, Calgary and San Diego, has 64 seats plus 97 standees for 
a total capacity of 161 passengers. The 71 foot, two-unit Boeing 
light rail vehicle, which has been used as a basis for all calcu­
lations in this study, has 68 seats and a planning capacity of 140 
passengers. Most light rail vehicles have couplers to permit mul-
tiple car operations. A two-car train of Boeing vehicles, oper-
ated by one crewman, would provide a total planning capacity of 
280 passengers. • 

Relatively close station spacing requires high performance 
in order for LRT to provide competitive travel time. State-of-
the-art vehicle technology demonstrates this performance is 
achieved. In addition, operating noise generated by typical, 
modern LRT vehicles is less than that of buses. With regard to 
providing full access for the elderly and handicapped, light rail 
vehicles can be equipped with chair lifts in conjunction with low 
level platforms. 

Stations 

Stations for LRT need not be elaborate and do not require 
cashiers. In the United States, fares are usually collected on 
board by the operator, while in Europe there is a widespread 
practice of self-service fare collection whereby the operator is 
relieved of all responsibilities for the function. In this study, 
it is assumed that some form of self-service fare collection will 
be employed. This affects operating costs and speed assumptions. 

Platforms are usually 75 to 250 feet in length. They can be 
as simple as a loading area that is delineated by pavement mark­
ings in a city street to a full, high-level platform of the type 
that is found in heavy rail transit systems. Designs can be 
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The United States Standard Light Rail Vehicle, manufactured by the Boeing Company, has 
been acquired by the transit systems in San Francisco and Boston, where it is seen here on 
the upgraded Riverside Line. 

One of the longest (95 ft) urban light rail vehicles, this eight-axle car operates in Milan, Italy. 
It has 80 seats and a standee capacity of 210. 

FIGU I-1. 
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This single-unit vehicle is one of an original fleet of 115 placed in service by the Melbourne, 
Australia transit system in 1975. A second order for 100 of these double-ended cars is now 

being delivered. 

These three-unit vehicles were manufactured in Belgium for the expanding Brussels 

"premetro" light rail transit system. All trucks are powered. 

FIGURE I-2. VEHICLES. 
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Light rail transit reaches the highest level of performance when located on its own right-of-way 
as demonstrated by this Frankfort, West Germany suburban line. The U-2 type vehicle has 
also been delivered to Edmonton, Calgary and San Diego. 

More than a score of cities have modernized their street railway systems by placing 

certain segments in subway. The upgrading process can occur on an incremental basis
as financial resources become available.

FIGURE 1-3. RIGHTS-OF-WAY. 
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Expressway medians are ideal locations for high speed LRT operations as seen in this view 
of West Germany's Autobahn through the Ruhr metropolis of Essen. 

Downtown alignments in street medians or pedestrian malls provide the highest degree of 
passenger access at minimal cost. Operations can be speeded by LRT preemption of traffic 
signals. 

FIGURE I-4. RIGHTS-OF-WAY. 
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tailored to the site and can incorporate simplicity and low-cost 
characteristics. In the study, a uniform station design has been 
adopted for all locations: a 150 foot, low-level platform with 
two off-the-shelf bus shelters. 

Operations and Control 

The separation of LRT lines from general traffic permits 
h i g her r u n n i n g s peed s a n d mo re re 1 i a bl e s c he du 1 es . Ho we v er , more 
positive control of vehicle movement is required . On the street 
the operation may be under total control of the driver, while on 
separated rights-of-way where higher speeds are practical some 
form of automatic train control is advisable. The study provides 
for manual, 1 ine-of-sight operation on the downto�vn, street-run-
ning segments. For the private rights-of-way, which comprise 
more than 90 percent of the total alignments, a conventional 
electric block signal system has been incorporated into the hypo-
thetical lines. The system includes an automatic stop to bring 
the train to a halt if the driver does not respond to the red 
indication. 
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CHAPTER II 

METHODOLOGY 

METROPOLITAN DEVELOPMENT GUIDE POLICIES 

The feasibility of any proposed public facility or function 
must be measured against a set of policies or goals that have 
been established by the community to be served. For this study 
of the feasibility of LRT the Project Management Team extracted 
from the Transportation Development Guide/Policy Plan a set of 
five regional policies which must be met if the proposed transit 
mode is to be a logical candidate for future implementation. 

Pol icy # l 

Provide metropolitan residents with good accessibility to 
subregional and regional opportunities. 

Discussion. This policy emphasizes the need for good acces­
sibility for downtown oriented travel where generally regional 
opportunities are located and for trips that remain within sub­
regions or localized market areas with basic necessities for 
daily living (employment, s hopping, heal th care, education, rec­
reation and government centers). 

For the purpose of this study, accessibility should be de­
termined in terms of travel time between home and the desired 
activity or opportunity (home-to-work, home-to-shop, etc.). 
Greater priority should be given to pro vi ding good acces si bil i ty 
to the Metro Centers of Minneapolis and St. Paul because all of 
the selected corridors are primarily downtown oriented. Accessi­
bility to subregional opportunities, however, should also be 
taken into consideration according to the specific characteris­
tics of each corridor. 
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Pol icy # 2 

Provide residents of the Urban Service Area, as defined in 
the Development Framework, with efficient, convenient and attrac­
tive alternative choices of transportation to both subregional 
and regional opportunities. 

Discussion. This policy indicates that the region must strive 
for a well balanced and integrated transportation system in clud­
ing both highway and transit facilities and services that provide 
alternative choices of transportation to the residents of the Ur­
ban Service Area. For the purpose of this study, the ability of 
an LRT line to be an efficient, attractive and convenient alter­
native to the automobile and to interface with other transporta­
tion needs shoul

t

l be assessed. Although greater priority should 
be given to downtown oriented travel, attention should be paid, 
whenever justified, to the potential of an LRT line to satisfy 
subregional travel demand. 

Pol icy #3 

Utilize transportation to strengthen the two Metro Centers 
as the major employment, fin ancial, institutional, retail, cul­
tural, entertainment, medical and service centers for the Metro­
politan Area, the State of Minnesota and the Upper Midwest area 
of the United States. 

Discussion. Thi s policy imp 1 i c i t 1 y rec o g n i z es the cl o s e re -
lationship between transportation and land use and the ability 
of the transportation system to foster development at spe cific 
locations such as major transit stations. It also expresses a 
regional commitment to the development of two strong downtowns 
in Minneapolis and St. Paul as key activities centers at the 
metropolitan, state and supra-state levels, and encourage the 
utilization of the transportation system as a vehicle to achieve 
it. 

Policy #4 

Coordinate metropolitan transportation service and invest­
ments with the other metropolitan services and investments; de­
termine priorities on the basis of overall metropolitan needs 
and the ability of the Metropolitan Area to support the needed 
services and investments over time. 
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Discussion. Policy #4 indicates that investments for con­
struction and operation of the transportation system should be 
v i e w e d vJi t h i n t h e o v e r a 1 1 c o n t ex t o f t h e m e t r o po 1 i ta n i n v e s t m e n t s 
and that priorities should be established accordingly. It also 
stresses that transportation investments should be justified on 
the basis of need and the financial ability of the area to re­
spond to these needs. _Capital, maintenance and operating costs 
are to be considered in determining the ability of the area to 
support these investments. 

Pol icy #5 

Provide transportation facilities and services that produce 
positive impacts upon the social, economic and physical environ­
ment and w ill conserve the supply of metropolitan energy resources. 

Discussion. This policy recognizes the social, economic and 
environmental impacts of the transportation system and the need 
to implement those facilities and services that can produce posi­
tive impacts. The conservation of energy resources is also iden­
tified as an important metropolitan strategy to be strongly con­
sidered in the design, implementation and operation of transpor­
tation facilities and services .. 

DEFINITION OF FEASIBILITY 

Feasibility, for purposes of this study, is defined as the 
capability of LRT to attain the regional transportation goals in 
comparison with other transit alternatives. 

The definition includes the reasonableness of implementing 
an LRT line from a technical, economic, institutional, operational 
and financial standpoint. 

STUDY ASSUMPTIONS 

A number of assumptions were made as to general conditions 
and LRT operating practices in the period 1990 to 2000. They are 
as follows: 
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l. There will be no catastrophic cut-off of external
petroleum supplies, of long duration.

2. There will be no widespread breakthrough in alter­
native automobile power technology.

3. There will be no major changes in the highway net­
work or Metro Center parking capacity other than
what is currently under construction.

4. Self-service fare collection will be employed on 
the LRT line ..

CORRIDOR SELECTION PROCESS 

At the start of the study the Project Management Team ex­
a m i n e d l 5 c o r r i d o r s d em o n s t r a t i n g ma j o r t r a v e l d e ma n d a n d s e ·_ 
l ected four in which the feasibility of LRT was to be assessed
(The corridors are shown on Figure II-1.):

l. Minneapolis West/Southwest

2. St. Paul-Minneapolis

3. St .. Paul Northeast

4. Minneapolis Northwest

The selection procedure was carried out in three stages. 
However, there were four basic criteria which applied through­
out the investigation. 

l. The selected corridors should have high potential
for light rail (travel market, right-of-way avail­
ability, urban development potential, etc.).

2 . T h e s e l e c t e d c o r r i d o r s , w h e n a n a l y z e d , s ho u l d p ·r o -
vide a maximum of in formation which can be applied 
to similar corridors. 

3. The selected corridors, when analyzed, should illus­
trate the viability of light rail under different
service characteristics and travel demand (person
and transit trips).
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4. The selected corridors analysis should establish
refined feasibility criteria which can be used
to identify and plan for specific line proposals
in the study and other corridors in the Metropol­
i tan Ar ea .

First Stage 

The first stage of the process defined the corridor as re­
flected by travel sheds and in the context of existing regional 
transportation policies. The following criteria were used: 

1. The corridor must serve both the Metro Centers or
one Metro Center and a suburban subregion.

2. The travel shed of a corridor is the area of trip
attraction to a route using minimum time paths to
the CBD. The area is adjusted to reflect probable 
transit operations. 

3. The travel shed of a corridor may also be defined
along a major travel desire line to the CBD.

4. The corridor may not extend beyond the Metropolitan
Urban Service Area (MUSA) and the line will termin­
ate at least 3 miles inside the MUSA boundary.

Second Stage 

In the second stage numerical values were applied. The 
criteria for the second 11 cut 11 were: 

1. Market by Travel Shed

a. Forecasted Year 2000 person trip demand through
the corridor of CBD bound travel

b. Forecasted Year 2000 work trip demand through
the corridor of CBD bound travel.

c. Forecasted Year 2000 work trip transit usage
through the corridor of CBD bound travel

d. Present transit usage through the corridor
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2. Market by Subregion

a. Forecasted Year 2000 person trip demand-sub­
region to CBD

b. Forecasted Year 2000 person trip transit
demand-subregion to CBD

c. Forecasted Year 2000 work trip demand-sub­
region to CBD

d. Forecasted Year 2000 transit trip demand­
subregion to CBD

3. Congestion forecast in the corridor on the Metro
Highway System

Third Stage 

Nine candidate corridors emerged from the second stage eval­
uation. These were then subjected to a third set of criteria 
which 1 ed to the final selection of the four corridors enumerated 
above. There were five criitePia used in the third stage evaluation: 

l. Available rights-of-way

2. Available background studies

3. Potential for development (or redevelopment)

4. Representatives of different collection and/or
distribution needs

5. Unresolved capacity deficiencies in the corridor

ALIGNMENT SELECTION PROCESS 

Each of the four corridors identified for further study has 
a number of alignments which, from a strictly physical standpoint, 
could be suitable for an LRT right-of-way. However, it was neces­
sary to consider two other critical aspects: 1) potential patron­
age and 2) land use impacts. 
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Po t e n t i a l Pa t r o n a g e_ 

The determination of the best alignment from a patronage 
standpoint was carried out by a sketch planning process. 

Sketch planning is a tool for rapid and inexpensive test­
ing of several alternatives to ascertain differences among them 
and to provide insight into the preferred alternative. It is 
performed by the utilization of a computer model. This study 
used the sketch planning model previously developed for the Twin 
Cities. The model is based on the regional planning models, 
particularly the modal split model, and is designed to test ex­
press transit and/or high occupancy vehicle lanes. 

The sketch planning model was used to aid in determining 
which alignments in the four specified corridors best attracted 
patronage to an LRT line. The model does not test networks of 
lines but only individual lines superimposed on the existing 
transit and highway system. All possible alignments in each cor-
ridor were tested and only those parameters necessary for real-
istic comparison were altered. All other parameters were kept 
constant to permit comparisons. 

The Working of the Model. The Twin Cities Sketch Planning 
Model generates an express line--as specified by the parameters 
--which originates at the zone centroid of a specified zone and 
proceeds at a specified angle, distance and speed .. This line is 
incorporated into the network through centroid connectors to all 
11 corridor 11 and 1

1 CBD 11 zones perpendicular to the line. It is com-
pared in the modal split process to ubiquitous local radial and 
non-radial service, operating at a uniform speed with zone spe­
cific headways. 

The output of the model is a summation of travel by local 
and express transit between the defined corridor, the CBD and 
other zones, a total entering and exiting trips by half-mile in­
crements along the lines and a listing of trips generated within 
each zone for the express lines, local transit and autos. These 
data can be used to plot volumes along the line and analyze trip 
origins. 

Since little information is used to define the line, the 
alignment is at best, an approximation of the actual alignment 
under consideration. Alignments with major changes in the direc-
tion of the line can only be simulated using segmentation tech­
niques and are less precise than simulations of fairly straight 
lines. However, reasonable volumes can be calculated by combin-
i n g model runs . 

II-8



Alignments Tested. All alternative alignments were tested 
in each corridor including those considered marginal based on 
superficial examination. Some alignments require the use of 
railroad rights-of-way on main lines with frequent train service. 
Some alignments require removal of two traffic lanes from free­
ways or arterials. However, these limitations were not consid­
ered sufficient basis for determining that a potential alignment 
was not feasible and should not be considered. Rather, it was 
decided to test all alternatives and use that information in 
comparing alignments to determine the best alignment for detailed 
analysis. Analysis results are shown in the Technical Supplement. 

Assumptions. For testing alignments (but not determining 
patronage on the selected alignment), a number of the parameters 
in the sketch planning model were kept constant to permit compar­
ability. Many parameters can be varied to test the impact of 
different relationships and operating assumptions within a corri­
dor. These constant assumptions include: 

o Express line headway of 3.0 minutes

o Constant fare assumptions

o Walking distances up to 0.5 mile

o Circuity factors of 1.35 for local transit and 1.10
for express transit

o Constant auto operating costs

o Local transit speed of 12 mph

o Express transit speed of 25 mph for exclusive right­
of-way (medians or railroad rights-of-way) and 15 mph
for on-street operations (raised median , but with an
at-grade crossing every block). Note that speeds were 
determined more accurately for the chosen alignments. 
Constant speeds were used to enhance comparability. 

For each alignment, zones with walk and bus accessibility 
were defined, based on assumed bus realignment to feed the LRT 
line. Radial local headways were increased to between 20 and 
50 minutes on the assumption that most local radi al bus service 
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would be replaced by the LRT line. Additional zones with like ly 
auto access to the LRT line were also designated. The line was 
defined using the closest approximation to the actual alignment 
possible with a straight line. Where railroad righ ts-of-way and 
highways were parallel or nearly parallel, only one test was run 
to determine the potential for both alignments, since the model 
is not sensitive to such fine distinctions. 

Land Use Impact 

The second aspect to be analyzed in selecting the best 
alignment in each corridor was land use impact. The consultant's 
approach to determining probable land use impacts associated with 
LRT development in the Twin Cities require research in the follow­
ing four major categories: 

1. Review of Literature on Land Use Impacts Associated
with LRT Development.

2. Delineation of Municipal Land Use Perspectives and
Control Policies.

3. Vacant and Underutilized Land Analysis.

4. Establishment of Key Development Indices.

Literature Review. A substantial number of books and re­
ports by land use consultants and governmental agencies were ac­
quired addressing the actual or projected land use impacts re­
sulting from LRT or other rail projects in various North Ameri­
can cities. 

The general consensus among those who have studied the im­
pacts of light rail transit on land use development is that while 
LRT will not create development, it wfll help shape and probably 
speed up development that would have taken place in any event. 
The existence or absence of an LRT system is but one factor on 
which a development decision is based. 

Other equally important factors include general economic 
trends, local land use policies, and the general desirability 
of the land parcel including location, size, topography, visual 
appeal and legal encumbrances. An additional factor that ap-
pears to be gaining increasing importance in shaping development 
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decisions is the attitudes and perspectives of the communities 
and neighborhoods in which specific parcels of land are located. 
All of these factors need to be taken into account when assess­
ing the land use impacts associated with LRT implementation. 

Municipa l Land Use Perspectives and Contro l Policies. Ev-

ery municipality in the region has a different perspective on 
what constitutes acceptable development. These perspectives are 
reflected, to some degree, in the land use policies instituted 
by these communities. Beyond these institutionalized policies, 
it is important to understand the tendencies toward development 
that are shown in the actions and perspectives of key municipal 
officials and planners. 

Key p lanners and officials in all 17 municipalities located 
within the four study corridors were interviewed. The purpose 
of these meetings was to obtain all relevant land use information 
pertinent to the study and to review with these individuals the 
availability and viability of vacant parcels of land for develop-
ment. A copy of the questionnaire used in these meetings is shown 
in the Technical Supplement. The detailed information received 
from these individuals was compiled, combined with data obtained 
from individual comprehensive plans, and refined into summary 
profiles. Copies of these profiles are included in the Technical 
Supplement. 

Vacant and Underutilized La Analysis. Municipal officials 
and planners possess a wealth of up-to-date information on the 
availability and suitability of vacant land or underutilized de­
velopable land in their communities. These individuals can also 
speak directly to any pending discussion regarding disposition of 
these parcels and the kinds of uses considered most appropriate 
by city councils and affected neighborhoods. 

A preliminary review of developable vacant land was made as 
part of the interview process with municipal planners. Key par-
cels of vacant land 1,iere outlined on each municipality's land use 
map and were numbered for identification. Questions were then 
addressed to the planner relative to each of the numbered parcels. 
An example of the information obtained for a parcel of vacant 
land in Brooklyn Park is shown in the Technical Supplement. 

Establishment of Key Development Indices. Any effort to 
assess land use impacts from development of an LRT line in the 
Twin Cities must take into account the time delays required in 
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planning, financing and constructing such a line. This study 
assumes a 1990 target date for LRT. The need, therefore, is to 
provide some objective basis for projecting current development 
patterns ahead to 1990. Obviously, many developable land par­
cels that exist today will not be available for development a 
decade from now. 

Field Examinations 

In a final step of the alignment selection process the con­
sultant made a series of field trips to look at candidate align­
ments in each corridor. Over the 4 days required for this task 
the consultant team was accompanied by representatives from the 
Metropolitan Council, Metropolitan Transit Commission and Minne­
sota Department of Transportation. Every alignment was visually 
i n spec t e d a s to s u r r o u n d i n g 1 a n d u s e . Ea c h w a s compared to the 
others in the corridor by consideration of such factors as right­
of-way availability, travel conflicts (highway and railroad), 
type and level of immediately adjacent activity, and the poten­
tial for future land development. 

ALIGNMENT SELECTION FACTORS 

Throughout the selection process the consultant and Project 
Management Team were guided by a series of alignment selection 
factors which served as a distillation of all aspects which were 
required to be considered. Those factors included: 

1. The Metro Centers should be served.

2. Activity centers outside the Metro Centers should be
served.

3. There should be adequate alignments which do not
require heavy capital expenditures.

4. Maximum use should be made of existing rights-of­
way established by railroads and highways.

5. The streetcar mode should be minimized.

6. There should be relatively favorable ridership
projections.
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7. Concentrations of existing population should be
served.

8. Concentrations of employment should be served.

9. Areas of potential development or redevelopment
should be served

10. There should be coordination with other modes of
transportation

FEATURES EVALUATED 

Once the specific alignments were selected, a new phase in 
the study was initiated Station (stop) sites were selected on 
the basis of the road network, potential walk-on traffic, devel­
opment potential and land availability for parking lots. The 
investigation of land use impact could then focus more accurately 
on target sites. New calculations of ridership were made. Meth­
odology for the latter is described below. 

Quantities for all materials required for the right-of-way 
and rolling stock were developed. These served as inputs to cost 
calculations. Train operating schedules were developed in order 
to determine total vehicle, manpower and electric power require­
ments. 

All capital and operating costs were calculated. A constant 
transit fare assumption of $0.50 was used throughout. Revenues 
were, in turn, compared with costs. 

PATRONAGE FORECASTING 

For the final step in determining ridership on each of the 
five alignments in the year 2000 the following procedures were 
used: 1) The sketch pl nni model was employed to determine 
daily and peak hour boardings an loadings; 2) Model runs were 
made for each segment on the e lines· 3) On each line the 
average speed from downtown r each segment was used as a speed; 
4) Circuity factors were calculated on the basis of the actual
alignment.
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The output of the sketch planning model Production and 
Attractions Home-Based Work Summary Trip Tables was plotted on 
Traffic Analysis Zone Maps as the base volumes to be assigned 
to the line. Appropriate segment runs were used for each zone. 
With the use of the base trip tables from the regional models, 
factors were developed to factor home-based work trips to total 
trips (peak hour and ADT). Revised bus routings were dev.eloped 
in each corridor to feed the LRT and replace direct service 
downtown, where appropriate. Further detailing of the patronage 
forecasting methodology is included in the Technical Supplement. 

COST ANALYSIS 

Capital expenditures and operating costs were estimated for 
each recommended alignment. Capital cost estimates are based 
upon the most recent light rail construction cost data available, 
adjusted for local conditions. Cost information was obtained 
from the new San Diego and Calgary light rail systems as well as 
form current preliminary engineering and feasibility studies now 
underway in the various United States cities. Vehicle costs are 
based upon the most recently submitted bids on the Boeing Stand­
ard Light Rail Vehicle, inflated to 1980. 

Operating costs are based upon 1976 unit cost relationships 
established in Light Rail Transit� A State of the Art Review� 
United States Department of Transportation, 1976, inflated to 
l 98 0.

ENERGY AND ENVIRONMENTAL IMPACTS 

The objective in analyzing the impact on the environment 
was to determine whether overall environmental impacts of LRT 
based service wil 1 be better or worse than those of the alter­
na ti v e service . 

The purpose of the analysis was not to develop an environ-
mental impact statement, but a description of impacts Greater 
precision will be more appropriate at a later time if an LRT 
system is to be built. 

The Midwest Research Institute 1 s Resource, Energy and En­
vironmental Profile Analysis (REEPA) methodology was applied to 
produce energy and pollutant impact datao The analysis of the 
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two systems compared operations only. The objective was to com-
pare two alternative systems. Calculating the energy and envi-
ronmental impact during construction of systems is beyond the 
scope of this study. 

Since REEPA is not designed to produce determination of 
noise and visual pollution, these were dealt with separately. 
First, there was a reviev1 of literature identifying noise lev­
els associated with modern LRT, buses and high density auto 
traffic. This was then applied to the vehicular mix, neighbor-
hoods in each alignment and vehicle operations speed to derive 
conclusionso Finally, a literature review was conducted to de-
termine if LRT has been perceived to be a visual pollutant prob­
lem elsewhere. 

To a n a 1 y z e t h e o v e r a l l i m pa c t o n t h e e n v i r o n m e n t by t h e two 
alternative systems, several assumptions were made: 

l. Coal will be used to produce 100 percent of the elec-
tricity used in operating LRT. Nuclear is projected
to be some factor through the year 2000, but it is
currently impossible to predict the environmental im-
pact. The only new plants projected are coal gener-
ating, and in any case, coal will be the source for
the majority of electricity produced.

2. Most automobiles on the road will be powered by
gasoline, with diesel, gasohol and electric powered
cars as a minor factor.

3. Automobi1e fleets will have a 10 year lifespan.

4. Automobile fleet efficiencies will continue to
improve past the end of current guidelines in 1985.

5. Bus fleet efficiencies will not show measurable
improvement during the period being studied.

LAND USE IMPACTS 

Introduction 

A light rail transit (LRT) line in the Twin Cities will 
offer the potential of improved individual access to major resi­
dential, commercial and industrial centers along or at either 
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end of the transit alignment. It is this improved accessibil­
ity--both real and perceived -that, in turn, can influence the 
value and desirability of land located along the line. 

At the same time, it is important to recognize that while 
LRT can influence development patterns, it cannot dictate them. 
Along any of the LRT study alignments some amount of development 
is likely to occur. The extent of that <level opment will depend 
on a variety of factors, of which LRT deployment is but one. 
These other key factors include: 

l. The availability of relatively large and unencumbered
parcels of land

2. The desirability of the land and the character of
surrounding development

3. The prevailing economic conditions, community support
and public land use policies impacting on development
or redevelopment along the alignment

Land use impacts are determined by economic forces and local 
public policies. To the extent that an LRT reinforces these fac­
tors, it can help focus and concentrate the development that oc­
curs. The key to assessing the land use impacts associated with 
LRT development is to sort out the residential, commercial and 
industrial growth linked to the introduction of the LRT from 
growth that would have occurred in any event along the alignment. 

LRT Impact in Other Cities 

The study of transit induced land use impacts is by no means 
an exacting science. Most of the research in this country is re­
cent--the last 5 or 6 years--and has focused principally on heavy 
rail impacts (e.g., the BART system in San Francisco and the 
METRO in Washington, D.C.). These systems include major station 
structures with large numbers of people using them. LRT stops 
are more closely related to bus stops than major structures 
Until the opening of the Edmonton, Alberta, system in 1978, there 
was no developing LRT system that could be studied for land use 
impacts. Even the Edmonton case is considered less than optimum 
because of the size and configuration of the city and the unusual, 
for this country, land use controls available to support high 
density growth in that Canadian city. As other new or expanded 
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LRT systems are completed in such American cities as Portland, 
San Diego, Buffalo and Pittsburgh, more will be learned about 
the impacts LRT can have on land use development. 

From the transit impact studies that have been published 
to date, there is evidence of a number of impact patterns that 
are very relevant to this LRT impact study. These are: 

o Transit construction will not create development.
From a regional perspective, transit vJill have the
effect of s haping and speeding up development that
would have occurred in the region in any event.
For this reason, direct land use impacts from tran­
sit development are subregional and local, impact­
ing on individual neighborhoods and communities.

o Transportation induced development at an established
site will rarely mean a significant change in land
use at that site. Given supportive land use poli­
cies and local support, the impact of the transit
development will be in higher densities, particularly
where the site is within a radius of no more than a
half mile of a transit stop.

o The major transportation induced impacts are likely
to occur around transit stops where there are large
parcels of relatively unencumbered land enhanced by
favorable community support and land use policies.
The primary factor, however, behind development at
that site will be the existence of strong and effec­
tive market demand.

o A number of cities (e.g., Hashington, D.C. and Edmon­
ton, Alberta) have underestimated parking space re­
quirements at transit stops.

o Transit development influences land use by increasing
accessibility to a particular site. Unlike the 1950 1 s
and 7960 1 s, when transportation system expansion
opened up major new tracts of developable land, most
current transit development overlays an existing trans­
portation system, resulting in much less real improve­
ment in accessibility.

o Land use expectations play a major role in amplifying
both positive and negative impacts.
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o The timing of land use impacts seems largely dependent
on general economic conditions. Where no demand or
development capital exists, little, if any, land use
impacts will take place along the transit system.
Five years seems to be a minimum wait for substantial
impact in most cases. In other cases, it can be much
longer or never.

o Land use policy has been found to be one of the most
important factors in the generation or prevention of
impact. Zoning near LRT stops, in particular, must
usually allow intensification of use if any signifi­
cant impact is to occur.

o Major transit improvements often act as catalysts in
the process of land use change, coalescing support for
previously contested policy changes. The results can
be negative if fear is the motivation such as with a
transit stop located within an established neighborhood.

o 11 The overall development impact of a new transit system 
may prove somewhat disappointing. The monopoly on 
rapid movement in urban areas held by mass transit in 
the early years of this century has long since disap­
peared. High accessibility is no longer a quality re­
stricted to areas around transit stops, but is enjoyed 
by innumerable areas within any region. Mass transit 
today represents only an incremental improvement in 
the accessibility of selected sites, rather than a 
wholesale change affecting an entire region . 111 

Study Approach and Methodology 

The study approach employed in determining LRT induced 
land use impacts, along each of the five LRT study alignments, 
was based on accepted research practices. As a study of LRT 
feasibility in the Twin Cities, and not an extensive work-up 
for LRT construction along any particular alignment, the focus 
of this impact component has been on projecting direct LRT in­
duced land use impacts. The results are land use changes and 
construction associated with LRT induced development. The 
study does not include land value impacts, fiscal impacts or 
other indirect or spill-over impacts. An in-depth assessment 
at this broader scale would be more appropriately undertaken 
at a later stage in the LRT planning process. 

