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Dear Mr. Cryderman:

According to your directive, submitted herewith is a report on
non-motorized transportafion, This document is meant to provide
the Department with general informatiom prior to program establish-
ment. A4s indicated in the report, such establishment should be
preceded by legal clarification of the authorizing legislation.

The report was written by Mr. Carl E. Jager, with research
assistance from an ad hoc Non-Motorized Task Force. This Task
Force was comprised of staff representatives from the Bureau
of Transportation Planning and the Michigan Department of
Natural Resources.

Sincerely,

R. J. Lilly, Manager
Advance Planning Division
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SUMMARY OF RECOMMENDAT IONS

(Anplified on Page 68£Lf)

Request legal clarification of the authorizing statute,

Establish bicycle routes along selected State trunk_lines;
the location and type of woute to be determined on the basis
of existing safety hazard amelioration, potential for use,

and cost,

Establish formal contact with the Michigan Public Service
Commission and the major utility-COmpanies to aid in feasi-
bility determinations concerning the use of abandoned railroad

rights~of-way and utility easements for trails.

Develop a comprehensive design standard and planning

information manual for local governmental use.

Annually publish maps which show low-volume State txunk lines

and State non-motorized routes.
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INTRODUCTION

The Michigan Department of State Highways has recently been

directed by the citizens of this state to expand its area of highway

responsibility to include, among other new areas of concern, provisions

for non-motorized transportation (Section. 10K, Public Act 327, Public

Acts of 1972). This report provides some background information on

- the general subject of non-motorized paths, assembles some options

available to the Department fof impleﬁenting its new‘résponsibility,
and recommends some actions which the Department can pursue as general
policy.

Little precedent for State action on non-motorized patiis exists;
regional or state experience which is awvailable for scrutiny is of
rather recent origin. Much of what is described here is, therefore,
based on information supplied by interest groups around'the State
and our own suppoéitions of that which could be reasonably useful
to the citizens of this State.

Although much of the informationm in this document is set forth%

from a "statewide" frame of reference and is intended primarily for

use by the Department of State Highways, Counties and Cities == each:

of whom also share in the responsibility for non-motorized facility .establish-
ment -- may find the report useful as a general reference.
The Michigan Department of Natural Resources has had an interest

and has been involved in the study from its inception. Its experience



in trail establishment (outlined in the Background'Sectibn of the Report)
has been an invaluable résource for this study. |
During the study's progression, the Departmeﬁt, in cooperation With
the Department of Natural Resources, hosted a series of public meetings
at various locations in the state to "listen" to tﬁe citizen/user,
At the meetings, those who attended were given informaticn about the
authorizing legislation, followed by an opportunity for discussion. of
nunerous related issués. Thig informal dialogue betweeﬁ staff members
and . the audience was an‘additional important study reéource. At each
meetiné a questionnaire, which attempted to complement the verbal
information exchange, was distributed. (A copy of this questionnaire
is inclided in the Appendix,)
Speciai note should be taken of the legislative authorization
for non-motorized facilities. (Section 10K is reproduced in the
Background Section of the Report.) The precise Iimitations,.as well
as the precise obligations associated with this new law are yet‘to
be identified and finalized. It is outside the purview of this report,
therefore, to attempt, either by direct statement or through implication,
any kind of legal interpretation of the statute. In the absence of
such clarification on a'numbe; of‘issﬁess the-report instéad addreéses
the issues from a rather_broad'confext, and leaves aay restrictiye

interpretations to a later date and to the appropriate legal specialists.

ANSPORTATION LIBRARY
Eﬁ%iﬁgiféDEF?STATE%HGHV%AYS&

. TRANSPORTATION LARSING, MICH,
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SYNOPSIS

Pofential usersrof non-motorized faciiities comprise three main
groups: . equestrians, bicyclists, and hikerg-pedestrians, Within each
of the three groups are various types of'users,,types which have
implicafions for the kinds of non-motorized facilities provided. Facility
examples could take the following forms.

a) Trails apart from highway aiignmenté which.sefve a
single non—motorized mode., (for exémple, a single-bridle path)

b) Same as above but the alignﬁent placed and the facility
constructed so as to serve several non-motorized modes, (for
example, a combination Biéycle énd hiking trail)

¢) A roadway designafed and popularized as a shared
motofized—non—motorized facility. (for example, 4 biké route

on or along a low-volume roadway)

d) Pedestrian facilities.

Location possibilities for the facilitieé_inclqu'the‘roadway
itgelf, its shouldef, within the‘highway :ight-of—Way-but'aﬁart from
the vehicular tr_aveléd portion, abandouned railroad rights-of-way,
various utility rights-of-way or e%sements, selected river baﬁk
corridors,_abandonéd roads and streets, énd in some.instangeé, fire
tanes. | |

Safety concerns are paramount in non—motorized;facility plapning,

because various conflicts potentially exist between both the motor




vehicle and non-motorized modes and among the non-motorized modes -
themselves. While trails completelyrseparaté from the highway provide

for the safest type of use, trails which share a highway alignment £ill

a transportation need most directly and are the cheapest to institute
as well. Compromises between the two positions do, however, appear

to be feasible.

Four types of non-motorized trails are suggested for consideration,

the first three, appropriate for bicycles, the last for all three non-motorized

types:
. 1) A bikeway along a seledted'low wolume highway.tdvl,ooo AADTY,
2) A bike lane; adjacent to thé roadway on the.shouider;.
for preferential bicycle ugé (1,000f2,500 AADT),
| 3) A bike route physically'separatéd'from the highway within
- or parallel to the highway right-of-way (2,500 + AADT). |
;4}: A tfail‘apart from the highway right-of-way, using an.avail*
“able utility'oi abandoned raiiroad rightfof—waY/easemeﬁt—or_new
right—of—wéy. | | )

A variety of comstruction materials are avallable which should work
well for bicycle and pedestiian paths including, stone chips, SOillcement,
asphalt cement, hqt—ﬁix asPhélt, soil asphait, coﬁcrete, and even wooden
walkways. Equestrian and hiking trailé, since they usuall&rneéd éﬁ

specially prepared surface, will leigaté few cbﬁ$trﬁctibp materials.



Section 1

DEFINITIONS

In this report, the following definitions are operative:

Bicvcle Path, Bike Path. A trail for exclusive bicycle use.

Bicvcle Lane, Bike Lane. A bike path adjacent to the roadway,
physically separated from it, and having
a stripe, barrier or sign demoting that
separation.

Bicycle Way, Bike Way. A street or roadway designated
for bicycle operation on a shared basis
with motor traffic.

"Biecvele Route, Bike Route. Elther a bicycle path, blcycle lane or
bicycle way.

‘.

Department. The Michigan Department of State Highways
Equestrian Path, A trall for horseback ridiﬁg or hiking use only,
Roadway. ; o The portion of the.hlghway'rlghtwofwway

prepared and used for motor vehicle travel,

Trail., A separate LraVel corridor designated ‘and

maintained for use by non-motorized modes,




Section II

BACKGROUND

The American interest in non-motorized transportation congiderably
predates the motor transport éra. ,ﬂany of today's highway locations
follow the early walking, hiking, and equestrian trails. Prior to thé
beginning of the twentieth century, the réiativély few biCycles:Which
were around were used mainly for spoftland pureijrrecreationgl travel;
the "transportation' user was the horseback or horse-drawn rider.

At about the same time that automobiles made their arfival (eérly
twentieth century), the bicycle advaﬁced in usefqlness to include use

in business-related trips. The new automobile introduction, the bicycle's
increasing popularity, and the long established;equeétrian use resulted
in a three way competition for transportation mode dominance. The
automobiie, with its speed and minimum of physicalrstrain associated

with itsfoperatidn,'coupled with the advent of mass production technology,
easily qu.'rThe bicycle, the equestfian,”aﬁd the hiker iﬁterésts were
dispersed and facilities for them were accordingly subordinated.

Levels of interest.in horseback.riding and-bicycling hgve‘recently,
been burgeoning, hnweﬁer, | |

Bicycling is on the upéwing in America, Bicycle Ciubs.
and machine manufacturers are experiencing booming
times.as people of all ages return to the quiet,
individualistic form of transportation so popular

at the turn of the century. Today, the bicycle has
become a recreational device of such magnitude that

it is develop1n§ into an important component of
transportation.

3i|-U S. Department of Transportation/U.S. Department of Interior,

;g?%ycllng for Recreation and Commutlng Washington, D. C
p Sv T
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The reasons behind the upsurge in biking popularity are many,
but most center around the envirqnmental and economic advantages associated with
its use. Probably the advance in biéycle technolégy has also been
a necessary complement to the environmental dimension - now multi-speed,
light-weight bicycles have increasingly opened the market for adult .
use, which in turn hés booste& vqcal apd political support, Today
there are approximately seveﬁty-five'million bicyclists in the nation,
of which about one and one-half million live in Michigaﬁ. Nationélly,
bicycle sales have more than tripled in the last tem years, with
prodﬁction approaching and probably soon surpassing automobile
production.

The equestrian interest is élsd increasing. COCurrent estimates
of the number of horses used for riding purposes in Micﬁigan tange from
one hundred fifty to two hundred thousand and, although.interest in
horseback riding has remained more canstant through the years than
bicycling interést, these figures represent a substantial increase over just
a few years ago.

In Michigan, until the passage in 1972 of Public Act 32?, non-motorized
facility planning was under the sole aegis of the Department of Natural
Resources; Its statutory authﬂrity and present iﬁvolvement in recreational
trails, including those for use by motorized vehicles, is extensive.

Iits responsibility starts with its ownership of ﬁost of'Miéhigan‘s
public lands {State Forests, Parks, Recreation Aréas, Game Areas,
Accegs Sites and others), and its stewardéhip over public waters
{navigable or public streams and waters), These large land and
water areas are ﬁhe State recreation areas; in all cases, providing

for recreation is an important part of their management.

“‘9-&—




In addition, Act 316, P.A. 1965, states that the Depariment ﬁF
Natural Resources, "ls althorized to ﬁreparv, maintalo and ﬁeep
up-to-date a comprehensive plan for the development of the outdoor
recreation resources of the State.”

This éct also éiveé the Department of Natural Resources express
authority to.partici§ate in "any federal progfam concefning‘outdoor
recreation", and requires that the Department of Natural Resources
"shall coordinate its activities with and represent the interests
of all agencies and subdivisions.of the state having interests in
‘the planning, development_and maintenance of outdoor recreation |
resourcées and facilities."‘ fxisting law further authorizes éhe
Department of Natural Resources.to prepare a master plan for a
State system of foot or horseback trails (P.A. 225, 1964).

Finally, a legislative resOlﬁtion (No. 199, 1971) directs
the Department of Natural Resources "to make a study of the State
Parks and Recreation Areas and State Forésts to determine where
horseback riding trails and campgrounds can be established."

Resource Management_Divisiqns - Parks, Foreétry, and Wildlife
all attempt to provide multiple use trails, e.g., hiking and
‘horseback riding, and summertime non—motoriéed trails which can
be used in winter fo: snowmobiliﬁg. The Parks Division-purchaSES
suitable lands (or'interests in land) - located anywhere - for the
establishment of Sféteqparks, whether these lands be for compact
oy lineal (trail) parks, The Forestry Division is limited té acquiring
lands, or interests in land, as a part of the State Forest system.
However, in the provision of trails within'thaf System; it can, in the

interest of a logieal trail completion, extend trails outside State

wa ] Qo




forest lands. The Division accordingly acquires such‘édditional lands.

On the other hand, the Wildlife Division is precluded from extending
"its"ltrails outsidélgame areas, since, to g_substantial extent, ité
monies (from Federal and State taxes or fees on hunting activities and
equipment) are limited to serving wildlife restoration‘and.public hunting
purposes. However, within State-owned game areas, other objectives ~ such
as the provision of recreational tréils - may be furthered if these objectives
will serve wildlife purposes (e.g., hiking trails can also be hunting trails).

Currently,; every St;te ?orest, Park, Recreation Area and Game Area contains
some type of trail —- whether it be a hiking, horseback, cross-country skiing,
or snowmobile trail, exéept in the caées‘where thé area is too small to support a
trail féciiity. . The Department of Natural Resources has also aided in the
provision of canoeing tréilé, such as through developing canoe campgrouns and
access points on rivers, and the disseminatioh of canoe trail ihformationlto
the public. |

With the exception of the two hundred ten mile long Shore-to~Shore trail
(between Empire and Tawas in northern lower Michigan), and its-spurs, most of
the trails planned and developed by the Department of Natural Resources to

date have been short trails,

/A map is available for later inclusion which

shows trails which are thrge or more miles in length-
Also, the Dgpartment of Ratural Resources has responsibility for distributipg

to local ﬁnits.of government, on a project-by-project basis, ﬁonies,available

from ﬁhe Federal Land and Water Conservatién_Fund.: A-number 0f minor trails

have resulted from this funding incidental to park development ﬁrbjeéts. Grants

have Been.made;iﬁ two specifiec instances for the purchase of abéqdoned railroad

rights-of-way for trail purposes. In the past, the Department of Natural

Resourceé has also had capacity for funding lqcal recreation under.the $100,000,0QO

Recreation Bond Act, |

The Department of Natural Resources hopes to plan an overall trail

-11-




system for Michigan, i.e., trails for all motorlzed and snon-motorized

trail sports which would be integrated so as to avoid conflicts and
optimize the use of land. One of the first tasks would be to
inventory all potential ¥ailroad rights~§f—Way and ascertain which
ones would fit into a trail éystem._ Subsequent tasks will include
‘the evaluation of trail needs for the various types of users and

an attempt to supply these needs in a baléncad way through

thé optimal use of Federal, State, local, and private lands.

Since such a trail sfstem plan will take some fime to prepate,
and‘there_will be opportunities for acquiring ?‘aﬁd pdssibilities_
for l&sing - deSiréble trail lands in this period, the Department of
Natﬁral Resources - through its Office of Planning Services - is
preparing interim guidelines on trails which will sérve as ai intermediate
rationale for acquiring lands for trail purpoées. The guidelines will
also provide récommended means of acquiring lands, development Standards,
énd.suggestions-for maintenance of trails.

States which now have provisions for funding non-motorized facilities
from gasoline and weight tax monies (motor vehicle highway fund distributions)
include;

Illinois.v— which has a law which allows motor fuel tax funds to be
used for the placement of bike rpuﬁe signs.

) Oregon —-— which recently passed legiélation that requires one percent
of the staté motor vehicle highway.fund be spent in the estgblishment of
bicycle and foot'paths;_ | *

Washington —- whose legislature in 1972 passed a law which proﬁided
that a portion of the vghicle fund tax be used to finance trail facilities.

Numerous other states have laws which specifically'direct appropria-
tions-for'non«motorized facilities from.Other'funding'Sourcés-apart

from the motor vehicle highway fund. An extremely large number of

-12w




other states have bills Bending which would provide for the

appfopriations from the motor vehicle highway.fund;_ In addi-

tion, many states, usually through their highway or transportation
departﬁents, have provided direct liaiseon support with various communities
 as well as local interest groups in the developmenf of facilities

for non-motorized usze.

Michigan's law, approved early this year, aliows the state,’
counties, and cities, who receive monies from the Motor Vehicle Highway
Fund, to spend ''reasonable" sums for non-motorized paths. The full
authorizing section follows:

Public Act 327, Public Acts of 1972

Sec. 10K, (1) Highway purposes as provided in this act
include provisions for facilities for nommotorized
transportation including bicycling.

(2) The department of state highways, the counties,
cities and villages receiving funds from the motor
 vehicle highway fund shall expend reasonable amounts

of such funds for establishment and maintenance
‘of lanes, paths, and roads for nommotorized transportation.

(3) PFacilities for nonmotorized transportation may be
established in conjunction with already existing
highways, roads and streets and shall be established
when a highway, road or street is being constructed,
recongtructed or relocated, unless;

(a) The cost of establishing the facilities Would be
disproportionate to the need or probable use.

(b) The establishment of the facilities would be
contrary to public safety.

(¢} Adequate facilities for nonmotorized transportation
already exist in the area.

(d) Matching funds are not -available through the
department of natural resources or other state,
local or federal govermment sources.

(e) The previous expenditures and projected expenditures
for nonmotorized transportation facilities for the
fiscal year exceed !; of 1% of that unit's share of
motor vehicle highway fund in which case additional
expenditures shall be discretionary. '

-13~




The motor vehicle highway fund mentioned in this act was established

by law (Act 51, Public Acts of 1951) and is a trust fund to which highway
user téxes (taxes on gasoline sold and license fees) are paid ahd'from.
which all highway'projects ére financed,' As amended by Act 327, Fublic

Acts of 1972, a distribution of monies from the trust fund is made éuart-
erly in the following proportioﬁs (afterrdeAuctions for administrative
costs): 44.5 per cent tp‘the Department of State Highﬁéys, 35,7 per cent

to the county road commissions, and 19.8 per cent to-the incorporated

cities and villages. Each of the three units .is then responsible for

the road programs under its ~jurisdiction. Variations in the motof vehicle
highway fund allocations between Similar governmeﬁtal units occur in proportion
to road mileage, population, percentége of wéight tax.éollecte&, as well

as other circumstanceé which may.be peculiar to particular units (for
example = counties ﬁith heaﬁy snowfall fecei#e more than those with

minimum amounts).

14—




Section III

REPRESENTATIVE INTERESTS

The goal of the Department, relative to the provision of
non-motorized facilities, is to aid in establishing a safe,
useful and integrated system of transportation related non-motorized
paths. Several interrelated objectives appear to be consistent
- with this broad framework, and are explored in this feport:

1. A preliminary identification of fypes of poténfial
users and their conception‘of a useful facility,

2. An exploration of‘alternétives ayailable to the
Department for the institution of a viable network.

3. An identification of known and suspected safeﬁy
haZards involved in any type of faciiity institution.

4, An outline of general design standardé.and criteria,
including typical costs.

S Consideratioﬁs of promoting and maintaining accepted
levels of use, inclu&ing facility maintenance and local/state
planning liaisons. 7

As a result of the interests represented whilé the legislation
pertipent.to non;motorized facilities was being considered, the'
letters and comments received by the.Departments Qf State Highways
and Natural Reséurceé imme&iately after the law was enacfed, and
particularly tiie comments and matepials éubmitted at tﬁe public'meetings

(see . Introduction), the Department has concluded that in Michigan,
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four mailn interest groups are proponents and potential users of non-
motorized facilities. Some individuals belong to more tham a single
group, but for purposes of identifiable advocate types, the groups are

quite distinct. The following sequence of listing does not purport to

indicate any particular relative degree of interest.

Equestrians

One distinct interest group is, of course, comprised of edquestrians.
Four types of facility needs appéar to exist for this grbup, judging
from preliminary indications at this time. |

The first could be described as a long-distance, rural, trans-county
facility with intermediate_overnight camping facilities (usually quite
rustig but With,ﬁater and access for vehiclesj. This type 6f‘fécility uséer
is interested in riding from point-—to-point, along a trail of several miles
(one hundred or more). The already established "cross-Michigan" or
Shore—EOwShore trail is an example of the type of coﬁtinuous travel trail
which many equestrians enjoy. The major item of importance to
this type of path user seems to be both the adequate spacing
and correct cpmponents‘df the camping areas associatéd with a
successful trail,

A second type of facility need is é trail whicﬁ_deséribes‘a single
loop with a given campsite as the focﬁs for both trail startinglpoiﬁt and
terminus. The length of the trail should be abouf_the disténce that -the
fider cquld 1eisuré1y.cover in about a aay (abouﬁ thifty milesj. In mosf.
CaSes,Ithe usé of this trail means that the horse an& hisrrider arrive at
the campsité by trailer/car combination, the site normally being some
distance from his home. ?RANSP@R?A“E‘“E@N LIBRARY
MICHIGAN DEPT. STATE HIGHWAYS &
TRANSPORTATION LANSING, MICH.
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The third type is a variation of the second. Here several locp
trails extend outward in several directions with a central campsite
as their focal point. The resuiting facility is not uhlike a huge
"elover leaf™. Each individual trail could be of wvarying lengths,
providing the equestrian with the option of either using two or more
trails and returning to the campsite-after each ride, or using the
campsite as a "several day campsite"rand ;iding all of the trails over
a period of several days. Both this and the second type of facility
described above could be integrated with the first by having the caﬁping
site on the long-distance trail serve as the focal point - for the short
loop extensions.

Finally, there is a large group of horse owneré known ag the
"backyard” riders. In this group are many youthful riders as well.as
many. relatively new horseowners. The representatives of tﬂis group
are interested in short scenic rides "around home". . It appears that
this group in particular finds it difficult to find suitable places
to ridg.

