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EXECUTIVE SUMMARY

The "Twin Cities Metro Area Freeway System Characteristics" study

was a cooperative data gathering and research effort designed to

provide traffic engineers, transportation planners, administrators,

and other interested persons with factual information about the Twin

Cities freeways. It is the first study of this type in our area.

More specifically, the study was designed to answer questions like

the following eight:

1. Which highways are "freeways" and who controls them?

The study area basically included the I-^9V692t ci rcumferenti a1

or "beltline" route plus the 1-35E/35W triangles which extend

both north and south of the beltline. It was found that about

193 miles of freeways were open to traffic, 11 miles were under

construction (most of these are now open also), and approxi-

mately ^k miles are planned. The jurisdiction or control is

either by the State Department of Highways or Hennepin County

(in the cases of County State Aid Highways 18 and 62). Routes

studied are shown on Exhibit 1.

2. When were the routes opened or what are approximate projected

opening dates?

This portion of the study looked back at history and forward

to the future relative to freeways. It was found that the first

freeway segments were opened here in I960 on l-z»9f». Projected



future opening dates for remaining missing freeway links are prob-

ably the early 1980's though these dates are quite speculative.

The I960 through 1970 decade was dearly the time when most

freeways were opened to traffic. Exhibit 3 illustrates the

opening dates.

3. How many traffic lanes are there on the metro freeways?

This part of the freeway study looked at the basic number of lanes

on the segments of the system. Portions of I-92t and I-35W have

8 lanes (two directions) while portions of \-k3h, 1-35E, 1-9^,

TH 100, TH 12, and 1-35W have 6 lanes. The dear majority of

the system routes have b lanes, much of this mileage being near

the outside edges of the system (on the urban fringes). More

detailed lane by lane drawings can be found in the "segment map

portion of the study while Exhibit k illustrates the overall sys-

tem pattern.

^. How much traffic is carried by the various freeway routes?

Traffic volumes provide a key indicator of the relative usage

various highway systems and individual routes are receiving.

The study found that segment volumes varied from 9,700 vehicles

per day on 1-35E in Anoka County to 111,800 vehicles per day on

1-35W in South Minneapolis. 1-94 carries about 90,000 vehicles

per day on certain segments. The top 15 volume segments were

ranked as shown on Exhibit 5. Volumes varied on these from

57,800 to 111,800 vehicles per day (both on 1-35W). For



perspective, two lane highways carry, at most, about 15,000

vehicles per day.

5. How fast does traffic flow during rush hours?

One indicator of how well the system is operating is the speed

encountered during rush hours. Travel time runs were made on

each of the segments studied in both AM and PM rush hours. The

number of time runs made varied with the segment. Speeds for

both directions and both rush hours combined varied from 26 mph

on the Mendota Bridge segment of TH 55 (not a complete freeway

design per se) to 61 mph on segments of 1-35E and 1-35W north

of the beltline. In general speeds were in the zt5-55 mph range

on most segments. The speeds indicate a general lack of serious

congestion. This is not to say there are not some specific 1o-

cations and times within the rush hour when flow breakdowns occur-

rather it says these occurrences are not so widespread or of such

long duration that greatly reduced average travel speeds result.

Exhibit 6 illustrates the overall speeds.

6. What are average accident rates for the various sections?

Accident rates provide an indication of safety or lack thereof

on certain design types or on individual routes. Many studies

have shown that freeway design is significantly safer than non-

freeway design. For this study, rates of 0.4 accidents per mi1-

lion vehicle miles to 5.8 accidents per million vehicle miles

traveled were found. Rates between 1.0 and 3.0 were most common.

Exhibit 7 illustrates the data graphically.



7. About how much land is devoted to freeway right-of-way?

This heavily researched part of the study looked at the land

used for all highways and roads nationally, in large cities, and

then gradually focused on freeways in other large cities and then

the Twin Cities in particular. It was found that:

- right-of-way for highways and roads is less than }% of the

total U.S. land area

- metropolitan land use studies show that highway and street

right-of-way occupy 20-30^ of a11 developed land and that the

percentage seems to be going down

- in central cities typically about 25% of the total developed

land is used for street and highway right-of-way

- in central business districts street and highway right-of-way

typically occupies 30-h0°/o of the land area (excluding parking)

- the ^2,500 mile interstate freeway system wi11 use less than

one tenth of ]% of the total U.S. land area

- a study of five California cities showed the planned freeway

systems would occupy about 1.6^ to 2.0^ of their land areas

- in our metro area, about 1.6% to 2.2% of our urban area (as

defined by the Census Bureau as for the California study) is

devoted to freeway right-of-way -- using Metro Council urban

area figures, this percentage is l.U to 3.2%

- by the year 2000, the freeway system may occupy about 2% to

2.5% of the total urban area while carrying in excess of 35-

40% of the total vehicle miles of travel



8. What are typical distances or spacings between freeways and how

does our average freeway spacing compare to that of other cities?

The freeway system typically is the backbone of an area's highway

system carrying high volumes at high speeds for relatively long

trip distances. To ensure a high level of mobility and resulting

high percentage of travel utilizing freeway networks, the proper

spacing should be provided. Furthermore, proper freeway spacing

will aid in reduction of through traffic volumes on local and

collector streets as well as on other adjacent freeway system

elements. This part of the study concludes that the average free-

way spacing in the Twin Cities Metro Area is equal to the mean

spacing and is slightly higher than the median and mode in 25

large U.S. metropolitan areas. In general, freeway spacings in

metropolitan areas are higher than suggested standards. Stated

another way, freeways are usually farther apart than suggested

spacing guidelines.

Much of the data gathered for this report wi11 need periodic up-

dating as volumes change, new segments are added to the system,

and as accident rates change. Approximately a 3~year cycle seems

reasonable to the committee.
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I. INTRODUCTION

A. STUDY PURPOSE

Freeways are often a subject of considerable debate and controversy

in this day of environmental awareness and public involvement in

decision making. Freeways are viewed by some as the "destroyers of

neighborhood tranquility and the cause of the urban sprawl", while

others view them as the "safest and most efficient way of carrying

the large auto, truck, and bus volumes our low-density area depends

on". Proponents point to large volumes of traffic which freeways

remove from local streets.

Realizing that this issue was, and still is, an important and inter-

esting one, a North Central Section Institute of Transportation Engineers

(ITE) Committee was formed.* Its purpose ?s to provide traffic

engineers, transportation planners, administrators and other inter-

ested public and private persons with basic factual information

about the Minneapolis/St. Paul area freeway system. It is not meant

to deal with the larger environmental and philosophical issues.

More specifically, the data is intended to answer questions like

the fo1lowing:

Which highways are "freeways" and who controls them? (see

Section I I)

When were the routes opened or what are approximate projected

opening dates? (see Section III)

^The North Central Section is part of District ^ of the Institute of Transportation
Engineers
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How many traffic lanes are there on the routes opened to

traffic? (see Section IV)

How much traffic is carried by the various routes? (see

Section V)

How fast does traffic flow during rush hours? (see Section VI)

What are average accident rates for the various sections?

(see Sect ion VII)

About how much land is devoted to freeway right-of-way?

(see Section VIII)

What are typical distances or spacings between freeways?

(see Section IX)

In answering these questions, the Committee has tried to be thorough

and objective. There are obviously many non-transportation aspects

related to freeways which have not been included in this study. In

handling such a massive amount of information, it is inevitable that

some errors have occurred. It is hoped that these are minimal in

extent and that users will draw the Committee s attention to them

so that they can be corrected.

B. COMMITTEE MEMBERSHIP

The Committee consisted of the following ITE members:

Gary Thompson (MHD - Traffic Management Center)

Jim Povich (Barton-Aschman Associates, Inc.)

Howard Preston (MHD - Districts 5 and 9)

- 3 -



Ralph Clare (Bather, Ringrose, Wolsfeld, Inc.)