1Administration and Management Research Associates of New York
City, Inc. Transit Station Area Joint Development Strategies 
for Implementation

:, 
February, 1976. 
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The basic approach has been to assign specific impacts at 
the key development points along the alignments--that is, within 
a half-mile radius of proposed transit stops and the outbound 
terminus points. The LRT lines as described in this study are 
not assumed to have a measureable impact on the already fast 
developing downtown Minneapolis and St. Paul CBD's. Projections 
of total alignment impacts take into consideration regional and 
subregional growth projections through the year 2000. 

In assessing land use impacts, major emphasis has been given 
to realistic impact projections, based on specific available and 
developable land parcels and the experience and judgments of 
community land use planners and project staff. Specific tasks 
accomplished are shown in the Technical Supplement. 

Underlying Assumptions 

The following assumptions underlie the land use impact 
study: 

o An LRT line would be built and operating January l,
1990, with no speculative LRT-induced development
preceding that date.

o Only one LRT line would be constructed, that one
being the particular alignment being studied at
the time.

o LRT-induced land use impacts would occur during the
decade 1990 to 2000.

o No measurable LRT-induced land use impacts would
occur within either the Minneapolis or St. Paul CBD.

o Prevailing subregional land development patterns
would continue through the end of the century.

o Th e M e tr o po 1 i ta n Co u n c il ' s d e v el o pm e n t fr am e wo r k
and individual community comprehensive plans would
not be dramatically revised before the year 2000.

o Local zoning codes, density allowances and land use
control policies would not be changed drastically
before the year 2000.
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o The only land use impacts considered would be direct
consequences of LRT development. (The study does not 
consider indirect and fiscal impacts.) 

o The Metropolitan Council data base accurately projects
development growth in the subregion.

o The analysis of land along the West alignment (TH12)
assumes adoption of the proposed I-394 route align­
ment changes.

Since the development of an LRT line in the Twin Cities 
Area is only at the speculation stage at this point, the study 
of LRT impacts must be based on a number of "givens." In all 
cases, these assumptions can be considered realistic and in­
tended to yield conservative and justifiable results. Since a 
total of five independent alignments are considered over the 
course of the study, a consistent set of base assumptions will 
also enable useful comparisons to be made between alternative 
alignments. This, in turn, i'-lill be useful in the final devel­
opment of revised Metropolitan Council transportation goals. 

PRESENTATION OF THE ANALYSIS 

Each of the four study corridors were described s�parately. 
In each corridor one alignment was studied except in the Minne­
apolis West/Southwest where two alignments were studied. In 
each alignment LRT will be compared to a Non-LRT alternative. 
The four study corridors and the potential alignments within 
them are shown in Figure II-1. 

Each of the five study alignments is examined in a separate 
chapter. In these chapters the corridors will be referred to as: 

CORRI DOR 

Minneapolis West/Southwest 
St. Paul West and Minneapolis East 
St. Paul North/Northeast 
Minneapolis Northwest 

DESCRIPTION 

West/Southwest 
University 
Northeast 
Northwest 

It should be reemphasized that each recommended alignment 
constitutes an individual LRT line. The discussion of multiple 
corridors does not imply a system. 
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CONSTANTS 

Throughout the f·lve alignment ana·lysis certain aspects will 
remain c onstant. Therefore, in o der that these not be repeated 
with each corridor they wil l  be stated here: 

Ride ship Forecasts 

The sketch p·lanning mode1 developed by the Metropo.litan 
Council was used to forecast LRT ridership for \A/Ork tr ps. Total 
daily pa ronage was generated from these wo k rip figures based 
upon factors obtained from the regional model. The sketch plan-
ning model also forecasts numbers of passengers us ng the local 
bus system that serves the c orridor. Addit·ional information 011 
forecasting methodology may be found in the Technical Supp ernent. 

Operatin� P an 

Operating Plans are based on est1mated LRT schedu e speeds 
between stops. Schedule speed includes 1r;aiting time at each 
stop (d1'\lell time) and is estimated based o established e ation-
ships of distance between stops, accel eration/decel e at on ates 
and maximum s eed capab"ility. Impo tant assumptions made in pre-
paring speed estimates were: 

1. LRT 11.Jil l have signal preemption capability at 50 per-
cent of all signa1·lzed intersections 1dhen perating
on city streets. With signal preempt on t e LRT op-
erator wnl be able to change the traffic signal in
his/her favor. Some signal preemption equipment is
already i place along University Avenue. This study
assumes LRT wi1 be able to use this equipment.

2. When LRT ope ate:::, on city streets t 1tJi11 be p si-
ca ly sepa ated from automotive traff th ough the
use of low co crete me ians rail ings 0 plantings, or
t h e i k e . T h i s iv i l l m i 11 i m z e t r a f f i c c o n c t s 11 d
help improve LRT operat ng speed.

Days and Hours of Operation 

LRT will operate 7 days a week including holidays. Weikday 
and Saturday operations will being at 5:00 A.M. and continue un-
til 1:00 A.M. On Sundays and holidays service will begin at 7:00 
A.M. and continue until 11 :00 P.M.
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Annual Vehicle Mil es 

Annual vehicle miles are an indication of equipment utili­
zation efficiency and are used in this study as one basis of 
energy impact analysis. Vehicle miles are calculated on the 
basis of the anticipated number of round trips occurring on 
weekdays, Saturdays, Sundays and holidays. To this, an addi­
tional percentage must be added to account for non-revenue car 
miles. Non-revenue mileage is primarily for deadheading (trips 
without passengers to reach maintenance shops, yards, or to the 
starting point of a revenue run).. This percentage cannot be 
accurately predicted. The actual percentage will depend upon 
the location of the maintenance shops and storage yards and 
actual scheduling of revenue runs. It can be assumed that 
scheduling will be efficient but this study does not explore 
maintenance and storage yard locations. New systems may ini­
tially have high non-revenue mileage due to startup difficulties 
but, if efficiently planned, non-revenue mileage should be less 
than 5 percent of revenue miles. For purposes of this study a 
3 percent figure has been used for non-revenue vehdcle miles, 
except in the University corridor, where no non-revenue miles 
were assumed. 

Modal Interface 

Planning for mode interchange at LRT stops will require 
close interagency cooperation and coordination. Changes may be 
required for improved automobile access. These may include es­
tablishing one-way streets or revising traffic signals. Bus 
routes will need to be revised to feed LRT stops. Pedestrian 
links to the surrounding neighborhood will need to be strengthened. 

Automobile Access and Parking. Steps shoulp be taken to 
assure that commuters who will drive to and park at the LRT stop 
and those who will be driven to and dropped off at the LRT stop 
can do so with relative ease. If auto access and parking become 
problems, patrons will be discouraged from using LRT. 

Pedestrian Requirements. If LRT stops are to be successfully 
integrated into their respective neighborhoods, safe accessibility 
for neighborhood residents is essential. Sidewalks leading to the 
LRT stop should be rehabilitated. 1

1 Walk 11 phases may need to be 
integrated into traffic signal cycles. Lighted walkways should be 
provided throughout the immediate area surrounding the LRT stop. 
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Fee r Bus Service. Existing bus service along the study 
corridors will need to be realigned to create new bus routes to 
connect neighborhoods to LRT stops and to eliminate parallel 
service. 

Capital Costs 

For each alignment there are four aspects of capital costs. 
T h e s e a r e : 1 ) r i g h t - o f - 11 a y a c q u i s i t i o n ; 2 ) c o n s t r u c t i o n ; 3 ) 
v e hi c 1 es ; a n d 4 ) pa r k i n g l o ts . 

Right-of-Way Acquisition. Each LRT alignment requires ap-
prox i ma tel y a 3 6 f o o t r i g ht -o f -11 a y f o r o per a ti o n s p 1 u s ad d i ti o n al 
width for LRT stops and yards. Rights-of-way acquisition costs 
are estimated at $4.00 per square foot except where LRT operates 
on city streets, in which case no right-of-way costs are included. 

Con s t ru c ti on . L R T l i n e a n d i n f r a s tr u c tu r e c o s t s a r e b a s e d 
upon recent LRT unit costs experienced in such cities as San 
Diego and Calgary. 

Vehicles. Vehicle costs are based upon a 1978 unit cost of 
$800,000 per Boeing vehicle escalated at 10 percent per annum to 
1980 or $968,150 each including $300 per vehicle for on-board 
traffic signal preemption equipment. The basis for the number 
of vehicles required is the maximum passenger load point, the 
number of passengers anticipated during peak h our operations, 
and a capacity per vehicle of 140 passengers. Vehicle capacity 
was established to be consistent with Metropolitan Transit Com­
mission (MTC) bus loading philosophy. 

Parking Lots. Parking costs are determined by using an 
average land cost of $4.00 per square foot or $1,600 per space. 
A construction cost per space of $1,400 is used. This figure 
is consistent with recent park-n-ride lot costs in the Metropol­
itan Area. 

Operating and Maintenance Costs 

Costs are estimated by using established 1976 unit costs 
escalated at 10 percent per annum to 1980. The number of LRT 
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operators required is estimated based upon established relation­
ships between the number of operators and peak period vehicles. 
Operating and Maintenance Costs are also estimated for the bus 
collection and distribution system. 

Annualized capital costs are arrived at by determining the 
useful 1 ife expectancy of each major cpaital component and amor­
tizing its cost over this useful life. Annualized bus costs are 
based upon an MTC maintenance facility cost of $43,560 per bus, 
an overhaul facility cost of $11,660 per bus, a capital cost of 
$150,000 per bus, and a useful life of 12 years. 

Impact Analysis 

Land Use. LRT development will not produce a major shift 
in land use patterns. As shown in the previous section, the 
prevailing market demands and land use policies have much more 
to say about land use changes than will the development of an 
LRT line. What is likely to occur, however, is an increase in 
density in complementary uses at or around the individual stop 
sites. 

The projection of land use impacts at each site was based 
on an analysis of key factors relating to the availability and 
clear ownership of the land; the physical desirability of the 
parcel and surrounding development; and the prevailing economic 
conditions, community support, and public land use policies im­
pacting on development of each site. From this analysis of in­
dividual characteristics and development potential, a judgment 
was made concerning the degree to which each development would 
have occurred as a direct consequence of LRT development. 

In each study alignment, the analysis has assumed current 
zoning and land use policies. 

Energy. Calculation of the energy consumed by an LRT or 
alternative system consists of vehicle operation of an LRT or 
an alternative system on an annual basis. It is assumed that 
the infrastructure for the Non-LRT system will be built in 
either case. Actual calculation of energy consumption was ac­
complished by means of a computer model. 

Energy impacts are based on the level of operations in the 
year 2000 and give emphasis to analysis of comparable LRT and 
Non-LRT systems. 
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Environment. Analyzing the potential environmental impact 
of an LRT involves studying both objective data and subjective 
human reactions. Studies in other cities have not always found 
objective analyses consistent with the perception of residents. 1 

Pollutant loads, noise and visual problems of LRT are described 
based on calculable data and the expected perception of people 
affected by the system. 

Pollution from the operation of a transportation system 
will affect the air, water and land, The pollutant impacts of 
an LRT system are based on the amount of electrical energy con­
sumed, and, for the Non-LRT alternative, on the gallons of gaso­
line or diesel fuel consumed by the additional cars and buses 
that would be needed if no LRT existed. 

The pollutant impacts of LRT and Non-LRT alternatives re­
flect the pollution associated with not only the combustion of 
fuel but also obtaining it at the well or minehead, transport­
ing, refining, etc. 

1 Environmental Impacts of BART� U.S. Department of Transporta­
tion� April 1979. 
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INTRODUCTION 

CHAPTER III 

WEST/SOUTHWEST CORRIDOR 
WEST ALIGNMENT 

The West/Southwest Corridor best represents that corridor 
with longer trips and which would permit higher LRT operating 
speeds to attract patrons. Major communities in the corridor 
include: St. Louis Park, Hopkins, Minnetonka, Wayzata , and 
Golden Valley. Major transportation facilities include several 
multilane highways (TH12, TH55 , TH7), and three rail lines (Chi­
cago and Northwestern, Burlington Northern, and the Chicago, 
Milwaukee, St. Paul and Pacific). 

ALIGNMENT SELECTION 

The alternative alignments tested in the West/Southwest 
are shown in Figure II-1. They are, from north to south: 

o C&NW Railroad North of TH55

o TH5 5

o TH12

o BN Railroad between TH12 and TH7

o TH 7

o C&NW/CMTP&P Rail road parallel to TH7

The sketch planning analysis revealed that there was little 
difference between the alignments in terms of patronage. There­
fore, alignment selection v-1ds based on factors other than patron­
age. On the basis of criteria described in Chapter II, and in­
put from the various committees overseeing the project, TH12 and 
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the C&NW Railroad parallel to TH7 emerged as the preferred 
alignments in the West and Southwest, respectively. 

Trunk Highway 12, the selected West alignment, has been 
the subject of considerable study since its reconstruction as 
Interstate 394 has been proposed. At its present design stage, 
LRT or an alternative mode could be incorporated relatively 
easily into I-394 design. TH12 serves n umerous communities and 
activity nodes along its length, is intersected by several lim­
ited access highways, is a prime commuter route, and is gener­
ally overutilized by automotive traffic. 

LRT ALTERNATIVE 

LRT Stop Locations 

Alignment details and LRT stop locations are shown in Fig­
ures III-l and III-2. Beyond the Minneapolis Central Business 
District LRT stops are spaced, on the average, just under one 
mile apart. Within the CBD, stops are spaced, on the average, 
two-tenths of a mile apart. Stops have been located to maxi­
mize patronage potential while not compromising LRT operational 
capabilities. Table III-1 notes each proposed LRT stop. 

TABLE III-1 

PROPOSED LRT STOPS-WEST 

Walker & Lake Street 
Lake Street & THlOl 
THlOl & TH12 
Parkers Lake Rd. & TH12 
Ridgedale Drive & TH12 
CR73 & THl 2 
Shelard Parkway 
Texas Ave. & THl2 
Louisiana Ave. & TH12 
Colorado Ave. & TH12 
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Vernon Aven ue & TH12 
Tyrol Hills & TH12 
Penn Ave. & TH12 
Wayzata Boulevard & Linden Ave. 
6th St. & 2nd Ave. 
Hennepin Ave. & 6th St., South 
Nicollet Mall & 6th St., South 
2nd Ave.,South & 6th St.,South 
4th Ave.,South & 6th St.,South 
Chicago Ave. & 6th St .• South 
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Ridership Forecasts 

Total daily LRT ridership is estimated at 27,800 or 2.6 
percent of total travel in the corridor. The number of passen­
gers passing the maximOm load point during the peak hour is 
2,800. 

Table III-2 compares forecasted LRT travel to total corri­
dor travel and corridor travel by other modes. Daily inbound 
ridership is shown on Figures III-3 and III-4. 

TABLE III-2 

FORECAST T RAVEL BY MODE-WEST LRT 

24 Hours 
MODE (OOO's) 

Auto Driver 607. 9
Auto Passenger 38 9. 2
Local Bus Passenger l 5 . 1
LRT Passengers: 

Mp 1 s. Downtown l O. 6
Non-Downtown 1L2

To ta l LRT 27 . 8

TOTAL l 04 O. 0

Operating Plan 

Percent 

58.3 
37. 4

l . 5

l . O
l . 6
2. 6

1 00. 0 

Peak Hour Passing 
Maximum Load Point 

5,860 
l , 175

2,800 

9,835 

Percent 

5 9. 6 
11 . 9 

28.5 

l 00. 0

Table III-3 shows the operating plan in the West in terms 
of hea dways by hour and day. 
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5 A.M.- 7 

7 A. M. 9 

Weekdays l 5
Saturdays 30
Sundays &

Holidays 

TABLE III-3 

OPERATING HEADWAYS 
(Minutes) 

A.M.- 9 A.M.- 4 
A.M. 4 p. M. 6 

5 l 5
30 30

60 60 

p . M. - 6 P.M.- 11 P.M.-
p. M. 1 1 P.M. 1 A. M. 

5 1 5 1 5 
30 30 30 

60 60 

Table III-4 shows scheduled speeds and times between LRT 
stops as well as the cumulative time and distance from the 
terminal point. Average schedule speed along the 12.5 mile 
long line is approximately 21 miles per hour. Approximately 
33.5 minutes are required to make the trip from Chicago Avenue 
and 6th Street South to Wayzata. 

Feeder Bus Operations 

To complement the West LRT line, a bus system providing 
feeder service to the LRT line will be required. The bus serv­
ice would operate in a predominantly north-south direction, us­
ing existing arterials, and would provide crosstown service as 
well as feeder service. Based upon the projected volumes of 
feeder bus riders and operating characteristics in the West cor­
ridor, a fleet of 53 feeder buses would be required, including 
six spares, according to MTC staff. 

Annual Vehicle Miles 

Total annual vehicle miles are calculated at 887,880 in the 
West. Vehicle mile calculations are shown in the Technical Sup­
plement. 
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TABLE III- L: 

SCHEDULED SPEEDS, TIME, AND DISTANCE - WEST 

Crunulative 
Crunulative Distance 

Scheduled Scheduled Time From From 
Distance Speed Time Terminal Terminal 

Chicago & 6th St. s (Hospital) (Miles) (MPH) (Seconds) (Minutes) (Miles) 

4th Ave. s. & 6th St. s. 0.30 12 1. 50 1.50 0.30 
2nd Ave. s. & 6th St. s. 0.20 12 1.00 2.50 0.50 
Nicollet Ave. & 6th St. s. 0.20 12 1.00 3,50 0.70 
Hennepin Ave. & 6th St. s. 0.10 12 .50 4.00 0.80 
6th St. & Second Ave. N. 0.10 12 .50 4.50 0.90 

....... Wayzata & Linden Ave. (Parade) 1.10 25 2.65 7,15 2.00 
....... 

....... Penn Ave. & TH 12 0. 15 25 1.15 8,95 2.75 
I Tyrol Hills & TH 12 1.20 25 2.10 11.85 3,95 

Vernon Ave. & TH 12 0. 15 25 1.15 13.65 4.10 
Colorado Ave. & TH 12 o.4o 25 1.00 14.60 5,10 
Louisiana Ave. & TH 12 0.50 25 1.12 15.80 5.60 
Texas Ave. & TH 12 o.4o 25 1.00 16. 75 6.00 
Shelard Parkway & TH 12 1.50 25 3.36 20.35 7,50 
CR 73 & TH 12 0.50· 25 1.12 21.55 8.00 
Ridgedale Dr. & TH 12 0.50 25 1.12 22.75 8.50 
Parkers Lake Rd. & TH 12 1.75 25 4.12 26.95 10. 25
TH 101 & TH 12 1. 25 25 3.00 29,95 11.50
Lake St. & TH 101 0.50 20 1.50 31.45 12.00

·· Walker St. & Lake St. (Wayzata) 0.50 15 2.00 33.45 12.50
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TABLE III-5 

CONSTRUCTI ON COST ESTIMATE - WEST 

Item 

Cross Ties 
Stone Ballast 
115# Ra il 
Exc avation 
Electric Grade Crossings 
Crossovers (Includes 2 turnouts) 
Stops 
Utility Relocation in CBD 
36' Grade Separation Extensions 

36 1 Share of Base Gra d ing 
Bus Ba ys and Pedestrian Ramp 

@ Selected Stops 
Pedestria n  Bridge a nd Ramp 

@ Colorado Avenu e 
Pedestrian Ramp 

@ Tyrol Hills 
Substation 
Ro adwa y: 6 11 Concrete 
Car Shop 
Simple Catenary System 
Signal Comm + Wa yside Controls 
Pavement Removal 
Traffic Signal Preemption Equip. 

Quant i ty 

69,960 
46,640 

139,920 
127,111 

l 2
39
26

4 major 
17 minor 

10.6 

8 

1 

l 0
14,667 

l 
1 3. 5 
1 0. 3 

132,000 
27 

1980 PRICES: 

Unit 
Un it Price $ 

Each 47 
Linear Yards 35 
Linear Feet 75 
Cubic Yards 23 

Each 275,000 
Each 70,000 
Each 14,133 

Blocks 500,000 
Each 144,000 
Each 72,000 
Mi le s 500,000 

Each 360,000 

Each 325,000 

Each 75,000 
Each 405,000 

Square Yards 30.35 
Each 975,000 

Route Miles 798,000 
Route Miles 784,550 
Square Feet 4.92 
Intersection 8,000 

SUBTOT/\L 
+ 15% Contingency
+ 10% Engineering &

Mobilization 

TOTAL 

USE 

Amount 

$ 3,288,120 
1,632,400 

10,494,000 
2,923,553 

840,000 
551,187 

13,000,000 
576,000 

1,224,000 
5,300,000 

2,880,000 

325,000 

75,000 
4,050,000 

446,000 
975,000 

10,773,000 
8,080,865 

649,440 
216,000 

$68,299,565 
10,244,934 

6,829,956 

$85,374,455 

$85,374,000 



Construction Requirements and Costs 

Total construction costs are estimated at $85.3 mil lion in 
1980 dollars. It should be noted that construction costs in the 
West would be higher if LRT were not planned in conjunction with 
I-394 construction. Construction costs are shown in Table III-5.

Right-of-Way Acquisition. Costs are estimated at $8.l mil­
lion for the 10.6 miles of the 12.5 mile line not located on 
city streets. 

Parking Lots. Approximately 2,500 parking spaces will be 
required. Most of these will be located west of CR18 where 
lower land costs (approximately $4.00 per square foot) will make 
parking economically feasible. 

Vehicles. There will be 28 vehicles required for revenue 
service. This includes three spares. Total vehicle costs are 
estimated at $27.1 million. Calculation of vehi cle require­
ments is shown in the Technical Supplement. 

Feeder Buses. Including seven spares, 53 buses, at $150,000 
each plus $55,200 per bus for maintenance and overhaul facilities, 
would cost a total of $10.9 million. 

Capital costs are summarized in the following table: 

TABLE III-6 

CAPITAL COST SUMMARY-WEST 

CATEGORY 

Right-of-Way Acquisition 
Construction 
Vehicles 
Parking Lots 

Subtotal 
Feeder Bus System 

TOTAL 

III-ll

COST IN MILLIONS OF DOLLARS 

$ 8. 1 
85.3 
27. 1

7. 5

$1 28. 0 
1 0. 9 

$138.9 



TABLE III-7 

ANNUAL L RT OPERATING AND MAINTENANCE COSTS INFLATED TO YEAR 1980 

Based on 1976 Unit Cost Relationships 
(�Jest) 

Item (With 1976 Unit Cost) 

Track Maintenance 
(.34/Vehicle Mile Traveled) 

Shelter Maintenance 
($500/Shelter) 

Yards & Support Maintenance 
($1,000/Peak Hour Vehicle) 

Electrical Maintenance 
(.04/Vehicle Mile Traveled) 

Communications & Control Maintenance 
($2,500/Track Mile) 

Vehicle Maintenance 
(.24/Vehicle Mile Traveled) 

Vehicle Energy Consumption 
(. 14/Vehicle Mile Traveled) 

Maintenance Facility Energy Consumption 
($50/Peak Hour Vehicle ) 

Vehicle Storage Energy Consump tion 
($400/Peak Hour Vehicle) 

MTG Operators Salary plus Benefit 
($16,867) 

Other Transportation 
(. 17/Vehicle Mile Traveled) 

SU BTOTAL 

General & Administrative 
(15% of S ubtotal) 

1976 TOTAL COST 

Inflated at 10%/Annum to 1980 

TOTAL 

USE 

$ 301,879 

19,000 

20,000 

35,515 

51,500 

213,091 

124,303 

l , 00 0

8,000 

506,010 

150,940 

$1,437,238 

5,586 

$1,652,824 

$2,419,899 

$2,419,899 

$2,420,000 

Unit Cost Source: Light Rail Transit, A State of the Art, U.S. Department of 
Transportation, 1976. 

Operator's Cost Source: Metropolitan Transit Commission. 
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Total capital costs, exclusive of feeder bus requirements, 
are estimated at $128 million in 1980 dollars, or about $11.l 
million per double tracked mile. 

Operating and Maintenance Costs 

Table III-7 shows estimated annual LRT operating costs to-
taling $2.4 million. Feeder bus costs for the 53-bus addition 
to the MTC fleet are estimated at $3.9 million. Costs are based 
upon the need for approximately 2.02 million bus miles at $1.10 
per mile and 92,000 bus hours at $18.34 per hour (See Table III-
8 . ) . 

TABLE III-8 

LOCAL BUS SERVICE ANNUAL 
OPERATING AND MAINTENANCE COSTS - WEST 

(1980 Dollars) 

ITEM 

Annual Bus Miles: 
2,019,000 

Annual Bus Hours: 
92,000 

UNIT COST 

$1.10/mile 

$18.34/hour 

TOTAL 

USE 

COST 

$2,220,900 

1,687,280 

$3,908,180 

$3,908,000 

Total annual operating and maintenance costs exclusive of 
annualized capital costs, are estimated at $6.3 million. On a 
cost per passenger basis, this works out to about $0.78. 
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Annualized Capital and Operating Costs 

Ann u a 1 i zed ca pi ta 1 co st s a s sum e t ha t to ta 1 pro j e c t cos ts 
would be locally financed. Each category of capital expense 
(for example, buildings, vehicles, tracks, etc.) has been amor­
tized over a useful life expectancy ranging from 2 to 40 years 
depending on the category. Table III-9 shows total annual op­
erating and maintenance costs including annualized capital 
costs for LRT in the West. Annualized capital costs are calcu­
lated in the Technical Supplement. 

TABLE III-9 

TOTAL ANNUAL LRT OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS - WEST 

Operating and Maintenance Costs 
Annualized Capital Costs 

TOTAL 

$ 6,328,000 
13,600,000 

$19,928,000 

Annualized capital costs are in 1980 dollars. The rela­
tionship between annualized capital costs and annual operating 
and maintenance costs is only accurate for the first year of a 
capital investment. 

Operating Costs Versus Revenues 

Table III-10 compares operating costs to the revenues an­
ticipated. A fare of $0.50. 
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TABLE III-10 

ESTIMATED LRT OPERATING COST VERSUS REVENUES 
IN 1980 DOLLARS - WEST 

Total Annual LRT Passengers 

Annual LRT Operating & 
Maintenance Costs* 

Annual Feeder Bus Operating 
and Maintenance Costs 

Annual LRT & Feeder Bus 
Operating and Maintenance Costs 

LRT Revenue Generated at $0.50 
Fare 

Surplus/(Deficit) 

USE 

*Not including annualized capital costs 

Impact Analysis 

8,187,000 

$2,420,000 

$3,908,000 

$6,328,000 

$4,093,550 

($2,234,450) 

($2,234,000) 

Land Use. LRT development along the West alignment would 
not lead to any major shift in patterns of land use; the pre­
vailing market demands and land use policies are much more cri­
tical to land use change in this corridor than would be the de­
velopment of an LRT line. What is likely to occur with LRT is 
an increase in density of development at or around the individ­
ual LR T stops .1 

• 1 The methodology and assumptions underlying the land use impact 
analysis were de~cribed previously in Chapter II of this report. 
The analysis is based on a detailed parcel-by-parcel assessment 
of vacant and underutilized land supplemented by input from 
planners and city engineers in each of the affected communities. 
This section presents a summary of the detailed research find­
ings. Pertinent charts and maps reflecting the analysis at 
each LRT stop are found in the Technical Supplement to this 
report. 
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The Metropolitan Council 1 s social and economic profile data 
base (bui1t into the Transpor ation J\.nalys s ne Mo e has pro•" 
jected continued strong residential. commercial and industrial 
growth in the general West corridor area to the year 2000. As 
shown in Table III-11, an estimated 1,900 acres of land is ex­
pected to be developed in this corridor between 1990 and 2000. 
This amounts to about 5 percent of the development activity ex-
pected for the entire in Cities Metropolitan Area over the 
same 10 year period. 

TABLE III-11

CORRIDOR AND REGIONAL DEVELOPMENT* ESTIMATES, 1990-2000 
(In Acres) 

CHANGE 

WEST CORRIDOR ACREAGE** l 9 90 2000 1990-2000 

Residential 
Commercial 
Industrial 

TOTAL 

METRO AREA ACREAGE 

Residential 
Commercial 
Industrial 

TOTAL 

17,331 
1 , 6 7 8 
3,974 

22,983 

174,532 
l 5 , 84 l
53,528

243,901 

18,425 
2,001 
4,461 

24,887 

"196,005 
20,174-
63,368 

279,5l]. 

1 , 0 94 
3 23 
487 

l ,904

21 , 4 7 3 
4,333 
9,840 

35,646 

*Since these figures are based on uti ized acreage the esti­
mates do not reflect redevelopment activity 1,11here the land
use remains unchanged.

**Includes an area 
ridor alignment. 
CBD. 

l to  3 miles on either s de of the West car­
These estimates also include the Minneapolis

Source: Socio-Economic and Land Use File, Metropolitan Council, 
1 98 O. 
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The primary land use impacts associated with development 
of an LRT line a·long TH12/I-394 alignment can be expected to 
occur within 0.5 mile of the individual LRT stops. Beyond a 
0.5 mile radius, developments could not conveniently ser�e 
passengers boarding or disembarking at the LRT stops. Because 
most of the stops along this alignment already are well devel­
oped intersections, are economically stable, and are controlled 
by relatively conservative land use policies, the actual devel -
opment impacts from construction of an LRT will be small--only 
a fraction of l, 900 acres of development projected for the full 
corridor over the decade. 

