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Mr. Keith E. Bushnell, Administrator
Multi~Regional Planning Division

Dear Keith:
The following report documents the preliminary traffic impact

analysis for the US-23 corridor location study. This report
was lnitiated for several reasons:

(1) to uncover errors prior to alternate transmittal,

(2) to outline the typical output from a standard

L alternate run,

. (3) to discover new applications and analysis
techniques which might prove useful in the future

S and

N (4) to act within itself as a medium of data trans-

o mittal. .

The report was prepared by Mr. Lawrence J. Swick under the
supervision of Mr. Richard E. Esch.

Singerely,

."‘ P

Richard J. Lilly, Administrator
Highway Planning Division
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INTRODUCTION

This is the second report in a continuum of reports which
are to deal with the preliminary travel impact analysis for
corridor study alternates.

The initial analysis deals with the Northeast Region
Corridor Study and the grain one impact of various alternates
on the traffic congestion problems which are forecast for that
area in the year 2000,

Ail travel impact data used in this report are produced
through the application of the Statewide Transportation Modeling
System and related analysis tools. Primary data originates
through the use of (1) the level of Service program and subsequent
bandwidth plots, and (2) the System Impact Summary program,

All of this information can be considered as "standard
output” from each alternate application. Other subsequent
travel impact data such as effective speed, capacity adequacy,
etc. can be supplied for grain two analysis but initial efforts
are limited to that data which are immediately available from

standard alternate series programs,






A BRIEF BACKGROUND

A total of six alternates were assigned for preliminary

analysis within the Northeast Region US~23 corridor area. The

southern tip of each alternate began as a connection with the

Us-23, M-76 freeway near Standish and proceeded north through

various alignments until they all reached existing US=-23 north

of Alpena. One of the
"neutral® alternate in
highways assumed to be

Us-23 foute. This was

a no-build alternative

secondly: +t0 create a

six alternates was a "do-nothing® or
that it containe@ all of the committed
existing by the year 2000 exdept for the
done for two reasons, first: +to provide
situation as required by Federal law and,

neutral constant situation from which to

compare the relative effects of each alternate upon the total

highway systen.

Traffic volumes which appear on the alternates are for the

design year 2000, The

six alternates are numbered beginning at

72 and continuing to 77 with 77 being the neutral assignment.

These five alignments and their locations are illustrated on the

following pages. The analysis of the six alternates is divided

on a three region basis to satisfy different but integrated

planning requirements.

The counties which appear in these regions

are also illustrated in the following pages and are referred to

as analysis regions "A", "B", and "C" respectively.



Analysis region "A" contains the following counties and is
illustrated below.

(1)

(60)

ALCONA (4) ALPENA (16) CEEBOYGAN

MONTMORENCY (68) 0OSCODA

FIGURE 1

(69) OTSEGO

(20} CRAWFORD

(71) PRESQUE ISLE

J—




Analysis region "B" contains the following counties

{6) ARENAC {(18) CLARE

(26) GLADWIN (35) IOsCO

(65) OGEMAW {72} ROSCOMMON
FIGURE 2
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Analysis region "C" contains the following counties

(1) ALCONA (4) ALPENA (6) ARENAC (35) IO0OSCO

LYSIS RE(

FIGURE 3
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{} The following graphics illustrate the alignment of each
proposed alternate beginning with alt 77 which is the neutral
. or "do=-nothing" situation. They then follow with alt 72 and

continue to alt 76 which are the five prelimihary "build"

gituations.
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FIGURE 5

ALTERNATE 72
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ALTERNATE 73
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ALTERNATE 75
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ALTERNATE 76
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The next set of graphics detail the levels of service for each
alternate. The level of service is the measure of adequacy of
each highway in terms of its capacity to handle the amount of
traffic that is expected to use the facility. With regard to
the bandwidth plots which are shown, the wider the bands appear
for each route or section of highway, the less adequate the
individual road or system is expected to be under that proposed
set of circumstances (See Figures 10, 11). In following, the
narrower the lines appear, the better the highways are handling
the expected traffic burden and in turn; serving the motoring
public., For a thorough review of the definition and application
of Level of Service, refer to Report Volume 1l-H LEVEL OF SERVICE
SYSTEMS ANALYSIS MODEL.

