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To: Honorable Mayor James W. Stevens
Councilmen: Cletus E. Supinger

- ‘ ‘John Pearce

ﬁé ' Stuart S. Branson

Warren Sheets

The City of Midland has Shown, through action of its officiale, that
it is a progressive, forward looking community striving to keep abreast of
the ever changing times and to lay plans for safeguarding the future walfare
of its ecitizenry.

It has been the distinct pleasure of Central Traffic Services %o assist
the City of Midland in one phase of its planning by msaking a thorough study
of traffic operations on its streets with accompanying recommendations for
improvement., Through the application of sound Traffic Engineering principles
and techniques, we have evolved a plan which will result in maximum efficiency
at minimumm cost. This plan can easily be put into practical operation by a
concentrated effort toward cooperation by everybody in the community, with
the final result in mutual benefit which will far exceed the investment.

Respectfully submitted,
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INTRODUCTION

Midland, the home of the Dow Chemical Corporation, one of the largest
chemical plants in the world, is known throughout the state as the city of
churches and beautiful homes. It’s spacious residential neighborhoods with
ultra-modern architecture are sights which command the attention of visitors.

The progressiveness of the community is manifested in the long list of
projects undertaken by its dynamic city officlals. To the already impressive
list of projects aimed at civic betterment must be added the current trafrfic
study designed to provide a safe and sound plan of traffic operation upon the
city streets. The most modern and efficient techniques and devices are being
utilized to bring this plan into being.

Located at the junction of the Tittabawassee and Chippewa Rivers, Midland
is in the position of being both a semi-suburban residential city and a center
of industrial activity created by the home of Dow €hemical and Dew-Corning.
The proximity of larger trading and shopping centers adds to this unique posi-
tion, and combined with the two factors below creates a condition which poses
_ many complex problems in traffic management. As a manufacturing and distribut-
: ing center it is necessary thata large number of workers must enter and leave
j the area daily. Also, since much of the shipping is done by truck, both in

bringing in materials for manufacturing plants as well as distributing the
1 finished product, a large percentage of its traffic is commercial. At thessancoo
5 time the normal amount of traffic experienced by a city of some 35, 000 people
must be handled on it’s streets. In addition to this is the traffic carried
into and through the city by State Trunklines US-10 and M-20 which cross paths
as they run north-south and east-west, through the state.

The following report and recommendations are submitted after an extensive
search into the basis for the traffic ills which now beset the city, and it is
sincerely believed that the wise and impartial application of these recommend-
ations will cure these ills and insure greater freedom of movement with less
delay and greater safety for many years to come. While it is true that there
may be some slight inconvenience to a few, and that these few will form an
obstructive block of orposition through selfish reasoning, far-sighted offi-
cials who in their wisdom must administer the business of the city for the
common good will find that the resulting benefits will far outweigh these
slight inconveniences. '
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TRAFFIC ACCIDENTS

Traffic accident experience on the streets of a community plays an im-
portant part in a good traffic study. since accidents are a wasteful by-prod-
uct of an inefficient street system. This accident experience gives conclusive
evidence of the manner and degree of inefiiciency at which the street system
is operating and gives a fairly accurate indication as to whether the Police
Department is functioning in the area of greatest {raffic weed. It also re-

" flects the attitude of citizens towards the operation of existing traffic con-

trol devices and traffic ordinances. The sireet system in a modern city of
today must be safe as well as efficient. To accomplish this, a well designed
and properly maintained accident reporting and record system must be estab-
lished. The availability of such infommation to public officials will general-
ly provide the needed momentum to acquire needed street and traffic Letter-
ments.

An extensive investigation was made into the accident experience for the

‘City of Midland; and, as a result, many important facts were brought to light

which served as an excellent foundation upon which recommendations in this re-
port could be made. '

Method of Reporting

The City of Midland has been found to be very well equipped to handle the
task of reporting traffic accidents and keeping a record system which can pro-
duce valuable information in a short time. The U:iform Accident Report Form is
used in reporting all accidents. This form, when properly filled out, pro-
vides information which is not only sufficient from a legal standpoint, but
gives an excellent basis for planning a program of accident prevention. The
use of this standard form makes it possibtle to compare accident experience in

Midland with that of otuer cities in the state and thus gain valuable informa- -

tion as to the effectiveness of its system. The accident records are kept in a
file which makes it possible to keep a ranning account or the loecations of
especially high accident experience and shourld prove very helpful to -the
police in directing their enforcement into the areas ol greatest need. In this
manner, the greatest benefits can be gained for a given amount of etffort.

‘Accident Statistics

Accidents in the City of Midland have shown a definite rise in the years
between 1954 when 559 accidents were reported, and 1957 wiich had a total of
703. In this period the increase amounted to slightly over 20%. At the same
time, the entire state showed an increase of a little over 3% when accidents
rose from 185,534 in 1954 to. 191,915 in 1957. It is true that during the
same period the City of Midland nas experienced a huge growth which resulted

~in an increase of venicle miles traveled and motor venicle registration. This.

fact notwithstanding, tihe record serves as a grim reminder that in this period
two people were killed on the streets of Midland and 15% of the accidents re-
sulted in injury to 113 people. '

In 1958, the rate of accidents per 1,000 vehicles registered in Midland
is 38. This is somewhat lower than the statewide average and is an indication
of how Midland stands in relationship to other cities of comparable size. The




state had 177,934 accidents with 1,375 deaths and ‘57,767 injuries for 1958.
Loss through traffic accidents in Michigan for 1958 amounted to nearly a gquar-
ter billion dollars. To this must be added the loss through misery and suffer-
ing caused by injury or death. This human element which cannot be measured in
dollars and cents serves to emphasize why every effort must be put forth to
reduce this staggering total. Table I shows the accident experience and vehicle
registrations in Midland over the last five years.

As a means of finding ways to further reduce the accident rate in Midland
a detailed study of accident records and reports was made for the years 1957
and 1958. There was areduction of 29% in 1958 totals as compared to 1957 which
was quite spectacular since it amounted to twice the reduction of statewide
totals. Enhancing this record even further is the fact that there was a re-
duction of approzimately '50% in the total number of people injured. This also
reflects itself in another statistic which shows that 5% less accidents caused
personal injuries than in the previous year. The fatal accidents dropped from
3 in 1957 to 2 in 1958. Plate 2 shows the accident experience and severity in
Midland from 1954 to 1958. The high in total accidents was reached in 1857
when there were 703 accidents, The greatest number of injuries was recorded in
1954 with a total of 1486.

Table IT shows a tabulation of the types of violations by drivers in
reported accidents in 1957 and 1958 which clearly brings out the fact that in
nearly every accident there is some violation of driving rules of the road.
This tabulation shows the areas in which more effort will have tc be made if
there is to be any appreciable lowering of the accident rate.

The greatest number of violators are found in the ‘Failure to Yield Right
of Way' category which accounts for 47.2% of the total. Most of this is, of
course, attributakle to the drivers themselves, but at some of the intersec-
tions the signing and other controls are poor and so the city itself must
share in this responsibility. Tuese locations will be discussed in other sec-
tions of the report. Recommendations will Le made to rectify the conditions
and circumstances creating the accident potential.

Yailure to Stop in the Assured Clear Distance’ was found to be second in
the group ofhighest number of violations. This is caused by drivers following
too closely in most cases and isan indication that they are either not paying
attention or they are driving in quarters too close for their perception and
reaction time. These people can only behelped by changing their present atti-
tude and habits by a program of driver education and safety which will make
them more cognizant of their limitations and impress upon them the desirabili-
ty of driving in a safe and orderly manner, This group of violators was re-
sponsible for 32.4% of the total.

Speeding and driving faster than conditions permit were also a factor in
contributing to the accident toll. In 5.2% of the accidents, it was found that
violation of the posted or statutory speed was the cause of the accident.
While the speed checks taken on the streets of Midland did not reveal any ab-
nomal tendencies of tiie drivers to exceed the appropriate limits, there were
enough violators to indicate the need of maintaining a good speed enforcement
grogram. The fact that 6% of the drivers involved in accidents were driving
faster than conditions warranted shows lack of good judgment on the part of
these peoplé, and that they will also have to be reached in this same program
of public education and instruction as mentioned previously. Since the acci-
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Table I
City of Midiand

TRAFFIC ACCIDENTS AND VEHICLE REGISTRATIONS

Year Property Damage Personal Injury Total Accidents Vehicle Registrations
1954 a13 146 | 559 10, 997
1955 : 504 131 635 - 11,542
1956 '529 117 646 ' 12,.355
1957 567 136 703 : 12, 409
1958 423 73 496 13, 121
Total 2,436 - 603 3,039 A1, 434 *

* Vehicle registrations in this five year period increased by approximately 10%.
Rise state-wide in the same period is only approximately 13¢.
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Table II

DRIVER VIOLATIONS INDICATED

Violation

Failure to yield right of way
Following too closely
Improper turns

Disobeyed traffic controi
Improper passing

Speeding

Drunk driving

Reckless driving

All others

Total

IN ACCIDENTS

No.

264
269

24
42

703

1957
%

317.6
38.2

100.0

No.

235
161

18
17
26
15

15

498

1958

47,
32.

100.

%



dents caused by speeding constitute a small percentage of the violations
causing accidents, the police department is to be commended for its activities
in this direction. The number of speed summonses issued by the department is a
further testimonial to their eificiency in this area.

Disobedience of a tratfic control device was found to be the responsible

factor in accidents to the extent of 6.8% in 1957 and 3.8% in 1958. The reduc-

tion for 1958 is another tribute to the efficiency of the police department.
While this violation may be indicative of a poor attitude on the part of
drivers fowards traffic control devices, it may also be a definite indication
that a careful study of existing traific control devices in Midland is needed
in order to insure tihat thev have Leen properly installed and that their mes-
sage is readily interpreted by the notorist In thie course of the traffic
study. examples were round of traffic control devices whicn would be obeyed
Letter if tiey were more visible or if established standards were ifollowed.
The matter of providing good maintenance to these devices is also very import-
ant, since the installed effectiveness can often ke reduced by weathering and
other effects caused Ly aging., Uniformity of tratfic control devices in size,
shape and color will become mandatory in Michigan on January 1, 1960, and
strict adherence is regquired, The Michigan Manual of Uniform Traffic Control
Devices outlines the rules and procedures to be followed in maintaining a
standard of wmmiformity in all trartfic control devices. Although it is quite
common to find public officials who ieel they can improve on the existing
standards, there are avenues open py which this can be accomplished. Much time
and effort can ke saved as well as public money by insuring the appropriate
uses 0of these devices in their proper place.

Drunk and reckless drivers contributed to 3.8% of the violations involved
in accidents. This figure is about normal and can be kept in restraint by
vigorous enforcement and punitive court action. This is the most effective way
of handling the driver who is guilty of these actions which lead to some of
the most serious accidents.

Graphs shown on Plates 3 and 4 show conclusively the effect of sustained
and rigid enforcement on the number of tratfic accidents. Plate 3 shows the
relationship between accidents and violations requiring court action for 1957
while Plate 4 shows the same data for the vear of 1958 1In the months which
ghow the largest pumher of violation summonses issued, a correspondingly lower
accident rate is also noted. This only goes to prove the fact that the driver
becomes more acutely aware of the need to observe all driving rules when vio-
lation of sucn rules almost certainly leads to apprehension and punishment in
court. Good enforcement for this reason is considered essential for the elim-
ination of driver violationg which is the basic cause of traffic accidents. It
must be borne in mind that the regulations established to handle this problem
muast have sound reasoning bebind them. Regulations should fiever be placed in
effect for the ruirnose of creating revenue or to alleviate unproven fears. If
regulations csnnot be based on factual evidence, public confidence in {hem

will be lost and the safety program can collapse from lack of support.

Table III shows violations for which summonses were issued. In comparing
this table to Table II, it is easy to sce that speeding receives the most at-
tention from tite police even though the accidents caused Ly speeding are not
too common. The enforcement of this violation may have been very resnonsible

for keeping this record good. It is also true tihal speeding is a rather simple .

violation to detect. Most drivers are prone to violate speed regulations in

13
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Table 111

VIOLATIONS FOR WHICH SUMMONSES WERE ISSUED

Violation

Failure to yield right of way

Following too closely

' Disobeyed traffic control

Improper turm
Impxopef passing
Speeding

Drunk driving
Reckless driving

All others

Total

No.

317
287
428
81
45
794
57
46

869

2,924

1957
%

108
9.8
14.6
2.8
1.5
27.2
2.0
1.6

29.7

100.0

No.

271
187
543
49
5T
983
58
29

920

3,108

Note: The increase of 8% in suumonses issued in 1958 over
the number issued in 1957 is directly refiected in

the 269 decrease in the accident toll.

1958
%

31.8

28.6

100.0




moments of carelessness, while other traffic violations are more deliberate.

Table IV shows the incidence of accidents by hours of the day and an
observation of this table will reveal that the hours of heavy traffic accident
incidence are also the hours of highest traffic volumes. Over half of the ac-
cidents which occur in the entire day happen during rush hours. This is clear
evidence that the maximum amount of efficiency can be obtained from police en-
forcement activity concentrated in these periods. By utilizing police person-
nel to manually direct traffic during rush periods, they can serve the dual
purpose of deterring motor vehicle violations by their presence andalsc be use-
ful in directing traffic for the relief of congestion and the elimination of
unnecessary delay.

‘ The frequency of accidents by days of the week is shown in Table V. This

table shows that over one-half of the accidents occurred during the last three
days of the week. This again proves the natural relationship which exists be-
tween the frequency of accidents and traffic volumes. The heaviest concentra-
tion of enforcement activity should be aimed at these periods.

The month in which accidents occurred was also studied in an attempt to
find factors which might lead to a reduction in the total. Table VI shows this
data. Midland conforms to the normal traffic accident pattern inasmuch as the
highest accident rate is found in those months when driving conditions. are
poor due to adverse weather and pavement conditions. The four months between
October and March are the most hazardous to Midland drivers. An effort was
made to determine whether the physical condifion of the streets contributed to
the accident experience. Although a certain portion of the accidenis was at-
tributable to slippery conditions, this condition was not deemed too serious.
It is found that drivers are getting into trouble by not exercising proper
judgment under adverse driving conditions. It will be necessary, however, to

continue the present winter maintenance program at a high level of efficiency,

so that winter driving conditions will not become a greater menace.

Ages of drivers inwlved in accidents were examined to determine how Mid-
land compared with other cities of comparable characteristics. This investiga-
tion served to show the value received from the sound program of driver educa-
tion in the Midland School System. Over the years it has been found that the
age group 18-25 had the highest accident experience. In most cases, this group
contributed up to as high as 50% of the totals, but it has been noticeable in
the last few years that in cities in which a program of driver education has
been conducted, this trend has leveled off and the accident experience has
been more evenly distributed over the entire group between 20 and 60 years of
age. Midland presently has a safety program directed at the younger students
in the school system and continuing effort should bemade in this direction to
indoctrinate the younger student with the principles of traffic safety before
he reaches the age when he will become a driver. This not only helps him as a
driver but makes him more safety conscious as a pedestrian. In 1958 eleven
pedestrian accidents resulted in rersonal injuries. If a sustained effort is
made to educate people to drive and walk safely, this segment of the accident
picture can be almost completely eliminated in a short time.

The accident records reveal that the majority of the drivers involved in
accidents on the streets of Midland reside in the immediate vicinity. A total
of 545, or 55% were residents of the City of Midland, and an additional 161 or
17% from Midland County. From these figures we can readily see what effect a

17



Table IV

ACCIDENT OCCURRENCE BY HOUR OF DAY

Hour | 1957 1958:
12:00AM - 1:00AM 19 10
1: 00AM -  2: 00AM 10 D
2:00AM -  3: 0AM 13 - 5
3:00AM - 4: 00AM . 4 4
4:00AM - '5:00AM 4 4
5: 00AM - 6:00AM 1 1
6:00AM - '7:00AM 4 1
7:00AM - 8:00AM 59 23
8:00AM - 9:00AM 37 o7
9: 00AM - 10:00AM . 29 16 ;;@:
10: 00AM - 11:00AM | 24 17 )
11: 00AM - 12:00 Noon 45 33
12:00 M - 1:00PM 39 39
1:00PM - 2:00PM 31 29
2:00PM -  3:00PM 29 28
3:00PM -  4:00PM 55 38
4: 00PM - '5:00PM 112 65 L
'5: 00PM - 6: QOPM 74 58 ;
6:00PM - T:00PM 29 o7 ?
7:00PM - 8:00PM - o 20 18 | j;}é
8:00PM - 9: 0OPM 12 11 i %
9:00PM - 10: OCEM 13 11
10:00PM - 11:00PM 21 16
©11: 00BM - 12:00PM 19 12

Total _ 703 408



Table V

ACCIDENT OCCURRENCE BY DAY OF WEEK

Day of Week Property ‘Damage Injury Total

- 1957 1958 1957 1958 1957 1958
Sunday | 38 44 21 11 59 55
Monday 84 44 22 16 106 60
Tuesday 68 55 | 15 4 83 59
Wednesday 2 63 12 10 84 3
Thursday 97 73 28 11 | 125 84
Friday ' 106 72 27 8 133 80
Saturday 102 72 11 15 113 87

Total 567 423 136 75 704 498

61
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Table VI

ACCIDENT OCCURRENCE BY MONTH OF YEAR

Month Injury Accidents Persons Injured Fatal Accidents Total Accidents

1957 1958 1957 1958 1957 1958 1957 1958
January 10 9 16 12 | 0 0 84 80
February 7 11 10 16 0 0 43 55
March 13 3 16 3 1 1 ' B3 . 27
April 11 1 15 1 0 0 49 26
May 13 6 15 13 1 0o - 65 30
June 9 8 11 12 0 0 60 28
July 12 g 20 9 0 0 5. 45
August 10 B 28 8 1 0 | 62 38
September 12 6 18 9 0 0 57 43
October 19 1 35 4 0 1 64 29
November 8 11 14 21 0 0 46 41
December 9 3 14 5] 0 @h , : -65 b6

Total 136 73 _ 212 113 3 2 ' 703 498




forceful campaign for traffic safety would have on people living in this area
which can be so easily reacied through existing information dispensing media.
A program of this kind put on by the schools, churches, service clubs, radio
and newspapers would effectively reach everyone. If such a campaign nad been
conducted in thie past, it is safe to say that many of the accidents wnich oc-
curred could have been eliminated because these people would have been force-
fully indoctrinated with the necessity of tollowing the rules of good drivineg.

Records are no longer kept of property damage accidents whicn involve
damage under $100. For this reason, accidents caused by parking maneuvers are
usually not reported unless they involve damage over this amount, or a person-
al iniury. It can be safely assumed, however, that at least 50% of tne minor
or nuisatice accidents in the bLusiness district have a parkiug maneuver as a
basic cause. This parking maneuver adds to the congestion and creates an un-
safe condition for venicles in the lanes of travel. The incidence of this type
0ot accident is another indication that the curb side parking must give way to
better use of tue existing street area, and ofi-street parking must be insti-
tuted in its place. Parking in oiff-street lots is sater since it separates
slow moving traffic seekiung parking space from the faster thru traffic.

Angle parking is a particularly neavy contributor to the accident toll
and stiould be prohibited. This type of parking makes it necessary tor the
driver to back out of the parking stall with little, and in many cases, no
vision whatsoever of oncoming tratfic. This danger is muenn greater at and near
intersections where tratfic turning into the street would have no warning of a
vehicle backing out of a parking stall and could easily become involvea in a
dangerous situation. Contrary to popular belief, this type of parking is a
very inefficient metinod of utilizing street space. It requires a greater por-
tion of the total width to be taken up in the storage ot venicles as well as
requiring more maneuver space for entering and leaving the stalls. While this
is acceptable in tue off-street lot, it cannot Le tolerated on streets already
overburdened witn tratric. The principal locations viicn neeu remedial mes-
sures are. in tne two blocks on Larkin Street and tue area in front oi the
church on Gordon gtreet petween Tarkin ana Ellsworti: Angle parking is taking
rlace at business estaplishments in otner arecas on streets vhere no curb
exists. These areas may ke taken care of by use ol signing to reguire parallel
narking only.

Congestion must also be removed from tiie streets if abetter safety record
ig to be establisned. Wnile it is true that a congested street keeps speeding
to a minimum, it also follows that this street contributes to the hazard by
making drivers and pedestrians impatient, and prone to take chances they ordi-
narily mignt not take. A well regulated street will better serve to move traf-
fic exreditiously and sately. Yt neither of these two elements is present, it
is a certain indication that serious trouble exists.

Accidents occurring at intersections in Midland accounted for approxi-
mately 61% of the total accident toll. While it can readily be said that in-
tersection accidents can have many underlying causes, the biggest single fac-
tor is the failure of one or more drivers to yield the rignt otf way. In many
cases, there is no clear-cut indication at the intersection as to which diree-
tion has the right of way. There are two signs uiileh were designed to assien
right of way toarvarticular direction at an intersection. These are the “stop”
sign and the “yield right of way” sign.. Certain streets which are arterial in
their operating characteristics should be given preference over intersecting
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streets. In order to indicate this preference, ¥stop” or “yield right of way"”
signs should be erected on the approaches to such streets. The driver faced
with these signs is obligated to give right of way to the driver on the pro-
tected street. Certain psychological characteristics of the driver must be
considered in the placement of these signs. In too many cases, complaints from
residents in a certain area become the warrant for the installation of these
signs. Installation on such a basis may lull the driver into a “boobytrap® if
he finds the street on which he is traveling protected by a stop sign at one
intersection. He may anticipate the same treatment at the next intersection
and if such protection isn’'t present, the makings of a bad accident are pres-
ent. This only goes to emphasize the importance of placing “stop” and “vield
right of way” signs on a planned basis.

The present state law makes it impossible to use the “yield right of way”
sign on approaches to state trunkline highways, but legislation enacted a few
years ago made this sign legal onall other streets. “Stop” sign control should
be reserved for arterial streets, but intersections of local streets which have
developed encugh traffic to create intersection control problems, can receive
considerable relief from the use of the *yield right of way™ sign. There are
many places where the assignment of right of way to the direction of neaviest
travel can play a big part in the reduction of accidents.

Because of the necessity of giving the driver a definite right of way
message at an intersection, the four-way stop is frowned upon. We say this
with full realization that some authorities consider this a “double-barreled”
safety measure. In too many cases, a driver assumes right of way after he has
made his safety stop with disastrous results. -

Vision obstruction at intersections should be eliminated as part of the
plan for accident elimination. It is unfortunate that there are areas in the
city where vision is obstructed by buildings which would be impractical or im-

possible to remove, but this does not mean that the mistakes of the past

should be allowed to recur in the future. Zoning ordinances must be effected
ang used to regulate this phase of the problem. Intersections having this type
ot problem can be aided by the use of proper controls, but their use should be
looked upon as only a partial remedial measure. .

Other types of obstructions such as landscaping which finds high hedges
and/or low hanging tree branches causing sight obstruction, as well as bill-
boards and other advertising material placed at intersections, are a direct
contribution to the accident experience. It is not unreasonable to expect
those responsible for these obstructions to remove them in the interest of
public safety and wel fare. Strict enforcement of ordinances now covering such
hazards will be necessary if this type of nazard is to be eliminated.’

Vision obstruction caused by parked vehicles is made specifically illegal
by law which sets up definite distances inside of which no parking is per-
mitted to encroach upon clear vision at intersections. Plate 44 in a later
section of the report shows a layout for a typical intersection and the manner
in which signs should be placed to handle the reguirements of traffie., It is
recomnended that a careful check be made to determine if there are areas in
which parking should be controlled to prevent a sight obstruction. Neighbor-
hood grocery stores and drive-in establismments have been generators of this
hazard and should he checked periodically.




Collision diagrams have been made for some of the higher accident inter-
sections and show the number and direction of movement of vehicles and pedes-
trians involved in accidents. Plates 5 to 11 are collision diagrams of some of
the high accident locaticons in Midiand. Use of this type of diagram, when
properly analyzed, gives us an indication of what is happening and reveals
some of the underlying causes of the accidenis as well as pointing out means
- which may bLe used to eliminate them. Recommendations made in this report have
in part been made as a result of information brought out in tnese collision
diagrams. It is felt that it wotld be a valuable help to the city if collision
diagrams were prepared for the ten highest accident locations in the city each
year so that some positive prevention measure could be taken at each location.
The object would be to work toward removing these locations from the list in
the subsequent year.

Recommendations

The Police Department in the City of Midland presently makes partial use
of the accident spot map as an aid in accident prevention activities. A cumu-
lative annual accident spot map is presently waintained on which are shown the
fatal, personal injury, and property damage accidents by use of colored pins
with various symbols. Itis felt, however, that greater good can be accomplish-
ed 1f this is supplemented by use of additional wmaps in the spot map system as
follows:

1. Work Maps

Smaller in size than tie annual map, placed on wall leaves with
one map for each change in personnel strength or one wap for each four hour
period of the day They should contain accident experience for a three months
period. Shape of a pin can be used as a legend for the type of accident and
color for the type of viclation. An additional map of the same size and time
limitations and legend for wviolations should be used to record enforcement
pressure and thus provide a comparison with the accident experience for these

periods and will prove a valuable aid in assisting officers to direct their -

activities info the areas which need it most.
2. Special Spot Maps

There are many records that might be maintained and some that
are already being used by the City of Midland which are of value only if the
experience warrants their being kept up. Also, it must be recognized that they
will only be of benefit if the infommation they provide is actually used ra-
.ther than just being so much window dressing. Some of these are: a) week-day-
experience, b) week-end experience, ¢) pedestrian accidents, d) residence of
driver, and e) residence of pedestrian.

There should be close cooperation by the police with the safety education
program- which will make the public more traffic safety conscious and teach
proper driver and pedestrian habits aswell as help build support for the traf-
fic control measures. They can best serve this program by providing the acci-
dent facts necessary for this education program and aid in the actual conduct
of the activities of the program.
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Selective procedures in safety education as well as use of general propa-
ganda training in traffic should be provided for all personnel assigned to
traffic duties. Attendance of the supervisory personnel of the Police Depart-
ment at regional or national police training schools which meet the standards
of the International Association of Chiefs of Police can be a valuable contri-
bution to a more efficient handling of traffic matters. Periodic refresher
courses at spaced intervals are hignly desirable.

School safety should be met by school officials by instituting a program
of continuing safety education and project work as a part of the regular cur-
riculum as approved by the National Education Association and existing state
legislation dealing with such instruction. Use of schoolboy patrols at street
intersections and on school busses also should be put into effect. A Junior
Safety Council should exist in every school to carry on the program of traffic
safety through extra curricular activity, with liaison maintained with the
police on current traffic problems which have been determined through analysis
of experience data. :

The drivef training program should be maintained and expanded. Qualified
instructors should be provided for not only the children who have come of
driver age, but also those adults who desire or have need for the training.

A program of public safety education should be conducted on a continuinhg
basis through the use of every available channel. Newspawer releases, mail,
radio publicity and posters can be used effectively in this campaign. Use of

films which have been prepared for this purpose is alsc advocated.

A Uniform Model Traffic Ordinance for Mlchlgan released by the Michigan
State Police, is available for use in comparing ordinances in Midland with
those recommended for use asstandards of uniformity. Uniformity is an extreme-
ly important matter, since the driver who is a stranger to a:city and its
ordinances cannot be expected to be aware of local rules contrary to general
practices. Uniformity will result in better driving behavior; and, by having a
model ordinance already prepared, the City can save itself a lot of tedious
work already performed by others.
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PARKING
The Parking Problem

The motor vehicle transportation system is comprised of three principal
elements which are: movement of the vehicle, the surface over which it travels
and parking. The first two elements are needed in order to permit people to
satisfy their desire to travel from one point to another. The third element is
essential, since it is impossible to wave a wand over a vehicle upon comple-
tion of a trip and make it disappear. The vehicle must be accommodated in some
appropriate manner. The solution of the problem cannot be accomplished at the
expense of the free movement of traffic nor can expensive street construction
be utilized which does not have economic justification. A balance must be
maintained between the movement of traffic and the storage of vehicles if the
economy of the city is to be preserved or enhanced. It is the purpose of this
traffic study to show how this can be obtained with the proper emphasis on
each segment of the problem.

It has long been recognized that a relationship exists hetween the ade-
quacy of parking accommodations and the use of the automobile, with the direct

‘results of this relationship manifesting themselves in retail trade volumes

and real estate Values. The problem of moving and storing vehicles within the
central business areas is more than one of irritation to drivers and concern
to business people. It is alsoc an economic problem, for the central business
district is proportionately by far the most important segment of urban areas.
Here are concentrated high valuations from which a substantial portion of the
city’s income is obtained. Normally, such districts represent from 18 to 24
percent of the total commercially assessed valuation of the entire city. In
Midland, it represents 21 percent of the total assessed valuation of commer-

~¢ial property. If the area becomes so congested that customers are forced to

shop elsewhere, tne values within the central area will depreciate to the ex-
tent that the entire tax structure of the community could be jeopardized.