Projected land use development in the vicinity of the West 
alignment LRT stops for the decade 1990 to 2000 is shown in Ta­
ble III-12. In total, an estimated 256 acres of land can be 
expected to develop or be redeveloped within a half-mile radius 
of individual LRT stops. Of this total, about half or 136 acres 
of land can be expected to develop as a direct consequence of 
the LRT line. About one-third of this amount would be new de­
velopment, while about two-thirds of the acreage would be in 
redevelopment. Based upon an analysis of the development poten­
tial of individual land parcels, it is estimated that establish­
ment of an LRT line along the West alignment would result in 
development of 81 acres of residential property, 46 acres of 
commercial property, and 9 acres of redeveloped industrial prop­
erty. 

TABLE III-12 

PROJECTED LAND DEVELOPMENT WITHIN 0.5 MILE 
OF THE WEST ALIGNMENT LRT STOPS, 1990-2000 

(In Acres) 

Acreage Projected to 
Develop Around LRT 
Stops, l 990-2000 

Acreage of Development 
LRT Induced: 

Residential 
Commercial 
Industrial 

TOTAL 

Source: Midwest Research 

NEW 
DEVELOPMENT 

78.0 

38.5 
6.0 
0 

44.5 

Institute 
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REDEVELOPMENT 

178.4 

42.5 
4 0. 4 

9.0 
9'1:9 

TOTAL 

256.4 

81 . 0 

46. 4 
9.0 

136.4 



The direct impacts of L developments along the West 
alignment, based on current municipal land use cont o s and 
density allowances, would be the construction (or redevelopment) 
of about l ,175 high and medium density multi-family housing units, 
more than 570,000 square feet of retail and office commercial 
space, and nearly 200,000 square feet of industrial space. As 
indicated in Table III-13, the construction impacts in 1980 
dollars of this LRT-induced residential, commercial and indus­
trial development would be on the order of $71 million. 

While $71 million in construction impacts is a substantial 
figure, it is important to understand that this is not new re­
gional development but, in all likelihood, is development shifted 
from other locations within the West corridor. It also repre­
sents only 136 acres out of an estimated 1900 acres of land, in 
the West corridor, projected to develop during the decade 1990 
to 2000 

These land use impacts are based on prevailing land use 
density allowances and control policies. By giving greater 
emphasis to available control policies and development strate­
gies, it is likely that higher densities and larger scale de­
velopment efforts could be achieved along the West LRT alignment 
Three potential strategies for generating larger scale, more 
concentrated development around the LRT stops are identified in 
Table III-14. 

Energy. The projected en rgy impacts o an LRT line and 
supporting feeder bus system in the West corridor are shown in 
Table III-15. As indicated a total annual consumption of about 
171,150 million (M)BTU 1 s of energy is projected for an LRT sys­
tem operating along that alignment in the year 2000. Of this 
total, slightly more than half would be coal-based electrical 
energy used in powering the LRT vehicles The other half would 
be oil-based energy used in operating the feeder bus system. 

Environment. The environmental impacts associated with the 
operation of an LRT line n the West cor idor will nvolve air, 
water, and land pollution; noise and visual im cts. The pol­
lutant impacts are based o the electrical ene gy consumed in 
powering the LRT vehicle and the diesel fuel required in oper-
ating the feeder bus system. As shown n e III-16, more 
than 3.2 million pounds of pollution can be associated with op­
eration of the LRT system in the West corridor over a 1 year 
period. Of this total, about 87 percent, or 2.8 million pounds 
of pollution, is tied to coal-based electrical generation, with 
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TABLE III-13 

PROJECTED LRT-INDUCED LAND USE 
CHANGES AND CONSTRUCTION IMPACTS, 

WEST ALIGNJ\1ENT - 1990-2000 

Projected LRT-Induced 
Land Use Changes 

Residential Multi­
Family Units 

High Density 
Medium Density 
Low Density 

Commercial Square 
Footage 

Retail 
Office 

Industrial Square 
Footage 

Projected LRT-Induced 
Building Construction 

Total 

Total 

New 
Development 

175 
280 

0 

455 

0 
104,500 

104,500 

0 

(in 1980 Construction $ 1 s)* 

Residential 
Commercial 
Industrial 

Total Construction 
Impact 

$18.4 million 
4.3 million
0.0

$22.7 million 

Redevelopment 

$27.9 
17,3 

3.5 

518 
200 
0 

719 

76,000 
392,290 

468,290 

196,000 

million 
million 
million 

$48. 7 million 

Total 

693 
480 

0 

1,173 

76,000 
496,790 

572,790 

196,000 

$46.3 million 
21.9 million 

3.5 million 

$71. 7 million 

*Does not include costs of demolition, relocation, parking, landscaping, or
other site preparation costs.

Source: Midwest Research Institute
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TABLE III-14 

POTENTIAL STRATEGIES FOR GENERATING MORE CONCENTRATED 
DEVELOPMENT AROUND LIGHT RAIL TRANSIT STOPS 

l. Establish a single agency or transit development cor­
poration with the authority for applying development
considerations in locating LRT stops, making route
alignment decisions, and supporting the use of inno­
vating land use control techniques.

2. Develop or expand the use of incentive techniques for
application in cases where weak market demand is hold­
ing back development. Some of the techniques that
have been shown to be effective in other cities in­
clude:

o Tax exemption and abatement
o Special capital improvements
o Tax increment financing
o Equity participation
o Loans and guarantees
o Direct public development

3. Institute land use techniques to oversome multiple
ownership constraints. Some techniques that have
been given high marks in this application include:

o Zoning (in particular, special districts, in­
centive zoning, floating zones, planned unit
developments and conditional zoning)

o Property tax program linked to a program of
rapid and accurate assessment

Source: Transit Station Area Joint Development: 
Strateqies for Implementation--Executive 
Summary, 1976, by Administration and Management 
Research Association of New York City, Inc. 
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TABLE III-15 

PROJECTED ENERGY CONSUMPTION WITH 
LRT OPERATION, WEST ALIGNMENT, YEAR 2000 

LRT Line Feeder Buses 

Annual Vehicle Mil es 992,400 2,019,000 miles 1

Projected Fu e 1 8 K\�H / 4 miles/ 
Efficiency vehicle mile 2 gallon (diesel) 3 

Annual Energy 7,939,200 
Consumption KWH 504,750 gallons 

BTU Is of Energy 
Consumed 4 91,300 MBTU's 79,850 MBTU's 

TOTAL ANNUAL ENERGY CONSUMPTION - 171,150 MBTU 1 s 

1 Based on Metropolitan Transit Commission (MTC) esti­
mate of total bus miles required in the year 200 to 
service an LRT line along TH12. 

2LRT vehicle fuel efficiency based on estimate of the 
Boeing Company, the proposed LRV manufacturer. 

3 8ased on projections by the Metropolitan Transit 
Commission. 

4 Energy consumption figures assume not only the burn­
ing of coal to produce electricity and the burning of 
the diesel fuel, but the total energy required to ob­
tain the source fuels from the well head and coal 
mine, to refine them, to transport them, and ulti­
mately to consume them. 
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Air Pollution 

Particulate 

TABLE III-16 
PROJECTED POLLUTANT LOADS 1 - WEST 

ALIGNMENT LRT SYSTEM, YEAR 2000 
(In Pounds) 

LRT 
Operations2 

283,000 

7,100 

Feeder 
Buses 

7,600 

160,300 

55,900 

Carbon Monoxide (CO) 

Hydrocarbons (HC) 

Nitrogen Oxides (NOx)

Sulfur Oxides (SOx) 

65,400 118,700 

Water Pollution 

Suspended Solids (SS) 

Chemical Oxygen Demand (COD) 

Bio chemical Oxygen Demand (BOD) 

Other 

Solid Waste 

Mining/Drilling Wastes 

Other Solid Wastes 

Total Pollutant Loads 

642,700 

1,583,900 

258,400 

2,840,500 

26,700 

200 

1,200 

JOO 

26,200 

7,200 

8,700 

413 ,, 00 

Total 

290,600 

160,300 

63,000 

184,100 

669,400 

1,200 

300 

26,200 

1,591,100 

267,100 

3,253,500 

1 MR.I's REEPA analysis projects a "cradle to grave" estimate of pollution,
i.e. pollutant loads at the well head and mine through to combustion
of the coal and petroleum fuels.

2 Assumes that electricity for LRT operations would be coal generated.
To the extent that this electricity is available from existing capacity 
or from other electrical sources - e.g. hydroelectric power - this estimate 
may overstate actual pollution impacts. The emphasis on coal is judged 
reasonable given current NSP source projections and prevailing trends. 
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most of this in the form of mining related wastes and power 
utility related air pollution. The primary on-site pollutants 
are associated with operation of the feeder bus system. 

Evaluating the impact of sound from operation of an LRT is 
a complex problem. While measurements of sound intensity are 
important, they can only be used to analyze the magnitude of 
the sound and not the human reaction to it. Noise has a psycho­
logical impact and individuals respond to sounds differently. 
Further, measurements and human perceptions are of integrated 
sound intensities. Sounds in combination cannot be analyzed 
strictly in an additive or subtractive manner. 

In general, the operation of an LRT along the West align­
ment should not significantly raise the perceived noise levels 
in the area. There is evidence in fact to suggest that LRT ve­
hicle operation may be quieter than buses and in some areas may 
be below automobile noise levels. At a speed of 40 miles per 
hour and a distance of 50 feet, a light rail vehicle will have 
an exterior noise level of 80 decibels (dBA's). By comparison, 
noise levels for buses on city streets and highways are between 
80 and 88 dBA, and automobiles at highway speeds approache 75 
to 80 dBA. 

Assessing the visual impact of an LRT is a subjective pro­
cess, where clearly defined parameters are lacking and differ­
ences between individuals judging the visual impact can be great. 

A modern LRT design that is sensitive to the characteris­
tics of the neighborhood through which it passes can at worst 
have no significant visual impact and at best may even be con­
sidered a benefit. As is amply demonstrated in many European 
cities, a carefully designed and landscaped LRT line can blend 
into the surrounding environment better than most other modes 
of transit. 

The greatest visual problem is likely to be the LRT over­
head traction support system. In the past, low-cost wood and 
labor dictated closely-spaced, unsightly pole supports. How­
ever, modern designs in Europe and Japan have demonstrated that 
overhead wire systems can be sensitive to appearance while still 
being economical. 

Another potential problem is parking around LRT stops. 
When space has been inadequate, commuters have been forced to 
park in the surrounding neighborhoods. This is often a major 
visual and noise complaint among neighborhood residents. 
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NON-LRT ALTERNATIVE 

The non-LRT alternative chosen for evaluation in the West 
corridor is the provision of High Occupancy Vehicle (HOV) lanes 
within the freeway. 

Characteri sties 

The HOV lanes follow the proposed I-394 route between down­
town Minneapolis and the intersection with I-494. Two reversi­
ble lanes located in the median of the freeway with access to the 
3rd Avenue distributor and the Lowry Hill Tunnel would provide 
preferential access and an exclusive right-of-way for carpools, 
vanpools, and buses. The main characteristics of the HOV lanes 
are summarized in Table III-17. 

TABLE III-17

HOV LANE CHARACTERISTICS - WEST 

Length 
Right-of-Way Width 
Number of Entrances to HOV Lanes 
Number of Intermediate Bus Stops 
Average Carpool/Vanpool Speed 
Average Bus Speed 
Peak-Period Headway for Buses 
Time of Operations 
Carpool Definition 

9.5 miles 
44 feet 

5 
4 

50 mph 
4 5 mph 

5 mi nut es 
Peak period 

2 + persons/car 

Express buses would enter the HOV lane at five points 
a l o n g i t s l e n g t h . A t e a c h e n t r a n c e p o i n t, b u s e s w o u l d o p e r a t e 
at 5 minute headways during the peak or 12 buses per hour. 
Therefore 60 buses per hour would be passing the maximum load 
point, just east of Penn Avenue in Minneapolis. 
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Ridership Forecasts 

The Metropolitan Council and the Minnesota Department of 
Transportation prepared HOV 1ane ridership forecasts. The 
sketch planning model developed by the Metropolitan Council was 
used to forecast HOV lane use for downtown oriented trips. 
These forecasts have been documented by the Minnesota Department 
of Transportation in their report, Transportation Analysis Re­
pox-t� M-253. The model output provides 24 hour home-based work 
trips for auto drivers, carpool drivers, carpool passengers and 
transit passengers. 

All transit passengers from the corridor west of THlOO 
destined for downtown Minneapolis were assumed to use the HOV 
lanes. Non-downtown Minneapolis oriented transit trips were 
estimated from the regional model. The transit passenger fore­
cast for work trips was expanded to total daily transit rider­
ship of the HOV lanes or express ridership was segregated from 
the ridership on the local bus system that serves the corridor. 
Two orientations for both the express and the local patronage 
figures have been considered. The results are summarized in 
Table III-18 and Table III-19. 

TABLE III-18 

HOV LANE DAILY TRANSIT RIDERSHIP - WEST 

�ess Service 

Minneapolis Downtown Oriented Trips 
Non-Downtown Oriented Trips 

TOTAL DAILY RIDERSHIP 

Minneapolis Downtown Oriented Trips 
Non-Downtown Oriented Trips 

TOTAL DAILY RIDERSHIP 

II I-25 

l 0,802
14,397

25,199 

722 
12,949 

13,671 



TABLE III-19 

FORECASTED TRAVEL BY MODE WITH HOV LANE 

Peak Hour Passing 
24 Hours Peak Load Point 

# of People % # of People % 

Auto Driver 610,400 58.6 4,565 46.4 

Carpool Driver 1 , O 7 0 l O. 9

Auto Passenger 390,700 37.7 l , 2 6 o l 2 . 8

Local Bus 
Passenger 13,700 l . 3

HOV Bus 
Passenger 25,200 2.4 

TOTAL 1,040,000 100.0 9,835 100.0 

Capital Costs 

HOV lane construction costs are itemized in Table III-20. 
HOV lane capital costs totaling approximately $77.2 million are 
shown in Table III-21. Cost estimates for right-of-way acquisi­
tion and con�truction were prepared by the Minnesota Department 
of Transportation in the development of the 1981 Interstate Cost 
Estimate. Parking lot costs assume identical parking facilities 
to those required for LRT. The number of vehicles required was 
calculated by the MTC as were maintenance and overhual facility 
costs. It should be noted t hat HOV lane construction costs 
would be higher if the HOV lane was not planned in conjunction 
with I-394 construction. 
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TABLE III-20 

CONSTRUCTION COST ESTIMATE - WEST HOV 

Item 

Grading (Including drainage, erosion 
control, clear and grub, etc.) 

Surfacing (Including subbase and base) 

Bridging for HOV including Entrys/Exits 

Bus Stops and Passenger Access/Facilities 

44 Ft. Grade Separation Extention 

4 Major 
14 Minor 

Traffic Control 

SUBTOTAL 

+30% Mobilization, Engineering, Con­
struction, Supervision, Contingencies,
etc.

TOTAL 

USE 

Cost 

$ 3,400,000 

4,000,000 

18,000,000 

l ,500,000

704,000 
1,232,000 

5,500,000 

$34,336,000 

10,300,800 

$44,636,800 

$44,637,000 

Source: Minnesota Department of Tr,ansportation. 
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TABLE III-21 

HOV LANE CAPITAL COSTS - WEST 
( l 9 8 0 Do 11 a rs )

Right-of-Way Acquisition 
Construction 
Vehicles (45 express buses) 
Feeder Buses (53) 
Park/Ride L ots 
Maintenance Facility ($43,560/bus) 
Overhaul Facility ($11,660/bus) 

TOTAL 

USE 

Operating Plan 

$ 5,000,000 
44,637,000 
6,750,000 
7,950,000 
7,500,000 
4,268,880 
1,142,680 

$77,248,560 

$77,200,000 

HOV operations would consist of line-haul express bus oper­
ations to downtown Minneapolis on TH12/I-394 complemented by 
local feeder bus service at key stops. 

Operating and Maintenance Costs. Based on the ridership 
forecasts, the following requirements found in Table III-22 
will result. 

TABLE III-22 

ANNUAL HOV LANE OPERATING AND MAINTENANCE COST - WEST 

Annual Vehicle Mil es = l, 778,000 
Annual Vehicle Hours = 56,000 

TOTAL 

USE 
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$1.10/mile 
$18.34/hour 

$1,955,800 
1,027,040 

$2,982,840 

$2,983,000 



Total annual operating and maintenance costs exclusive of 
annualized capital costs are estimated at $6.9 million. This 
works out to about $0.93 per passenger. 

Feeder Bus Requirements. For analysis purposes the same 
feeder bus system used for the LRT line was used for the HOV 
lane because the two services were essentially the same. Costs 
would therefore be the same--$3.9 million. 

Annualized Capital Costs. Annualized capital costs for the 
HOV lane are estimated at $8.0 million. Calculations appear in 
the Technical Supplement. Table III-23 combines annual operating 
and maintenance costs with annualized capital costs for HOV 
lanes. 

TABLE III-23 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS HOV LANE - WEST 

Operating and Maintenance Costs 

Annualized Capital Costs 

TOTAL 

$ 6,891,000 

8,000,000 

$14,891,000 

Annualized capital costs are in 1980 dollars. The relation­
ship between annualized capital costs and annual operating and 
maintenance costs is only accurate for the first year of a cap­
ital investment. 

Operating Costs Versus Revenues 

Table III-24 compares HOV lane operating costs to the 
anticipated revenues. Based on a $.50 fare, annual HOV lane 
revenues would exceed operating and mai�tenance costs by approx­
imately $727,700. When feeder bus operating and maintenance 
costs are included, the annual deficit is approximately $3.18 
million. 
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T,ll,BLE III-24 

HOV LANE ESTIMATED OPERATING COSTS ERS S REVENUES 

Total Annual HOV Passenge s 

Total Exp ess Bus Ope t ng and 
Maintenance Costs 

HOV Revenue Generated - @ $ 0 fa e 

Bus Collection/Distribut on Costs 

Total HOV and Bus Costs 

Surplus/(Defic t) 

COMPARISON OF LRT AND NON-LR - WES 

7 42 400 

$2,983,000 

$ ,7 0 700 

$3,908,000 

$6,891,000 

($3,180,300) 

Table III-•25 shovJs that though LRT 1rvi"l carry more total 
passengers than HOV, HOV will carry more peak hour passengers. 
Capital costs for LRT are approximately twice that of HOV but 
annual operating and maintenance costs for HOV are approxi­
mately 17 percent highe than LRT. HOV lane operat ng costs 
per passenger mile are 43 percent higher than for LRT. 

Impact Analysis 

Energy. The p ojected energy impacts assoc ated with th� 
r1 o n -L R T a l t e r n a t v e s y s t e m a e n d i c a t e d i n Ta b 1 e I I I -2 6 . A s 
shown, an HOV system including feeder buses wo ld consume on an 
annual basis about 150,200 MBTU 1 s of ener9y. permit i:i bal-
anced comparison with the LRT model, the analysis a so includes 
the estimated 3.6 mi-ilion automobile m les driven by individuals 
that would ride the LRT bu would not ri e the HOV buses. By 
incorporating these auto mi es into the o ~LR -lte native 
model, the annual energy impact reaches 166,200 MBTU"s. 

In terms of overall energy consumption, the LRT and non­
LRT alternative come out essentially even, with the LRT model 
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TABLE III-25 

SUMMARY COMPARISON - WEST: LRT VERSUS NON-LRT 

24 Hour Ridership 

Peak Hour Ridership 

Capital Cost 

Annual Operating & 
Maintenance Cost 

Operating & Mainten­
ance Cost/Passenger 

Ann u a 1 i zed Cap i ta 1 
Cost 

Sur pl us/ ( Def i c i t) * 

Surplus/(Deficit)** 

LRT 

27,800 

2,800 

$138.9 million 

$ 6 . 5 million 

$0.80 

$ 13.6 million 

( $ 2.2 million) 

( $ 15.8 million) 

*Excluding annualized capital costs.

**Including annualized capital costs. 

Non-LRT 

25,000 

2,940 

• $77•.2:imill ion

$ 6. 9 million

$0.93 

$ 8.0 million 

( $ 3. 2 million) 

($11.2 million) 

only about 3 percent higher than the non-LRT alternative (171,150 
MBTU's to 166,200 MBTU's for the non-LRT alternative). 

An important issue in the consideration of an LRT system 
in the Twin Cities is the potential for petroleum fuel conser­
vation. As shown in Table III-27, the LRT model in the West 
corridor is projected to save 555,700 gallons of petroleum fuel 
during the year 2000. Eighty percent of this total would be 
attributable to reduced bus service needs in the corridor. In 
addition, an estimated 111,200 gallons of gasoline would also 
be saved because of the ability of the LRT to entice more 
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TABLE III-26 

PROJECTED ENERGY CONSUMPTION FOR THE 
NON-LRT ALTERNATIVE, WEST ALIGNMENT, YEAR 2000 

Annual Vehicle 
Miles 

Projected Fuel 
Efficiency 3

Annual Fuel 
Consumption 

BTU 1 s of Energy 
Consumed 4

HOV Buses and 
Feeder Buses 

31,797,000 
miles 1

4 miles/gallon 
(diesel) 

949,250 
gallons 

150,200 MBTU 1 s 

LRT Riders Shifting 
to Automobiles 

3,601,500 miles 2 

32.4 miles/gallon 
(gasoline) 

111,200 ga,l lons 

16,000 MBTU 1 s 

TOTAL ANNUAL ENERGY CONSUMED - 166,200 MBTU 1 s 

1 Based on MTC estimates for the year 2000. 

2 Determined on the basis of the difference between the 
number of projected auto driver trips with LRT and the 
number of trips with the non-LRT alternative. 

3 Based on projecttions by the Minnesota Energy Agency 
and the Metropolitan Transit Commission. 

4 Energy consumption estimates include all energy re­
quired to obtain the petroleum at the well head. to 
ref i n e and transport i t, as we l l as to consume i t. 
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automobile drivers to public transit than would the HOV al terna­
tive. This gasoline saving, however, accounts for just four­
tenths of l percent of the 27 million gallons of gasoline that 
will still be required to fuel the automobile fleet operating 
in the West corridor. 

TABLE III-27 

PROJECTED PETROLEUM SAVINGS WITH 
OPERATION OF AN LRT LINE - WEST CORRIDOR 

YEAR 2000 

Gasoline Savings with Reduced 
Automobile Use 

Diesel Fuel Savings with Reduced 
Bus Service Needs 

Annual Petroleum Savings 

Remaining Gasoline Consumption by 
Automobiles Under the LRT Model 

111,200 gallons 

444,500 gallons 

555,700 gallons 

27,029,000 gallons 

Environment. The comparative pollution impacts from oper­
ation of the LRT and the non-LRT alternative are shown in Table 
III-28. As indicated, the LRT model shows about three times 
the overall pollution of the non-LRT alternative. The LRT im­
pacts, however, are almost all off-site, with most of the pol­
lution associated with either mining or electrical generation. 
The non-LRT al terna ti ve with its emphasis on petroleum fuel 
combustion shows significantly higher levels of carbon monoxide 
pollution within the confines of the study corridor. 

III-33 



INTRODUCTION 

CHAPTER IV 

WEST/SOUTHWEST CORRIDOR 
SOUTHWEST ALIGNMENT 

T h e C h i c a g o a n d No r t h w e s t e r n ( C & N ~0 R a il r o a d a 1 i g n m e n t f r o m 
THlOl to downtown Minneapolis is the selected Southwest align-
ment. At least a portion of this railroad alignment will be 
abandoned by the C&NW and will therefore be available for other 
rail purposes . 

LRT AL TERNA TI VE 

LRT Stop Locations 

Alignment details and LRT stop locations are show on Fig­
ures IV-1, and IV-2. 

Table IV-1 shows each proposed LRT stop. Within downtown 
Minneapolis-stops are identical to those proposed for the West 
alignment. Beyond downtown Minneapolis, stops are spaced, on 
average, just .. under l mile apart. 

Ridership Forecasts 

LRT ridership was developed by using the same Metropolitan 
Co u n c i l s k e t c h p l a n n i n g mo d e l u s e d f o r t h e ~J e s t a l i g n m e n t. 
Methodology is described in the Technical Supplement. 

Table IV-2 shows the forecasted LRT ridership as it relates 
to total corridor travel and to corridor travel by other modes. 
Total daily LRT ridership is estimated at 25,400 or 2.3 percent 
of total travel in the corridor. Daily inbound ridership is 
shown on Figures IV-3 and IV-4. 
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TABLE IV-1 

PROPOSED LRT STOPS - SOUTHWEST 

TH l 01 
I-494 
Plymouth Road 
17th Avenue 
12th Avenue 
Excelsior Boulevard 
Blake Road 
Louisiana Avenue 
Wooddale Avenue 
Bass Lake 

Lake Street 
28th Street 
21st Street 
Wayzata Boulevard (Parade) 
6th Street & 2nd Avenue 
Hennepin Ave. & 6th St., S. 
Nicollet Mall & 6th St., S. 
2nd Ave., S. & 6th St., S. 
4th Ave., S. & 6th St., S. 
Chicago Ave. & 6th St., S. 

TABLE IV-2 

FORECAST TRAVEL BY MODE - SOUTHWEST - LRT 

Daily Peak 
Transit TriQS % Period % 

Au to Drivers 648,500 5 9. 2 93,400 5 7. 9 
Au to Passengers 410,900 3 7. 5 59,200 36.6 
LRT 

Down town 10,400 l . 0 2,600 1 . 6 
Non - Down town 15,000 l 4 3,750 2. 3 
To ta 1 LRT 25,400 2. 4 6,350 3. 9 

Local Feeder Bus 9,800 0 9 2,450 l . 6 
To ta 1 Transit 35,200 3. 3 8,800 5. 5 

TOTAL TRIPS 1,094,600 100.0 161,400 100.0 
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Operating Plan 

Table IV-3 shows the Southwest LRT operating plan in terms 
of headways by hour and day. 

5 
7 

Weekdays 
Saturdays 
Sundays & 

Holidays 

TABLE IV-3 

OPERATING HEADWAYS - SOUTHWEST 
(Minutes) 

A.M.- 7 A.M.- 9 A.M.- 4 p . M. -
A. M. 9 A.M. 4 p. M. 6 P.M. 

l 5 5 l 5 5 
30 30 30 30 

60 60 60 

6 p. M. - l l p. M. -
l l p. M. l A.M. 

l 5 l 5 
30 30 

60 

Table IV-4 shows scheduled speeds and times between LRT 
stops as well as cumulative time and distance from the terminal 
point. Average schedule speed along the 14.l mile long line is 
approximately 24 mil es per hour. Approximately 31.2 minutes are 
required to make the trip from THlOl to Chicago Avenue and 6th 
Street South. 

Annual Vehicle Miles 

Total annual vehicle miles are calculated at 1,014,229 in 
the Southwest. Vehicle mile calculations are shown in the 
Technical Supplement. 

Capital Requirements and Costs 

Capital construction costs are shown in Table IV-5. Total 
construction costs are estimated at $83.7 million. Since LRT 
is be'ing constructed on an existing rail right-of-way, costs 
are lower than would be required for LRT on a new alignment. 
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TABLE IV-4 

SCHEDULED SPEEDS, TIME, AND DISTANCE - SOUTHWEST 

Cwnulative 
Cwnulative Distance 

Scheduled Scheduled Time from From 
Distance Speed Time Terminal Terminal 

Chicago & 6th St. S. (Stadium) (Miles) _ (MPH) (Seconds) (Minutes) (Miles) 

4th Ave. S. & 6th St. S. 0.3 12 1.50 1.50 0.3 
2nd Ave. S. & 6th St. S. 0.2 12 1.00 2.50 0.5 
Nicollet Ave. & 6th St. S. 0.2 12 1.00 3.50 0.7 
Hennepin & 6th St. S. 0.1 12 .50 4.00 o.8 
2nd Ave. N. & 6th St. S. 0.1 30 .20 4.20 0.9 
Wayzata Blvd. & C&NW RR (Parade) 1.1 35 1Q88 6.08 2.0 

1---l 

I 
21st & C&NW 1.3 25 3.12 9.20 3.3 

< 28th & C&NW o.6 25 1. 43 10.63 3.9 l 

co Lake St. & C&NW 0.5 35 .85 11.48 4.4 
Bass Lake & C&NW 1.0 30 2.00 13.48 5.4 
Wooddale Ave. & C&NW o.8 30 1.60 15.08 6.2 
Louisiana Ave. & C&NW o.6 30 1.20 16.28 6.8 
Blake Rd. & C&NW 1.0 30 2.00 18.28 7.8 
Excelsior Ave. & C&NW 1.2 30 2.40 20.68 9.0 
12th Ave. & C&NW 0.5 15 2.00 22.68 9.5 
17th Ave. & C&NW 0.3 15 1. 20 23.88 9.8 
Plymouth Rd. & C&NW (Minnetonka 1.3 30 2.60 26.48 11.1 

Mills) 
I-494 & C&NW 1.0 35 1.72 28.20 12.1 
TH 101 & C&NW 2.0 40 3.00 31.20 14.1 



1------1 

< 
I 

I.D 

TABLE IV-5 

CONSTRUCTION COST ESTIMATE - SOUTHWEST 

Item 

Cross Ties 
Stone Ballast 
115# Rail 
Excavation* 
Electric Grade Crossings 
Crossovers (Including 2 turnouts) 
Platforms 
Utility Relocation in CBD 
Substation 
Roadway: 6" Concrete 
Car Shop 
Simple Catenary System 
Signal Comm+ Wayside Controls 
Pavement Removal 
Traffic Signal Preemption Equip. 