Del Gerdes (MHD - District 9 - Chairman)

Dick Koppy* (Hennepin County)

John Utz* (Minnesota Highway Department - Traffic Management Center)

Membership varied from five to seven members during the course of

the study which lasted over a year. The Committee members, in turn,

had invaluable help from the technical people within their organizations

when time could be spared from regular duties.

I I. FREEWAY ROUTES STUDIED

A. FREEWAY DEFINITION

At the outset of the study, it became apparent that a definition of

the term 'freeway was needed. The Committee agreed that the "fu'll

control of access" characteristic was the. key one. Only significant

route lengths which did not allow at-grade intersections or direct

access were considered freeways. This meant, in practice, that some

parts of routes like Trunk Highway (T.H.) 100 were not included

because access via at-grade intersections is allowed at a few 1oca

tions. Some sections of routes with rather old ramp designs with

"yield" control at ramp merges were included.

B. STUDY AREA

For Parts 1-Vli of the study, the study area was defined as the area

within the \-^b/W "beltline" plus the 1-35E/35W "triangles" just

^Denotes members who left the Committee because of new employment.
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.. . north and south of the beltHne. This area generally includes

nearly a11 the presently urbanized area and freeway segments now

opened, under construction, and planned in the near term. It

excludes some possible future routes which may be designed as

freeways. Firm planning on these is, generally, not yet completed.

It was considered to be too speculative to include these in view of

the study's main emphasis on existing route data.

C. ROUTES INCLUDED

The freeway "Routes Studied" are shown on system Exhibit 1. This

map shows the route markers (Interstate, U.S.» State, or County)

and the status of the route as of the summer 1975 (Open, Under

Construction, or Proposed). It was found that about 193 miles are

Open to traffic, 11 miles are Under Construction, and 7^ miles are

Proposed for the defined study area. Only freeway segments of

significant lengths were included. Certain very short segments

with fu11 access control were hence omitted to ease the data-

gathering problem. Others were included if data was readily

avai1 able.

It should be noted that the study was in progress when the 1egis-

lature passed a bill imposing restrictions on various planned

routes like I-35E in St. Paul, T.H. 55 in Minneapolis, t-392t in

the western suburbs, and 1-335 in Minneapolis. The effect is

still rather unclear. At any rate, the results of this legisla-

- 5 -
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tion could not be included. At present, the Metropolitan Council

is studying the missing metropolitan interstate freeway links at

the request of the legislature. This report is to be completed

by February 1, 1976. The net result is that the planned routes

are currently of rather uncertain status.

D. "SYSTEM" AND "SEGMENT" DIVISION

For the purpose of displaying the data in a condensed summary form

for the system as a whole, "system" exhibit maps were prepared.

These system maps each show one data element for the system as a

whole with little detail.

The segment drawings, then, look at each section or portion of a

route in more detail. These segments vary from 0.4 to 7.0 miles in

length and contain many data elements. The segment endpoints are

usually major route interchanges or locations where freeway design

ends.

For example, one of the "system" maps shows two-way average daily

traffic volumes for a11 existing freeway routes. The "segment

drawings show volume for each direction and for rush hour for each

segment along with other detailed information about the segments.

The "system" can be viewed for a certain characteristic (e.g., volume)

or a portion of the system (I.e., a "segment") can be viewed for many

detailed characteristics (e.g., volume, lanes, accident rates, etc.).

- 6 -



This method meets the needs of both the person interested in

detailed information for a certain segment and the person inter-

ested in system overview information for a certain characteristic.

The "system" maps are included as folded exhibits. Larger

exhibits are available upon request (1" = 2 miles). The "segment"

drawings are attached as a separate set of exhibits with a page

of explanation contained in Section VIII.

Exhibit 2 is a "system" map which shows the "segment" numbering

system and endpoints. This map may be used to locate segments of

particular interest.

Segments that have opened to traffic after the arrow sketches

were prepared in the summer of 1975» are listed below. These

segments will be added at the time of the next update of this

report.

1. T.H. 94 from Mounds Blvd. to White Bear Ave.

2. T.H. 3 from Concord St. to T.H. 110

3. I 35W from Hennepin Ave. to Stinson Blvd.

III. OPENING DATES

A. BRIEF BACKGROUND

It is sometimes of interest to know when a certain freeway section

was first opened to traffic or when it is anticipated to be open.

Historical dates give an indication of how old various sections are,

- 7 -
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what design standards may have been used (since they have been

progressively getting higher), and what design-year traffic was

used.

B. DATA GATHERING METHOD

The method used to gather data was chiefly one of research into

various sources available within metropolitan transportation

agencies. Sources included:

1. Status of Interstate Routes - MHD - July 1, ,1973.

2. Interstate Completion File - MHD, District 9.

3. State Project (S.P.) Files - MHD, District 5 and District 9.

zt. Dick Koppy and Dennis Hanson - Hennepin County.

5. Project Engineers - MHD (projects under construction).

C. DATA DISPLAY

The opening dates are shown on Exhibit 3. Future opening dates are

quite speculative due to recent legislation regarding certain of

these routes and also the problem of estimating time for preparation

of Environmental Impact Statements and'related studies and meetings.

The opening dates were, in a few cases, unavailable since funding

and other factors are uncertain. In several cases (e.g., T.H. 36

in RoseviUe), upgrading to freeway status occurred in numerous

stages as various at-grade intersections were replaced by inter-

changes. These were most difficult to trace with certainty; hence,

- 8 -



the presence of year of opening only, rather than month and year.

Sections, as defined by an opening date, usually do not correspond

to "segments" discussed earlier in Section II.

IV. TRAFFIC LANES INFORMATION

A. BRIEF BACKGROUND

The Committee also felt that a study of the traffic lanes and their

arrangements was needed. Lane information can be valuable for

looking at lane continuity, capacity calculations, and reserved tane

studies for buses, etc.

Prior to this study, one had to rely on memory (which is fallible),

the phototog machine (limited availability), layouts (rather cumber-

some), or field trips (time consuming) to determine the number and

arrangements of lanes in a specific area or location. There was

also the problem of not having an overall picture of the lanes on

the freeway system as a whole.

B. DATA GATHERING METHOD

The lanes information was gathered principally by using the photolog

machine. This method was supplemented by use of construction plans a

or field trips in areas of special concern or when film was unavaitab

or lanes were unclear.

- 9 -
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Lane information gathered included the through lanes, lane additions,

lane drops, auxiliary lanes, and basic interchange configurations.

C. DATA DISPLAY

A system map (Exhibit ^) was prepared to show the predominant number

of traffic lanes on each freeway studied. The system map does not

show a11 lane change details because of graphic limitations on the

large-scale map. The segment diagrams do show the lane change

details, however. They should be consulted for special areas of

detailed interest. The same holds true for certain complex areas

circled on the system map. These locations usually involve complex

freeway-to-freeway interchanges.

Auxiliary lanes were included if longer than approximately one mile.

The number of lanes shown does not strictly correspond to "basic

number" of through lanes as defined and used in several road design

texts.

The more detailed segment maps show auxiliary lanes, how lanes combine,

and whether ramps have one or two lanes (at the freeway terminal area).

It does not show the number of lanes at the crossroad terminal.

This data was gathered in 197^-1975, so any changes after mid-1975

are not reflected in the sketches.
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V. TRAFFIC VOLUMES

A. BRIEF BACKGROUND

Traffic volume counts are used by the transportation planner or

traffic engineer for a wide variety of purposes. They show his

torical increases in use, are used to calibrate traffic forecasting

models, are used in calculating accident rates, show relative levels

of use, and are a key input to level of service calculations.

B. DATA GATHERING METHOD

Volume data shown in this report was obtained from automatic traffic

recorders (ATRs) wherever possible. However, there are a limited

number of these ATRs in the metro area, so f)8-hour counts were

used to supplement ATR data.