Within the past few years, there has Leen a trend toward decentralization
of commercial development in cities of nearly every size. This decentraliza-
tion has seen the establishment of regional shopping centers located in out-
lying districts where ample off-street parking space can be provided. This
trend has shown its influence in Midland where we have seen development of
this type taking place. '

Midland has certain unusual characteristics that indicate a need for more
parking spaces, improved to a somewhat higher standard than would nommally be
required in cities of its population. These are: its proximity to a larger
city and shopping area; the large proportion of the total employed group liv-
ing outside the community: and the general terrain. The latter is a strong
factor in influencing the direction and development of the business district
itself.

The presence of the tirst of these two characteristics makes it especial-
ly important that desirable and adequate parking accommodations be made avail-
able as soon as possible in order that the people of this area will be en-
couraged to do their shopping within Midland. The study of the parking situa-
tion 1in this city has been made with the purpose of creating an attractive
atmosphere for doing business as one of its objectives so that additional
sales improvement and associated benefits will be realized.
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While it cannot be said that Midland’s existing parking facilities are
totally inadequate, this study has disclosed many areas in which an improve-
ment is necessary to more appropriately handle today’s load as well as the
increased demands which will certainly be placed upon it in the future. In
Midland, like in other communities, the use of certain buildings and land has
changed, and establishments, which once generated little or no traffic, now
have become a heavy traffic generator in the form of a store, office or shop.
When these heavy traffic generators are confined to a small area as in tihe
central business district, the resultant demand for parking space hecomes
acute. Increases in vehicle registrations have occurred yearly in Midland
County, rising from 14,923 -in 1953 to 19,313 in 1958. This, coupled with the
everyday use of the area, means more people drive into the center of the city
and compete for parking spaces.

With these things in mind, an analysis has been made of the existing
facilities and parking habits and recommendations are made to treat the prob-
lem effectively. Plate 12 shows the existing parking facilities, both curb and
off-street in the downtown. business area.

Employee Parking

One of the most revealing and interesting facts of the total parking
problem is found in the investigation of the parking habits of a very import-
ant group of parkers wihich enters the downtown area. This group is made up of
the owners and employees of the businesses in this area, and théir parking
practices are extremely important to the effectiveness of a parking program.

In order te obtain desired information on parking needs and practices, a
guestionnaire was distributed to all businesses with the request that it be
filled out as accurately as possible to aid in the analysis of the parking
problem. A total of 200 muestionnaires were distributed and 161 usable returns
were received. Some of tne returns were incomplete, of no value, or did not
apply and so were discarded. Conclusive evidence was snown of one solution to
the problem which may be used to help give relief to the parking situation in
the downtown business district.

The tabulation shown in Table VI lists distribution by various categories
and breakdowns; and, from this tabulation we can readily see the effect each
group of drivers has on the whole parking situation. The questionnaires ac-
counted for the parking habits of 1,235 people employed as follows: 521, or

- 42% in stores; 284, or 22% in offices:; and the remaining 430, or 36% in

miscellaneous lines such as restaurants, taverns, etc. -

The most important fact revealed by this infomation was that 964, or 78%
of this group drove their own cars to work. It is an established fact that if

.people are not strictly regulated they will park in a place most conveniently

located to their place of employment. Unfortunately, this places them in com-
petition for parking spaces which are also the most desirable for use by cus-
tomers of their own or adjacent establishment. As proof of this point, the

-study revealed that 649 or 616 of these people parked within one Llock or less

of their place of employment. Of the remainder, 266 or 27% more were within
two blocks; and only 92 or a scant 9% three or more blocks away. Of equal im-
portance is the parking facility used by these people whether it be in a
metered stall on the street or a company owned lot or in a municipal parking
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Table VII

SUMMARY OF REPLIES TO EMPLOYEE PARKING QUESTIONNAIRE

Employment According to Type of Business

Type Number Percent
o Store 521 42
. Office : 284 22

Other 430 36
o Total 1, 235 100%

Usual Method of Traveling. te Work

Walk 78 ' 5

Drive Own Car ' 964 : 78
Ride With Others 193 ' i6
Total 1,235 _ ‘ 100%

Where Car Is Parked

On-Street ‘ ,
. Metered Zone 51 B
. Un-metered Zone 215 23
Company Owned Lot 343 36
Private Lot 89 g
Municipal Lot
Metered 26 3
] Un-Metered 240 24
Total 964 100%

Number of Blocks Between Parking Space and Work

One Block 616 64

Two Blocks 266 _ 27

Three Blocks 69 7

o Four Blocks 7 1

] Over Four Blocks. 6 1
Total 964 100%

Total Questionnaires Returned ‘ _ 161

Estimate given by businessmen as to number of parking stalls
required by their customers during peak periods: 1,747

Sguare feet of floor area devoted to retail sales: 354, 095
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lot. In . -Midland, it was found that curb-side, on-street parking was used by
266 or 28%. 432, or 45% in company owned or private lots: and the remaining
27% in Municipal lots.

An analysis of this information indicates the terrific impact this group
has on the diminishment of parking facilities available to shopper-parkers in
the downtown area. These people who actually contribute little or nothing to
the overall economy and welfare of the area from which they derive their live-
lihood are, in effect, placing an unjust burden on this economy. With very
little effort, a vast return in improved customer parking with a resultant in-
crease in retail sales receipts could be realized. As an example; a total of
266 curb spaces are being occupied by these people when they could be used to
far greater advantage at a greater turn-over rate by people doing business
with stores in the area. If this number of spaces was made available to shop-
pers on the basis of average curb-space turn-over, which in Midland was found
to be 5.4, an additional 1,436 shoppers could be parked on a daily basis. This
is actually 83% of the number of spaces the businessmen themselves have esti-

- mated they would need to-handle their customers during peak periods as shown

in Table VI.

Employees naturally report for work before customers arrive in the down-
town area dnd so assume first priority on the most desirable spaces. This fact
has been borne cut in the study which showed that 54% of the unmetered on-
street curb spaces were found to be cccupied before the time of opening in
most businesses. At the same time, the municipal lots ideally located for em-
ployee parking but located further away from the area were found to be approx-
imately 90% empty. These facts show very clearly that with some change in the
parking hahits and practices of the employees, a large number of choice park-
ing spaces will be made available to customers in the central business area.
National studies have shown that each parking stall in a downtown area can con-
tribute $15,000 to $20,000 a year in retail sales.

Since the area presenting the greatest problem from the standpoint .of
parking difficulty was found to be the central business district, the greatest
amount of survey effort was expended in investigating this area. However,
other areas of substantial commercial development have also been carefully
studied and appraised for parking operation. The Ashman Circle business sec-
tion presents a problem involving parking, The investigation of this sec-
tion showed that while there are certain times, which occur infrequently. dur-
ing which the demand for parking space seems to exceed the supply, it is
chiefly due to the fact that the parkers are not making best use of the exist-
ing lots. Parking on southwest Ashman street in the block immediately south-
west of the Circle and on the driveway of the Circle itself presents a serious
ottleneck to safe and expeditious movement of traffic, and should be elimina-
ted. Plate 13 shows a picture of typical usage of the large parking lots in
this area which can more than handle the added number ot parkers now using the
curb-side stalls if the proposed parking restrictions are placed in effect.

."The area directly behind the business places on the west side of the Circle is

not developed to its highest potential and with very little effort and expense
could be expanded and give added reserve space for parking, As in the down-
town area, it was found in the study of this locality that several of the em-
ployees and owners of business establishments are making use of the most
choice side spaces for all day parking. Here again is an area in which a sim-
ple change in parking habits can rectify and improve an undesirable condition,
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Recommendations on Parking Needs

The data gathered by actual count, observation and study of traffic and

its behavior on the streets of Midland has pointed out very clearly that it
will be necessary to make some changes in the allocation of space for parking
entirely on certain streets in the downtown area and on some of the prinecipal
streets in intemediate areas where traffic needs require such treatment. In
order to accomplish this change, it will first be necessary to provide the
quantity of off-street parking spaces needed to replace those which were re-
moved from the curb. To achieve this end, the following recommendations are
made. These recommendations are based on the analysis of the data obtained
from a complete and thorough parking study. Blate 14 shows the results of the
Main SCreet Business District Parking Study taken in Midland during weckdays
this summer. Critical shortages of parking spaces were found to exist in this
area near the central core, while good parking facilities existed on some of
the outer fringes. This central core area is pounded by Gordon on the north,
Larkin on the east, Townsend on the south and Main on the west, Both sides of
Main Street are included in this area. A;fpie” chart is shown on Plate 14 for
each block included in the study area. The diameter of the circle represents
the number of curb parking spaces avallable while the different sectors of
the circle represent the percent of vehicles which parked at a particular time
interval. Tne unmarked or empty sector represents the percent of the total in
which there was no occupancy of the parking stall.

In the entire central business area, the percentage of cccupancy was 81%,
while in the core or hub of the district, this went up to 91%. This is a very
high percentage for a city of this size since the accepted standard which re-
- flects saturation in a neighborhood is 85%. Although there are periods when
the occupancy does not reach the values found in the study, it is also true
that there are neriods when the parking demands are even heavier. 919 repre-
sents an unusually high rate of occupancy and it is very douktful if this can
be improved since in the gathering oi field data, there are bound to be found
some empty spaces due to the turn-over of vehicles in parking stalls. The
study revealed quite conclusively that during peak periods, the occupancy rate
of the outlying areas improved although saturation was seldom reached in the
fringe areas. This reflected the well-known fact thalt the average driver will

waste considerable time seeking a parking place close to his intended destina-

tion whereas considerable time could be saved by parking further away ana
walking.

This core area comprises approximately 80% of the commercial development
and yet contains only 27% of the total parking stalls. If this parking de-
ficiency is pemmitted to go unsatisfied, there will transpire a deterioration
of the business area which will be difficult to check once it gets underway.
People are creatures of habit and once their custom of doing business in the
central city is broken, return of their trade will be very uwnlikely unless
drastic measures are taken.

There are different criteria used todetermine parking space requirements, -

and there is a considerable difference in the methods. Basing needs on floor
area devoted to retail sales, there is a need of 1,250 stalls for customer
parking in Midland. An estimate based on population figures would indicate a
need of 2,000 stalls. The distribution of these parking places is the important
factor, since the downtown area is in need of 35% more parking places in the
area bounded by Jerome, Ellsworth, Townsend and the railroad. In spite of this
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deficiency, parking lots within a block of these areas have only partial oc-
cuparicy, This condition is created by longer walking distances involved and
the location of parking areas at cheaper rates nearer to the places of busi-
ness. It is entirely logical to assume that people will walk a greater dis-
tance to obtain cheaper parking and conversely, he will not walk further for
the privilege of paying a higher fee. There are some instances of this in Mid-
land’s present parking lot arrangements. The price of parking should be made
to decrease as the walking distance increases. Also, curb parking can only be
discouraged when the lots offer the lowest parking rates. We realize that this
is in contradiction with practices in effect throughout the country. There
seems to be a feeling that curb phaces are acquired for free while the pur-
chase price of a parking lot must be returned from parking fee collections.
Facts contradict this reasoning.

Parking space along a street is estimated to cost $1,500.00 per parking
stall. This high cost reflects the waste involved in utilizing a high cost
paving surface to park a vehicle. Added to this cost is the traffic inhibi-
tions created by vehicles maneuvering into parking stalls. These same parking
spaces can be obtained in off-street lots for considerably less cost except
under unusual circumstances. This even includes the loss in removing a lot
from the tax rolls by municipal ownership. If curb parking is to remain in an
area where.a new lot has been acquired, it is good logic to make these parking
spaces pay the premium price and help pay the cost of the new lot. Under this
system of planning, the lot will receive the parking usage and the inter-
ference created by curb parking will diminish. This will also make much easier
‘the eventual removal of curb parking when traffic needs require such action.

In selecting locations for new parking areas in downtown Midland, we
believe that cognizance should be taken of the areas of greatest need along
with the proposed Downtown Redevelopment Plan. Since these two areas coincide
with each other, the city would be wise to acquire new off-street parking
sites in the areas which are to be devoted to parking in the redevelopment
scheme. Four hundred parking places are needed immediately, plus the number of
spaces which will be lost by curb parking removal. These sites where parking
should be acquired are shown on Plate 43 in the section on the Downtown Rede-
velopment Plan. Even if this plan never materializes, the lots would be loca-
ted in the areas of parking need. Our traific planning was coordinated with
the work of the City Planner in order that a two-fold benefit would material-
ize from this program.

The present rate of parking demand growth would indicate the need of ex-
panding off-street parking facilities at the rate ot 8% per year. This means
that Midland must not only catch up, but alsoc keep abreast of demand in its
off-street expansion program. In considering new parking lot sites based on
future business development, it is important to consider the street facility
for handling parking lot traffic. If the downtown area expands, it is possible
tc envision the eventual union of this business area with the Ashman Circle
Buginess area. The establisiment of the Ashman-Rodd one-way street pair would
offer an excellent location for new businesses. The area between these streets
could contain businesses and parking lots which would have an excellent street
system for handling traffic.

ITnere are several important factors to be considered before acquiring
property for off-street parking purposes. While small parcels of land are
generally found available on the real estate market. they do not lend them-




selves to development into a parking area unless they can be joined together,
In piecing these parcels together, straight aisles and parking rows should be
possible. Big€ lots satisfy both parking and traffic requirements, but have
the disadvantage of costing more money. A small lot, unless ideally dimension-
ed, cannot be utilized as efficiently as a big lot since waste areas occur
around the perimeter of the lot. This results in less parking spaces per area.
Small lots alsc require individual driveways, each of which create inter-
‘ference with traffic on the adjacent street. By acquiring a 81ng1e large area
for parking, the drlveway interference can be minimized.

Parking areas receive much better usage if motorists are directed to them
by proper signing. This is particularly true for strangers. Attempting to sign
for a system of small parking lots would be almost as confusing as no signing
at all. _

One of the biggest points in favor of a large parking area is the fact
that a motorist has a greater probability of obtaining a parking place than he

would in a small lot. This gets him off the street in a hurry and reduces

traffic interference. At a small 1lot, his chances of finding a space are re-

duced proportionately to the number of stalls available and oftentimes means

that he must travel from lot to lot. The generation of this traffic created by

“criising” is also one of the big arguments against curb parking which resuires
g motorist to travel a long distance in order to find a vacancy in & small
nufiber of narking spaces. Assurance of finding a parking space in = blgger

parking lot also encourages the use of the facility.

Parking lots should be made as accessible as possible. This is true both
when the motorist is driving to and from.the lot and when he becomes & pedes-
trian after he leaves his vehicle., The path whi¢l he must walk as 4 pedestrian
must not be too long nor must he be required to cross heavy traveled rosdways
_without protection.

One factor often overlooked in establishing a new parking area is the
need for providing users, particularly the women, with a path to their intend-
ed destination which does not go through undesirable and dark areas. Such areas
are not only dangerous from the safety standpoint, but alse provide ahaven for
vandals. Whenever a parking lot is located so that rear entranceways .become
shortest walking distance to 2 business, these areas should be made clean and
attractive with lighting provided when night time usage is expected.

The lots should be well surfaced with either bilacktop or concrete; and the
surface kept clean at all times. The stalls and aisles should be well marked
so that parking and maneuvering is facilitated. There is very often a teitlency
to squeeze too many stalls into an area with the result that careless or un-
skilled drivers will overlap parking stalls. This should be avoided by provid-
ing ample space for each vehicle. Stall lengths should be 22 feet long for
- modern vehicles while stall widths snould range from eight to nine feet. The
larger should be used in shopping areas where customers will be required to
enter their cars with large packages.

During the course of the traffic study, it was noted that some of the
most desirable parking lots in the Ashman Circle area had ruts and holes in
the driveways which would all but break springs and shock absorbers. Plate 13
shows an example ot a poorly maintained driveway from a parking area. This
lack of good maintenance can be very discouraging fto a motorist and forces him
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to use curb parking spaces. This could hardly be called a fair trial of ofi-
street parking and is no doubt retlected by the low rate of occupancy in the
off-street parking areas of the Ashman Circle businesses. When large empty
areas are frequently present in a shopping area parking lot, merchants should
carefully check tnne condition of the lot to determine if this can be the
factor. This can mean a vital loss of potential business.

Parking restrictions can be classified in two general categories. These
are total parking prohibitions and time limit restrictions. The first type of
control was receiving generally good observance in Midland. One area was noted
to have considerable violation to the “No Parking™ resftriction. This was on
the southwest side of Main Street bietween Rodd and Cronkright Streets. Extreme
traffic congestion was caused by illegal parking practices in the block be-
tween Rodd and Benson Streets where Main Street is already overtaxed for traf-
fic capacity. Plate 13 shows a photograpn of this area in which a vehicle is
illegally parked. Several of these parkers were noted to be of the “standing”
variety where the driver remained in the car. This in no way makes the inter-

ference to traffic less damaging, and 1t is suggested that signs bearing the

message, “‘No Stopping, Standing or Parking” be erected.

‘Time limit parking violations were recorded to the extent of 9 percent in
the Main Street business area. This is quite nommal and indicates satisfactory

‘enforcement. It was noted that the 12-minute meters were violated to a consid-

erable extent. Although this does not create any traffic problem, it is quite
evident that more enforcement will be reguired idf these metered stalls are to
serve only the “quick stop” motorist.

It was found that *meter feeding” was occurring in some areas. The usual
contributors to this practice are employees or owners of businesses., These
people park their vehicles very close to the business and run out on an hourly
basis and feed the meter. This defeats the intended purpose of metered parking
and contributes greatly to the parking shortage in the high priority area.
These people should be discouraged from this practice by the police checking
time limit parking periodically and issuing viclation tickets for exceeding.
the time limit. Mixing this type of checking with regular meter examinations
will make the meters self enforeing. Establishing long term parking for these
people in appropriate places will also play a big part in the elimination of
the ‘meter feeding' habit.

Angle parking can very seldom be justified on a street. ‘In areas where
there is a need for additional parking spaces created by this type of parking,
there is usually a need for greater travel facility. Experience has proven the
difficulty of trying to make a street handle moving traffic and also serve as
an aisle for a parking lot. For this reason, angle parking should never be
permitted on a major or arterial street. The angle parking which exists on
Larkin Street is giving very little retumn for the damage it is doing. It is
recommended that this parking be made parallel and that all angle parking be
eliminated as soon as possible. Under no circumstances should new angle
parking areas be created by setting back the curb for the purpose of building
parking bays. It is much wiser to spend tne money in ofi-street parking facil-
ities.

Curb parking removal in many areas of Midland will be delayed if the pro-
posed one-way streets are put in operation. Whenever lane volumes reach 350
vehicles per hour, planning should begin for the removal of curb parking. When




the figure reaches 450 vehicles per hour per lane, the parking should be elim-
inated on a two-way traffic operation. Ashman Street has reached the critical
stage where parking should be removed unless the one-way operation proposed in
a later section of the report is adopted. There should be no parking on Jerome
Street from the bridge to Indian Street. There are already periods of parking
prohibition so there will be little problem caused by a total parking ban.
This will permit the pavement to be marked for four lane operation and thus

-more efficiently nandle traffic.

Zoning for Parking

Zoning ordinances, properly applied, can be the most effective long-range
nethod of meeting parking space deficiencies in any community. It is only com-
mon sense to compel the businesses and activities which create the need for
parking to provide an adequate facility. Many of the traffic problems which
exist in the cores ot business areas are generated by businesses which are
parasitic from the standpoint of providing parking. Businesses whici were
established before tne automobile became of age can be forgiven for finding
themselves deficient in parking. This is not true, however, of a recently es-
tablished business which does not take care of its parking needs. The taxpayer
cannot be expected to “bail” these places out by providing municipal lots. For
the taxpayer’s own protection, these business establishments snould be compel-
led to provide their own parking facilities. Zoning ordinances for such pur—
poses are very helnful, since tuey not only solve the parking problem of to-
day, but also anticinate ruture requirements.

A growing number of communities have come to appreciate that the problem
of catching up to present parking deficiencies is so serious that the problem
can be magnified no further. New businesses must be regulated so that they do
not add to an already bad situation. They must be independently capable of
taking care of their own parking needs. It is interesting to note that in
those communities wnere otff-street parking and truck loading terths have not
been used, buildings have been constructed without any thougnt being given to
this matter. As a result, tratfic on the surface street is strangled and the
area is undergoing economic stagnation. Tnis stagnation has contributed to
shrinkineg downtown nronertv values with the accompanying lessening of tax
revenues.

While these ordinances are not acomplete solution to the parking problem,

wisely administered after careful drafting, they can be a valuable aid to the

solution of the problem in the present and in the future.

It was found in a review of tne Zoning Ordinances of Midland that some
effort had been made towards meeting the parking and loading problem. Unfor-
tunately, in the area of the most dire need of protection by suckr ordinances,
we find that an exception nad been made. Ignoring the problem under such cir-
cumstances is difficult to detend regardless of tue conditions. The downtown
area would most certainly respond to the zoning mechanism on at least a coop-
erative basis where property owners can group together to accomplisih the ac-
quisition of suitable off-street parking. Failure to follow such a plan can
result in many economic difficulties for businesses in this area. The trade
will go to those areas wise enough to provide the tyne and amount of parking
reguired Ly the businesses.
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Zoning ordinances should cover all new and substantially altered places
of business and activities which require parking facilities. This guarantees
that off-street parking facilities are made an integral part of development. of
the business on a permmanent basis and gives assurance that this essential com-
ponent will not be placed as a burden on municipal and private facilities.

Loading Zones

The ever increasing demands placed upon the street by through traffic re-
quirements make it mandatory that conditions which suppress this traffic be
eliminated or subdued. One factor which would bie very beneficial in this
direction would be the regulating of loading and unloading of freight which is
performed on the curb of busy streets. Ordinance 411 of the city which re-
quires the use of existing alleys for the loading and unloading of freight
should be enforced at all times. Midland does not have a very extensive alley
system: therefore, the benefit from such an ordinance cannot be received in
all areas. Some cities are very fortunate in this respect and are thus able to
keep loading and unloading off the curbs of streets in the husiness area.

Double parking for the purpose of loading cannot be tolerated, since this
practice is very hazardous and creates an almost complete barrier to the move-
ment of traffic. Except on the widest streets, traffic attempting to go around
double parked vehicles are forced to pass on the left hand side of the center-
line. One of the pictures on Flate 13 shows large trucks blocking off all hut
a small portion of the width of the street. These practices should be elimina-
ted.

When there are no alleys means must be taken to provide loading areas at
the curb. These zones can perform a good service, but they must be properly
established and limited in number since they subtract from the availability of
parking places. The Michigan Uniform Traffic Code presents a very good model
ordinance on curb loading zones which applies to cities, towns and townships.
This is listed under Section 2.30 entitled “Permits for Cullb: bLoading Zones”,
which reads as follows:

*“The traffic engineer shall not nereafter designate or sign any curb
loading zone upon special request of any person unless such person
makes application for a permit for such zone and for itwo signs to
indicate the ends of such zone. The traffic engineer upon granting
such a permit issuing such signs shall collect from the applieants
and deposit with the treasurer a service fee, in the amount speci-
fied by resolution of the ordinance making body, for a year or
fraction thereof. The governmental unit may by regulations impose
conditions upon the use of such signs and for reimbursement- for the
value thereof in the event of misuse or upon expiration of permit.
Every such permit . shall expire at the end of one year.”

Curb loading zones may be established for businesses in an area hy desig-
nating a section of two to three stalls in length for loading during certain
hours and marked as such by signs placed at the ends of the zone. Loading
facilities are urgently needed at the beginning and close of the business day.
By permitting curb loading zones only during these periods, the areas can be
used for parking during the remainder of the day. In Midland, as determined by
the parking study, it will prove practical for these signs to have the legend:




LOADING ZONE--No Parking 7:30 AM - 10: 00AM, 4:00 FM - 5:30 PM. This woild
prohibit parking in these zones to all but commercial vehicles between the
hours shown on the signs. The rest of the time these spaces would be open to
general use. It goes without saying that the eniforcement of the use of these
zones should be extremely rigid so there will be no misuse of the intent.

No remedy can be of any value if it is modified for any reason whatso-
ever; and, after provisions have been made to accommodate loading operations
without interfering with traffic, all violations should be penalized on .an
equitable basis without regard for special privileges. The penalty for double
parking for purposes of unloading should be especially severe, since this
practice causes a disruption of traffic flow. Good enforcement of such an
ordinance has been destroyed in many cities by political pressure. Certain
types of loading and unloading were condoned: and, as a result, the whole pro-
gram collapsed. There is a need to review loading zone permits due to changes
which occur as businesses change location or loading requirements vary.
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PEDESTRIAN AND VEHICLE VOLUMES

A good traffic plan must Le based on factual evidence. Fedestrian and
vehicle volumes are two of the most important types of traffic information
which must be obtained before a development of such a plan can be undertaken.
Design criteria, intersection control and future requirements all require this
data if the traffic plan is to be assured practicability upon application. If
we are possessed of accurate knowledge concerning the movement of vehicles and
pedestrians, we are able to tailor the design of our traffic structure more
efficiently to the traffic needs. Without this intformation, we would have to
over design if we dare not risk an unsugecessful operation. This is expgnsive
and unnecessary. Since tratfic is subject to numerous fluctuations, we should
design our traffic structure upward where requirements are iiighest and diminish
where traffic needs subside.

Vehicle Volumes

Vehicle traffic volumes are collected by two methods: manual and machine.
A mechanical traffic recorder can do a very creditable job of recording traf—
fic volumes by various time increments. Turning movements at an intersection
would require complicated mechanisms; therefore, manual methods were employed
on the Midland Traffic Study.

Major traffic arteries were counted wherever important traffic transi-
tions occurred. Secondary roadways were counted on a sample-basis. Proper se-
lection of counting stations plays an important part in the success of a good
traffic study. Previous vehicle volume counts gathered in Midland permitted
the selection of count stations on a sound hLasis.

Traffic volumes were gatiiered at various points on a 24-hour basis. The
machine counts were taken either for the total 24 hours or by hourly totals
over a 24-hour period. The manual counts were taken by i5- minute intervals.
Since streets oi certain cnaracteristics have similar 24-hour traffic pat-

teras, it is not necessary to count hourly trafiic volumes at all stations.

Carrent traffic volumes are utilized to determine needed operating traf-
fic capacities and signal timing. In determining future trafiic requirements,
other factors must be added to these traffic volumes. The first factor is the
normal traffic growtih which is anticipated due to the increase in the number
of vehicles and tratfic usage. The second is generated traffic which is that
created by the new or expanded street facility wiich would not have transpired
if the facility had not been provided. The third factor is development traffic
which is created by the increased land use in thne vicinity of the street,
Future traffic reguirements are generally plotted over a twenty year span.

Midland vehicle traffic volumes gathered during the present traffic study
revealed several interesting characteristics wnen compared to traffic volumes
gathered in the past. It is nommal in the Michigan area to expect traffic vol-
ume increases around 8 percent over a year's span. Midland traffic was con-
sistently exceeding this rate of increase on several streets. Some of the
streets showing the largest increases were Saginaw Road, Poseyville Road, Ells-
worth Street, Main Street, Ashman Street and Jefferson Road. Saginaw Road
showed increases of around 80 percent since 1954, while Poseyville Road traf-
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fic has tripled since 1946. It is quite apparent from these figures that norm-

.al growth factors should be avoided when plotting Midland’ s future traffic

growth,

The reason for this individuality in Midland's traffic character is found
in the growth of the industries represented by Dow and Dow Corning. This in-
dustrial growth has been so phenominal that, as a result, many workers who are
employed in Midland live elsewhere. This imbalance between the number of people
empioyed as compared to the number of people residing in Midland indicates a
high rate of future traffic increases as more and more Midland workersmove
their families to Midland, while it is true that the workers who travel to
tineir places of employment in Midland must make two trips during the working
day with a consequent generation of traffic, they will still be making their
daily trips over the most crowded portions of tne local streets if they change
their residence to Midland. Added to this traffic will be tnat generated by
their families and those trips performed tor purposes other than going to and
from work. The high rate of industrial growtu for tiie Midland area will prob-
ably continue if present prognostications are ftulftilled. All these factors
roint towards a petter than average rate of traffic growth in Midland's
future.

The vehicle volume counts revealed several focal points for traffic con-
gestion in the Midland area. One of the most serious problems is created at
the Ashman Circle. In one small area, three streets carrying high vehicle vol-
umes interchange their traffic with one another by means of a small traffic

circle which is bisected in the middle by Saginaw Road. The concentration of

traffic Lrought togetner at this location Ly Saginaw Road, Ashman Street and
Jefferson Road creates a traftic problem wnich is in need of major corrective
measures, A vehicle flow diagram for the eignt nours between 8 00 AM to 12 0(M
and 2:00 PM to 6:00 PM is shown on Plate I5. The traffic volumes clearly indi-
cate that either more street capacity must be gained or traffic must be
diverted to other streets. There are several occasions, especially during the

“summer months, when the ultimate traific capacity of this tratiic circle is

exceeded and congestion results. Saginaw Road is a state trunkline highway
(US-10) which is one of the major tourist routes to the north. The combination
of this tourist traffic with normal Midland traffic creates- trafflc congestion
which focuses at this bottleneck. :

Table VIII suows 24-nour traffic volumes taken at several locations in
Midland. Plates 16, 17, 18, 19 and 20 siow 24-hour volumes by hourly totals.
The location of the highest traffic volumes are found on Ellsworth Street in
the vicinity of the Ashman Circle. Although Ellsworth Street is a four lane
roadway, many traffic problems are created by the large number of venicles
turning left otff ot this roadway. Saginaw Road suffers severe traffic protlems
due to the large number of vehicles attenpting to drive on a two-lane roadway.
Saginaw Road, Eastman Road, Ellswortin Street and Bay City Road are state
trunkline highways and, as such, carry large volumes of traific having origin
and destination on opposite sides of the city. Other streets in Midland carry-
ing traffic of longer trip lengths are Ashman Street, Jefferson Road Cook-
Main Street and St. Charlas-Benson Street.