Quantity 

78,408 
52,272 

156,816 
142,997 

8 
14 
39 
26 
11 

14,493 
l 

1 6. 0 
1 3. 1 

121,440 
27 

1980 PRICES: 

Unit 
Unit Price$ 
--

Each 47 
Linear Yards 35 
Linear Feet 75 
Cubic Yards 23 

Each 275,000 
Each 70,000 
Each 14,133 

Blocks 500,000 
Each 405,000 

Square Yards 30.45 
Each 975,000 

Route Miles 798,000 
Route Miles 784,550 
Square Feet 4.92 
Intersection 8,000 

SUBTOTAL 
+ 15% Contingency 
+ 10% Engineering & 

Mobilization 

TOTAL 

USE 

Amount 

$ 3,685,176 
1,829,520 

11,761,200 
3,288,000 
2,200,000 

980,000 
551,187 

13,000,000 
4,455,000 

410,862 
975,000 

12,768,000 
10,277,600 

597,485 
216,000 

$66,995,961 
10,049,394 

~ 699,596 

$83,774,951 

$83,700,000 



Right-of-Way Acquisition. Costs are estimated at $10.0 
million for the 13.2 miles of the 14.l miles line not located 
on city streets. 

Parking Lots. Approximately 3,600 parking spaces will be 
required. Most of these will be in the western portion of the 
line where land costs of $4 per square foot will make parking 
lot construction economically feasible. At $3,000 per space, 
including land, costs will total $10.8 million. 

Vehicles. Twenty-three vehicles, including three spares, 
will be required for revenue service. Total vehicle costs are 
estimated at $22.3 million. Calculations for vehicle require­
ments are shown in the Technical Supplement. 

Feeder Buses. Thirty-four buses, including 5 spares, at 
$150,000 each, plus $55,200 per bus for maintenance and overhaul 
facilities, would cost a total of $7 million. 

Capital costs are summarized as follows: 

TABLE IV-6 

CAPITAL COST SUMMARY - SOUTHWEST LRT 

Category 

Right-of-Way Acquisition 
Construction 
Vehicles 
Parking Lots 

SUBTOTAL 

Feeder Bus 

TOTAL COSTS 

IV-10 

Cost in Millions of Dollars 

$ l O. 0 
83.7 
22.3 
1 0. 8 

$126.8 

7. 0 

$133.8 



Total capital costs, exclusive of feeder bus costs, are 
estimated at $126.8 million in 1980 dollars, or about $9.0 mil­
lion per double-tracked mile. 

Operating and Maintenance Costs 

Table IV-7 shows estimated annual oeprating costs by cate­
gory of expense. Total annual operating and maintenance costs, 
including feeder bus, but exclusive of annualized capital costs, 
are estimated at $5.4 million. On a cost per passenger basis 
this works out to $0.72. 

Feeder bus costs of $2.8 million are based upon the need 
for approximately l.233 million bus miles at $1.10 per mile and 
80,000 bus hours at $18.34 per hour as shown in Table IV-8. 

TABLE IV-8 

LOCAL BUS FEEDER SERVICE ANNUAL OPERATING 
AND MAINTENANCE COSTS 

Annual Bus Mil es 
l ,233,000 

Annual Bus Hours 
80,000 

Annualized Capital Costs 

(1980 Dollars) 

$1.10/mile $1,356,300 

$18.34/hour $1,467,200 

Annualized capital costs are estimated at approximately 
$12.9 million (calculations appear in the Technical Supplement). 
Table IV-9 shows total annual operating and maintenance costs 
including annualized capital costs for LRT in the Southwest. 
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TABLE IV-7 

ANNUAL LRT OPERATING AND MAINTENANCE COSTS INFLATED TO YEAR 1980 

Based on 1976 Unit Cost Relationships 
(Southwest) 

Item (With 1976 Unit Cost 

Track Maintenance 
(.34/Vehicle Mile Traveled) 

Shelter Maintenance 
($500/Shelter) 

Yards & Support Maintenance 
($1,000/Peak Hour Vehicle) 

Electrical Maintenance 
(.04/Vehicle Mile Traveled) 

Communications & Control Maintenance 
($2,500/Track Mile) 

Vehicle Maintenance 
(.24/Vehicle Mile Traveled) 

Vehicle Energy Consumption 
(.14/Vehicle Mile Traveled) 

Maintenance Facility Energy Consumption 
($50/Peak Hour Vehicle) 

Vehicle Storage Energy Consumption 
($400/Peak Hour Vehicle) 

MTC Operators Salary plus Benefit 
($16,867) 

Other Transportation 
(.17/Vehicle Mile Traveled) 

SUBTOTAL 

General & Administrative 
(15% of Subtotal) 

1976 TOTAL COST 

Inflated at 10%/Annum to 1980 

TOTAL 

USE 

$ 344,838 

19,000 

19,000 

40,569 

65,500 

243,415 

141,992 

950 

7,600 

439,143 

172,419 

$1,534,426 

230,914 

$1,765,340 

$2,584,634 

$2,584,634 

$2,585,000 

Unit Cost Source: Light Rail Transit, A State of the Art, U.S. Department of 
Transportation, 1976. 

Operator's Cost Source: Metropolitan Transit Commission. 
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TABLE IV-9 

TOTAL ANNUAL LRT OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS - SOUTHWEST 

Operating and Maintenance Costs 

Annualized Capital Costs 

TOTAL 

$ 5,378,500 

$12,900,000 

$18,278,500 

Annualized capital costs are in 1980 dollars. The re­
lationship between annualized capital costs and annual operating 
and maintenance costs is only accurate for the first year of a 
cap i ta 1 i n vestment. 

Operating Cost Versus Revenues 

Based on a $.50 fare, annual revenues of $3.7 million are 
anticipated. When compared to annual operating and maintenance 
costs of $5.4 million, costs exceed revenues by $1.7 million.as 
is shown in Table IV-10. 

TABLE IV-10 

ESTIMATED LRT OPERATING COSTS VERSUS REVENUES 
IN 1980 DOLLARS - SOUTHWEST 

Total Annual LRT Passengers 
LRT Revenue Generated - @ $.50 fare 
Total LRT and Bus Costs 
Surplus/( Deficit) 

IV - l 3 

7,480,300 
$3,740,150 
$5,378,500 

($1,638,350) 



Impact Analysis 

Land Use. Unlike in the West, the Southwest alignment does 
not follow, to any appreciable extent, a major truck highway. 
It does cross some major highways at several points (e.g. Lake 
Street, THl 00, TH7, County Road 18, I-494, and County Road 101), 
but for the most part it runs an independent course through both 
densely and sparsely developed areas. Establishment of an LRT 
line along this route should significantly increase the accessi­
bility of this corridor and become a positive developmental in­
fluence. At the same time, however, existing land uses and 
community tendencies leave major new development unlikely for 
most portions of the Southwest alignment. 

The Southwest corridor as a whole, like the West, is ex­
pected to enjoy continuing residential, commercial, and indus­
trial development during the period 1990 to 2000. As shown in 
Table IV-11, the Metropolitan Council's social and economic data 
base indicates that an estimated 2,430 acres of land is expected 
to be developed in this general corridor area during the 1990's. 
This amounts to about 7 percent of the development activity ex­
pected for the entire Twin Cities Metropolitan area over the 
same 10 year period. 

The primary land use impacts associated with development 
of an LRT line along the present C&NW right-of-way will occur 
within one-half mile of the individual LRT stops. While there 
is developable land at several points along the Southwest align­
ment, the likelihood of major new development occurring before 
the end of the century remains in doubt. The analysis of indi­
vidual sites and discussions with municipal planners strongly 
suggest that future development must be compatible with exist­
ing land uses. In that respect, LRT construction would not be 
in itself a strong inducement to development along the alignment. 

The projected land development patterns along the Southwest 
(C&NW) alignment are indicated in Table IV-12.* In total, an 
estimated 127 acres of land are expected to be developed within 
a half-mile radius of individual LRT stops between 1990 and 
2000. Of this development, about 65 percent or 83 acres of 
land could be expected to develop as a direct consequence of 
LRT development. Almost two-thirds of this amount would be new 

*Pertinent charts and maps reflecting the land use impact 
analysis at each LRT stop are provided in the Technical 
Supplement to this report. 
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TABLE IV-11 

CORRIDOR AND REGIONAL DEVELOPMENT ESTIMATES, 1990-2000* 
(In Acres) 

Southwest Corridor 
Acreage** 

Residential 

Commercial 

Industrial 

TOTAL 

Metro Area Acreage 

Residential 

Commercial 

Industrial 

TOTAL 

1990 

14,806 

l , 63 9 

3,683 

20,128 

174,532 

15,841 

53,527 

243,900 

2000 

15,890 

2,058 

4,521 

22,559 

196,005 

20,174 

63,368 

279,547 

Change 
1990-2000 

l , l 7 4 

419 

838 

2,431 

21,473 

4,333 

9,841 

35,647 

*Since these figures are based on utilized acreage, the 
estimates do not reflect redevelopment activity where 
the land use remains unchanged. 

**Includes an area 1 to 3 miles on either side of the 
Southwest corridor alignment. These estimates also 
include the Minnepolish CBD. 

Source: Socio-Economic and Land Use File, Metropolitan 
Council, 1980. 
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TABLE IV-12 

PROJECTED LAND DEVELOPMENT WITHIN ONE-HALF MILE 
OF THE SOUTHWEST ALIGNMENT LRT STOPS, 1990-2000 

(In Acres) 

New 
Development Redevelopment 

Acreage Projected to 
Develop Around LRT 
Stops , l 990-2000 71 . 3 55.6 

Acreage of Develop-
ment, LRT Induced 

Residential 46.0 l 3 . 5 
Commercial 2 . 3 11 . 0 
Industrial 5.0 5. 0 

TOTAL 53.3 29.5 

Source: Midwest Research Institute. 

To ta l 

l 2 n. 9 

59.5 
l 3. 3 
l O. 0 

82.8 

development, while about one-third of the acreage would be in 
redevelopment. It is estimated that establishment of an LRT 
line along the Southwest alignment would result in development 
of 60 acres of residential property, 13 acres of commercial 
property, and 10 acres of industrial property. 

Based upon current municipal land use controls and density 
allowances, the direct impact of LRT development along the 
Southwest alignment would be the construction of 1,245 high and 
medium density multi-family housing units, more than 153,000 
square feet of retail and office commercial space, and 218,000 
square feet of industrial space. As indicated in Table IV-13, 
the construction impacts in 1980 dollars of this LRT-induced 
residential, commercial, and industrial development would be 
on the order of $53 million. 
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TABLE IV-13 
PROJECTED LRT-INDUCED LAND USE CHiiliGES AND CONSTRUCTION 

IMPACTS, SOUTHWEST ALIGNMENT, 1990-2000 

Projected LRT-Induced 
Land Use Changes 

• Residential Multi-

• 

• 

Family Units: 

High Density 

Medium Density 

Low Density 

Total Units 

Commercial Square 
Footage: 

Retail 

Office 

Total Sq. Ft. 

Industrial Square 
Footage 

Projected LRT-Induced 
Building Construction 
(in 1980 Construction 

• Residential 

• Conrrnercial 

e Industrial 

Total Construction 
Impact 

$'s)** 

New 
Development 

0 

597 

0 

597 

15,000 

0 

15,000 

108,900 

$20. 7 Million 

1.0 Million 

1.95 Million 

S23. 65 Million 

* Does not include rehabilitation activity. 

Redevelopment* Total 

574 

74 

0 

648 

48,800 

89,350 

138,150 

108,900 

$22.8 Million 

4.8 Million 

1. 95 Million 

574 

671 

0 

1,245 

63,800 

89,350 

153,150 

217,800 

$43.5 Million 

5.8 Million 

3. 9 Million 

$29.55 Million $53.2 Million 

** Does not include costs of demolition, relocation, parking, landscaping 
or other site preparation costs. 

Source: Midwest Research Institute 
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To gain a perspective on the land use impacts associated 
with LRT development along the Southwest alignment, it is im­
portant to recognize that this is not new regional development 
but, rather, is development shifted from other locations within 
the Southwest corridor. It also represents only 83 acres out 
of an estimated 2,430 acres projected to develop during the 
decade 1990 to 2000 in the Southwest corridor. 

As with the analysis of the West alignment, the land use 
impacts along the Southwest alignment are based on prevailing 
land use density allowances and control policies. By giving 
greater emphasis to available control policies and development 
strategies, it is likely that higher densities and larger scale 
development efforts could be achieved along the Southwest LRT 
alignment. Three potential strategies for generating more con­
centrated development around the LRT stops were set out pre­
viously in the Chapter III discussion of the West alignment. 
These strategies give emphasis to public coordination, innova­
tive development incentive techniques, and effective land use 
control techniques. 

Energy. The energy impacts attributable to operation of 
an LRT line with feeder buses in the Southwest corridor are 
shown in Table IV-14. For the year 2000, the LRT system is 
projected to consume about 142,000 MBTU's of energy. Of this 
total, about two-thirds would be coal-based electrical energy 
used in powering the LRT vehicles. The remaining one-third 
would be petroleum-based energy required in operating the feeder 
bus system. 

Environment. The pollution impacts from operation of an 
LRT line along the Southwest alignment are projected in Table 
IV-15. As shown, a total of more than 3.1 million pounds of 
pollution can be linked to LRT operations. The most signifi­
cant pollutant impacts occur outside of the corridor in the 
mining of coal and the generation of electricity. Within the 
corridor, the highest levels of pollution are associated with 
the engine exhaust of the diesel powered feeder buses. 

Evaluating the impact of noise from moving vehicles in a 
corridor is complex. While measurements of sound intensity are 
important, they can only be used to analyze the magnitude of 
sound and not the human reaction to it. In general, however, 
the acoustical impact of an LRT line in the Southwest corridor 
should not increase disturbance and in some areas can be an 
improvement. Based on published noise data there is evidence 
that LRT operations should be quieter than buses and in some 
areas may be below automobile noise levels. 
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TABLE IV-14 

PROJECTED ENERGY CONSUMPTION WITH 
LRT OPERATION, SOUTHWEST ALIGNMENT, YEAR 2000 

Annual Vehicle Miles 

Projected Fuel Efficiency 

Annual Energy Consumption 

BTU's of Energy Consumed 4 

LRT LINE 

1,014,200 miles 

8 KWH/Vehicle 
mile 2 

8,113,600 KWH 

93,300 M BTU ' s 

FEEDER BUSES 

1,232,000 miles 1 

4 miles/gallon 
(diesel ) 3 

308,000 gallons 

48,700 M BTU's 

Total Annual Energy Consumption: 142,000 M BTU's 

1 MTC estimate of total bus miles required in the year 2000 to 
service an LRT line along the Southwest alignment. 

2 LRT vehicle fuel efficiency based on estimate of the Boeing 
Company. 

3 Based on projections provided by the Metropolitan Transit 
Commission. 

4 Reflects total energy used in obtaining the source fuels from 
the mine and well head, to refine and transport them, as wel 1 
as consume them. 
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TABLE IV-15 
PROJECTED POLLUTANT LOADS - SOUTHWEST 

ALIGNMENT LRT SYSTEM, YEAR 2000 
(In Potmds) 

Air Pollution 

Particulate 

Carbon Monoxide (CO) 

Hydrocarbons (HC) 

Nitrogen Oxides (NOx) 

Sulphur Oxides (SOx) 

Water Pollution 

Suspended Solids (SS) 

Chemical Oxygen Demand (COD) 

Biochemical Oxygen Demand (BOD) 

Other 

Solid Waste 

Mining/Drilling Wastes 

Other Solid Wastes 

Total Pollutant Loads 

LRT 
Operations2 

289,200 

7,200 

66,900 

656,800 

1,618,700 

264,100 

2,902,900 

Feeder 
Buses 

4,700 

97,800 

34,100 

72,400 

16,300 

100 

700 

200 

16,000 

4,400 

5,300 

252,000 

Total 

293,900 

97,800 

41,300 

139,300 

673,100 

100 

700 

200 

16,000 

1,623,100 

269,400 

3,154,900 

1 MR.I's REEPA analysis projects a "cradle to grave" estimate of pollution, 
i.e. pollutant loads at the well head and mine through to combustion of 
the coal and petroleum fuels. 

2 Assumes that electricity for LRT operation would be coal generated. 
To the extent that this electricity is available from existing capacity 
or from other electrical sources, this estimate may overstate actual 
pollution impacts. The emphasis on coal is judged reasonable given 
current NSP source projections and prevailing industry trends. 
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Along the Southwest alignment, the acoustical disturbance 
will be less than was the case with C&NW railroad activity. In 
the Hopkins area, reduced speeds should keep LRT noise levels 
within acceptable limits. The setback distances through Minne­
tonka Mi1ls and Minnetonka should also negate any potential ve­
hicle noise pro bl ems. 

In terms of visual impacts, a carefully designed and land­
scaped LRT system can blend into the surrounding environment 
better than most other modes of transit. The greatest visual 
problem is likely to be the LRT overhead traction power support 
system. The use of modern designs and materials is expected to 
reduce the likelihood of this being a major problem. One prob­
lem that is being experienced in other cities, is the parking 
around LRT stops Where parking has been insufficient, commu-
ters have been forced to park on surrounding neighborhood streets. 
This has been a major visual and noise complaint among residents 
in these impacted neighborhoods. 

NON-LRT AL TERNA TI VE 

The Non-LRT alternative in the Southwest is an improved bus 
system. 

Ridership Forecasts 

Table IV-16 shows the impacts that an improved bus system 
would have on local bus ridership and daily auto trips. The 
improved bus system is forecast to carry 30,100 passengers or 
2.8 percent of total corridor travel. Automobiles are forecast 
to carry l ,064,500 people or 97. 2 percent of all corridor travel. 

Capital Costs 

One hundred and eleven buses, including 15 spares will be 
required for improved Southwest bus service according to the 
plan prepared by the MTC. At $150,000 each, bus costs will 
total $16.7 million. 
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TABLE IV-16 

FORECAST TRAVEL BY MODE - SOUTHWEST NON-LRT 

AUTO 

Drivers 

Passengers 

SUBTOTAL 

TRANSIT 

Bus 

TOTAL TRIPS 

DAILY TRIPS 

651,600 

412,900 

1,064,500 

30,000 

1,094,600 

PERCENT 

59.5 

37.7 

9 7 . ?. 

2.8 

l O O. 0 

IV-22 

PEAK PERIOD 

94 , l O 0 

59,600 

l 53 , 7 0 0 

7,700 

161,400 

PERCENT 

58.3 

36.9 

95.2 

4.8 

100.0 



Added to this are the capital costs associated with garag­
ing and overhauling these buses at $55,200 each or $6.1 million. 
Total costs are $22.8 million. Costs reflect actual MTC experi­
ence. 

111 buses 
Maintenance Facility ($43,56O/bus) 
Overhaul Facility ( $11 ,66O/bus) 

Operating Plan 

TOTAL 

USE 

$16,650,000 
4,835,160 
1,294,371 

$22,779,531 

$22,780,000 

The Southwest Non-LRT alternative consists of an improved 
bus system to carry the forecasted number of transit passengers. 
This system would feature significantly shorter headways on cor­
ridor bus routes (particularly during peak periods) than those 
existing today. 

Operating and Maintenance Costs. Southwest Non-LRT opera­
ting and maintenance costs are based on current MTC unit costs. 
System costs are estimated at $6. 75 mil 1 ion as shown in Table 
IV-17. 

TABLE IV-17 

NON-LRT OPERATING AND MAINTENANCE COST - SOUTHWEST 

ITEM 

Annual Bus Mil es 
2,964,000 

Annual Bus Hours 
190,000 

UNIT COST 

$1.1O/mile 

$18.34/hour 

IV-23 

TOTAL 

USE 

COST 

$3,260,400 

$3,484,600 

$6,744,600 

$6,745,000 



Annualized Capital Costs. Annualized capital costs for the 
Non-LRT alternative are estimated at $3 million. Calculations 
appear in the Technical Supplement. Table IV-18 combines annual 
operating and maintenance costs with annualized ca~ital costs. 

TABLE IV-18 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS 

NON-LRT SOUTHWEST 

Operating and Maintenance Cost 

Annualized Capital Cost 

TOTAL 

USE 

Operating Costs Versus Revenues 

$6,745,000 

3,013,099 

$9,758,099 

$9,758,000 

Based on a $0.50 fare, annual Non-LRT operating and mainten­
ance costs exceed revenues by $3.8 million. When annualized cap­
ital costs are included in this deficit increases to $6.8 million. 
Table IV-19 compares costs to revenues. 

TABLE IV-19 

OPERATING COSTS VERSUS REVENUES 
NON-LRT - SOUTHWEST 

Total Annual Non-LRT Passengers 
Total Operating & Maintenance Cost 
Revenue Generated (at $0.50 fare) 
Surplus/(Deficit) 
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$6,475,000 
$2,989,000 

($3,756,000) 



COMPARISON OF LRT AND NON-LRT - SOUTHWEST 

Table IV-20 presents a summary of comparative data on LRT 
and Non-LRT. LRT's cost is higher when annualized capital costs 
are included. The cost differential between LRT and Non-LRT 
(Annual Operating Surplus/Deficit including Capital Costs, as 
shown in Table IV-20) will decrease over time since annualized 
capital costs are constant for the life of the bonds used to 
finance the initial system. Other annual costs are subject· to 
inflation. 

TABLE IV-20 

SUMMARY COMPARISON - LRT VERSUS NON-LRT - SOUTHWEST 

LRT Non-LRT 

24 Hour Ridership LRT 25,400 
Bus 9,800 30,100 

TOTAL TRANSIT 3 5, 2 00 30,100 

Capital Cost $133.8 million $22.8 million 
Annual Operating & 

Maintenance Co st 5.38 million 6.75 million 
Annualized Cap i ta l Costs 12.9 million 3.01 million 
Annual Operating Surplus/ 
(Deficit) Excluding 
Capital Cost ( l . 64 million) ( 3. 7 6 mill ion) 

Annual Operating Surplus/ 
(Deficit) Including 
Capital Cost (14.22 million) ( 6. 7 9 million) 

Impact Analysis 

Energy. The energy impacts projected for the Non-LRT sys­
tem de s i g n a t e d f o r the Sou th we s t co r r i do r a re i n d i cat e d i n Ta b 1 e 
IV-21. As shown, an improved bus system would consume on an an-
nual basis, about 117,200 MBTU's of energy. To permit a bal-
anced comparison with the LRT model, the analysis also includes 
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the estimated 4.4 million automobile miles driven by individuals 
that could be persuaded to ride the LRT but not the bus. By 
adding these shifted automobile mil es into the Non ... LRT model, 
t h e a n n u a 1 e n e r g y i m pa c t r e a c h e s 1 3 6 , 7 O O M B T u· 1 s . " 

TABLE IV-21 

PROJECTED ENERGY CONSUMPTION FOR THE 
NON-LRT ALTERNATIVE, SOUTHWEST ALIGNMENT, YEAR 2000 

Annual Vehicle Miles 

Projected Fuel Effi­
ciency 3 

Annual Fuel Consumption 

BTU 1 s of Energy Con­
sumed 4 

Bus Service 

2,964,000 miles 1 

4 miles/gallon 
(diesel) 

741,000 gallons 

117,200 MBTU 1 s 

LRT Riders 
Shifting To 
Automobiles 

4,374,720 miles 2 

32.4 miles/gallon 
(gasoline) 

135,000 gallons 

19,500 MBTU 1 s 

To t a 1 A n n u a 1 E n e r g y C o n s u m p t i o n : 1 3 6 , 7 0 0 M B Tu· 1 s . 

1 Based on MTC estimates for the year 2000. 

2 Determined on the basis of the difference between the number 
of projected auto driver trips with LRT and the number of trips 
with the Non-LRT alternative. 

3 Based on projections by the Minnesota Energy Agency and the 
Metropolitan Transit Commission. 

4 Energy consumption estimates include all energy required to 
obtain the petroleum at the well head, to refine it, to trans­
port it, and ultimately to consume it directly as fuel. 
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In terms of overall energy consumption, the LRT and Non-LRT 
alternative models again emerge very close, with the LRT only 
about four percent higher than the Non-LRT alternative (142,000 
MBTU's • to 136,700 MBTU's for the Non-LRT alternative). 

The potential for actual petroleum fuel conservation with 
institution of the LRT model is shown in Table IV-22. As indi-
cated, an estimated 568,000 gallons of petroleum fuel could be 
conserved during the year 2000. About three-quarters of this 
saving would result from reduced bus service needs in the cor-
ridor. The remaining 135,000 gallons of gasoline would occur 
because of the ability of the LRT to entice more auto drivers 
to public transit than would the bus alternative. This gasoline 
saving, however, accounts for just half of one percent of the 
28 mil 1 ion gallons of gasoline that will still be required to 
fuel the automobile fleet in the Southwest corridoro 

TABLE IV-22 

PROJECTED PETROLEUM SAVINGS WITH 
OPERATING OF AN LRT LINE, SOUTHWEST CORRIDOR YEAR 2000 

Gasoline Savings with Reduced 
Automobile Use 135,000 gallons 

Diesel Fuel Savings with Reduced 
Bus Service Needs 433,000 gallons 

Annual Petroleum Savings 568,000 gallons 

Remaining Gasoline Consumption by 
Automobiles Under the LRT Model 28,246,000 gallons 

Environment. The comparative pollution impacts from oper­
E1·1:ion of the LRT and Non-LRT models are shown in Table IV-23. 
As indicated, the LRT system is responsible for more than three 
times the pollution 1 evel s of the Non-LRT alternative. The LRT 
impacts, however, are almost entirely off-site either associated 
with mining or electrical generation. The Non-LRT alternative 
with its dependence on petroleum fuel combustion reflects sig­
nificantly higher levels of carbon monoxide pollution within the 
confines of the study corridor. 
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TABLE IV-23 
COMPARATIVE ENVIRONMENTAL IMP ACTS.:. -

LRT-VS-NON-LRT ALTERNATIVE SOUTHWEST ALIGNMENT 
(In Pounds) 

Air Pollution 

Particulate 

Carbon Monoxide (CO) 

Hydrocarbons (RC) 

Nitrogen Oxides (NOx) 

Sulfur Oxides (SOx) 

Water Pollution 

Suspended Solids (SS) 

Chemical Oxygen Demand ( COD) 

Biochemical Oxygen Demand (BOD) 

Other 

Solid Waste 

Mining/Drilling Wastes 

Other Solid Wastes 

Total Pollutant Loads 

LRT 

293,900 

97,800 

41,300 

139,300 

673,100 

100 

700 

200 

16,000 

1,623,100 

269,400 

3,154,900 

Non-LRT 
Alternative 

13,600 

515,000 

110,300 

193,600 

42,700 

400 

2,100 

600 

45,400 

12,500 

15,100 

951,300 

1 MR.I's REEPA analysis projects a "cradle to grave" estimate of pollution, 
i.e. pollutant loads at the mine and well head through to final combustion 
of the coal and petroleum as fuel. 
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INTRO DUCT ION 

CHAPTER V 

UNIVERSITY CORRIDOR 

There are several major transportation facilities in the 
University Corridor that connect the Minneapolis and St. Paul 
downtowns. Though most of the land between the downtowns is de­
veloped there is considerable redevelopment potential. The 
University Corridor is distinct from others in that it is the 
only corridor with high trip generating multiple nodes. Opera-
t i o n s i n t h e c o r. r i do r w o u 1 d s e r v e s h o r t t r i p s to d ow n t o w n M i n -
neapolis and St. Paul, the University of Minnesota, the Midway, 
and the TH280 industrial area. Transit use in the corridor is 
presently characterized as heavy with frequent stops at the major 
activities. 

ALIGNMENT SELECTION 

The alternative alignments tested in the University Corri-
dor are shown in Figure II-l. They are: 

o BN Railroad 
o University Avenue 
o I-94 

Since the sketch planning analysis showed little variation 
in patronage between the alternative alignments, alignment selec­
tion was based on other factors as described in Chapter II, as 
well as input from the various committees overseeing the project. 
University Avenue emerged as the preferred alignment. 
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LRT ALTERNATIVE 

LRT Stop Locations 

Figure V-1 shows the alignment details and stop locations. 
Throughout thelength of the alignment operations would take 
place in a physically separated right-of-way, isolated from 
automotive traffic. 