The volume counts were adjusted to account for the season of the year

date of the week, and type of route, as appropriate.

The volume tapes or computer output sheets (for ATR's) were examined

to find when the peak or rush hour occurred by selecting the highest

four consecutive 15~minute volume increments and adding them. (it

is recognized that in a few "forced flow" situations [congested stop

and go traffic], volumes could conceivably be 1ower"but this would

be rare. on our relatively uncongcsted metro system.)

11 -
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C. DATA DISPLAY

The volume data was then displayed on a system map numbered Exhibit 5.

This system map shows two-way average weekday traffic at fairly frequent

locations. They are shown approximately in the locations where the

counts were made. It should be realized that volumes may vary within

each section shown since they often contain several interchanges.

Volumes vary from 9,700 vehicles per day on 1-35E in Anoka County

to 111,800 vehicles per day on 1-35W in South Minneapolis.

The more detailed segment drawings show ADT by direction, peak-hour

volumes by direction, peak-hour times, and dates and approximate

locations where counts were taken. The counts were a11 made in

the period from 1973 to mid-1975.

VI. RUSH HOUR TRAVEL SPEEDS

A. BRIEF BACKGROUND

Speed and delay runs (or travel time runs) are a commonly used method

of determining how well a facility is functioning. Often, they are

part of "before" and "after" studies to measure increases in travel

speeds as a result of a certain improvement. The average speeds

during weekday rush hours are usually of most interest because these

are the time periods when the facility is most likely to be congested

and for which the facility is designed.
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The travel speeds are one good measure of the overall performance

of a route. Average speeds can be converted to "operating speeds"

and the level of service can be determined using the Highway

Capacity Manual charts.

B. DATA GATHERING METHOD

This portion of the study required fairly extensive field data

gathering. The peak or rush hour was determined by studying the

volume data which was available in 15-minute increments (as noted

in Section V). The "average car" method was used to make the travel

time runs for each segment. An attempt was made to spread the runs

over the entire rush hour so that speeds representative of the entire

hour would be obtained.

The number of runs made varied depending on the segment studied.

We generally tried to get the largest number of runs where the

level of service seemed lowest. The largest number of runs were

available for 1-35W where very extensive travel time studies were

being made in connection with the 1-35W Corridor Demonstration

Project. The speeds on parts of that' route have a high degree of

reliability. On the other hand, routes which have fewer runs

probably do not have such high reliability and may be based on a

biased sample since they were often taken in a single day (Tuesday,

Wednesday, or Thursday). It was decided early in the study that

it would not be practical to take a large number of runs on a 11

routes because of time, cost, and manpower constraints. Therefore,

the results should be viewed in the context of the number of runs

- 13 -
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taken. We have shown the number of runs each speed is based on

in the segment sheets. Runs made prior to February 197zt were

made before the 55 MPH speed limit was in effect. Speeds appreci-

ably above 60 MPH could be expected to drop to about 60 MPH as a

result of the new speed limit.*

C. DATA DISPLAY

The "Travel Speeds" system map (Exhibit 6) shows one speed (boxed

number) which represents both travel directions during both rush

hours combined. It simply provides a comparative measure for the

various routes. Data was not gathered on certain very short seg-

ments since it would not have provided meaningful results.

The segment diagrams show speeds in each direction of travel for

each rush hour as we11 as the number of runs each speed is based

on. The speeds indicate a general lack of serious congestion

problems on the freeway system with present volumes when the entire

rush hour is considered. This is not to say there are not some

specific locations and times within the rush hour when flow break-

down occurs. Rather, it says these occurrences are not so wide-

spread and of long duration that greatly reduced average travel

speeds result.

*Recent Minnesota Highway Department studies of speed trends at various

freeway locations.
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VII. ACCIDENT RATES

A. BRIEF BACKGROUND

The study of accidents is a broad and complex subject involving

much more than just comparative accident rates. However, accident

rate calculations do provide one commonly used measure of accident

occurrence (number of accidents) relative to exposure (the number

of vehicle miles traveled). They can provide the traffic engineer

with one important piece of information on which roadway segments

or specific locations may require study as to the possible need

for safety improvements. It should be emphasized that accident

rate information alone is not sufficient to draw conclusions about

the relative safety (or lack thereof) of a certain roadway. The

selection of segment endpoints, the traffic volume range, the

severity of accidents, and numerous other factors are involved in

making detailed evaluations. Rate information simply provides

one general measure for broad evaluation and screening.

B. DATA GATHERING METHOD

The calculati.on of accident rates is a fairly uniform and defined pro-

cedure. It involves the number of accidents occurring on certain

segments, per million vehicle miles traveled on it. The county and

state traffic engineering sections provided accident rate information

for our study segments for a three-year time period. An average rate

for the three-year time period was also calculated.

15 -



METRO AREA
FREEWAY SYSTEM
CHARACTERISTICS

STATE CONTROL

INTERSTATE ROUTE MARKER

U.S. ROUTE MARKER

STATE HWY. ROUTE MARKER

COUNTY CONTROL

COUNTY ROUTE MARKER

LECEND

SEGMENT NO.

Average speed in MPH for both

directions of travel combined for

both AM a PM PEAK HOURS.

NOTES: Based on limited number of runs.

More detailed directiona! & AM

and PM breakdown in text.

Runs were made primarily on

[Tues. - Thurs.

• Denotes segments where no data

was gathered.

PREPARED IN 1975

B 12 3 4 5

-^.L^.^.^4—-—





C. DATA DISPLAY

The "Accident Rates" system map (Exhibit 7) shows the average three-

year rate for the roadways studied for each segment. The more detailed

segments sheets show the individual accident rates for each of the

three years. Where segment endpoints differ from those used for other

parts of the study, these differences are noted. The rates shown are

in terms of accidents per million vehicle miles of travel.

VIII. TRANSPORTATION LAND USE

A. INTRODUCTION

There is much concern today about how to properly use our valuable

land resources. Certain major and very visible uses come under

question as being excessive. Things like land used for urban areas

(i.e., "sprawl"), roads and highways (particularly freeways), power

plants (e..g., Henderson Minnesota power plant site controversy),

transmission lines, and storage areas (e.g., St. Paul "Pigs Eye"

coal storage area), mining (e.g., Northern Minnesota copper-nicke1

mining controversy), and shopping centers (e.g., Ridgedale) a11 come

to mind as local examples being or having been opposed in part of this

"proper land use" issue.

Often individual projects are viewed somewhat in isolation without

broader factual data for perspective. The. purpose- of this portion

of the Metro Area Freeway System Study is to provide such perspec-

tive for freeways. It is difficult to concentrate solely on freeways,
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however, without first looking at a11 highways and roads, both

nationally and in large cities.

In this case, the importance of terminology is particularly evident.

Various studies may or may not include a11 roads and streets, farm

lanes, boulevards, parking areas, alleys, sidewalks, driveways, and

other transportation uses (airports, railroads, pipelines) in their

percentage figures for transportation. In the usual case, the

percentages reflect right-of-way for a11 roadways since that is the

common area measure used by various public agencies. This study

also refers to that method unless otherwise noted.

Roads of all kinds and their right-of-way serve a variety of functions

or purposes. They provide:

for the movement of people and goods via cars, trucks, buses and

bicycles

for access to properties of a11 types

for on-street parking

a corridor for utilities (gas, electric and water)

a place for walking (sidewalks)

a grassy strip or boulevard for trees in many areas

^ a nesting area for wildlife in rural areas

form and structure for cities

a place for transit benches and shelters

Parts of the right-of-way are paved (usually the roadway, shoulders,

and sidewalk) while another portion is normally unpaved (boulevards
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or slopes adjacent to or between roadways). In some cases, one

function may be stressed above others. For example, a freeway

stresses the "safe and rapid movement" function above the "direct

land access" function. The purpose of this study, however, is not

to make any value judgment on whether the land used for the above

purposes is reasonable or excessive per se. Rather, the purpose

is to provide factual data on what typical percentages of land

are devoted to road rights-of-way and particularly freeways (which

are the highest design type of road typically requiring more land

and carrying more traffic). The individual reader can then judge

whether the services rendered are worth the land (and other) costs.