‘A traffic problem is created at the intersection of Jerome Street (M-20)
and Main Street. This is illustrated hy the vehicle flow diagram onPlate 21
for the 8-hour period between the hours of 8:00 AM to 12:00 M and 2:00 PM to
f:00 PM. Jerome Street, to the southwest of this intersection, passes over the
ouly bridee leaging to the ~rea west of hmidland. Since Main Street is one of
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STREET

Ashman Street
Ashman Street
Ashman Street
Gordon Street
McDonald Street
McDonald Street
McDonald Street
Rodd Street
Benson Street
St. Charles Street
Townsend Street
Townsend Street
Cronkright Street
George Street
State Street
State Street
Haley Street
Hiley Street
Haley Street
Second Street
Main Street

Main Street
Main Street
Main Street
Larkin Street
Larkin Street
Ellsworth Street
Ellsworth Street
Ellsworthh Street
Ellsworth Street
Ellsworth Street
Ellsworth Street
Buttles Street
Indian Street
Carpenter Street
Melson Street
Saginaw Road
Saginaw Road
Saginaw Poad
Saginaw Road
Saginaw Road
Saginaw Road
Saginaw Road
Saginaw Road

At

Table VIII

CITY OF MIDLAND

24-HOUR VFHICLE VOLUMES

LOCATION

Between Larkin and Main

Between Ellsworth and Buttles
200 feet East of Ashman Circle
Between Main and Larkin

Between Main and Larkin

Between Ellsworth and Larkin
Between Ellsworth and Buttles
Between Main and Larkin

500 feet Southwest of Bridge
City Limits

Between Main and Larkin

100 feet Southwest of Ellsworth
Between Main and Larkin

Between Main and Larkin

Between Ellswortn and Larkin
Hetween Ellsworth and Buttles
Between Fllsworth and Buttles
Between Saginaw and Virginia
Between Saginew and Washington
Between Saginaw and Walsh
Between Post and Revere

Between Jerome and Ripley
Between Jerome and Fitshugh
Between Rodd and Benson

Between Jerome and Ripley
Between Jerome and Fitzhuagu
Between Jerome and Eastman
Between Jerome and Pitzhugh
Between McDonald and Ashman
Between dchDonald and Rodd
Retween State and George
Between State and Mill

Between Ashman and McDonald
Between Ashman and McDonald
Between Ashman and Rodd

Between Ashman and Rodd

200 feet West of Bastman

200 feet Hast oif Eastman

150 feet Northwest of Ashman Circle
100 feet Southeast of Ashman Circle
150 feet Northwest of Darthmouth
Between Dartimouth and Eastlawn
Between Washington and Eastlawn
150 feet Southeast of Washington

COUNT

4840
8430
5257
2526
3387
2452

667
3011
6903

6424
3630 -

3443
2425
1378
2626
872
1978
1563
1568
1435
1043
4099
1879
8327
798
1505
6949
10316
13643
13179
15617
15771
749
1914
3644
898
11292
9620
14238
13996
12221
13332
10782
11279
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STREET

Saginaw Road
Saginaw Road
Saginaw Road
Easiman Road

St. Andrews Road
Sugnet Road

W. B. Asnman {irelse
E. B. Ashman Circle
Jefferson Road
Jefferson Road
Washington Street
Washington Street
Swede Road

Abbott Road
Eastlawn Street
Viieeler Road
Darthmouth Drive
Darthmouth Drive
Jerome Street
Jerome Street
Jerome Street
Jerome Street

Tabkleyviyi (Cont.)

CITY OF MIDLAND
24-HOUR VEHICLE VOLUMES

LOCATION

100 feet Northwest of Haley
Between Haley and Second

100 feei South of Bay City Road
300 feet South of Saginaw Road
110 feet West of Saginaw Road -
Between Saginaw and Woodlawn
100 feet East of Saginaw Road
100 feet West of Saginaw Road
150 feet Nortii of Ashwan Circle
150 feet South of Ashman Circle
Between Saginaw and Eastlawn
Between Saginaw ~ud Michigan
Between Ashman and Wyllys

200 feet North of Second
Between Washington and Virginia
300 feet East of Jefferson
Between Saginaw and Airfield
Between Saginaw and Bayliss

50 feet Southwest of Main
Between Main and Larkin

Between Ellsworth and Larkin
Between Ellsworth and Buttles

COUNT

11104
11643
9869
6160
2235
1260

13746

12629
4001
8225
1088
1447
1283
1567
1678

501 -

3053
2495
10825
11002
8950
1208




MIDLAND TRAFFIC STUDY

CENTRAL TRAFFIC SERVICES

21 3d1lV¥1d

1958
| HOURLY TRAFFIC VOLUMES
STATION NO. 1 5 % 4 5 6 7 &
DAY Thur Thur Pri Fri Wed Wed Thur My
DATE 8/7 8/1 6/6 6/6 g/6 | 8/6 6/5 | 6/5
TIME !
12-14M. 52 93 97 o2 236 207 308 126
1-2 18 28 ik 39 57 ug 69 73
2-3 1k 23 g 19 ol o2 29 29
84 -] 5 9 o2 p 1 27 20 23
4-5 2 5 & 1k 17 16 37 37
e b 14 21 ug ug Lg 17 69
6-7 7l 56 309 has 585 581 639 671
7-8 L6 717 1360 1090 1059 1049 1507 1498
8- 160 379 71l 565 659 679 g1k g71
9-10 208 377 2hl ugg 671 6561 722 712
-1 176 01 285 ugl bls clp 629 725
11-12 267 kgg 387 633 959 891 958 95h
12-1P M. 3oL 555 389 609 578 g5h 1027 1013
-2 103 575 317 577 199 760 683 718
2-3 262 kg 303 532 134 672 763 827
34 292 513 399 65k 862 875 1108 1179
4-5 358 638 812 1101 1636 1595 1336 1941
5-6 157 740 4310 768 1021 975 991 901
6-7 262 433 284 570 631 ool 722 656
7-8 313 b79 , 271 565 562 535 656 663
8-9 206 183 306 562 571 R43 Bl - [
10 91 231 157 342 370 349 Ly 455
10-11 36 196 129 279 321 281 36k 368
-1 52 117 124 255 271 270 385 Lo6
ToTAL. 4099 7879 6349 10316 13643 13179 15617 | 15771
STA. NO. LOCATION ‘ ’ STA. NO.  LOCATION °

1 Main Street between Jerome and Ripley 5 Ellsworth between McDonald and Ashman

z Main Street hetween Jerome and Fitzhugh [ E”SWOI“I‘I’] between MCDOI’IU[({ and Rodd

3 Ellsworth between Jerome ond Eastman Road 7 Ellsworth between State and George

4 Ellsworth between Jerome and Fitzhugh 8 Elisworth between State and Mill
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MIDLAND TRAFFIC STUDY
CENTRAL TRAFFIC SERVICES

1958
HOURLY TRAFFIC VOLUMES
sTaTion w0.| 9 10 11 iz 13 14 15 16
DAY Thuy Thar Fri Fri Fri Wed Fri Wed
DATE /17 1/17 7/18 1/18 6/6 9/10 9/11 7/16
TIME
12_1AM, 22y 188 296 152 262 306 pub 237
12 28 83 112 76 134 7L 95 95
2-3 £0 74 99 s 114 L6 51 58 ]
34 4o o8 55 33 77 29 35 4o
45 59 Ll 36 19 3Y 31 62 59
56 £0 52 L7 28 26 kg 60 64
6-7 e22 152 1k bl 170 1ko 185 186
7-8 g39 | 797 asl 159 951 974 g12 921
89 K07 Lok 665 291 L7k 620 460 L79
510 Lgo kog 719 LI 5%1 622 50k H3Y
10-11 502 460 779 400 606 637 538 557
11-12 581 Kok 808 Lis 581 650 629 643
12-1P.M. Sl 509 870 hs7 g5k 291 709 769
12 695 518 ER% 420 556 618 574 601
2-3 g15 552 189 tog 613 652 513 533
34 821 603 9pl 370 sch 932 B15 6136
4-5 901 809 1087 621 1001 1002 ghy 1006
56 872 715 973 58k 875 96l 786 glly
6-7 799 566 896 39k 171 g7k 670 670
7-8 556 4gly 805 390 713 828 62Y 692
8-9 S4g GUTS 7h2 kil 629 751 512 502
510 ) 480 657 302 609 701 399 457
10-11 350 350 501 237 e 500 390 292
12 227 526 Log 205 365 hus 293, 302
TOTAL 11292 9620 14218 13996 J 12221 13332 lo782 11279
STA. NO. LOCATION STA. NO. LOCATION

9 Saginaw 200 feet west of Eastman Road 13 Saginaw 150 feet northwest of Dartmouth

10 Saginaw 200 feet east of Easiman Road 14 Saginaw between Dartmouth and Eastlawn

11 Saginaw 150 feet northwest of Ashman Circle 15 Saginaw between Washington and Eastlawn

12 Saginaw 100 feet southecst of Ashman Circle 16 Saginaw 150 feet southeast of Washington
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MIDLAND TRAFFIC STUDY

CENTRAL TRAFFIC SERVICES

1958
HOURLY TRAFFIC VOLUMES
STATION NO. 17 18 19 20 21 o9 5% ol
DAY Wed Thur Wed Wed Wed Thur Thur ¥ri
DATE 9/10 9/11 7/16 7/16 7/16 8/1 8/7 6/6
E
12-1AM. 225 215 146 5 29 218 233 30k
2 9k 90 13 1 7 6l 17 L
2-3 16 83 39 0 6 g 58 11
3-4 L3 47 37 3 3 20 26 10
4-5 53 57 3 5 i 23 25 19
5-6 70 76 g9 6 2 71 €7 39
6-7 161 175 165 & 23 239 291 163
7-8 879 97h 1078 115 13k 1138 891 251
89 k5 REl 553 55 Rl 588 55k 535
9-10 4aK 518 hal g ug 575 Lgy 320
10-11 513 556 ugy Lg ko Lgg 599 364
n-12 373 609 RGE 32 g7 _ %07 561 572
12-1P M. &09 862 626 115 106 "33 611 b7k
1-2 618 RE1 557 57 o1 7ug BhRY Le3
2-3 605 580 53Y s gk HEL 610 Lzl
34 6lg 705 757 43 76 689 113 Leg
4-5 997 1001 999 91 103 1088 1084 1601
5-6 808 871 160 122 209 871 862 793
6-7 607 gue 397 92 9g 559 onk 513
7-8 617 617 396 50 59 574 6ol 451
8-9 Lgg 519 30k b2 56 koo 530 L6E
9-10 7l 509 274 5] 13 272 ahy 308
10-11 41y A7) 2Ly 26 15 279 77h 292
n-12 291 o86 229 21 12 2ug 286 125
TOTAL 11104 11643 9869 1088 1Ly 10825 11002 8950
STA. NO, LOCATION STA. NO LOCATION

17 Saginaw 100 feet northwest of Haley 21 Washington between Saoginaw and Michigan

18 Saginaw between Haley and Second _ 22 Jerome 50 feet scuthwest of Main

19 Saginaw 100 feet south of Buy City Road 23 Jerome between Main and Larkin

20 Washington between Saginaw and Eastlawn : 24 Jerome between Ellsworth and Larkin
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MIDLAND TRAFFIC STUDY
CENTRAL TRAFFIC SERVICES
_ 1958
HOURLY TRAFFIC VOLUMES
STATION NO. | 2% 26 27 28 29 30 31 32
DAY Fri Fri Fri Fri Wed Wed Fri Thur
DATE 6/6 g/g 1/1% 1/18 8/6 8/6 7/18 /5
TIME -
12-144. 12 73 308 247 15 5 38 26
1-2 2 20 154 60 L I 2 2
23 1 20 94 24 3 3 0 10
34 3 g 67 2 6 0 U g
4-5 g o) 9 7 7 1 10 9
56 1 y 57 17 k4 3 5] 8
§-7 ou L6 130 26 16 15 60 15
7-8 105 391 713 362 gl 3 120 198
8-9 L7 264 589 527 102 28 252 118
9-10 T4 232 695 kg 136 Lg 335 1 121
-1 55 274 £10 632 158 oLl 156 120
1112 66 312 895 p16 203 43 192 226
12-1P .M. 83 397 | 925 glhy 227 54 271 219
1-2 69 2ph 849 plip 221 4g 212 147
2-3 bb 256 £19 K80 209 36 180 1o
3-4 bl 290 750 £19 216 39 204 215
4-5 125 Upp 1058 1262 224 3 300 Uo7
58 105 420 963 1368 265 59 34E 100
5-7 eia} 361 798 728 86 37 252 62
7-8 el 378 789 246 51 19 201 78
8-9 2% 318 738 807 80 32 gl g5
3-10 36 219 611 889 57 27 60 57
10-11 Lo 190 ug1 Wyl iy 29 g 38
1-12 11 126 il | 302 37 10 12 Pl o)
ToTAL 1208 5257 13716 19629 sli5e 667 3hh3 2626
STA. NO. LOCATION STA. NO. LOCATION
25 Jerome between Ellsworth and Buttles 29 MeDonald between Ellsworth and Larkin
26 Ashman 200 feet cast of Ashman Circle 30 MeDonald between Ellswerth and Buttles
27 Westbound Ashman Circle east of Saginaw 31 Townsend 100 feet southwest of Ellsworth
28 Eastbound Ashman Circle west of Saginaw 32 State between Ellsworth and Larkin
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MIDLAND TRAFFIC STUDY

CENTRAL TRAFFIC SERVICES

1958
, HOURLY TRAFFIC VOLUMES
STATION NO. 33 Zh 35 36 37 38 %9 Lp
DAY Thur Ked Wed Thur Thur Fri Fri Thur
DATE 6/5 9/10 9/10 g/11 9/11 g/8 g/8 /17
TIME
12-1AM. 12 ho 0 16 o7 he 128 13
1-2 3 3 6 7 7 g 1h 50
2-3 b L 2 N 3 M 33 21
3-4 1 9 5 3 5 2 5 11
4-5 o o 1 P |3 0 6 ik
5-6 1 o 11 1% 2 7 3 17
6-7 29 27 20 21 31 o7 43 9g
7-8 %6 379 o5 165 156 308 /R0 627
8-9 27 Y7 10L 78 g6 211 305 28R
9-10 63 146 99 5L 71 189 207 219
10-11 27 115 g2 66 65 160 253 285
11-12 55 143 157 68 71 237 289 258
12-1P .M. g5 290 230 138 1Lg PRE BRE 30
1-2 53 146 102 125 95 152 317 296
23 37 96 79 78 3 172 259 38
3-4 57 173 153 1ug 122 oRg 358 354
is L 95 262 252 138 164 339 530 584
5-5 65 337 o8k 121 1lK g2 720 605
6-7 43 153 131 74 g0 262 476 389
7-8 K 177 - 86 93 234 345 338
8-9 4a 123 105 hy 12 222 387 306
9-10 20 143 127 sl "8 175 291 233
10-11 21 63 Lo 29 39 163 256 178
- 1k 65 57 o3 37 101 197 136
roTAL 872 3053 2495 1563 1568 kool 6225 6160
STA. NO. LOCATION STA. NO. LOCATION

33 State between Elisworth and Butiles 37 Haley between Saginaw and Washington

34 Dartmouth between Saginaw and Airfield 38 Jefferson north of Ashmean Circle

35 Darimouth between Saginew and Bayliss 39 Jefferson south of Ashman Circle

35 Haley between Saginaw and Virginia 40 Eastman Road 200 fee? south of Saginaw




MIDLAND TRAFFIC STUDY

CENTRAL TRAFFIC SERVICES
1958
VEHICLE FLOW DIAGRAM

MAIN AND JEROME
8:00 AM — 12:00 M 2:00 PM — 6:00 PM

STREET

2000
No. of Vehicles

PLATE 21




‘the important husiness streets of Midland, a large amount of traffic turns
from Jerome Street to Main Street. There is almost an equal volume of traffic
turning from the northeast on Jerome Street to the southeast on Main Street.
This large volume of turning movements under traffic sienal control creates a
congestion point.

The present system of tratfic control of Main Street has revealed some
abnormal distributions of directional traffic. Plate 22 shows a graphic dia-
gram of 8-hour traffic between the hours of $:00 AM to 1200 M and 200 FM to
6:00 PM along Main Street from Asiman Street to Townsend Street. Proceeding
from one street to another, it is possible to analyze this peculiar distribu-
tion. Northwest of Asnman Street, Main Street traffic is well balanced between
both directions of travel. 2,006 as against 2, 088 vehicles. Between Ashman
Street and McDonald Street, however, there are 2, 418 vehicles going southeast
as compared to 1,583 vehicles going nortnwest. This is accounted for by Ashman
Street being.one-way to the soutiiwest. A large numuver of vehicles (828) leaves
Ashman Street and go southeast on Main Street into the business area of which
the greatest portion lies in this direction. Both McDonald Street and Rodd
Street are southeast of Ashman Street, and Loth are one-way in the northeast
direction. This means that more tratffic leaves Main Street in this area than

can enter. Rodd Street deadends at Main Street; therefore, traffic can. only
depart on the outhound leg. Although McDonald Street has two legs with one
feeding into Main Street from the southwest, more traific departs than enters

due to the southwest leg having its terminus in the parking lot next to the
river. :

As a result of these conditions, we tind that Main Street traffic re-.
verses its directional imbalance at Rodd Street. Northwest of Rodd Street we.
find that there are 1,660 vehicles flowing northwest on Main Street while.

2,276 areflowing southeast. Southeast of Rodd Street, 2,523 vehicles are flow-
ing northwest while only 1,585 are flowing to the southeast. Southeast of
Townsend Street this directional tendency again suifts to the opposite direc-

tion. At this point, 1,405 vehicles go tothenorthwest while 2,585 vehicles flow

to the southeast. This is caused by Benson Street tratffic turning only right
as 1t enters Main Street. It cannot enter Townsend Street since Townsend

Street is one-way southwestoound at this point. Tnis traffic must proceedf

southeast on Main Street.

A two-way street sucn as Main Street, which undergoes such directional
imbalance in traffic flow from one block to another, is suffering from opera-
tional deficiencies which can have an adverse effect on business. This condi-
tion certainly indicates the need of corrective measures. Itmight be question-
ed that this unbalanced traffic flow is caused by the choice of the 8 hours
taken out of the 24-nour day. This is not true since the 24-hour counts indi-
cate the same tendency.

Plate 23 shows the percent distripbution of weeckday dailly traffic in the
Main Street business area. Although there are two peak periods between the
hours of 7:00 AM to 8: 00 AM and 5:00 PM to 6:00 PM, there is a consisteutly
large volume of traffic from 11:00 AM fo 7:00 BM. Naturally, the counts taken
on Thursdays, which nave evening shopping nours, revealed heavy volumes up to
9:00 PM, but the chart represents the composite average oi weekdays.

A Similar chart was prepared for the Ashman Circle business area. This is
shown on Plate 24. Since there is more tratftic ol an arterial character flow-
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1958
MAIN STREET BUSINESS DISTRICY

WEEKDAY 8-HOUR VEHICLE TURNING MOVEMENTS
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PERCENT DISTRIBUTION OF WEEKDAY DAILY TRA-FFEC
MAIN STREET BUSINESS AREA
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PLATE 23




MIDLAND TRAFFIC STUDY
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PERCENT DISTRIBUTION OF WEEKDAY DAILY TRAFFIC
ASHMAN CIRCLE BUSINESS AREA
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ing through this area, we do not find sharply defined peaks. The strongest
peak occurs between the hours of 5:00 PM and 6:00 PM where work to home traf-
fic is mixed with shopping traffic and trunkline traffic through the area.
This chart shows that any measures taken to improve traffic capacity must be
taken over a iwenty-four hour period due to the broad dlstrlbutlon of traffic
volumes.

Another traffic problem of serious proportions revealed by the traffic
volumes is at the Benson Street Bridge. This Bridge is of steel-truss construc-
tion and built near the turn of the century. It carries two moving lanes of
traffic. Although the bridge is safe at the present time, loading restrictions
are necessary because of its construction and age. Traffic counts revealed
that this bridge is carrying around 7,000 vehicles a day on summer weekdays.
One count showed 8,000 vehicles on a Friday in June. This traffic volume far
exceeds the traffic carrying capacity of a two lane roadway. It is quite ap-
parent that a four lane bridge is needed.

The problem magnifies itself when we consider that all of the traffic
coming from Benson Street must enter Main Street at a ‘tee’ intersection. It
was found by previous experience that the left turn from Benson Street to Main
Street had to be prohibited since it interfered with the left turning vehicles
entering Benson Street from Main Street. Even with this restriction in traffic
movements, there is considerable congestion at this intersection. There is no
question that it would be highly desirable for this traffic to enter tne down-
town business area at a location southeast of this point. This particular
traffic problem will be discussed in greater detail in another part of the
report.

Ellsworth Street is a route used very heavily by employees of Dow and Dow
Coming. This is shown very vividly in Plate 25. This chart shows the direc-
tional traffic movement on Ellsworth Street on an average weekday in the sum-
mer. The southeast bound traffic movement shows a strong morning peak between
the hours of 7:00 AM to 8:00 AM. while the northwest bound traffic shows a
peak between the hours of 4:.00 PM to '5:00 PM. This is the effect of workers
coming and going to work. Not only is this traffic highly concentrated in the

reak hours, but it is also highly directional. Both factors contrikbute to the-

inefficient use of the roadway.

Traffic coming and going from Dow Chemical Company naturally becomes more
concentrated near the parking areas serving the plant employees. This is par-

‘ticularly bad in the area on Ellsworth Street- starting at Haley and extending

along Bay City Road to Saginaw Road. In order to plan for this traffic, a good
understanding of the turning movements and volumes is required. We are able to
base our traffic plan on the several fine vehicle turning movements taken by
Dow Chemical Company people in the past whicti are confirmed and reinforced by
our own traffic counts.

The new Dow Administrative Center now being constructed in the area bound-
ed by Swede Road, Eastlawn Street (extended), Abbott Road and Second Street
will be the generator of considerable traffic volumes in the future. It was
necessary to take counts in this area as a basis of determining predicted
street usage from this development.

A Highway Needs Study was being taken -at the time of this traffic study.
The City of Midland was required to provide the State Highway Department with
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information on traffic and construction for bothh the arterial and collector
street system. This information gives the 1858 peak hour volumes, the practi-
cal capacity of the roadway for a one-hour period and the 1978 design hour
volume. This information permits an efficient planning of a street improvement
progran designed to get the most results for the smwallest outlay of funds.
Central Traffic Services provided the city with the traffic information,

Pedestrian Volumes.

Pedestrians become a problem whenever they intermingle with a vehicle
traffic stream. With the exception of the school crossings and the workers
coming and going to their vehicles in the parking lots, Midland's pedestrian
problem is concentrated in the downtown business area. In this area, tiey are
preseat in such quantities that they must be subject to traific signal control
‘in the same manner as venicles., Pedestrian counts were taken at the intersec-
tions of Main Street with Ashman, McDonald and Rodd Streets. Plate 26 is a
flow diagram ot tnese pedestrian crossings. These counts were taken in a one-
hour interval, The largest volume of pedestrians was found crossing Ashman
Street on the northeast side of Main Street. There were ggg pedestrians using
this crosswalk in a one-hour interval. The largest number of pedestrians
crossing Main Street was also at this intersection. There were 574 pedestrians
crossing on the northwest crosswalk. The number of pedestrians diminish as we
move southeast along Main Street. The large number of both vehicles and pedes-
trians at this intersection require special tratific control measures.

All pedestrian counts were taken by manual counts. By this method, it was
possible to detemine the number of pedestrians who were properly obeying the

pedestrian signals, since all three intersections were controlled by Loth

vehicle and pedestrian signals. For no apparent reason, most or the pedestrian
signal violators seem to be concentrated at the intersection of McDonald with
Main Street. These figures reveal the need of enforcement if the signals are
to provide their proper efficiency.
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~ SPEED AND DELAY

The definition of the word ‘speed’ and the word ‘delay’ scems to indicate
that this chapter of the report is dealing with two opposites. Although this
may be true, each one of these factors, if improperly controlled, can cause an
adverse effect on the driver of a vehicle. Although we commonly accept the be-
lief that speed and accidents go hand in hand, we do not always feel the same
about delay. Delay can likewise cause accidents: and, hLesides, it can cause an
economic‘lossn'ihese economic losses are the additional operating costs of the
vehicle, the loss to the driver time which could otherwise be spent in gainful
financial venture and the loss of business caused by drivers avoiding an area
possessing a consistent delay factor in the street system surrounding it. Ac-
cidents will likewise produce an economic loss.

Delays can cause accidents, since vehicle drivers in areas where delays
are present desire to drive at a higher speed. When he must slow down, danger
of acollision is always higher than in a well-regulated traffic stream. Delays
also have an adverse effect on the driver’s psychological behavior. Too many
delays will cause some drivers to perform maneuvers which would never be con-
sidered under more pleasant driving conditions.

Speed is not a serious problem in Midland. This should not be interpreted
as meaning that more attention to this problem can be forgotten. The section
on Accidents. revealed that in 6 percent of the Midland accidents, a violation
of the posted or statutory sreed was the cause of the accident. In order to

- reduce the problems created by eicessive speeding, Midland should strive to

establish logical and realistic speed zones and then provide good law enforce-
ment so that the public is always conscious of its presence.

Vehicle Speed Studies

The purpose of taking speed checks is o locate the areas where excessive
speeding i5 a problem and to-use factual data for the establishment of speed
zones. The speed with which the average driver will travel over a roadway is
dependent on various conditions. The most important are the physical charac-

teristics of the roadway, the presence of vehicle and pedestrian traffic, the.

weather, the condition of his vehicle and the posted speed. Several studies
have shown that the latter condition is true only when the speed zone does not
appear too illogical to the driver’s senses. This means that extreme care must
be taken in the establishment of a speed mone, Public¢ resentment to enforce-
ment of an abnomally low speed zone ‘may result in a relaxing of enforcement
of all speed zones, good or bad

Sltes.for the taking of speed checks in Midland were selected by studying
accident locations where sreed was the cause of the problem and where the
police have been finding the most disobedience to the posted speed zones. The
locations selected were studied by marking out a speed trap 220 feet long. The

- time required by a vehicle to travel this distance was used to compute its
speed. One hundred car samples were taken at each location. No checks were

made when the path of a-car was impeded by another vehicle or any other fac—
tors which would not be considered normal for the particular roadway being
studied. Checks were made on Ashman Street, Swede Road, Washington Street,
Carpenter Street, Jefferson Road, St. Charles Street, Saginaw Road, Jerome
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Street, Main Street, Ellsworth Street, Eastman Road, St. Andrews Road, East-
lawn Street and Indian Street. Tables IX, X, and XI show the results of the
speed checks taken on these streets. :

Speed Recommendations

The first station studied was on Ashman Street 200 feet east or Boston
Street. The posted speed is 25 miles per hour while the checks shows an aver-
age speed of 28.2 miles per hour. The 85th percentile speed was 31.3 miles per
hour. At this point, it is well to discuss the meaning of the 85th percentile
speed.

This speed is calculated for each location where a speed check is. taken,
since this speed is recognized on a national basis as the point at which the
maximum speed should be established. In establishing a maximum speed, it must
be remembered that the average speed is not expected to be as high as this
value. Studies have shown quite conclusively that establishing a maximum speed
at the 85th percentile limit does not have the effect of raising the average
speed. This point has a real meaning when we consider that fifteen percent of
the drivers are exceeding this value. Even if we apply a ‘tolerance’ factor
and arrest only those drivers who exceed the speed limit by a certain amount, -
we would still find g sufficient number of motorists subject to arrest. It is
a well-known fact that if too many people are guilty of a certain law viola-
tion, the law is difficult to enforce. The small difference between the 85th
percentile speed and the average speed in Midland, especially at 35 miles per
hour and under, show the reasonableness of these statements, Whenever it is
necessary to post a meximum speed limit whieclk is considerably under the 85th
percentile speed, some somnd supportiue evidescd should bé provided., The. aver-
age driver will exercise reasonable care and drive at a proper speed for con-
ditions, unless there is some “boobytrap” in the roadway. It is very seldom
that such a condition cannot be brought to the driver’s attention by other
methods or eliminated.