Some generalizations about the equestrian ciaés of non-motorizad
path users can be made, based on the communicationé received by the’

'Departmeﬁt. First of ali, most horsemen, regardless of their group
affiliacion, appear.to disfavor riding adjacent to highways and streets.
Since, in their_oﬁinions,-the establishment of facilities has not kept pace
With demand,‘many of them - especially thei"back-yard; home based" riders

have been obliged to use the established road network for their riding.

But only the extremeiy well-trained horse_ié not frightened in some

~degree by a passing motorist. Secondly, whoever provides the necessary
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supporting facilities (campsiteé) for a trail, whether it be the
Department of Natural Resources, the Michigan Department of State
tlighways, or the various privdte interest groups, should recognize that
beyond a few very critical components, the camping area does not have
to be of elaborate design. Rustic facilifies, with the aréa-left.as
nhatural as possible, is important. Adequate water, sanitary disposal
area and total size are fhe crucial elements in providing a successful
site., Finally, nearly all horsemen find a hard ﬁaved Suffaée unacceptable.
An adequate surface is the "one God put here", the earth itself. The
horse neeﬁs a "trackabhle" surféce; yet one that is not so soft that his
hoof sinks into the ground.
Bicyclist

The second distinct interest group is the bicyclist, The fésurgence
of bicycling interest in this state and.in the country generally has
already been notedf Among. bicyclists, five types are in evidence. Again,
many.individual bicyclists qanrbe ideﬁtified quite readily as:belonging
to more than one group,

One type is the person who uses his bicycle for long distance racing.
This bicyclist has only one goai -~ to go from poinf to ﬁoint in as
short a time as possible. In terms of facility preferences, members of
this group obviously would like to use facilities separate from, bqt
parallel to, the existing state trunkline system, thus combining the
advantages of already determined_transportation cgrridors with a2 minimum
of motorized interference. Members of this group are generally well
organized and often pursue their.avocatiqn at sélectéd.and announced

time intervals. The size of the group is not large and relative to
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the fotal bicycling interest inm this state, might properly be labeled
as a "fringe" participant.

A second type which appears to have a.considerably broader base
of appeal is the loﬁg—distance leisure rider. Most of these riders ride
across counties for considerable distances, or travel interstate, at present
using low volume state trunkline arteries and county collector roads.

Some of them refer to their activities as "bicycle camping”. Many plan
their foute go tha£ state parks or private camﬁsites-will be located

at a day's ride interval along their route, thus providing.the bicycie—
camper with overnight stopping points. This bicyclist travels on "tour"
much as the vacationing motorist does, the main difference (outside of
sheer numbers) being in the quantity of equipment aboard and the distances
each are able to cover over a given period of time. The rider begins

and ends his bicycle trip at home.

A third type of bicycle rider is the participant in the car-biecycle
travel combination. These riders transport themselves and their bicycies
from their homes to some pre-selected recreational $ité. They then use
their bicycles at the site for both leisure riding activity and for making
necessary local éfrands while camping = éfrands which woﬂld_ordinarily
require the use of a car. When the time érri%es.to "b?eak camp'', wﬁether
that be after a short of relatively long stay, the bicyéles are again
stored aboard the motor vehicle or trailer and its riders use their
motor vehicle to return home. This type of rural recreational use, where

A

bicycles are first transported before being ridden, is becoming inereasingly

-19-




popular in Michigan. A large percentage of these advocates are youﬁhful
riders who use their_bicyqles daily (weather permitting) for urban
transportation to school, etc.

The last two groups — and these appear to substanfiaily outnumﬁer,
the first three - afe two urban classes of bikers: the recreational,
short distance rider and the commuter,

Members of this fourth group ride'durihg their available ieisure
time, usuaily along low volume, fesidential city'streefs and rather
infrequently along the main city arteries. Many school children are
in_thié class; incrgasingly, adults are also becoming members, If
park land is accessible, riding is pursued there; where trails exist
or can be temporarily made along streams, river beds, or unused railroad
beds,‘riding'is done there. The emphasis is on short distance, leiSﬁrely
riding with the rider's residence being the start and terminal locus
of thertrips.

| The last group - the commuters - use their_bicyclés neariy entirely
as an alternative to the motor vehicle for a variety of reasbns, including
the fact that many of'these'riders are too young to drive; The commuter
bicyclists, for purpoges of identification concerning facility needs,
can be cléssified into'four subgroups: the home~to=school commuter, the
home—ﬁo—shépping point commuﬁer, the hdme—to-wérk commufer, an& lastly,
the home—to*visitrpurpose rider.

While the increase in commuter'bicycling is_ﬂOt overwﬁelming, and
is hardly likely to replace auto commugers, it is nevertheless a growing

local trend across Michigan and the country. Inspired by national

publicity which includes strong editorials in major newspapers, the
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commuter group of bicyclists continues to grow.

Hikers and Pedestrians

The third and fourth major divisions of potential facility users
can both be rathﬁf loogely categorized upder the imprecise designation
of "on=foot" transportation - a reference to hikers.and pedestrians.

The above description of hiking types generaliy has a less rigid
definition of facility need, since many rural hikers prefer an undesignated,
unimproved trail of their own making. The urban pedestrian is another
mafter. The provision for separate urban walkways for pedestrian movement
has been incorporated into the design of even the earliest cities, and,
until rather recently, the physical fabric of the urban area was strictly
oriented toward a pedestrian walking scale, Today,-however,_thé‘heavy
concentration and diverse nature of 1and ﬁses within centrai cities,
coupled with the necessafy motor vehicle highway system there, héve served
to create many conflict poinfs between motor vehicles and pedestrians.

Pedestrians énd the last two types of bicyclists.reprESent a-similar
type of movement., Like bicyélists, much of the pedestrian activity is
associated with a leisure pace — along low volume residential streets in
the,immediate vicinity of a home base - and usually involves walking for
the ﬁurpose of trips to work, to scﬁbol, to shopping areas and walking
to and from Viéiting destinations.

fhere.are'other groups who, in theory at least, could be considered
potential uséfé; Very féw ﬁeﬁbers.of tﬁese groups have idenfified them—
.selves or actively promotéd their interest in the context of the non-
motqrized law. These interests could conceivably include CIOSSrcbuntry
skiing, snowshoeing, &og sled racing, canoe'travél, sidewalk wheel chair

" users, and others.
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Section IV

FACILITY ALTERNATIVES

rThere are several potential alternatives available to the
Michigan Departmeni of State Highways underlthé authdrizing law,
The successful pursuit of any one or a combination of alternatives,
however, may hinge quite directly on legal clarification of this
authorization. The suggested alternatives which follow, therefore,
should be viewed in that qualifying context. They are suggested
with a view toward addressing at least some of ‘the needs which members

of the wvarious use-classes listed previously have identified.

1, Separate Facilities. One option, probably the most expensive, would
be for the Department to concentrate on establishing separate facilities
to serve separately located non-motorized modes. One form which this
approach could fﬁster would be actual comstruction of rural bike route
segmeﬁtslbgtween_either selected recreational nodesor established
poPulafion centers, This would be a completely separated right-of-way
degignated for ﬁhe exclusive use of bicycles with every'atfempt made to
minimize ecross traffic and other interference. Popular public or
private recreation centers with a high potential for bicyciing deg~
tinaitions or obvious places of bicycle.inéerest (such as university
-towns,'for example) with a corrésponding bicyecle origin potential

could be connected with each other. The segménts couldAbe'builf as

connecting links between county systemé of non-motorized
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trails or existing secondary trails.

A variation of the above would be to establish one long distance
bike route which would be so placed on a éontinuous alignment that both
population and recreational activity centers would be interconnected.
A éarefully planned alignment would both draw and disperse use along
its length. -Essehtially, however, service would be avallable only to the
users in the vicinity of the route, certainly a disproportionate level
of éervice in the state as a whole would result.

Another possibility, under the same-option of concentrating on
separate facilities for separate modes, would be to direct resources
toward establishing rural bike routes or separate equestrian trails either
around or along a natural scenic feature. Several possibilities are
apparent here, in both a rural and urban context. Water course channel
banks, flood plains, metropolitan park developments are scme possible
locations, if both legal resolution and interagenéy agreements can be
abtained. |

In urban afeas, a. bike route which consisﬁs of one or more recreational,
metropolitan 1odps is another posgibility. Or, a bike route which usually,
but not necessarily, follows an established local motorized facility and
which is oriented toward filling the need for commuter use could.be constructed.

As for the establishment of hikiﬁg and hprsebackAfiding traiié,
the Departmental emphasis can be an attempt to most directly £i11 the
needs of equestrian according to type of rider as outlined abﬁve. fhe
trail could therefore take the form of a ﬁi#ing_and/or equeétrian trail

which is a long distance, point-to-point facility; a number of loop
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trails, a day's ride or day's walk length with termini at campsite;
or loop trails with termini at some motorized transportation route
which may or may not have urban connectors.

2. Combination of non-motorized modes - In theory at least, a gecond

general option of the Department rests in the poSéibility of combining major
modes of nop-motorized transportation, either as adjacent or as shared paths
within a single right-of-way. Public support for this approach, as expressed
in the open forums which the Department hosted, as well as in letters and
conversations directed to staff members, isg hard to i&ERtify. While many
bic&cliéts and equestrians show no hesitancy in cfiticiziﬁg use of adjacent
paths, others obviously felt that already dwindling land resources, and
similarity of riding purpose_precluded'a Separationu_ It ig, indeed, hard
to sepérate legitimate perceptions from the feit need of thesé interest
groups to preéent a united front in order to elicit the mnsf positive
response from the State., The outline of a consensus, howeVer; appeared to
develop from the belief that a compromise is necessary because of funding
limitations: two édjacent paths, one paved, the other left "natural®,
separated a few feet if available terrain and right-of-way permit, are
accepitable to both, And, to the degree that hikers findrthe location qf
thesé trails a challenge, they could and W@uld also use the equéstrian area

of the path.

3. Non~mbtorized -~ Motorized combination - A third option open to the
Department is to focus on'coﬁbining non-motorized uses with-the existing
transportation network. This is only suitable fér the bicycling mode,.
because, as mentioned befofe,'the majprity of horsebackﬁriders dislike riding

close to traffic. Three possibilities are open under this option.
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A bicycle route could be established merely by placing signs at
appropriate intervals on suitable state trunk lines. Since the speed
limit is generally the same on all rural state trunk lines, the signifi-
cant variables for choosing routes would be the road traffic volume and,
as mentioned aBové, the associated population coﬁceﬁtration_or recreation
interest.

A second pogsibility is to institute a rEServed,bicycle.lane
immediately adjacent to the traveled portion of the highway. In most cases,
this would 1ogica1iy consist of paving the shoulder of the trunk lines (if
not alfeady paved) and placing a.péint gstripe on the inside edge of the shoulder
to clearly delineate the béundaries of the bikeway and thus clearly identify
the separation points of the motorized traffic from the non-motorized.

A third possibility, at least where sufficient rightnofwway exists,
is to place the bicycle path within the right-of-way but completely apart
from the actively traveled portion. This total separation entirely elimin-
ates the motor traffic interference except at periodig cross road intervais.
It is also the most expensive of the shared right-of~way types to build,

even wher it is built in conjunction with a new highway on a new location.

4, Revenue Sharing - The Depértment'appears to have the option of using _c,{o_me2 if

not all, of ite allotment of non-motorized money as a revenue sharing resource

for local gdvernmental programs. If this recourse is adopted, the potential

at least exi;ts for significant state review of noﬁ-mbtorized systemé

and constrqction standards. Standard criteria which a11 potential users

of state funds would haverto'édopt before allotment is given, could be
instituted, The monef could be distributedrwithout pfioxit&'identifiqation,
or priority could be given teo thbse who already have deﬁonstrated local com-
mitment to non-motorized plan develppment.
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5. Pedestrian Facilities - The Department could decide to increase its

current level of involvement with pedestrian facilities. Sidewalk

emplacement on new projects where warranted and establishment of facilities

to promote pedestrian continuity for pedestrian traffic are two possibilities,

6. North Country National Trail - Finally, the Department could elect

to aid the establishment of a portion or portions of the Michigan section

of the North Country National Trail. This trail is one of several national

scenic routes recommended by the Bureau of Outdoor Recreation as a result
of a request by Interior Department Seéretary Udall to take the lead in a

nationwide trails study. This particular;trail would'goﬁer 3,170 miles

from Central North Dakota through Minnesota, Wisconsin, Michigan, Ohio,

o Pennsylvania, and New York to New Hampshire.. The Michigan portion follows =

as its general alignment - the southern shore of Lake Superior in the

Upper Peninsula, then along most of the western coastline edge of the lower
peninsula, and then along the southern State border to the Indiana-Ohic
State lines, where it diverts south into Ohio, This type of trail would

ostensibly be open to hiking, bicycling, and horseback riding and would

use, as much as possible, utility transportation lines, and occasional abandoned
-railroad'rights—of~Way. Guidelines for individual State'participation

in this specific trail have yet to be fofﬁulated, althoﬁgh some precedents

do exist. Selection of this alternative would involve workihg-cloéely

with the Department of Natural Resources, since it has been designated

as the official Michigan repfesentativé in liaison work with ﬁhe Bureau

of Outdoor Recreation.



Section V

" LOCATION POSSIBILITIES

An examination of location possibilities for npon-motorized trails reveals
severallavailable opportunities. Traffic flow data.gathered by—the Department
for all portions of the State.highway system indicates a scattering throughout
the state of low volume (under an average of 1,000 cars per day) road
segments under state jurisdiction. Within an acceptable range,
sﬁecific categories of known traffic volumes with predetermined
limits {(discussed later) can be associated with the three types
of bikeways, i.e., using bike route signs on the lowest volume
segments, shoulder use with striping for the next higher volume
category and completely separate routes for the highest volume.

Once this level of identification is coﬁbined with points of
recreation interest or population concentration, a given foute
selection is possible; Information on presently paved shoulders

and their width (now available), coﬁtinuity Wifh existing or potential
county systems; and service potentiél_of the route, should, of |
course, be additional information that is evaluated before routes

are selected.

Abandoned railroad trackage and ité rightwof—Way in the state
presents some possibilities for eQueétrians, hiking and bicyéling.
routes. If legal roadblocks associatedlboth with the authorizing
law and the transfer of land from railroad companies to the state
are not proﬁibitive, acquisition by either easement or outright

purchase would be desirable for several reasons.
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Since most railroad lines run through or very close to small

communities, service centers for the non-motorized user would probably

be available at useful intervals, Most‘of the rights-of-way aiready

have pleasant gradients -~ especially for bicyoling - and'drainagé problems
usually are nom-existent. A concentrated study of all abandonmed lines

would have to be undertaken, including documentation of remaining ties

and rails, bridges, extensive undergrowth, erosion, and other problems

for the potential trdil portions, and selectiofi criteria be est&blished

before actual negotiation for purchése of rights is undertaken.

Requests for information on railroad abandonment status can be

directed by the Department to the Michigan Public'Service Commission.

Periodic information would then be.forthcoming which would-include the
name(é) of the railroad company requesting_aban&onment, the 1ooation

. and terminal peints of the segment(s) concerned, its'longth_in miléé?

and periodic change in status of the abandonment request. Arpublic hearing

for abandonment is not always required. If the abandonment request is

honored by the Public Service Commission, any éubseQUent title or easeﬁEnt

transfer negotiation is done directly with the railtoad company concerned.2

As far as selection criteria are concerned, standards can be

observed which may eliminate many unsatisfactoxy portions. As one example,

the Indiana Department of Natural Resources, with cooperation from bicycl-

ing organlzatlons in that state has listed the foIIOW1ng crlterla for
selection of rallroad rlght of-way segments'

1. Located within a tWo-hour drive of populated areas and
2Conversation with Mr. C, E. Magoon, Director, Michigan Publlc Serv1ce
Commlssion, Lan51ng, Mlchlgan, April 23, 1973.



-the primary socurce of users.
2. The right-of-way should be a minimum of twenty five

miles in length and a minimum width of fifty feet.

3. In regard to aesthetic qualities and physical features,

the topography should be pleasant and changing enough to sustain

interest throughout a day's ride.

4. Points of Interest: historic areas, scenic overlooks,

and other significant pointé should exist along the trail providing

rider interest . . . .

5. Service facilities should be available to the riding
or hiking public‘evefy six to ten miles along the trail,

6. Specific points of access should be deéignaied and their
exclusive use encouraged, |

7. Cénsideration should be given td available existing
trails so that possible connecting points could be estabiished

and duplication of trail service avoided. .

8. Trail located near enough to Department of Natural
Resources properties’tb facilitate maintenance and management.3

While the literature (both technical studies and publicity brochures)

is replete with recommendations for using abandoned railroad'rights—of—way, !

there are relatively few instances where bicycle and/or equestrian trails

have actually been established on these locations. The usual legal
stumbling block appears not to be insurmountable however, if the timing

and sequence of the transfer events are'correct. Application to abandon

!
e —— e '

3Study Committee from Indiana Department of Natural Resources and Indiana

Central Bicycling Association, Abandoned Railroad Rights-of-Way As
Potential Bicycling and Hiking Trails, October, 1972, pp. 3,4.

~
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%z . nearly 700 miles of track in the State of Michigan are currently on

file with the State's Public Service Commission. E;-map is available

which shows the already abandoned segments;}

Utility transmission rights-of-way as well as utility easements

represent anothér rather large category of potentidl trail locations.

[
b
B

I

Utility companies in Michignn either own, or lease {(through easgment

purchase or other arrangement) land for over 16,000 miles of gas, oil,

L and elec¢tric transmission lines. Much of this is adjacent to or within

already well defined transportation cortidors; population nodes, therefore,

could rather ensily be coniected using this right-of-way. It is possible,
based on some informal contacts already held between utiiity'cdmpanies and
staff members, that some companies would be open to a discussinn of such
joint use if'pntential legal and liapility questions could be resolved.
Whether this type of joint use is acceptable to the potential user is of

course 4 separate and equdlly important question. The bicyclists addressed

themselves to the question at the puBlic meetings; most admitted that while
this was not their first location choice, if the particular location of

the transmission line was so located as to fill a direct origin-destination
need,rthey would prefer using it rather than the existing,  qftén.dangernus o %

o roadway. The desirability of those rights—of-way for ‘equestrian trails is much

more dependént on the ronte's aesthetic diménsions? as might be expected, :
and lgss so on tneir trip origin—destinatipn'rélatinnships; .

Other possibiliiies for 1ocatiqn, although these méy.be more easily
applicable for local (connties‘and cities) trail establishment, are certain

o major river bank corridors, abandoned roads and streets, and on occasion,
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fire lanes. A4ll of these have been suggested‘for trail use by interest
gioups around the country, their suitability for noﬁ-motorized application
through govermmental action, whether state or local, would have to be |
examined on a very specific project basis, before one could venture any
geﬁeral suitability statement.

A very important element in location selection, béth.at the level
of facility sharing altermatives or in actual geographical émplacement,
ig the particula?-user concentration, At the local planﬁiﬁg level,
partigularly the city context, the relatively small boundary circumférence
and high concentration of people make a éaﬁéiiﬁé technique of general éurvey
less difficult to @esign and implement, than when followiﬁg a'sﬁatewide'frame

of reference. Where equestrians, bicyclists and other potential trail USeré live

where they are and would be using trails if additional trails were
available, or what percentage of the local users would use a state
system - all central elements of a coherent state plan - are extremely
difficult to determiné. The problem is magnified because of the current
lack of ény statewide registering or 1icensing‘system7for any of the

non-motorized modes,

One estimate of the frequency of bicycle_use by location (sub~areas
of the state) is possible by comparing 1970 Michigan'Ceﬂsus data with
national average bicycle participation rates developed during 1972 by

the U.S.-Department of thE:Interiof.4 (See table following.)

4y.s. Department of the Interlor, Bureau of Outdoor Recreation, 1970
Survey of Qutdoor Recreation Activities, Prelxminary Report,
February, 1972, p. 6&.
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Bicycling: Number of participants and days of participation, by
selected socio-economic characteristics, 1970, persons 9 and over.