This is obviously a complex issue involving many other factors.

The land devoted to roads and streets (right-of-way) was viewed

first from a national perspective, then from an urban area or metro-

politan perspective including a look at central cities and their

central business districts, and then at suburbs. Lastly, an attempt

was made to focus on freeways since they are the most frequently

cited transportation users of land.

B. NATIONAL LAND USE

In 1969, the United States Department of Agriculture completed an

extensive study of land use in the entire United States. They

categorized the nation's 2,264 million acres in a number of ways.

Table 1 shows the major uses of land in 1969:
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TABLE 1

MAJOR LAND USES

Major Land Use Acj-eaje^ Percentage of Total

Million Acres Percent

Crop1anda. .......... 472 20.9

Grassland pasture and range . 604 26.7

Forest 1andc ......... 723 31.9

Special usesd ........ 178 7.9

Miscellaneous other land . . 287 12.6

Total land areaf ..... 2,26^ 100.0

NOTES:

a. All land in the crop rotation. This total is higher than the ^38

million acres reported by the Soil Conservation Service for 1967

(11), due primarily to the inclusion of larger acreages classified

as cropland used only for pasture.

b. Permanent grassland and other non-forested pasture and range.

c. Excludes 31 million acres of reserved and other areas duplicated in

special-purpose uses. Total forest land is shown in Appendix Table 9.

d. Urban and transportation areas, areas used for recreation and wild-

life purposes, various public installations and facilities, farmsteads,

and farm roads.

e. Marshes, open swamps, bare rock areas,'desert, tundra, and other land

generally having low value for agricultural purposes.

f. Includes streams and canals less than one-eighth mile wide; and ponds

lakes, and reservoirs covering less than kO acres.
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Estimates are based primarily on reports and records of the Bureau

of the Census and Federal and State land management and conservation

agencies.

Urban and transportation uses are part of the ^ .3% classified as

"special uses". The "special uses" can be broken down as follows:

TABLE 2

SPECIAL LAND USES

Land Use Acreage Percentage of Total

Million Acres Percent

Urban and other built up areasa ..... 61 2.7

Primarily for recreation and wildlife . 81 3.6

Public installations and facilities0 . . 27 1.2

Farmsteads, farm roads ......... 9 0^_4

Total in Special Uses ....... 178 7.3% (of total U.S.
land)

NOTES:

a. Urban areas; highway, road, and railroad rights-of-way; and airports.

b. National and State Parks and related recreational areas, National

and State wildlife refuges, and National forest wilderness and

primitive areas.

c. Federal land administered by the Department of Defense and the

Atomic Energy Commission, and State land in institutional and

miscellaneous special uses.
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Urban and transportation uses are about 2.7% of the 7.9% "special

uses" total. Unfortunately, urban and transportation uses often

take level, we11-drained land, the report notes. The "special

use" area can be further broken down as the next table shows.

Table 3 (see next page) reveals that "highways and roads" occupy

approximately 11.8% of the 7.3% in "special uses" or 0.3H% of the

total land area in the United States. Slightly less than 2% of

the total land area is devoted to urban development.

It would be difficult to estimate how much of the right-of-way is

actually paved since it varies widely. Parkways and rural highways

have a relatively low percentage paved while city streets in busy

areas have a high proportion of the right-of-way width paved.

This, then, provides one macro scale overview of the land use issue

as related to highways and other public roads. The key figure is

that about \% of the U.S. land area is devoted to public road right

of-way.
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TABLE 3

SPECIAL USE AREAS, UNITED STATES
ESTIMATES FOR 1969

Special Use Area

Non-Agricultural:

Intensive Uses:

Urban areas

Highways and roads

Rai1 roads

Airports

Total

Extensive Uses:

National Parks

State Parks

Wilderness and primitive areas

Federal wildlife refuges

State wildlife refuges

National defense areas

Federal industrial lands

State institutional and other uses

Total

Total Non-Agricuttura1 Lands

Agricultural:

Farmsteads

Farm roads and lanes

Total Agricultural Special Use Lands

Total Special Use Areas

Area Share of Total
1,000 acres Percent

3^,590

20,977

3,221

1,755

19,5

11.8

1.8

1.0

6o,5/t3

108,842

169,385

6,56't

1,856

8,^20

3^.1

28,281

6,710

14,290

25,^22

6,634

23,441

2,146

1,918

15.9

3.8

8.0

1^.3

3.7

13.2

1.2

1.1

61.2

95.3

3.7

1.0

A-l

100.0
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C. LAND USE IN METROPOLITAN AREAS

It is interesting historically to note that transportation has been

a major urban land use. L'Enfants Washington, D.C. plan dedicated

by/o of a11 land to arterial streets. The visual radial routes

focusing on the Capitol and the use of wide parkway-like designs

are probably several of the reasons why the proportion was so high

in Washington, D.C. Captain John Sutter s Sacramento plan reserved

about 38% for street use. These two cities were laid out in the

pre-auto era.

In contrast, portions of Sacramento laid out in the post-auto era

(1900 to 1930) allocated only 2}% of their area to streets and some

new areas developed since World War II have reserved only 15% of

the subdivided land for transportation purposes.

Most land use studies show the highway and street rights-of-way

occupy 20-30% of all developed land regardless of city size or

density. In the following pages, various parts of metropolitan

(or urban) area wi11 be looked at separately. One problem is that

most of the data is from the mid-fifties to the mid-sixties and is,

therefore, not as up-to-date as would be desirable. More wi11 be

said about this later.

1. Central Cities

Niedercorn and Hearle gathered a massive amount of data on

land use in bQ large American cities in 1963. Minneapolis

*

and St. Paul were two of the cities studied.
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The attached table gives the mean proportions of land devoted

to the various uses.

TABLE ^

MEAN PROPORTIONS OF LAND DEVOTED TO VARIOUS USES
IN 48 LARGE AMERICAN CITIES^

Type of Use
Proportion of
Total Land

Proportion of
Developed Land

Total Developed

Residential

Industrial

Commercial

Road and highway

Other pub11c

Total Undeveloped

Vacant

Underwater

.770

.296

.086

.037

.199

.153

.230

.207

.023

1 .000

.390

.109

.0^8

.257

.197

This table shows that typically 20% of the total land area is

devoted to "road and highway" right-of-way. The total land area

includes vacant land and underwater land. When these unused lands

are excluded, the "developed land" proportion for roads and high-

ways is about

This study also looked at trends which may have been occurring

in regard to land use (by studying early and late data from the

same city). They concluded that "road and highway uses have

been decreasing" as a percentage of developed land.
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An earlier study done by Bartholomew i'n 1955'1 found generally

similar results as shown in Table 5.

TABLE 5

Streets

Percentage of Total Developed Area

28.33

33.27

27.57

2^.75

Number of
Cities

28

13

7

5

CENTRAL CITY DEVELOI

Population
Group

50,000 or less

50,000 - 100,000

100,000 - 250,000

250,000 and over

The average was slightly higher--aboi! ':'i.}% of the developed land

was devoted to all types of public and private vehicle rights-of-w

cal1ed"streets".

The 1958 Twin Cities Area Transportation Study (TCATS) of land

use revealed similar figures for Minneapolis and St. Paul as

Table 6 below shows.

TABLE 6

LAND IN URBAN USE

St. Paul

Sq. Mi.