Stops are spaced, on average, 0.2 miles apart in the St. 
Paul and Minneapolis downtowns and 0.5 miles apart along the 
length of University Avenue and Washington Avenue between the 
two downtowns. 

TABLE V-1 

PROPOSED LRT STOPS - UNIVERSITY 

Kellogg Blvd & Wabasha St. 
E. 5th St. & Wab-tisha St. 
E. 7th St. & Wabasha St. 
E. 10th St. & Wabasha St. 
Columbus Ave. & Wabasha St. 
State Capitol & Wabasha St. 
Rice St. & University Ave. 
Western Ave. & University Ave. 
Dale St. & University Ave. 
Victoria St. & University Ave. 
Lexington Parkway & Univ. Ave~ 
Hamline Ave. & University Ave. 
Snelling Ave. & University Ave. 
Fairview Ave. & University Ave. 

Operating Plan 

Transfer Rd & University Ave. 
Raymond Ave & University Ave. 
Emerald St. & University Ave. 
MalcolmAve. & University Ave. 
0 a k S t. & t~ a s h i n g to n Av e . 
Coffman Union & Wash. Ave. 
W. Bank and Washington Ave. 
C e-d a r Ave . & Was hi n g ton Ave . 
Chicago Ave. & 3rd St. 
4th Ave. S & 3rd St. 
2nd Ave. S and 3rd St. 
Nicollet Mall & 3rd St. S 
Hennepin Ave. & 3rd St. S 
2nd Ave. N & 3rd St. S 

The operating plan for the University alignment is shown in 
Table V-2. During the peak hours LRT would operate on 7 minute 
headways. On weekday non-peak hours LRT would operate on 9 min­
ute headways. A turnback is planned at Oak Street and Washing­
ton Avenue for some Minneapolis trips. 
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LRT ALTERNATIVE 

LRT Stop Locations 

Figure V-1 shows the alignment details and stop locations. 
Throughout thelength of the alignment operations would take 
place in a physically separated right-of-way, isolated from 
automotive traffic. 

Stops are spaced, on average, 0.2 miles apart in the St. 
Paul and Minneapolis downtowns and 0.5 miles apart along the 
length of University Avenue and Washington Avenue between the 
two downtowns. 

TABLE V-1 

PROPOSED LRT STOPS - UNIVERSITY 

Kellogg Blvd & Wabasha St. 
E. 5th St. & Waba,sha St. 
E. 7th St. & Wabasha St. 
E. 10th St. & Wabasha St. 
Columbus Ave. & Wabasha St. 
State Capitol & Wabasha St. 
Rice St. & University Ave. 
Western Ave. & University Ave. 
Dale St. & University Ave. 
Victoria St. & University Ave. 
Lexington Parkway & Univ. Ave~ 
Hamline Ave. & University Ave. 
Snelling Ave. & University Ave. 
Fairview Ave. & University Ave. 

Operating Plan 

Transfer Rd & University.Ave. 
Raymond Ave & University Ave. 
Emerald St. & University Av2. 
Ma 1 c o l m .Ave . & U n i v e r s i t y A v e . 
Oak St. & ~~ashington Ave. 
Coffman Union & Wash. Ave. 
ti.I. Bank and Washington Ave. 
C e-d a r Ave . & Was hi n gt on Ave . 
Chicago Ave. & 3rd St. 
4th Ave. S & 3rd St. 
2nd Ave. S and 3rd St. 
Nicollet Mall & 3rd St. S 
Hennepin Ave. & 3rd St. S 
2nd Ave. N & 3rd St. S 

The operating plan for the University alignment is shown in 
Table V-2. During the peak hours LRT would operate on 7 minute 
headways. On weekday non-peak hours LRT would operate on 9 min­
ute headways. A turnback is planned at Oak Street and Washing­
ton Avenue for some Minneapolis trips. 
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5 
7 

Weekdays 
Saturdays 
Sundays & 

Holidays 

TABLE V-2 

OPERATING HEADWAYS - UNIVERSITY 
(Minutes) 

A.M.- 7 A.M.- 9 A.M.- 4 P.M.- 6 
A.M. 9 A.M. 4 P.M. 6 P.M. 1 1 

9 7 9 7 
20 20 20 20 

30 30 30 

P.M.- 1 1 P.M.-
P.M. 1 A.M. 

9 9 
20 20 

30 

Table V-3 shows scheduled speeds and times between LRT 
stops as well as cumulative time and distance from the terminal 
point. Average scheduled speed along the 9.5 mile line is ap­
proximately 16 miles per hour necessitating 34 minutes to trav­
erse the length of the route. 

Annual Vehicle Miles 

Total annual vehicle miles have been calculated at 704,400 
for the University alignment. (See Technical Supplement for 
calculations.) 

Ridership Forecasts 

Ridership was forecast for the University alignment using 
the sketch planning model and adjusted to better account for 
student trips to the University of Minnesota. Total daily rider­
ship is forecasted to be 43,600. The number of passengers pass­
ing the maximum load point during the peak hour is 3,260. 

Ridership on the 948 Express Bus between downtown St. Paul 
and downtown Minneapolis was not diverted to the LRT because 
passengers would be carried more effeciently and speedily on the 
one-stop freeway express service than on the multistop LRT. 

Table V-4 compares forecasted LRT travel to total corridor 
travel and corridor travel by other modes. Daily eastbound 
ridership is shown in Figure V-2. 

V-4 



fil'#Ei'tl. J,45i!J FAIR\flEW fill/� 
HENN!f:l'IN AVE 6,300 SNEWNG A\IE 

f\!!(X!lUIT 10,300 llAI.IL!f\![ A\fl!: 

H,75!l LEJUNGH!lll 

4TH AVE 11,100 1/!CTO!lllll§T 

CHICAGO .�IIE l:i!,100 DALI: ST 
Ci:DJUl H,150 WESTE!IIN 
WEST lilANK 11,:.00 RIC!E ST 
COFfl\.iillN UNION uuoo $TAU CAl'l'l'Ol 

Oll!IH 10,0011 COWI\HIUS AVE 
MALCOLM AVE 9,850 10TH ST 
EMERALD ST 9,900 7TH ST 
RAYMOND AYE !1,850 7TH ST 

TRANSFER RD 9,650 5TH ST 

KELLOGG BLVD 

9,550 
9,300 

!l,400 

9,'15{1 
9,650 

9,750 
9,ll!iO 
!il,900 

il,!l(l(l 

!l,!i(l(l 

7,300 

4,500 

4,500 SCALE 0 

2,300 
IN 

FEET 

0 

"'"' '°'' 6000 

UNIVERSffY AUGNMENT 

DAILY PASSENGERS ON BOARD 

ST. PAUL TO MINNEAPOLIS 
---- ----

--------

II SANDERS & THOMAS, INC., CONSULTING ENGINEERS 
POTTSTOWlf. PA 



< 
I 

O') 

TABLE V-3 

SCHEDULED SPEEDS,~ _r:I1IJv1E~ AND DISTANCE - UNIVERSITY 

Kellogg & Wabasha St. 

5th & Wabasha Sts. 
7th & Wabasha Sts. 
10th & Wabasha St s. 
Columbus Ave. & Wabasha St. 
(Yeteran' s Bldg)_ 
Capitol Ave. & Wabasha St. (Capitol) 
Rice St. & University Ave. 
Western Ave. & University Ave. 
Dale St. & University Ave. 
Victoria St. & University Ave. 
Lexington Pkwy. & University Ave. 
Hamline Ave. & University Ave. 
Snelling Ave. & University Ave. 
Fairview Ave. & University Ave. 
Transfer & University Ave. (AMTRAK) 
Raymond & University Ave. 
Emerald & University Ave. (City Limits) 
Malcolm St. & University Ave. 
Oak St. & Washington Ave. SE 
Coffman Union & Washington Ave. SE 

(U. of M.) 
West Bank & Washington Ave. S (U. of M.) 
Cedar Ave. & Washington Ave. 
Chicago Ave. & 3rd St. S (Stadium) 
4th Ave. & 3rd St. S 
2nd Ave. & 3rd St. S. 
Nicollet Ave. & 3rd St. S 
Hennepin Ave. & 3rd St. S 
2nd Ave. N & 3rd St. S 

Distance 
(Miles) 

0.14 
0.14 
0.34 
0.19 

0.24 
0.24 
0.50 
0.50 
0.50 
0.50 
0. 50 
0.50 
0.50 
o. 50 
0.50 
o. 50 
0.30 
0.50 
o.43 

0.33 
0.24 
o.63 
0.27 
0.14 
0.14 
0.05 
0.14 

Scheduled 
Speed 
{MPH) 

12 
12 
12 
12 

12 
12 
21 
21 
21 
21 
21 
19 
21 
21 
21 
21 
21 
20 
10 

15 
18 
18 
12 
12 
12 
12 
12 

Scheduled 
Time 

(Minutes) 

.10 

.10 
1.70 

.95 

.95 
1.20 
1. 43 
1.43 
1. 43 
1.43 
1.43 
1.58 
1. 43 
1. 43 
1.43 
1.43 

.85 
1.50 
2.58 

1.32 
.80 

2.10 
1.35 

.70 

.70 

.25 

.10 

Cumulative 
Time from 
Terminal 
(Minutes) 

0.10 
1. 40 
3.10 
4.05 

5.25 
6.45 
7.88 
9.31 

10.74 
12.17 
13.60 
15.18 
16.61 
18.05 
19.50 
20.90 
21.75 
23.26 
25.85 

27.16 
27.96 
30.07 
31.42 
32.12 
32.82 
33.07 
33.37 

Cumulative 
Distance 

From 
Terminal 

(Miles) 

0.14 
0.28 
0.62 
0.81 

1.05 
1.29 
1.79 
2.29 
2.79 
3.29 
3.79 
4.29 
4.79 
5.29 
5. 79 
6.29 
6.79 
1.09 
7.52 

7.85 
8.09 
8.72 
8.99 
9.13 
9.27 
9.32 
9.46 



TABLE V-4 

FORECASTED TRAVEL BY MODE - UNIVERSITY 

24 Hours & Peak Period % 

Auto Driver 470,000 65.2 66,900 56.3 
Carpool Passenger 117,100 l 6. 2 16,600 14.0 
Local Bus Passenger 90,500 l 2. 6 22,900 19.3 
LRT Passenger 43,600 6.0 12,300 10.4 

TOTAL TRAVEL 721,200 100.0 118,700 100.0 

Feeder Bus Requirements 

Existing bus services intersecting University Avenue will 
provide satisfactory LRT-feeder service. Additional feeder 
service will probably not be required. 

Capital Requirements and Costs 

Capital construction costs are itemized in Table V-5. The 
9.45 mile long line is estimated to cost $80.7 million. 

Right-of-Way Acquisition. Since the LRT alignment would be 
entirely within existing public rights-of-way no costs have been 
included for right-of-way acquisition. 

Parking Lots. No parking spaces will be required for a 
University LRT. 

Vehicles. Twenty-one vehicles, including two spares, will 
be required for revenue service. Total vehicle costs are there­

re estimated at $20.3 million. 

Capital costs for a University LRT are summarized in Table 
V-6. Total capital costs are estimated at $101.0 million, in 
1980 dollars or about $10.6 million per double-tracked mile. 
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TABLE V-5 

CONSTRUCTION COST ESTIMATE - UNIVERSITY 

Item 

Street, Sidewalk & Center Island 
Remodeling 

Cross Ties 
Stone Ballast 
115# Rail 
Excavation 
Crossovers (Including 2 turnouts) 
Stop Equipment 
Utility Relocation in the CBD's 
Shelters (2) 
Signs 
Light Fixtures (5) 
Poles (5) 
Conduit Wires 
Substation 
Roadway: 6 11 Concrete 
Car Shop 
Simple Catenary System 
Pavement Removal 

Quantj_ty 

8.0 

53,328 
35,557 

106,656 
20,150 

8 
54 
46 

8 
30,230 

1 
l 2. 5 

272,050 

Unit 

Miles 

Each 
Linear Yards 
Linear Feet 
Cubic Yards 

Each 
Square Yards 

Each 
Route Mil es 
Square Feet 

Unit 
Price$ 

1,500,000 

47 
35 
75 
23 

70,000 
6,525 

500,000 
3,000 

975 
l , 0 7 5 
l , 0 7 5 

400 
405,000 

30.45 
975,000 
798,000 

4,92 

1980 PRICES: SUBTOTAL 
+ 15% Contingency 
+ 10% Engineering & 

Mobilization 

TOTAL 

USE 

Amount 

$12,000,000 

2,506,416 
1,224,320 
7,999,200 

463,450 
560,000 
352,350 

23,000,000 

3,240,000 
920,503 
975,000 

9,975,000 
_1_, 338,486 

$64,554,725 
9,683,208 

6,455,472 

$80,693,000 

$80,693,000 



TABLE V-6 

CAPITAL COST SUMMARY - UNIVERSITY 

Ca tegQIY 

Right-of-Way Acquisition 
Construction 
Vehicles 
Parking Lots 

TOTAL 

Qp�rating and Maintenance Costs* 

Cost in 
Millions of Dollars 

$ 
80. 7 
2 0. 3 

$101.0 

Estimated annual operating and maintenance costs by cate­
gory of expense are shown in Table V-7. Total annual operating 
and maintenance costs, exclusive of annualized capital costs, 
are estimated at $1.9 million. Costs per passenger are calcu­
lated at $0. 15. 

Annualized Capital Costs 

Annualized capital costs are estimated at $7.6 million. 
Table V-8 shows total annual operating and maintenance costs 
including LRT annualized capital costs. Annualized capital 
costs are calculated in the Technical Supplement. 

Annualized capital costs of $9.6 million are in 1980 dol­
ars. The relationship between annualized capital costs and 

annual operating and maintenance costs is only accurate for the 
first year of capital investments. 

*No feeder system has been costed out for the LRT alternative
in this alignment.
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TABLE V-7 

ANNUAL LRT OPERATING AND MAINTENANCE COSTS INFLATED TO YEAR 1980 

Based on 1976 Unit Cost Relationships 
(University) 

Item (With 1976 Unit Cost) 

Track Maintenance 
(.34/Vehicle Mile Traveled) 

Shelter Maintenance 
($500/Shelter) 

Yards & Support Maintenance 
($1,000/Peak Hour Vehicle) 

Electrical Maintenance 
(.04/Vehicle Mile Traveled) 

Vehicle Maintenance 
(.24/Vehicle Mile Traveled) 

Vehicle Energy Consumption 
(.14/Vehicle Mile Traveled) 

Maintenance Facility Energy Consumption 
($50/Peak Hour Vehicle) 

Vehicle Storage Energy Consumption 
($400/Peak Hour Vehicle) 

MTC Operators Salary plus Benefit 
($16,867) 

Other Transportation 
(.17/Vehicle Mile Traveled) 

SUBTOTAL 

General & Administrative 
(15% of Subtotal) 

1976 TOTAL COST 

Inflated at 10%/Annum to 1980 

TOTAL 

USE 

$ 239,496 

27,000 

16,000 

28,176 

169,056 

98,616 

800 

6,400 

404,808 

119,748 

$1,110,100 

166,515 

$1,276,615 

$1,869,091 

$1,869,091 

$1,869,000 

Unit Cost Source: Light Rail Transit, A State of the Art, U.S. Department of 
Transportation. 

Operator's Cost Source: Metropolitan Transit Commission. 
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TABLE V-8 

TOTAL ANNUAL LRT OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS - UNIVERSITY 

Operating and Maintenance Costs 

Annualized Capital Costs 

TOTAL 

Operating Costs Versus Revenues 

$1,869,000 

9,600,000 

$11,469,000 

The $1.9 million operating cost will be offset by annual 
revenues of $6.4 million, based on a $.50 fare. As shown in 
Table V-9, this will result in an operating surplus of approxi­
mately $4.5 million. 

TABLE V-9 

ESTIMATED LRT OPERATING COST VERSUS REVENUES 
IN 1980 DOLLARS - UNIVERSITY 

Total Annual LRT Passengers 

Total LRT Operating & Maintenance 
Costs 

LRT Revenue Generated at $.50 fare 

Surplus/(Deficit) 

V - 11 

12,845,531 

$1,869,000 

$6,423,000 

$4,554,000 



Impact Analysis 

Land Use. From a land use perspective, the University 
alignment reflects an entirely different development situation 
from the other four test alignments. Unlike the other align­
ments, the University Avenue area is almost entirely developed 
and demand does not appear strong enough to bring about major 
additional redevelopment. Because public transit, in the form 
of buses serving both core cities and the University of Minne­
sota, is already well established, it is doubtful that future 
LRT development will introduce sufficient behavioral change to 
affect existing corridor land use patterns. The only land par­
cels likely to be affected by LRT development are those within 
two or three blocks of individual LRT stops. 

The lack of available developable land in the University 
corridor is shown in the Metropolitan Council's projections that 
only 22 acres of new development will be accomplished in this 
general area between 1990 and 2000. As shown in Table V-10, 
this growth is insignificant when compared to the growth projected 
for the metropolitan area as a whole. 

It is clear that any significant development during the 
study period will have to occur through publicly or privately 
financed redevelopment. At the same time, the problems of multi­
ple ownership and the availability of low cost land in other 
areas of the metropolitan area will leave major new redevelopment 
projects unlikely, at least through this century. The final 
point is that the commercial and industrial structures in this 
corridor are essentially sound, though aging, and will likely 
require little more than new facades or minor rehabilitation to 
remain serviceable. Impacts of this kind are not reflected in 
this analysis. 

The land development patterns projected for the University 
alignment between 1990 and 2000 are indicated in Table V-II. 1• 

In total, approximately 47 acres are expected to be impacted 
within a quarter-mile radius of the individual LRT stops during 
the 1990 1 s. Of this amount, about 45 percent, or 21 acres, 
could be expected to develop as a direct consequence of LRT de­
velopment. Less than one acre of the LRT-induced total would be 
new development, while over 20 acres would be in small parcel 
redevelopment. It is estimated that establishment of an LRT 

1 Pertinent charts and maps reflecting the land us impact analy­
sis at each LRT stop are provided in the Technical Supplement. 
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TABLE V-10 

CORRIDOR AND REGIONAL DEVELOPMENT* ESTIMATES, 1990-2000 
(In Acres) 

University Avenue Change 
Corridor Acreage** 1990 2000 1990-2000 

Residential 4,350 4,365 l 5 
Commercial 668 679 11 
Industrial l , 9 36 l , 9 32 ill 

TOTAL 6,954 6,976 22 

Metro Area Acreage 

Residential 174,532 196,005 21,473 
Commercial 15,841 20,174 4,333 
Industrial 53,528 63,368 9,840 

TOTAL 243,901 279,547 35,646 

*Since these figures are based on utilized acre­
age, the estimates do not reflect change due to 
redevelopment activity. 

**Includes an area 1 or 2 miles north and south of 
University Avenue alignment. These estimates 
also include both the Minneapolis and St. Paul 
CBD Is. 

Source: Socio-Economic and Land Use File, 
Metropolitcan Council, 1980. 

line along University Avenue would result in development of 7 
acres of residential property, 11 acres of commercial property, 
and 2 acres of industrial property. 

The direct impact of LRT development along the University 
Avenue alignment, based upon current municipal land use controls 
and density allowances, would be the construction of 480 high 
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TABLE V-11 

PROJECTED LAND DEVELOPMENT WITHIN ONE-HALF MILE 
OF THE UNIVERSITY AVENUE ALIGNMENT LRT STOPS, 1990-2000 

(In Acres) 

New 
Develo2ment Redevelo2ment Total 

Acreage Projected to 
Develo2 Around LRT 
StOQS, 1990-2000 5.4 41. 6 47.0 

Acreage of Develo2ment 
LRT Induced 

Residential 0.0 7. 3 7. 3 
Commercial 0.7 10.8 11. 5 
Industrial 0.0 2.3 2.3 

TOTAL 0.7 20.4 21. l 

Source: Midwest Research Institute 

and medium density multifamily housing units, more than 168,000 
square feet of retail and office commercial space, and 52,000 
square feet of industrial space. As indicated in Table V-12, 
the construction impacts in 1980 dollars of this LRT-induced 
residential, commercial, and industrial development would amount 
to about $26 million. 

As with the analysis of the other alignments, the land use 
impacts along the University Avenue alignment are based on pre­
vailing land use density allowances and control policies. By 
giving greater emphasis to available control policies and devel­
opment strategies--as the city of St. Paul is attempting in the 
Energy Park project and others--greater development impacts 
could be achieved. 

Energy. The energy impacts attributable to operation of an 
LRT line in the University corridor are presented in Table V-13. 
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TABLE V-12 

PROJECTED LRT-INDUCED LAND USE CHANGES AND CONSTRUCTION 
IMPACTS, UNIVERSITY AVENUE ALIGNMENT, 1990-2000 

Projected LRT-Induced 
Land Use Changes 

Residential Multi­
Family Units: 

High Density 

Medium Density 

Low Density 

Total Units 

Commercial Square 
Footage: 

Retail 

Office 

Total Sq. Ft. 

Industrial Square 
Footage 

Projected LRT-Induced 
Building Construction 

New 
Development 

0 

0 

0 

0 

0 

10,100 

10,100 

0 

(In 1980 Construction $'s)** 

Residential 0 

Commercial $ o.4 million 

Industrial 0 

Total Construction 
Impact $ o.4 million 

Redevelopment* 

$ 

290 

190 

0 

480 

120,100 

38,200 

158,300 

52,100 

20. 6 million 

4.4 million 

0.9 million 

$ 25.9 million 

* Does not include rehabilitation activity. 

Total 

290 

190 

0 

480 

120,100 

48,300 

168,400 

52,100 

$ 20. 6 million 

4.8 million 

0.9 million 

$ 26.3 million 

** Does not include costs of demolition, relocation, parking, landscaping, 
or other site preparation costs. 

Source: Midwest Research Institute 
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TABLE V-13 

PROJECTED ENERGY CONSUMPTION WITH 
LRT OPERATION, UNIVERSITY ALIGNMENT, YEAR 2000 

Annual Vehicle Miles 

Projected Fuel 
Efficiency 

Annual Energy 
Consumption 

BTU's of Energy 
Consumed 3 

LRT Line 

704,400 

8 KWH/ 
vehicle mile 2 

5,635,200 
KWH 

64,800 MBTU's 

Feeder Buses 1 

TOTAL ANNUAL ENERGY CONSUMPTION - 64,800 MBTU's 

1 Current bus service in the University corridor will 
provide a high level of feeder bus service to the 
LRT. Therefore, no additional feeder bus service 
is required. 

2 Source: Boeing Company. 

3 Based on total energy used in m1n1ng coal, refining 
and transporting it, and ultimately consuming it. 
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For the year 2000, the LRT is projected to consume about 64,800 
MBTU's of energy. This impact is associated with the coal- based 
electrical energy likely to be used in powering the LRT vehicles, 
and reflects not only the energy obtained in burning coal, but 
also the energy required in mining, refining, and transporting 
the coal to the electrical utility. 

Environment. 

University LRT are 
2.0 million pounds 
All of this impact 
dor, in the mining 

The pollution impacts from operation of a 
projected in Table V-14. As shown, more than 
of pollution can be linked to LRT operations. 
would occur outside of the University corri -
of coal and the generation of the electricity. 

Other noise and visual impacts from LRT operation along the 
University alignment are less quantifiable. In the case of noise 
impacts, measurement of sound intensity is possible and impor­
tant. The ultimate impact, however, is not in terms of magnitude 
but in the human reaction to it. In general, LRT acoustical im­
pact should not increase disturbance and in some areas can be an 
improvement. Based on published noise data, there is evidence 
that LRT operations should be quieter than buses and in some 
areas may be below automobile noise levels. 

In terms of visual impacts, a carefully designed and land­
scaped LRT system can blend into the surrounding environment 
better than most other transit modes. Though parking is often 
a noise and visual problem the high number of stops along Uni­
versity Avenue and the strong use of feeder buses in this corri­
dor will preclude the need for additional parking facilities. 

NON-LRT ALTERNATIVE 

The non -LRT alternative in the University alignment is 
electric trolley bus operations on the Route 16 bus line with 
Transportation Systems Management (TSM) techniques to enhance 
operating speed. 

The trolley bus is a conventional form of transit that has 
been in use since the 1920 1 s. Most systems disappeared in the 
United States along with the decline of the streetcar. However, 
in the last decade there has been renewed interest in the elec­
tric trolley bus. All systems have acquired new vehicles, and 
some route extensions have taken place. Vehicles are identical 
in appearance to diesel -powered buses except for twin trolley 
poles rising to contact overhead wires which collect and return 
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'J_1ABLE V-14 

PROJECTED POLLUTANT LOADS1 - UNIVERSITY 
ALIGNMENT LRT LINE, YEAR 2000 

(In Pounds) 

Air Pollution 

Particulate 

Carbon Monoxide (CO) 

Hydrocarbons (HC) 

Nitrogen Oxides (NO ) 
X 

Sulfur Oxides (Sox) 

Water Pollution 

Suspended solids (SS) 

Chemical Oxygen Demand (COD) 

Biochemical Oxygen Demand (BOD) 

Other 

Solid Waste 

Mining Wastes 

Other Solid Wastes 

Total Pollutant Loads 

LRT 
Operations2 

200,900 

5,000 

46,400 

456, 200 

1,124,200 

18 3,400 

2,016,100 

Feeder 
Buses3 Total 

200,900 

5,000 

46,400 

456,200 

1,124,200 

183,400 

2,016,100 

1Pollution estimates include all pollution produced from the mine through 
final combustion. 

2Assumes coal-based electricity. To the extent that this electricity is 
available from existing capacity or from other electrical sources -
e.g. hydroelectric power - this estimate may overstate actual impacts.
The emphasis on coal-based generation is judged reasonable given current
NSF source projections and industry trends.

3current bus service in the University corridor will provide a high level
of feeder bus service to the LRT. Therefore, no additional feeder bus 
service is required. 
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power for electric propulsion motors. The trolley bus must 
therefore follow the overhead line of wires, although it has 
considerable maneuverability to each side. The wire system 
amounts to a capital investment that is not required with self­
contained diesel or gasoline-powered vehicles. However, trolley 
buses are non-polluting and are quieter and higher performing 
than internal combustion buses. 

For the purposes of this study, TSM techniques include 
traffic signal preemption, on-street parking restrictions and 
bus stop bays. It should also be noted that bus Route 948 would 
continue to operate since it essentially provides downtown-to­
downtown Minneapolis-St. Paul express service, whereas the trol­
ley bus would provide local service for all intermediate points 
along University and Washington Avenues. 

Ridership Forecasts 

The Metropolitan Council 1 s sketch planning model was used 
to prepare forecasts of non-LRT patronage. Electric trolley 
buses were assigned a 14 mile per hour speed, a 2 mile per hour 
speed advantage over conventional local buses, in order to simu­
late TSM improvements. The results of the model run are shown 
in Table V-15. It can be noted that electric trolley buses 
would create a shift to the local bus system and would have 
negligible effect on auto users. 

Capital Costs 

Construction costs for an electric trolley bus line on the 
University alignment are estimated at $455,000 per mile, based 
upon recent construction experience in Seattle, Washington and 
San Francisco. For the 9.46 mile University alignment these 
costs would total $4.3 million. 

Vehicle costs are estimated at $183,000 per trolley bus 
based upon the new trolley buses soon to be delivered to Edmonton, 
Canada by General Motors of Canada. For 45 trolley buses, in­
cluding spares, total vehicle costs are estimated at $8.2 million. 

Vehicle overhaul and maintenance facilities for trolley 
buses are estimated at $55,200 per bus or approximately $2.5 
million. 

Capital costs are summarized in Table V-16. 
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TABLE V-15 

RIDERSHIP FORECASTS 
ELECTRIC TROLLEY BUS - UNIVERSITY 

24 Hours Peak Period 

# of Peoi:ile QI 

# of PeoQle 0/ 
lo lo 

Auto Driver 473,200 65.6 68,900 58. l

Carpool 
Passengers 117,700 l 6. 3 17,200 14.4 

Local Bus 95,400 l 3. 2 23,800 2 0. l 

Electric 
Trolley Bus 34,900 4.9 8,700 7.4 

TOTAL 721,200 100.0 118,600 100.0 

TABLE V-16 

CAPITAL COST SUMMARY - UNIVERSITY - NON-LRT 

Category 

Construction 

Vehicles 

Vehicle Maintenance and 
Overhaul Facilities 

TOTAL 

V-20

Cost in 
Millions of Dollars 

$ 4.30 

8. 2 4

2.48 

$15.02 



Operating and Maintenance Costs 

Electric trolley bus operating and maintenance cost esti­
mates of $17.70 per hour and $1.06 per mile are based on the 
cost experience of the Southeastern Pennsylvania Transportation 
Authority (Philadelphia) inflated to 1980.1 Annual operating
and maintenance costs exclusive of annualized capital costs are 
estimated at $3.8 million. On a cost per passenger basis, this 
works out to approximately $.37. 