The 85th percentile at the speed station studied on Ashman Street would
indicate a speed of 30 miles per hour. Since other portions of this report
will deal with traffic control measures on Ashman Street, which will have an
effect on speed control, this will be dealt with later.

Swede Road was checked for speed between Eastlawn Street and Airfield
ILane. The average speed was 29.4 miles per hour, while the 85th percentile
speed was 32.6 miles per hour. The present zone has a maximum speed of 25.
This can be raised to 30 miles per hour and still require considerable en-
forcemeni to confine the motorists to these limits. :

Washington Street was checked for speed between Eastlawn Street and Air-
field Lane. The average speed was 29.1, while the 85th percentile speed was
34.0 miles per hour. The present zone is posted for 30 miles per hour. It is
recommended that this zone be retained.

Carpenter Street, between Townsend Street and George Street, shows an
average speed of 26.9 and an 85th percentile speed of 33.3 miles per hour. It
is possible to raise this speed to 30 miles per hour, although Carpenter Road
is designated as a major arterial street in the proposed major street plan and
should experience increased traffic.
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Light Conditions

Iight X

Speeds in MPH

Over 50

45 - 50

40 - 45

35 - 40

30 - 35

25 - 30‘
Under 25
TOTAL

AVERAGE ‘SPEED
85th PERCENTILE

ESTABLISHED‘SPEED

Station

O s W D

Station
No. -

1

1

1

3 3.
26 26,
49 49.
19 19.
100 100

1
%

Ashman 200 feet East of Boston
Swede Road Between Eastlawn and Airfield
Washington St. between Eastlawn and Airfield Fri.
Carpenter St. between Townsend and George

Jefferson Rd. between Second and Carpenter

Weather
Clear X Cloudy Rain
Station 2 Station 3
No. , No. %
0 0.0 0 0.0
0 0.0 0 0.0
6 6.0 13 13. 0
46 46.0 34 34.0
42 42.0 37 37.0
6 6.0 16 16. 0
160  106.0 100  100.0
291
24.0
30
Day-and Date
Fri. 9/12/58
Fri. 9/12/58
'9/12/58
Fri. 9/12/58
Thur., 9/11/58

' Table IX

MIDLAND TRAFFIG SURVEY

Central Traffiec Services

VEHICLE SPEED SUMMARY

Snow

Station
No.

0 0.

G 0.

19 19.
52 . 59,
26 26,

100
26q9
$33.3
25

Time and

12: 45 PM

4;45 PH
10: 10 AM
1:40 PM
4:00 PM

100.

Pavement Condi tion

Dry X
4 Station
A No.
0 0 0
; O_W‘ 0
.0 0
.0 9 4.
0 74 37.
0 - 95 47
0 22 11.
o 200 100,
28.8
33.3
25
Length of Count
to 1f20_PM
to 5:20 PM
to 11:05 PM
to 2:50 PM
to 5:00 PM

Wet Icy
D
%

.0

35 Minutes
35 Minutes
55 Minutes
70 Minutes
60 Minutes
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Jefferson Road, between Second Street and Carpenter Street, shows an
average speed of 28. 8 and an 85th percentile speed of 33.3 miles per hour.
This is a major arterial street and should be raised to 30 miles per hour.

St. Charles Street, 1,000 feet north of the Chesapeake and Ohio Railroad
tracks, shows an average speed of 35.4 and an 85th percentile speed of 39.5
miles per hour. It is recommended that the present 35 miles per hour speed
zone be retained, since the parking lot entrances o1 tuhe Dow Chemical Company
are south of this location while just north of this point there are some in-
tersections with poor alignment changes plus the Benson Street Bridge. More
enforcement will assist in keeping the speeds down tiirough this area.

Saginaw Road, 200 feet east of Sturgeon Road, shows an average speed of
43.2 and an 85th percentile speed of 52.7 miles per hour. This location
shows the most marked spread between the average speed and the 85th percentile
speed, which indicates that several motorists are travelling at higher speeds.
This is proven when we find that 17 percent of the drivers sampled are travel-
ling in excess of 50 miles per nour. Saginaw Road is US-10; therefore, the
speed is established by the joint authority of the State Highway Commissioner
and the Commissioner of State Police. The zone shows need of enforcement.

Saginaw Road, 500 feet west of Eastman Road, has an average speed of 41.1
and an 85th percentile speed of 48. 1 miles per hour. The zone is posted for 45
miles per hour and is apparently working quite satisfactorily.

Jeromte Street, 400 feet west of the bridge, has an average speed of 43,4
and an 85th percentile speed or 52.1 miles per hour. The zone is posted for '50
miles per hour, which is guite consistent with the speed check data.

Main Street, between Auburn Street and Hubbard Street, has an average
speed of 27.2 and an 85th percentile speed of 32.1 miles per hour. These
figures indicate the need of more enforcement to the present speeds. In view
of the proposed traffic control changes proposed for this street, no speed
changes are recommended under the present operation.

Elisworth Street, between George and State Streets, shows an average
speed of 26.9 and an 85th percentile speed of 28.7 miles per hour in & zone
which is posted for 25 miles per hour. This seems to be working well, in view
of the large traific densities which are found on this route.

Bastman Road, 500 ieet north of St. Andrews, has an average speed of 33.0
and an 85th percentile speed of 38.2 miles per hour. A speed of 30 miles per
hour is indicated as being most satisfactory.

St. Andrews, between Jefferson Road and Washington Street, has an average
speed of 27.4 and an 85th percentile speed of 32.1 miles per hour. If St.
Andrews is to be a major arterial Street and construcfed to arterial street
standards, a 20 mile per hour speed limit is reasonable and proper.

Fastlawn Street, 700 feet west of Bayliss Street, has an average speed of
28.3 and an 85th percentile speed of 33.4 miles per hour. The present speed
limit is 95 miles per hour. This can be raised to 30 miles per hour if the
recommendations which follow are adopted.

Indian Street, between Ashman Street and McDonald Street, has an average
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Light Conditions
Light X Dark

ESTABLISHED SPEED 35

Station

Speeds in MPH

No.
Over 50 it 0.
45 - 50 1
40 - 45 8
35 - 40 41 41.
30 - 35 44 44,
25 - 30 6 6.
Under 25 0 0.
“TOTAL 100 00
AVERAGE SPEED 35.4
85th PERCENTILE 39.5

%

Table X

MIDLAND TRAFFIC SURVEY
Central Traffic Services

VEHICLE SPEED SUMMARY

Weather

Clear X Cloudy - Rain
Station 17 Station 8
No. % No. %
17 17.0 4 4.0
26 26.0 18 19.0
23 23.0 28 28.0
22 22.0 29 29.0
9 9.0 14 14.0
3 3.0 6 6.0
0 6.0 0 0.0

100 10G¢.0 100 100. 0

43.2 41.1
527 481
45 45

Station Day and Date
§. St. Charles St. 1000 ft. N. of C & 0 R.R. Fri. 9/i2/58
7. Saginaw Rd. 200 ft. E. of Sturgeon Rd. Thur. 7/17/58
8. Saginaw Rd. 500 ft. W. of Eastman Rd. . Thur. 7/17/58
9. Jerome St. 1000 ft. W. of Bridge Fri. 7/18/58
10, Main St. between Auburn and Hubbard Fri. 7/18/58

Favement Condition

Snoﬁ Dry X Wet Icy
Station 9 Station 10
No. % No. %
27 27.0 0 0.0
21 21.0 0 00
17 17.0 1 1.0
20 20.0 g 9.0
9 3.0 28 28.0
6 6.0 31 31.0
0 0.0 31 31.0
100 100.0 100 100.0
43. 4 27.2
52.1 32.1
50 25
Time and Length of Count
3:50 PM to 4:15 PM 25 Minutes
10: 30 AM to 11:10 AM 40 Minutes
2:40 PM to 3:14 PM 35 Minutes
10:10 AM to 11:00 AM 50 Minutes
2:15 PM to 3:25 FM 70 Minutes
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Light Conditions Weather
Light X Dark Clear X Cloudy Rain
Speed in MPH Station 11 Station 12 - Station 13
No. A No. A No, %
Over 50 0 0.0 0 0.0 0 0.0
45 - 50 0 0.0 0 6.0 0 0.0
40 - 45 0 0.0 4 4.0 0 0.0
35 - 40 4 4.0 29 26.0 3 3.0
30 - 35 o 9 9.0 43 43.0 15 15.0
25 - 30 %H 45.0 22 22.0 49 49. 0
Under 25 42 42. 0 2 2.0 33 33.0
TOTAL 100 100.0 100 100. 0 100 100.G
AVERAGE SPEED 26.9 33.0 27.4
85th PERCENTILE 29.7 38.2 32.1
ESTABLISHED SPEED 25 30 25
Station _ Day and Date
1i. Ellsworth St. between George and State Fri. 7/18/58
12. Eastman Rd. 500 ft. N. of St. Andrews ¥ri. 8/8/58
13. 8t. Andrews between Jefferson & Washington Fri. 8/8/58
14. Eastlawn 700 ft. W. of Bayliss Fri. 8/8/58
15. Indian between Ashman and McDonald Sat. 8/9/58

Table XI

MIDLAND TRAFFIC STUDY
Central Traffic Services

VEHICLE SPEED SUMMARY

Pavement Condition

Snow Dry X Wet Icy
Station 14 Station 15
No. % No. %
3] 0.0 0 0.0
0 0.0 0 0.0
1 1.0 0 0.0
7 7.0 3 3.0
16 16.0 10 i0.0
46 46.0 40 -40.0
30 30.0 47 47.0
100 100.0 100 10¢.0
28.3 25.3
33.4 29.1
25 25
Time and Length of Count
3:45 PM to 4:25 PM 40 Minutes
9:00 AM to 10:45 AM 105 Minutes
11:1¢ AM to 12:30 PM 380 Minutgs
2:30 PM to 4:15 PM 105 Minutes
9:30 AM to 16:50 AM 70 Minutes




speed of 25.3 and an 85th percentile speed of 29. 1 miles per hour. The present
speed limit is 25 miles per hour and is quite satisfactory for the proposed
usage of Indian Street. :

One type of location which presents a problem in speed control is the
school zone. It is well recognized that the presence of children on or along a
highway is not consistent with higher vehicle speeds. It would appear that we
are being inconsistent by recommending the raising of the existing speed limit
of 25 to 30 miles per hour on Eastlawn Street in view of the large school lo-
cated just east of Washington Street. A special school speed limit sign with a
‘blankout’ message and flashers is now being officially incorporated in the

Michigan Manual wi tniform Traffic Control Devices. It is recommended that thig.

sign be used on both approaches to this school so that a25 mile per hour speed
limit will be in effect only at those times when the students are coming from
and going toyschool. The added attention gathering characteristics of thissign
will give better protection than the present 25 mile per hour limit and yet
permit the motorist to drive at the more reasonable 30 mile per hour limit dur-
ing all normal periods of driving.

Midland is already acquainted with this sign, since they are installed at

the school on Carpenter Street. It is unfortunate that this sign carries the.

speed legend ‘207, since this speed is illegal in Michigan. This speed can be
posted no lower than 25 miles per hour, since this is the minimum speed on a
public street in a residential area. This speed is not unreasonable when we
understand that it is the maximum speed permitted and that the driver can fur-
ther reduce his speed in case the actions of students adjacent or on the road-
way require such action. Regardless of the maximum speed, a driver may never
drive his car faster than conditions permit. In view of all these conditions,
a 20 mile per hour speed limit is not logical.

Although every effort was made to cover the areas where excessive speed
was a problem, it is very possible that this trouble can occur in other areas.
The police department should make periodic checks at various locations where
speed may be a problem. This will rid the drivers of any assurances that cer-
tain areas are immine to speed enforcement. The speed recording devices should
not only be used for enforcement, but alsc to aid in the establishment of more
logical speed limits. :

Speed and Delay Studies

Speed studies indicate the running speeds of vehicles at a designated
point, but this information may not always be an accurate criteria of the
amount of time it takes amotorist to travel through a certain area. Many times
a vehicle is required to make a complete stop. The motorist sometimes attempts
to regain this lost time by excessive speeding in another area. These two
widely separated speeds may balance out to a respectable travel time. In order
to obtain a proper analysis of the time-ftravel characteristics along a certain
route, a speed and delay study is taken. By this mefhod, a test vehicle is
driven in a traffic stream in as nomal a mannher as possible. The test vehicle
passes the same number of vehicles that pass it and the speed limits are
obeyed as closely as possible. Four-toutes were selected for these tests.
These were Main Street from Revere Street to State Street, Ellsworth Street
from Jerome Street to Buttles Street and Bay City Road from Buttles Street to
Saginaw Road and Ashman Street trom Ashman Circle to parking lot. All runs
were made in normal traffic conditions.
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Flate 27 shows the results of the speed and delay study taken on Main
Street. The average speed from start to finish counting all stop times was
11,9 miles per hour for southeastbound traffic. This speed was 9.7 miles per
hour for northwestbound traffic. The poor traffic signal progressive timing
and lack of a uniform {raffic signal cycle for all the signalized intersec-
tions accounted for two stops in each direction. Right and left turning
vehicles, along with parking maneuvers, created interferences to the free
movenent of the test vehicle. The establishment of a uniform traffic signal
cycle length, along with a type of traffic operation which will permit good
traffic signal progression, will do much to improve the travel time along this
street and also reduce the factors which create accidents. Proper timing of
the pedestrian signals will permit left and right turning vehicles to move out
of the way of through traffic. '

Plate 28 is a graph of the speed and delay study taken on Ellsworth
Street. Again we find that slow speeds are characteristic of the trial runs in
both directions. The trip to the southeast averaged 131.9 miles per hour, while
the trip to the northwest averaged 9.7 miles per hour. Traffic was quite heavy
on Ellsworth Street when these runs were made, but the only stops were the
ones reguired by the traffic signals. The heavy vehicle storage during the
“red” phase of the traffic signals on Ellsworth Street caused traffic to slow
down for a considerable distance behind these storage areas. This resulted in
vehicles being unable to keep up the progressive speed for which the traffic
signals were timed.

Plate 29 shows the graph of the speed and delay study taken for Bay City
Road. This route is a continuation of Ellsworth Street, and the traffic condi-
tions during the speed and delay tests were approximately the same., An Averape
speed of eastbound vehicles was 13.9 miles per hour, while westbound vehicles
maintained 11.9 miles per hour. The traffic moving out of the Dow Chemical
Company's parking lots located throughout this area caused traffic to move at
these slow speeds. Most of these slowdowns were caused by turning movements
entering and leaving Bay City Road. The traffic sienals were operating on stop
and go during this period. Traffic moves through this area gquite smoothly when
the signals are on flasher operation during non-shift change periods.

Plate 30 shows the graph of the speed and delay study for Ashman Street.
considerable delays were experienced on this route, particularly in the vicin-
ity of Ellsworth Street where traffic leaving the parking lot of a supemmarket
interfered with vehicles stored or moving through the traffic signal. There is
little that can be done arout this, since the driveway is already directional
onto Ashman Street. Southwestbound traffic moved at an average speed of 15.5
miles per hour, while northeastbound traffic averaged 14.7 miles per hour.
Traffic volumes exceed practical capacity for the present street widths;
therefore, the one-way plan offered later in the report should be seriously
considered as a means of -improving travel time through this area.
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TRAFFIC SIGNALS

The Existing Systenm

The City of Midland has thirty signalized intersections which are in
operation at the present time. The entire system was completely inventoried
and it was quite apparent that the city has provided good, modern traffic sig-
nal controllers and heads at most of the intersections. Saginaw Road (US-10)
and Bay €ity Road-Ellsworth Street (US-10BR: M-20) are state trunkline nigh-
ways and therefore under the jurisdiction and operatiocn ot the Michigan State
Highway Department. The traffic signal at the intersection of Jerome and Main
Streets is also under the control of the State Highway Department.

There are two flexible interconnected traffic signal systems which are
supervised by master controllers located in the city. One is the interconnect-
ed system which extends from the traffic signal al the north end of the Ashman
Traffic Circle and Saginaw Road and runs along Saginaw Road to the intersec-
tion of this highway with Washington Street. The traffic signal controlled Ly
the city and located at the intersection of Washington Street with Kastlawn
Street is also connected to this system, The master controller for this signal

"system is located at the intersection of South Askhman Circle Drive with

Saginaw Road. The second interconnected system lies along Bay City-Ellsworth
Street and extends from the intersection of Bay City Road and Saginaw Road to
the intersection of Ellsworth Street and Ashman Street. The master controller
is located at the intersection of Saginaw Road with Bay City Road. The traffic
signals located at the intersections of Asnman Street with Indian Street, and
Haley Street with Indian Street, controlled by the city, are also intercon-
nected to this system.

All of the traffic signals in the above two interconnected systems have
three dials with the exception of the controller located at the intersection
of Ashman Street with Indian Street. This controller has only a single dial.
Each dial on a controller permits one time split, one cycle length and one
offset. Good advantage is being taken of the flexibility in signal timing
available at these locations. '

There are five traffic signals located on Main Street at the intersec-
tions of Jerome, Ashman, McDonald, Rodd and Townsend Streets. These signals
are located close enough together so that they must operate in synchronization
with one another if vehicle progression from signal to signal is to be ob-
tained. The timing in effect at present is very inefficient and one or more
signal stops are necessary on any trip along Main Street tiirough this area.
The traffic signal at the intersection of Main and Jerome Streets is operating
on a 65 second cycle while the signals at the other four locations are operat-
ing on a 75 second cycle. Since all of the traffic signals on Main Street are
operating on a two-phase operation, there is no reason for this dissimilar
operation. This variation in cycle length causes a different vehicle progres-
sion movement for every cycle change resulting in poor capacity and the en-
couragement of speedineg,

The traffic signals at the intersections of Main Street with Ashman,
McDonald, Rodd and Townsend Streets have one, three color, span-suspended
traffic signal head for vehicle control and neon pedestrian signals mounted on
posts at the far end of each cross-walk. This isolation of pedestrian signals
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from vehicle signals is very sound practice which should be Contiﬁued on all
new pedestrian signal installations. The visibility of overhead signals can be
improved considerably by the installation of dual heads for each signalized

~direction. This deficiency is quite apparent when these four traffic signal

installations are compared with the one at the intersection of Main and Jerome
Streets which nas two signal faces in each direction. The same is true with
the other traffic signal installations in Midland which have only one head for
vehicle traffic. ‘

The traffic signal head at the intersection of Saginaw Road with Eastman
Road has an oversized opfical system. Standard traffic signals have an 8 inch
lens for each signal color while this signal has a 12 inch lens. This results
in a much improved visibility to the signal. Under the operation of a single
head, 8 inch traffic signal, this intersection was one of the high accident
locations of the state. The present over-sized traffic signal head has reduced
the accident record to a nominal amount for an intersection which carries such
extremely high vehicle volumes. :

The traffic volumes which pass through this intersection during week-ends
in the summer reach such proportions that the signals must be placed on manual
operation if any semblance of efficient traffic operation is to be maintained.
For this purpose, a push button is wired and placed on the controller. A traf-
fic actuated controller would perform a better job gt this intersection than a
fixed-time controller. Under this type of operation, vehicles actuate either
magnetic or radar detectors which in turn regulate the green time of the sig-

nal. This permits those legs which have the most traffic to receive the long-

est green signal time, HExcept in extremely heavy traffic periods this would e-
liminate the need for a police officer who must regulate this traffic signal

" by manual control,

The signals at the intersection of Saginaw Road with North Ashman Circle
Drive and South Ashman Circle Drive also have this manual control., It is not
recommended that these two signals be traffic actuated since it is more im-
portant that they work in a fixed-time relationship for the purpose of vehicle
progression with the signals southeast of Ashman Circle. The signal at the in-
tersection of Saginaw Road and BRay City Road is also wired for manual control
due to the extremely heavy traffic volumes which pass through this location.
One of the dials of this controller establishes a three-phase operation for
vehicles making a left turn from the south to the north. This dial is brought
into operation only at the period when this left turn movement is heavy. Dur-
ing the remainder of the day this signal operates on a standard two-phase

pasis. The reason for this shift in operation is that three-phase operation -

would cause considerable congestion and delay at those periods of the day when
traffic is heavier from the east, west and north. The opening of the new M-20
expressway to the east of this location has resulted in a 'shift of heavy traf-
fic to the east leg of this intersection, particularly in the worning hours.
This has required the State Highway Department to give all the time possible

to the east-westi movement of traffic. Further changes in the traffic pattern .

at this intersection can be anticipated as the expressway construction.is ex-
tended into and aropnd Midland,

Traffic Signal Operation

Traffic signals are often considered a cure for all traffic ailments re-
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gardless of their cause. While many people do not share in this extreme belief
they cannot see any hamm which might result from atraffic signal installation,
We would be very negligent if we did not warn about the fallacy of this view.

A traffic signal can cause some definite harm when we consider that while giv-
ing assignment of right-oi-way to one traffic movemeht another traffic move-
memt is blocked. The signal is beneficial only when the assignment of right-of-
way offsets the disadvantoge of stopping vehnicles which mignt not otherwise be
stopped. A signal is also justified when it can produce a reduction in the
accident experience of the intersection. Comprenensive accident studies are
beginning to reveal quite conclusively that a traffic signal installatidon can
often increase the accident rate of a location if installed under improper
circumstances. Two types of accidents commonly associated with traffic signals
are rear end and left turn. The first type of accident is canssd by drivers

stopping for signals being unable to judge their stopping distance properly

with relation to the vehicle ahead of them. The second accident type is caused
by left turming vehicles attempting to beat oncoming traffic through the in-
tersection. There is little opportunity to perform a left turn at a traffic
signal particularly when traffic volumes are heavy. This compels the driver to
take chances which might not otherwise be taken.

This is not meant to infer that many traffic signals do not produce def-
inite benefits, but rather to prove that a traffic signal installation must be
determined by applying traffic engineering principles. A majority show of
hands by versons not acquainted with its intricacies is not a good criteria
for the need of a traffic signal in view of the money and problems involved.
A traffic signal does offer benefits under the proper circumstances. It can
offer right-of-way assignment advantages to intersections surpassing certain
minimum volume requirements. It can reduce right angle vehicle collisions. It
can offer speed control if the signal is timed properly with other traffic
signals along a roadway. All of these benefits as well as the detrimental fac-
tors mean that several types of information must be acquired before a traffic
signal can be approved for installation.

Warrants for traffic signal installations are outlined in the Michigan
Manual of Uniform Traffic Control Devices. The warrants are broken down into
two general categories, rural and urban areas. They cover fixed-time, traffic
actuated and pedestrian signals. Since promiscuous traffic signal installa-

tions can create congestion and accidents, itis strongly urged that the condi-

tions outlined in the Manual be fulfilled before a new traffic signal install-
ation is considered.

Vehicle traffic can be influenced by successive signals when such signals
are situated as far as one mile apart. If a platoon of vehicles can be kept in
motion through a numter of signalized intersections at a reasonable speed, we
can obtain the greatest traffic capacity. The dbility todo this without widen-
ing the street means an economic saving to the city. For this reason, it is
important to consider the spacing of the signals with relation to one another
when contemplating the installation of a new traffic signal. When establishing
the timing schedule of a traffic signal, it is the objective to coordinate the
signals in such manner that vehicles, when maintaining the proper speed, can
move through successive signalized intersections without a stop. Not only can
greater traffic vplumes be handled by this type of timing, but accidents are
reduced by taking the “stop” element out of the vehicle traffic stream to a
great extent. This is in contradiction to the often aired notion that stopping
vehicles at signals curbs speeding and thus enhances safety. Congestion is a
high price to pay for adhering to this fallacious idea.
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To provide for vehicle travel through a coordinated signal system without

- stopping when two directions of travel must be considered, is not simple and

.certain rules must. be followed. On a two-way street, the distance between two
signals can be no less than the distance travelled by a vehicle in one-half
the ‘cycle length of the coordinated signal system, while traveling at a pre-

scribed rate of speed. This can best be illustrated by the following example:

If the cycle length of the traffic signal system is 50 seconds and the desired
speed through the-area is 20 miles per hour, we determine the distance travel-

led by a vehicle moving at this rade of speed for one-half of 50 seconds, or
25 seconds. 20 miles per hour is the equivalent of 29 feet per second. Multi-

plying 29 feet per second by 25 seconds we obtain an answer of 725 feet. This
represents the least distance between signals which will fulfill the stated
conditions. A vehicle travelling in either direction can leave one signal at
the beginning of the green interval ‘and arrive at the other. also at the begin--
ning of the green interval, provided, the speed of 20 miles per hour is main-
tained or averaged throughout the distance of 725 teet. Since this distance is
traveled during one-half of the signal cycle length one signal operates al-
ternate to the second signal. : .

In the above problem, if we nad a third signal in the system, the closest
it could be to the second signal while maintaining perfect vehicle progression .
would also be 725 feet. The third signal would be one-half cycle length apart
from the second signal or one cycle length apart from the first signal. In the
problem given, a signal can be placed at any integral multiple of 725 feet,
Signals which are at odd multiples of this distance (1,3,5, etc.) are operat-
ing alternate to those signals which are at even multlples of this dlstance
(2, 4,6, etc.).

While the above rules of traffic signal progression on a two-way street
are true, they are difficult to apply in practice. When developing a progres-
sive traffie 31gnal system, we often find the signalized intersections spaced
an uneven distance apart. In attempting to accommodate these signals to a co-

ordinated system we have only two factors which can be varied, These are speed

and the cycle length of the traffic signal. Speed is generally the mostinflex-
ible of these two variables. Drivers cannot be forced to drive at abnormally
slow speeds and safety does not permit higher speeds. Unfortunately the cycle
length can only be varied to a certain degree. Short cycle lengths restrict
the vehicle capacity . of an intersection while storage space availability and
reasonableness of ‘wait’ periods 1imit the use of longer cycle lengths. When
neither of these two factors can produce a satisfactory vehicle progression,

then we must consider the removal of the signal whlch does not f1t the spacing

.pattern or change to a one-way traffic operation.

1
One-way streets offer a signal timing advantage over two-way streets
whenever traffic signals are close together. Even on one-way streets, spacing
of signalized intersections must be considered if we are to permit vehicle
progression on two pairs of one-way streets which intersect from opposite di-
rections. On'x81nghaone way pair we need only offset each adjacent signal

proportionate to the speed of a vehicle moving along the one-way street. Theo-
retically, this gives us an infinite number of cycle lengths and progressive

-,ﬁpeed combinations. If we wish to time one-way streets in a . grid” network,
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it is necessary that rules ke followed similar to two- -way streets but with
certain advantages, :

1f we assume the most common and most desirable type'of one-way grid




network which has one, one-way street pair intersecting the other one-way pair
from the opposite direction so that traffic can circulate in the square formed
by the intersecting streets in a counter-clockwise direction, we find that
progression can be obtained in each direcbion if thie signalized crossings are
spaced the distance equal to that traveled by u vehicle at a predetermined
rate of speed in the time equal to one-guarter of the cycle length of the sig-
nal. Translated into simple language tnis means that we can have signals in a
one-way system twice as close as in a two-way system and still maintain
vehicle progression in all directions. This is a very important factor when we
consider that city business districts very often require trafflc signals at
eacti block. Since the block lengths aremost generally less than 600 feet long,
two-way progression at any reasonable speed is difficult if not impossible to
obtain, Converting to a one-way operation in a proper manner means that this
progression can be obtnined resulting in a2 much better street capacity without
any additional construction costs.

One-way operation under trafific signal control also offers one other very
important benefit. This is illustrated in Plate 31. The intersection of two,
two-way streets under traffic signal control produces 20 vehicle-pedestrian
path crossings located in 8 separate conflict areas. These conflicts occur
during the green signal phase for both signalized directions. The conflict of
the right and left turning vehicles with pedestrians can be reduced with the
installation of pedestrian signals. With these signals, turning vehicles will
yield the right-of-way to pedestrians during the *walk” phase and make their
turns unimpeded during the “don®"t walk® phase which occurs while the green
vehicle signal is still being displayed.

The second case shows the intersection of a two-way street with a one-way
street. Under this operation there are 9 vehicle-pedestrian path crossings lo-
cated at 5 separate points. The difficulty of a left turn from a two-way
gtreet onto the one-way street is generally quite difficult since there is a
strong desire for this movement under those circumstances.

The third case shows the intersection of two, one-way streets. There are
only 4 vehicle-pedestrian path crossings located at 2 separate points. These
conflicts would be non-existant if there were no pedestrians present at the
intersection. This same condition would also be true if the pedestrian cross-
ings were confined to those crosswalks where no vehicle path crosses. Chain
barriers.can be used to block oif thne undesired crossings.

Additional traffic signal phases can sanetimes be used to control import-
ant conflicts. Only under circumstances where these conflicts are of major
importance can three or more phases be justified. The reason is based on two
factors. One, additional phases require longer time cycles in which any one
particular direction can only move a small rroportion of tne time. This re-
- sults in a decrease in capacity for tne routes going through this type of
signal control. One intersection can pe a “pottleneck® and limit the capacity
for the entire route. Since multipnase signals regquire long cycle lengths,
these signals are difficult if not impossiltle to accomodate in a coordinated,
progressive traffic signal systemn. Because of these restrictions, this metinod
of traffic control should be avoided unless other solutions are impossible.