16.8

1.5

6.7

8.0

12.^1

T
37.0

3.3

14.8

17.6

_2Z.3_

Category

Res idential

Commercial

Industrial

Pub1ic & Quasi-Public*

Streets & A1leys

Total 2(5.2, 100.0

Source: 1958 TCATS Land Use Study

^Includes land used by government buildings, museums, churches, non-profit organ-
izations, hospitals, parks, golf courses, cemeteries, and open space owned by
government.
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Typically, about 1/3 of most street right-of-way is sidewalk or

planting strips (boulevards).

2. Central Business Districts (CBD's).

The land use in downtowns or central business districts is

one sub-part of the "central cities" figures discussed above.

A 1966 study by WNbur Smith and Associates dealt quite

extensively with land devoted to streets and parking in

central business districts.

This study found that: "Because downtown has always attracted

large numbers of people, a high proportion of its area has been

required for transportation purposes. As urbanized areas have

grown larger, the proportion of CBD land area devoted to trans-

porta'tion (streets and parking) often has increased."

In 1930, the proportion of ground area devoted to roadways in

selected American cities ranged from 2]% in downtown Los Angeles

to kb% in downtown Washington, D. C., usually with negligible

off-street terminal space.

Today...approximately half of a11 downtown land is occupied

by streets, alleys, sidewalks, and parking. Thus about 1/3

^

is actually devoted to motor vehicle purposes when sidewalk

space is excluded.'"



Table 7 (see next page) shows the data for a number of large American

2 -
cities including Minneapolis and St. Paul.

This table shows that streets (right-of-way) occupy about 30-40%

of CBD's.

This article further points out that the CBD must be considered in

three-dimensional terms because of the predominance of ta11 buildings.

The floor area to land area ratio is very high in typical large cities

It also notes that parking is actually a productive enterprise or

business in itself. Therefore, it can be considered a business in

the usual sense.
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TABLE 7

PROPORTION

Central Business

District

Los Angeles

Chicago

Detroit

Pittsburgh

Minneapolis

St. Paul

Cincinnati

Dallas

Core Area

Central District

Sacramento

Columbus

Nashvi11e

Tucson

Charlotte

Chattanooga

Winston-Salem

OF CBD

Year

1960

1956

1953

1958

1158

W8

1955

1961

1

I960

1955

1959

1960

1958

1960

1961

LAND DEVOTED

Total
Acres

400.7

677.6A

690.0

321.3A

580.2

'+82.0

330.0

3^.3

1,362.0

350.0

502.6

370.5

128.9

li73.0

246.0

332t.O

TO STREETS

PER

Streets

35.0

31.0

38.5

38.2

3^.6

33,1

A*

3^.5

28.5

3^.9

ho.0

30.8

35.2

28.7

21.8

25.1

AND PARKING

CENT OF CBD
DEVOTED TO

Parking^

24.0

9.7

11 .0

A*

13_.7,

11.^

-*-A

18.1

12.9

6.6

7.9

8.2

A

9.7

13.2

15.0

LAND

Streets

and Parking

59.0

h0.7

^9.5

JLA

W.3

^.6

40.0

52.6

41.4

h\.5

47.9

39.0

*

38.4

35.0

40.1

* Excludes undeve1opab1e land.
''"'<Not itemized.

SOURCE: Transportation and land-use studies in each urban area.

- 28 -



A recent study of downtown Minneapolis parking by Barton Aschmann

Associates, found that about 61% of the downtown study area was used

for streets, sidewalks, alleys, railroads and parking facilities.

When railroads and parking facilities were excluded, this figure was

reduced to ^3% for street and alley right-of-way. (This is slightly

higher than the 30-^0 percent range noted earlier.)

About }b% of the land area is devoted to parking. Therefore 57% (^3%

plus ]h%) is devoted "to the auto" in broad terms, but this figure

reduces to about 38?o when 1/3 is deducted for sidewalks.

Downtown streets and alleys serve numerous functions in addition to

auto and bus movement, since they provide access to intensely developed

properties, provide movement corridors for emergency services, provide

a place for utilities, air rights for skyways and perhaps future people

mover systems, and provide light, air, and open space between uses and

buiIdings.

Therefore there are a number of aspects to the land use issue in down-

towns. The simple generalization that autos take 60% of the land in

a CBD is quite misleading since it overstates the true percentage and

over-simplifies a complex situation. Downtowns grow skywardl A

better figure is about 30-z)0% in contrast to 25% for the central

cities as a whole (noted earlier). The percentage is higher because

of the intense development and short block spacing pattern.
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3. a5The Suburbs

"'s?The study by Bartholomew states that land devoted to streets,

""alleys, highways and other public and private thcypou.g.h.f-a.Fes in

-suburbs is, on the average, 27 .^1°^. This can be contrasted with

"28.10% this same study found for the central cities.

•Therefore a very minor reduction was evident.

The TCATS study for the Twin Cities Area (done in 1958), found

that streets and alleys occupy 23% of the land in urban use.

However, they noted that this percentage was decreasing "primarily

because of the more efficient design of many new subdivisions."'

The study by Niedercorn and HeaMe had compared "early data" with

"late data" for 22 large cities. This study concluded that road

and highway right-of-way percentages had decreased slightly but

significantly. However, it should be noted that even the late

data was collected prior to 1963.

A recent publication entitled "The Accessible City" by WMfred

Owen points out the reduced street acreage requirements in

cluster development patterns as compared to normal subdivisions.

More recent data on land devoted to transportation is available

in the Urban Transportation Factbook published in March of

1972t- This study points out the problem of different reporting

methods used by various cities. However, some of the more recent

studies (1964-1970) do include land devoted to streets, highways,

right-of-way, parking and other transportation facilities as shown

in Table 8.
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C\t\

Wash., D. C.

Dallas, Texas

Atlanta, Georgia

Denver, Colorado

TABLE 8

LAND DEVOTED TO TRANSPORTATION FACILITIES

% % Transp.as
Survey % Comm'1 °^ % % Agri. & % of
Year Res. I nd'1 Transp. Instit. Recre. Vacant Developed U

1968 11.1 2.2 5.7 5.6 5.9 69.4

196f» 12.3 3.1 8.7 2.0 1.8 72.2

1970 12.9 2.2 5.2 3.8 N/A 75.8

1970 10.5 I».2 6.5 N/A 2.7 75.8

5.7 = 1i
30. (

8.7 - 3

27 A

5.2 = 21

2^.2

6.5 = 2-i

Indianapolis, Ind. \^k 16.8 2.3 11.0 l.h 2.8 63.7

2^.2

LL = 3(
36.3

A Includes streets, highways, parking right-of-way, and other transportation uses

(rai1 roads, ai rports) .

SOURCE: Urban Transportation Fact Book, Am. Institute of Planners & Motor Vehicle

Manufacturers Assoc., Barton Aschman Assoc., March 197I».

This data shows a range of values from 18.5% to 31% of total developec

land devoted to a11 transportation uses. If we assume that 8% of

transportation right-of-way is devoted to railroads and airports*,' the

range then lowers to 17% to 28% for street and highway right-of-way

and parking. When one compares these values to earlier studies which

indicated a percentage range of 25-35% excluding parking, it appears

that roads and streets are taking less land on a percentage basis, eve

though later studies include more^ freeways and pju-king^ This may be

due to larger lot sizes, lower densities, wider block spacings, more

efficient subdivision design practices, or perhaps a combination of t[

above.
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D. LAND DEVOTED TO FREEWAYS

When "ribbons of concrete" or "paving paradise" are mentioned, one

knows that freeways are probably referred tol Freeways, as used here,

denote road facilities with fully controlled access and no at-grade

intersections. The Interstate System is the best known and largest

component part of the freeway system. However, toll roads and certain

other state, county, or municipal roadways with full access control and

no at-grade intersections are also included. A freeway is simply a

certain design type.