Working in conjunction with the graphic ban@width plots,
the system summary program details the exact number of miles of
highway experiencing each specific level of service band per
designated analysis region plus displaying other relevant travel
impact data. By reviewing the bandwidth plots and the summary
program data together - wvalid conclusions regarding travel
impact can be made for each alternate consideration. The band-
width plots are presented on the following pages beginning with
the "do-nothing" situation (alternate 77). By comparing this
alternate with the five "build" alterna;es one can draw pre-
liminary conclusions regarding the effectiveness of each proposal

relative to its effect on the efficiency of the total system.
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FIGURE 11




PREFACE TO ANALYSIS SECTION
As mentioned in the introduction, this report and the
following brief analysis are of a preliminary nature and are

not intented to "select" a given alternate as the final choice

for éonstruction. The alternate alignments themselves are
experimental and are intended only to grasp an overview of the
possible solutions to future travel problems within these
selected study regions. They were run to produce, if you will,
topics for discussion relative to the task at hand of analyzing
the merits of new construction within these areas.

The analysis format follows the general pattern in which
the travel data are produced fro@ the analysis batteries
themselves. Each grouping of data relates to the individual
study areas A, B and C with specific categories of information
pointing to the impact of each of the six alternates within
the region. Reference is made as to one alternate being higher
or lower in one capacity as opposed to another but it is done
for that purpose only . . . reference. Final conclusions are
left to the future and to the people in charge of the

responsibility.

wi5-
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STATEWIDE TRANSPORTATION MODELING SYSTEM

ALT 72

ALTERNATE HWY PLAN
FUTURE DHV,RADT
LEVEL OF SERVICE

FIGURE 13

.
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STATEWINE TRANSPORTATION MODELING SYSTEM |

ALT 73

ALTERNATE HWY PLAN
FUTURE DHV,RADT
LEVEL OF SERVICE

4 _ & FIGURE 14
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STATEVIDE TRANSPORTATION MODELING SYSTEM
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ALT 74

ALTERNATE HWY PLAN
FUTURE DHY,AAODT
LEVEL OF SERVICE
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STATEWIDE TRANSPORTATION MGDELING SYSTEM
ALT 75
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Level of Service Deficiencies:

The three areas of analysis are superimposed over the alt
77 bandwidth plot to give perspective to the plots themselves.,
(Refer to Figure 12)

To further clarify Level of Service and the individual
bandwidths, a one line band represents Level of Service "A"
(under capacity) two lines "B" etc. - on up to L.S. - "F"
(over capacity). For guick comparison, three lines represent
level of service "C" or the point of service where the design
hour of the highway matches exactly the one hour capacity of
that highway - these capacities vary and are related directly
to the type of facility and lanes thereon in order to provide
a reliable and realistic comparison.

As evidenced by the neutral bandwidth plot, the north-
south movements of traffic from the southern metropolitan areas
Creates an overloading situation on all four major north-south
routes which extend from US-23, M-76 near Standish. These
routes include, from west +o east, M-76 itself, M-33, M-65
and US-23. Nothing profound could be said of the situation,
with the neutral acceptance of the fact that the majority of
the trips are recreational in nature and occur on the weekends
as motorists in the high density areas head for the retreat of
the northern woods. The apparent destinations of their efforts
can be seen as the L.S. bands diminish in size as they proceed
in a northly direction. The major areas of deficiencies

occur within the area south of Alpena.

-22=




All four routes display "F" levels of service below this
imaginary cutline. Specifically on M-76, levels of Service "P"
occur northerly to a point near Grayling. From this point further
north they drop to "E" and eventually to "D" and "C". As M-33
departs from M-76, it displays level of service "F" until it reacheé%
the junction of M-72. M-65 appears to be the least effected by the .
influx as it "bottoms out" as it reaches the Au Sable River - a
point nearer the south than any other route -~ US-23 carries its

share of the "F" level burden until it reaches Harrisville and

M-72. Aside from the heavy influence of' the recreatiocnal traffic -

other trip purpose categories are partially responsible for the

ovérloading problem on sections of highway which extend between
proximal cities such as Oscoda and Tawas City and Harrisville

on US=-23.  This can be seen as alternates are plugged intc the

system and overlcading still occurs sporadicallylbetween these
areas. The effects of the specific alternates on Level of Service
can be reviewed on the remaining bandwidth plots. (See Figures

13, 14, 15, 16, 17).

Alternate 72:
An "F" L.S. on M-76 now only extends to the junction of M-33.
M-33 itself drops to an "E" L.S. until it reaches Rose City and

proceeds from that point north on a "C" L.S. until the junction

of M-72 causes some problems. M-65 seems to be relieved from

all of its problems and US=-23 only shows capacity difficulties as o
it separates from the new freeway and on the link south of Harris- i
ville on the junction of M-72. M-55 between M-65 and US-23 appears
to be adversely affected by the new freeway as the general east-

west movement in that area is intensified.