TABLE V-17 

ANNUAL OPERATING AND MAINTENANCE COSTS* 
UNIVERSITY - NON-LRT 

Item Unit Cost Cost 

Annual Trolley Bus Miles 
l , 340,300 $ l. 06 $1,420,718 

Annual Trolley Bus Hours 
131,712 $17.70 2,331,302 

TOTAL $3,752,020 

USE $3,752,000 

*No feeder system has been costed out for the non-LRT
alternative in this alignment.

1
Alternatives Analysis, Trolley Bus vs. Diesel Bus, Southeastern 
Pennsylvania Transportation Authority, December 1976. 
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Annualized Capital Cost 

Annualized capital costs for a University electric trolley 
bus are estimated at $1.5 million. Calculations appear in the 
Technical Supplement. Table V-18 combines annual operating and 
maintenance costs with annualized capital costs for an electric 
trolley bus line. 

TABLE V-18 

TOTAL ANNUAL OPERATING ANO MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS 
ELECTRIC TROLLEY BUS - UNIVERSITY 

Operating & Maintenance Costs 

Annualized Capital Costs 

TOTAL 

$3,752,000 

1,600,000 

$5,352,000 

Annualized capital costs are shown in 1980 dollars. The 
relationship between annualized capital costs and annual oper­
ating and maintenance cost is only accurate for the first year 
of a capital investment. 

Operating Costs Versus Revenues 

Table V-19 compares electric trolley bus operating costs 
to the anticipated revenues. Based on a $.50 fare, annual elec­
tric trolley bus revenues would total $5.l million. When com­
pared to annual operating costs of $3.8 million, an annual sur­
plus of approximately $1.4 million is realized. 

COMPARISON OF LRT AND NON-LRT - UNIVERSITY 

Table V-20 shows that daily LRT ridership would be 25 per­
cent higher than electric trolley bus ridership. During the 
peak hour LRT ridership would be 41 percent higher. LRT's 
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TABLE V-19 

ELECTRIC TROLLEY BUS OPERATING COSTS VERSUS REVENUES 

Total Annual Trolley Bus Passengers 

Total Trolley Bus Operating and 
Maintenance Costs 

10,260,600 

$3,752,000 

$5,130,300 

$1,378,300 

Revenue Generated - @ $.50 fare 

Surplus/(Deficit) 

TABLE V-20 

SUMMARY COMPARISON - UNIVERSITY: LRT VERSUS NON-LRT 

24 Hour Ridership 

Peak Hour Ridership 

Capital Cost 

Annual Operating & 
Maintenance Cost 

Cost/Passenger 

Annualized Capital 
Cost 

Surplus/(Deficit)* 

Surplus/(Deficit)** 

LRT NON-LRT 

43,600 34,900 

12,300 8,700 

$101 million $15 million 

$1.9 million $3.8 million 

$0. 15 $0.37 

$9.6 million $1.6 million 

$4.6 million $1.4 million 

($5.1 million) ($0.3 million) 

*Excluding annualized capital costs.
**Including annualized capital costs. 
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capital cost exceeds non-LRT's by nearly 7 to l, though LRT's 
operating and maintenance cost is one-half that of the non-LRT. 
LRT's cost per passenger would be one-half that of non-LRT. 
Both LRT and electric trolley bus operations would generate an­
nual surpluses, $4.5 million and $1.4 million, respectively. 
However, when annualized capital costs are included as an annual 
operating and maintenance cost only electric trolley bus comes 
close to paying its way with an annual deficit of $200,000 ver­
sus LRT 1 s $3.2 million deficit. 

Impact Analysis 

Energy. As shown in Table V-21, an electric trolley line 
operating along the University alignment would consume about 
60,100 MBTU's of energy per year. To permit a balanced com­
parison with the LRT model, the analysis must also include the 
estimated 3.9 million automobile miles driven by individuals 
that could be persuaded to ride the LRT but not the .electric 
trolley. By adding these shifted automobile miles into the non­
LRT impact model, the annual energy impact reaches 77,300 MBTU's. 

The LRT and non-LRT energy comparison favors the LRT model 
in this corridor by a factor of about 20 percent (64,800 MBTU's 
for the LRT to 77,300 MBTU's for the non-LRT alternative). The 
difference, in part, derives from LRT 1 s higher energy efficiency 
and partly because of LRT's higher relative appeal to existing 
automobile drivers. 

Table V-22 shows that an estimated 119,100 gallons of gaso­
line would be conserved during the year 2000 LRT operation. Be­
cause both the LRT and the electric trolley alternative would 
use essentially the same feeder bus system, there are no diesel 
fuel savings that can be linked directly to LRT operations. To 
put the gasoline into perspective, a savings of 119,100 gallons 
would amount to just seven-tenths of l percent of the 17 million 
gallons of gasoline that will still be required in the year 2000 
to fuel the University corridor automobile traffic. 

Environment. The comparative pollution impacts from opera­
tion of the LRT and non-LRT models are shown in Table V-23. In 
this case the LRT and non-LRT alternative, both of which are de­
pendent on coal based electricity, are relatively close in total 
pollutant loads. Because of the automobile factor built into 
the non-LRT model, the non-LRT alternative ends up slightly less 
favorable, particularly in terms of the projected carbon monox­
ide levels that would occur within the University corridor. 
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TABLE V-21 

PROJECTED ENERGY CONSUMPTION FOR THE 
NON-LRT ALTERNATIVE, UNIVERSITY ALIGNMENT, YEAR 2000 

Annual Vehicle 
Miles 

Projected Fuel 
Efficiency 

Annual Energy 
Consumption 

BTU's of Energy 
Consumed

5

Electric 
Trolley 

1,340,300 
miles 1

3.9 KWH/ 
vehicle mile 3

5,227,200 KWH 

60,100 MBTU 1 s 

LRT Riders Shifting 
to Automobiles 

3,857,300 miles 2 

32.4 miles/gallon 
(gasoline) 4

119,100 gallons 

17,200 MBTU's 

TOTAL ANNUAL ENERGY CONSUMPTION - 77,300 MBTU's 

1 Based on MTC estimates for the year 2000. 

2 Determined on the basis of the difference between the 
number of projected auto driver trips with LRT and 
the number of trips with the non-LRT alternative. 

3 Source: Boeing Company. 

4 Source: Minnesota Energy Agency. 

5 Energy consumtpion estimates include all energy re­
quired to obtain the coal or petroleum at the mine or 
well head, to refine it, to transport it, as well as 
to consume it. 
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TABLE V-22 

PROJECTED PETROLEUM SAVINGS WITH 
OPERATION OF AN LRT LINE, UNIVERSITY CORRIDOR, YEAR 2000 

Gasoline Savings with Reduced 
Automobile Use 

Diesel Fuel Savings with Reduced 
Bus Service Needs 

Remaining Gasoline Consumption by 
Automobiles under the LRT Model 

119,100 gallons 

0 gallons 1 

17,486,000 gallons 

1 This comparison is between electric trolley buses and 
LRT, and no diesel bus fuel is consumed by either mode. 
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TABLE V-23 

COMPARATIVE ENVIRONMENTAL IMPACTS* 
LRT-vs NON-LRT ALTERNATIVE UNIVERSITY ALIGNMENT 

Air Polluti on  

Particul ate 

Ca ban Monoxide (CO) 

Hydroca rbons (HC) 

Nitrogen Oxides (NOv
) 

;,, 

Sulfu r Oxi des (SOx) 

Water Polluti on 

Suspended Sol ids (SS) 

(In Pounds) 

Chemic al Oxygen Demand (COD) 

Biochemic al Oxygen Demand (BOD) 

Other 

Sol d �Jaste 

Min ing/Drilling Wastes 

Other Solid Wa stes 

TOTAL POLLUTANT LOADS 

Non-LRT 
LRT Alternative** 

200 900 

5,000 

46,400 

456,200 

183,400 

188,500 

246, 00 

29 600 

60,100 

426,300 

100 

300 

100 

6,200 

1,044,500 

172,200 

2,174,600 

*MRI 1 s REEPA model projects a full cycle estimate of pollutant impacts,
i.e. pollutant lo ads at the mine and well head through to combustion of
the coal and petroleum fuels.

**In both LRT and Non-LRT cases, feeder bus impacts are not included. 
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INTRODUCTION 

CHAPTER VI 

NORTHEAST CORRIDOR 

The Northeast Corridor has several potential rights-of-way 
including highways and rail lines. The corridor contains a con­
siderable amount of developable land. Travel in the corridor 
consists mostly of longer trips with moderate transit use. Major 
communities include Maplewood, North St. Paul, White Bear Lake, 
Birchwood and Little Canada. 

ALIGNMENT SELECTION 

Figure II-1 shows the alternative alignments tested in the 
Northeast. They are: 

o I-35E
o TH6l
o Soo Line RR East
o Soo Line RR West
o BN RR

The BN Railroad alignment was selected as the preferred 
Northeast alignment on the basis of land development factors, 
particularly the desire to serve the Maplewood Mall. LRT opera­
tions would take place on land parallel to the BN right-of-way. 
Sketch planning results are shown in the Technical Supplement. 

LRT ALTERNATIVE 

LRT Stop Locations 

Figure VI-1 shows alignment details and LRT stop locations. 
Most of the LRT alignment is comprised of land parallel to the 
BN Railroad right-of-way. The northern extremity is located 
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along Beam Avenue and terminates at the Maplewood Mall. The 
southern portion of the route leaves the BN right-of-way in the 
vicinity of Collins and Payne Avenues and follows city streets 
to downtown St. Paul. 

Table VI-1 lists each LRT stop. 

TABLE VI-1 

PROPOSED LRT STOPS - NORTHEAST 

Kellogg Blvd. & Cedar St. 
5th St. & Cedar St. 
7th St. & Cedar St. 
10th St. & Cedar St. 
Columbus Ave.& Cedar St. 
State Capital & Cedar St. 
St. Paul-Ramsey Hospital 
Payne Ave. & Collins Ave. 
Arcade St. & BN Ra i 1 road 
Earl St. & E. 7th St. 

Operating Plan 

Maryland Ave. & BN Railroad 
Arlington Ave. & BN Railroad 
Larpenteur Ave. & BN Railroad 
F�ost Ave. & BN Railroad 
Cope Ave. & BN Railroad 
County Road C & BN Railroad 
Beam Ave. & BN Railroad 
Beam Ave. & Maplewood M�ll 
White Bear Ave. & County Road D 

Table VI-2 shows the Northeast ope�ating plan in terms of head­
ways by hour and day. During peak periods LRT would operate on 
8 minute headways. In the non-peak 20 minute headways would be 
in effect. 
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1.Jeekdays 
Saturdays 
Sundays &

Holidays 

TABLE VI-2 

OPERATING HEADWAYS - NORTHEAST 
(Minutes) 

A.M.- 7 A.M.- 9 A.M.- 4 P.M.-
A.M. 9 A.M. 4 p. M. 6 p. M. 

�--�-

20 8 20 8 

40 40 40 40 

60 60 60 

6 p. M. - l l P.M.-
l l P.M. l A.M.

60 60 

40 60 

60 

Table VI-3 shows scheduled speeds and times between LRT 
stops as well as cumulative time and distance from the terminal 
point. Average schedule speed along the 8.8 mile long line is 
approximately 19 miles per hour. The trip from Kellogg Boule­
vard and Cedar Street to White Bear Avenue and County Road D 
will take approximately 26 minutes. 

Annual Vehicle Miles 

Total annual vehicle miles in the Northeast are calculated 
at approximately 401,000. Vehicle mile calculations are shown 
in the Technical Supplement. 

Ridership Forecasts 

Total daily LRT ridership is estimated at 18,000. Approx­
imately 2,900 passengers will pass the maximum load point during 
the peak hour. 

Table VI-4 compares forecasted LRT travel to total corridor 
travel and corridor travel by other modes. Daily inbound rider­
ship is shown in Figure VI-2. 
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TABLE VI-3 

SCHEDULED SPEEDS, TIME, AND DIS'rANCE - NORTHEAST 

Cumulative 
Cumulative Distance 

Scheduled Scheduled Time From From 
Distance Speed Time Terminal Terminal 

Kellogg & Cedar St. (Miles) (MPH) (Minutes) (Minutes) (Miles) 

5th & Cedar St. 0.14 12 . 70 0.70 0.14 
7th & Cedar St. 0.14 12 .70 1. 4o 0.28 
10th & Cedar St. 0.19 12 .95 2.35 o. 47
Columbus Ave. & Cedar St. 0.19 12 . 95 3.30 o.66

Central & Cedar St. (Capital) 0.14 12 . 70 4.00 o.so
St. Paul - Ramsey Hospital 0.25 12 1.25 5.25 1.05
Payne & Collin 0.85 15 2.00 7,25 1.90
Arcade & BN Railroad 0.82 18 2.73 9,y8 2.72

I-< 

l Earl & East 7th 0.50 18 1.67 11.65 3.22
Maryland & BN Railroad 0.85 25 2.03 13. 68 4. 07
Arlington & BN Railroad o. 50 25 1.20 14.88 4.57
Larpenteur & BN Railroad 0.50 25 1.20 16.08 5.07
Frost & BN Railroad 0.50 25 l. 20 17.28 5.57
Cope & BN (TH36) 0.75 25 1. So 19.08 6.32
C. R. C & BN Railroad o. 70 25 1.67 20.75 7. 02
Beam & BN Railroad 0.50 25 l. 20 21. 95 7,52

Beam Ave. & Maplewood Mall o.65 18 2.17 24.12 8.17
White Bear & C.R. D (I-694) 0.60 18 2.00 26.12 8,77
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TABLE VI-4 

FORECASTED CORRIDOR TRAVEL BY MODE - NORTHEAST - LRT 

24 Hours % Peak Period O' 

lo 

Auto Driver 419,600 66.4 60,400 62.2 
Carpool Passenger 131,600 20.8 16,600 l 7 . l
Local Bus Passenger 62,600 9.9 15,600 1 6 . l
L RT Passenger 18,000 2.9 4,500 4.6 

TOTAL TRAVEL 631. 800 100.0 97,100 100.0 

Feeder Bus Requirements 

A feeder bus service, particularly in Maplewood and North 
S t . P a u l, vJ i l 1 b e r e q u i r e d t o c o m p l e m e n t t h e N o r t h e a s t L R T l i n e . 
Current bus service in St. Paul would be reoriented to feed the 
LRT line. In addition to the reoriented service, the MTC has 
calculated that, based upon the projected volume of feeder bus 
riders and corridor characteristics, six additional buses, in­
cluding one spare, will be required for feeder operations. 

Capital Requirements and Costs 

Table VI 5 shows estimated capital construction costs of 
$55.8 million. 

ght- Acquisition. Costs are estimated at $4.5 mil-
lion for the nearly 6 miles of right-of-way not located on city 
streets. 

Parking Lots. Approximately 1400 parking spaces will be 
required at a cost of $3,000 each including land, or a total of 
$4.2 million. 

Vehicles. Seventeen vehicles, including two spares, will 
be required for revenue service. Total vehicle costs are esti­
mated at $16.46 million. 
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TABLE VI-5 

CONSTRUCTION COST ESTIM ATE - NORTHEAST 

Item 

Cross Ties 
Stone Ballast 
115# Rail 
Excavation 
Electric Grade C rossings 
Crossovers (Including 2 tu rnouts) 
Platfo rms 
Utility R elocation in the CBD 
Base Grading 
Substation 
Roadway: 6 11 Concrete 
Car S hop 
Simple Catenary System 
Signal Comm + Wayside Cont rols 
Pavement Removal 
Bri dge l0Ji deni ng 
Fi 11 

Quantity 

44,880 
29,920 
89,760 
81,743 

8 
37 
20 
5.6 

6 
8,2.13 

l 
l O. 4
7.3 

73,920 
l 

19,500 

Unit 

Each 
Linear Yards 
Linear Feet 
Cubic Yards 

Each 
Each 
Each 

Per Block 
Mile 
Each 

Square Yards 
Each 

Route Miles 
Route Miles 
Square Feet 
Per Bridge 

Cubic Yards 

Unit 
Price$ 

47 
35 
75 
23 

275,000 
70,000 
14,133 

500,000 
500,000 
405,000 

30.45 
975,000 
798,000 
784,550 

4.92 
216,000 

1 0 

1980 PRICES: SUBTOTAL 

+ 15% Contingency

SUBTOTAL 

+ 10% Enginee ring &
Mobilization 

TOTAL 

USE 

Amount 

$ 2,109,360 
1,047,200 
6,732,000 
1,880,089 

560,000 
522,921 

10,000,000 
2,800,000 
2,430,000 

250,086 
975,000 

8,299,200 
5,727,215 

363,686 
216,000 
195,000 

$44,107,757 

6,616,164 

$50,723,920 

5,072,392 

$55,796,312 

$55,796,000 



Peede� Buses. Six feeder buses, including one spare, at 
$150,000 each plus $55,200 per bus for maintenance and overhaul 
would cost a total of $1 million. 

Table VI-6 summarizes the capital costs involved in con­
struction of a Northeast LRT. 

TABLE VI-6 

CAPITAL COST SUMMARY - NORTHEAST - LRT 

Category 

Right-of-Way Acquisition 
Construction 
Vehicles 
Parking Lots 

SUBTOTAL 

Feeder Bus 

TOTAL 

Cost in 
Millions of Dollars 

$ 4.5 
55.8 
l 6 . 5

4.2

$ 81 . 0 

$ l. 0 

$82.0 

Total capital costs, exclusive of feeder bus costs, are 
estimated at $81 .0 million in 1980 dollars, or about $9.2 million 
per daub e-tracked mile. 

Operating and Maintenance Costs 

Table VI-7 (next page) shows estimated annual operating 
costs category of expense. Total annual operating and main­
tenance costs, exclusive of annualized capital costs, are est -
mated at $1 .6 million. On a cost per passenger basis, this works 
out to $0.310 

Feeder bus costs of $273,220 are based upon the n eed for 
approximately 115,000 bus miles at $1. 10 per mile and 8,000 bus 
hours at $18.34 per hour (Table VI-8) and would cover only a 
small portion of the total required feeder system. 
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TABLE VI-7 

ANNUAL LRT OPERATING AND MAINTENANCE COSTS INFLATED TO YEAR 1980 

Based on 1976 Unit Cost Relationships 
(Northeast} 

Item (With 1976 Unit Cost) 

Track Maintenance 
(.34/Vehicle Mile Traveled) 

Shelter Maintenance 
($500/Shelter) 

Yards & Support Maintenance 
($1,000/Peak Hour Vehicle) 

Electrical Maintenance 
(.04/Vehicle Mile Traveled) 

Communications & Control Maintena nce 
($2,500/Track Mile) 

Vehicle Maintenance 
(.24/Vehicle Mile Traveled) 

Vehicle Energy Consumption 
(.14/Vehicle Mile Traveled) 

Maintenance Facility Energy Consumption 
(($50/Peak Hour Vehicle) 

Vehicle Storage Energy Consumption 
($400/Peak Hour Vehicle) 

MTC Operators Salary plus  Benefit 
($16,867) 

Other Transportation 
(.17/Vehicle Mile Traveled) 

SUBTOTAL 

Gene ral & Administrative 
(15% of Subtotal) 

1976 TOTAL COST 

Inflated at 10%/Annum to 1980 

TOT/\L 

USE 

$ 136,340 

19,000 

14,000 

16,040 

36,500 

9 6,240 

56,140 

700 

5,600 

354,210 

68,170 

$ 802,940 

120,441 

$ 923,381 

l ,351, 922

$1,351,922 

$1,352,000 

Unit Cost Source; Light Rail Transit, A State of the Art ,. U.S. Department of 
Transportation, 1976. 

Operator 1 s Cost Source: Metropolitan Transit Commission. 
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TABLE VI-8 

FEEDER BUS SERVICE ANNUAL OPERATING AND MAINTENANCE COSTS* 
(1980 Dollars) 

Item 

Annual Bus Miles 115,000 

Annual Bus Hours 8,000 

TOTAL 

Annualized Capital Costs 

Unit Cost 

$ 1.10/mile 

$18.34/hour 

Cost 

$126,500 

$146,720 

$273,220 

Annualized capital costs are estimated at approximately 
$7.9 million (calculations appear in the Technical Supplement). 
Table VI-9 shows total annual operating and maintenance costs 
including LRT annualized capital costs in the Northeast. 

Annualized capital costs are in 1980 dollars. The relation­
ship between capital costs and annual operating and maintenance 
costs is only accurate for the first year of a capital invest­
ment. 

TABLE VI-9 

TOTAL ANNUAL LRT OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS - NORTHEAST 

Operating and Maintenance Costs 

Annualized Capital Costs 

TOTAL 

$1,625,220 

7,900,000 

$9,525,220 

*Represents only a portion of the total feeder system required. 
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Operating Cost Versus Revenues 

As shown in Table VI-10, a $.50 fare wi11 generate annual 
revenues of $2.65 million and produce a $1.15 million surplus 
when compared to annual operating and maintenance costs of $1 .51 
million for the combined LRT and feeder bus system.* 

TABLE VI-10 

ESTIMATED LRT OPERATING COST VERSUS REVENUES 
IN 1980 DOLLARS - NORTHEAST 

Total Annual LRT Passengers 

LRT Revenue Generated at $.50 fare 

Total LRT & Bus Costs - Operating 
& Maintenance 

Surplus/(Deficit) 

Impact Analysis 

5,301,000 

$2,650,500 

$1,625,220* 

$1,025,280 

Land Use. The Northeast alignment uses an existing rail 
right-of-way for most of the length of the alignment. This ex­
isting rail alignment extends from a point outside of the St. 
Paul CBD to within a short distrance of the outbound terminus 
point near Maplewood Mall. Over its length, the LRT would pass 
through very different areas of current land use: large indus­
trial areas near East Seventh Street, residential uses in the 
Lake Phalen and Maplewood areas, and commercial uses in the 
vicinity of Phalen Shopping Center and Maplewood Mall. 

As reflected in the Metropolitan Council 1 s corridor and 
regional estimates, development of approximately 2,300 acres of 
land is expected in the Northeast between 1990 and 2000. As 
shown in Table VI-11, this growth is projected to total about 6 

*Only a small portion of the feeder bus system has been included
in the analysis.
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percent of the new development expected in the metropolitan 
region. This figure is not so much reflective of development 
opportunity in St. Paul--which is heavily developed with the ex­
ception of limited pockets of vacant land north of Maryland Ave­
nue--but is an indication of the heavy residential growth and 
larger tracts of developable land in the Maplewood and White Bear 
Lake area. 

TABLE VI-11 

CORRIDOR AND REGIONAL DEVELOPMENT* ESTIMATES, 1990-2000 
(In Acres) 

Northeast St. Paul Change 
Corridor Acreage** 1990 2000 1990-2000 

Residential 13,583 14,890 l , 30 7
Commercial l , 1 4 3 1 , 4 7 5 332
Industrial 2,699 3,334 635 

TOTAL 17,425 19,699 2,274 

Metro Area Acreage 

Residential 174,532 196,005 21,473 
Commercial l 5 , 84 l 20,174 4,333 
Industrial 53,528 63,368 9,840 

TOTAL 243,901 279,547 35,646 

*Since these figures are based on utilized acreage,
estimates do not reflect changes due to redevel­
opment activity.

**Includes an area of approximately 2 miles east and 
west of the northeast St. Paul alignment. These 
estimates also include the St. Paul CBD and the 
city of White Bear Lake. 

Source: Socio-Economic and Land Use File, Metro­
politan Council, 1980. 
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The primary land use impacts associated with LRT develop­
ment along the currently operating rail right-of-way will occur 
within one-half mile of the individual LRT stops. While there 
will be developable land along this alignment, development oppor­
tunities will be tempered by existing land use patterns and the 
fact that the right-of-way may have to be hsared with continuing 
heavy freight traffic. In some cases the access to downtown St. 
Paul and Maplewood Mall offered by the LRT would be a positive 
inducement to development. In other cases, the area would de­
velop either with or without the existence of LRT. 

The projected land development within 0.5 mile of the North­
east LRT stops is indicated in Table VI-12. 1 In total, 182 acres 
of land should develop sometime between the years 1990 and 2000. 
Of this development, about 35 percent or 63 acres could be ex­
pected to take place as a dir�ct consequence of LRT development. 
About 86 percent of this development would be new development. 
It is estimated that establishment of a Northeast LRT line would 
result in the development or redevelopment of 38 acres of resi­
dential property and 25 acres of commercial property. Despite 
passing along the East Seventh Street industrial area, LRT would 
not provide inducement for any additional industrial development 
in the area. 

The direct impact of LRT development in the Northeast would 
be the construction of 650 high, medium, and low density multi­
family housing units and nearly 357,000 square feet of retail and 
office commercial space. As indicated in Table VI-1), the con­
structi�a impacts in 1980 dollars of this LRT-induced residential 
and commercial development are estimated at $36.6 million. 

The analysis was based on current land use control policies 
and density allowances. The potential for accelerated develop­
ment and higher densities could increase with aggressive use of 
available control policies and strategies. The fact that much 
of the Northeast alignment passes through established single­
family areas reduces the flexibility that municipalities will 
have in exercising these policies and techniques. Real opportun­
ities do exist, however, in the Phalen Shopping Center and 
Maplewood Mall areas. Three general development strategies were 
previously identified in the Chapter III West alignment analysis. 

1 Pertinent charts and maps reflecting the land use analysis at 
each LRT stop are found in the Technical Supplement 
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TABLE VI-12 

PROJECTED LAND DEVELOPMENT WITHIN ONE-HALF MILE 
OF THE NORTHEAST ST. PAUL ALIGNMENT LRT STOPS, 1990-2000 

(In Acres) 

ffew 
Development Redevelo�ment Total 

Acreage Projected to 
Develop Around LRT 
Stops, 1990-2000 168.8 12.8 181. 6 

Acreage of Development 
LRT Induced 

Residential 38.4 0.0 38.4 
Commerical l 5. 7 8.9 24.6 
Industrial 0.0 0.0 0.0 

TOTAL 54. l 8.9 63.0 

Source: Midwest Research Institute 

Energy The energy impacts associated with a Northeast LRT 
line and supporting feeder bus system are indicated in Table 
VI-14. A total annual consumption of 41,400 million BTU 1 s of 
energy is projected for the year 2000. Of this total, nearly 90 
percent would be coal-based electrical energy used in powering 
the LRT vehicles. The remaining energy impacts are associated 
with the diesel fuel required to operate the feeder bus system. 
In the case of both the coal and petroleum fuel sources, the 
energy impact analysis considers total energy requirements from 
the mine and drill head through to the final combustion of the 
fuel 

Environment. Projected pollutant loads from Northeast LRT 
operations are shown in Table VI-15. As indicated, a total of 
nearly 1.2 million pounds of pollution can be linked to LRT op­
erations. The most significant pollutant impacts occur outside 
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TABLE VI-13 

PROJECTED LRT-INDUCED LAND USE CHANGES AND CONSTRUCTION 
IMPACTS, NORTHEAST ST. PAUL ALIGNMENT, 1990-2000 

Projected LRT�Induced 
Land Use Changes 

Residential Multi­
Family Units: 

High Density 

Medium Density 

Low Density 

Total Units 

Commercial Square 
Footage 

Retail 

Office 

Total Sq. Ft. 

Industrial Square 
Footage 

Projected LRT-Induced 
Building Construction 

New 
Development 

450 

190 

10 

650 

104,200 

123,600 

227,800 

0 

(In 1980 Construction $'s)** 

Residential 

Commercial 

Industrial 

Total Construction 
Impact 

$25.6 million 

7. 5 million

0

$33. 1 million 

Redevelopment* 

0 

0 

0 

0 

103,300 

25,900 

129,200 

0 

0 

$ 3,5 million 

0 

$ 3. 5 million 

* Does not include rehabilitation activity.

Total 

450 

190 

10 

650 

207,500 

149,400 

356,900 

0 

$25. 6 million 

11. 0 million

0

$36. 6 million 

** Does not include cost of demolition, relocation, parking, land­
scaping, or other site preparation costs. 

Source: Midwest Research Institute 
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TABLE VI-14 

PROJECTED ENERGY CONSUMPTION WITH 
LRT OPERATION, NORTHEAST ALIGNMENT, YEAR 2000 

LRT Line Feeder B ses 

Annual Vehicle Miles 401,000 115,000 miles 1 

Projected Fuel 8 KWH/ 4 miles/ 
Efficiency vehicle mile 2 gallon (diesel) 3 

Annual Energy 3,208,000 
Consumption Ki✓ H 28,750 gallons 

BTU's of Energy 
Consumed 4 36,900 MBTU's 4,500 MBTU 1 s 

TOTAL ANNUAL ENERGY CONSUMPTION - 41,400 MBTU 1 s 

1 Since many of the existing bus routes in the Northeast 
corridor could serve as feeder bus routes, the impact 
analysis considers only the bus additions required to 
support the LRT line. 

2 Source: Boeing Company. 

3 Source: Year 2000 projections by the Metropolitan 
Transit Commission. 

4 MRI 1 s REEPA model projects the total cycle of energy 
impacts from the mine or well head through to final 
combustion. 

of the corridor in the m1n1ng of coal and the generation of elec-
trici at the power plant. Within the corridor, the highest 

lut on levels are associated with diesel feeder bus exhaust. 