1. National Perspective

From a national perspective, a 1968 article on the Interstate

System stated that the ^1,000-mMe system would require 1.6 million

acres of land. This amounts to an average right-of-way width of

330 feet. As a percentage of the total land area in the United

States (noted in Section B), this amounts to 1.6 million acres

divided by 2,26^ million acres, or .00071. This is seven one-

hundredths of 1% of our total land area for the Interstate System.

Early estimates of projected Interstate System travel were that it

would carry 20% of a11 vehicle miles of travel on less than }% of

the road miles.

A 197Z» report on the "Social and Economic Effects of Highways"

states that the Interstate System will use 2.2 million acres when

completed (^2,500-mile system). This is about 1/10 of 1% of the

total area of the United States used for over 20% of the nation's

travel.
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National Cooperative Highway Research Project ff25 noted that in

1973 there were 38,000 miles of freeways (interstate freeways

which were complete, plus other non-interstate freeways). If

we assume typical width of 330 feet (as noted earlier), this

would mean that about .00066 of our total United States land

area is now freeway right-of-way. The previous figures included

the Interstate program which is not yet totally completed while thi

figure includes all freeways now constructed.

Since these figures are only approximate values, a conservative

estimate would be to say that a11 freeways now take about 1/10 of

}% of our total land area. The same value will eventually hold for

Interstates only (if the system is completed as planned).

Well under half of this area is actually pavement—the other portic

is generally landscaped area used for drainage and safety separatic

between opposing directions of traffic flow and backslopes.

2. Metropolitan Perspective

The Metropolitan Area is probably of more interest to most of us,

since this is where intense activity is located, and where land is

most valuable.

An article by Karl Moskowitz'' published in a l962t issue of

"California Highways and Public Works" provides some information

on this topic. He looked at five urban areas in California, at
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present and projected freeway mileages, and found that the propor-

tion of their areas occupied by freeways would be 1.6% to 2.0% if

their freeway building plans were carried out.

It is interesting to note that Los Angeles was one of the five

areas studied. As of 1962, less than 1% of the greater metropoli-

tan Los Angeles area (slightly larger than the Census Bureau defini

tion) was devoted to freeways while an additional .6^ was planned

for a total of 1.6%.

This article goes on to say that:

There has been a lot of loose talk and writing about the

area consumed by freeways, streets, and parking. The

facts...are different from much of this talk. In order

to provide for 50-60% of a11 travel in an automobile-

oriented community, about 1.6% to 2.0% of the area should

be devoted to freeways. The other b0% to 50% of the travel

will take place on conventional roads and streets, which

occupy 22% of the total urban area. This travel wi11 mostly

be short trips and really can be looked upon as land access

travel. No trip can begin or end on a freeway.

He also noted that the trend in Sacramento has been toward a

decreasing percentage of area for streets.

1850 38%

1900-1930 subdivisions 1\%

Post-l9z<5 subdivisions \5%
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He attributed this reduction to the wider block spacings common

in the automobile age. He concluded that the area thus saved

(}Q% relative to 1850) will make up for the area required for

freeways tenfold.

While this reduction in need may be overstated, it does make the

point that freeways in themselves are probably not large enough

consumers of land to greatly change the percentages noted in

Section C of this study. The trends seem to be pointing toward a

reduction in land devoted to the auto over time on a percentage

basis, despite the presence of wide freeways which began to gain

prominence in the 1950's.

3. Twin Cities Freeway System

As far as the Minneapolis/St. Paul metropolitan area is concerned,

the existing freeway mileage within the Interstate System skelton

(see Exhibit 1 of this report) consists of about 193 miles complete

and open to traffic, 11 miles under construction, and ^h miles

planned. The mileage of planned freeways is somewhat speculative

because designs could well change and sections might be deleted or

perhaps new sections could be added.

Widths of freeways vary quite markedly from section to section.

Therefore, it seemed logical to use a typical width range. This

was determined to be 300-2t00 feet based on an examination of

typical widths from other studies, right-of-way maps, and main-

tenance inventory data (from the Minnesota Highway Department).
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A recent study of Interstate freeway widths in the Twin Cities

area found the prevailing mainline width to be about 310 feet.

Using the lengths listed above, the range of areas comes out to

be 11.6 to 15.5 square miles at present (open plus under construe

tion). This area will likely grow to about 15.8 to 21.1 square

miles if the planned freeways in our study area are completed.

The present (197ZO urban area, as defined by the Metropolitan

Council, is 2t83 square miles. The Census Bureau area figure,

based on a complex set of criteria on what is urban and what Is

rural, has found the area to be 721 square miles as of 1970.

Using these two areas and the freeway area range of square miles,

the following results:

Metro Council Area Census Bureau Area

Freeways Min. Max. Min. Max.

Present/Under Construction 11.6=2.^ 15.5=3.2^ 11.6=1.6% 15.5=2.2%

(approx. 199 miles) WT WT 72T~ 72T

The study by Moskowitz cited earlier used areas very close to

the Census Bureau figures. Thus, it appears the percentage range

for the Twin Cities is very close to his findings (1.6% to 2.0%).

In the future, the planned freeways (now usually designed for the

year 2000) will probably be constructed and the urbanized area

they serve will also grow. The Metro Council envisions a 1990
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Metropolitan Urban Services Area (MUSA) of 800 square miles within

which they hope to contain urban growth. There is no comparable

projected Census Bureau area, to our knowledge.

By the year 2000, one would anticipate MUSA to encompass about

900 square miles if the 197zt-1990 trend continues (roughly 100

square miles added per 10 years). The freeway area to total

urbanized area percentage wi11 then be:

Present/Under Construction/PIarmed
(Approx. 1~1[\ Ml 1es)

Minimum

15.8 = 1.7%
900

Maximum

21.1 = 2.3%

900

If one adds certain radial freeway routes (which were outside

the area of our study) but within the MUSA line, one would arrive

at a slightly higher percentage range.

Present/Under Construction/P1armed/
Freeway Beyond Study Area

(Approx. 3\b Miles)

Min

17.8
900

i mum

=2.0%

Max

23.7
900

i mum

=2.6%

The Census Bureau (in the year 2000) would likely include a larger

area in the urbanized classification, thereby reducing these percer

ages. Therefore, these percentages should not be compared direct}}

to the Moskowitz percentage range of 1.6?o of 2.0% citied earlier.
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Recent studies by the Minnesota Highway Department forecast that

about 35-^0% of the total vehicle miles of travel would be carried

by freeways in 1985" This provides an approximate frame of refer-

ence for the land use percentages noted above relative to usage.

E. SUMMARY

1. Right of way for highways and roads uses slightly less than \°/o of

the total U.S. land area.

2. Urban areas occupy just less than 2% of the total U.S. land area.

3. Most land use studies in metropolitan areas show that highway

and street rights-of-way occupy 20-35^ of all developed land

regardless of city size or density. The percentages seem to be

going down.

2t. In central cities, about 25^ of the total developed land ?s used

for road and highway right-of-way.

5. In central business districts (CBDs) street and highway right-of-

way typically occupies 30-k0% of the land area. This figure is

deceptive because of the three-dimensional character of CBD space

and high density.

6. In the suburbs, about 28% of the land is used for streets, alleys,

highways and other private thoroughfares.

7. The bl,500 mile Interstate System will use less than one tenth of

\% of the total U.S. area but will carry over 20% of the total

vehicle miles of travel.
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8. Presently, freeways occupy about .00066 of our total U.S. land

area since there are about 38,000 miles.

9. A study of five California cities showed the planned freeway

systems would occupy about 1.6^ to 2.0% of their areas.

10. In our metropolitan area about 2.H to 3.1% of our area is now

devoted to freeways using Metro Council area figures. Using

Census Bureau figures (which are more comparable to California

methods) 1.6% to 2.2% is devoted to freeway right-of-way.

11. By the year 2000, the freeway system may occupy about 2% to 2.5%

of the total urban area while carrying in excess of 35-lt0% of

the total vehicle miles of travel.