During the course of the traffic study, we have been asked conceming the
feasibility of using an “all-red” vehicle phase for the purpose of giving
pedestrians an unimpeded walking interval. All the arguments used against
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multi-phase signals apply in this case. Short block lengths in the downtown
business area where pedestrian signals are installed do not provide sufficient
storage space for the long wait periods reguired under long cycle lengths.
Pedestrians also find the wait for a walking period disadvantageous under
these circumstances. Since no well regulated street system can tolerate this
type of control at every signalized intersection, pedestrians can be indoc-
trinated with dangerous habits. The present type of traffic signal and pedes-
trian control gives good protection to the pedestrian since the turning
vehicles must yield to nim when he is legally in the crosswalk. Tuis system
works much better when the motorist is given a little time near the end of
each green period to complete or make right or left turns while the pedestrian
is prevented from using the crosswalk Ly tiue display of the ‘Don’ t-Walk’ sig-
nals. The only way to prevent the motorist and pedestrian paths from crossing
is by ohysical separations wiicu necessitate eitier bridges or tie rebuilding
of a shonping area. These two methods require botin large sums of money and
considerable long range planning.

Another important factor in traffic signal operation is the time-split
established for each signalized intersection. The amount of time assigned to
each movement must be proportionate to the number of veliicles per lane which
enter the signalized intersection. It would appear very simple to choose a
total time cycle which would assure the passageof vehicles in both directions,
Since the objective of a good signal operation is to assign right-of-way with
safety and a minimum of delay, the problem Lecomes more complicated.

Longer cycle lengths although carrying the greater vehicle volumes also
have the longest delays and vehicle storage problems. As already explained,
cycle lengths in interconnected systems have to ke the same throughout the
syatem. This ig not true at isolated signalized locations and here we have the
opportunity to select the cycle length whlcn assigns right-of-way in the most
efficient manner.

Flate 32 shows a table wnich permits the selection of a cycle length when

the lane volumes per nhour are known. Lane volumes are used instead of total
volumes since a signal approach leg with two lanes can obviously handle more
traffic in the same time interval than can a single lane,

All lanes of traffic do not pemmit uninterrupted movements and factors
retarding these movements should be considered when using this table. Left
turning vehicles impede this movement, therefore, additional time must be
permitted to offset this delay. Each left turning vebiicle is the equlvalent of
1.6 througn-movement vehicles and they must be treated accordingly.

[arge trucks also restrict venicle capacity at a trattic signal because
they are more sluggisn and require more time to get under way. The factor used
for a truck is 1.8. Each truck is the equivalent of 1.5 passenger vehicles.

The tables are desiged in terms of lane volumes per hour, but in areas
where congestion is apt to occur at a traffic signal, lane volumes should be
broken down tosmaller time intervals. If the critical capacity of a signal is
exceeded for even a small period of time involving a few cycle changes of the
traffic signal, it is nossitle for congestion to continue for a mucn greater
time due to the breakdown of normal traffic carrying capacities after the
initial congestion point has been reached.

83



¢E 31V id
Cross Street Vehicles Per Lane Per Houwr

CENTRAL TRAFFIC SERVICES
DETERMINATION OF CYCLE LENGTH AND TIME SPLIT
FOR TRAFFIC SIGNAL

Main Street Vehicles Per Lane Per Hour

300 350 400 450 500 550 600 650 700 750 800 850 200

60 60 60 60 60 60 60 66 66 66 0 0 4
90 | 30 = 30 {55 30 20 30 151 39 151 30 e 30 ool 35 35 35 [5n 35 ] O go &0 ;0 b5 36
60 60 0 60 60 60 60 66 66 66 0
100 | 30 1777 39 i0 30 156] 30 251 20 [hg] 2° 5] 3° ol 35 5] 35 5] 35 551 0 gl “0 o] 45 12
£0 0 60 60 60 60 60 66 66| ... 1 66 70 0 b
150 3040302030403040304030403040353435 22| 35 [oa] 40 [F2g] 4o 2ot us L2
50 0 60 60 60 60 60
200 | 30 20 30 20 30 go 30 20 30 831 30 261 30 M 35 MR 35 158 35 [5R] 40 155 uo Y us B¢
0 0 0 0 B0 60 &0 '
250 | 30 FE81 50 Fg] 30 [l 30 |1 30 [l %0 [l 39 gl 35 1521 35 1o 35 5] %0 2] s o so 8
. 50 60 50 B0 50 9 &0 6 6 %
300 |30 o5l 30 gol 30 ol 390 Tot 30 4] 30 [4o) 30 ool 35 33 35 33 4o 3? bs gg s g; 50 gﬁ
57 57 57 57 57 57 &0 60 60 63 6k 4 66
350 | 30 73] 30 73] 30 [T3] 30 B3] 30 [h3] 30 [43] 35 [ho] ™0 [T6] 0 [mo] 5 [37] 50 [36] 5° [ 38| 55| 3
5h 5l 5l 514 5L 551 Lo 158 8
400 | 30 [ 30 1 30 [ 30 i 30 B 35 i Mo |RR o 173 us B8 so B8 s0 165 60 [BH 653
0 0 0 0 2
450 | 30 251 30 251 30 25| 30 25| 35 [ 25] 40 (2] %[22 b8 201 50 981 55 88 6o 1604 ¢s A w2
LB L6 48 48 50 53 5h 5k g5 60 2
500 | 30 2 30 5 30 % 35 = 4o % so (221 45 12| 50 [ 5] 55 52 60 [£5] 65 [T 70 Fag| 80
550 | 30 (221 30 21 35 21 ko= 40 1 50 [2gf 50 251 55 221 60 [2e 65 [Te] 70 [2o] 75 o] 8512
[ L3 7 L5 L6 L8 50 2
600 | 30 150} 35 57 4o 2 “0 5 45 a5l 50 531 55 2] 60 [38] 65 23] 70 [R2| 70 [Re] 85 [as] 901 T
37 0 2 Lg 7 L8 0 2 2 I
650 | 35 2? 35 38 40 22 b5 23 50 34 55 22 60 22 65 20 70 38 75 38 80 26 95 ﬁg 100 zﬁ
5 7 48 0 2
700 | 35 e3) M0 o] Y 20 50 |-57] 55 {521 60 [5k] 65 55| 70 [55] 75 o] B0 [25] 90 [o]100 2| 115 |72
35 37 41 43 L 45 L8 49 50 51 52
750 | 40 EE 45 gg 50 gg 55 3 60 2§ 65 Eg 70 5 75 5 85 511 99 [2]190 [Tig] 115 [hg]
5 5 byl 1459 50 £ 3
800 | 45 ga 50 gg 50 gé 60 gg 65 ag 70 2523 75 Lsg 85 22 95 32 100 zé 110 5C g :o
. -
850 | 45 I2z] 50 [%u] 60 [en] €5 %2] 7° (o] 75 (58] 85 [57] 95 [56]100 [50]215 [ e &
30 L 35 37 50 5 Lz o L5 LEGEND 5 &
900 | 50 ezl 55 %8| 65 [ 65| 70163 80 80| &5 90 100 115 i
2] 59 58 [ kd T M
NOTE: Corrective factors must be applied when commercial L4 23 idaln S:.EEf
ross Street

seaffic and turning movements are present in the lane.




In'u51ng the: table, the maximum lane volume per hour of any of  the Idneé

served by - ‘the same “green period” should be used. It is reasonable to assume

thah the lesser lane volumes will be handled satlsfactorlly

In'going through -2 typical problem, let us assume a maximum of 750
vehicles per lane per hour on the Main. Street and 550 vehicleés per . lane on the
cross street (these volumes include adiustment factors for left turns and

trucks) The table indicates that we would use a 65 second cycle. This is a -

minimum value for-the cycle length because longer cycle lengths could pass

“this amount of traffic, but storage distance might prove inadequate or the

delays may be excessive. There is a danger when the volumes per lane are quite
variable, that there will be short periods when the cycle length derived from
the above method will not be adequate. In this problem, we could take our
volume by lanes on a five minute interval. By selecting the maximum volumes
per lane per five minutes and multiplying by 12, we could use the tablé since
there are 12, five minute periods in an uour. Tuis would insure us ageinst
exceeding the limitations of the traffic signal for the selected cycle length.
When using the minimum cycle length derived from this method, it may be
necessary to increase it after setting in tne field since delay factors and
other condltlons may not be con51stent with theoretical values at every loca-
t10n :

Recommended.Signal Timing Changes

The timing of the traffic signals in Midland is better'than that found in
most cities. The magnitude of the traffic problem compels a great deal of
atténtion to this very important function. The signals located on the trunk-
lines are the responsibility of the State Highway Department, therefore, the
f0110w1ng recommendatlons will be concermned only with those. 31gna1¢ under city
control, : :

”The higgeSt problem in traffic signal timing is to be found at the sig—

nals located onMain Street. As already mentioned, the . city controlled signals
~at the intersections of Main Street with Ashman, McDonald, Rodd and Townsend

Streets, are operating at a different cycle length than the Main and Jerome
Street signal. Tnis is undesirable and snonld be corrected. The Ashman, Mc-
Donald, Rodd and Townsend Street signals are operating “simultaneous™ on a 75
only when Signais'are not uniformally spacedménd traffic volumes are sc heavy
that a storage problem develops. During periods when traffic is light, speed-

1ng will be encouraged with this type of operation.

Plate 33 shows o time-space dlagram in which .a progressive traffic flow

. 1is established for traffic along Main Street. The traffic signal af the inter-
- gection of Main and Jerome Streeiz becomes the restriction on the amount of

green time available for Main Street traffic since the Jerome Street inter-

-section compels the assignmentofmore green time than any of the other inter-

sections along Main Street due to its heavy traffic volumes. Main Street is
given 40% green time and 5% clearance interval time at tnis intersection in
keeping with the vehicle volume distributions. The intersections of Maln
Street with Ashman and McDonald Streets are treated as one intersection and
the signals are operated “simul taneous® due to their proximity. The signals
located at the intersections of Main Street with Rodd and Townsend Streets are
treated in like manner for the same reason. We are limited to the choice of
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cycle length which we can utilize since short block lengths along Main Street
do not permit much signal storage area. Even by increasing our distance be-
tween ‘perfect’ progression points by operating on a “simultaneous” Lasis at
the four proximate signal locations mentioned above, we can maintain a pro-
gression speed or only 11.6 miles per nour on a 70 second cycle. This speed
becomes 18.4 miles per ftour on a B0 second cycle, fn tue time-space diagram
sitown on Plate 23 wemust establisii the “pertect” progression point at or near
Jerome Street due to the amount of green time being a minimum at this point.
The other restrictions are created Ly the necessity of onerating Astman and
McDonald, and Rodd and Tovmsend Streets as single intersections in order to
obtain any semblance oi o practical speed. By nlacing tue *perfect® progres-
sion points near the center ol these two palr of intersections, the most ef-
ticient nrogression is obttained.

An examination will reveal that the Asuman-McDonald trafiic signals are
spaced one cycle apart from the Jerome Street signal which means they are
operating simnultaneously with one another. Since the traffic volume at Ashman

and McDonald Streets permits alonger green time on Main Street than at Jerome

Street, we assign 50 percent of tne cycle lengtn to Main Street plus a 5 per
cent interval while only 40per cent green plus a 5 per cent clearing interval
is given to Ashmgn and Mebonald Streets. The Rodd-Townsend Street intersec-
tions are timed in- tne same manner because of the traffic distribution. This
pair of signals is ouly one-half cycle length spacing from the Asnman -McDonald
pair, therefore, they are onerated in an alternate sequence.

Tne width of tue progression bana ior trafiic moving in both directions
amounts to only 19 per cent with speeds bLeing on the very low side if short
cycles are not utilized. Although the Townsend Street signal is operated on a
flasher schedule formost of thne day, this only partially alleviates the prou-
lems caused Ly poor spacing of traftic signals. Basically tne problem of sig-
nal progression is created by tne Ashman, McDonald and Rodd Street signals
being spaced too close together., Although undesiratle trom the standpoint of
good progression traftic signals will ke needed at tihese locations due-to the
heavy pedestrian movements.

Even though the present traffic signal timing schedule is offering no
progression, the one shown on Plate 33 is admittedly no real cure to the traf-
fic problem. In seeking the real solution to the traffic signal timing problem
and considering the unbalanced distrivution of traific volumes along Main
Street we arrive at the one-way street plan discussed in the Chapter dealing
with Arterial Streets, Plate 34 shows a timing schedule which utilizes the
advantages that a one-way street offers in tLe est%bllshment of vehicle pro-
gre851on

As already mentioned, we cannot provide progression in one direction and
disregard it in the otner. Since an Ashman and Rodd one-way system is being
proposed, we must take this into account when figuring the progression along
Main Street and Larkin Street. To meet this condition, the signals at the
intersections of Ashman and Rodd Streets must be offset with each other 25 per
cent of the signal cycle. This has been accomplished in tne proposed timing
chart. Since 40 per cent of the cycle length is all of the green time allotted
at Jerome Street, this regulates the width of tne progressive band. In the
proposed timing, the intersections of Asaman, McDonald and Rodd Streets are
shown with a green time of 45 per cent plus a 5 per cent clearing interval for
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Main Street This could be. 1ncreased to 50 per cent plus 5 per cent if needed

~in view of present traffic dlstrlbutlons

Bentson and Townsend Street 1ntersect10ns.&resnown with Main Street having
a plreen period of 50 per cent and a clearance interval of 5 per cent. Benson
Street is signalized under the one-way operation in order to pemit traffic to
flow from Townsend Street to Benson Street against the one-way traffic flow. A
5 per cent “all-red” interval permits this to be performed in safety.

Since more green time is heing allowed to Main Street at the Ashman,
McDonald, Rodd, Benson and Townsend Street signals, this time should be util-
ized in advance of the progression band coming out of the Jerome Street sig-
nal toclear out ot the intersection betfore the platoon of vehicles travelling
in the progression band arrive at the intersection.

The Larkin Street signals wnich will be needed on a one-way operation
will be timed in a similar manner, however, they must be offset from the Main
Street siegnals. properly for progression to be possible on the Main-Larkin and
Ashman-Rodd one-way street systems. By offsetting tne signal at Larkin-Rodd
50 per cent from the Main and Ashman Street signal and the signal at. Larkin

and Ashman Streets 75 per cent, this grid progression will be obtained. This

means that the green signal for northwest-bound Larkin Street traffic at the

-Rodd Street signal will come on 50 per cent of the cycle length after the

green signal for southeasi{-bound Main Street traftic at the Main and Ashman
Street intersection.

The speeds obtained from tiis time schedule range from 24.1 miles per
hour on a 70 second cycle to 33.8 miles per hour on a 50 second cycle. Since
we are able to utilize almost the entire green time for progression, it is
possible to travel at much slower speeds than shown and still pass through the
green light at each intersection without stopping.

Plate 35 shows a traffic signal timing chart for the signals along Main
Street. This timing chart snows the relationship between the timing of the
vehicle and the pedestrian signals. The present pedestrian signal timing in
Midland is allowing the pedestrians to walk too close to the beginning of the
clearance intervals for vehicles. It isthe prime purpose of pedestrian signals
to not only give greater safety to the pedestrian, but also to give turning
vehicles a ‘break’. A motorist will be much more willing to wait for a pedes-
trian in a crosswalk before he completes a turn if he is assured that there
will be an opportunity to cross the crosswalk near the end of the green inter-
val. The only way for this to be accomplished is to nold back the pedestrian
for some time in advance of the vehiecle clearance interval. The Main and Ash-
man Street intersection does not permit as much latitude in this respect as
the other intersections due to the large pedestrian volumes.

The timing ot the traffic signal at the intersection of Main and Townsend
Streets will have to be set in order to permit traffic to travel one-way to
the southwest on Townsend Street and travel over to Benson Street against one-
way Main Street traffic. The reason for this operation is explained in the
section on Major Streets. This means that signal heads will have to be placed
at Benson Street in order to hold back Main Street traffic from this inter-
section. By keeping this area free, traffic can flow freely from Townsend
Street to.Benson Street. Plate 46 in the section on Intersection Control,

'Signs and Markings, shows how this intersection can be signed and signalized.
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There are three signals located close enough together on Indian Street
to be coordinated with each other. The signal at the intersection of Indian
and George Streets should be operated nlternate with the signal at Indian and
Ashman Streets. The signal at Indian and Haley Streets should Le operated
simul taneously with tue Indian and Asnoman Street signal. While we can appre-
ciate that these sipnals are not operated stop and go on a 24-nour basis and
that they are not interconnected, it is possible for the signals to remain in
step Ly synchronous action of the controllers. The controller can be wired in
such manner that the time dial will be kept in operation even during flasher
operation. Only tne stop and gocircuits in tne controller will Le deenergized
during this period. When the controller returns to stop and go operation, it
will do so only at tiie bheginning of the green neriod on Indian Street. There
will bLe no provlem in keeping the tratfic signals at the Indian-Ashman and
Indian-Haley Street intersections instep since they are int:rconnected to the
Bllsworth Street signal system. Although the signal at George Street is not
interconnected atnresent tnis can be done, or it can be operated Ly synchro-
nous action.

Any new traffic signal controllers which the city purchases should ke of
the expansible type. HEven where there is little possiwility of more than one
time srlit or cycle length being necessary, this permits standardization of
equipment and easy malntenance.

At some locationsg the timing of the traific signals could be improved,
but some of the timing taults are bLasic to tne present street operations in
Midland. These will nave to ke corrected if any permanent benefits are to he
obtained. Timing needs can also chiange in a very sbhort period and what works
today might need to be changed Tor tomorrow’s tratric. Signalized intersec-
tions should be checked neriodically and traffic counted wnenever ¢ rnecd is
indicated for signal timing changes.

Signal Head Improvements

Traffic signal standards call for dual, three-color, vehicle signal heads
facing eaci signalized direction. Several, but not all of the traffic signal
installations meet this requirement. Unfortunately, the very fact that a high
quality of signalization is provided at some locations, nakes the single heads
more hazardous. Dual traffic signal heads serve more than one purpose. On
roadways where there are two lanes available on the intersection approach, one
signal head can bLe obscured to venicles in one lane of traffic Ly veiicles in

the other. This is quite common where large trucks are present. Dual heads

give a doukle satety factor in case of a lamp failure. Dual heads permit
better visibility ror drivers attempting to make a turn in thne intersection.

Tue following intersections in Midland have tratfic signals with only a
single, three-color nead: Saginaw Road and Eastman kRoada (oversize), Saginaw
Road and North Ashman Circle Drive, Saginaw Road and South Ashman Circle
Drive, Washington Street and Eastlawn Street, Jefferson Street and Haley
Street, Indian Street andHaley Street, Indian Street and Fifth Street, Indian
Street and George Street, Indian Street and Ashman Street, Main Street and
Rodd Street, Main Street and McDonald Street, Main Street and Ashman Street,
Buttles Street snd the walg to the pow Clock Room, Wasnington Street and

Asiiman Street.




The present pedestrian signals in Midland are of. the neon blank -out type

using the new colors prescribed by the Michigan State Highway Department.

These are a blue color for the “walk” interval and an orange color for the
“Don*t-walk”, These standards should be followed on any new pedestrian signal
installations,

Recommendations for Improvement in Traffic Signal Operation

Since a traffic signal curtails the capacity of a street and poor opera-
tion creates hazards, it is important that certain practices be followed.
Some of the factors which render present traffic signal operation inefficient
should be modified or eliminated. The following recommendations are made with
;pglobéective of obtaining an efficient and safe traffic signal system for

idland:

1. A street which has only one lane for traffic moving in each direction
should be expanded to two lanes on:the approaches to a traffic signal. Widen-
ing is usually unnecessary in most cases since parking can be restricted for a
sufficient distance back of the “stop-bar” so that a number of vehicles equal
to that stored during onecycle length of the traffic signal can be accommodat-
ed. These lanes should be well defined by pavement marking and signing and
the police should prohibit any standing, stopping or parking in. the curb lane
for any other purpose than stopping for the traffic signal. ,

- 2, All signalized intersections which possess pedestrian sidewalks
should have marked crosswalks through the intersection to confine the pedes-
trians to a protected area which motorists must respect. Pedestrians must be
compelled to observe the signals in the same manner as are motorists in order
not to interfere with traffic movements, Where pedestrian signals are in-
stalled, - the pedestrian should be cited for a violation if he leaves the curb

after the “don’ t-walk® signal is displayed. This should not be misinterpret-
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ed as meaning that the pedestrian has no right to be in the intersection on a
“don’ t-walk” signal provided he left the curb legally. It is for this reason
that pedestrian signals should be set to turn the *“walk” signal off soon
enough so that pedestrians can clear the intersection and thus permit motor-
ists to complete their turns. It is sometimes erroneously believed that the
“walk® signal is timed so that a pedestrian can walk from one side of the
street to the other while it is being displayed. Since a motorist must yield
the right-of-way to a.pedestrian, the pedestrian should be subject to legally
observe a signal’s indication. :

3. Improve the V151b111ty of traffic signal heads as discussed in this
chapter. ‘

.4, Establlsh a one-way street plan offered later in this report- since
many of the bagic faults of signal tlmlng in Midland are solved by this type
of traffic operation. _

5. Interconnect.and coordinate all tratfic signals located within one-
half mile of each other. Establish a grid system of timing so that all new
signals can be determined by their adaptibility to the system. No new signals
should be installed which will destroy progressive traffic movements in
signalized systems. Midland’s Arterial Street plan has been designed with
this as one of it's goals.




New TraffiC'Signal'Installations

Midland’s fast growing population and traffic will require the installa-
tion ot new traffic signals. Intelligent planning is the only way to control
the location of these signals so they will fit acoordinated traffic operation
plan. The new arterial street plan will require new signals on a stage develop-
ment basis. In all cases, the minimum warrants outlined in the Michigan
Manual of Uniform Traffic Control Devices sihould be followed.

During the course of the traffic study, we welcomed complaints from the
public on their pet tratffic peeves. Traiffic signal needs or maladjustment in
the present signals formed the basis for most of these complaints. The Biggest
difficulties were encounterad on Ellsworth and Saginaw Road bothh of whici zre
under State Higiiway Department jurisdiction.

Saginaw Road is slated to returm to the city when the new US-10 By-Eass
is completed around the city. This will be of expressway design and will
afford considerable traffic relief to the present route with the removal of a
large percentage of through traffic. The intersection of Saginaw and Eastlawn
Streets apparently is developing into a major traffic problem due to tinree
connditions present in the area. The new Dow Administrative Center lies to the
east of this intersection and will generate an increasing amount of traffic.
The High School is also east of this intersection and this is creating a
vehicle and pedestrian provlem. Added to these factors is the growth of a
shopping area. immediately north of this location on Saginaw Road. It is
guite evident that traffic signal warrants are going to be exceeded. It is
unfortunate that tihe intersection of Saginaw and Washington Streets lies a
short distance to the southeast of this intersection. A signal is already in-
stalled at this location and another signal in proximity would destroy good
vehicle progression. For the present, the State Highway Department should ke
consulted on this matter. In tne future, some alterations are needed in the
street vattern through this area. :

The intersection of Saginaw Road and Haley Street also has traffic prob-
lems due to the large traffic volumes. Although this. intersection does not
have the growth potential of the Eastlawn Street intersection, it still has
difficulties that will not diminish if left unsolved. Tue same procedure
recommended at the Saginaw and Rastlawn Street intersection should be follow-
ed here,

. The forming of one-way street pairs is going to require new traffic
signal installations. Several people complained of the difficulty of cross-
ing Ellsworth Street in the area from Jerome Street to George Streef. Since
the signals along this street are in a progression system, this means that
traffic is coming from one direction or another and crossing is well nigh im-
possible during. rusn hours at non-signalized intersections. A one-way opera-
tion on Ellsworth nas been in the planning stage for several years becaluse ol
the problems mentioned in these complaints. Under a one-way operation, there
will be definite gaps in traffic on the “downstream” side of a traffic signal.
This will solve the right-of-way problems along Ellswortih Street.

Since Buttles Street would be the logical one-way pair to Ellsworth
Street, thisstreet will require signalized crossings. Two other new one-way
street systems planned in this area are the Main-Larkin, Ashman-Rodd, and

State-George Streets. New signal installations which will be needed because
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of these one-way systems will be %t Jerome and Ellsworth Streets, Ashman and
Buttles Streets, Rodd and Buttles Streets, State and Ellsworth Streets, State
and Buttles Streets, Larkin and Ashman Streets, Larkin and Rodd Streets,
Larkin and George Streets, and Larkin and State Streets.

The intersection oi Buttles with Jerome Street will not require signal-
ization since most of the traffic conflict will bLe from traffic entéring
Buttles Street from the southwest on Jerome Street and travelling northwest.
This will be required to enter the straight-through movement of Buttles Street,
but since this traffic is one-way, the signal at Ashman and Buttles Streets
should establish sufficient gaps in vehicle traffic.

The intersection of Jerome and Larkin Streets would ke better without a
signal unless tlie Fastman Road leg could be eliminated from the intersection.
Under the present layout, even after a one-way operation is established, a
three-phase signal would be required. The only solution to this problem is to
establish a one-way operation along tne Jerome Street axis. This is difficult
to do and hardly justified at the present time. Any future redevelopment of
Midland’s downtown area should seek a selution for this problem.

The intersection of Saginaw and Rodd Streets would require signalization,
tut this plan should be coordinated with the proposed traffic changes for the
Ashman Circle mentioned later in the report.

In the new arterial street plan, signals can beanticipated at the inter-
section of two major streets. New signals will no doubt be required in the
vicinity of the Dow Administrative Center as traffic development grows.
Likely locations for new signals in this area are the intersections of Abbott
and Second Streets, Swede and Second Streets, Waldo and Second Streets, Haley
and Swede Streets and Asnman and Swede Streebs. These signals should conform
to traffic signal installation warrants and should be placed in operation only
when minimum requirements are satistied.

All possible locations for new traffic signals have been given to the
city as a part of the Highway Needs Study. Naturally, since many causes for
traffic development can undergo unforseen changes, actual traffic signal needs
cannot always be predicted. The complicated part of this planning is to have
the major streets spaced and operated in such manner that vehicle conflicts
requiring signalization can be handled with.efficiency when the need arises.
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MAJOR STREET SYSTEM

SYSTEM PLANNING

The continuous increase in motor vehicle travel has resulted in a tre-
mendous strain on our existing road system. In the past when motor vehicle
traffic was light, we could afford to be extravagant in our usage of the
streets; but, now with the demand much greater than the average budget can
sustain, we must go back and reappraise our usage of the existing streets so
that the greatest amount of efficiency of traffic operation and safety can be
obtained. One of the main purposes of the Midland Trafiic Study was to obtain
a street plan which would not.entail any unneeded construction. It is equally
important toeliminate any construction which could not satisfy a good traffic
operations plan. It is-all too common to find an expensive, wide street being
built along a location where the limitations of intersection capacity permit
little additional vehicle carrying capacity. By applying good traffic engin-

eering principles to street operation and planning, a city can save many.

dollars in construction costs and reap the economic benefits which are obtain-
ed by shorter travel times and the reduction of accident rates.

_ Traftic conditions on a route play a big part in establishing the charac-
teristics of development along its borders. Many businesses which formerly
flourished on a street, suffered economic strangulation as the street became
congested with traific. Many slum areas in larger cities were caused by such
condition. Businesses have the best chance for survival in those areas where
traffic can move more freely and where sutficient parking spaces are avail-
able.

Before a major street system can be developed, it is necessary to deter-
mine the most important generators of traffic and to isolate traffic desire
lines. The second step is to locate the areas of congestion on the existing
street system. These steps were taken on the Midland Traffic Study. The
vehicle and pedestrian volume counts, and speed and delay studies. played an
important part. With the combination of this information and the results
gained from other field observations and studies, it is possible to analyze

- and develop an arterial street system. The splendid cooperation received from

the City Planning Commission and the City Engineer's Qffice permitted the full
benefits of the traffic information gathered in the study to be incorporated
in the Arterial Street Plan recently adopted by the City Council.

Many of the recommendations made in this report are closely linked with
other recommendations. Abttempting to alter certain parts of the plan without
considering the effects on the total operation could result in serious prob-
lems. It is particularly imporitant that a new traffic operation be a success
once it is applied in order to otffset the criticism which generally accompa-
nies it in the beginning. It a weak approach is made to the problem and key
factors are omitted in the plan’s appliecation, lack of results can give sub-
stance to the critics. Whenever a traffic plan requires the uprooting of well
establishied travel habits, there is bound to bLe opposition. Citizens of Mid-
land must be broadminded and constructive in their criticism lest the things
they are criticizing affect them adversely if left untouched. When sound
trarfic engineering technigues are applied, the changes required in the solu—
tion to the traffic problem are bound to be beneficial Every citizen should
examine the plan for the etifects it will nave on him. Ckiticism should be
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based on factual evidence, since opinion only places “road blocks? in the way
of the solution to traffic problems.