Other LRT noise and visual impacts are less subject to physi­
cal measurement. In the case of noise impacts, the measurement 
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TABLE VI-15 

PROJECTED POLLUTANT LOADS1 -
NORTHEAST LRT ALIGNMENT, YE.AR 2000 

(In Pounds) 

LRT 
Operations2 

Feeder 
Buses3 Total 

Air Pollution 

Particulate 114,400 400 114,800 

Carbon Monoxide (CO) 9,100 9,100 

Hydrocarbons (HC) 2,900 3,200 6,100 

Nitrogen Oxides (NOx) 2 6,400 6,800 33,200 

Sulfur Oxides (SOX) 259,700 1,500 2 61,200 

Water Pollution 

Suspended Solids (SS) * * 

Chemical Oxygen Demand (COD) 100 100 

Biochemical Oxygen Demand (BOD) * * 

Other 1,500 1,500 

Solid Waste 

Mining/Drilling Waste 640,000 400 640,400 

Other Solid Wastes 104,400 500 104,900 

Total Pollutant Loads 1,147,800 23,500 1,171,300 

1 
MRI's REEPA model projects the total cycle of energy impacts from the 
mine or well head through to final combustion. 

2 

3 

* 

Assumes coal-based electrical generation. To the extent that electri-
city is available from existing capacity or from other electrical 
generation sources - e.g. hydroelectric power - these estimates may 
overstate actual impacts. The emphasis on coal-based electricity is 
judged reasonable given current NSF source projections and prevailing 
industry trends. 

Since many of the existing bus routes in the Northeast corridor could 
serve as feeder bus routes, the impact analysis considers only the 
bus addition required to support the LRT line. 

The pollutant load is less than 50 pounds. 
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of sound intensity is important. The ultimate impact, however, 
is a function not of just the intensity but the human reaction 
to it. Based on published noise data, there is evidence that 
LRT operations should be quieter than buses and in some areas 
may be below automobile noise levels. Since the Northeast align­
ment parallels, for much of its length, an existing active 
freight railway line, the additional accoustical impacts from 
LRT operations should be negligible. 

Experience in Europe and Japan has clearly shown that visual 
problems associated with the vehicles, tracks, support poles and 
wires can be overcome. Through careful design and landscaping, 
LRT systems can blend into the surrounding environment better 
than most other modes of transit. Given the neighborhoods and 
topography in the Northeast, there should not be any major visual 
problems associated with LRT development. The most critical 
noise and visual problem may related not to the LRT line, but to 
parking spillover into neighborhood streets. This is a recurring 
problem in many U.S. and Canadian cities. 

NON-LRT ALTERNATIVE 

The Northeast Non-LRT alternative consists of metering I-35E 
entrance ramps and including high-occupancy vehicle (buses and 
carpools) bypass ramps around the metered entrances. Operations 
would be similar to the I-35W ramps now in use in South Minne­
apolis. Access to I-35E would be controlled by traffic signals 
at Mayland, Larpenteur, TH36, Little Canada Road, County Raad E, 
and County Road G. The bypass ramps would permit easy access 
for buses while automobiles would be delayed. 

Ridership Forecasts 

Forecasts were prepared by the Metropolitan Council using 
the Council's HOV sketch planning model. The results of the 
analysis comparing LRT to Non-LRT forecasted ridership is shown 
in Table VI-16. This shows that express buses operating on I-35E 
with ramp metering would attract 14,000 patrons or 2.2 percent of 
corridor travel. During the peak hour, express buses would at­
tract 3,400 patrons or 3.6 percent of corridor travel. 

Construction Cost. The capital cost of constructing metered 
�ntrance ramps with bus bypass lanes is estimated at $465,000 per 
interchange or a total of $2.8 million. The source for these 
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TABLE VI-16 

FORECASTS BY MODE - NORTHEAST NON-LRT 

24 f-lours Peak Period 

# of Peo12le % # of Peo12le % 

Auto Driver 421,900 66.8 54,200 61. 0

Carpool 
l 9 . 1 Passengers 132,300 20.9 18,600 

Local Bus 63,600 l O. l 15,900 16.4 

I-35E Express
Bus 14,000 2 . 2 3,400 3. 6 

TOTAL 631,800 100.0 97,100 100.0 

costs is the Minnesota Department of Transportation. MnDOT costs 
are based on their experience in constructing similar ramps on 
I-35W.

Other costs include additional express buses, overhaul and 
maintenance facilities for the buses, and commuter parking lots. 

Vehicles. Fifty-eight express buses, including 8 spares 
will be required for service. At $150,000 each, 58 buses would 
cost $8.7 million. 

Maintenance Facilities. Maintenance and overhaul facilities 
would cost $55,220 per bus or $3.2 million 

Parking Lots. Parking space will be required for l ,000 cars. 
At $3,000 per space, including land, costs will total $3.0 million. 

?eeder Buses. No feeder bus system is needed in the non-
LRT alternative as the express buses circulate in neighborhoods 
prior to entering the freeway. 
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Capital Costs 

Capital costs are summarized as follows: 

TABLE VI-17 

CAPITAL COST SUMMARY - NON-LRT - NORTHEAST 

Category 

Construction 

Express Buseses 

Express Bus Maintenance and 
Overhaul Facilities 

Parking Lots 

Additional Feeder Buses 

Feeder Bus Maintenance and 
Overhaul Facilities 

TOTAL 

Operating Plan 

Cost in 
Millions of Dollars 

$ 2.79 

8.70 

3.20 

3.00 

.90 

. 33 

$18.92 

Express buses would circulate within the corrdior and use 
I-35E non-stop to downtown St. Paul, stopping at the Capitol.

Operating and Maintenance Costs 

Annual operating and maintenance costs of $2.5 million are 
based on cost indices used by the MTC for systemwide bus opera­
tions and the Minnesota Department of Transportation for metered 
freeway bypass ramps. 
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TABLE VI-18 

ANNUAL EXPRESS BUS OPERATING 
AND MAINTENANCE COST - NORTHEAST - NON-LRT 

Item Unit Cost Cost 

Annual Vehicle Miles =

1,229,000 $1.10/mile $1,351,900 

Annual Vehicle Hours =

61,000 $18.34/hour 1,118,700 

Operating & Maintenance 
of 5 Ramps $15,000/year 75,000 

TOTAL $2,545,600 

Total annual operating and maintenance costs exclusive of 
annualized capital costs are estimated at $2.5 million. This 
works out to a cost per passenger of $0.61. 

QQ_erating Costs Versus Revenues 

Table VI-19 compares express bus operating cost to the antic­
ipated revenues. Based on a $.50 fare, annual express bus oper­
ating and maintenance costs would exceed revenues by approxi­
mately $490,000. 

Annualized Capital Costs 

Annualized capital costs for the express buses operating on 
metered I-35E are estimated at $2.4 million. Calculations appear 
in the Technical Supplement. Table VI-20 shows I-35E express bus 
annual operating and maintenance costs combined with annualized 
capital costs. Total combined costs are approximately $4.8 million. 

Annualized capital costs are in 1980 dollars. The relation­
ship between annualized capital costs and annual operating and 
maintenance costs is only accurate for the first year of a capi­
tal investment. 
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TABLE VI-19 

EXPRESS BUS OPERATING COSTS VS. REVENUES* 

Total Annual Express Bus Passengers 

Total Annual Express Bus Revenues 

Total Operating & Maintenance Costs 

Surplus/(Deficit) 

4,115,000 

$2,058,000 

$2,545,600 

($487,600) 

*Not including annualized capital costs.

TABLE VI-20 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS INCLUDING 
ANNUALIZED CAPITAL COSTS EXPRESS BUSES - NORTHEAST 

Operating & Maintenance Costs 

Annual Capital Cost 

TOTAL 

COMPARISON OF LRT AND NON-LRT - NORTHEAST 

$2,545,600 

2,400,000 

$4,945,600 

Table VI-21 shows that LRT will carry 28 percent more daily 
passengers than non-LRT in the Northeast. During the peak period 
LRT ridership will be 32 percent higher. Capital costs for LRT 
are considerably higher. ($82 million versus $18.9 million). 
LRT's low operating and maintenance cost will produce an annual 
surplus of $1. 1 million versus non-LRT's annual deficit of 
$500,000. When annualized capital costs are included, however, 
LRT's annual deficit is twice as large as the deficit for the 
non-LRT system. 
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TABLE VI-21 

SUMMARY COMPARISON - NORTHEAST: LRT VERSUS NON-LRT 

LRT NON-LRT 

24 Hour Ridership 

Peak Hour Ridership 

Capital Cost 

Annual Operating & 
Maintenance Cost 

Surplus/(Deficit)* 

Surplus/(Deficit)** 

18,000 

4,500 

$82 million 

$1 . 6 :mi l l i on 

$1.0 million 

($6.8 million) 

*Excluding annualized capital costs.
**Including annualized capital costs. 

14,000 

3,400 

$18.9 million 

$2.5 million 

($0.5 million) 

($2.8 million) 

Energy. The energy impacts associated with the Northeast 
non-LRT alternative are shown in Table VI-22. An improved bus 
system (line haul and feeder buses) would consume an estimated 
48,600 MBTU's of energy. To permit a balanced comparison with 
the LRT model, the analysis must also incorporate the estimated 
3.3 million automobile miles driven by individuals that would 
probably ride the LRT but would not choose to ride a bus system. 
By adding these impacted automobile miles into the non-LRT model, 
the annual non-LRT energy impact totals 63,400 MBTU's. 

Based on overall energy consumption, the LRT emerges as 
clearly more energy efficient than the non-LRT alternative 
(41,400 MBTU's for the LRT system and 63,400 MBTU's for the non­
LRT alternative). The difference appears in part to be related 
to the LRT's efficiency as well as the minimal feeder bus addi­
tions required. The LRT and its feeder system are more efficient 
than the improved bus system even without consideration of dis­
placed automobile drivers. 
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TABLE VI-22 

PROJECTED ENERGY CONSUMPTION FOR THE 
NON-LRT ALTERNATIVE, NORTHEAST CORRIDOR, YEAR 2000 

LRT Riders Shifting 
Bus System to Automobiles 

Annual Vehicle 1,229,000 
Miles miles 1 3,313,400 miles 2

Projected Fuel 4 miles/gallon 32.4 miles/gallon 
Efficiency 3 (diesel) (gasoline) 

Annual Energy 307,250 
Consumption gallons 102,300 gallons 

BTU's of Energy 48,600 
Consumed 4 MBTU's 14,800 MBTU's 

TOTAL ANNUAL ENERGY CONSUMPTION - 63,400 MBTU's 

1 Reflects the required bus miles (feeder and line 
haul) over and above what would exist in the corridor 
in any event. 

2 Determined on the basis of the difference between 
the number of projected auto driver trip miles with 
LRT and those miles assuming existence of the LRT 
alternative. 

3 Sources: Minnesota Energy Agency; 
Metropolitan Transit Commission 

4 MRI 1 s REEPA model projects a full cycle estimate of 
energy impacts, from the well head, through refining 
and transportation, to final fuel combustion. 
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The relative petroleum fuel savings from LRT operation of a 
Northeast LRT are shown in Table VI-23. As indicated, an esti­
mated 380,800 gallons of petroleum fuel could be conserved dur­
ing the year 2000. About three-quarters of this saving would 
result from reduced bus service needs in the corridor. The re­
maining 102,300 gallons of gasoline would occur because of the 
relative attractiveness of the LRT to existing automobile users. 
This gasoline saving, however, accounts for only half of 1 per­
cent of the 18 million gallons of gasoline that will be consumed 
that year by automobiles operating in the Northeast corridor. 

TABLE VI-23 

PROJECTED PETROLEUM SAVINGS WITH OPERATION 
OF AN LRT LINE, NORTHEAST CORRIDOR, YEAR 2000 

Gasoline Savings with Reduced 
Automobile Use 

Diesel Fuel Savings with Reduced 
Bus Service Needs 

Annual Petroleum Savings 

Remaining Gasoline Consumptiot, by 
Automobiles Under the LRT Model 

102,300 gallons 

278,500 gallons 

380,800 gallons 

18,657,000 gallons 

Environment. Comparative pollution impacts between LRT and 
non-LRT are presented in Table VI-24. As indicated, the LRT system 
is responsible for more than twice the pollution levels of the 
non-LRT alternative. However, with the exception of the feeder 
bus component of the LRT model, nearly all of the LRT impacts 
are off-site, at the mine or electric power plant. The non-LRT 
alternative. with its dependence on petroleum based fuels, has 
most of its impact within the Northeast corridor. 
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TA BL E VI-24 

COMPARA TIVE ENVIRONMENTAL IMPACTS*

L RT-vs -NON-LRT ALTERNATIVE NORTH EAST AL IGNMENT 

Air Poll ution 

Partic u l ate 

C arbon Monoxide (CO) 

H ydroc arbons ( HC )  

Nitroge n Oxides (NOx) 

Sulf ur Oxides (SOx) 

Water Pollution 

Suspe nded Solid s (SS) 

(In Pounds) 

Chemic a l  Oxygen Dem and (COD) 

Biochemical Oxygen Demand (BOD) 

Other 

Solid \,1aste 

Mining/Drilling Wastes 

Other Solid Wastes 

TOTAL PO L LUTA NT L O ADS 

Non-LRT 
LRT Alternative 

114,800 

9,100 

6,100 

33,200 

261,200 

** 

100 

** 

1 , 500 

640,400 

104,900 

1,171,300 

6,500 

309,500 

55,500 

86,900 

18,900 

200 

l , 000

300

21,200 

5,900 

7,000 

512,900 

1 s REEPA model projects a "full cycle 11 estimate of pollutant impacts, 
i.e. pollutant loads at the mine and well head through to final combustion
of the coal and petrole um fuels.

**Less than 50 pounds of pollution. 
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INTRODUCTION 

CHAPTER VII 

NORTHWEST CORRIDOR 

The Northwest Corridor is representative of Metropolitan 
Area corridors with combinations of long and short trips, heavy 
transit use. and those requiring operations duplicating local as 
well as high speed service. Major communities in the corridor 
include Robbinsdale, Crystal and Brooklyn Center. 

ALIGNMENT SELECTION 

The alternative alignments tested in the Northwest are shown 
in Figure II-1. They are: 

o BN Railroad
o TH52
o TH169
o TH152
o 1-94

The sketch planning analysis showed that TH52, from downtown 
Minneapolis to the vicinity of THlOO, was clearly superior to the 
other alignments in terms of potential patronage. North of THlOO, 
TH152 was superior. Results of the analysis are shown in the 
Technical Supplement. On the basis of potential patronage, the 
desire to serve the Brookdale Shopping Center, field surveys, and 
input from the various committees overseeing the study, an align­
ment consisting of TH52, THlOO, and TH152 was selected as the 
Northwest alignment. Termini are downtown Minneapolis and the 
Brookdale Shopping Center. 
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LIGHT RAIL TRANSIT FEASIBILITY STUDY 

NORTHWEST ALIGNMENT 

SANDERS & THOMAS, INC., CONSULTING ENGINEERS 
POTTSTOWN, PA 

FIGURE Vll-1 
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LRT ALTERNATIVE 

Stop Locations 

Alignment details and LRT stop locations are shown in Figure 
VII-1. The southernmost portion of the route would consist of 
operations on city streets in a physically separated right-of-
way isolated from automotive traffic by low concrete medians, 
railings, plantings, or the like. Between 7th Avenue N. and 
Lowry Avenue, northbound operations would be on Emerson Avenue 
North and southbound operations on Fremont Avenue North. 

Table VII-1 shows each proposed LRT stop: 

TABLE VII-1 

PROPOSED LRT STOPS - NORTHWEST 

Chicago Ave. & 8th St. S. 
4th Ave. & 8th St. S. 
2nd Ave. & 8th St. S. 
Nicollet Mall & 8th St. S.
Hennepin Ave. & 8th St. S.
Lyndale Ave. & 7th Ave. N.
Plymouth Ave & Emerson Ave N. 
16th Ave. & Emerson Ave. N. 
Broadway & Emerson Ave. N.

Operating Plan 

Knox Ave. & North Broadway 
Penn Ave. & North Broadway 
29th Ave. & North Broadway 
Lowry Ave. & North Broadway 
France Ave. & N. Broadway 
Lake Dr. & North Broadway 
50th Ave. & Drew 
55th Ave. & Brookdale Mall 
Bass Lake Rd. & Brooklyn Blvd 

Table VII-2 shows the Northwest operating plan in terms of 
headways by hour and day. During the peak periods service would 
be provided at 5 minute intervals between Lowry Avenue and down­
town Minneapolis and 10 minute intervals between the Brookdale 
Shopping Center and Lowry Avenue. During non-peak hours all 
service would operate to the Brookdale Shopping Center. 

Table VII-3 shows schedule speeds and times between LRT 
stops as well as the cumulative time and distance 
terminal point. Average schedule speed along the 8.3 mile long 
line is approximately 17 miles per hour. Approximately 28 
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TABLE VII-2 

OPERATING HEADWAYS - NORTHWEST 

5 A.M.- 7 A.M.- 9 A.M.- 4 P.M.- 6 p. M. - l l P.M.-
7 A.M. 9 A.M. 4 P.M. 6 P.M. l l P.M. l A.M.
�-------·-

Weekdays l 5 5 l 5 5 1 5 l 5
Saturdays 30 30 30 30 30 30
Sundays &

Holidays 60 60 60 60

minutes are required to make the trip from Chicago Avenue and 8th 
Street South to the Brookdale Shopping Center. 

Annual Vehicle Miles 

Total annual vehicle miles are calculated at 572,000 in the 
Northwest. Vehicle mile calculations are shown in the Technical 
Supplement. 

Ridership Forecasts 

Total daily LRT ridership is estimated at 34,700 or 5.0 per­
cent of total corridor travel. The number of passengers passing 
the maximum load point during the peak hour is 4,500. 

Table VII-4 compares forecasted LRT travel to total corridor 
travel and corridor travel by other modes. Daily inbound rider­
ship is shown on Figure VII-2. 

Feeder Bus 

A feeder bus system will be required for passenger collec­
tion and distribution, particularly at the Brookdale Center and 
Robbinsdale stops. Current bus service in Minneapolish and 
close-in suburban areas would be reoriented to serve the LRT 
line. Based upon the projected volume of feeder bus riders and 
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TABLE VII-3 

SCHEDULED SPEEDS, TIME, AND DISTAHCE - NORTHWES'T' 

Cumulative 
Cumulative Distance 

Scheduled Scheduled Time from From 
Distance Speed Time Terminal Terminal 

Chicago & 8th St. s (Hospital) (Miles) (MPH) (Minutes) (Minutes) (Miles) 

4th Ave. & 8th St. s 0.30 12 l. 50 1.50 0.30 
2nd Ave. & 8th St. s 0.14 12 .10 2.20 o.44
Nicollet Ave. & 8th St. s 0.14 12 .10 2.90 0.58
Hennepin Ave. & 8th St. s 0.15 12 .75 3,65 0.73
Lyndale Ave. & 7th Ave. N 1.10 20 3.30 6.95 l. 83
Plymouth Ave. & Emerson Ave. N 0.30 17 1.07 8.02 2.13
16th Ave. & Emerson Ave. N 0.20 16 -75 8.77 2.33

< 

..... Broadway & Emerson Ave. N 0.24 16 .90 9.67 2.57
1-l 

Knox Ave. & N. Broadway 0.34 17 l. 20 10.87 2.91
U7 Penn Ave. & N. Broadway o. 50 17 1.78 12.64 3.41

29th Ave. & N. Broadway 0.55 17 1.93 14.57 3.96
Lowry Ave. & N. Broadway 0.34 21 -97 15.54 4.30
France Ave. & N. Broadway 0.82 21 2.33 17.87 5.12
Lake Dr. & N. Broadway 0.77 21 2.20 20.07 5.89
50th Ave. & Drew L 40 25 3,65 23.72 7.29
55th Ave. & Brooklyn Blvd. 

(Brookdale) 0.62 18 2. 07 25.79 7.91 
Bass Lake Rd. & Brooklyn Blvd. 0.39 12 1.95 27,74 8.30 



METROPOLITAN COUNCIL Of THE TWIN CITIES AREA 

LIGHT RAIL TRANSIT FEASIBILITY STUDY 
NORTHWEST ALIGNMENT 
DAILY INBOUND PASSENGERS ON-BOARD 
BASS LAKE RD TO CHICAGO AVE 

SANDERS & THOMAS, INC., CONSULTING ENGINEERS 
POTTSTOWN, PA 

FIGURE Vll-2 
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STOP 

BASS LAKE RD 
BROOKDALE MALL 
SOTl-1 AVE 
LAKIE DR 
FRANCE AVE 
LOWRY AVE 
29TH AYE 
PENN AVE 
KNOX AVE 
EMERSON & BROADWAY 
16TH AVE 
PLYMOUTH AVE 
LYNDALE A\IE 
HENNEPIN AVE 
NICOLLET MALL 
2ND AVE 
4TH AVE 
CHICAGO AVE 

PASSENGERS 
ON BOARD 

1,450 
3,700 
6,000 
8,800 
9,300 
9,950 

10,250 
10,550 
10,500 
U,150 
U,200 
U,150 
U,650 
10,050 
7,700 
4,250 
1,750 

0 



TABLE VII-4 

FORECASTED CORRIDOR TRAVEL BY MODE - NORTHWEST 

24 Hours % Peak Period % 

Auto Driver 454,100 65.9 64,500 60.0 
Carpool 144,100 20.9 20.,300 l 8. 9 
Local Bus Passenger 55,800 8.2 14,000 13.0 
LRT Passenger 34,700 5.0 8,700 8. l 

TOTAL TRAVEL 688,700 100.0 107,500 100.0 

operating characteristics in the corridor, as calculated by the 
MTC, seven additional feeder buses will be required, including 
one spare. 

Capital Requirements and Costs 

Capital construction costs are shown in Table VII-5. Total 
construction costs are estimated at a $52.4 million. 

Right-of- Acquisition. No costs are provided for right-
of-way acquisition since the entire alignment will be within 
existing street and highway rights-of-way. 

Pa ing Lots. Approximately 5,400 parking spaces will be 
required at a cost of $3,000 each including land, or a total of 
$16.2 rn llion. 

Vehicles. Twenty-nine vehicles will be required for reve­
nue service. This includes three spares. Total vehicle costs 
are est-1 ated at $28.1 million. Calculations for vehicle re­
quirements are shown in the Technical Supplement. 

Fee r Buses. Seven feeder buses, including one spare at 
$150,000 each plus $55,200 per bus for maintenance and overhaul 
facilities would cost a total of $L4 million. 1 

Capital costs are summarized on Table VII-6. 
1-rrnTy the ad d-1 f i on a 1 feeder bus s er vi c e re qui red has been 

included in the analysis. 
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TABLE VII-5 

CONSTRUCTION COST ESTIMATE - NORTHWEST 

Item 

Cross Ties 
Stone Ballast 
115-# Rail 
Excavation 
Electric Grade Crosssings 
Crossovers (Including 2 turnouts) 
Platforms 
Utility Relocation in CBD 
Substation 
Roadway: 6 11 Concrete 
Car Shop 
Simple Catenary System 
Pavement Removal 
Traffic Signal Preemption Equip. 

Quantity 

44,800 
29,392 
88,176 
77,910 

7 
35 
26 

7 
56,731 

l 
9.9 

510,576 

Unit 
Price$ 

47 
35 
75 
23 

275,000 
70,000 
14,133 

500,000 
405,000 
30.45 

975,000 
798,000 

4.92 
8,000 

1980 PRICES: SUBTOTAL 
+ 15% Contingency

SUBTOTAL 
+ 10% Engineering &

Mobilization 

TOTAL 

USE 

Amount 

$ 2,072,136 
1,028,720 
6,613,200 
1,791,930 

490,000 
494,655 

13,000,000 
2,835,000 
1,727,449 

975,000 
7,900,200 
2,512,034 

$41,440,324 
6,216,049 

$47,656,372 

4,765,637 

$52,422,009 

$52,422,000 



TABLE VII-6 

CAPITAL COST SUMMARY - NORTHWEST 

Category 

Right-of-Way Acquisition 
Construction 
Vehicles 
Parking Lots 

SUBTOTAL 

Feeder Bus 

TOTAL 

Cost in 
Millions of Dollars 

$52.4 
2 8. l 
l 6. 2

$96. 7 

l. 4

$ 98. l 

Total capital costs, exclusive of feeder bus costs are esti­
mated at $95.3 million in 1980 dollars, or about $11 .5 million 
per double-tracked mile. 

Operating and Maintenance Costs 

Table VII-7 shows estimated LRT annual operating costs by 
category of expense. Total annual operating and maintenance 
costs, exclusive of annualized capital costs, are estimated at 
$1.9 million. On a cost per passenger basis this works out to 
$0.18. 

Feeder bus costs of $1.9 million are based upon the need 
for approximately 149,000 bus miles at $1.10 per mile and 10,000 
bus hours at $18.34 per hour (Table VII-8). 

Annualized Capital Costs. Annualized capital costs assume 
that total project costs would be locally financed. Each cate­
gory of capital expense (for example: buildings, vehicles, 
tracks, etc.) has been amortized over a useful life expectancy 
ranging from 12 to 40 years depending on the category. Table 
VII-9 shows total annual operating and maintenance costs includ­
ing annualized capital costs for LRT in the Northwest. Annual­
ized capital costs are calculated in the Technical Supplement.
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TABLE VII-7 

ANNUAL LRT OPERATING AND MAINTENANCE COSTS INFLATED TO YEAR 1980 

Based on 1976 Unit Cost Relationships 
(Northwest) 

Item (With 1976 Unit Cost 

Track Maintenance 
(.34/Vehicle Mile Traveled) 

Shelter Maintenance 
($500/Shelter) 

Yards & Support Maintenance 
($1,000/Peak Hour Vehicle) 

Electrical Maintenance 
(.04/Vehicle Mile Traveled) 

Vehicle Maintenance 
(.24/Vehicle Mile Traveled) 

Vehicle Energy Consumption 
(.14/Vehicle Mile Traveled) 

Maintenance Facility Energy Consumption 
($50/Peak Hour Vehicle) 

Vehicle Storage Energy Consumption 
($400/Peak Hour Vehicle) 

MTC Operators Salary plus Benefit 
($16,867) 

Other Transportation 
(. 17/Vehicle Mile Traveled) 

SUBTOTAL 

General & Administrative 
(15% of Subtotal) 

1976 TOTAL COST 

Inflated at 10%/Annum to 1980 

TOTO.AL 

USE 

$ 194,480 

17,000 

21,000 

28,880 

137,280 

80,080 

l , 0 5 0

8,400 

522,877 

97,240 

$1,108,287 

166,243 

$1,274,530 

1,866,039 

$1,866,039 

$1,866,000 

Unit Cost Source: Light Rail Transit, A State of the Art, U.S. Department of 
Transportation, 1976. 

Operator's Cost Source: Metropolitan Transit Commission. 
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TABLE VII-8 

FEEDER BUS SERVICE ANNUAL 
OPERATING AND MAINTENANCE COSTS - NORTHWEST

1

(1980 Dollars) 

Item 

Annual Bus Miles = 149,000 

Annual Bus Hours = 10,000 

TOTAL 

Unit Cost 

$ l.10/mile 

$13.34/hour 

Cost 

$163,900 

$183,400 

$347,300 

TABLE VII-9 

TOTAL ANNUAL LRT OPERATING AND MAINTENANCE COSTS 
INCLUDING ANNUALIZED CAPITAL COSTS - NORTHWEST 

Operating and Maintenance Costs 

Annualized Capital Costs 

TOTAL 

$ 2,213,300 

9,400,000 

$11,613,300 

Annualized capital costs are in 1980 dollars. The relation­
ship between annualized capital costs and annual operating and 
maintenance costs is only accurate for the first year of a capi­
tal investment. 

Operating Costs Versus Revenues 

Table VII-10 compares annual operating costs to the annual 
revenues anticipated. A fare of $.50 was used to calculate reve­
nues. LRT is anticipated to generate a $2,353,600 surplus. 

1 0nly the additional feeder bus service required has been 

included in the analysis. 
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TABLE VII-10 

ESTIMATED LRT OPERATING COSTS VERSUS REVENUES 
IN 1980 DOLLARS - NORTHWEST 

Total Annual LRT Passengers 

LRT Revenue Generated at $.50 Fare 

Total LRT and Bus Operating & 
Maintenance Costs 

Surplus/(Deficit) 

Impact Analysis 

10,201,800 

$5,100,900 

$2,213,300 

$2,887,900 

Land Use. LRT-induced development in the Northwest is 
limited by the character and density of development that already 
exists along this route. LRT will provide support to land use 
trends along this alignment, but will provide little inducement 
to concentrate the significant amount of development expected in 
the northwest suburbs through the end of this century. 

According to projections drawn from the Metropolitan Coun­
cil's social and economic profile data base, the Northwest align­
ment will experience a greater amount of new development than any 
of the other four study alignments during the period 1990 to 
2000. As shown in Table VII-11, an estimated 3,600 acres of land 
is expected to develop during the 10 year study period. This 
amounts to 10 percent of the development activity expected for 
the entire Twin Cities Metropolitan Area over the same period. 
Nearly all of this growth is likely in the second ring suburb 
portions of the corridor and to some extent in the removal areas 
of North Minneapolis. 