Number of Percent  Recreation Days Days
participants of pop-. -days per per
Characteristic (Thousands) wulation (Thousands) person  part.
R Total U.8. 37,112 22.1 1,735,916  10.3  46.8
B Sex and Age
i ‘ Total Male 17,911 22.4 - 1,060,307 13.2 59,2
L : 9-11 4,298 66.6 422,280 65.4 98.3
12-15 5,131 - 62.1 436,082 52.8 85.0
16-17 1,243 31.5 . 51,448 13.1 41.4
18-24 1,855 17.9 39,938 3.9 21.5
25-34 01,995 17.3 - 36,582 . 3.2 18.3
35-44 1,788 16.4 31,686 2.9 17.7
45-64 1,434 7.1 30,919 1.5 21.6
65 and over 165 2.0 11,370 1.4 68.9
Total Female 19,200 21.8 675,609 7.7 35.2
9-11 : 3,976 63.6 278,495 44.5 70.0
12-15 4,585 57.3 195,999 24.5 42.7
16-17 o 1,581 40.6 33,610 8.6 21.3
18-24 ' 2,903 24,2 46,699 3.9 16.1
25~34 3,043 24,4 59,633 4.8 19.6
35-44 1,812 . 15.8 29,464 2.6 16.3
45-64 f 1,223 5.4 27,037 1.2 22.1
65 and over 77 0.7 4,672 0.4 60.7
Race
White 33,847 22.6 1,613,218 10.8 47.7
Negro and other 3,265 18.1 122,697 6.8 37.6
Population Density . : :
Big cities 5,353 20.7 185,509 7.2 34.7
Small cities and - S
suburbs 14,490 23.3 704,909 11.4 48.6
Towns and rural , '
areas : 17,268 21.6 845,498 10.6 49.0
Place of Residence _
In SMSA 24,661 22.9 1,133,664 10.5 46.0
Not in SMSA 12,451 20,7 602,252 10.0 48.4
Nonfarm 11,177 21.1 535,795 10.1 47.9
9.1 52.2

Farm : 1,274 - 17.4 66,457
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Using this method, Michigan should be divided into suB-areaa or
"zones'"; the five hundred eight zones of the Department's Sﬁétewide
Traffic Forecasting Model, each of which is either a city, townsghip
or group of townships could be used,

Next, the male and female populatioﬁ in each of six age groups
residing in each zone is ‘accumulated. Then participation rates for’
dge groups are used to estimate the yearly nﬁﬁbet of dé&s of'participafién
for each zone. WNote that this is an indicafidn only of ffeéueqcy of
partiéipation, ﬁot place of participation. The resﬁlts aré sﬁown
graphically in Figure Iv,along:with.a\siﬁilar represéntatibn of simple
population concentrations (useful for comparison) in Figure V.

(See Appendix.)

Once the conééntration of use-frequency is identified, location of
atﬁractors is the next step in this method, Top tourist attractions and
.known leisure time recreation spots = both public {state parks, forests
and caﬁpgrounds) and private - would be_one‘tﬁpe of attraction which
exerts a statewide influence. Other attractors of a more utilitarian
nature should also be identified and included.

The locus of the equestrian iﬁterest may be harder to identify.

Two horseback riding organizations - the Michigan Trail Riders Association

and the United Michigan Horsemen - can provide some indication of the’
organized portion of that interest; this would partially ignore, however,
the so-called "backyard" and younger rider. A monitoring of use after
establishment may have to sﬁbstituté for prior indication of potential use

frequency in many cases,
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- Section VI

SAFETY AND LIABILITY IN MODAL COMPATIBILITY
Safety -

The Department of State Highways, by virtue of its organization
and function within State govermment, is concerned with safety consider-
ations involved in facility construction and gengfal intermodal integrafion,
not ﬁith education, registration, ot equipment standards per se. But
in a seﬁse, the Department's safety éontext is the most basic, siﬁce in
the final anaiysis the safety of the individual rider or hiker cannot
be guaranteed if faulty system plénning is evident.

The equestrian and the motorist quite-generally_agreé on one
point -~ the question of ccmpatibility betweer horseback.riding and
the motor vehicle. The safety problem inherent in.a close'ﬁix of - the
two are obvious - most notably the horse's ease of fright and his
resulting unpredictable behavior. In realify,_few horsebéck riders
have addreésed the question of mixed use from strictly a safety
context, but the generai concensus appears to be that their mix
is unacceptable, since in most cases alternative safer options are
usually available to accormodate need, It is true, of course, that
on highways with relatively wide rights—of-wéy, pﬁrti@ularly'those
with an especially ruralrsétting, the separation of fécilities which
yet shafe a common right—of;wéy would minimize the safety hazard,

with the exception of the very real ones at crossroad intervals.
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Many of the same safety reservations expressed by horseback
enthusiasts are shared by hikers when viewing the auto/hiking
compatibility question. Few urban hiking trails exist, but where
they are present it appears that both the amenity which a trail seeks
to pfovide as well as the relative safety which hikers expéct are
threatened. In the case of the urban pedestrian, it is a long
egtablished maxim that pedestrian facilities and motor vehicle
facilities be kept separate, with strict controls over the rigﬁts of each

“when intersectidns force them to mix. |

The safety.concerns'developing from the motor vehicle~bicycle
.mix is a subject that both drivers and bicyclists talk about at length.
The growing popularity of the bicycle as an alternative to the motor
vehicle has resulted in shared use of a facility essentially built to
to accommodate the motor vehicle only. Such shared use of one facility built
for a single mode obviously invites conflict, conflict usually resolved
in favor of the motor vehicle.

It is quite apparent that only complete separation of bic&cles
and motor vehicles will provide complete protection to eagh; completely
separated bikeways being the safest type of facility for both rural
and urban situations. But it is also apparént that this kind of
separation is most coétly if bike facilities are planned apart from
the road rightnpf—wayngadditional right—of—way, or easement, or
dedication often being necessary. Where facilities would use ether
existing rights-of-way or easements,-such as utility 6r drainage

routes, major reduction in safety hazards as well as
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reduced costs would be achlieved.

In terms of separate yet shared facilities, two leﬁels of sharing
are possible, both with direct implications for safety achievement.
One approach5 would have the bike route located on an exisgting roadway,
with exclusive lane space allocated to the bicyqle, physically separated
from automobile lanes by a structural bar;ier. Research in Europe

(almost none has been conducted in this country) shows, as might be

expected, that this type reduced the accident rate when compared with

‘those having no barriers (described below), except at intersection

points.6 There are many types of barriers which can be used - much
research needs to be done on the correlation of accident data with
each of the various types. Some barriers involve nothing more than
steel buttons in the roadway at 3 feet intervals, as is used in one

Colorado city;7 Such a barrier is little more than a warning. Other,

more definitive barriers are planned for use in Oregon and other states.

A variation'of the abova,_which'has alreédj been mentioned,
is a painted stripe instead of a physical barrier to separate
the two modes. Although little comparative research has been
done between the two classificatians, it is likely-thaf

speed of the motorist and the frequency of his

.

5Cecka, Michael. Planning Bicycle Routes Within the Developed Community.
East Lansing, Unpublished Master's Thesis, 1972, p. 63,

bInstitute of Transportation and Traffic Engineering., Bike Way Planning
Criteria and Guidelines. Los Angeles: School of Engineering and '
Applied Science, 1972, p. 45. ‘

7Cecka, Michael, _B: cit., p. 78.
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turning movements would be important considerations as to which type

to consider. Apart from financial resfraints - which are vefy real
indeed - cut-off points for speed and traffic volumes should be recommended
for each type.

The least desirable bike xoute from an overall safety viewpoint,
but generally the cheapest to institute, is the simple signing of
appropriate routés, which thus designates them as a shared use facility.
Here strict limitations on the appropriate routes to choose - with
respeét to vehicle speed and turning movements, traffic volume, road
width and condition of thé contemplafed routes are imﬁortant, since
all parts of the roadway serve a dual modg. Problems again Qre particularly
acute at intefsec#ions, Angles of intercéption and sight—distanée
problems often combine to generate problems between the motorized and
non—motoriéed mode.

A bicycle-pedestrian mix on the sidewalks ~ especially in fairly
concentrated residential or busiﬁess districts of the city - merely
transfers the‘danger from the bicycliét to the pédestrian. Conw=
flict_boints are numerous and can only be partially ameliorated

by considerably widening the sidewalk.

According to the National Saféty Counéil; nationaliy more tﬁén.
820 persons lose their lives and an additional 40,000‘to 50,000 others
suffer disabling injuries in bicycling accidents each year. Fifty~one
die& in Michigan last year. While most authorities attribute the rising

toll to the fact that more and more bikes are continuing to compete
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with autos for space on the road, some accident preveniion caﬁ be
insiituted at the physical construction level. Many-complaints are
expressed about storm sewer gratings along urban bikeways. These often
coﬁsist of steel bars laid along the curbs of streets over storm
drains. Riders say their front wheels can slip between the bars,

throwing them from their bikes. If théy swerve to miss gratings,

ﬁhéy invite being hit by a passing car. Other rideré express
annoyance at the dangers evident in riding on unpaved paths with
today;s narrow-wheeled bikes: Iloose dirt and gravel aré a constant
threat. OCracks and potholes along thoSe routes that are paved are
an additional threat - a pothole is'distrubing to the motorist -

it could easily be fatal to a cyclist. Sudden opening'of car doors
when riding parallel to a series of parked cérs_is often cited as

a constant urban hazard,

VInltherfinal.analysis, safety education for both children
(introduced in tﬁe_schools) andladults concerning the rights and
responsibilities of both motorists and cyclists 1is a véry important
complement of actual safe facility institutionm in this state.r The
Michigan Cycle Safety Conference, iﬁ April; 1973;.recognized this;

A_serious deficiency appea%s to be a general lack of overall
education for bicyclists, both school youngsters and

adults. And in the areas of safety literature, there
appears to be precious little general information

booklets available to school youngsters and others

interested in bicycle safety, laws, and equ1pment and
maintenance, 8

8Report of the Bicycle Task Force of the Michigan Cycle Safety Conference,
April, 1973. p.l.
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Conference members then went on to recommend -

On the subject of education, there should be a
e concerted educational program for drivers of fourw
5 wheeled motor vehicles such as cars and trucks on
how to "co-exist' with bicycles on our street and -
, highway system, By definition, the bicycle is
) considered a vehicle and has rights on roads and
e streets as well as its motorized counterpart,?d

And they concluded:

In substance, there is omne important by-product
that could be the end result of concerted formal
and information educational campaigns. Youngsters,
at a very early age, would be indoctrinated into
good safety habits into adulthood and behind the
wheel of automobiles. This might be the single
.mest importani outcome of a concerted bicycle
safety program in Michigan.l0 ‘

Liability

When a right-of-way which is apart from the road right*of—waf

is used for & trail, liability considerations are of considerable
importance to both the land owner (if easement or 1eése is used)
and the trail user. In the case of & separate right-of-way, excerpts
from the 1971 Natinnal Sfmposium of Trails are instructive, Here
the advice is to a private trail1c6mmittee as the advocate of a

o non-motorised segment trail rather than to a governmeﬁtéi unit,
but the general comments have a dqal application.

The legal aspects of liability vary widely from one
State to another; the important general rule, however,
is that private and public entities which invite the
public upon their land have aduty to remove obvious
hazards or to warn the public of their existence,
Where children are anticipated to use a trail unac-
companied by adults, the standard of safety is even
higher. If necessary, substantial fences or other
protective devices must be used to keep children from
being attracted onto the trail and inadvertently being
exposed to danger. '

9I'bid9 p. 2.

101bid,
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In any case where the ownership of the land occupied
by the trail is not conveyed, the private owner,
corporate or individual, has a right to require that
he be "held harmless' by the trail committee against
any liability arising from the use of the trail.

The committee thus must take steps to protect both
itself and the owners of the property which the
trail crosses.

At least three methods for dealing with the liability
- issue are available:

1. statutory immunity

2. individual waiver or release

3. dinsurance

Some States such as Illincis (Il1lincis Revised
Statutes, Chapter 70, Section 31, et. seq.) have
enacted laws which declare that a private landowner
who allows the public to enter his land for
recreational purposes on a nonfee basis shall

not be liable to a member of the public who is

hurt while enjoying such hospitality: One weakness
of the law, however, is that it only protects
owners of land in unincorporated areas: the
original "model act" has no such restriction.
Another weakness is that the act does not prevent
the bringing of a suit, only stating that the

owner should win where its terms are applicable,
Provision must therefore be made for the expense

of defending against possible lawsuits, even if
they are misconceived or hopeless.

Personal waivers or releases may be useful on
particular occasions when large groups are
using the trail or working on it together.

Under normal usage with the public free to

come and go at any time, the obtaining of _
signed release forms is not practical. Further-
more, the signature of a minor is not effective
and courts are likely to disregard printed forms
anyway .

In the final analysis, the trail committee will
normally have to carry some kind of inmsurance
coverage to protect against lawsuits, whether
well-founded or not. Some negotiation may be
required between the trail committee and the
property owners as to the required level of
coverage since the size of the annual premium
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may be a substantial constraint on the future
viability of the project. Comparison of several
bids would also be advisable.

The problems of insuring privately sponsored
outdoor recreation facilitiés such as trails
need to be examined. It is likely that the _
risk of liability is greatly exaggerated: the
Appalachian Mountain Club, for instance, has
never been sued in its 95-year history. If
better experience data were available, the

cost of outdoor recreation insurance might be
substantially lowered. Furthermore, 1t is to
be hoped that the direction of statutory and
judicial intexpretation will be towards greater
encouragement of the recreational use of private

land. With the cost of land escalating constantly,

the future recreational needs of the metropolitan
populace will increasingly have to be met through
trails and other facilities established with the

owner's consent upon private land.ll

Michigan has a law (Public Act 201, 1953) exempting private
landowners from being sued by gratuitous récreational users of their

land unless gross negligence is shown.

An act restricting suits by persons coming upon
the property of another for the purpose of hunting,
fishing, trapping, camping, hiking, sightseeing

or other simlilar outdoor recreational use; and

to declare the limited liabilicy of owners of
properLy within this state.

300,201 Liability of landowners for injuries to
guests; gross negligence, willful and wanton misconduct.

Sec. 1. No cause of action shall arise for injuries
to any person who is on the lands of another without
paying to such other person a valuable consideration
for the purpose of fishing, hunting, trapping,
camping, hiking, sightseeing or other similar outdoor
recreational use, with or without permission, against
the owner, tenant or lessee of said premises unless
the injuries were caused by the gross negligence or
willful and wanton misconduct of the owner, tenant

or lessee,

11Department of the Interior/Bureau of Outdoor Recreation, Proceedings
of the National Symposium on Trails, (Washlngton D. C., June 2-6, 1971)

92, 93.
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Section VII

GENERAL DESIGN GUIDELINES AND TYPICAL COSTS

This section outlines some broad design and construction criteria
that should be observed in trail or path establishment. It is not a

substitute for a detailed specification report; such a report would

cover a wider range of trail situations and would indicate acceptable
and preferred ranges of standards. Such a compilation of standardé,
in a form that could be distributed to local communities, should be

undertaken subsequent to the adoption of this report, (See Recommendations.)

For a state system, the easiest type of bikeway to iustitute,
in terms of both cost and level of efforf, is to designate a given
"segment of highwéy as a shared motor/bicycle facility by periodic
sign emplacement; This signing simply notifies the motorist that

bicycle use may be.expected. This type of bikeway should not be

established where the average daily motor traffic count exceeds one thousand
(1,000) vehicles pér day. The standardl2 "Bike Route" sign (see

Figure III) should be the design used, except that the qverali.size

should be increased from the recommende& 18" by 24" to é size more easily
réad and compreheﬁdéd by motorists using the higher speed rural

£ trunklines.13

12The signs identified in this section are consistent with standards
set forth by the National Joint Committee on Uniform Traffic
Control Devices.

13The standard is no doubt adequate for lower volume-lower speed

city and county roads, but it is doubtful that this size sign
would be adequate for generally higher speeds.
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Additional motorist "warning® signé -~ '"Watch for Bikes'" and "Bike

Xing" (at intersectlons with non-shared facilities) - may be placed along

with the standard signs a minimum of five (5) "bike route" signs per mile
in rural areas, with the addition of "Begin" and “End" at the origins and
T termini of the shared use. For urban areas the minimum should be doubled
3 (at least one per block) with the "Bike Xing'" sign placed.qt every intex-

section for the benefit of cross-traffic,

A second type of bike route is the use of a paved shoulder. It is
important that this riding surface be paved and not simply packed dirt

or gravel. Average annual daily traffic levels between 1,000 and 2,500

shouid_be_appropriate for this type of non-motorized/motorized adjacent
use. Signing as fecommended above should be instituted on these routes;

in addition, a wide paint stripe should be pléced at the inside edge of
the bike route and the periodic lettering '"Bikes Only" (suggested interval-
eéuidistant betwéen the "bike route" signs) should be stenciled on the
shoulder. In any roadway so designated, the shoulder on each side should

be used and each should be a one-way facility only. Each paved shoulder

used as a bikeway should be a minimum of four (4) feet in width, Most

shoulder paving, exiéting or plamned, will exceed four feet, therefore,

the bike route should be placed on the extreme right hand portion of the
shoulder, thus separating motorized and non-motorized traffic as much as

possibie,
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NEW STANDARD BICYCLE SIGNS

Authorized by the Bur, of Public Roads, Dept, of Commerce, and consistent with stan-
dards set forth by the Nat'l Joint Committee on Uniform Traffic Control Devices.

LTH KE ROUTE

USTH

A nationally-approved gign for marking an officially designated bicycele trall, appropriate both
where & Lrail is separate irom a street or highway and where a trail may be routed on pelected

roads and streets. .

MATERIAL

Alloy aluminum or any other suitable metal, piastlc or
high-density plywood.

FINISH

Reflectorized if to be used at night by bicycles and auto-
mobiles, but otherwise not required,

COLORS |

Standard Interstate Green, White. Green is some-
times referred to as PR Color #4 June 1965%

GAUGE OF METAL "~ '

Sugpgested: . 064"

DIMENSIONS

24" x 18" mounted as horizontal rectangle

DESIGN

-

e

A bicycle symbol; the words BIKE ROUTE in 3" Series C letters.

CATEGORY
"Guide' or "Trail Blazer"

XING

USE

crosges the street or highway.

MATERIAL

Alloy aluminum or any other sultable metal plastic, high-
dengity plywood.

FINISH

Reflectorized material as in warning signs if it must be
effective at night,

COLORS

Standard Hi-Way Warmng Yellow, Black; Yellow is some-
times referred to as PR Color #1 June 1965%*

GAUGE OF METAL -

Suggested: . 080"

A nationally-approved sign for placement on a street or highway juS_t
in advance of a point where an offlclally designated bicycle trail .

DIMENSIONS ) DESIGN ‘
30" x 30" mounted as a diamond. A bicycle symbol, the term XING in 6"
CATEGORY

Series D letters.
"Warning"

*1. 8. Dept., of Commerce Color Tolerance Chart.

"X" substitutes for
"cross!, shortening the word "crossing'.

Figure III




ADDITIONAL INFORMATION

SUPPLEMENTARY ROUTE: When needed, a supplementary sign plate with

DIRECTIONAL SIGNS _ a directional arrow may be placed below the

Bike Route sign. The supplementary sign is a

o horizontal rectangle, 18" x 12" in size with an
arrow symbol (vertical, left~hand, or right-hand)

and a border in white on gréen background.

COLOR SAMPLES Color Tolerance Charts showing acceptable
standard colors and variations may be obtained
by sending $6 to Clearinghouse, U, 8. Dept. of
Commerce, Springfield, Va, 22151, Ask for:
Stock No, PB-169 553 COLOR CHARTS,

HEIGHT & MOUNTING . ~ Bigns erected at the side of rural roads shall be
' - at least 5 feet above the roadway edge, measured

from bottom of sign. In business or residence
districts, and where parking is likely to occur
or where thére are view obstructions, the height
should be at least 7 feet. Height to the bottom of
secondary sign {(arrvow) may be 1 foot less than
the appropriate height specified above.
o There are no specifications for poles or posts

; used to mount signs, However, they should never
be painted red. Treat wood posts with penta-
chloro-phenol for rustic color & preservation.

FREQUENCY ' There is no specified frequericy; signs should be
S : placed only where necessary, using existing
i _ _ _ poles to the fullest extent passible,

HELP IN ESTABLISHING Cycling is more popular today than ever, This
BICYCLE ROUTES - year more than 61 million people of all ages are
' riding bicycles for a variety of reasons, If
b _ .. there are no riding facilities in your area, write
o _ to the Bicycle Institute of America, 122 East 42 St.,
New York, N,Y. 10017 for free publications and
other helps which may guide your local campalgn.
The Bicycle Institute will also mail a list of free
safety materials available in limited quantities.

MANUFACTURERS OF BICYCLE ' Nearly every city, county or state government

SIGNS has facilities for making signs, and may be con-
sulted about manufacturing these two bicycle -
signs. However, if requested, the Bicycle Insti~
tute will provide the names of sign manufacturers
who can provide these signs at minimum cost.