IX. FREEWAY SPACING STUDY

A. INTRODUCTION

The Minneapolis/St. Paul metropolitan area's transportation system is

composed, in part, of highway facilities that serve a variety of func-

tions. That is, functions range from local streets which are land

access facilities providing limited mobility, to principal arterials

which are limited access facilities providing high mobility. While

principal arterials rarely account for more than five percent of the

total highway system mileage in any metropolitan area, their relative

size in comparison to other highway system components is great.

Typical right-of-way widths for principal arterials are 200 to 400

feet, compared to less than 100 feet for minor arterials, collectors

and local streets.
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Freeways are the major component of the principal arterial system in

the Minneapolis/St. Paul metropolitan area. Approximately 3 percent

of the total urban land area is devoted to freeways, but they carry

30 to 50 percent of all highway travel.'" To ensure a high level of

mobility and resulting high percentage of travel utilizing freeway

networks, the proper spacing of these facilities should be provided.

Furthermore, proper freeway spacing will aid in the reduction of

through traffic volumes on local and collector streets. The purpose

of this section is to evaluate the spacing of freeways in the Minneapolis/

St. Paul metropolitan area as compared to suggested standards and to

existing spacing in other metropolitan areas.

B. METHODOLOGY

Proper freeway spacing is a function of many variables including trip

end density, spacing of other principal and minor arterials, land

development patterns, and degree of transit usage. Various studies

have been done to determine general guidelines for freeway spacing.

Presented in Table 9 are suggested spacing standards from several

sources.
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TABLE 9

SUGGESTED FREEWAY SPACING STANDARDS

Stud}

Chicago
Source: "Urban Transportation Planning"

R.L. Creighton (1970)
pp. 221-228

Leisch

Joint Program
Source: Twin Cities Area Metropolitan

Development Guide, Report #5
April, 1968, p. 2k

Metropolitan Council
Source: "Metropolitan Development

Guide", p. 27, ^37-Transpor-

tation Chapter, dated 3/73

AASHO Redbook
Source: "Future Highways and Urban

Growth"-WiIbur Smith and
Associates, Feb. 6, 1971

Spacing Guidelines

Dense, Apartment Types
Suburban

8000 Persons/Sq. Mi.
2000-z»000 Persons/Sq.
Mi.

Near CBD
Urban
Suburban
Rural

Heavi1y Developed
Lower Density Urban

Traffic
Density Lanes

12,000/Sq. Mi. ^
6
8

8,000/Sq. Mi. ^
6
8

^,000/Sq. Ml. ^

Suggested
Spacing (Miles)

2.9

6.3

2-3 Min.

4-6

1-2
2-h

4-6
6 or More

3 Min.
5

1.7

2.5

3.3
2.5
3.8
5
5
7.5

10

As an indication of the adequacy of freeway spacing in the Minneapolis/

St. Paul metropolitan area, Its freeway spacing was compared to the

suggested standards and to the average spacing in 25 other metropolitar

areas throughout the United States. The procedure used to calculate

and analyze spacing included the following tasks.
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1. Determine 1970 urbanized area. The'source of this information was

the Urban Transportation Factbook - Part 1, prepared by Barton-

Aschman Associates, Inc. March, l972t.

2. Determine 1970 urbanized area population, (same source)

An urbanized area contains a city of 50,000 or more population plus

the surrounding closely settled incorporated and unincorporated area

which meet certain criteria of population size or density. Urbanized

areas (DA) were established primarily to distinguish the urban from

the rural population in the vicinity of large cities. They differ

from Standard Metropolitan Statistical Areas (SMSA) chiefly in

excluding the rural portions of counties composing the SMSA's and

excluding those places which are separated by rural territory from

the densely populated fringe around the central city. Also, urban-

ized areas are defined on the basis of the population distribution

at the time of the census, and, therefore, the boundaries are not

permanent. The components of UA's and their specific definitional

criteria are as follows:

Central City of an Urbanized Area - an urbanized area contains

at least one city which has 50,000 inhabitants in the census as

well as the surrounding closely settled incorporated and unincor-

porated areas that meet the criteria for urban fringe areas.

Urban Fringe - In addition to its central city or cities, an urban-

ized area also contains the following types of contiguous areas,

which together constitute its urban fringe:
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A. Incorporated places with 2,500 .inhabitants or more.

B. Incorporated places with less than 1,500 inhabitants, provided

each has a closely settled area of 100 dwelling units or more.

C. Enumeration districts in unincorporated areas with a populatioi

density of 1,000 inhabitants or more per square mile.

D. Other enumeration districts in unincorporated territory with

lower population density provided that it serves one of the

following purposes:

1. To eliminate enclaves.

2. To close indentations in the urbanized area of one mile or

less across the open end.

3. To link outlying enumeration districts of qualifying densil

that were no more than one and one-ha1f miles from the mair

body of the urbanized area.

3. Calculate 1970 population density. (ffZ - #\}.

Population/Urbanized area.

zl. Determine length of freeways within urban area. The boundaries

of the urban area as determined from #\ above were estimated by

proceeding outward from the Central City until the area encompasse<

by the boundary line equalled the given urbanized area in square

miles. Within this area a11 existing freeways (including to11ways]

were measured to determine their total length. Since highway maps

from each jurisdictional authority were not available for every

metropolitan area, the Rand McNa11y Road Atlas - 1975 was used as

a source. Inherent in this, is the problem of obtaining the most

current information; however, spot checks of various metropolitan
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5.

areas revealed a high degree of correlation between the source and

those freeways which were existing or under construction. While

a further investigation to determine freeway "lane miles" is con-

sidered important, it would be difficult to obtain this information

for every metropolitan area and was beyond the scope of this analysis

Determine average freeway spacing. The average freeway spacing for

each metropolitan area was calculated using the following formula:

Spacing in miles = 2 x land area in square miles (A)
length of freeway in miles (1) for that area

(Source: Urban Transportation Planning, Roger L. Creighton,

'97°. P. 100)^p|-—-^vA

Spacing is defined as the distance between parallel freeways,

assuming that all freeways m the urbanized area lie in a uniform

grid. This assumption is never true; however, the measure is a

useful indicator of average supply of freeways. Presented in Table

10 are the average freeway spacings for 26 metropolitan areas.

C. ANALYSIS

The average freeway spacing for the Minneapolis/St. Paul urbanized

area was found to be 8.5 miles which was also found to be the mean

spacing of all urbanized areas analyzed. The range of spacing values

varied from a low of 5.1 miles in Buffalo to a high of 16.3 miles in

Philadelphia. Table 11 gives the range of a11 comparative values in

the analysis.
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TABLE 10

COMPARISON OF FREEWAY SPACING IN VARIOUS METROPOLITAN AREAS

Metropolitan 1970
Center Area

Phi1ade1ph?a
Pittsburqh
Tampa-St. Petersburg

MiIwaukee

Detroit

Boston
h'ouston

San Francisco/Oakland

Kansas City
Portland
Cleveland

Chicago 1
Minneapolis/St.Paul

Los Angeles 1
San Jose
Seattle

Denver

St. Louis
Washinqton D.C.
Indianapol?s
C incinnati

Da11as
Atlanta

Bat timore

Miami
Buffalo
Total 14
Averaqe

Urbanized
(Sq. Mi.)

752
596
291
456
872

-66T

539
681
^93
267

~646~

,277
720

,572
_277_
-TTT
293
k6]
494
381

"33T

67^
435
310
259
214

,372

1970 Urbanized
Area Population

^,022,000
1,845,000

864,000
1,251,000
3,970,000
2,651,000
I,679,000
2,988,000
1,101,000

826,000
1,959,000
6,700,000
1,701,000
8,350,000
1,025,000
1,238,000

552,000
1,884,000
2,'479,000

820,000
1,110,000
1,338,000
1,173,000
1,582,000
1 ,221,000
1,088,000

55,^17,000

1970 Urbanized
Area Pop. Density

(Pers./sq. mi.)