Recommended Standards for Streets

Before new streets can be constructed or old streets reconstructed, we
must have an ample knowledge concerning the type and amounts of traffic using
the facility so that suitable widths, curb radii, intersection capacity and
other needed features can be incorporated in its design. We have at our dis-
nosal deslgn standards whicn have been established after years of practical
studies and research. Classification oif streets determine the standards which
are to be applied. This means that the street system must be evaluated in
order to determine the amount, type and speed of traffic using it, hbut does
not necessarily mean that a street cannot be altered in its traffic charac-
teristics if such a change is necessary for good operation. Very often a
street acquires arterial characteristics because of poor planning in an area
of incomplete development. Construction of an alternate route will remove
this street from the arterial system.

A good major street should minimize the effects of private driveways,
alleys and business entrances, even though no special control of access is
exercised. Design speeds of such street should range from 30 miles per hour
in built-up areas to 50 miles per hour in outlying areas. Parking should be
immediately restricted unless such major street is slated for relocation or
reconstruction in the near future and where parking will be entirely prohibit-
ed. This is only applying sound economic principles. The type of paved sur-
face required for amajor street is to0 expensive to permit its use as a park-
ing area. Off-street parking facilities, in addition to greatly minimizing
interference to traific movements, are ecotiomically advantageous over the
practice of permitting parking on a street. The only justification for per-
mitting parking on anewly-constructed major street is where such construction
was warranted on the basis of poor present pavement condition. In such cases,
the roadway is reconstructed to a greater width in anticipation of future
traffic volumes within the expected life of the pavement. Parking can be per-
mitted only until such time as the anticipated traffic volumes materialize.

-Lane widths on major streets should be not less than 11 feet wide, but
should be preferably 12 feet wide. Modifications of existing streets will
permmit widths as low as 10 feet:, but, under this restriction, traffic capaci-
ties are.lower than those with more generous widths. Continuous barrier curbs
which are 6 to 8§ inches high at pavement edges should be offset 1 to 2 feet
from the edge of the through traffic lanes.

Plate 36 shows how an arterial street is used with and without parking,
Many people think that a parked car requires only the space demanded by its
physical dimensions. However, studies conducted on a nation-wide basis have
shown quite conclusively that moving vehicles will not travel nearer a parked
vehicle than 2 to 5 feet. As the speed of traffic increases, the influence
area of the parked vehicle becomes wider. By recognizing this behavior pat-
tern of motor vehicle operators and also anticipating the ultimate utilization
of this parking lane for & future travel lane, a parking lane of from 10 to 12
feet in width should be provided. It must be kept in mind that even when the
proper widths are provided for the parking of vehicles, traffic is impeded and
capacity is decreased to a certain extent. In view of this evidence, it is
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very questionable as to how much curb parking a city can afford to maintain a-
long an arterial street. Plate 36 shows how the transition can be made on a
44 foot wide pavement which is the recommended design width for an arterial
street. : _

Under those circumstances when parking on an arterial street cannot
reasonably be prohibited, such parking as is pemmitted should be parallel for
obvious reasons of safety. Furthermore, curb parking should be prohilLited for
some distance from the intersection to provide for proper side street visibil-
ity and to improve intersection capacity.

Residential streets must serve the dual purpose of travel and parking.
These streets generally require parking on both sides, especially where devel-
opment has built up on both sides of the roadway. The minimum widths for res-
idential streets where parking is permitted on both sides should be 36 feet,
Although this width may seem quite generous in view of present practices of
construction, vehicles pass each other with great difficulty and very slow
speeds on such streets. When parking is pemitted on both sides on streets of
less than 36 feet in width, moving vehicles must thread their way in single
file, thus reducing further their speed and capacity and increasing the pedes-
trian accident potential, especially as pertains to children who may emerge

. from between parked vehicles.

In planning new residential areas, real estate developers somectimes over-
look the fact, if too extensive an area is served only by residential streets,
that certain of these streets will be required to carry arterial traffic
volumes at points where traffic funnels out of the area. Arterial or collect-
or streets must be spaced according to area development. Failure to provide
for them Ly no means prevents their development on an unplanned basis, and
when ultimate necessity reguires the application of traffic control measures,
considerable resentment usually develops. Much of this difficulty can be a-
voided Ly anticipating future growth and intelligently planning for such con-
ditions by designating arterial streets and developing an overall street plan
in advance.

Improvement in Street Capacity

Midland’s rapid growth means that existing street capacity must be in-
creased if traffic deterioration of certain areas is to be avoided. Two such
critical areas are the Main Street area east of Lhe river and the Ashman
Circle business area. Streets serving Dow Chemical Company’s traffic are also
in great need of relief. The Main Street business area has most of its traffic
problems concentrated in the area bounded by Jerome Street on the north,
Ellsworth Street on the ecast, State Street on the south and fthe river on
west. The businesses in this area generate considerable traffic due to the
drivers seeking parking places, loading and unloading activities and employees
coming from and going to work. Contributing greatly to the traffic problem of
the area is the Benson Strecet Bridge which feeds a large volume of traffic
daily into the heart of the business district. The intersection of Main and
Benson Street which handles this traffic is a “tee” intersectiion. This re-
quires all traffic entering or leaving Benson Street to do so Ly tuming move-
ments. The Bridge is limited to two-lane construction which regulates the
capacity, several traffic movements at this intersection have been restricted.
There is little more that can be attained by this type of traffic regulation.




The section of -the report on Parking makes several recommendations which
will contribute to better traffic operation in this area. The Planning Com-
mission is presently working on a Downtown Redevelopment Plan which will com-
pletely change the structure of tiiis general area; and, of which, a compre-
hensive traffic plan should be an integral part. Inasmuch as present traffic
conditions demand immediate relief, an extensive one-way operation as a means
of improving traffic capacity is being recommended in this report. Further
recommendation is being made for the construction of a new bridge to the
southeast of the Main-Benson area to afford a crossing of the river without
the necessity for the large volumes of traffic to weave and filter through the

-business area.

The Ashman Circle area was originally planned to be an attractive focus-
ing point for traffic, whereby .it could circulate Ly means of arotary street,
The plan of a true rotary was destroyed, however, when Siginaw Road vas tuilt
to cut right through the middie of the island formed by the rotary. While the
early planners thought that the idea of having traffic concentrating on a
single location froem all directions would be a boon to business, they never
dreamed that the over-abundance of traffic wiich is now passing through this
area would actually defeat their original intentions. Now, the traffic which
fias no origin or destination in the Ashman Circle area, is forced to travel
through this congested location.due to tihe arrangement of arterial streets.
Oriee a traffic pattern like this is established, i is difficult to change.
Any corrective measures must be well planned in order to keep existing travel
desire lines open. :

One corrective step wnich is already long overdue is the removal of park-
ing on Ashman Circle. A photograph on Plate 37 shows the effect of this park-
ing in restricting capacity. The lane capacity is critically inadequate in
view o1 tone large volumes of traffic entering from gix different intersection
legs. Added to this difficulty is ithe need for tratfic signal control Lecause
of Saginaw Road cutting through the center island. No business man has the
right to expect this parking to remain in view of the adequate off-street
parking. facilities in the area. : -

Another step towards alleviating the congestion in the circle is shown on
the new arterial plan whereby traffic which would ordinarily ke reguired to
utilize the circle in proceeding to it’s destination is afforded al ternate
arterial routes out of the circle proper.

As already mentioned, Saginaw Road will revert to city control when the
new US-10 By-Pass is completed. When this has been accomplished, the plan for

~improving traffic operations at the Ashman Circle is as shown on Plate 38.

Saginaw Street through the middle of the Circle will be closed off thus elim-
inating a traffic movement whichh is alien to the proper operation of a traffic
circle. The success of a traffic circle is based on the ability of vehicles
to weave througn each otiner. Furthermore placing parked venicles and traffic
signals in the path of weaving venicles violates one of the fundamental prin-
cinles of good traffic engineering. The traffic island shown at the entrance
to eadh leg at the traffic signal is not required to be curbed. This effect
can be accomplished by painting or by placing rubber posts to outline the
shape of the island. These posts are of recent development and were designed
to prevent motorists from encroaching on a certain area but will cause no ex-
tensive damage if they are struck by a vehicle.
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Dow Chemical Company’s traffic creates many problems in those areas
where the vehicles park or pick up passengers. This Company has done an un-
usually fine job in taking progressive steps to correct it’s own traffic prob-
lems. Most of the solutions to the existing problems are to be found in pro-
viding better vehicle paths and trattic control measures. The one-way street
plan-offered in this report is the key to the success of the traffic better-
ment plan.

One problem that requires attention in addition to providing one-way fa—
cilities is that created by the loading of passengers into vehicles along Bay
City Road. The problem is particularly acute along this street since there is
little opportunity to pick up passengers in the parking areas. All the park-
ing lots of Dow Chemical Company along Bay City Road are of the ‘ribkon® vari-
ety. This is especially true of those lying south of the roadway nearest the
plant buildings. It would be unwise to establish a pickup area north of the
road since this would create the problem of workers crossing the roadway, thus
aggravating an already undesirable condition. The fifth lane built through
this area was designed for passenger pick-up purposes. Unfortunately this
lane was built continuous through the area thus traffic is using it as another
travel lane. This has been responsible for a very hazardous.condition.

.The Dow officials have attempted to minimize this hazard by placing gates
which are swung out from the curb during rush hours in order to discourage
through traffic from using this lane. This blocking of the lane has been an-
other benefit since it provides an accelerating lane for traffic entering the
highway from the parking lot driveways back of the gates. The gates while
accomplishing the job for which they are intended, offer certain hazards and
require continuous tending and maintenance. A more permanent construction is
needed for this problem. The gates block off the fifth lane during peak traf-
fic periods, therefore, it cannot be argued that the fifth lane is needed for
travel purposes in the off-peak periods. The varying usage of this lane is
very apt to “booby-trap® some drivers. Permanent barriers can be constructed
by the city when M-20 is shifted to the new location. These barriers can be
formed by curbing which will make a protuberance into the fifth lane up to a
distance of 2 feet from the edge of the outer travel lane. Delineators can be
placed on these barriers for night time visibility. The barriers should be
wedge shaped on the side facihg oncoming traffic in the fifth lane so that it
can ease into the adjacent travel lane. They need not interfere with normal
drainage along the edge of the raodway since an open waterway can be built
through the barrier or catch-basins can be installed.

One-Way Streets

The one-way streets which have been included in Midland’'s Arterial Street
Plan form a solid framework which will insure it's success. Before discussing
the reasons for the selection of one-way streets in Midland, it is well to
discuss the general benefits which result from their usage.

The following'are the benefits that can result from a well planned one-
way street system:

1. They offer the most immediate and the least costly means of ob-
taining an increase in traffic carrying capacities. One-way streets
can be established with few or no changes involving construction.




'M0st "of the costs involved are needed for signing and signal
»changes.TThese costs are very small when compared to the costs
which would be incurred as the result of widening streets.

2. Capacity of a one-way street is 33 per cent greater in a down-
town area and 40 per cent greater in an intermediate area than two-
way streets of the same widths. '

3. Positive speed control and shorter travel times are acquired by
the progressive timing of the traffic signals and the ability to
pass slow moving vehicles in the additional lanes enhanced.

4. Intersection conflicts are reduced. This was shown on Plate 31,
in the Traffic Signal Section.

‘5. Streets having an odd number of lanes can be fully utilized. On
a two-way street of three or five lanes, the center lane, unless
used. for a specific purpose such as “left turn only”, gives little
additional traffic capacity.

6. Accidents are reduced by the elimination of head-on collisions
and minimizing other directional conflicts, Night -driving is safer
“because of the elimination of headlight glare.

7. Curb parking is simplified since the vehicle maneuvering for
parking can be passed in an adjacent lane. Under similar circum-~
stances on a two-way operation, the passing vehicle might have to
stop and wait for traffic coming from the opposite direction.

8. Curb parking can be permitted for a longer period under a one-
way operation than would be possible under a two-way plan due to the

. greater traffic carrying capacities of the individual lanes. This

of a

permits a longer period to acquire offstreet parking areas.

9. Pedestrian safety is enhanced since traffic signals will pro-
duce gaps in vehicle traffic streams which will permit safe cross-
ings at non-signalized locations downstream from the traffic signal.

iOt Due to a traffic signal giving much more positive gaps in
traffic on a one-way as compared to a two-way street, the need for
intermediate signal installations is considerably reduced.

It is only fair to mention the disadvantages as well as the advantages

one-way street system. These are as follows:

1f~ Out-bf—town motorists may experience some difficulty in finding
their way unless good signing overcomes this difficulty.

2. There may be an increase of accidents in the period immediately

after the installation of a one-way street system. These dre usually
minor in consequence and persist only until the motorists become

acmuainted with the new regulations,

3. Motorists may be required to make a longer trip after a one-way
street system is installed. Tnis distance is usually insignificant

103




except for very short trips. It is for this reason that a one-way
street system should extend for a considerable distance. The length-
ening of the travel path is generally the same for a short trip as a
long trip. Short one-way streets should be avoided except for very
special purposes.

One of the new one-way street systems which has already been approved is
being built by the Michigan State Highway Department. The new M-20 Expressway
which is being brought into the city from Bay City will end just west of Sag-
inaw Road. At this point, it will go into a one-way street system and be
brought to Ellsworth Street via First and Second Streets. This is an effi-
cient way of getting traffic to Ellsworth Street, but from this point on,
there is nothing left to travel over but a route that long ago reached its
traffic carrying limits. Both First and Second Street will require traffic
signals which cannot be fitted into a two-way progression pattern along Ells-
worth Street. It is for these reasons that the long discussed one-way street
system consisting of Ellsworth and Buttles Street should be brought to aprac-
tical reality. Ellsworth Street would handle southeast-bound traffic, while
Buttles Street would handle northwest-bound traffic. The present width of
Buttles Street along with its surface condition renders it inadequate for
trunkline traffic,

Since the state trunkline portion of this route will extend only from
Eastman Road to Second Street, the city is urged to continue the one-way op-
eration over their own system. Ellsworth and Buttles can be continued to the
southwest as far as Bay City Road. At this point, the one-way operation can
be carried to the east over Bay City Road and Austin Street. Austin Street
will have to be constructed in certain areas. Much of the right of way has
already been obtained. Buttles Street will have to be connected to Austin
Street, but the feasibility of this has already been determined.

Plate 39 shows all the one-way streets planned for Midland. The one-way
system proposed along the Ellsworth-Buttles and Bay City Road-Austin routes
will be of vital importance since it will be carrying traffic along the most
important traffic axis in Midland. Several bad intersection problems will be
solved by this proposal. The first intersection which has always been a prob-
lem under two-way operation is the intersection of Ellsworth and Eastman Road.
Under the proposed one-way system, Eastman Road will be made one-way for
southbound traffic only south of the Buttles Street intersection. All north-
bound Eastman Road traffic will come from Buttles Street. Hubbard Street and
West Buttles Street do not require full access to this intersection, since
this only introduces bad traffic conflicts even though the movements are
light. The City Engineer’s Office has prepared a plan which permits only a
right turn from Eastman Road to either West Buttles Street or Hubbard Street.
If reverse, only a right turn from these¢ two streets will enter Eastman Road.

The intersection of Ellsworth Street with Eastman Road will be very

" simple under a one-way operation. Eastman Road will be one-way to the south
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through this intersection while Ellsworth Street will be one-way to the south-
east. This removes several of the conflicts which now exist. There is one
more step which can be taken which will make this intersection better. The
left turn from northeast-bound Ripley to northwest-bound Ellsworth Street
would have to be prohibited under the proposed plan which means that it would
be just as simple to make Ripley a one-way street to the southwest. This
could be continued as far as Main Street.




6¢€ 31Vid

MIDLAND TRAFFIC STUDY

CENTRAL TRAFFIC SERVICES

1958
ONE-WAY STREET PLAN

. sy w“ s - = z| H :‘ ¥ 4 | —sUe
N ) T ANDR Ew} \y 1@ AD asolﬁ}glflsuzuﬁugl_éllxl?rj ST AN onge U:L_QALEJ_EL_J
) 5 RO\ GARRER ‘HAN AH: § CORRIN ‘ B » q2 D
5 NEE X p— Hr
< (%]
NEEVSTIN 1 >
Ll
175 %
i c
— ' [
3
)L

oD 3T
]
DEITS

DRIVE o
z = 2 X}
o IO 5 =
< < §
{4} ; Z|
~ ot I S "
| © O g -
o T & (¢ MARYLAND ST
Ny | Sl
2000 EAST
500
BRADLEY RD.

T

| ]Z
M CABEU 5;. "
\ l;
Austin Street H S
2
%’; ” §
» L .
q"l# ey
N\ Gwo 1M

ASHINGTON

80
PLUME R

I

e=p e=mp «==p ONE-WAY CITY STREET Bay City Road
a ity Roa




A new entrance to the parking area which lies along the river is being
proposed, This will run from the parking lot and pass underneath the Jerome
Street Bridge and be brought to Main Street at the Ripley Street intersection.
The proposed one-way on Ripley Street will make an excellent path to this
parking area from the nortn. Traffic leaving the parking area by this route
will have to make a right turn onto Main Street in view of the one-way opera-
tion proposed for this street. This will not interfere with traffic coming
from the northeast on Ripley Street.

By making Ripley Street one-way to the southwest, there is little need
for retaining the one block of Eastman Road which lies between Ellsworth
Street and Jerome Street. This creates a bad five-legged intersection which
cannot be signalized with any efficiency. This creates a traffic problem for
Jerome Street traffic which will not be completely solved by the one-way oper-
ation. One of the usual cures for a five-legged intersection is to make the
fifth leg one-way outbound from the intersection. This is impossible in this
particular case, since this treatment was used at the Eastman and Buttles
Street intersection.

The proposed changes in traffic operation will no doubt requife changes
in travel habits for residents, living in this area. These plans have been

~carefully checked out to make sure that no unusual paths of travel are requir-
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ed or that some places are inaccessible to traffic, If Buttles Street were
connected between St. Nicholas and Revere Street, it would be much easier for
residents to circulate under the proposed one-way operation.

There may be some who question the wisdom of extending the one-way opera-
tion on Ellsworth-Buttles from Second Street to the east of Saginaw Road in
view of this new highway being built. While this roadway will certainly give
traffic relief, much of the traffic will still remain on the old location due
to the large industrial development which lies along its length. The ribbon
parking lots of Dow Chemical Company must utilize this route for ingress and
egress and the one-way operation will eliminate nany oi the conflicts created
by vehicles moving in and out of the many parking lot entrances. Since the
new bridge which is being proposed over the Tittabawassee River will be north-
west of First and Second Street, it would be illogical to expect traffic to
turn off of Ellsworth Street to Third Street and then travel over to one of
the roads going south to the Dow Chemical Company. Ellsworth-Buttles is the
short, direct route and will see considerable traffic. The new expressway to
Bay City will generate a lot of new traffic, which means both routes will be
required to handle traffic volumes commensurate with their design limits.

The second new one-way street system proposed is the Main-Larkin route.
Main Street . will be one-way to the southeast, while Larkin Street will be one-
way to the northwest. This system is urgently required due to the large num-
ber of over-capacitated intersections lying along its length and because of
the unbalanced traffic flows which exist in the main. business area. This sys-
tem will also receive great benefits when used with the other proposed one-way
streets in the area. This one-way system will be an ideal route for traffic
entering and leaving the main business area via Cook and Orchard Drive, This
is one of the few outlets to the entire area lying west of Bastman Road and
failure to put good traffic capacity along this axis will mean the suppress-
ing of traffic which might otherwise come into this area to do business.

The advantages offered by this system in the downtown business area speak



for themselves. The Signal Section already showed the advantages in signal
timing. The re-distribution of traffic along Main Street will mean that both
sides will be equally accessible., Drivers traveling to parking areas will be
able to make turning movements which are now difficult.

Another one-way street system which should be placed in operation as an
integral part otf this plan is the Ashman-Rodd Street combination. Ashman
Street is required to handle the large traffic volumes which desire to travel
between the Main Street business area and Ashman Circle. This proposal also
offers a means of diverting some of the traffic out of the Ashman Circle area.
This proposed one-way operation will require construction, since Rodd Street
does not extend beyond Jefferson Road. Rodd Street should also be widened to
36 feet, since this width meets standards for one-way streets with either
three lanes for moving traffic or two lanes of moving traffic and one lane for
parking. Removal of parking at the present time could permit its usage in the
one-way system, but it would be desirable to perform the construction in the
beginning to avoid detouring of one-way traffic.

Plate 40 shows a plan worked out in cooperation witn the City Planner and
the City Engineer., Rodd Street is continued over to Saginaw Street over Mat-
thews Street and through vacant property. It travels northeast of Saginaw
Street on this alignment where it intersects Wisconsin Street. It is returned
to Ashman Street where the one-way operation ends. It is not necessary for
Ashman Street to be one-way west of this intersection to the Circle. The
reason is that since Ashman Street must be two-way east of Wisconsin Street,
there would be little gained by making Ashman Street one-way since the two-way
operation would limit the amount of traffic coming from the east. This inter-
section will very likely be signalized if the following plan is adopted.
Under signalization, traffic coming from Wisconsin can enter or cross Ashman
Street during the green period for Wisconsin traffic. Permitting Ashman
Street to be two way between the Circle and Wisconsin will provide shorter
travel paths to the parking areas located in the southeast quadrant of the
Circle. Without signalization, Ashman Street will have to be one-way from
Wisconsin Street to the Circle in order that Wisconsin Street traffic can turn
right onto Ashman Street without conflict.

An extension of Wisconsin Street north of Ashman Street would require a
relocation of Cambridge Street. This is very desirable, since it will elimin-
ate a joR in the intersection which would be formed if Cambridge Street was
in its present location. This relocation of Cambridge Street would take place
on vacant property and would serve the purpose of allowing more parking ad-
jacent to the commercial establishments in the quadrant of the circle in the
vacated Cambridge Street location.

Relocated Cambridge Street should be two-way north of Ashman Street, but
only right turns should be permitted into Ashman Street since a left turn from
the north to the east on Ashman Street would interfere with the large volumes
of traffic entering Ashman Street from Wisconsin Street. Southbound vehicles
on Cambridge Street can go east on Ashman Street by traveling over Federal and
Boston Streets. A signal at Ashman and Wisconsin could be coordinated with
the signal at Ashman and Washington for thne purpose of providing a two-way
progression.

An examination of Plate 40 shows that the nortn quadrant of the Circle
could be bypassed by extending Vail Court to Saginaw Road. Even though this
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would permit vehicles to cross Saginaw Street and go down Manor Street thus
bypass1ng the Circle, it is of questionable advantage. This would require a
signalized crossing of Saginaw Street which would be too close to St. Andrews
Street and Saginaw Road. This intersection will no doubt require signaliza-
tion in the near future and a signal at Vail-Manor and Saginaw Road would be
spaced too close for two-way vehicle progression. With the proposed recon-
struction of Ashman Circle, the signals at Ashman Circle and Saginaw Street
will be removed which means that vehicles can come down Jefferson Street from
Vail Street and thence travel over to Ashman Street via the Circle Drive.

Ashman Street will be one-way on both traffic plans from Ashman Circle to
the parking lots east of the river. Since McDonald Street is the only good
means of returning to Main Street from the parking area on the river, it is
recommended that the present one-way operation be retained. Vehicles can

" travel from the parking area to Main Street and then proceed north on Rodd

Street. Al‘though it is not good practice to have two, one-way streets in the
same direction adjacent to each other, the Ashman-Rodd one-way system makes
this necessary. McDonald Street cannot be made one-way paired with Ashman
Street, since it does not go far enough to accomplish any good. McDonald
Street between Main Street and Ellsworth Street would actually serve a better
purpose if it were closed off and used as a parking lot. However, by estab-
lishing Rodd Street as a return for Ashman Street traffic, many of the traffic
unbalances which exist along Main Street under the present operation will be
eliminated.

-*If Ashman Circle is reconstructed so that Saginaw Road will no longer bi-
sect it, there will be some question as to how this land will be utilized. It
is not recommended for a parking area since driveways on the inside of the
Circle Drive would be hazardous. Also, there is ample parking space in the
areas back of the businesses which surround the Circle. An alternate use for
this area is a park, or a site for a memorial. Pedestrians could certainly
have difficulty crossing the heavy traffic and the successful operation of the

circle will not pemit the installation of a traffic signal., If any usage is -

planned for the Circle which will attract pedestrians, a physical separation
should. be provided so pedestrians will not be exposed to vehicles. Most of
the undesirable characteristics of these structures have been eliminated in
present designs. :

There are a few other traffic changes which will have to be considered in
the Ashman Circle area. The alleys lying to the rear of the businesses in the
west, south and southeast quadrants of the Circle should be made one-way op-
posite to the direction of traffic flow on the Circle Drive. This will pro-
vide for good circulation of traffic to the parking areas. With the extension

‘0of Rodd Street through Saginaw Street, Dartmouth Street will be relieved of

considerable traffic which is now using it as a bypass of the Circle between
South Jefferson Road and Ashman Street. This street will lose its arterial
character and should be deleted from the Arterial Street System when Rodd
Street is constructed. This means that the traffic signal at Saginaw and
Dartmouth Streets should be shifted to the 1nterseetlon of Saginaw with Rodd
Street.

The Benson Street bridge must be replaced in the very near future if a
critical traffic problem is to be avoided in Midland. In planning the one-way
streets, it would appear to be very logical to make Rodd Street one-way to the
‘southwest and Townsend Street one-way to the northeast., While this would have
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meant‘better traffic operation to the present bridge, it would completély e-
liminate the Ashman-Rodd one-way system. It might be argued that reversing

- the direction of Rodd and Ashman Street would still permit both plans to be

put in operation. This is not true if we understand that the intersection of
two, one-way streets can only operate satisfactorily if traffic can rotate a-
round the square formed by the intersections of the two, one-way pairs. If
Rodd and Ashman Street were reversed in their directions, this would not be
possible as an examination of the intersections of the Ashman-Rodd with the
Main-Larkin and Ellsworth-Buttles systems will reveal.

Since several of Midland’s proposed one-way street systems must return to
two-way systems at their temminals, it is essential that the “counter-clock-
wise” direction of one-way movements be maintained on each pair of streets.

‘The reason is simple. Traffic in this country generally operates under the

“right-hand” rule. That is, in operating on two-way roadways vehicles are

-—confined -to the right of the centerline. Therefore, when entering or leaving

a one-way street, operated in a counter-clockwise direction, the vehicles fol-
low their natural paths with no conflict. However, were the one-way streets
operate in a clockwise direction, it would be necessary for the traffic
streams to cross at the terminals of the one-way system. This would create a
very bad traffic situation and is carefully avoided in any well planned one-
way street system. .

. Since the bridge must be relocated due to the need for keeping traffic
which has no origin or destination out of the downtown area, it is deemed ad-
visable to establish an operation which will take care of present needs. With
Main and LarkinoStreets being made one-way in the directions recommended, the
present operation will be greatly improved. Townsend Street can still remain
one-way to the southwest. It is apparent that since Benson Street is offset
from Townsend Street in the direction against the one-way flow on Main Street,

-some means must be taken for protecting vehicles going from Townsend Street to

Benson Street even though the distance is very short. This can be accomplish-
ed by placing a short ‘all-red’ interval on the traffic signal at the expir-
ation of the Townsend Street green and will permit vehicles to clear out of
the intersection in safety before Main Street traffic is released. This inter-
val need be only three seconds in length.

By operating TFownsend Street one-way in this manner, the traffic signal
should remain in operation on a 24-hour basis. This will create no problems
on the one-way operation; in fact, it will help maintain speed control along
Main Street. A flashing red arrow can face Benson Street traffic during the
Main Street. green period since the traffic island will shelter this right turn
from Main Street traffic. The flashing red arrow means that motorists must
stop before making the right turn. This will give pedestrians protection in
crossing Benson Street. A second time dial should be placed in the controller
at this intersection in order to handle rush hour traffic which will probably
require a longer green period for Townsend-Benson than would be required in
the normal part of the day.

The order in which the.one-way streets are installed is quite important
to the success of the entire plan. There is always a tendency to go into a
one-way street system on a “little bit at a time” basis. This can sometimes
be the undoing of an otherwise successful plan. Perhaps if one-way streets
were being instituted on a *hit or miss® basis, this might be advisable.
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Since the plan being offered has been developed on an engineering basis, si-
mul taneous adoption of several new one-way streets is urgently recommended.

The Main-Larkin and Ashman Rodd one-way street systems should be put in
simul taneously for reasons already mentioned in the report. This means that
Rodd Street should be extended to Ashman Street at the earliest possible date.
The completion of this construction should establish the time when these two,
one-way pairs can be placed into operation. It would be highly desirable to
have the Ellsworth-Buttles one-way operation placed in effect at the same time
as the other two pairs, but this requires action on the part of the StateHigh-
way ‘Department. If any delays are anticipated, the city can proceed on its
two, one-way systems. The other adjustments in traffic operation discussed in

this report resulting from the changeover to one-way traffic movements should

be performed.