On segments ox routes consldered in conjunction with higher
volume State roads {in excess of 2,500 vehicles per day) only
complete separation between the bike route and the roadway is a
realistic alternative; this is a third type of non-motoerized |
facility. In all cases where this type of facility islplanned.
to coexist in the same right-of-way as the motor vehicle, the
minimum distance‘bétween the outer edge of the shoulder and the-
inside edge of the bikeway should be five (5) feet for a one~way
facility. A one-way facility should always be paved and should
be at least three feet in width, Where sufficient.rightvofhway
is available and a two-way facility is desired, the separation
froﬁithe roadway should be at least ten (10) feet and tﬁe bikeway
a miﬁimum of five (5) feet in width.

The fiﬁal class of non-motorized pathway is one instituted
apart from the highway right-of-way; parallel to the highway,
along utility and railroad rights-of-way/easements, or in other
locations indicated earlier. As impiied earlier, this class
of non-motorized paths is the most favorable for shared use
among the several non-motorized modes. Opinion is varied and
s;mewhat ill-defined on the subject of equestrian.path/bike‘foute
compatibility. The only clear agreement within the two iﬁtérest
groups appears on the genefal subject of suitable surfacé for
each mode: bicycles must ride on a paved surface - horses.
dislike a paved surface. Whether adjacent facilities, sharing
a common right-of-way is or is not a useful approacﬁ can really
only be determined on the basis of future experience Withlbofh
types. |
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ot For bike voutes apagt frem the nread right-of-way, the two-way
width crlteria outlinad above should be ohusorved, VFor hoth equasleian
and bilcyclist use of this facility type, adequate vertical and

horizontal cleatrances are important. Am equestrian trail which is

' not part of a bike trail, should have a minimum of eight (8) feet
width clearance and should be "brushed out" so that a2 minimum of

ten (10) feet vertical clearance is available for unobstructed

passage. No grade for either bike or horse -trail should exceed
E; ten (10) percent. Construction specifications which allow for

adequate drainage, both for bike paths and equeStrian/hikingrtrails

are very important,
Hiking interest groups in the main express little disfavor
with using an equestrian trail to pursue their activity (See questionnaire -

Appendix),

An excellent 5ummary of base preparatioﬁ and surface types to
consider for bikeways, especially when bike Eafhs are planned is

available in a brochure distributed by the American Institute of Park

Executives. Portions of their discussion are reprinted here, .

Regardless of the type of surface used, the surface.
will deteriorate quickly unless there is proper
preparation of the base and subbase at the time of
construction, After clearing is completed, the subbase
should be prepared by removing all of the top soil and
stumps and roots. The subbase should then be compacted
and, where necessary as in wet or unstable areas, stone
or a proper material such as crushed stone, slag, etc,,
must be added to the subbase in order to make it stable.
The type of so0il in the area will have an effect on the
construction, and details can best be worked out by
seeking the advice of your municipal, county, or state
engineer, or contracting firms,
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Bicycle paths are usually laid cut to the same
construction specifications as light-duty roads,
driveways, and serxvice roads, or sidewalks. Here
again, it must be remembered that in many instances
-vehicles will be used to maintain the bicycle paths
and that construction should be of sufficient quality
to support maintenance vehicles.

The base course which is laid on top of the subbase
serves to support thé wearing surface and to distribute
the weight of vehicles, called loads, to the subbase.
The type of materials used in the base course varies
according to locality and availability, construction
methods used, and type of surface used. Generally,

the base course consists of graded aggregate, crushed .
stone, slag, etc. Under some circumstances, the base
course may be made of soil cement, soil asphalt, or some
other material.

Stone Chip - A technique that has been usged successfully
to construct bicycle paths is to prepare the subbase by
removing all the top soil and then compacting the subbase,
A five-inch layer of graded blue stone chip material isg
then placed on the subbase and compacted to three inches
with a roller. The variation in size of the stone chips
fills most of the volds to make a durable wearing surface,
particularly after it has had some traffic om it.

When using this type of surface, care must be taken to
protect the edges of the stone course so that it does

not ravel. This means that the subbase must be scooped
out to form a shallow trench into which the stone course
can be placed. The earth on the shoulders is then filled
back against the gtone to prevent the edges from raveling.
it is also poseible to place metal or wood edging strips
along the stone to hold it in place, A suitable wood
strip consists of two-by-four or four-by-four redwood

or cypress placed with the top edge at the same level"

as the stone and pegged in place with lengths of rods
driven down through the wood and into the subbase.

The soil shoulders are then placed back against the
wood, and the wood forms a boundary very clearly defining
the edges of the path.and one that is aesthetically
pleasing. In using metal edging strips on bicycle

paths, care must be taken to insure that the metal is

at the same level as the surface of the stone to

prevent a cyclist who wanders off the path onto the
edging strip from cutting a tire, . . .

Soil Cement - Soil cement is a simple mixture of pulverized

s0il combined with measured amounts of Portland cement
and water and compacted toc a high density. As the cementing
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action occurs through hydration, a hard, durable semi-
rigid material is formed. Suggested construction practices
for. soil cement may be obtained by contacting the Portland
Cement Association, 33 West Grand Avenue, Chicago, Illinois
60610,

Basic construction methods for soil cement are as follows:
The area to be paved should be graded and shaped as re-
quired, All suitable soil containing organic material
such as top soil, roots, humus, etc., should be removed
and replaced with acceptable soil, The mixing of soil,
cement, and water can occur in place. The quantities

of cement to add to the soil must be determined by tests.
Not enough cement for a particular soil will cause an
inferior surface, however, more than enocugh cement is

not harmful. Sandy and gravelly soils are the most favor-
able for soil cement comstruction. Silty and clayey soils
are also satisfactory, but, the higher the clay content,
the harder these soils are to pulverize., Clayey soils
also require a higher cement content,

Although the amount of cement and water to be used varies
with each type of soil, the amount of cement may be
estimated as 10 percent of the volume of the soil cement
whlch.durlng construction will be compacted to six inches.
Actual quantities of cement used can vary up to 16 percent.
A 10 percent mixture of cement in a six-inch base course
will use approximately .45 of a bag of cement per square
yard. Water quantities can be estimated at eight gallons
per square yard for a base six inches thick. The actual
quantity of water to be added on a given day will vary
according to the relative humidity, the rate of evaporation,
and the water content of the soll prior to proeessing.

The technique used in constructing with soll cement consists
of scarifying the soll, pulverizing it, and then shaping

it to the desired finished surface. The proper amount of
cement is then spread over the area in the correct proportion
~and dry mixed with the soil, completely and thoroughly.
Water is then added in increments, and between each addition
of water the soil cement and water are again mixed. This
can be accomplished by using a scarifying device, disc
harrow, scraper blade, etc. The amount of water added must
be controlled because too little will result in improper
hydration and will not permit proper compacting. Too

much water will soak the mixture and make it impossible

to compact it properly. When the proper amount of water

has been added to the mixture of soil and cement, the

entire mixture should then be compacted, a finish grading
made to crown and grade the surface, and a final compaction
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made, Time is an important factor since the final
compaction must be completed within six hours after .
the mixing is started.

Soil cement, like other cement products, must cure to

gain effective strength. It is firm and hard and will

gain strength rapidly after the first few days of construc-
tion. In order to cure properly,.a protective cover,

such as moist straw or dirt, should be placed on the
surface and maintained for seven days,

Soil cement is a good base, but it must have a seal
coat to keep out moisture and a surface to take wear.
Because it is made of soil fragments cemented together
and if it is not protected, water will penetrate the
fragments after a period of time and cause them to
break apart. Also, abrasion on the surface will cause
the exposed particles to deteriorate. The least
expensive surface is a bituminous seal coat and stone
chips. :

A better surface and one that would be more durable

would be an asphalt concrete wearing surface on top of the
soil cement base. This can be accomplished by putting ‘
down a tack coat of bituminous material and then spreading
and compacting a minimum layer of high density asphaltic
concrete, usually one inch, then finish grading and
compactlng the mix.

Because soil cement as a construction method has not

been widely used in many areas of the country, many
contractors are not familiar with its use and would be

at 2 loss in preparing estimates for a construction project
of this type. The Portland Cement Association, 33 West
Grand Avenue, Chicago, Illinois 60610, has prepared a cost
estimate form for soil cement construction which will
enable those undertaking this construction method to

make an intelligent evaluation of the cost involved.
Generally speaking, soil cement construction six inches

in depth will cost less than 50 cents per yard: for
materials and less than $1.00 per yard for labor cests,
depending on locality. These costs are exclusive of

the final wearing surface and protective coating for

the soil cement. Where it is used, construction controls.
are necessary and someone with experience should super- '
vise its construction, |

Asphalt Cement - Asphalt is a strong, readily adhesive,
‘highly waterproof, and durable cement. It resists the
action of most acids, alkalies, and salts. It is a

solid at normal atmospheric temperatures; however, it

may be readily liquified by applying heat or by dissolving
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it in petroleum solvents of varying volatility, or it may
be emulsified.

Asphalt cement or paving asphalt must be heated in order
to make it workable to mix it with aggregate or to spray.
Liquid asphaltic materials are asphalts which have been
mixed with volatile solvents in order to keep them in a
liquid solution and make them workable. The volatility

of the solvents and the rapidity with which they evaporate
determines whether or not these liquid asphaltic materials
are rated as rapid curing, show curing, or medium curing.
For example, gasoline and naphtha, when used as solvents,
evaporates quite readily and the asphaltic materials they
are used in are rated as rapid curing. Kerosene evaporates
more slowly and the liquid asphaltic materials in which
this is used as a solvent are rated as medium curing.
Where heavier, less volatile solvents are used, the liquid
asphaltic materials are rated as slow curing, Liquid
asphalt ig also available in an emulsified form (mixed
with water). Additional techmnical information om asphalt
construction may be obtained by writing to; ' The Asphalt
Institute, College Park, Maryland.

Hot-Mix Asphalt Concrete -~ Hot-mix asphalt concrete is

one of the most commonly used paving materials and lends
itself to bicycle path construction. It is usually made

by screening aggregate, crushed stone, into various sizes
which are then heated and dried and mixed in proper pro-
portion with heated asphalt. This operation takes place

at what is commonly known as a batch-mix plant. The asphalt
is then transported while stiil hot from the batch-mix

plant and spread in specified thickness and compacted.

When 1t cools, 1t forms a wearing surface.

The surface course of asphalt concrete should be twice

the thickness of the largest size aggregate contained in
the mix. Asphalt concrete for bicycle paths is generally
specified from one-and-one-half-inch to two incheg in
thickness on top of a four~inch aggregate base. Where

an aggregate base is not used, a two-inch layer of asphalt
concrete can be placed directly on the subbase and then:

a one-inch to one-and-one-half-inch asphalt concrete
surface can be placed on top of this base. The construction
will vary according to locality and local soil conditions
and information can best be obtained by contacting
municipal, county, or state engineers, and contracting
firms.. Costs vary according to locality but generally
asphalt concrete will cost about 20 to 40 cents per '
square yard per inch thickness, Where bicycle pathsa are
constructed with hot-mix asphalt concrete, they may

be used as soon as they have cooled, . . .
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Cold-Mix Asphalt Conerete -« Cold-mix awphalt concrotens
are not used extensively for paviug but they are made

by mixing liquid asphaltic materials with aggregate.

The most common application of cold-mix is for patching
holes in existing asphalt concrete. When cold asphalt
concrete mixes are used, sufficient time to allow the
solvents in the liquid asphalt to evaporate is necessary
in order for the asphalt concrete to set up properly.
The cold-mix asphalt will remain soft until the solvents
have evaporated, the length of time depending on whether
glowecuring, mediumwcuring, ot rapid-curing liquid
asphalts were used to make the concrete. When used,

it must be compacted by rolling or tamping.

Soil Asphalt - Soill asphalt is a semi-rigid durable ,
material that is constructed by mixing soil with asphaltic
binders. The soil to be made into soil asphalt is
prepared by first establishing a good subbase, then
pulverizing the soil to be mixed with asphalt. Liquid
asphalt 1s then applied to the soil at the rate of three
to six percent of the final volume of the soil to be
treated. The liquid asphalt may be emulsified, but a
medium-curing liquid asphalt usually is used., The

entire mass of soil and liquid asphalt is thoroughly
mixed with a grader blade or a disc harrow. For large
jobs a special traveling mixing plant is used. Some
water in the soil is desirable during the mixing process,
about four to mime percent, depending upon the soil.
Because & liquid asphalt has been used in this process,

a curing time is necessary to allew about one-half of the
gsolvents in the liquid asphalt and excess molsture

to evaporate before compacting the mixture. After
compaction the final curing time will vary according

to the type of liquid asphalt used--and the soil asphalt
will get harder as it ages.

Soil asphalt is a good base material; but, since it is
a mixture of soil particles and unless it has a cover

or seal coat onm it to keep surface moisture from pene-

trating, it will deteriorate. A good surface coat for
soil asphalt is a bituminous seal coat and stone chip,
Soil asphalt will cost approximately 40 cents to 65
cents per square yard, four inches thick. When it is
used for construction, someone familiar with the pro-
cess should supervise the construction. Specifie
information on asphalt construction may be obtained

by writing to the Asphalt Institute, College Park,
Maryland. .
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Concrete — Twenty percent of the departments having

bicycle paths have indicated that they are using concrete

as a surfacing material. Concrete is very didrable and

once in place is relatively maintenance free. Successful
construction calls for the building of a good base to prevent
settling, heaving, etc. Concrete, unlike the other pre-
viously mentioned surfaces, is rigid. Any shifting occurring
will cause the concrete surface to crack. Since the other
services are pliable, some shifting can occur beforé crack-
ing will appear.

The design specifications for constructing a concrete

bicycle path would be the same as would be used for some
sidewalks. This will vary according to locaity., Generally,
a good, well-compacted subbase, with six inches of aggregate
on top, is necessary. This should be followed by four

inches of concrete. According to the Portland Cement
Association, 33 West Grand Avenue, Chicago, Illinois 60610,
the thickness of the concrete slab would depend upon existing
soil conditions and the type of foundation used.

When using concrete in large quantities, it ig well to secure
this from ready-mix plants and have it delivered by trucks.
Quality control for the concrete mix is done at the mixing
plant, and the same quality concrete is used throughout the
project. When pouring concrete in a ribbon, as would be

done for a bicycle path, joints must be made to allow for
expansion and contraction. When pouring concrete paths,
forms for the sides of the path must be used in order to
level the path and/or to get proper drainage across it.

After the concrete has been poured, it will have to be leveled
using -a straight edge; and, after it has begun to set,

it will have to be finished for a proper surface.

Concrete will cost between $14 and $16 per cubic yard;
exclusive of labor cost. Additional hauling expense for
longer distances may be added to this cost.

Movable Walks - Wood walkways that have been used on sandy
beach areas could also be used for bicycle paths in sandy .
areas and where shifting sands might cover an asphalt,
concrete, or other surfaced path. Such a boardwalk is
laid on the surface of the sand. It may be constructed
from two-by-fours or two-by-sixes, pressure treated with

a preservative to keep the planks from rotting where they
are in contact with the soil. The planks are placed side
by side and held together by wire or nylom line strung
through predrilled holes. The boards are kept apart
with one-half to one-inch spacers between them. These
boardwalks can be constructed in short lengths and moved
as needed to compensate for shifting sand,l4 '

14Cook,lWa1£er L. Bike Trails and Facilities, A Guide to Their Design,
Construction, and Operation. American Institute of Park Executivgs,

Inc., (no date), pp. 5-8.
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Equestriang and hiking trails need no special surface requirements,
with the exception that the surface be neither too soft (the horse's hoof

will produce a suction action if submerged in marshy areas Which will

inhibit ramoval) nor, as has been already indicatéd, too hird (the horse

needs a surface suitable for "tracking™). If a trail route or segment

is expected to have a very heavy use, an additional surface preparation

could consist of six inches of decomposed granite over the natural earth

with six inches of sawdust or wood shavings mixed in. During hot dry

summer perleds, a light oiling would help to hold down the dust, 13
Problems

The highway or street intersection represents one of the most

baffling problem areas to a bikeway planmer as well as to the motorist

and bicyclist who attempts to coexist at this point. The problem is

not confined to the obvious difficult maneuver of the bicyclist attempting

to make a left-hand turn. As one planner indicates,

In general, one assumes that only the cyclist who makes the
left turn is in danger. . . . The cyclist who is traveling
gtraight or makes a right turn is much more endangered.
because he is confident that he is safe on the right side

and he does not suspect possible danger. In the construction
of bikeway path systems, one has to acknowledge these
dangers. One has to plan in such a way that the cyclists

can recognize dangers in time in such spots where motor
‘vehicle traffic touches or interests bicycle traffic,16

The first six of the next seven diagrams which-follow have been '

b compllad by U.C.L.A.'s Instltute of Transportatlon and Traffic Engineer1ng,l7

the last is from an AASHO preliminary study gulde.18 All show various methods

which could be usgd in facility planning to provide cyclists with Opportunities

-

15Depértmeht of Interior - National Symposium of'Trails, Op. Cit., p. 39.

16Highway Research Board (German), Guldellnes for Bieycle Traffic, Cologne,
Germany, August, 1963, p. 15.

17Institute of Transportation and Traffic Engineering, Bikeway Planning
Criteria and Guidelines. (California, School of Engineering and Applied
Science, University of California), April 1972, p. 91ff.

18American Associatlon of State Highway Officials, Proposed Guide for
-~ Bioycle Routes, ‘April, 1973, (Draft only) p. 47.
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to negotiate intersections.

Although'many communities have found it feasible to allow or even
encourage tﬁe use of existing city sidewalks by biéyclists, the hazards
to the pedestrian in this kindrof mix are becoming increasingly foreboding,
At the public'ﬁeetings héld throughout the State, ﬁhen this kind of proposal
was suggested,‘several disapproved and no one spoke in its favor; even when
the proposal was made to widen sidewalks, only limited support was evident.
As alfeady indicated, when a bicyclist uses the sidewalk instead of the
roadway, thg daﬁgér is usually transferred from himself to the pedestrian.
Neither bicyclists nor pedestrians are sufficiently prepared to cope with
the frequent conflicts that result-with.shared sidewalk use, Potential
collisions can occur when the bicyclist is both meeting and ovértaking
individuals. If should be noted that many‘communities in the state have
already decided that this kind of mix exceeds aégeptéble safety limits and
have - by local ordinance - prohibited bicycles from being used on sidewalks.
Only when other alternatives are clearly not available, (the use of sidewalks
may be the only realistic option in providing necessary_sﬁort links in a
larger network) should this approach be considered realistic, and then only
if the sidewalk is widened sufficieﬁtly (éight feet or more). Curb cuts to
estabiish path continuity at intersections will be necessary. If possible,
some experimentation should be done with applying a dividing stripe in the
center.of such a widened sidewalk to test the feasibility of separating the
walkers from the riders.

A significant problem associated with the construction of separate

paths is the institution of techniques to discourage, if not prevent,

motorized traffic use. For separate paths, the most frequently mentioned
device (in the literature as well as in the public meetings throughout

the state) is a combination of a barrier at origin and terminus of the
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path with sigha, which tell users that any typo ol motor vehicle {n
prohibived, fﬁeqqently placed along the trail, Sﬁch 4 barrior would
be large enough 8o that a person with a motorcycle, for example, would
find it impossible to lift his machine oﬁer the barrier, yet small
| enough,so'that the hiker, the equestrian, and the bicyclist would have
little difficulty going over it.. Necessary maintenance crews and their
vehicles, however, must have periodic access to thé trail and, as the
Ann Arbbr Bike Path Study points out, this barrier tecﬁniQue "serioﬁsly
discriminates against children and greatly detracts from the transportation
utility of the path".19

Other techniques have been suggested; most of thém however , applicable
only to a blke path and not effective against potential abusers of
equestrian and hiking trails. Thus:

Another technique employs. a gate that swings down
flat with the riding surface when a bicyeclist pushes
up against it with his front wheel. The trick is to
devise a release for the gate that is triggered by a
bicycle and not by a motorcycle, The best approach
so far seems to be a treadle embedded in a slot too
narrow for a motorcycle tire but wide enough for a
bicycle tire to fit into. The basis for differentiation
is not great since balloon tired bicycles may have
treads as wide as two inches, while the narrowest
tread on a motorcycle may be as marrow as tWOvandvone
quarter inches.

With'this technique reliable segregation probably will
be impossible in all instances. It also may be difficult
to prevent triggering of the treadle with a stick. However,

" the deterent effect of such a gate may be worthwhile. The
design of the slot will require a good deal of experimentation
to develop one through which a bicyclist can ride without
spilling. Keeping the slot clear of leaves and dirt’
may also be a problem. The treadle and gate, however,
probably can be designed as a fairly stralghtfoward
sprlng—loaded mechanism.

lgSmith$ Haldon L., Ann Arbor Bicyele Path Study. Ann Arbor, July, 1972,

pp. 12-21. '
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The third technique is to use a sound or heat actuated
sensing device coupled with an alarm. A microphone and
electronic filter can easily be arranged to trigger an
alarm when the percussive sound of a motorcycle engine

is sensed., Care in adjustment will be needed so as not

to trigger too often on airplanes or other motor vehicles.
Alternatively, a passive infrared sensor can be set to
detect the momentary flash of heat from a passing motorcycle
engine, These suggestions are well within existing tech-
nology, and probably could be implemented without too much
expense. Their success would depend in part upon the
sensors being fairly well concealed.