Based on the experience of other rail transit systems in 
other cities, the principal land use impacts in the Northwest 
alignment should occur within one-half mile of the individual 
LRT stops. Because most of the stops along this alignment are 
well-developed intersections, are economically stable, and are 
controlled by relatively conservative land use policies, the ac­
tual development impacts will be small--only a small fraction of 
the 3,600 acres of development projected for the full corridor 
over the 10 year period. 
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TABLE VII-11 

CORRIDOR AND REGIONAL DEVELOPMENT* ESTIMATES, 1990-2000 
(In Acres) 

Northwest Minneapolis Change 
Corridor Acreage** 1990-2000 

Residential 16,700 18,000 1 , 300 
Commercial 1 , 600 2,000 400 
Industrial 5,600 7,500 1 , 900 

TOTAL 23,900 27,500 3,600 

Metro Area Acreage 

Residential 174,500 196,000 21,500 
Commercial 15,900 20,200 4,300 
Industrial 53,500 63,400 9,900 

TOTAL 243,900 279,600 35,700 

*Since these figures are based on utilized acreage,
the estimates do not reflect change due to redevel­
opment activity.

**Includes an area of 1 to 3 miles either side of the 
Northwest alignment. These estimates also include 
the Minneapolis CBD and the communities of Maple 
Grove, Osseo, and Brooklyn Park to the north and 
southwest of the alignment terminus point. 

Source: Socio-Economic and Land Use File, 
Metropolitan Council, 1980. 

The prrijected land development patterns along the Northwest 
alignment are indicated in Table VII-12. 1 In total, an estimated 

1 Pertinent charts and maps reflecting the land use impact analy­
sis at each LRT stop are provided in the Technicpl Supplement. 
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73 acres of land are expected to develop within a half-mile 
radius of individual LRT stops between 1990 and 2000. Of this 
development, nearly half or 35 acres could be expected to take 
place because of the introduction of LRT into this area. About 
55 percent of this amount would be redevelopment. It is esti­
mated that establishment of a Northwest LRT line would result in 
the development of 11 acres of residential real estate, 13 acres 
of commercial property and 11 acres of industrial property. 

TABLE VII-12 

PROJECTED LAND DEVELOPMENT WITHIN ONE-HALF MILE 
OF THE NORTHWEST ALIGNMENT LRT STOPS, 1990-2000 

(In Acres) 

New 
Development Redevelopment 

Acreage Projected to 
Develop Around LRT 
Stops, 1990-2000 40.0 33.0 

Acreage of Development 
LRT Induced 

Residential 3.0 8.0 
Commercial 6.0 7. 0
Industrial 6.0 5.0

TOTAL 15.0 20.0 

Source: Midwest Research Institute 

Total 

73.0 

11. 0
l 3. 0
11. 0

35.0 

As shown in Table VII-13, the direct impact of a Northwest 
LRT would be the construction of 500 low and medium density multi­
family housing units, more than 173,600 square feet of retail and 
office commercial space, and 235,200 square feet of industrial 
space. The impact in 1980 construction dollars of this LRT-
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TABLE VII-13 

PROJECTED LRT-INDUCED LAND USE CHANGES AND CONSTRUCTION 
IMPACTS, NORTHWEST MINNEAPOLIS ALIGNMENT, 1990-2000 

Projected LRT-Induced 
Land Use Changes 

Residential Multi­
Family Units: 

High Density 

Medium Density 

Low Density 

Total Units 

Commercial Square 
Footage: 

Retail 

Office 

Total Sq. Ft. 

Industrial Square 
Footage 

Projected LRT-Induced 
Building Construction 

New 
Development 

0 

20 

60 

80 

33,100 

53,900 

81,000 

132,900 

(In 1980 Construction $ 1 s)** 

Residential $ 2.1 million 

Commercial 3.0 million 

Industrial 2 .!+ million 

Total Construction 
Impact $ 8 .1 million 

Redevelopment* 

$ 

0 

420 

0 

420 

52,100 

34,500 

86,600 

102,400 

10.2 million 

2.6 million 

1. 8 million

$ 14. 6 million 

* Does not include rehabilitation activity.

$ 

$ 

Total 

0 

440 

60 

500 

85,200 

88,400 

l'T3 ,600 

235,200 

12.9 million 

s.6 million

4.2 million 

22.7 million 

** Does not include costs of demolition, relocation, parking, landscaping,
or other site preparation costs. 

Source: Midwest Research Institute 
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induced residential, commercial, and industrial development 
would total an estimated $23 million. 

The land use impacts along this alignment were based on 
current municipal land use policies and development strategies. 
More aggressive policies and greater use of inducement strategies 
would result in greater development potential. The desirability 
of concentrating development along key nodes must be assessed on 
the basis of relevant municipal and regional development poli­
cies and long range plans. 

Energy. The LRT energy impacts in the Northwest are shown 
in Table VII-14. As indicated, a total annual consumption of 
58,500 million MBTU 1 s of energy is projected for the year 2000. 
Of this total, nearly 90 percent would be coal-based electrical 
energy used in powering the LRT vehicles. The remaining energy 
impacts relate to feeder bus diesel fuel consumption. In the 
case of both the coal and petroleum fuel, the energy impact anal­
ysis considers total energy requirements from the mine and drill 
head through the final combustion of the fuel. 

Environment. Pollutant loads from the Northwest LRT opera­
tion are shown in Table VII-15. Most of the l .7 million pounds 
of pollution occurs instead at the mine and electrical generation 
plant. Within the corridor, the highest levels of pollution are 
associated with feeder bus diesel exhausts. 

Other LRT noise and visual impacts are less subject to phys­
ical measurement. In the case of noise impacts, the measurement 
of sound intensity is important. The ultimate impact, however, 
is a function not of just the intensity but the human reaction 
to it. 

In general, a Northwest LRT should not significantly raise 
perceived noise levels. Based on published noise data, there is 
evidence that LRT operations should be quieter than buses and in 
some areas may be below automobile noise levels. At a speed of 
40 miles per hour and a distance of 50 feet, a light rail vehi­
cle will have an exterior noise level of 80 decibels (dBA's). 
By comparison, noise levels for buses on city streets are be­
tween 80 and 88 dBA's, and automobiles at highway speeds approach 
75 to 80 dBA. 

Experience in other cities has demonstrated that visual 
problems associated with the vehicles, tracks, support poles and 
wires can be overcome. Through careful design and landscaping, 
LRT systems can blend into the surrounding environment better 
than most other modes of transit. Given the neighborhoods and 
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TABLE VII-14 

PROJECTED ENERGY CONSUMPTION WITH 
LRT OPERATION, NORTHWEST ALIGNMENT, YEAR 2000 

LRT Line Feeder Buses 

Annual Vehicle Miles 572,000 149,000 miles 1

Project Fuel 8 KWH/ 4 miles/ 
Efficiency vehicle mile 2 gallon (diesel) 3

Annual Energy 4,576,000 
Consumption KWH 37,250 gallons 

BTU's of Energy 
Consumed 4 52,600 MBTU's 5,900 MBTU's 

TOTAL ANNUAL ENERGY CONSUMPTION - 58,500 MBTU's 

1 Since many existing bus routes in the Northwest cor­
ridor could serve, with little change, as feeder bus 
routes, the impact analysis only considers the bus 
system additions required to support the LRT line. 

2 Source: Boeing Company. 

3 Source: Year 2000 projections by the Metropolitan 
Transit Commission. 

4 MRI's REEPA model projects a full cycle estimate of 
energy impacts, i.e., energy consumed at the mine 
or well head, through refining and transportation, 
to final fuel combustion. 

topography in the Northwest corridor, there should not be any 
major visual problems associated with LRT development. The most 
critical noise and visual problem may relate not to the LRT line, 
but to parking spillover into neighborhood and commercial 
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Air Pollution 

Particulate 

TABLE VII-15 

PROJECTED POLLUTANT LOADS1 -
NORTHWEST LRT ALIGNMENT, YEAR 2000 

(In Pounds) 

LRT 
Operations2 

163,100 

Feeder 
Buses3 

600 

Carbon Monoxide (CO) 11,800 

Hydrocarbons (HC) 4,100 4,100 

Nitrogen Oxides (NOx) 37,700 8,800 

Sulfur Oxides (SOX) 370,440 2,000 

Water Pollution 

Suspended Solids (SS) * 

Chemical Oxygen Demand (COD) 100 

Biochemical Oxygen Demand (BOD) * 

Other 1,900 

Solid Waste 

Mining/Drilling Waste 912,900 500 

Other Solid Wastes 149,000 600 

Total Pollutant Loads 1,637,200 30,400 

Total 

163,700 

11,800 

8,200 

46,500 

372,400 

* 

100 

* 

1,900 

913,400 

149,600 

1,667,600 

1MRI's REEPA model projects a full cycle estimate of pollution, from 
the mine or well head through to final combustion. 

2
Assumes coal-based electrical generation. To the extent that electricity 
is available from existing capacity or from other electrical generation 
sources - e.g. hydroelectric power - these estimates may overstate actual 
impacts. The emphasis on coal is judged reasonable given NSP projections 
and prevailing industry trends. 

3
since many existing bus routes in the Northwest corridor could serve, 
with little change, as feeder bus routes, the impact analysis only considers 
the additional bus requirements to support the LRT line. 

*The pollutant load is less than 50 pounds.
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streets. This is a problem faced by many U.S. and Canadian 
cities with fast growing LRT systems. 

NON-LRT ALTERNATIVE 

The non-LRT alternative in the Northwest consists of ex­
clusive bus lane express bus operations on Broadway following 
the LRT alignment. Bus operations would closely follow that of 
the LRT. 

Characteristics 

Express buses would operate in mixed-traffic on TH152, 
THlOO, Emerson/Fremont Avenues, and North 7th Street; but would 
use exclusive bus lanes on Broadway Avenue. Average bus speeds 
would be about 14 mph, about 3½ mph less than average light rail 
vehicle speeds. Average stop spacing was assumed to be about 
1/3 of a mile outside of downtown Minneapolis, slightly less 
than the LRT alternative. 

Ridership Forecasts 

The Metropolitan Council 1 s sketch planning model was used 
to forecast express bus patronage. The model was run with a 
2 mile per hour differential between the local bus system and 
the buses operating in the exclusive bus lane. Table VII-16 
shows the results of this analysis. 

Capital Costs 

Capital requirements for the Northwest non-LRT alternative con­
sist of 59 buses included 8 spares. Added to this are the capital 
costs associated with garaging and overhauling these additional 
buses. In addition, street improvements including striping, 
meter relocation, bus bays, etc., are needed on Broadway Avenue. 
Capital costs are shown in Table VII-17. 

Operating and Maintenance Costs 

Northwest non-LRT operating and maintenance costs are based 
on current MTC unit costs. System costs are estimated at $3. l 
million as shown in Table VII-18. 
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TABLE VII-16 

FORECAST BY MODE NORTHWEST - EXPRESS BUS LANES 

24 Hours Peak Period 

Mode # of People % # of People 

Auto Driver 455,900 66.2 64,700 
Carpool 143,400 20.8 20,400 
Local Bus 67,200 9.8 16,800 
Express 22,200 3.2 5,600 

TOTAL 688,700 100.0 107,500 

TABLE VII-17 

NON-LRT CAPITAL COSTS - NORTHWEST 

59 Buses 

Maintenance and Overhaul 
Facilities @ $55,200/bus 

Street Improvements 
@ $150,000/mile 

TOTAL 

USE 

VII-20

$ 8,850,000 

3,257,980 

600,000 

$12,707,980 

$12,700,000 

% 

60.2 
l 9. 0
l 5. 6

5. 2

100.0 



TABLE VII-18 

NON-LRT OPERATING AND MAINTENANCE COST - NORTHWEST 

Item Unit Cost Cost 

Annual Bus Miles -
1,297,000 $1.10/mile $4,426,700 

Annual Bus Hours -
92,600 $18.34/hour $1,698,284 

TOTAL $3,124,984 

USE $3,125,000 

Annualized Capital Costs. Annualized capital costs for the 
non-LRT alternative are shown in Table VII-19. Calculations are 
shown in the Technical Supplement. The combined operating and 
maintenance costs and annualized capital cost equals $4.8 million. 

TABLE VII-19 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS INCLUDING 
ANNUALIZED CAPITAL COSTS - NON-LRT NORTHWEST 

Operating & Maintenance Costs 

Annualized Capital Cost 

TOTAL 

VII-21

$3,125,000 

$1,658,000 

$4,783,000 



Operating Costs Versus Revenu�� 

Based on a $.50 fare, annual non-LRT operating and mainten­
ance costs exceed revenues by $1.5 million. Table VII-20 com­
pares costs to revenues. 

TABLE VII-20 

OPERATING COSTS VERSUS REVENUES - NON-LRT - NORTHWEST 

Total Annual Express Bus Passengers 

Annual Operating and Maintenance Cost 

Revenue Generated@ $.50 fare 

Surplus/(Deficit) 

Total Annual Capital & Maintenance Cost 

Surplus/(Deficit) 

COMPARISON OF LRT AND NON-LRT NORTHWEST 

6,526,800 

$3,125,000 

$3,263,400 

$ 138,400 

$4,783,000 

($1,519,600) 

Table VII-21 presents a summary of comparative data on LRT 
and non-LRT. LRT's cost is higher when annualized capital costs 
are included. The cost differential between LRT and non-LRT 
(Annual Operating Surplus/Deficit including Capital Costs are 
shown in Table VI�2l) will change over time since annualized 
capital costs are constant for the lives of the bonds used to 
finance the initial system. Operating and maintenance cost 
items are subject to inflation on a year-to-year basis. 

Impact Analysis 

Energy. Non-LRT energy impacts in the Northwest are pre­
sented in Table VII-22. An improved bus system (line haul and 
feeder buses) would consume an estimated 51,300 MBTU's of energy. 
To permit a balanced comparison with the LRT model, the analysis 
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TABLE VII-21 

SUMMARY COMPARISON - LRT VERSUS NON-LRT NORTHWEST 

24 Hour Ridership 

Capital Cost 

Annual Operating & 
Maintenance Cost 

Annualized Capital Cost 

Annual Operating 
Surplus/(Deficit)* 

Annual Operating 
Surplus/(Deficit)** 

*Excluding Capital Cost 

L RT 

34,700 

$96.7 million 

$ 2.2 million 

$ 9.4 million 

$ 2.9 mil1ion 

($6.5 million) 

**Including Annualized Capital Cost 

NON-LRT 

22,200 

$12.7 million 

$ 3.1 million 

$ 1.7 million 

$ 0.1 million 

($1.5 million) 

must also incorporate the estimated 2.5 million automobile miles 
driven by individuals that would probably ride the LRT but would 
not choose to ride a bus system. By adding these impacted auto­
mobile miles into the non-LRT model, the annual non-LRT energy 
impacts total 62,400 MBTU's. 

Based on overall energy consumption, the two LRT and non­
LRT models emerge relatively comparable with the LRT system only 
slightly (less than 7 percent) more energy efficient than the 
non-LRT alternative. 

The relative petroleum fuel savings from operation of North­
west LRT are shown in Table VII-23. As indicated, an estimated 
363,800 gallons of petroleum fuel could be conserved during the 
year 2000. Nearly 80 percent of this saving would result from 
reduced bus service needs in the corridor. The remaining 76,800 
gallons of gasoline would be saved because of the relative 
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TABLE VII-22 

PROJECTED ENERGY CONSUMPTION FOR THE 
NON-LRT ALTERNATIVE, NORTHWEST CORRIDOR, YEAR 2000 

Annual Vehicle 
Miles 

Projected Fuel 
Efficiency 3

Annual Energy 
Consumption 

BTU's of Energy 
Consumed 4

Bus System 

1,297,000 
miles 1

4 miles/gallon 
(diesel) 

324,250 
gallons 

51 , 300 
MBTU's 

LRT Riders Shifting 
to Automobiles 

2,487,240 miles 2 

32.4 miles/gallon 
(gasoline) 

76,800 gallons 

"11,100 MBTU 1 s 

TOTAL ANNUAL ENERGY CONSUMPTION - 62,400 MBTU's 

1 Reflects the required bus miles (feeder and line 
haul) over and above what would exist in the cor­
ridor in any event. 

2 Difference between the number of projected auto 
driver trip miles with LRT and those miles assuming 
existence of the LRT alternative. 

3 Source: Minnesota Energy Agencj; 
Metropolitan Transit Commission 

4 MRI's REEPA model projects a full cycle estimate 
of energy impacts, from the mine and well head, 
through refining and transportation, to final fuel 
combustion. 
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TABLE VII-23 

PROJECTED PETROLEUM SAVINGS WITH OPERATION 
OF AN LRT LINE, NORTHWEST CORRIDOR, YEAR 2000 

Gasoline Savings with Reduced 
Automobile Use 

Diesel Fuel Savings with Reduced 
Bus Service Needs 

Annual Petroleum Savings 

Remaining Gasoline Consumption by 
Automobiles Under the LRT Model 

76,800 gallons 

287,000 gallons 

363,800 gallons 

19,367,000 gallons 

attractiveness of the LRT to existing automobile commuters. This 
gasoline saving, however, accounts for only 0.4 of l percent of 
the 19 million gallons of gasoline that will be consumed that 
year by automobiles operating in the.Northeast corridor. 

Environment. The comparative pollution impacts from opera­
tion of the LRT and non-LRT models are presented in Table VII-24. 
As indicated, the Northwest LRT would be responsible for almost 
four times the pollution of the non-LRT alternative. However, 
with the exception of the feeder bus component of the LRT model, 
nearly all of the LRT pollution impacts would occur outside of 
the corridor, at the mine site or electric power plant. The non­
LRT alternative, with its dependence on petroleum based fuels, 
will have most of its impact within the corridor. More than 
half of the non-LRT pollution is in the form of carbon monoxide 
from engine exhaust. 
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TA B L E V I I -'.! 4 

COMPARATIVE ENVIRONMENTAL IMPACTS* 
LRT-vs-NON-LRT ALTERNATIVE NORTHWEST ALIGNMENT 

Air Pollution 

P articulate 

Carbon Monoxide (CO) 

Hydroc arbons (HC) 

Nitrogen Oxides (N □
x
) 

Sul fur Oxides (SOx) 

11 a t e r P o l l u t i o n 

Suspended Solids (SS) 

(In Pounds) 

Chemical O xygen Demand (COD) 

Biochemic al Oxygen Demand (BOD) 

Other 

Solid Waste 

Mining/Drilling Wastes 

Other Solid Wastes 

TOTAL POLLUTANT LOADS 

Non-LRT 
LRT Altern ative 

163,700 

11 , 800 

8,200 

46,500 

372,400 

**  

100 

** 

1 , 9 00 

913,400 

149,600 

1,667,600 

6,300 

262,100 

52,000 

87,300 

19,100 

200 

l , 00 0

300

20,800 

5,700 

6,900 

461,700 

*MRI's REEPA model projects a full cycle estimate of pollutant impacts,
from the mine and well head through the refinement and transportation 
stages to final combustion of the coal and petroleum fuels.

**Pollutant loads of less than 50 pounds. 
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CHAPTER VI II 

SUMMARY 

This summary includes the major conclusions of the LRT 
Feasibility Study grouped in the following manner: 

0 Operational Characteristics 

0 Ridership/Productivity 

0 Interface with Other Modes 

0 Capital Costs 

0 Operating and Maintenance Costs 

0 Impact on Land Use 

0 Impact on Energy 

0 Impact on the Environment 

Operational Characteristics 

l. All LRT align�ents analyzed would operate at higher
average speed than the corresponding non-LRT alternative with 
the exception of buses operating on HOV lanes or on a metered 
freeway. 

2. An LRT line on an exclusive right-of-way with grade
separation would achieve greater operating speeds than one for 
which the right-of-way is part of an existing roadway. 

Ridership/Productivity 

l. Each LRT line analyzed would generate more daily
patronage than its corresponding non-LRT alternative. The HOV 
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lane option, however, produced ridership estimates similar to 
those of the LRT line. 

2. LRT productivity, in terms of passengers per vehicle­
mile, would be at least twice the productivity of the non-LRT 
alternative in each corridor considered. 

3. LRT productivity, in terms of passengers per route-mile,
increases as the population densities of areas contiguous to the 
alignment increases. 

4. LRT can serve peak loads in all corridors analyzed with
adequate ability to carry additional passengers. 

Interface with Other Modes 

1. Substantial realignments of existing bus routes to feed
into an LRT line would be required except where the LRT line 
would exactly replace an existing bus route. 

2. In areas presently not well served by transit, LRT re­
quires major improvements in the local transit system to ade­
quately serve the line. 

3. All alignments analyzed that serve suburban areas would
require a substantial number of park/ride spaces. 

Capital Costs 

l. Capital cost per mile ranges from 9 to 12 million dol­
lars on all LRT alignments considered. Any right-of-way requir­
ing major relocation or grading would result in higher unit costs. 

2 
along an 
way as a 
costs. 

Construction cost per mile would be generally lower 
existing railroad right-of-way than a highway right-of­
result of saving in excavation,paving and structural 

3. Construction costs would be strongly affected by the
amount of right-of-way on downtown streets where utility relo­
cation could be a major expense. 

4. The capital cost per mile of each LRT alignment analyzed
is substantially higher than the cost per mile of its correspond­
ing non-LRT alternative. 
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Operating and Maintenance Costs 

l. The extent of the additional bus service required to 
feed into an LRT line would have a major impact on the overall 
operating cost of the system serving a corridor. 

2. Although an LRT line by itself could operate at a sur­
plus, the overall operation would usually result in a deficit if 
the cost of providing the required feeder service were added. 

3. The operating cost per passenger in each LRT alignment 
analyzed was lower than that of the non-LRT alternative. When 
annualized capital costs were added, however, the non-LRT 
alternative would be substantially less expensive than the LRT 
line, at least during the first few years of operation. 1 

4. Farebox revenues would cover a greater proportion of 
the operating cost in high density alignments where the LRT oper­
ation would be more productive than in low· density alignments. 

Impact on Land Use 

l. Induced development because of the construction of an 
LRT line would be limited unless substantially expanded land use 
controls and development incentives were utilized by local units 
of government. 

2. A modest increase in density of development around LRT 
stops would likely occur if an LRT line were built. 

3. In each alignment analyzed, the non-LRT alternative 
would not have a measurable impact on land development. 

1 Operating costs increase with inflation whereas annualized capi­
tal costs remain constant over the financial lifetime of a proj­
ect. Therefore, persistently high inflation rates could accen­
tuate over time any operating cost advantage of an LRT line over 
its non-LRT alternative. This could in turn at least partially 
offset the higher annualized capital cost of the LRT option. 
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Impact on Energy 

l. The overall energy consumption, measured in BTU's, of 
the LRT and non-LRT alternatives in each alignment analyzed would 
be approximately the same. 

2. The petroleum consumed by the LRT alternative would be 
substantially lower than in the non-LRT option in each alignment 
analyzed. 

3. Petroleum saved by the LRT alternative would be less 
than 2 percent of the total petroleum consumed in the corridor, 
for each of the alignments analyzed. 

Impact on the Environment 

l. The total pollution produced by the LRT alternative 
would be higher than the amount produced by the non-LRT alterna­
tive (with the exception of electric buses) in each of the align­
ments analyzed. 

2. The amount of pollution produced within the corridor by 
the LRT alternative would be lower than the amount produced by 
the non-LRT alternative in each alignment analyzed, since most 
of the pollution generated by the LRT alternative is at the mine 
or electrical generating plant. 

3. Noise pollution from LRT is less than noise pollution 
from most other modes and can be screened. 
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SUMMARY TABLE 

WEST 
ALIGNMENT 

SOUTHWEST 
ALIGNMENT 

UNIVERSITY 
ALIGNMENT 

Electric 

Annual Express Passengers (OOO's) 
Daily Express Passengers 
Express Length (miles) 
Daily Express Passengers/Route Mile 
% Daily Travel in Corridor 
% of Transit in Corridor 

Construction Cost ($ millions) 
Capital Cost($ millions) 
Capital Cost/Mile($ millions) 
Annualized Capital Cost ($ millions) 

Express Line Annual Oper. & Maintenance 
Cost ($ mil 1 ions) 

Total Annu.al Oper. & Maintenance Cost 
($ millions) 

Annual Passenger Revenues ($ millions) 
Annual Surplus/(Deficit) without 

Capital Cost ($millions) 
Annual Surplus/(Deficit) with Capital 

Cost ($ millions) 
Transit Induced Development & 

Redevelopment 1990-2000 (acres) 
Transit Induced Residential Development 

& Redevelopment 1990-2000 (housing units) 
Total Corridor Development 1990-2000 

(acres) 

Annual Air Pollution (OOO's lbs.) 
Annual Water Pollution (OOO's lbs.) 
Annual Solid Waste (OOO's lbs.) 

Annual Petroleum Consumed (OOO's gallons) 
Annual Petroleum Consumed in Corridor 

by all Modes (OOO's gallons) 
Annual Energy Consumed (MBTU's) 

LRT 

8, l 8 7 
27,800 

l 2. 50 
2,224 

2.6 
63.4 

85.4 
138.9 

11. l 
13. 6 

2.42 

6.33 
4. 1 

(2.23) 

( 15. 8) 

l 36. 4 

l , 175 

1,904 

1 31 3. 4 
27.9 

1858.2 

505 

27,534 
171,150 

HOV 

7,421 
25,200 

9.5 
2,653 

2.4 
64.8 

44.6 
77. 2 

8. 1 
8.0 

2.98 

6.89 
3. 71 

( 3. 18) 

( 11. 2) 

N/A 

N/ A 

1,904 

968.8 
58.7 
33.4 

1,060 

28,090 
166,200 

LRT 

7,480 
25,400 

14. 10 
1 , 801 

2.3 
46.9 

83.7 
133.8 

9.5 
12.9 

2. 59 

5.42 
3.74 

( 1. 68) 

( 14. 2) 

82.8 

1 , 24 5 

2,431 

1245.4 
1 7. 0 

1892.5 

308 

28,554 
142,000 

Improved 
Bus 

5,978 
20,300 

n. a. 
n. a. 
l. 9 

40.5 

n. a. 
22.8 
n. a. 
3.0 

n. a. 

6.75 
2.99 

( 3. 76) 

( 6. 8) 

N/A 

N/A 

2,431 

875.2 
48.5 
27.6 

876 

29,122 
136,700 

LRT 

12,845 
43,600 

9.46 
4,609 

6.0 
32.2 

80.7 
101. 0 

1 0. 7 
9.6 

1 . 8 7 

1 . 8 71 

6.42 

4. 5 51 

( 5. 1) l 

21 . 1 

480 

22 

708.5 
0 

1307.6 

0 

17,486 
64,800 

1 Differences in the methodologies employed in the analysis of alignments make comparisons 
among all LRT alternatives or all non-LRT alternatives inappropriate. Comparisons of 
the LRT alternative with its corresponding non-LRT alternative are appropriate for each 
alignment. 

Trolley 
Bus 

10,260 
34,900 

9.46 
3,689 

4.9 
2 7. 1 

4.3 
1 5. 0 

1 . 6 
1. 6 

3.75 

3. 7 5 1 

5. 1 3 

1. 38 1 

( 0. 3) l 

N/A 

N/A 

22 

9 51 . 2 
6.7 

1216.7 

119 

17,605 
77,300 

NORTHEAST 
ALIGNMENT 

Bus Bypass 

NORTHWEST 
ALIGNMENT 

LRT 
of Ramp 
Metering I LRT 

Bus 
Lanes 

5,301 
18,000 

8. 77 
2,052 

2.9 
22.6 

55.8 
81 . 0 

9. 2 
7.9 

1. 35 

l . 6 3 1 

2.65 

1 . 3 1 

( 6. 8) l 

63.0 

650 

2,274 

424.4 
1. 6 

745.3 

29 

18,686 
41,400 

4, 116 
14,000 

8.00 
1 , 7 50 

2.2 
18. 0 

2.8 
18.9 

2. 4 
2. 4 

2.20 

2. 55 1 

2.06 

( 0. 49) 1 

( 2. 8) l 

N/A 

N/A 

2,274 

477. 3 
22.7 
1 2. 9 

410 

19,066 
63,400 

10,202 
34,700 

8.30 
4,181 

5.0 
37.9 

51 . 0 
96.7 
11 . 7 

9. 4 

1 . 87 

2. 21 1 

5. 1 0 

2. 8 9 1 

(6.S) 
1 

34.5 

500 

3,590 

602.6 
2.0 

1063.0 

37 

19,404 
58,500 

6,527 
22,200 

8.30 
2,675 

3.2 
24.6 

0.6 
1 2. 7 

1 . 5 
1. 7 

2.76 

3. l 3 1 

3.26 

, 1 3 I 

(1. 5) 1 

N/A 

N/A 

3,590 

426.8 
22.3 
12.6 

401 

19,767 
62,400 