The €ity should be prepared to coordinate with the State Highway Depart-
ment in extending the Ellsworth-Buttles Street one-way operation on its own
streets to the east of Saginaw Road, Since Austin Street must be completed a-
long with a connection to Buttles Street, this construction should be given a
very high priority.

The State-George Street one-way system should be estoblished with the
opening of the proposed bridge. This traffic operation is designed specifi-
cally to handle bridge traffic. The bridge is needed now, but time is requir-
ed to prepare plans, finance and construct., All steps should be faken to in-
sure against delay in providing Midland with this urgently needed project.
Citizens should do their part by giving support to the financing of this proj-
ect.

The one-way streets proposed in this report are the backbone of Midland' s
traffic structure and regardless of their priority with one another, they
should be completed in the first five-year program. The benefits which will
result will far outweigh any disadvantages real or imaginary.

The State=Ge0rge Street Bridge

In the section on Pedestrian and Vehicle Volumes, it was revealed that
the present Benson Street bridge is inadequate, both from its traffic carry-
ing capacity and its structural strength. If it were necessary to close this

".bridge, the large volumes of traffic would have tomake exceedingly long detours

since there are no other bridge crossings for this route in the Midland area

'Since many of the motorists use this bridge to come and go from work on a

daily basis, it would create untold hardship and would prove to be a big ecor~-
nomic loss to the city. The urgency of this matter has already been brought to
the attention of City Officials,. and they have hired consultants to prepare
plans and cost estimates for a new bridge. Preliminary work has already been
completed.

It was quite obvious from the early findings of this traffic study that

the new bridge would have to be located southeast of the present bridge loca-

tion in order to keep the heavy traffic volumes generated by the bridge from
intermingling with shopper and business traffic in the Main Street business
area. The Dow Chemical Compsny’s property which extends to the south and east
from State Street dictates that the bridge be located in this vicinity. Plate
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37 shows an aerial view of the proposed site of the new bridge.

Bridge construction is very expensive; therefore, it is vitally import-
ant that every traffic lane built over a bridge be able to carry the greatest
amount of traffic., Unless a bridge services an expressway, the best means of
doing this is by connecting the end of the bridge to a one-way street system.
Since each lane of one-way traffic can carry at least one-third more traffic
than a lane on a two-way street, the bridge will be able to serve a much
greater traffic function without any additional financial costs.

Preliminary plans for the bridge show that it must tbe located between
State and George Streets which means that these two streets should be convert-
ed to a one-way operation with State Street carrying northeast-bound traffic,
while George Street carries southwest-bound traffic. Both George and State
Street come together at the northeast side of the bridge without creating any
traffic conflicts. Plate 41 shows how the various traffic movements will be
handled in the vicinity of the bridge.

Due to the anticipated traffic volumes which will use this bridge from
the very day it is constructed, it must be built to handle four moving lanes
of traffic. It is very desirable that the bridge have a four foot curbed me-
dian for safety purposes and also to make an easy transition into the one-way
operation at the end of the bridge.

The need of providing ingress and egress to the Dow Chemical Offices
which are southeast of the proposed bridge location on Main Street along with
the necessity of bringing Main Street traffic to the bridge means that an in-
tersection will be needed at the northeast end of the bridge. The cost of
providing a separation for this traffic movement and also the railroad would
make the bridge much more expensive. The plan shown on Plate 41 will handle
traffic volumes for a long time with a minimum of congestion. Since Main
Street traffic is one-way to the southeast, this directional flow will be
maintained to the intersection of George Street. Most of Main Street traffic
at this point should make a right turn for the purpose of crossing the river.
There will be a small amount of traffic which will desire to cross this inter-
section to the Dow Chemical offices. This intersection should not be signal-
ized since not only is this difficult to do, but movements requiring signali-
zation will be too small to meet traffic signal volume warrants. The traffic
coming from Main Street which desires to turn left onto State Street should be
encouraged .to use Cronkright and travel up to Ellsworth Street. Cronkright
Street could even be made one-way to the northeast if traffic volumes requir-
ed such treatment. Ellsworth Street would be the logical path to follow
southeast of State Street since Larkin Street is only two blocks long from
State to Haley Street.

Traffic coming from Main Street that desires to travel to the northeast
on State Street can get to State Street by way of Cronkright and Ellsworth
Streets. There would be no difficulty making a left turn from Ellsworth
Street to George Street on one-way operation. These routes are suggested in
order to offset any arguments that a traffic signal is needed at the foot of
the bridge. However, a traffic signal will be required at the intersection of
Larkin and George Street. This will create gaps in southwest-bound traffic
which will help crossing at Main Street. This traffic signal will be especial-
ly beneficial to the right turns coming from Main Street and will permit
safe entry into the southwest.bound traffic stream during the signal gaps and
at any other time when no traffic is present.
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Most of the entry to the Dow Chemical’s offices will come from George
Street. Sufficient lane capacity is constructed on George Street between
Larkin and Main Street to provide storage for the left turmn going to Dow and
also to preserve two lanes for through traffic. It is easy to see that a
traffic signal at Main and George would make this left turn very difficult to
perform. A special left turn slot formed by a traffic island is shown at
Larkin and George. George Street should have three lanes of traffic from
Buttles Street to the bridge.

State Street . is also expanded to three lanes from the bridge to the traf-
fic signal at Buttles Street. This increase in lane capacity is needed in
this area due to the signals at Ellsworth and Buttles Streets. Traffic will
be considerably lighter on State Street beyond Buttles Street and will not re-
quire three lanes.

Traffic leaving the Dow Chemical offices will use State Street (old loca-
tion) which will be one-way to the northeast. Traffic will split in advance

.of Larkin Street and going northwest can enter Larkin Street on a merging

maneuver in the shelter of a traffic island. Traffic making a left turn out
of the traffic stream coming from the bridge can use this same merging lane.
Larkin Street will be two-way from State Street.to the southeast. Departing
Dow traffic can make a right turn to the southeast on Larkin Street or go
straight through on State Street. No traffic signal should be necessary at
the intersection of State and Larkin. The cross movements are light and there
are alternate paths in case traffic volumes get too heavy on State Street.

The question may be asked why traffic leaving the Dow offices is not per-

mitted to use the entrance (extension of Main Street) and make a left turn on-
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to ‘the new bridge. This is specifically designed out of the intersection of
the two, one-way streets and Main Street so there will be no interference with
the left turn and through movement coming from the northwest on Main Street.
Since the intersection capacity will be reduced by a signal, we can eliminate
the need of a signal by keeping the conflicts in traffic out of this inter-
section. The slight added distance required in traveling around the State-
Larkin-George Street loop will more than be offset by the safer travel path
and elimination of capacity restrictions.

It is proposed to construct the connection to St. Charles Street on the
southwest side ot the bridge as a two-lane highway for the present time in
order to save money. Without traffic signal control to block traffic on the
two~lane section, the capacity will be commensurate with a four-lane highway
under traffic signal control.

The plan of traffic operation outlined for this area will perform satis-
factorily for sonie time in the future. If the proposed Downtown Redevelopment
Plan materializes, Main and Larkin Streets will no longer be needed. By elim-
inating these two intersecting streets to the State-George one-way street sys-
tem, additional capacity can be gained in the future by a simplification of the
intersections and an increase in the number of lanes on State and George
Streets.

Two-Way Arterial Streets

In addition to the one-way pairs which are either state trunkline highways




. or arterial streetSﬂ there‘are several two-way streets which complete the pro-
- posed major street system of Midland. The recent arterial street plan passed

by the City Council represented a. composite of information gathered from the
traffic study, the City Planning Commission and the City Engineer’s Office. In
order to separate those arterial streets which are based upon traffic demands
of today and in keeping with construction projects already approved, from those
predicated upon development yet to materialize, we have prepared the plan shown
on Plate 42. Some of these streets are capable of handling present traffic
volumes even though they are sub-standard to the designs of new arterial
streets .

It is not pertinent to this report to go into detail over the entire list
of arterial streets since their identity is apparent from the map. It may be
well to mention those streets which are shown in addition to the ones approved
by the Michigan State Highway Department for the period of July 1, 1958, to
June 30, 1959. Traffic increases and positive development trends make addi-
tion of the following streets reasonable since they fulfill the requirements of
arterlal streets :

There is a need for north-south arterial streets west of Eastman Road,
Eastman Road is a state trunkline highway which will serve as.the US-10 busi-
ness route from the new expressway. This means that this road will be requir-
ed to handle very large traffic volumes and local traffic should be provided
alternate routes. The Main-Larkin one-way street system ends at Revere
Street, therefore, this traffic should be carried at least as far as Saginaw
Fozdon an arterial street. Cook Street should be designated an rarterial
styeet and brought to Saginaw Street in the first five-year construction pro-
gram, This street would serve a much better purpose if it were relocated to a
point south of Sugnet Road and made to meet Sturgeon-Road at Saginaw Road.
Sturgeon Road should be continued to the north as far as Wackerly Road. This
can be built in the second five-year program.

- Orchard Drive will prove to be ideally located for an arterial street
paralleling Eastman Road and Cook Road. This will extend from Cook Road to Sag-

-inaw Road and should be built in the second five-year program. Present Sugnet

Road should be extended west of Orchard Drive to Cook Road. This probably
will not be needed for some time. Sugnet Road. should be continued from its

“easterly terminus as an arterial street from St. Andrews to Greemway Street

and- thence' continue south to Ashman Street. The present streets should be u-

~ tilized until the time that traffic volumes require rebuilding to arterial
-'street standards.. As Midland develops to the northeast, considerable traffic
-~ can be generated over Greenway Abbott Road on its way to the DPow Administra-

tive: Center

_St,,AndreWs\should be an arterial street from Eastman Road to Sugnet

"Road;,This route is already showing considerable traffic: volumes between

Eastman Road and Jefferson Road since it serves as a north bypass route to the
Ashman Traffic Circle. The portion from Eastman Road to the Country Club en-
trance is in need of widening to arterial standards at the present time. The
portion lying to the east of this point will probably serve for ten years.
Midland’s development to the north will require that Wheeler Road be made an
arterial street from Saginaw Road to the new US-10 expressway from whence it

will turn south and connect to Waldo Road. The portion in the northeast cor-

ner near the expressway is outside of the City limits. The new section of
Wheeler Road from Saginaw Road to Jefferson Road should be built in the second
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five -year program, while the section from Jefferson to the city 11m1ts should

be built in the first five-year program

Swede Road should be extended as an arterial street from Wheeler Road to
Wackerly Road and developed toarterial standards in the second five-year pro-
grap, This will produce a north-south route from Second Street to Wackerly
Ro4d which will be a service drive to the new expressway. Traffic from Swede
Road can travel over this service drive to Eastman Road where an interchange

for the new expressway is located. The construction of this route should be

timed with the building of the new expressway and the development of the Dow
Administrative Center. :

Eastlawn Street should be constructed from Swede Road to Waldo Road in
the first five-year program and made part of the arterial street system. This
will provide a good east-west traffic route for traffic from the Dow Adminis-

trative Center since this street forms its northern limit. This will bring

- traffic as far west as Jefferson Road from whence it can continue on other

streets and as far east as Waldo Road.

Haley Street should be added to the arterlal street system between Jeff-
erson Road and Swede Road. Thi's will be another east-west route scrving Dow

_ traffic from the Administrative Center going as far west as Ellsworth Street.

The present street is in good condition and should serve traffic for some time
to come. :

There is need for Washington Street to be constructed as an arterial
street between Norwich and Wheeler Road. This should be done in the first

five-year program, since Washington Street traffic will continue to increase

in view of it being one of the principal north-south streets serving Dow Chem-
ical Company’s traffic coming from the parking areas south of Bay City Road.
The Dow Administrative Center traffic will also find this route convenient.
The traffic signal at Saginaw Road is encouraging traffic to use this route.

Eastlawn Street requires an extension to the west for the purpose of pro-
viding a continuous route for traffic going to the north. on Eastinan Road.

There is no direct connection, but by adding portions of Nelson, Manor and

Helen Streets as shown on the plan, a suitable route is provided. Manor
Street, from Helen to Nelson Streets and Nelson Street from Manor to Ashman
Streets will require reconstruction in the second, five-year program. The re-
mainder of the route should satisfy traffic reguirements for some time to
come,

The priorities of reconstruction on the existing arterial streets have

| already been indicated on the Highway Needs Study. Traffic volume is only one

of the factors which determine the priority of improvement. Some of the pre-
sent streets, while not meeting modern arterial street standards, will be able
to handle anticipated traffic loads for some time in the future. Parking re-
moval programs should be instituted and planned whenever lane volumes exceed
350 vehicles per lane per hour. This will often eliminate the need of a
street widening project and result in the maximum life being obtained from the
existing pavement.

‘The number of additiens in streets and mileage to the arterial street

‘ system shown on Plate 42 as compared to the arterial street plan developed by

the City Planning Commission and passed by the City Council, is smaller. The
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major portion of the mileage deleted from the city’s plan and not shown on
this plan is located in the mile wide band lying north of the city between

- Wackerly Road and Saginaw-Wheeler Road. The other principal exceptions are
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Tittabawassee Road between Badour Road and Cook Road along with Dartmouth
Drive between Jefferson Road and Ashman Street. The latter should be abandon-
ed as an 3rterial street when Rodd Street is extended to Ashman Street

The streets not included in this plan were omitted since they were based
upon predicted growth factors derived from planning estimates and not from
traffic volumes and their present trends. This does not mean that the city’s
proposed plan is fanciful or overly ambitious; it only means that more defi-
nite development should transpire before the streets in question are added to
the working arterial street system. An arterial street plan should be review-
ed every three years in order to adjust for changing conditions.

Certain streets or sections thereon have been deleted from the present
arterial street system. Indian Street will no longer need be in this network
if the Ellsworth-Buttles and Main-Larkin one-way street plans are made a prac-
tical reality. The single block of Jerome Street between Buttles and Indian
can also be deleted for the same reason.

McDonald from the riverside parking lot to Main Street can be retained in
the arterial street network, but the two blocks from Main to Ellsworth Street
should be deleted. The Ashman-Rodd one-way system will take care of all the
traffic needs along this axis.

Carpenter Road should be taken from the system in the area between Second
and Jefferson Road. The new M-20 one-way streets will intersect Jefferson
Road. The new M-20 one-way streets will intersect Jefferson Road immediately
north of the Jefferson and Carpenter Street intersection. This means that
arterial traffic should be discouraged from using the intersection of Jeffer-
son and Carpenter Streets, since no signalization would ever be possible in
view of its close proximity to First and Second Streets. Traffic should use
the one-way streets. .

Dow Administrative Center

Any time. that a new generator of traffic is introduced to an area, it
takes careful designing and engineering to anticipate and prepare for its

effects. The parking areas and private areas of this center are being built
to accomodate five thousand vehicles a day. The effect of this traffic will

be very noticeable on Midland's traffic structure,. therefore, city officials
must be prepared to cope with its impact. The center is being constructed in
the area between Eastlawn, Abbott, Second and Swede Roads. These streets,

plus Haley Street, are those which will be required to Lring traffic directly
into the center. A photograph on Plate 37 shows an aerial view of the new-
ly constructed center.

Origin and Destination data which was available for Dow employees at ex-
isting plant locations was non-existent for the Dow Administrative Center, due
to its undeveloped condition and considering the type of employees who will be
concentrated here. Land-use data was valuable in determining the probable
paths and need for expansion for the traffic anticipated at the center. The
travel paths in each of the cardinal directions are described below.



Traffic from the north will have the choice of several arterial streets.
Swede and Abbott Streets will be the direct routes, while Washington, Jeffer-
son and Saginaw Road will bring traffic in conjunction with eéast-west route
feeders. Traffic from the east of the center will be able to utilize the new
M-20 expressway due to the construction of an interchange at Waldo Road.
Traffic can get to the center from Waldo Road either over Eastlawn or the
Second Street service drive.

Traf fic to the south can use either Saginaw Road or Waldo Road. Traffic
using Saginaw Road to the center can travel over Haley or Second Streets. The
latter street should get the most usage due to its more strategic location.

Traffic from the west will present the most difficult traffic problem due
. to the concentrated areas through which it must pass. The best route will
" probably prove. to be Second Street. Second Street at the center is a service
drive for the M-20 expressway, but west of Saginaw Road it goes into the
First-Second Street one-way system. This traffic can go to the Ellsworth-
Buttles one-way street system without any great trouble. When the new Lridge
is built at the foot of State and George Streets, traffic can go from the
First-Second one-way pair to the State-George one-way pair by using Carpenter
Road. : '

Haley Street runs from the midpoint of the Dow Center to the west and can
quite logically be expected to handle a considerable volume of traffic at
least as far as Jefferson Road. Haley Street to the southwest of this loca-—
tion is not a very desirable travel path, since its intersection with Ellsworth
and Buttles Streets is in an area of high parking lot development and being a
two-way street, it cannot handle traffic as safely or efficiently as the pro-
posed State-George one-way street system. With the construction of the new
bridge, State and George Streets will be in its direet path which will also
minimize the usage of Haley Street. Carpenter Road can be used to bring traf-
fic from the State-George one-way pair over to Haley Street from whence it can
proceed east to the center. It might prove very desirable to plan a connec-
tion  between the State-George one-way system and Haley Street so that the

benefit of one-way operation can be gained at least to some point east of

Jefferson Road.

Fastlawn Street will be the third east-west carrier of traffic from the
center. Most of the traffic using Eastlawn will probably go northwest on Sag-
inaw Road although there should bea substantial percentage going south to Gorge
Street on Jefferson Road. The other routes should be made the most facile in
- order not to encourage any more traffic than necessary to pass by the schools
" situated along this route. '

The arterial grid street system planned for the Dow Administrative Center
-should prove to be capable of handling traffic for some time to come. These
streets are non-interlocking nor do they funnel traffic through any one par-
ticular location. The plan should prove quite efficient if placed into opera-
tion. :
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CENTRAL BUSINESS DISTRICT RE-DEVELOPMGNT

Sowie time ago, withh the combined efforts of the €ity Planning €ommission,
the Planning Departinent, rrivate citizens and downtown business people, ‘an zn-
bitious plan was developed to keep tiie downtown business district as an im-
portant increment of the community. While it is true that the final accom-
plishment of this plan in its entirety may still be a few years away, it is
nevertheless necessary that we consider it carefully in the preparation of
this report and iu tihe recommendnlions uode,

Due to tlie oppearauce of this plan upon the scene, it has been necessary
teat our study embraces not only recommendations based on the use ofthe.
streets as they now exist, but also as they will be used in converting to t.c
proposed re-development.

The proposed plan of arterial streets shown on Plate 42, in the section
on Major Streets, show that thiere will be little difficulty in accomplishing
the conversion. Plate 43 shows the plan of the proposed re-development of the
central business district, and it can be seen that there will be no substan-
tial change in the direction of flow of traffic on the streets. The Major
Street plan uses Buttles and Ellsworth Streets as a one-way pair with traffic
flowing in a s atheasterly direction on Ellsworth Street and north-westerly on
Buttles Street. Main and Larkin Streets are treated similarly with Main
Street being used for traffic in a southeasterly direction and Larkin Street,
for.that travelling in a northwesterly direction. Ashman and Rodd and George
and State Streets are also.used as one-way pairs with Ashman and George
Streets being confined to soutl estbound traffic only, and Rodd and State
Streets for northeast bound veuicles. '

The area involveu in tie Downtown Re-Development Plan has been carefully
selected to insure a proper balance between the areas devoted to business,
parking and streets. The positioning and capacity of these three items has
been selected to insure a well coordinated operation.

In the plan for re-develoment it becomes necessary to close some of the
streets of the central -dirstrict and thus necessitates using other streets for
handling the flow of traffic into and around this new development. Since
Ellsworth Street loses its identity entirely between Cronkright and Jerome
Streets, it becomes necessary to move our northern perimeter one-way pair one
block further north. The accomplishment of this move will not be difficult,
because Buttles Street will have already been brought up to the proper arteri-
al standards for carrying trunkline traffic loads in the initial plan by us-
ing it as a pair with Ellsworth Street. Traffic, operating under the re-de-
velopment plan, must flow in an opposite direction on Buttles Street and will
move in a sontheasterly direction. Indian Street now becomes the street for
the return flow in the one-way pair for this perimeter route. It can be
brought up to the traffic and construction standards of a state trunkline
highway before it is converted to this use. Traffic on this street will .flow
in a northwesterly direction only. With this twe-way facility on the uorth
boundary, the movement into and out of the parking areas and circulatory
streets will be easily negotiated.

Main and Larkin Streets will still remain in operation as a one-way pair
from Gordon Street west to Revere Street. Main Street will end at Gordon



STATE

GITY OF MIDLAND

I O TR I B | R
-~ INDIAN P
: : |
—_ BUTTLES —
_T —1 [c 11 [ 21 — ] [ ] =
rTT T T T T T T r T T T T T T
T T 7 l LI T T T T T T
11 ] D « “g
g LJ BLII; PARKING } Ir AREA ,__l: D E §
1 O N Y N S IV S I8 ':r] ﬂ 1L ol L L L L L1 1L ELLSWORTH
& TrTTT T T T T m™ T T T T T 7T TN
o)
\ R R A ‘j__‘ . J_
f—_“ — — = — Lbodddbdd —] b\
J/ % C T
Jp —
[— ———  MAN
= [
it
‘; ; 1 PARKING
! ‘\\ PARKING AREA AREA __J
N\ ey = L
------- | ]
P SN I B—
i ' H
E

CENTRAL BUSINESS DISTRICT

REDEVELOPMENT

PROPOSED PARKING AREAS AND STREET USAGE

scaLe 1"=100"

s

PLATE 43



122

Street as far as vehicular movement is concerned and will be a shdpping mall,

from that point to Cronkright Street. Larkin Street will still be in use by
vehicular traffic as far as Cronkright Street, but it will lose its arterial
characteristics at Gordon Street. From Gordon Street southeast, its use will
be mostly by commercial vehicles loading or unloading at the stores within
the mall itself and as an exit route from the large parking areas shown on the
map.

Ellsworth Street will also become a minor passageway with commercial
vehicles using it for loading and unloading and by other‘vehicles to enter

and leave the parking lots.

An exceptionally important addition to the street system in this plan of
re-development is the extension of Ripley Street to Ann Street. It is neces-
sary to construct this street so that it may become a direct connection to
Ann Street, which forms the southern perimeter of the business area and gives

direct access to the municipal parking lots in that area. In addition to-

this, it becomes important for traffic entering via Eastman Road and from the
area served by Cook Road which wishes to do business on the easterly edge of
the business section. It will also be used by vehicles leaving the river-
side parking lots which desire to gain access to the new bridge between George
and State Streets. ‘

_ It will be necessary to acquire right-of-way through private property for
this connection of Ripley Street to Ann Street, and it would be well to start
on this acquisition as soon as possible. This new street connection does not
need to wait for the materialization of the downtown re-development plan,
since it will serve a traffic need today. At the present time, Ann Street
deadends at the parking lot back of the County Court House, but it will be an

‘east matter to extend it farther to the west to meet with the Ripley Street

extension. The clearance between the proposed grade of Ann Street and the
bottom of the deck and girders of the Jerome Street bridge is sufficient to

‘handle any legal loadings with room to spare, so this will not present aprob-

lem. The general character of the terrain involved in the construction of the
connection lends itself nicely to this development. The grades involved be-

tween Main and Ann Streets wirll be very gentle and little difficulty will be

encountered by vehicles of any size using the street. The entire length of
this Ann-Ripley Street corridor will be used in two-way operation and will aid

materially in keeping congestion at critical points at a minimum by giving

freedom of circulation. Ripley Street from Main Street to Eastman Road should
be one-way for southwest bound vehicles.

One of the streets which must be closed on this plan is Ashman Street
southeast of Buttles Street. This may appear to be a very drastic step and a-
rouse considerable alarm. Although Ashman Street has continuity for traffic
as far as Ellsworth Street, from Buttles Street southwest it is no longer an
arterial street, but merely a driveway between parking lots. The closing of
Ashman Street is very vital to the success of the re-development plan.

‘At the present time, Ashman Street deadends at the parking lots adjacent
to the river. The new plan merely moves the end of the street to the east
side of the business district, in order to eliminate a potentially dangerous
pedestrian crossing: It is quite obvious that present Ashman Street is serv-
ing. only three purposes in this area. One, some traffic is using this route
as a feeder route to Main Street from whence it will either go southeast to




Benson Street Bridge or to Dow. To the northwest it will go either to M-20 or
out Cook Road. Two, traffic is using Ashman to go to the river front parking
areas. Three, Ashman Street is being used as a parking lot by the presence of
curb stalls

There can be no objection to closing Ashman Street to through traffic if
a better alternate route is provided. The Buttles-Indian and State-George
one-way pairs, plus the proposed changes in the street operation pattern along
Jerome Street, offer far better traffic routes than present Ashman Street.
The new bridge will eliminate any need for vehicles to travel through the
downtown area due to its location.

Development of extensive parking areas on the east side of the business
area will greatly reduce the need of travelling through the business district
for parking purposes. Curb stalls on Ashman Street will be generously re-
placed in the proposed parking areas. Even if the motorist desires to go to
the river front parking areas where he may be closer to his intended destin-
ation, he still will have a well -designed travel path. He can go to the park-
ing area along the river from Ashman Street by using Ellsworth Street to the
northwest and then travel southwest on Gordon Street. With arterial traffic
eliminated from his route, he should have little difficulty.

The inventory of parking in this area reveals that merchants have very
few parking places in very close proximity to their businesses. The new plan
will more than offset the relocation of these parking stalls to much larger
parking areas involving slightly longer walking distances. The average pedes: .’
trian path will be shortened by the addition of a much larger number of park-
ing spaces in fairly close proximity to the businesses. The increased number
of desirable parking places, plus the elimination of street congestion, will
mean additional revenue to the area. .

The primary purpose beliind this entire nlan of re-development is sur-
vival. If this central core Ared:is to survive and prosper as 4 business
area, it must be able to compete on an equal basis with the outlying shopping
areas which are rapidly developing. The preservation ot this section as a
business and commercial area is of vital importance to tune city government as
well because of its terrific impact on the revenue available from taxes. In
order to furnish this competition, it is necessary to make it as attractive as
possible to the prospective shopper and consumer. One of the most important
aspects in the matter of attraction is to make sure that there will be ade-
quate desirable parking space close to the shopping area. The proposed plan
of re-development in Midland has taken this important factor into considera-
tion and has provided the parking areas shown on the map in Plate 43. It is
important in planning parking facilities to locate these facilities in such a
way that the shopping pedestrian is not required to cross vehicle travel paths
where their safety is endangered and that they do not add to the problem of
traffic control. The plan presented here recognizes this fact and has pro-
vided parking areas on the perimeter easily accessible on the aprroach from
all directions., It is estimated that when all the areas have been developed
for parking it will be possible to accommodate in excess of 2,500 venicles
simul taneously. With the parking areas being located as shown, no place of
business within the limits of this re-development plan will be more than two
blocks away from available parking space, and the majority of these businesses
will be even closer. '

In anotiier section of this report it was recommended that additional
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space be acquired for off-street parking. The land encompassed by this plan
of re-development which is set up for parking purposes should be acquired and
developed as soon as it becomes available. This will help condition the shop-
pers to the end that they will soon look upon these lots as destlnatlon points
and be already educated when the new plan becomes effective.

With the large number of parking spaces being made available, the high
capacity potential of the one-way system of perimeter routes recommended, and
the full cooperation of the business people of the community obtained, there
is no reason why this plan cannot successfully accomplish the desired objec—
tive,




. INTERSECTION CONTROL, SIGNS AND MARKINGS

Stop Signs

A thorough study of stop signs at locations where their use is required
brought out the fact that there is a definite need to install additional signs
of this type and to bring the rest up to the proper acceptable standards now
in effect. In the preceding section on Major Streets, roadways were designat-
ed arterial and local. Streets should be protected at crossings by compel-
ling entering traffic to stop by means of a sign, unless there is a traffic
signal present for assignment of the right of way. Failure to place stop
signs where their use is required will create an accident potential due to the
fact that motorists have good reason to believe that all arterial streets are
protected and will assume that this is the case in Midland and that they have
the right of way. The fact that a stop sign cannot be seen by a motorist
traveling on the street at right angles to it contributes to this unsafe con-
dition.

The present stop signs in the City of Midland are in fair condition ap-
pearance-wise, but they are not placed according to standards. They have no
standard location as to placement or mounting height and some are either hid-
den from view or too high to be visible from a vehicle. Uniform location of
these signs makes it easy for the motorist to know where he will encounter
thesé signs. Unless he can see the sign, it is impossible for him to obey the
message he is supposed to receive from them. This fact is borne out in the
study of the accident records which showed that a high percentage of the acci-
dents were caused by disregard of a traffic control device at the high acci-
dent locations. It is quite possible that the driver did not know what was
expected of him, since he had no sign to tell him what to do or else it was
hidden from view. :

State'law now requires that all new or refinished stop signs have a red
background in conformance with national standards. The old type yellow stop
sign has become weaker as the use of the new red one has become widespread.
Its effectiveness has correspondingly diminished to the point where it is al-
most of no value whatsoever, since the color is not recognized as meaning
‘stop’. It is recommended that any existing yellow stop signs be replaced
through a program of stop sign renovation as soon as practicable,

Although the stop sign with the opaque background was approved only be-
cause it is cheaper: and, while the law does not state that it is required to
use stop signs with a reflectorized background, it would be well for the City
to consider only this type of sign and to use it exclusively. The red back-
ground which is in use nationally has become the ‘stop’ color: and, if this
sign cannot convey this meaning both night and day, it loses much of its value.
Midland certainly can afford the additional cost if consideration is given to
the extra benefits in safety which are derived from this type of sign.