Once triggered, the alarm can be transmitted by telephone,
or preferably, by a small radio transmitter tuned to the
local police frequency. A pre-recorded message can state
the nature of the alarm and the location. It would then
be up to the police to investigate the incident and to
apply appropriate enforcement. Alarms can be used as

. backup to any of the barrier techniques suggested above,
or several alarms can be placed at strategic spots along
the %th to thwart accessing the path by some round-—about
way.

It is quite pfobable that the level of motorized use of equestrian
portions of any.non—motorized trail system not Be_high enough to warrant
either patrol or the imstitution of appropriate barriers.

As menﬁioned, a serious preoblem exists for the bicyclist with regard to
.drainage grates. A number of individuals have expressed dissatisfaction with
this hazard:associated with their sharing.of an urban roadway. One study

sums up the problem very well and suggests a possible solution,

The problem with drainage grates is not as simply handled
as would be expected, Normally, grates consist of _
separated slats running parallel to the curb. Even with
3/8" wide slats and 3/4" slat separations the parallel
slat configuration can entrap the narrow profile wheel

of the modern light-weight bicycle. Since the design

of grates, storm drains, and catch basins are based upon
hydrodynamic calculations, solutions such as welding cross
strips on the grate, or replacing the existing grate with
zig-zag or horizontal configurations may not be feasible
in many. cases, since they may defeat the primary purpose

20Smith, Haldon L., Op. Cit., pp. 12-21, 12-22,
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for which the drain is intended., Under these circumstances,
and as a last resort, clearance around tho grate with
warning stripes should be considered, and where such
hazards are infrequent, warning signs may be considered
along with appropriate striping in an attempt to reduce
the danger of the obstruction to the cyclists using
. the bikeway. However, when feagible from a hydrodynamic
standpoint, the practice of welding cross strips on the
grate is recommended as it provides positive safety to
the cyclist at existing imstallations. For a longer range
- solution it may be feasible to develop (and mass produce)
a zig-zag design grating for new construction (or replacement
programs) along bikeways. In any event, drainage gratings
do constitute a recognizéd hazard and therefore represent
a possible source of civil action in the event of bicycle
mishaps. This potential Iliability may or may not be '
reduced by the use of traffic control devices to warn
and/or guide the cyclists around them. Only law suit
experiences and court rulings can provide the answers
to these questions.Z21

Other uniqﬁe construction related coﬁsiderations should be‘noted.
Conventional asphalt spreaders and other construction méchinery ére
convenient for working on wi&ths with a miniﬁum fange 6f'eight to ten
feet. On ﬁaths that require a narrower width, part of the spreader
could be."blpcked ouf", thﬁs a five or six feet width could be paved
with conventional EQuipment. Materials for éonstrugtion ﬁiilrbe delivered
by trucks, trucks which néed sufficient clearénce and étable surface
to approach the site. In some places, if separate paths are planned,
gome hand work may be necessary, and possibly could raise ﬁhe_cost
of c0nstrucﬁioﬁ‘even beyond the cost of a conventional méchine laid
walk, |

.'A summary estimate of typical costs foliows, fhe amounts, except

where ranges are indicated, are minimum amounts.

2lnstitute of Transpdrtation and Traffic Engineering, Op. Cit., pp. 35-36.
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Signs
The standard "Bike Route' (18" x 24") sign ‘$12

| | posts22 = §5
Five signs per mile - = $85 to $100.
 The oversize sign, which is recommended for rural installa-
tiouss.wouid probably cost considerably ﬁore.
_"Bike.Xing" and other informafive signs have.costs
‘similar to the standard "Biké Route" sign,
The cést of signs associated with separafe trails
(such as notification at beginning/ending and signs
prohibiting motorized use) are unavailable since design
and size will not be uniform.

~ Striping |

A single four-inch wide soiid line = $300/mile.
_Two_épplications are usually necessary — Total cost = $600/mile.

Paving a Shoulder (For work which is done at the same time

as a highway construction or reconstruc;idn project)
Two—inch.bituminoﬁs agpregate surface five-gix feet wide

= $12/Ton of material.

Per mile - three hundred fifty tons needed = $4,200.

The ﬁortion of the "Clearing and Grubbing" cost which is
attached to the shoulder paving portioé of the total highway
conétr%ction cost, Per Milé_= Approximately $400.

In lieu of a bituminous aggr%gate surface, a "prime and double

seal” application = $4,035,

22Some signs could be mounted on existing posts.
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Paths

Costs of bicycle path construction apart from the

shoulder portion are considerably higher. A cost

Y estimate for the varicus types of work would include:

Grading = § 2,200

Drainage = 2,200

Base | ' = _5,500

Surface = 6,050

Engineering and Contingencies = 2,506
Total = .$18,450Vmi1e.

The cost of constructing paths (in addition to right-of-~way

purchasé,'easemEnt or lease cost) which are located outside

of the highway right-of-way would be similar to the above.
Fencing at some locations along the path may'be required,
and where instituted would raise the cost of construction

approximately fifteen per ceant. The_"Clearing:and Grubbing"

cost may also be substantially higher.
Equestrian and hiking trails, since they generally need

no special surface, will obligate little construction cost

apart from the necessary clearing.

If separate rights~of-way were to be purchased for non-motorized

facilities — the cost for a fifty feet wide route would
range from $4,000 to $9,000 per mile depending on the’
location and variations in adminisﬁrative costs. Purchase
or traﬁsfer of easements, or leasing arfangements would of
c0urs¢ involve considerably less expense than'if the land is
purchased.
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The cost experiences of the Oregon Department of Transportation
"is pertinent here, since some trails there have been established

apart from the highway right-of-way. These are bike and foot paths

only.

A wide range of costs has been experienced on the
projects currently under comstruction, ranging from
$28,000 per mile to $83,000 per mile. This range is

due to the bikeway location, the necessity for bridges, -
riprap work along streams and retainipg walls in some
locations, while others require only finor grading

and paving.

The separated Class I bikeways are generally 8 feet

- in width, paved with a fine graded (Class C) asphaltic

i ' concrete surface along with a 4-~inch aggregate base

e course., Bikeways are designed to withstand the loading
of a light maintenance vehicle and freezing and thawing
effects so that maintenance costs will be kept to a

"minimum.

Following is a summary of some of the average costs
experienced from the bikeway projects under contract:

Grading Items _ o ‘
Clearing and Grubbing $ 4,000/mile

Grading (51 to $2.50/lin.ft.) 9,300/mile

Surfacing and Base 15,500/mile
($1.75 to $3.30/lin.ft.)

Drainage ' 2,400/mile

Miscellaneous Structures 8,600/mile

{Walls, Curbing, Guard Rail,etc.)

Bridges . _ ,
Champoeg Park Bikeway - 160-ft. - $37,300
wood structure ($233/1in.ft. or R
'$29/s8q.ft.)

E.- Salem Bikeway - 64~ft. precast 11,830
concrete structure ($184/lin.ft.
or $23/sq.ft.)

Medford Bikeway — 160-ft. concrete 69,500
structure 3-span ($434/lin ft, or
854/sq.ft.)

{(Note; All the above costs lnclude 14.5% for engineering
and contingencies)
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Excluding the costs of structures and costly riprapping,
the average cost per mile for the separated bikeway
facility is approximately $40,000. Including bridge
cogts and all ltems such as pigning, fencing, et caters,
the bikeways averaged approximately $55,000 per mile.23

Oregon has also done some work on the subject of economic justification
for building routes. They summarized their wotk and offered some of the

following comments:

An economic study was prepared by the Highway Planning
Section to justify per mile expenditures of bicycle
route. construction. The basic approach entailed setting
forth realistic assumptiouns about such variables as

the cost of bicycling, time required for trips, and the
value of time. Based en such assumptions, standard
benefit~cost techniques were used to determine the
feasibilty of bike routes for commuters, recreationists,
and school children. The results Werefexpressed in
terms of the amount which could be expended per mile
given a specified number of riders. (It was necessary
to make assumptions about riders, since reliable estimates
of actual use are not available.) While this method
does not allow firm conclusions as to which of several
justified bike routes to construct, it is an aid in

e distinguishing between worthwhile and poor investment.

Some of the major conclusions are as follows:

1. With approximately 500 to 700 business commuters
diverted from automoblles to bicycles, an expenditure
of approximately $40,000 per mile would be justified
for a bicycle route of four miles or less, it is
unlikely that a commuter route of over filve miles
would be feasible. Also, with only about 100 commuters,

. it would be unwise to spend more than $6,000 to

& . $8,000 per mile for a three or four mile route.

2. The construction of a recreational bicycle route of
five to ten miles would be worthwhile at a cost of
$30,000 to $60,000 per mile if it could draw approxi-
mately 25,000 riders annually-~that is, if 500 riders
were to use the facility for 50 days a year.

3. ‘Bicycle routes designed to serve school Chilﬁren are
the most difficult to justify with a benefit-cost
framework, calling for per mile expenditures of

23Oregon Department of Transportation, Highway Division, Oregon Bikeways
Progress Synopsis, 1972, pp. 19-20.
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only $10,000 to $15,000 for a two mile path.
If, however, the route would obviously reduce
accidents or was used for recreation, expenditures
of two to three times these amounts would be
reasonable.
" Conclugions of this study indicate that for trips of
5 miles or less, the bicycle has a comparative advantage
over the automobile, from the standpoint of operating
and time costs. Other less tangible benefits could be
obtained from reducing automobile traffic, because drivers
gain from reduced traffic congestion and reduced park-walk
time. School-oriented bicycle routes are the most difficult
to justify economically. However, safety advantages
gained by providing adequate facilities would far
outweigh actual economic factprs.24
Construction materials consisting of a mixture of agphalt and
crushed glass (glasphalt) are also now available for ‘pavement construction
and may in many cases be suitable for certaln types of blkeway pavements.
This technique would combine the advantages of resource reclamation
and reuse with the institution of a transportatlon facility. This
technique might be particularly suited for use by local governments in
suburban and other urban fringe location areas, -(Seé'Appendix for
background and general analysis of this technique.)_
The responsibility for maintenance on routes located within the
- highway right-of-way will be the normal responsibility of the Department,
and usual procedures for review of maintenance can be followed. If
separate trails are instituted, it is likely that most users would be

quite willing to assume part of the responsibility for trail maiﬁtenance.

(See Question Number 15 of the Questionnaire - Appendix.) Clearing

away various obstacles such as overgrowth, and other natural "intrusions"

240regon Department of Transportation, Highway Division, Oregon Blkewqys
Progress Report), February, 1873, p.5.
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could be s private user supplement to the necosdary surface und
eroéion_correctidn by the Department. &-H groups, Scout
groups, garden élubs, in addition to the equestrian, Biking, and
bicycling organizations, would be potential groups from which to
elicit help on a regular basis.

Much of the federal mcnetéry aid évaiiable for either matcﬁing
state and local non-motorized trail institutioh or évailable as
outright grants is contingent on.such a path or trail being defined

and designated as a,recreatibnal trail only. There is therefore

considerable indecision as to what fede:al matching fuﬁds:of grants
are available in conjunction with Section\iOK of Act 327. " Most,
if not all, may be unavailable as funding sources. (The Appendix
lists a éummary‘of some of the major funding'sdurées available for
these tréilé so designated.) |

Policy and Procedure Memorandum 21—23_(also_incldded in the
Appendix) sets forth the policy of the Federal Highway Administration
rela;ive to partlcipation of federal gasoline tax revenues'in support

of non-motorized routes (bicycles).
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CONCLUSION

A successful application of Section 10K, Public Act 32? - one
that the public will support and will find useful - is largely dependent
on three major considerations; the ampuht of money which can reasonably
be set aside for this program, the degree to which both major non«
motorized inte;esf groups (bicyclists and'équestrians) see ﬁhat money
used in their behalf, and lastly the degree to which theée interest
groups are involved during the planning and decision making stage.

_The amocunt of money which,can be aétually spent for the construction
of non-motorized facilities in any given year will be &ependent.on many
variables, among them.- the existing roadway construction program,
the extent to which a need for'noﬁ«motorizéd facilitieé exists and can be
i&éntified, the amount of money coilectgd from vehicle gas andiweight
tax and thus avéilable for distribution through the Motof Vehicle
Highway Fund; and the contingencies listed within the law itself.

If 1egally_permitted to do so, some governmental units may find it
_ﬁossible to pool resources or delay expenditures for a time to build
up a larger fundipg reserve, |

In soliciting information from pptentiai users, the Department
sought to include as wide a spectrum of intereét groups as the term
"non-motorized" could logically embrace, The degreetof.interest
shown at this point rather clearly éstabliéhes-thé equestrian and
bicyclist {(and to somerdegree the hiker) as the pfedominant classes

of users.

~63-




It is important that both groups be glven visible consideration
for inclusion under 10&, unless and until legal interpretution ol

the statute indicates otherwise. If one group, for example, would

be deleted from consideration, its support for the overall trail
gystem could be lost, and indeed could turn into resistance.

.Undoubtedly the single most important ingrediemt for successful

non-motorized facility planning is the ingredient essential for all

public planning: early involvement of the public. AIl planners are

o occagionally tempted to disregard the essential political nature
of their planning and consequently fail to provide mechanisms for
public involvement. It is important not only to ask for public |
contributions during an "inforﬁation gathefing‘stage” (which the
Department has already attempted to do), but to continue such an | A

interchange in the selection of specific projects.



PRIORITY AND JURISDICTTONAL LEVELS

Priority levels for eduestrian/hiker facilities and bicycle
facilitiés cannot rationally be combined; primaxily because of the
difference in transportation related interest between them, a
difference which has iﬁplications for facility location aﬁd inherent
safgty-levels. . These two'major interest grups are.therefore placed
into two separate priority classifications. Zhe division of roadway
responsibility = baseﬁ on the nature of the road service provided -
among state, county, and city govermments has been legally established
and well accepted. -This division of responsibility shou1d be closely
followed in the planning and building of non«motofized facilities.

A, Bicycles |

1., Basis For Priority

a. Existing safety hazard amelioration
b. Potential for use
c. Cost

2. Priority Groups

a. Urban (Metropolitan} commuter

i, Schodl‘irips (children)

2, Work trips
b. Urban GMetropolitan).short—tOvmedium distaﬁce fecreaﬁion
¢. Urban-rural long distance

3. Jurisdiptionai Responsibility

a, The establishment of facilities to serve school and work

‘trips should normally be a municipal responsibility. The




addition of bicycle signs and/or stripiﬁg along sélected low
traffic volume residentia; streets would usually constitute

such establishment. rIn some cases, ﬁhere rdute selection is an
obvious and direct alternative to selection of a parallel, high-
volume state trunk line, state aid in financing such a route
could be considered.

Metropolitan recreational bicycle trips in association with the
existing transportation network or additions te it should hormally
be the responsibility of the county or city governmenf; or under
their joint cooperative agréements. 'Loﬁ-t;affic volume courty
roads should form the haékbone of this syétem, with every effort
madé to reduce the use of highw-volume routes as bike foutes.

The urban-to-rural and the rural long distance bicycle trips
should be the responsibility of state'go?ernmént.l Since in many
cases, a non-motorized facility need may be indicated along a
high-volume state trunkline corridor, a feasibility compari;on
should be made between using a parallel county road (often a
Yturn=-back”)} - in cooperati&n with the appropriate county road

commission - and the use of the actual state roadway.

B. FEquestrian/Hiking

1. Basis For Priocrity

a, Pptential for use

b. Availability of land

C.

"~ Cost ' : . EQN LQ{%@@@R‘{

RTAT |
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2, Priority Groups

a. ‘'Backyard" rider

b. "Single-day" rider (loop(s) facility)

c. Long distance rider

3. Jurisdictional Responsibility

a. Only in rare instances (where a need could be established

within the confines of a rather large city park, for example)

‘should a city consider establishment of a non-motorized

trail for the specific use of the equestrian or hiker. It

is recommended that any effort which is instituted on behalf

of this group by the city should be ome that is on a shared
basis with a county-initiated projecf.
b. The “backyard" rider (those whq enjoy ridiﬁg "close to home™)
o shouid'be the responsibility of thé county government.
c. The rural longer distance (either "straight-line", or "Loop",
or combinations) should be the respongibility of state govern-
ment. (Close planning cooperation should be established

between the Department, the Department of Natural Resources,

and regional planning agencies.)
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RECOMMENDATIONS

Existing Trunk Line System

1.

Identify those portions of the current state trunkline'network
which have projected average annual daily.traffic (AADT) levwvels
within the three ranges outlined in this report {under 1,000,
1,000 to 2,500, over 2,500).

In cooperation with the Department's regional offices, Department

of Natural Résources9 the Michigan Tourist_Council, Regional Planning

Agencies and interested citizens, identify:

a. Present high incidgnces of safety conflicts between ﬁotor
vehicles and'bicycles.

b. Major recreational attractors.

c. The portions of routes selected on a projected AADT basis
(1 above) which have scenic and genéral aesthetic.appéal.

d, Nearby (Eo ¢ above) population concentrations.

Establish routes with 2.a above a first priority, and routes selected

from combining 2.b., 2.c., and 2.d. above the second priority.

Other

1.

Establish formal contact with the major utility cqﬁpanies-in
Michigan; requesting official status on the possibility of
acquiring a joint interest in their holdings for'thé pﬁrposes

of trail use. | |

Establish formal contact wifh the Michigan Public Service Cdm—
mission for.listings of existing and proposed railroad abanbonments.
The Department, through its Tramsportatiocn Planning.Division,.should

invite and actively foster close cooperation with the Department of



Natural Resources, once potential and already approved abandon-

went portlons ara identified. Funding avatlabllity and ILmitnrionﬂ
under Sectibn 10K fér this type of use should thén be established,.
Develop location and general selection criteria for equestrian/hiking
trails. Tﬁis should be done in close énd direct consultation with

appropriate special user groups.

Develop a comprehensive design stardard manual. Such a manual

would be for both state, county, and city use and be packaged in

booklet form for easy distribution and subsequent reference. The

'manual would expand on the guidelines and informatiéﬁ'available in

this report and would include detailed specifications on con-
struction (érades,'materials, widths, signs, stfiping, été.). The
manual should be updated periodically as experience in this new
field provides an increaged flow of information. A corollary to
this manuai, distributed with it, and also revised periodically,
should be information on existing trails in the staté - both'publicly
and privately instituted - and location of non-motorizéed interésﬁ
groups., Tq ingure accuracy and currency of such a document, some
ty#e of uniform procedural requirement should bg established to
insure thaf thé Departmgnt bécomes the clearinghouse for this
information, .Maps showing low ﬁolume-statg tfunk_lines,_ard
Ehose specific state routgs.periodically &esignated aslbiké

routes should also be included." _ -

On the basis of (1), (2), (3) and (&) above, establish énrex-
perimental bicycle/equestrian trail on independent‘fights-of—way.
An evaluation of compatibility bétween adjacent.non-motorizéd

modes would be a subsequent action,
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10.

Consider the constructlon of sidewalks in conjuncticn with
anf new or reconstruction urban highway project, the decision
on inclusion or exclusion to be made on the basis of an
assessment of potential pedestrian activity along the highway.
Investigate the feasibiiity of reducing the present motor
vehicle speed limit on some highwavs designatédras bikeways.
Consider the establishment of a separate functional class of
non-motorized roads. The legislation ﬁould'appear to allow
for thié type of classification and justification for serving
a non-motorlzed travel interest could thereby be broadened
Annually publlsh maps for dlstrlbutlon which show:

a. Low volume state trunk lines.

b. State routes neﬁly designated'és bike routes,

Seek clarification of statute. The legislation authorizing

‘expenditures for non-motorized facilities (Séction 10K, Public

Act 327), raises several specific questions on interpretatiom
which should be resolved as much and as soon asIPOSSible'before
implementation procedures are started. Exampleé:

a. Section 10K (1) Do "highway purposes" in this section
include all rights of eminent domain normally associated
with tradition concepts of highway purpose?

b. 1Is the application of the term 'transportation' restrictive
in any sense, that is, would its application under this act
normally exclude so-called recreationally oriented facilities,
such as equestrian and hiking trails?