5,3^9
3,095
2,969
2,7^h
^,553_
3,992
3,115
^,387
2,234
3,092

T,^3T
5,257
2,363
5,313
3,699
2,997
1,884
^,088 -

5,018
2,152

~ 3,3^

1,986
2,696
5,103
4,715
5,085

3,856

Length of
Freeways

(Existing and
under construction

as of Jan. 1, 1975

92
77
48
75

167
137
108
148
107
58

"1.42

295
170
385

72
ToS~

78
128
143
]}]

99
200
138
103
88
84

3,371

Average Freeway

Spacing (miles)

16.3
15.5
12.2

12.1
10.4
10.0
10.0

9.2

9.2
9.2
9.1

8.7
8.5
8.2

7.7
77T
7.5
7.2
6.9
6.9

~^w
6.7
6.3
6.0

5.9
5.1

8.5

NOTES: ToHways are included in freeway lengths.

Minneapolis/St. Paul freeway length is less,than that noted

on p. 5 because of rural/urban distinction.



TABLE 11,

RANGE OF COMPARATIVE VALUES

ITEM RANGE OF SAMPLE

urbanized area 259 - 1,572 square miles

population of urbanized area 552,000 - 8,350,000

population density 1,884 - 5>32<9 persons/square mile

length of freeways within urbanized 2t8 - 385 miles
area

freeway spacing 5.1 - 16.3 miles

While the range and the mean of the sample provide an indication of typical free-

way spacings, the median and the mode provide additional insight. The median

value (i.e., the midpoint) is 8.35 miles or only slightly less than the ca1cu-

1ated value for the Twin Cities. However, the mode, or the most frequently occur-

ring value, is between 6 to 8 miles (see Figure 1). The mode value of this analy

sis correlates more dosety with the suggested spacing standards shown in Table 9.

While It would be expected that freeway spacing decreases with increasing popu-

lation density, further analysis of the sample reveals little correlation between

these factors (see Table 12).

TABLE 12

COMPARISON OF POPULATION DENSITY AND FREEWAY SPACING

Metropolitan Area

Population Density
(persons/square mile)

1000-2000

2000-3000

3000-4000

^000-5000

5000-6000

Number of Cities
in Sample

2

7

7

n

6

Mean Freeway Spacing

7.0

8.4

9.6

8.6

8.^»
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A further illustration of this point is presented in Figure 2.

D. CONCLUSIONS

1. The average freeway spacing m the Minneapolis/St. Paul Metro-

politan area is equal to the mean spacing and is slightly higher

than the median and the mode in 25 large metropolitan areas

throughout the United States.

2. Generally, freeway spacings in metropolitan areas are higher than

suggested standards. Stated another way, freeways are usually

further apart than suggested spacing guidelines.

3. No correlation was found relating population density - and assumed

trip end density magnitudes - and average freeway spacing.
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SEGMENT DRAWINGS

The following are brief explanations for abbreviations used on segment drawings

Rate = Accidents/mi11 ion vehicle miles

' L.A. = Lane Addition

L.D. = Lane Drop

AUX = Auxi1iary Lane

ENT. == Entrance Ramp

TCL = Truck Climbing Lane

NBL = Northbound Lanes

SBL = Southbound Lanes

ADT = Average Daily Traffic

C.D. = Collector Distributor

Each arrow represents one lane
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Â\

AOT.

PK.M.

WtS.

flATE

7€'oo ^

AW
/yzol

PM

^2-0

A--/2'-73

N\u

^u
^f^A/^/e^AHA

** OF RUNS)
AVESPEEDt

OFm^

/)M

€8
7- 31 -74

p^

€7
7-3o -74\

•S-S>L

•4M

€4

TH\

-T7

7-31-74 \7-30-74

Accident Data
YEAR
~sn
7973
/?7_y_

RATE
zz
0^
0,^

AVE RATE

E
^y

^
ADT.

PK.HR.

VOIS.

DATE

^^0<^
AM

<yC>0

PM

/?^t0

^_-/f-7.3

2-/Z

\v^

ft

ADT.

PK.HR.

VOIS.

DATE

/OSOQ
AM

87o
_PM

i€&o
A-:./S-73

AV£

P^ep^i?fTD su^/^e/? /•?/j

NOTES Stotch is not to scale,
Sketch show* opprox.

corifig



f-w
Segment

L^ Route

n ^4

11
Prom 3^,

To 3^£~

Direction
Lenath

£-SL

^ ^
^Ot

y.

Travel Time
DIRECTIONS
TIME
PEAKHOURl
»« OF RUNS)
AVE SPEED)
0?A^[i

£S>^.

ftM
7: uo •-& cd

_3_

•^3

?-^-74|

•PM

^5£>:^

^
^

&-€-7^

_Dqta
^8^-^

AM
7:oo-S'.oo'

_3_

^z
&- C-74

-^
4;-Sc

3
^

6-t

Accident Date
YEAR
77^~
~iv^

/?/y

RATE
7TQ-

-0?7~

2JL

AVER

1.
IS

_ADT.

PK. HR.

VOtS.

DATE

,26

_AM

^3o
,// - 7

OO

_PM

//37<2

73

PU ft

^/TE.

SL

ADT.

PK.HR.

VOIS.

DATE

/2SOQ

AM PM

1/60
// -7-73

6e.^^ /5i/e

^illh^
/Z 0

_ADT.

f^.H».

vois.

DATE

J^
7/00

A".
67-0

^M
<^z^

7- Z-Z.--7^-

w

_ADT.

PK. HR.

_VOLS.

DATE

8ooo
^ AM

^70
-PM

S7'n

7- Z.~L--7^

/='/fer/IR£S:> Su/^^£K /c

NOTE' Stetch is not to see
Sketch show* appro
interchange call



•1-. ,....^.»s*, .,-:

Segment
LUl Route

nw

23 /^^.

From 5^ r2?5c^

To

Direction
Lenath

3^a)

^QL
~SK

^JSL
~J3_

Travel Time Data

-r-^

LADT.
PK.HR.

VOLS.

DATE

9J ooo
,AM

f 7/0,
_PM

W9.S'

Z-/6r7?'

f
tr

/

u//
^w" n
^

t

DIRECTION
TIME
PEAKHOUR
*<OFRUhR

AVESPEEC
"oFiS^

^SL

^
7: oo-6; ?\4:

3 _
^

8-7-7^\

7=^
4:'l,o-S':3c

3_

^
8-^-74

uJsi.

ft ftf
7; so-S; do I

3

^7_
S- -7-7^

P^A
^ 30 -6:..?

3

^
S-&.-74

Accident Data

3S ^

YEAR
TnK
/<T73
/f7^

RATE
7Z:
Zj
jL

~3_

I
L

AVE

3
RATE

s:

ADT.

PK.HR.

VOIS.

DATE

So /.oo
AM

/K90\/^Q
PM

7-/^-TF

ft

Wr_

L<t4 fo

_Lt//

ttt
j^ft
ft

^HELL.//^69 f t4p,tAUt^e. 4i/6 £^rr

u

u

tf'
ft N
tt

fREPAR-ED 5u^/^^R l^7.S~

,-.6.^/^6.. T~a^/ ^fVE. NOTES Sketch is not toacole,
Sketch shows approx.
interchange cchfigunatkn



1-6^¥

^4l|ft^

beamenT
Lh Route

»^?y |

^3 ^ ^
From

To

Direction
Lenath

jLe-jr ii^for's^ 'ye.

î
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Î
>

TH
t7

t.
-s

^
1l
?B

0s
m

Î
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ĉ>

;0
%

-1
3:

IV>

•]0

s
:fc>

n»

-^

ÎA
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