Stop signs should be no smaller than 24 inches and may be 36 inches or
larger at intersections with a multi-lane highway or where higher speed traf-
fic is present. They should be erected in urban areas one foot to the right
and seven feet above the top of the curb as shown on Plate 44. In areas where
- parking is not a factor which will obstruct their visibility, they may be in-
stalled at a five foot bottom height. Periodic checks of all stop sign loca-
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tions should be made to insure their continued good visibility. It is neither
economical nor practical to immediately replace all stop signs which are de-
ficient for minor reasons, but it is recommended that a program for their re-
placement be instituted to rectify this condition. The stop signs on the major
arterial streets should get attention first with the others coming in the order
of their importance.

Stop signs must be placed only after intelligent study or the entire pur-
pose of their use will be defeated. While there are no definite warrants for
establishing the necessity for a stop sign, some of them may be poor sight dis-
tance, right angle accidents and traffic volumes.

Arterial one-way streets need to be protected by stop sign control from
side streets. There will be some circumstances where one-way streets will
have to stop for a stop sign, and the usual treatment of placing one stop sign
at the right hand curb will not suffice. All one-way streets should have a
stop sign placed on both the right and left hand side of the roadway. On
streets where there are three or more lanes of moving traffic, it is wise to
consider the installation of an overhead stop sign, preferably of the illumin-
ated type. :

At channelized intersections, where various lanes are separated by a traf-
fic island, each of the lanes which are required to stop should have individ-

* .ual stop signs, since it is all too common for channelized intersections to

have separate controls for different lanes. The driver of each lane must
therefore be assured as to the proper action he is to take.

Yield Right of Way Signs

The use of this sign has now become quite prevalent in Michigan and is
proving very effective in assigning the right of way to motorists. The intent
of this sign is to assign right of way to motorists at intersections where
traffic volumes are not heavy enough, under most circumstances, to require a
full stop by a vehicle approaching the intersection from the lighter volume
street. This sign also serves the purpose of preserving the use of the stop
sign for approaches to through streets designated as arterial where higher
speeds and heavier volumes require a full stop. The presence of this sign
should eliminate any need for using a stop sign improperly in residential
neighborhoods. When a yield right of way sign is used, the motorist realizes
that although he is approaching a street which does not carry a large volume of
traffic, he must yield right of way to such traffic. Since he is not compelled
to make a stop when traffic does not warrant such action, he is willing to com-
ply more readily. This eliminates an unnecessary delay from his trip without
detracting anything from safety. It is a matter of record that this sign has
been proved safe when used in the prescribed manner. This is particularly true
where the two streets intersect at an angle tess than 90 degrees, The motorist
approaching this intersection usually gets a better view back of the intersec—
tion. If he sees it is clear, he keeps moving through. Under stop sign control
he would be required to stop and then have a very difficult time appraising
traffic conditions due to his poor angle of sight.

Intersection Sight Distances

Maintenance of proper sight distances at intersections which do not pos-

127



sess traffic signal control is very important if accidents are to be avoided.
Intersections which have stop sign control must have sufficient sight distance,
since the vehicles from the side streets are required to make a complete stop
before they may cross the major street. The length of this sight distarice is
dependent on the design speed of the major street and the length of time it
takes a vehicle to cross a roadway from a standing start. Assuming a typical
example where the design speed of the major street is 30 miles per hour and the
road is 2 to 6 lanes wide, the sight distances will range from 180 to 220 feet
to the left and 200 to 280 feet to the right.

Parking, when permitted at the curb, can be a sight restriction if im-
properly controlled. If vehicles are allowed to park, they should be held back
a sufficient distance from the intersection so that stopped vehicles on the
side street will not be forced to encroach the intersection beyond the stop bar
in order to gain the proper sight distance. The limits of restricted parking
can be shown by painting the curb yellow and by the erection of signs bearing
the legend *“No Parking Here to Corner”. Plate 44 shows a typical intersection
control where cross street traffic is required to stop for the arterial street.
This plate illustrates very clearly the State Law which requires that parking
be restricted a distance of 20 feet back of a pedestrian crosswalk. At the in-
tersections which do not have pedestrian crosswalks, this distance does not
guarantee the satisfaction of the minimum sight distance requirement. For the
purpose of maintaining the proper intersection sight distance, vehicles on the
major street should not be parked closer than 100 feet to the left and 70 feet
to the right of the cross street centerline.

At intersections where there is *Yield Right of Way® control or no con-
trol, the sight distance must be sufficient so the motorist can see the other
vehicle, make a decision and either decelerate at a comfortable rate ‘or be able
to travel through the intersection with a reasonable margin of safety.

Traffic signal control by the nature of its operation, does not require
long sight distances. Left turns, of course, require sufficient sight dis-
tance of oncoming traffic, but in urban areas where lower speeds are preva-
lent, this is usually no problem.

There were many intersections in Midland which are in violation of the
State Law in regard to parking near an intersection. It is recommended that
this deficiency be eliminated without delay. Not only should the minimums as
required by law be satisfied, but safe sight distances should be established by
removing the parking interference near intersections. Where a critical short-

age of parking space exists, off-street parking shOuld be tailored to accept

this additional load.

Traffic Siegns and Markings

In order toaid the drivers who travel the streets of Midland, it is neces-
sary to install appropriate signs and to mark the streets for designated
usage. The Michigan Manual of Uniform Traffic Control Devices which is to be
mandatory after January 1, 1960, establishes the standards as to size, color,
shape and mounting position of such devices. The traffic study revealed sev-
eral exceptions to the manual in Midland which will have to be corrected. De-

- ficiencies in stop signs have already been discussed.
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The three general categories of highway signs are regulatory, warning and
guide. The regulatory signs convey driving rules to the driver. Stop signs,
parking signs, speed signs, turn restrictions, etc., fall into this category.
The warning signs are usually diamond in shape and warn the motorist of some
impending highway hazard. The guide signs are used to aid the motorist in
travelling from one point to another. There are other signs which fall in
special categories which are also listed in the Michigan Manual.

School signing should meet the highest standards in view of the extreme
importance of alerting motorists to the presence of children. Although Midland
has done a fine job in providing school crossing signs, there were some ex-
amples of signs which were in need of refinishing; since the signs are losing
their effectiveness through weathering. It is not important to call attention
to any particular sign, but aperiodic check should be made of all school sign-
ing to make sure that they meet the proper standards and are in good state of
maintenance. During the latter part of August before school starts, all school
signs should be thoroughly checked for satisfactory service.

One-way operation is still sufficiently new and different from two-way
operation so that a high sdandard of signing must be maintained in order to
guarantee  successful operation. This is particularly true when the one-way
street is being established, since motorists must be indoctrinated with their
new travel habits. Plate 45 shows the intersection of a typical one-way and
two-way street. One-way signs which indicate the direction of traffic flow on
the street are mounted on the near right and far left side of the street.
Signs are mounted back to back at each of these locations so thap they can be
observed by traffic in both directions. In urban areas, they should be mount-
ed one foot to the right and 7 feet above the top of a standard curb. There
may be some locations where a third sign may be desirable on the far right
hand corner. This sign should always be in addition to, but not in lieu of
the two signs required in the standards.

New signs of great effectiveness are now coming on the market. Illuminat-
ed signs have been found most effective at signalized intersections to show
turn restrictions. This permits the sign to be as discernible to the motorist
as the lighted signal lens. Another sign of proven value is the illuminated
stop sign which is mounted over the center of an intersection. This is a high-
ly effective means of calling to the motorist's attention the presence of stop
control. Good reduction in accidents have been recorded by the use of this
sign at high accident locations.

Center lines should be painted on streets in the downtown area, except at
locations where conditions require special treatment. Center lines are very
important, hboth from the standpoint of safety and the efficient movement of
traffic. The center line helps to prevent the encroachment of the left side of
the street by right hand traffic. Center lines are recommended on city streets
when:

1. Traffic volume is sufficient.

2. The roadway between curbs is greater than 20 feet and less than
40 feet and there is no parking present.

3. The roadway between parallel parked cars is greater than 24 feet
and less than 40 feet wide.
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35’

The roadway between angle parked cars is greater than 24 and
and less. than 60 feet wide.

The roadway between parallel parked vehicles on one side and the
curb on the opposite side with parking prohibited is greater
than 24 and less than 40 feet wide.

Four lane, two-way roadways shall have a center line which shall be com-
posed of two parallel yellow lines 5% inches apart. The lines shall be placed
equal distances from the extremities of that part of the roadway available for
free moving traffic. They are recommended when:

1

The roadway between curbs is greafer than 40 feet wide with
parking prohibited.

The roadway between parallel parked cars is greater than 40
feet. '

The roadway between angle parked cars is greater than 60 feet.
The roadway between parallel parkedcars on one side and thecurb

on the opposite with with parking prohibited is sgreater than 40
feet wide. :

The use of lane lines permits an efficient use of the pavement, with a
consequent increase in capacity. The lane lines are particularly valuable at
signalized intersectigns where an additional lane is acquired at the intersec-
tion by the removal of parking. -Plate 45 shows a good example of how this is

accomplished.

Solid yellow lines are used to mark *no passing” zones. A speed of 25
miles per hour requires a sight distance of 500 feet while a speed of 35 miles
per hour requires a sight distance of 700 feet. The terrain in the Midland
area is sufficiently flat se@ that no zanes of this type are required at the

present time.

Colors used inpavement painting should be those specified in the Michigan
Manual. In this respect, white is used for the following purposes.

1.
~ 2.

Center line on city streets.
Lane lines

Turn markings

Stop lines

Crosswalk lines

Parking stall limits

Schdol markings

Word markings
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The yellow color is used for the following purposes:
1. Double center line on four or more lane undivided pavement
2. “No Passing” barrier line
3. Curb marking to indicate parking prohibition
4. Curb marking to indicate an obstruction in the roadwéy

Pavement marking is very useful for marking parking stalls either along
the curb or in off-street parking lots. Curb stalls for parallel parking
should be 22 feet long and 8 feet wide. Vehicles are becoming longer: and,
unless there is sufficient distance in each parking stall, the parking maneu-.
ver becomes very difficult and causes excessive blocking of the traffic lane
while the driver attempts to move into a short space. Unless off-street park-
ing lots are marked, careless motorists will make inefficient use of the a-
vailable parking space.

Intersection Recommendations
Main Street, Townsend Street and Benson Street

This intersection has already been discussed in the report, but Plate 46
shows a drawing of the intersection. The signal phasing mentioned in the sig-
nal section can be utilized to provide a safe means of bringing traffic from
Townsend Street to Benson Street without interfering with the one-way movement
on Main Street. The technique of signing must be such that by permitting this
particular movement, we do not destroy the impression to the motorist that
Main Street is one-way to the southeast on both sides of the intersection.

Two signs will be of particular importance in accomplishing the desired
results. A sign shall be erected on the right hand curb to Townsend Street ap-
proach traffic as shown on the drawing which will have the legend “RIGHT TURN
PERMITTED TO BENSON STREET ONLY”. This sign can be black legend on reflector-
ized background. The second sign will be suspended on the signal span and
will be of the internally illuminated type due to the importance of its leg-
end, It shall read “LEFT TURN ONLY”., This will prevent traffic from travel-
ling northwest on Main Street beyond the Benson Street intersection. Arrows
painted on the pavement can also assist vehicles in travelling from Townsend
to Benson Street.

The illuminated sign can have a face in the direction of oncoming Main
Street traffic which will be of the ¥Blank-out” type. The message reading
“LET TRAFFIC CLEAR™ will come on a short period before the green signal is
displayed to Main Street. By displaying this message at the appropriate time,
it will be more effective and its purpose at other times during the signal
cycle will not be confusing. This sign is an insurance that Main Street traf-
fic will not move at the beginning of the green period and trap an unusually
slow vehicle moving from Townsend to Benson Street. The sign can remain
lighted for a short interval after the beginning of the Main Street green.

The signing for the one-way operating and parking restrictions are not
shown on the drawing since standards for this type of signing are established.
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Parking restrictions should be applied and enforced from Rodd Street to Town-
send Street along the southwest side of Main Street. All parking should be
restricted for a distance of twenty feet back of all pedestrian crosswalks.
Crosswalk markings are shown at only those locations where safe crossing is
possible. Main Street should be crossed only northwest of Benson Street since
there will be no interference from turning traffic. Benson and Townsend
Street can be crossed where shown.

Due to the one-way operation, no vehicle signal faces will be needed on
the downstream side of one-way traffic. This means that there will be three
pedestrian signals which will be needed for directions inwhich vehicle signals
are not visible. In addition to these signals, a fourth pedestrian sigial
head should be added on the northeast side of Main Street to permit pedes-
trians to cross Main Street. By protecting this crosswalk with pedestrian
signals, it is possible to hold the pedestrians near the end of the green in-
terval and permit turning movements from Main Street to Benson Street. Admit-
tedly, there are not many pedestrians using this-crosswalk, but the pedestrian
signal would guarantee the vehicle a clear period to make the right turn.
Since this right turning movement is very heavy, a flashing right turn, red
arrow signal should face Main Street traffic during the red signal period,.
Right turns can be made at this time after vehicles make a safety stop. Pe-
destrian traffic is sufficiently light to permit this type of operation.

The signal heads facing Townsend Street traffic have a left tum arrow in
the left hand signal and a right turn arrov in the right hand signal. This
not only provides the proper signal indications to tie driver, buat will aid in
segregating the two turning movements into their proper driving lanes. Pave-
ment marking can aid this. '

The existing traffic island at this intersection should be changed in
order to obtain maximum number of traffic lanes and proper turning radii. The
radii should be increased to 25 feet on the northwest and southeast corner of
Benson Street and the northeast corner of Townsend Street. This will greatly
facilitate traffic movement. By moving the traffic island to the position
shown on Plate 46, three lanes of traffic are available for through movements
on Main Street and one for right turns.

Eastman Road, Buttles Street and Hubbard Street

By the proper traffic control and channelization, it is possible to make
this intersection operate very efficiently and safely without any traffic
signal. Under the one-way plan of operation, Buttles Street will become an im-
portant carrier of tratfic, since it will be the one-way pair to Ellsworth
Street. Since this is a five-legged intersection and also the point where the
one-way operation begins for Eastman Road, it is imperative that the plan
shown on Plate 47 be placed in effect.

The plan calls for restrictions in traffic movements involving West
Buttles Street and Hubbard Street trafric. The plan permits a right turn off
of Eastman Road so that traffic can enter either West Buttles or Hubbard
Street. Traffic from these same two streets can likewise enter Eastman Road
only on a right turn. The other movements from these two streets to Eastman
or East Buttles are physically eliminated by the construction of the traffic
island.
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One-way traffic from East Buttles can make aright turn onto Eastman Road
and proceed north. Traffic from Buttles Street desiring to go south on East-
man Road can do so in the shelter of the traffic island. This eliminates the
need of a stop sign or traffic signal. This traffic island permits an easy
transition from the one-way to a two-way operation on Eastman Road. If the
minor traffic movements into and from West Buttles and Hubbard Streets were
not prohibited, this whole plan would be destroyed and confusion and ineffi-
cient operation would result.

INTERSECTION OF MAIN STREET AND REVERE STREET

This intersection marks the point where Main Street traffic changes from
two-way “to 6ne-way operation. Larkin Street traffic must be returned to Main
Street because of this transition. If traffic conflicts are to be eliminat-
ed, Larkin Street traffic should be returned to Main Street by making Revere
Street one-way to the southwest in the block between Larkin Street and Main
Street. A less severe treatment which would permit Revere Street to remain
two-way would involve the extension of Larkin Street beyond Revere Street by

the construction of a diagonal return to Main Street. This would continue .

the one-way operation of Larkin Street down to Main Street. Revere Street
could still serve traffic going northeast by this plan of operation, in the
block between Larkin Street and Main Street

INTERSECTION OF ELLSWORTH STREET AND ASHMAN STREET

This intersection will be improved by the one-way operation contemplated
for both Ellsworth and Ashman Streets. A traffic problem is created at the
present time by Ashman Street being one-way only southwest of the intersec-
tion. This requires all northeast-bound traffic to come from Ellsworth Street
with the resultant turning movements. The left turns from Ellsworth Street
to Ashman Street usually restrict a through lane of traffic.

Under the one-way plan, there will be no conflicts caused by turning
movements of vehicles except with pedestrians. The installation of pedes-
trian signals would be desirable for this reason. The block on Ashman Street
between Ellsworth Street and Larkin Street will receive a considerable amount
of traffic due to traffic arriving from both Ashman and Ellsworth Streets. The
removal of parking in this block would permit four lanes of vehicle traffic as

shown on Plate 48. This restriction would not be necessary southwest of Lark-

in Street, since there should be a considerable amount of traffic 1eav1ng Ash-
man Street and turning right into Larkin Street.

A flashing red, right turn arrow should be installed to permit south-

east-bound Ellsworth Street traffic to make a right turn to Ashman Street dur-
ing the red signal period.

The drawing shows an illuminated sign mounted on the signal span wire be-
tween the two traffic signal heads. This sign is equally effective day and
night and can be used to designate the proper direction of the one-way street.
Its use is recommended at all signalized intersections of one-way streets.
The lighted sign mounted in the same area as the traffic signal permits good
visibility to the motorist. ~Normal roadside one-way s1gn1ng should also be u-
tilized.
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INTERSECTION OF ELLSWORTH STREET AND RODD STREET

This intersection will be very similar to the intersection of Ellsworth

-and Ashman Streets., A signal will be needed for right-of-way assignment.

Pedestrian signals can also be used to advantage at this location.

INTERSECTION OF ASHMAN STREET AND CARPENTER STREET

The present intersection has two traffic control features which are
neither efficient nor do they contribute to safety to any great extent. One
of these is the four-way . stop control. This method of meeting a traffic prob-
lem has outlived its usefulness if it ever had one at all. It should be a-
bandoned as soon as time will permit. Capacity of the intersection involved
is cut to less than half due to the fact that everyone is required to stop at
all times. When this is added to the normal delay and reduction of the effi-
ciency of the intersection caused by turning movements, it leaves a great deal
to be desired from the standpoint of good traffic operation. The delays and
misinterpretation of the control causes motorists to become irritated and
prone to do things not conducive to safe practices. Confusion on the part of
the motorist over who is supposed to have the right of way adds to the delays
as well as causes accidents between two vehicles starting at the same time.
Many complaints have been received about this intersection, and it should be
made a two-way stop as soon as possible. When Ashman Street is made one-way
in the future, it will have the proper type of stop control already in place.
When an intersection carries traffic in heavy enough volumes to require alter-
nate assignment of right of way, a study should be made to determine
whether or not a stop and go signal should be used.

The second control device detracting from traffic efficiency is the:as-

.signment of one lane of traffic for left turns from Ashman Street to Carpen-

ter Street. The traffic counts indicate that the amount of traffic making this
turn does not warrant an exclusive lane for left turns. Under the present
two-way operation, it would be much better to designate the center lane for
“L,eft and Thru” movements and designate the curb lane for ‘Thru and Right’
movements. This type of operation could be accomplished by pavement marking
only and wculd not require overhead signing. When the change to one-way op-
eration is made, the lane designation will change and the problem will be
eliminated.

INTERSECTION OF CARPENTER STREET AND HALEY STREET

This intersection is also under a four-way stop control. Again the stop
control would be better if one street were assigned the right of way over the
other. Carpenter Street should be the preferential route, since it is des-
tined to play a more important part in Midland’s traffic future than Haley
Street. When the State-George Street one-way system is placed in effect,
Haley Street will lose its present major street characteristics. This will be
especially true if a means is found to extend the State-George one-way system
east of Jefferson as proposed in the chapter on Major Streets. The change in
stop control can be made after due publicity is given to the proposal.




INTERSECTION OF SUGNET ROAD AND ORCHARD DRIVE

_ This intersection is cited as an example where a bad accident potential
is being created by brush and weeds being permitted to grow at such heights
that vision is impaired. This situation is duplicated at other locations, and
city officials should be very observant of conditions creating barriers to
vision at such locations.

INTERSECTION OF ASHMAN STREET AND HINES STREET

This intersection has a traffic condition existent which has already been
mentioned in the report as being illegal and a breeder of accidents. Vehicles
are being parked right up to the intersection crosswalks. This makes it vir-
tually impossible for motorists on Hines Street to see vehicles approaching on
Ashman Street. Parking on both sides of Hines is a serious problem due to the
lack of adequate width of the street. Parking should be eliminated from one
side. As it is now, a very serious accident could be caused by a car turning
into Hines Street off Ashman Street to find no clear travel path ahead due *tto
the remaining width of the street being blocked by a vehicle waiting to enter
Ashman Street. This same situation should be guarded against at other loca-
tions in Midland which were observed to have this same fault.

INTERSECTION OF HALEY STREET AND JEFFERSON STREET

The radius in the northwest quadrant of the intersection is much too
- small to permit vehicles to turn from Jefferson Street into Haley Street.
There is a curb which forms a restriction in the width of Haley Street by
projecting into the street right at the intersection. Since the curb re-
cesses a few feet away from the intersection, it is pointless to permit this
restriction right in the area of greatest need for additional street width.

INTERSECTION OF WASHINGTON STREET AND ST. ANDREWS STREET

This intersection has four-way stop control. By eliminating it along
with the other two intersections already mentioned, Midland would be free ndf
this type of control which leads to motorist confusion with very little re-
sultant benefits. Washington Street should be made the preferential route,
since it should experience the greatest traffic volume increase.

INTERSECTION OF ELLSWORTH STREET AND REVERE STREET -

‘Ellsworth Street dead-ends at Revere Street at this intersection. The
sign at the end of the street is a diamond shape warning sign with a red arrow
pointed in both directions of Revere Street. This arrow his a vertical stem.
The yellow color of the warning series of signs is used, but the color of the
arrow should be black. Not only is the legibility of a red arrow on a yellow
background poor, but it is contradictory to the Michigan Manual. The arrows
should have no vertical stem. A horizontal bar should join the two arrow
heads. '

The plan of conforming to the Manual has more benefits than merely being




‘legal. It permits strangers in 'a city to encounter standard signs for various

circumstances with which they are thoroughly familiar. Local people who ac-

climate themselves to non-standard signs in their own community may be at a

loss to rroperly decipher a standard sign in another area.

INTERSECTION OF LARKIN STREET AND REVERE STREET

The same two-headed arrow sign is present at this intersection and should
be changed to a standard sign as outlined above.

INTERSECTION OF WASHINGION STREET AND EASTLAWN STREET

This intersection has one lane designated on Washington Street for left
turns exclusively. The same condition is true here as at Ashman and Carpenter
Streets. It is well to have additional lane capacity at the intersection, but
an exclusive lane for one turning movement should be utilized only when the
turming movement warrants an exclusive lane on the basis of traffic distribu-
tion. More efficiency will be experienced at this intersection by designating
the inside lane to both through and left tums. ;

There are other intersections which have some of the faults already men-
tioned. These should be corrected in line with the procedure outlined in this
report and as published in the Uniform Manual of Traffic Control Devices. By
eliminating the undesirable conditions, even though they may be considered
trivial, a better safety record and a more efficient street system w1ll be the

4reward of the people of Midland.
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This location has a bad traffic problem along with the intersection of
Saglnaw Road and Eastlawn Street., Traffic is heavy on Eastlawn and the High
School creates a bad traffic problem. The solution to the problem must be
sought by trying to develop a one-way pair for either Eastlawn Street or Haley
Street in order to disperse concentrations of traffic and facilitate signal
timing problems created by the close proximity or major intersections. The
suggested one-way system should be an extension of the State-George one-way
system,.




GENERAL RECOMMENDATIONS

Each section of this report deals with a specific function of traffic,
and recommendations for changes and improvements are made in the respective
sections. There are some traffic recommendations which are general and do not
fit any one category. These recommendations are reserved for this final sec-
tion since they play an important part on how the material in the report can
be brought to a practical reality in the City of Midland. The common fault of
many reports is not in the material contained therein, but they usually fail
to emphasize the importance of following the suggestions and the changes which
can result in altering vital portions. We are not attempting to create the
impression that any alterations will be disastrous, but major alterations to
the plans as discussed in the report should be considered only after careful
appraisal and with due consultation. A good traffic plan can only be evolved
after careful analysis of numerous interrelated variables. Failure to con-
- gider this when making changes can only result in jeopardizing the complete
plan.

In working on the traffic study in Midland, we had the opportunity of
meeting with several groups. Each one showed interest in their particular
aetivity, but intimate knowledge of the activities of other groups and organi-
zations was lacking. Two ventures are presently underway in Midland which
will effect traffic and have a vital bearing on the welfare of the community.
These are the Dow Administrative Center and the Downtown Development Plan.
Both of these endeavors will require assistance in the solution of their traf-
fic operation problems. The report contains very specific recommendations on
these two projects.

During the course of the study, tiie need of a new bridge became very ap-
parent, and city officials took very prompt measures to prepare initial plans
for the bridge. This was not difficult for energetic city officials to accom-
plish, but putting in effect a traffic plan as extensive as the one outlined
in this report might prove to be a different matter. City officials may be
willing, but lack of understanding and cooperation from various groups and
business interests may deter them in their efforts.

Some mechanism must be found to undertake the program of traffic revi-
talization needed in Midland. Since a great deal of cooperation will be need-
ed, a committee should be appointed which will have as its purpose the plan-
ning and carrying out the liaison work needed to place the traffic plan in
effect. Existing committees would not ke suitable for this function since it
is quite important that committee meimbers represent sgeéncies and organizations
vitally éffected by the traffic plan. The two city officials who would be
most interested in this subject would be the City Planning Engineer and the
City Engineer. There should be a representative from the City Council. Busi-

nessmen and merchants should have a representation along with workers’groups.

Dow Chemical and Dow Corning should have membership. The former group should
have a member from management and also from the division which has the re-
sponsibility for traffic operations.

Jt is not mly important that various groups have membership on this com-
mittee, but also that the representatives selected have by reason of training,
experience and duties knowledge of traffic matters. The Mayor and City
Council should select the members of the committee, but it would be well to
have a list of qualified men from the above mentioned organizations represent-
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ed on the committee. These persons should be capable of gaining the support
of their own organization for the development of the traffic plan.

The citizens of Midland are entitled to know the proposed plan of traffic
operation through the media of the local newspaper and radio. It is suggested
that a series of articles be published which would explain the reasons for the
plan’s development as outlined in the report. It can be appreciated that
there are certain features of the plan which will be severely questioned by
certain groups. While we would not recommend deletions of all controversial
issues from the traffic plan, the people who dissent are entitled to know the
reasoning behind the proposals. In many cases, an explanation of the reasons
for a certain recommendation will satisfy the complaintants.

The City of Midland is reaching the size where a full-time traffic engi-
neer is desirable, Whether a traffic engineer is employed or not, there should
be a clear understanding where the function of traffic engineering is placed.
The City Planning Engineer has many functions closely allied to traffic engi-
neering, and it would be logical to give him this responsibility. The more in-
volved situations which would require professional engineering skills could be
obtained through consulting sources. Whenever the city feels it is more feas-
ible to employ a full-time traffic engineer, then the responsibility for traf-
fic operation should be placed with him.

A Traffic Commission should be appointed by the Mayor and City Council
for the purpose of passing on all matters pertaining to traffic operation and
regulation. This Commission may be composed of the same members as the com-
mittee suggested for carrying out the recommendations of this report. The
person entrusted with the traffic engineering functions should serve as Secre-
tary of the Commission and bring matters pertaining to traffic and transpor-
tation before it. He should supply the factual data on traffic matters to the
Commission and make recommendations in the best interests of safety and effi-
ciency of travel. The Chief of Police should serve on the commission in an ex
officio capacity. His services are quite important, since he can lend advi-
sory service on suitability of ordinances for proper enforcement. The City
Attorney should likewise be represented for the purpose of keeping all pro-
posals within legal limits. Although the City Council should pass on recom-
mendations of the Traffic Commission, the Council should take no direct action
on traffic matters which have not been cleared through the Traffic Commission,

A program of traffic education will have sound and far reaching effects,'
This education can come through the press, radio, school and public meetings.
The more enlightened the public, the more sincere will be its support.

The Midland Traffic Study has been gn experience in the strength which
can be gained by cooperation. It is our fond hope that the initial enthusiasm
will maintain itself with the result that Midland will experience a well bal-
anced and sound traffic operating street system. This will require close
support and cooperation and the relegation of selfish interests to a secondary
position,.