¢.. If the answer is in the negative on the above - what is the
significance of the words, "including bicycling'? Does
this mean that justification for types of non-motorized uses
gther than bicyeling is not inherent in the legislation and
must therefore be individually vindicated?
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f.

Be

Section 10K (2) Is "reasonable amounts" to be determined
soley from exception (3) a) through-e), or is this to be -
determined from additional criteria as well?

Does "lanes, paths, and roads" completely define "facilities"
{subsection 1) or can various appurtenances (such as bike
storage facilities or overnight trest areas) to "lanes, paths,
and roads" be included in this term?

Section 10K (3) If any of the conditions 3 (a) through 3 (e)
exist does this place a prohibition on providing facilities
or merely remove the obligation to provide facilities?

General: 7
Does Section 10K allow highway admxnlstrators to establish
a separate functional class of non-motorized paths?

Does Section 10K allow highway administrators either

or both of the following options: To postpone use of

non-motorized funds and thus, in effect, establish a

reserve for later project applications; allow "pooling"”

of distributions so that joint funding of prOJects among
~ governmental units is possible?
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MICHIGAN STATE
HIGHWAY COMMISSION

MACKINAC BRIDGE AUTHORITY ~ INTERNATIONAL BRIDGE AUTHORITY

WLLIAM G, MILLIKEM, GOVERNOR

E. V. ERICKSON, GRAND HAVEN, CHAIRMAN . CHARLES H. HEWITT, GROSSE PTE. FARKMS, ViCE CHAIAMAN
PETER B, FLETCHER, YRILANT! 7 CLAUDE J. TOBIN, ESCANABA
3 -« 2F
JOHM . WOONFORD, STATH HIOHWAY DIRECTOR
L ANSING 489208 PUBLIC INFORMATION OFFICE: PHONE 817/373.2180
FOR IMMEDIATE RELEASE ‘ Matrch 2, 1973
LANSING -- Five public meetings to gather public sentiment on

bicycle paths and other non-motorized transportation facilities
have been scheduled by the Department of-State Higﬁways.

‘The meetings gré in relation to Séc;idﬁ‘iO-K of the recently
-enacted TranSportation-Package (Act 327): "Highway purposes 4a4s pro-
vided in this act inmclude provisions for facilities'for non-motorized
transportation indluding bicycling."

The section adds, among other thinég: "The Department of State
Highways, the coﬂntiés,_cities and viilages receiving funds from the
Motor Vehicle Highway Fund shall expend reasonable amounts of such
funds for establishment and gaintenance of lanes, paths and roads
for non-motorized transportation,”

The section 418 included in the new la&;'Which raised state
gasoline taxes by two cents a gallon.

State Highway Director John P, Woodford said.the five public
meetings will be held ia five hifferent cities, in cooperation with
the Department of_Natura1 Resources.

"Primary purpose of the meetings,"” Woodford said,."wilg be ﬁo
provide interestéd‘groups and individuals-wiéh‘information-abouﬁ
provisions of Section 10-K, and to give an oﬁportunity for public
discussion of the problemé and issueg to be considered in its

implementation."



Interested groﬁps and individuals are invited to attend the
meetings to offer comments and suggestions about thé need for, and
character of, non-motorized traﬁSportation facilities,-and to
sgsist in develqpihg a state, codnty and municipal program to meet
the néw requiremenfs.

All five meetings will begin at 8 p.m. on the following dates
and locations:

Tuesday, March 27, State Law Buiiding-Auditoqium§:Corner of
Oﬁtawa and Pine Stfeets, Laﬁéing; | |

Tuesday, Apriil 3, Piomeer High School Auditorium, 601 West
Stadium Blvd., Ann Atboy;

Thursday, April 5, Central High School Auditorium, 421
Fountain, NE, Grand Rapids; |

Tuesday, April 10, Grayling High School Gymnasium, 500 Spruce
St., Grayling; and, _

Wednesday, April 11, State Office Building Audifﬁrium, 301
Luding;oh, Escaﬁaba.-'

Written statements in lieu_bf, ér in addition to, those made
at the meétings, of-reques;S'for coéieé of Secﬁioﬁ 10-K, Act 327,
ahéuld.he sent to: Jack E. Mprgan, Asst. to Public Hearihgs
Engineer, Dept. of State Highways, P, O. Drawer K,.Lansing,-Miéh.

48904,
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'NON-MOTORIZED FACILITIES QUESTIONNAIRE

Onlﬂ
. Very Fairly Slightly = Unim-
important Important Important portant

1, How important to you are each of the
following reasons for bicycle riding?

Recreational Riding: Long distance _ 84 49 29 36 ()

Recreational Riding: Shott distance 118 53 13 20 (2)
Transportation: School 61 36 .15 64 (3)
Trangportation: Work . 65 36 26 59 (4)
Transportation: Shopping 39 ‘ 35 39 73 (5)

2. How important is each of the following in con-
tributing to dangerous situations for the cyclist?

Incorrect drain grate construction 66 59 - 38 21 (6)
Cars making right turns at intersections 57 80 51 17 &)
Cross-traffic at intersections 65 71 35 15 (8)
Cars passing too close 142 33 : 5 - 12 (9)
Narrow shoulders : 140 23 15 - 12 (10)
Other _ : | (11)

3. When bicycles share a roadway with motor
vehicles = how important are each of the
following for enhancing the safety of the

bicyclist?. .

Signing only 34 63 41 25 (12)
Striping _ 68 62 , 26 16 (13)
Raised Barriers _ 100 : 41 14 18 (14)
Other {(15)

4. How important to you is the separation of .
pedestrians from bicyclists? 56 62 - 56 29 (16)

5. Wow important to you is each of the following
as & reason to ride bicycles along streets
with high automobile volume?

Fewer stop signs 25 49 60 © 47 (17)

Less cross traffie _ 48 49 40 41 (18)
Shorter distance 41 53 32 39 (19)
Better road surface .. 82 38 28 29 {20)
Other ' : ' c o ‘ (21)

6. How important to you would each of the
following be as a reason for increasing
your use of a bicyecle?

Separate facilities to major destination areas 101 34 17 26 (22)

Auto-shared facilities along major arteries 51 46 29 44 (23)
Auto-shared facilities along residential and .

secondary streets ' 53 57 36 25 (24)
Auto-shared facilities on rural low-volume rds. 57 59 - 27 30 (25)

Widened sidewalks to accommodate both pedes- :
trian and bicyclists _ 48 36 33 55 (26)




10.

11,

12,

13,

14,

15.

16.

17.

Very

Important

Fairly

Only
Slightly

Important Important

Unim-
portant

What should be the focus of a Statewide
effort to institute non-motorized twails?

Connecting major recreational areas 127
Connecting vegional shopping centers 33

A single long~distance facility along :
some established tramsportation corridor 70
Loops which connect a variety of recreation
or economic nodes . 110
Recreational - along a continuous and scenic
. natural feature _ 177

Can hikers and horseback riders use the same
rural non-motorized trail?

In terms of general alignment, do cross country
skiers and horseback riders desire a similar
type of trail, in your opinion?

Would it be advisable to have cross-country
skiers and hikers share a trail on an alternate

‘seasonal basis?

Are separate, hard surfaced bicycle paths in 7
rural areas also suitable for hiking purposes?

If you were hiking, would you use such a trail?

In your opinion, do bicycles and horses confllctr
if they share the same paths?

If you are a bike rider
If you are a horseback rider

Can hikers and horseback riders
share the same paths?

Would you support some type of earmarked
use tax in order to supplement available
funds for non-motorized facilities?

Would you be willing to be responsible for a
portion of the maintenance of a non-motorized
facility? \

1f non-motorized pathways are constructed
physically separated from roadways, what
techniques can be used to discourage
motorized traffic use?

What kinds of techniques or institutional
structures would you recommend to insure
that consistent planning between local and
statewide systems occurs?

224

222

213

164

158

93
84
231

219

212

48
47

48
62

31

31

33

19
61

49
26

10

66

77

73
106

29

40

35

12
61

28

12

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)




Line 11

Line 15

Line 21

Question 16

Question 17

Summary of "Open-ended" Responses
(in order of frequency of response)

Trucks

Poor pavement conditions
Failure to yield right+ofwway
Unpaved shoulders

Narrow lanes

Speed '

Debris

Left turns

Narrow bridges

Separate pathways

Driver education, attitude

Paved shoulders

Only Access
No curbs
Faster

Barriers
Fines
Signs

Narrow entrance points

Police Patrol
Additional legislation

~ Education

Cooperation between all governmental units

Statewide commission
Communication with actual users

Clearing with regional planning agency

Valénteer Committees _
Commission within the Department
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& .j\\\q 2 ' U.S. DEPARTMENT OF TRANSPORTATION
AR FEDERAL HIGHWAY ADMINISTRATION

) WASHINGTON, D.C. 20590

POLICY ANWD PROCEDURE MEMORANDUM

Transmittal 285
March 14, 1973

1. MNATERIAL TRANSMITTED

PPM 21-23, Bicycle Routes Along or Crossing Federal-aid
Bighwaye. -

1 e  EXISTIHG‘ISSUAHCES AFFECTED

Thie 15 & nev issusnce.

3. COMMENTS

This wemorspdun sets forth the policies and procedures of
the Federnl Highway Adeinistrction relating to the provision
or inclusion of facilities for bicycle operation on Federal-
..aid highways, end Federdal-ald end FPederal fund participation
in the cost of providing buch facllivies.

R. R. Bartelsmeyer
‘Acting Federsl Highway Administrator

Distribution:
Bagplc
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POLICY AND PROCEDURE MEMORANDUM
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S ALONG OR CROSSING FPEIMSRAL- A HEGHWAY S
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Par, 1. Purpose
2. Definttions
3. Background
4. Policy
5. Planning
8. Applicability of Existing Law,
Regulation and Directives
7. Furding
8. Federal-aid Participation in Trail
‘ Facilities and Appurtenances
9, ‘Trails Within the Right-of-Way of
Existing Federal-Aid Highways
10. Design Criteria for Trails
11. Shared Roadways
12, Trails for Equestrians, Hikers and
Other Nonmotorized Transportatmn
Modes
i, PURPOSE

" This memorandum sets forth the policies

- and procedures of the Federal Highway Admin-
dstration (IFHWA) relating to the provision or -
inclusion of facilities for bicycle operation on,
Fedaral-aid avstein hishways and Federal-aid
and Federal mnd participation 1n the costs of
providing such facilities,

/2. DEFINITIONS

a. Bicycle - A device propelled exclu-
sively by human power upon which any person
may ride, having two tandem wheels.

b. Bzczcle Route - A contmuous pathway
(leSlg‘nated for use by bicycles (including
three-wheel cycles); it variously may follow
a bicycle trail, a shared roadway or a side-
walk whcze such use is sanctioned,

Bicycie Trail - A separate pathway
pr0v1ded r the use of bicyclists, Where it
parallels a lughway it is separated from the
roadways for motor vehicular traffic by an
‘open space or barrier,

d. Shared Roadway - A poriion of a
roadway which is designated for use by bicy-
cles. The particular portion of the roadway
may either be shared with motor vehicles or

" be desipgnated for use by bicycles only.

3. BACKGROUND

There is a growing interest in bicyeling
for recreational and other trip purposes,

Where this activity occurs on the roadways of high
speed and/or hiph volume highways both safety and
efficiency arc seriously impaired because of the
dangerous mixture of motorized and nonmotorized
modes of travel, Provision of bicycle trails sep-
arate from the vehicular traffic roadways will
promote safety and will assist in retaining the
motor vehicle cartying capacity of the hlghway
while adding new bicycle capamty.

4, POLICY

It is the poliey of the FHWA to encourage
the provision of bicycle trails {as deéfined sbove)
as parts of Federal-ald highway projects wher-

_ever conditions are favorable and a public need

will be served, Accordingly, the work to con-
struct bicycle trails may be approved by the
Division Engincer where all of the following con-
ditions are satisficrl,

a. The trail is constructed in conjunction with,
and concurrently with, s Federal-aid highway
improvement, including reconstruction projects,

b,

The trail is locatcd and desi gncc 30 as

‘not to reduce the safely to motorists or pedes-

trians or create g hazard tor bicvelists,

c. ‘'The trail will constitute a usable facil-

-ity, havlng termini that are accessible to users,

or will form a segment of such a facility located
and designed pursuarnt to an overall plan of -
transportation development,

d. There is an agreement by a pubhc
agency for the operation and maintenance respon-
sibilities for the trail.

e. The trail ig within the right-of-way of
a Federal-aid highway, ~This includes, but is
not limited to, Federal-aid right-of-way
acquired under the provisions of 23 U, S, C, 319
{Landscaping and Scenic Enhancement),
23 U, S,.C., 135 (Urban Area Traffic Operations
Improvement Programs} and PPM 80-1 (Right-
of-Way Procedures {General Principles and
Coordination with Other Goveramient Agencies)),

f.  There is reasonable expectancy that
the trail will have sufficient use in relation to
its cost to justify expenditure of Federal-aid
and other public funds in its construction and
operation,
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5, PLANNING

Individual bicycle trails should in most
cases be planned as parts of a larger system
of trails and this system of trails in turn may
form portions of an overall bicycle transporta-
tion system. Where 3-C planning ¢perations
{i. e, continuous comprehensive iransportation
planning process carried on cooperatively as
set forth in PPAI 50-9 (Urban Transportation
Planning)} are in progress, consideration
should be given to including bicycle trails as
p4rts of the areawide transporiation plan,
Planning for bicycle trails is eligible for
financing with planning and research funds as
provided in 23 U, 8. C. 307{c).

=B, APPLICABILITY OF EXISTP\TG LAW,
REGULATI ECTI

© Bicyele trail construction is to be done as
an element of a Federal highway projeat,
Accordingly, the provisions of 23 U, 5,C,
apply directly and normal Federal-aid proce-
dures established by existing Policy and Fro-
cedure Memorandums are to be followed, This
shall include, but not be limited to applicable
sections pertaining to the following: equal
employment opportunity, labor provisions,
maintenance requirements and utility
adjustment,

%, YUNDING

AT rioages nf Federal-nid ond “‘r\-pn_oi»
Hi ’ﬂ‘nl,ﬂ\. arir] Pohlin T andg W4 n"l‘ Ty Tends oo
avallable for participation in the costs of con-
struction of frails when located on an apphca-
ble Federal-zid system, Xederal-aid funds -
may not be used for the independent purchase
of additional rights-of-way for the sole pur-
pose of accommodating bicycle trails,

8. FEDERAL-AID PARTICIPATION
INTRAIL FACILITIES AN b
APPURTENANCEg™

a, General - There may be Federal par- |

ticipation in the construction of trails for the
grading, drainage, paving, traffic control
devices, appurtenances, barriers, landscap-
.ing and structures, as necessary to accommo-
" .date the types and numbers of users expected .
on the trail,

b. Structures - As ig found necessary’
for the development of a trail,  Federal-aid
funds may be used for walls, railings, addi-
tional width of bridges at overpasses and
additional lengths of bridges at underpasses
for trail continuity. Federal-aid funds may
also be used to build highway-trail grade
separations where: ‘

“that there will be extensive provision of sup-

Mareh 14, 1673

(1} Vehicular speeds and crnaeing
volumes are sufliciently high as to be judged
to constitute a hazard to both trail users and .
motor vehicle traffic and the irail cannot be
reroutcd to provide a crossing via some . other’
type separation siructure, or

{2) The separation is necessary
because the highway facility has complete con-
trol of access.

Washington Headquarters approval is required
where it is proposed to route a trail over a
sizable structure such as a major stream
crossing 61 viaduct,

¢. Appurtenances - It is not expected

plementary facilities such as bicycle racks,
shelters, comiori stations, small parking
areas, ete, However, where such facilities
are found necessary for the safety and health
‘of users, consideratioh may be given to pro-
viding such facilities as a part of trail devel-
opment progects.

d., Traffic Control Devices - Necegsary

" traffic conirol devices including signs, signals

and pavement markings in accordance with

" PPM 21-15 (Traffic Control Devices on Federal-

Aid and Other Streets and Highways) required .
for'proper and safe utilization of a new or exist- b
ing trail erected in conjunction with a highway :
improvement T)I‘OjPr'f miay he finsneed with

Felorad 211 Nindo of U0 Saias olass as 1

Lighiway wiprovoaiels hieli,

9, - TRAILS WITHIN THE RIGHT-OF-WAY OF
EXISTING FEDERAL-AID HIGEWAYS

e

- Approval is not to be given for Federal-
aid highway projects that cover work only for
the development of a bicycle trail along an
ex1stmg Federal-aid highway unless such work
is to be in conjunction with a highway improve-~
ment project. Where trails are provided by -
other agencies within existing Federal-aid
highway rights-of-way, it is expected that they
will comply with paragraphs 4b, ¢ and d,

10, DESIGN CRITERIA FOR TRAILS

a. Trails should be designed and con-
structed in a manner suitable to the site con-
ditions and the anticipated extent of usage.” In
the absence of hational standards, the Division
Engineer may determine the acceptablility of
proposed standards or design criteria for trail
construction. In general, a bicycle trail should
be designed with an alinement and profile suit-
able for bicycle usc, with a surfaced pathway
that will be reasonably durable, incorporate
drainage as locally necessary and be of a width
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appropriate for the planned one-wayv op two-
way use. Where the trail crosses a street

or hiphway at grade the location should be
such as to insure adequate sight distance and
the design should include traffic control
devices for both the molor vehicle and bicycle
_ traffic as necessary for safe operations,

b, Trails should be separated from the
roadways a sufficient distance so that the
vehicular roadway is not readily accessible
to trail users, Where acceptable separation
of the trail from the roadway cannot bé other-
wise attained, a barrier sufficient to dis-
courage trail users from using the vehicular -
lanes should be erected, Where a bicycle
trail along a highway'crosses a natural barrier
or a transporiation route for which a grade
separation is necessary, practical alternate
structure treatments should be considered.

It may be in order to aline the trail so as to
utilize a highway structure (widened as needed}
and with a barrier separation rather than pro-
vide a more expensive separate trzil overpass
or underpasg structure,

11, SHARED ROADWAYS

- a., Because of potential hazard to both
bicyclists and motorists, proposals for the
development of bicycle routes on existing
streets and hipghways should be carefully
reviewed, Shared roadway arrangements
that result in bicycles operating on the through
LALES OF 5:i0uiGersd Ol lngi-sreeu O Nig-
VOluhie 1REaways Or operallng in the tanes
of high-volume streets should not be allowed.
Within cities, stireels can be used {o provide
reasonably safe bicycle lanes only along low-
volume thoroughfares,

b, Tt is recognized that bicycle opera-
tions are governed by State codes and local
regulations and ordinances. Where local
ordinances permit and pedestrian velumes

~are not high, utilization of existing sidewalk
asystems together with proper intersection
treatmenis may be sullable segments for
b‘icycle rouies,

12, TRATTSE OV FOUESTRIANG  HIVE

© mients are noet in order.

Par, 10a

<
AltJ

AND OTHFR NONSIOTOT 71T

RTATIGN MODES —

In some local areas, additional sepa-
rate facilities for pedestrians, equestrians

" and possibly other individually operated

units may be necessary. Where they con-
stitute reasonably proper parts of a high-

way project these other types of trail facilities
should be included, Since they largely are
special case conditions, generalpolicy state-
In general, the pro-
visions herein for bicycle fadilities are
applicable for ibeir inclusion in highway
projects,

A ity

R, R, Bartelsmeyer | .
Acting Federal nghway Administrator

adds
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Ual OF bALVAGED WAbBTh GlLASY
IN BITUMINOUS PAVING

Ward R. Meliach

INTRODUCTION

The Solid Waste Disposal Act of 1965 wae enacted to
solve problems resulting from a continuing increase in the
amount of solid waste produced in the United States each
Year. Not only the increasing amount but the changimg
character of these wastes alsc contributed to the dissatis-
faction with methods of disposal traditionally uned in most
seciions of the country. Tnus, the act was designed to
satisfy two basic purposes: .

1) To initiate and accalerate research and develop-
ment programs for new and improved methods of
golid waste disposal including studies directed
toward the conservation of natural resources by
reducing the amcunt of wastes and unsalvagedbls
mdterials and by recovery and utilization of
potential rescurces in solid waste. :

2) To provide technical and financial assistance to
State and local governments and interstate agencies
in the planning, development, and conduct of solid
waste disposal programs {1)k& :

in the President's Message on Environment to the 9lat
Congress, a redirection of research was ordered to place
aven greater emphasls on techniques for recycling materials
{2). This meant that solid waste should no longer be
viewed &s something of no value, 10 be collected and dig-
posed of in the most economical manner. Instead, acconding
to Richard Vaughn, solid wastes were to be regarded ae "z
resource out of place," to be recovered and reused whenever
possible (3), '

Recycling or salvage operations as a principal means
of disposal have been unsatisfactory in most United States
cities due to aesthetic, sanitary, and economiec considera-<
tiens. Even when partial salvage is used seprious problems
result from difficulities in separating various components
from the hetercogencus mixture of municipal wastes and the
lack of stabie markets and prices for salvageable materials
(4}, An important economic eonsideration is the tranepor-
tation e¢cst involved in bringing salvaged materials to
market. LCven if suitable technology 13 geveloped Ior separ-

T

.
turn, mav require the development of new markets for salvage
by-products.

Ressarch now being conducted at the University of
Missouri-Rolla (5) deals with a new means for using glass
salvaged from municipal refuse. The proposed use for this
wagte glags is as an aggregdte im asphaltic mixtures used
for urban paving and maintenance operations. The advantages
of this usage are apparent when the current means for re-
oycling waste glass are considered. The major portion of
the cullet (waste glass) Lsed in glass making at present is
derived from in-house process waste. Glassa is segregated
at very few waste processing faeilities. Ona reason ie
that whers hand labopr s used, costs of separating and
eleaning euliet have inoreased substantially (). Howevar,
avan 4T eoonombeal meshanicdal separation methods ave devael-
opad, several othep factors will limit the extant to which
waste glase can De returned to the furpaces. Impuritiaes
masT be removed since They may cause ercsion of the furnace
refractories or alter the eolor characreristics of the
glass (7), As little as a tenth percent copper or a few
tenthe percent iron will produce appreciabie color in clear
glass. The slender ring of metal left around the neck of
bottles with twist-off caps must also ba removed and since
this ring is aluminum, magnetic means can not be used.

If ¢oloriess glass is desired all coloved cullet must
be removed and this requires, in the absence of hand sort-
ing, equipment such as high intensity magnetic separators
or optical scanning devices. In the bottle redemption cen-
ters established by the Glass Container Manufacturer's
Institute in ecities across the nation (&) glass is segre-
gated by color when delivered to the center, but this would
not be the case for glass sesparated from municipal refuse.
In the absence of color separation, the salvaged glass
could be used only ian manufacturing colored glass
containers.

Transportation costs must alsc be considered in aspess-
ing the econcmies of returning glass to the furnaces. In
some urban areas there is no conveniently located glass
plant and profits reslized by salvaging glass may be seri-
ously eroded, therefore, due to high transpoprtation coats.

A finsl factor to be considered is the total market
petential for waste glass reuse in bottle making assuming
that cullet orf satisfactory quality can be preduced. The
amount of cullet used in a given operation depends upon the
type of glass to be produced and may ba as low as 10 pevcent

% Numbers in parentheses pefer to bibliographic references
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3 as high as 60 percent {7} of tha raw matérials.
when the full cooperation of the glass container industry is
anticipated in the use of cullet, it is doubtful that as much
an one-half of the waste glass produced in the United States
each year can be recycled in this manner. In a pecent pe-
port On rescurce vaecovery from incineretsr residue, it was
concluded that the potential salvageabls amounts of waste
glass from six large cities studied, would swamp the eullet
industry in theee citios, The repert stated that altercnate
uses and new product approaches in this area are vital (9).

Even

' Some of the problems involved in recycling waste gless
to the bottle furnhaces can be avoided by using the glags as
aggregates in asphaltic conerete. While teparation of the
glass from other refuse is still necessary, contaminaticn
is not hearly as crivical, Some contaminants such as brick,
|5tone or other ceramics would present no problems, and aven
ithe presence of some tramp metsls weould probably be toier-
jable. Color separation would be unnecessary., A major ad-
ivantage is that the waste glass could be used in the upbap
iarea where it is generated so that transportation costs are
minimized. By substituting glass for portions of the con-
ventional aggregates used in city street maintenance, a
steady markct would be assured for this waste component.
The diminighing natural aggregate gupplies in some urban
‘areas further enhance this concept since aggragate costs
incorease with increasing haul distances. The depletion of
suitable aggregates in localized areas or in some places,
‘regions, has been recognized by natiocnal highway officiais
ard has resulted in & study of promising replacements far
conventional aggregates for highWway use which is currently
being concluded (10),  Waste glass can mest. certainly be
ineluded in the list of promising replacements.

LABORATORY STUDIES

Under a grant from the Bureau of Sclid Waste Management,
U.5. Public Health Service, a laboratory investigation of
the properties of glass-asphalt mixtures was initiated in
Mixtures containing up to 95 percent
glass by weight were investigated using waste glass obtained
from non=-returnableé bottles which had been washed, crushed
and screened intd various size fractions ranging from 1/2
in. material down to materizl passing a No., 200 sieve. Pap-
ticle shape for material retained on the No, 8 sieve ig 13-
lustratsd in Fie..1l,  The Marehall derier method was used <
for varimne meadariong of the olass and 1+ wae fannd that
mixtures satisfying Marshall design criteria recommended by
The Asphalt Institute could be designed using penetration
grade atphalts and aggregates composed entirely of crushed
glass (11), :

Water pesistance of these glass~asphalt miwtures was
found to be very poor, however, as Specimens subjected to a
standard soaking procedure deteriorated due to oss of ad-
heaion betwesn the glass and asphalt. Studies aimed at im-
proving the water resistance of these mintures were undep-
taken and peveral proprietary anti-stripping compounds were
invedtigated as well as additions of hydrated lime. It was
found that loss In adhesion, as measured by an immersien-
wompression test, could bLest be praventsd by replacing a
amall amount of the minue No. 200 mesh glass with hydrated
lims on an equal volume bapis. Ap little ag one percent
lime on an ageregate welght basis pesulted in 100 percent
retentlon of dry otrength after -soaking for 24 hours in a
140F water bath (12}, )

- Evaluation of other properties of glasphalt hae also
been carried out in the laboratory. Sieve analyses of glase
recoveraed from Marshall test specimens have indicated some
breakage of the glass due to mixing, cempacting and testing.
Howaver, the changes in gradation were quite small when com—
pared with changes noted in field studies of degradation im
conventional asphaltic mixes and are not thought to be
eritieal (11).

FIELD INSTALLATIONS

At the present time glasphalt test stripa have been
placed in five eities in the United States and at two loca~
tione in Canada. The authors have supervised installation
at four of these locations and Information concerning the
aothers has been supplied for use in this report. Of partice
ular interest in the test strips weve the placement and com—
paction characteristics of the glasphalt, the surface tex-
ture, and the general performance characteristics {(resistance
to abrpasion, rutting, stripping, etc.) - Details of the dif-
ferent installations are as follows.

Onens=I1linois

The First glasphalt etrip was placed at the entrance to
;the Owens-Xllinois Technical Centes in Toledo, Chio, on QOct-
cber 4, 1969, The experimental strip was 18 feet wide, 58
fest long and varied in thickness from 1/! inch te ® inches.
It was placed over an exlsting faulted concrets slab wnich
had been tacked with a diluted caticnie emulsion,




The giass used fer the projac% was & mixvups of Jrain
culley, proken botties, and 3 small amount of a waste plass
salvaged from sunicipal refuvse in Houston, Texas. The pre-
doninant cowponent of the mixture was the drain cullet, the
particles of which are more nearly equi-dimensional in shape
than broken bettles, Fig, ¥ illustrates the shape character-
istice of the material retalned on a ¥o. 6 sieve. Duo to a
daficiancy in the fine sieve fractions, if was necuasary te
bland & masonry sand with the glass vo gupply additional
fine material. The sand comprised about 70 percent of the
total aggregate weight, The resulting gradation is ghown in
Table 1. .

Atlas Paving, Ina, of Toledo was responsiltie for mixing
and piacing operations and the services of the Tolede Test-
ing Laboratory were employed to carry out routine tests for
agaregate pradation and propertvies of the acphaltic mixture.
The materials were prepared at an asphalt batch mix plant
with 2-ton capacity pupmill, "A.74-85 penetration asphalt
cement was used and & proprietary cationic anti-stripping
agent was added by hand at the pugmill in an amount equal to
4 .percent by weipht of the asphalt cement, At this time,
the beneficial effects of hydrated lime in imparting anti-
stripping characteristics had not been discovered. The as-
phalt content was 5.5 percent {toral weight basis).

The aggregate was heated to 275F and the asphalt to
325F prior to placing. Standard equipment and construction
practices were used in placing the material. A Blaw-Knox 75
paver was used and the roller employed an 8 tec 10 ton
Gallicn tandem. The plasphalt ¢losed well under rolling and
produced a smooth riding surface with little tearing or
pick-up., The only difficulty encountered was the abpormally
long time required for the tack cocat to break due to a low
ambient temperature and high relative humidity. The glas-
phalt was placed on the slab before the emulsion had .become
“tacky in some places and this led to some difficulty with
slippage between the mat and underlying siab during compaction.

Field Marshall specimens were molded and tested using
standard Marshall testing procedures. Results are given in
Table 2, The stability value was gonsiderably higher than
values obtained in the laboratory studies at Rolla which
urilized all-glass apgregates. This was probably due to the’
shape characteristics of the drain cullet, the addition of
rasenry sand and the vuse of slightly lower penetration as-
phalt cement. A sample sawed from the finished pavement had
a specific gravity of 2,1% which corresponded to 986 percent
compaction.

Traffic volume over the strip has ranged from %00 to
1,000 vehicles per day with.a larpe percentage of these ve-
hicles belng trusks. Inspection of the styip one year after
plarzement inaicated generally good stability of the pavement.
vne pronounced iow sput which helds water was evident in tne
camyouid e arga Ul WlE ldudl L LAe underiying stiap.  in thas
aresd, the glasphal<t was 4 inches thick and wedging of the
dip would probably have prevented the subsequent . settlement.
: There was Some indication of stripping at the surface. The
;i pavement surface was rough in spots and socKets where larger
""" particles had been dislodged were evident.

In a more recent installation, placed in October of 1370,
a "gtop-and-kiss" lane was paved with glasphalt at the Owens-
Iilinois Technical Center. The lane is Zu5 feet long, 9.5
feet wide and tonsists of 1 inch of glasphalt placed on a
bage of 7-in. thick conventional asphaltic concrete. All of
the glasp used for this project was ¢btained by crushing
clean noh=returnable botties collected at a bottle redemption
center in Toledo,

- Anchor~Hocking

A 1,500 square foot parking lot and several entrance
aprons were paved with glasphalt at the Anchor-Hocking plant
in Winchester, Indiana, on June 8, 1978. The lot consisted
of & 3-in. thick glasphalt mat placed on a crushed limestone
base coursSe which had been primed with an MC-30.

The glass used for this project was predominantly clean
cullet obtained by erushing bottles in a hammermill and it
was again necessary to use sand blended with the glass to
supply adequate finiés. The resulting gradation is shown in
tzble 1. DeBolt Concrete Company of Richmond was responsibile
for mixing and placing operations. An asphalt batch mix
.. » plant with a 2-ton capacity pugmill was used, and hydrated
L0 lime was added at the pugmill by hand, using itwe 50 pound
bags per batch. The asphalt was a 60-70 penetration grade

‘ and the asphalt content was 5.5 percent {total weight basisl.
The mixture was placed at 275F with & Blaw Knox PF-B5 paver
and compaction was achieved with a Ray-goc Romper vibratory

.-, compactor. The lot was placed in twe 1 1/2-in, thick lifts
and the roller was used without the vibrator for breakdown
. relling and with the vibrator for finish rolling., The mix

“*was found to be more tender than that used in Toledo and
Bewe crawl occurred when the roller was placed on the matep~
ial immediately as it came from the paver.” It was necessary

"ito allow the material to cool to 250F to increase the asphali
viscosity to the point that the crawl was eliminated.

Inspection of the lot and entrance aprons four months
after placement inditcated excellent performance. The park-
Jing lot had been treated with a Jennite sezl coat since a
fueling area for fork 1ift trucks was adjacent to it. There
Vwere several "scuff marks' resulting from turning movements
iwhich occurrea soon after placement. However, this is a
chapacteristic of many conventional asphaltic concrete® papke
ing lots. The approach aprons, whicn had not been sealed,

ware }nleucailent condition with no evidense of any steipping.
Fig. 3 ‘Musirates the appearance of the glasphalt turface
after four months.

funiveraity of Miscouri-Rolla
i
!

A poad to tha University gensral serviepew building and
feentral recelving area was paved with glasphalt on July 10,
11970, The portion paved was 5§25 feat long and 20 foet wide
'with a thickness of 1 1/7 inches. It was placed ovar an

existing surface treatment In which chuck holes had bean
patchead with eold mix prier to tacking with a diluted §S-1
remuision,

1

: The glass used for this project was donated Ly the Glass
'Contdiner Manufacturers Institute and came from three soupces.
!'The mixturse of drain cullet ana clean broken bottle giass
‘was markedly more deficient in fines than the plass used in
‘previous field installations. Due to this deficiency it was
inecessary to blend more fine sand with the glass in order to
,obtain & suitable gradation. Ultimately, two different gra-
‘dations were used as shown in Table 1, In each of these the
aggregate consisted of dpproximately B2 percent glass, 33
percént fine sand and % percent hydreted iime with the lime
'being added at the pugmili by hand.

Rella Paving Company was responsible for mixing and

placing operaticng. An asphalt batch mix plant with a one

, ton capacity pugmill was used and the mix origihally came

. from the plant at a temperature of 3(0F. However, the drier
temperature was later reduced to 275F due to difficulties in
. compacting the mikture at higher temperatures. An B85-100 :
:penetration asphalt cement was used with asphalt contents of
5,78 and 5.5 percent for the coarser and finer mixes respece
tively. A 2 ton vibratory rolleér was employed without vi=
.bration for breakdown roliling and with the vibrator for
finish rolling, Once again theére was some difficulty with
corawl of the mixture under the roller and it was necessary

in some spots to allow the temperature to drop to 225F be-
fore rolling. In the section with the finer gradation the
.roller was leaving ridges as shown in Fig, 4 at temperatures
:as low as 175F. These ridges were gradually rolled ocut to
Iproduce the smocth surface shown in Fig. 5.

i
! Field Marshall specimens were molded and tested using
gstandard Marshall testing progedures. Results are given in
.Table 3, As indicated, the percent air voids was quite low
ifor the coarse mixture hut was within acceptable limits for
the fine mixture. Sawed samples from the finished pavement
were checked for demsity and the compaction ranged from 95
to 98 percent of the density of laboratory compacted speci-
mens ©f the rix sampled at the plant, Twe samples taken
from the coarse mix beth had densities of 9§ percent while
a0 camples

camples (rom the £Ine mis el denvitics ¢F 3y znag ¥i.0

Traffic volume over the strip ranges between 508 and
600 vehiclas per day with 50 percent of this traffic being
ltrueks. Visual inspection of the surface six months after
jplacement revezls some indication of surfacs material being
lost as is shown in Fig., 6. However, this occurs only in
,one limited area at the eatrance to & parking lot, and gen-
erally the strip s in excellent conditicn. - Skid resistance
tests, periodic core tests to determine degradation, and
visual observation of performance will centinue over a two
year period.

Glase Containeprs Corperation

A street {n the Fullerton -Air Industrial Park in
Fullerton, California, was paved with glasphalt on October 26,
1870. Plans for this installation were initiated by Glass
Containers Corporation but since the road to be paved was a
public thoroughfare, it was necessary to obtain special per-
misgion from the City of Fullerton to use glasphalt. Initi-
ally plane called for a section 600 feet long ard 40 feet

. wide to be paved with a 3-in. thick layer of glasphalt.

However, these plans were later modified so that the Ffinal
-width of glasphalt pavement was 30 feet with the cther 10
feet of width being paved with conventional asphaltic conw-
arete. The base course was a 7 1/2-in, thick layer of
crushed rock equivalent to California Division of Highways
Class I aggregate base. The subgrade was a silty sand which
was compacted to at least 30 percent of maximum density as
determined in the laboratory in accordance with the require-
ments of the California Standard Specifications. '

All of .the glass used for this project was obtained by
crushing in a hammeramill clean non-returnable bottles collec-
ted at a bottle redemption center in Fullerten, Roex dust
was blended with the ¢rushed glass and one percent hydrated
lime by weight of the total aggregate t¢ give the combined
gradation shown in Table 1. This combined aggregate consis-
ted of 53 percent glase, 36 percent rock dust and 1 percent
hydrated lime.

¥

Industrial Asphalt, Ine. was pesponsible for the mixing
of the glasphalt and United Asphalt was the general contrace
‘tor in charge of placement., A 60-70 penetration asphalt ce=
ment was used and the hydrated lime was added by hand at the
guggiil. The asphalt content was 5.4 percent (totzl weight

asis).

Thé glasphalt was placed in one 3-in. thick 11ft and
compacted with an 8-10 ton tendem roller. Initial attempts
at compactian resulted in excessive crawl, even ar tempera~
tures of 220F, It was neceecary to hold up breakdown rollinc




unTi! temperatures wers below 220F snd narks were atill being
left by the roller when the mlx temperatura had dropped to
LE0F,  After finish rolling, however, the surface was smooth
and ne roller marks were vigible,

Test cores for density determinations were obtained
scon after placement and the average percent of optimum
Marshall density was 93 percent, This figure indicates that
compaction procedures could have been improved since the
average percent air veoids in the compacted pavement was 190.6
percent. '

Samples of the glasphalt mixture taken at the plant had
a Mepshall stebility of 1,700 pounds and a flow of 0.135 in,
for 75 blow compaction. After 74 hour water dmmersicn at
140F the stability was 1,610 pounds for a %2 percent retain-
ed strength. Stability tests on a recompacted core yielded
a stability of 1,485 pounds and a flow of 0.125 in.

. Performance of this test installation will be carefully
monitored and skid resistance tests as well as further core
tests to assess degradation will be conducted.

Brockway Glass Co. Ine.

.

Approximately 1,700 square yards of roads leading
through the employees parking lot at the Breckway Glass Com-
pany lot in Brockway, Pennsylvania, were paved with glas-
phalt on October 28, 19706. Three strips were paved, the
longest being 217 feet by 24 feet wide. Thickness was
1 inch except for 156 square yards which was placed in two
layers to a total dapth of § inches: The l-in, layer was
placed as a surface course over two 2-in. layers of conven-
ticnal Pennsylvania Department of Highways ID-2 binder which
had been placed one woek previously. The subgrade under aii
paving was composed of shale and ash spread over ¢ld refrac-
tory rubble and compacted through years of use. T

The aggregate was a mixture of 54 percent glass and
48 percent sand by weight with the gradation shown in °
Talle 1. Labordtery Marshall samples using 5 percent &b«
phall dad a Marshall atabdlity-68 11800 pounds shd flow f
0,106 fnuhew. Ho hydrated lims was used,

A 10 ton steel wheel roller and 2 ton vibratopry rollep
were used for compaction. Sawed samples indicated that 43
percent of laboratory compacticn was obtained.

Ho performance data are available yet concevning this
installation.

Glass Container Ccuneil of Canada

Twn alaewkai+ ingtallations have bhaen placed in Canada.
Thr Fload maen
making plant in Bramlea, near Toronto. 1t was placed on
August 29, 1870, and contains about 200 tons of non-Teturn-
able pop and beer bottles, The glasphalt mixture consisted
of 37 percent coarse glass (No. 4 to 1/2"), 28 percent fine
glass, 28 percent naturzl sand, ? percent hydrated lime and
% percent 85-100 penetration asphalt cement. Gradation of
the combined aggregate is given in Table 1.

2 waad Ain tha

A city street was paved.in Scarborough near Toronto op
Getober 17, 1970, using the same glasphalt mixturas.- IY was
approximately 500 feet long, 26 feet wide and. 1 inch thiegk.
One lane was paved with regular glasphalt while the other
lane was paved with material containing two percent asbestos.
The traffic count on this street is over 2,000 vehicles per
day. B

Pneumatic roliers were used £or intermediate compaction
of both the Canadian strips.

Glasphalt is being developed in Canada by a ioint in-
dustry-government task force headed by H. Elliot bDalton,
executive director of the Glass Container Council of Canada.

Summary of Field Installatjons

Experience with placing glasphalt at the locations men-
tioned above has indicated that few modifications in conven-
tional mixing, placing and compacting procedures ave neces-
sary in order to achieva suitable results. In the mixing
phase, the addition of hydrated lime by hand at the pugmill
is not very efficient and the uag of mechanical mineral
filler feeding devices would be preferable. By peducing
the temperature of the glasphalt to 260F to 275F ag it comes
from the plant it should ba pessible to minimize delays in
aompaction due to the tendency of hotter mixae to ocrawl dur-
ing breakdown rolling. ~ Since glass is easentially non-
porois the higher drier temperatures should not be peceseary
for removing internal molature.  The optimum tempepature of

tie material a1 the plant will vapy, of course, with the
fempapature=yineoaliy charagtenrietics of tha hindes ubel,
Lha petoaptape ol glane i bhe mikturs, the baul dlutance,

aAnd 1he aablent taspepratupe.

The experience to date indicaten that smaller rollove
and }ift thicknessen leas than 1 inches will produce great-
er danaities.

Properties such as skid resistance, abpaeion rapistance

Namininan Rlace Oomnanvis hottie i

ECOMOMIC ANALYSIS

i 1t ig clear that separating only glass from the munici-
ipal refuse for use in glasphalt would net be ecopomiecally
|feagible., I1f we asgume that 11 percent by welght (wet basis)
1of the municipal solid waste consists of glass (13} then
approximately 3 tone of raw refuse would have tc he processed
ite produce 1 #mn of glasc. EPven if no further processing

of the glass were necessary and it could be marketed at an
.optimietic $3.00 per ton, the costs of separation would far
jexceed this figure, Thus, the separation from raw refuse

and utilization of waste glass in glasphalt must be consid-
ared as part ¢f a larger recyecling scheme aimed at reclaim-
ing and marketing paper, ferrous metals, non-ferrous metals
and other recoverable components. The successful applica-
tion of glasphalt, from an econcmic standpoint, devends
heavily upon developing markets for other reclaimed components.

In order to analyze the potential for utilizing wasrte
glass in asphaltic conerete it is necassary to first esti-~ |
mate the quantities of glass which might be available and to
determine the amount of this glass which can be used in
paving. Residential and commercial solid waste generation
in urban areas might reasonably be estimated to range be-
tween 2.5 and 5.5 pounds per capita per day {14). The per-
cent glass by weight (wet basis) can be assumed tc vary from
8 to 1l percent (13). Based upon these estimates, the a-
"mount of waste glass produced per million people in an ur-
ban area could range from approximately 36,000 to 110,000
tons per year. Based upon a survey of eight cities with
populations in excess of 600,000, the amount of aggregate
used for the maintenance of city streets ranged from 24,000
to 280,000 tons per million- pecple per year. The average

wag approximately iN0,008 tons per million people per year

{156). Depending upon the gradation of the waste glass which
could be cbtained; up to 100 percent of this aggregate could
be replaced by waste giass. Thus, in most of the larger
cities, all or nearly all of the waste glass could be used
iin paving if the gradatlon were suitable.’

! The pradation of the waste glase neparated from munis
"ripal ratuds azpands upon the geparetlon procsdupss.  Hard
separation would result in & lppgs papcentage of vhele boks
‘tles which would requipye further cryshing and sizing, How-
ever, the mechanical sepavation systems developed to date
have generally involved some form of ecrushing ao that ail
of the resulting glass passes a 3/4-in. soreen. Sieve anal-
ysee, Table 4, of waste glass samples obtained from munici-
pal refuse separations facilities in Norman, Cklahoma, and
Hovston, Texas, indicate that nearly all of the glass is
between the Ho. 8 and No. 30 sieve. If this material were

- uged with no fopther crocessing it would be necessary to

blend it with conventicnal aggregates to supply the sizes in
which it was deficient. If we assume, for instance, that
esriyshed etana and etnns dier wane awvadizhia with the onadaos ~

A miviine Af UN manmant atane, 24

percent stone dust, Z0 percent glass ard 1 percent hydrated
lime would give the combined gradation shown in Table & which
is similar to that used in previous glasphalt installations.
The advantage of blending giass with conventicnal aggregate
is that no further precesgsing costs beyond those of separa-
tion would be incurred. The disadvantage is that, due to

the limited size range ¢f the waste glass, less glass could
pe disposed of in paving applications. In the example above,
for instance, if a city of one million people produced

70,000 tone of waste glass annually and. used 140,000 tons of
aggregate annually, then 20 percent of this or 28,000 tons

of glass could be used with the remaining %2,000 tona of
glass being recycled for other uses or didposed of in sani-
tary landfill. A mere deeirable alternative might be te
medify the grinding method ueed in the separation system to
produce a better gradation in the waste glass product.

+imne ahoen In Tohlae K

If a mechanical system for refuse separation produced
a glase fraction consisting of particles with 2 maximum
size of 1 1/2-inches, further crushing would be necessary
to produce a material suitabtle for use in glasphalt. While
¢his would represent an additional equipment c¢ost, the ¢los-
er control over gradation which could be exereised would ine
crease the amount of glass that could be utilized in glas-
phalt. The econcmic analysis which follows is given for
threa ¢ities of intermediate to large pepulations. A cost
preakdown is given and assumptions are clearly indicated.

Assumptions -

1. Population

™ City A 300,000 . .
Cicy B 1,000,000
CCity € 2,000,600

2. Refuss to be traated

4.0 1b per capita per day
8. Peroentsge of glaes in rafurs
* 10 parcent by wat waight

4 Wastes have been collonted and transportad to the cantyal
sepapation facility whora tha glssa haa beon separated.

%, Hajority of eeparated glass ranges in gize from particles
1 1/2-4n. down to .187=-in. .

and tire wear are presently being evaluated.




6. The glass is treated ams follows:

4. 'Glass is passed through portable crushing and screen~
ing unit. . '

b, TFinished product is. stored in bins to be either used
in -ity operated aephalt batch plant on aite, or
_shipped o city operated or private plant at some
other location. . i

¢. Finished product represents 85 percent of material
passed through the crusher. The remaining material
must be wagted or reused in some other manner,

7. Hydrated lime ig required in glasphalt whereas it 1g not
required in conventional asphaltic concrete. One per-
cent by weight of the aggregate requires 20 pounds of
lime which costs approximately $.02 per pound. Thus
the use of each ton of waste glass will require an extra
expenditure of §.40.

Calculations of Annual Cost .
Annual glass available

city A (.10)(300,006)(4)(365) + 2,000 = 71,300 tons
city B (.10)¢1,000,000)(4)(365) + 2,000 = 73,000 tons
city C (,10)(2,080,000)(¥)(365) + 2,000 = 14E,000 tons

Capacity of erushing unit required (Assume 200 working days
per year and 8 hours pep day =z 1,600 hours) .

City A 21,900 teris + 1,600 hours = 14 TPH
City B 73,000 tons + 1,600 hours = 46 TPH
Citv & 146,000 toms # 1,B00 hours = 91 TPH

Equipment costs

36 in, portable cone crusher and scresning unit,
radial stacking conveycr, B0 tonm bin, front end
loadan . o 4100,000
36 in, portable cons corusher and ascraening unit,
radial astacking conveyor, 50 ton bin. front ond
1oader ‘ $100,900
45 in, Portable cone crusher and gcreening unit
radial stacking conveyor, 50 ton bin, front end
leader - o $120,000

City A
City B

City €

Annual equipment costs (assume 15 year life and 25% salvage

value, 8% interest) .

City A $ 10,760
City B % 10,760
City C $ 12,910

Annual labor costs

.- [P Aoam mAn

$ 955000
$ 45,000

g == . P Y T
City B 3 mep at $£15,000 par year
City C 3 men at $15,000 per year

Annual operating eosts (Maintenance, liner replacement,
power at $.15/ton}

§ 8,285

City A 21,300 (.15)

. City B 73,000 (.15) $ 16,950
Citv € 146,000 {.15) $ 21,900
Total annual costs )

Ccity A $10,760. + $30,000 + 3,285 = & 4% ,045
City B $10,760 + 5$u5,680 + $10,950 = $ 66,710
City € $12,81C + 545,000 + $21,900 = § 79,810

Total amount of usable glass aggregate Produced annually

city A (.8B5) x (21,%60) = 14,500 tons
city 5 (.85) x {73,080} = 62,000 tons
City € (.85) x (146,000) = 124,000 tons

Amcunt of aggregate used in city street meintepance

City A .3 x (140,000 tons) = 42,000 tons
City B 1.0 x (140,000 tons) = 140,000 tons -
City ¢ 2.0 x (140,000 tons) = 280,000 tona

Annval savings from.use of glass aggregate to replace
conventional aggregate

(Assume conventional aggregate costis $2.06 ton, but added
cost of $.30 per ton for lime if glass is used.)}

City A 18,600 x ($2.00 - .&0) § 29,760
city B 62,000 % ($2.00 ~ .%0) - $ 99,200
City C 174,000 x (42.00 ~ .40) $198,400
Annual income or loss from glasphalt operation

City A 579,760 - $44.045 = $14.0%6 (Zosa)rew) Tt .
City B 689.200 - $66. 710 = $32,480 (income}

City € 5198,400 - $79,810 = S316,590 (income)

Feaults of this analysia are aummarizod in Table 6 anc
innpection o! this table points up eeveral items of intorest.
T1 Indicates that all of the glass aggregate producaed could
peobabiy be. used in olty stvest maintenancs,  Tha exeeption
o Lhan statement might bo found in cities with extramely
Wigh population density. The income flgures indicate that
for the [ntermediate nizsd oity (Ciry #) glasphalt operations
wawdd not be profizahle unlese aufriolent income Were gener-

‘ated from the sale of other componenta {paper, non-ferrous
metals, ete.) to cover the ineressad cost of geparation over
the cost of conventional dispoeal methods. However, if the
glass were ailvrsady separated it would probably be mere eco-
nomical to usa the glass in glasphalt than to dispose of it
in & panitary landfill., In the larger cities, the income
realized from use of glass in glasphalt could be applied to-
| |[ward the separsticn costs, although, as mentioped previously,
they would offset only a small percentage of these costs.

. In coneidering these estimatea it ghould be kept in
mind that the figures are very prelimipary and that equip~
ment, labor and operating expenses as well as the projected
savings in aggregate cost could wary considerably in differ-
ent arsas. By testing samples of glass se¢parated from muni-
cipal refuse in varying types of separation facilities it
zhoild ba possibla te mere firmly esteblish equipment as well
86 operating costw. Ailpo,swhan’ the glasphalt concent is con=
alidered-for a particujar municipality, aggregate costs can be
fixed.with considerably more precision,

CONCLUSIONS

The use of glazs aggregates in asphaltic conerete has
beern shown by both laboratory and field tests to be a viable
means for using waste glass. Performance of glasphalt field
installationsttodgaseihas baeen aatlédetropy.

Preliminary economic analysis indicates that this means
for recycling glass is feasible in larger cities.
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AGGRISATE CRADATIONS FOR GLASMALT FILLD INSTALLATIONS

“ieus Fercent passing
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Fix Mix Corpirat L'_]n Cohpany .
1 1 17n 1en 9§ %09 iy
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TABLE 2

MARSHALL PROPERTIES OF OWEHS-ILLINOIS GLASPHALT MIXTURE®

Stability, 1bs 1460
Flow, 1/100-in. 1y
% Alr 3.8
% Voids in Mineral Aggregate 17.3
Unit Weight, pef 139.8

* 5§ blow compaction

TABLE 3
MARSHALL PROPERTIES OF ROLLA GLASPHALT MIXTURES®
Marshall property Coarse mixture Fine mixture
Stability, 1bls Bup 730
Ilou, 1/100-in. 12 8
hir [7.01 4,20
% Yoids in Minneral Appregate 14,58 16,3y “
Unit Weight, pef 41,8 139.1

4ztion

[

LIPPL I oM

SAMPLE BLENDING 4T WASTE GLASS WITH

TABLE u

GRADATION OF GLASS SLFARATED FROM Pb\ILIPAL RRrUsE

Siévg Pevcent passing
Normarn, Ukle, Housion, Texas
2ran an 169
Chos b 100 g2
Ho. & 92 47
Ho. 16 59 ] 4.
No. 3G 24 i
No. 50 4 4
" TABLE &

CON

WENTIONAL AGGREGATE

Sieve Percent passing Gradation of mixture
20% glass
Waste 3Stone Stene Hydrated it stone
glass dust lime 39% stone dust
’ : . 1% lime
/" 100 130 1460 iog 100
3/8" 100 78 1400 1op S51
Ho. 4 92 38 160 100 73
No. 8 W7 7 89 100 ()
Ko. 1% 9 5 T2 100 332
Ne. 348 ‘1 3 54 100 22
Ne. 50 1] 1 37 100 - i6
Ro. 100 0 0 24 100 10
No. 200 0 0 15 100. 7
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Bicycle Participation and

Population Density Maps
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Sources (Federal) of Trail Funds




Tﬁ From a speech by Larry Mirkes, Acting Chief, Division of Land and Water Conservation Fund
+. (State), Bureau of Outdoor Recreation, U.S. Department of the Interior, before the National
Symposium of Trails = June, 1971.

SOURCES OF FEDERAL FUNDS, ADMINISTERED THROUGH STATE AND REGIONAL
£ AGENCIES, FOR CONSTRUCTION OF BIKE PATHS AND RECREATIONAIL TRAILS =
- Department of Agriculture, Interior, Housing and Urban Development.

As many of you know from your associations and dealings with Federal, State,

and local governments, the number of programs which potentially offer financial
assistance in acquiring and developing recreational facilities borders on

being staggering. The catalog of Federzl domestic assistance programs contains
about 800 pages and lists over 1,000 programs, many of which deal either directly
or indirectly with recreation and related issues.

Let me tell you briefly about some of these programs - how they work and how
you get them to work for you. My own sense of priorities (and perhaps self
preservation) suggests that I begin with the Land and Water Conservation Fund.
The Fund was approved as an Act of Congress on Septegmber 3, 1964. It was
established to (and I quote from the statement of Purpose), Massist in
preserving, developing, and assuring accessibility to all citizens...and
visitors ... such quallty and quantity of outdoor recreation resources as may
be available and are necessary -and desirable ... by (1) providing funds for
and authorizing Federal assistance to the States in planning, -acquisition,

and development of rieeded land and water areas and facilities and (2) providing
funds for the Federal acquisition and development of certain lands and other
areas."

The Act established 60 percent of the Fund as the States' share and 40 percent
as the Federal Government's share. Additionally the Act established a ratio
for allocating the States' share to the various States and limited the Federal
share principally ito acquisition of private lands within established boundaries
of certain Federal areas. The Fund can assist the States and local units of
govermment as well in planning, acquiring, and developing recreation areas and
facilities., Although some modifications have been made in the original Act
over the years, the basic requirements and constraints are relatively unchanged.

Each State has developed a Statewide Comprehensive Outdoor Recreation Plan which

provides overall guidance to its outdoor recreation programs, Projects for
‘which assistance is requested must be in accordance with that plan and requests
must be submitted through a State official who administers the Fund for his

particular State.  These men are usually familiar with, if not actively engaged
~in, park and recreation or conservation work.

Speeifically related to trails, we believe the Fund has a good record. In July
1966, twelve urban trails were approved for funding from the Secretary's
Contingency Reserve Fund., (Monies in the Contingency Reserve as retained for
high priority projects or those needing immediate ackion.) The original
estimate of cost for the Federal share of the 12 trails was about $367,500.
Eleven of these trails were completed with a total of nearly $280,000 being
contributed by the Land and Water Conservation Fund, The eleven cities that
profited from this initial trails program were Arlington, Va, Chicago, Denver,
Detroit, Milwaukee, New York, Omaha, Philadelphia, Phoenix, San Francisco,

and Seattle. Since that time, we have approved or qualified for Fund assistance
trail projects amounting to several hundreds of thousands of dollars and ranging
from $750 to $425,000. Several of these trails are among those either dedicated



or under consideration as part of the mational system, In addition, many of
the major park development proposals for which Fund assistance is requested
also 1nclude trails of one sort or another.

Proposals submitted for Fund assistance must not only be accordance with the
aforementioned State Comprehensive Qutdoor Recreation Plan, they must also be
sponsored by a public agency. Therefore, those of you who represent non-
governmental organizations wishing to apply for Land and Water Conservation
Fund assistance need to begin with your local unit of government. Your local
representatives can then contact the person or agency administering the Fund
in your State to ascetrtain the changes of your project being funded, what
priority it may have, and how to go about preparing the application. The
Bureau of Qutdoor Recreation offices have attempted to simplify the forms and
procedures and to expedite review and actionm for all project applications.
More changes are coming. Hopefully these simplified procedures will allevidte

- some of your fears about becoming wrapped up in bureaucratlc red tape and will
encourage you to make greater use of the Fund.

Now for some other programs. The Department of Housing and Urban Development
has several assistance program that may be of some help in plamming, acquiring,
and developing trails and related recreational facilities.

Perhaps the best known of the planning assistance programs is the ®J0l." Its
application to trails is rather indirect. The objective of the "701' program

is to establish the comprehensive planning process and improve the quality and
efficiency of land development in urban areas, Plamming grants are normally.

made for two=-thirds of the project cost and may equal three-fourths in redevelop-
ment or similar type areas. A broad range of subjects including recreation may
be addressed in the planning process, which includes, among other things, develop-
ment plan preparation, programming capital expendltures, and coordinating related
plans and programs.

HUD also administers a number of open space vau151t10n and ‘development programs.
Section 702 of the Housing Act of 1961 ‘provides for assistance in the form of
project groants for at least 50 percent of the costs of acquiring and developing
open space areas, In addition to asgisting In acquisition and development, this
program also has as an objective the provision of needed park, recreation, con-
servation, scenic, and historic areas in the urban enviromment. Under the present
arrangement, land must have been acquired under this program to be eligible for
development assistance under this program. However, the "Housing and Urban
Development Act of 1970" approved on December 31, 1970, as P.L. 91-609 eliminates
that requirement. Thus, effective July 1 of this year, HUD will be in a position
to broaden its base of support for recreation related programs in urban areas.
This should add significantly to the potential for developing urban trails, bike-
ways and the like., As with "70l" assistance, this program is essentially limited
to State and local govermmental agencies. However, i1t is worth noting that
assistance is also avallable to Indian tribes, including Alaska Indians, Aleuts
and Eskimos,

The Housing Act also provides substantial amounts of assistance to new communi £y
developers. This is an area that should be very closely watched, for the planning
of a metwork of trails integral to other new communi &y f30111t1es can provide a
relatively low cost, simply constructed unlfylng element in the community fabric.
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Section 706 of the Housing Act of 1961 and Section 705 of the Housing and Urban
Development Act of 1965 also provide matching grants to encourage and expand
community activities in beautification and improvement of urban areas. Again,

a variety of basic recreation facilities including trails qualify as beautification
and improvement projects.

The Department of Agriculiture also admlnisters a number of programs that are
worth a close look when seeking avenues of assistance for developing recreational
opportunities. These range from guaranteed or insured loans to rural non-profit
community associations to grants and cost sharing on a variety of projects.

A program with great potential but currently unfunded is GREENSPAN. This prbéﬁﬁ

.gram, authorized under the Agricultural Act of 1970, contains provisions for

funding assistance to acquire cropland for purposes of preserving open space,- 

'developing recreation facilities, and establishing land conservation practices

to preserve and protect open spaces, natural beauty and recreation opportunities.

v

Undex the Greenspaﬁ program, grants could be authorized to Staten and ldcal
~govermmental agencies-to assist them in purchasing cropland for various open -

space, recreation, and pollution control purposes.

The Cropland AdJustment Program authorized under the Food and'Agficulture Act

of 1965 also provides incentives for conversion of cropland to public¢ recreation
purposes. In addition, the Program provides for supplemental agreements under
which farmers may receive additional payments if they agree to pexrmit, without
other charge, public access to their lands for hiking, huntlng, fishing, and
trapping.

These programs and other administered by the U.S. Department of Agriculture
are handled locally by the Agricultural Stabilization and Consexrvation Service
Office. These offices are generally located in each county seat. If you
believe you have a project essentially rural in nature, there is a good chance
the Agriculture Department has an assistance program that will help. '

‘Wa have here in Washington a stroag proponcnt of bikeways who hag literally

pedalled onto the scene. Fortunately, he is in a position to have an extremely
beneficial effect on trail and bikeway construction. This is the Secretary of
Transportation John ¥élpe. Only recently it was announced that approximately

$2 million would be made available for regular interstate highway program funds
for the construction of a bikeway along the I1~66 extension between Rosslyn just.
across the Potomac and the Beltway some 8 or 10 miles west. .The bikeway would
be built in 8 to 10 sections but its comstruction is unfortunately contingent
upon approval of the proposed interstate. However, whether this bikeway is
built or not, the potential for develoPment of trails and bikeways within the
myriad of hlghway corridors spanning this Nation in every dlrectlon is slowly
being revealed. :

This very quickly summarizes what appears to me as some of the major Federal
programs -that can assist in developing trails and related recreational facilities.
Let me close by saying that hopefully, with some coordination between programs
administered by the various agencies and levels of government, and greater
awareness on the part of you people here and. the gemeral public of what can be
accomplished through these many programs, a nationwide system of trails accom~

modating a wide varlety of uses and users will, in the very near future, become
a reality. : '