—-23=



- ALTERNATE 73:
Alternate 73 appears to produce the same results on M-76

and M=33 but the effects on M-65 and US-23 are a little less

dramatic. Higher levels of service are now seen on M=65 north
P of M-55 and F ~ Levels of Service occur all along US-23 until
M~72 is reached near Harrisville. This brings to light the plan-
ning idea that building near success brings success. In other
;j words; the present north-south routes serve their purpose by

location gquite well - as alternates or new highways are moved

from a location near the existing facilify to a location farther
from the facility, the probable success of the new route
diminishes. This is not always true but the years of subseguent
building along existing north-south routes such as M-33, M-65
and US-23 aid to the self-inherent adequacy of these routes as
being located on the path people wish to travel.- When these
routes become overly "successful" new routes need to be added

to eithe: supplement them or replace them. In this case the

new freeway will not be built over an existing location due to
cost of R.0.W., therefore the degree to which it supplements the
existing routes appears to be related to the proximity of the
new route to the old. The specific location of the new freeway
and the "success" thereof now falls within the definition of the
B goals set for the new highway. Should the goal of the new free-
- way be to drastically reduce the traffic on US-23 alone or M-65
alone or some combination of the north-south routes. As review
of the alternates continues it will be seen that a healthy com—
promise is difficult but more likely to succeed as the demands

of the more traveled highway are met. This decision too should

24w
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be weighted against the overall effects within the individual

study areas. This data will be presented in subsequent sections.

Alternate 74
As we proceed through the presentation of the impacts of thesq%

alternates , = the alternatés themselves are "moving" or being .

located in a more westerly direction. Alt 72 is located near

US-23 and alt 76 is located to the west of M-65. This was pointed..~?

out because as the alts are moved to.the west -~ the greater the -

impact they appear to have on the L.S. of M-76. This is first

noticeable with this alt (74). Levels of Service "F" are now
entirely diminished along the M-76 corridor although they do stilléﬁ
portray an "E" level of service which is still guestionably in

texrms of adequacy. An unusual thing occurs, however, on M-33 -

the level of service actually deteriates from an_“E“ level to
an "F" level just north of the intersection with M~55.

M-65 does not change except for a minor decrease in service
on the M-76 link south of M-32. US-23 does not appear to be
affected by the shift and still remains over-capacity. Another
area which demands some attention and has not been mentioned
is the US-23 area north of the connection with the proposed
freeway. The connection of the freeway to the existing US-23
facility imposes an added burden to the route but not one which
presses the road to its absolute limit or "F" level capacity.
This can be seen on all alternates which should bring some relief

to concern focused on that area.
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ALTERNATE 75:

This alternate places a little more pressure on M-76 between
M-61l and M-33. This pressure is not entirely negative as the
effect on M-76 above M=-33 is a slight improvement with several
links dropping to a "D" from an "E" L.S. when compared to alt
74, M-33 is still deficient south of Rose City bdt more con—
sistant with an "E" L.S. compared to an "F" on the neutral as well
as the previous alt. M-65 drops dramatically in assignment and
appears to be operating at a level fér below the intended capacity
of the road. US-23 is still operating at an "F" level from M-65

to Harrisville.

Alternate 76:

This alternate paints an almost'identical picture to that
imposed by alt., 75. M-76 remains the same. M-33 remains the
same; M=65, US=-23 etc. Only minor differences become evident and
at expected small areas of concern.

In total, Alternate 72 appears to have the greatest impact
on the Lavel of Service for existing US-23. Alternate 75 appears
to relieve the greatest amount of traffic pressure on M-65 -
the tradeoffs of the others are debateable but can be seen from
a better perspective as the summary program output 1s analyzed.

Histograms ané Tables which display element unpact are pre-
sented now for review. These data are divided by alternate impact
by study area (A, B, C} and as will be found, the impact of the
alternates can be defined by goals of the areas and should be
very helpful in public presentations. The bandwidth plots covered
the graphic responsibility of analysis while the summary tables and

histograms should cover the statistical aspects of analysis.
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The following tables list the pertinent data by alternate
by region. These table pages include such information as total
miles, annual accidents, number of miles of F.A.P. at level

of service "C", etc.

lohk
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S
MICHT

RORAL HTGAwWAYS

NORTHEAST RF

FOTAL 4ILES
ANNHAL
VEHICLE=MILES
(THAUSANDS)
ANNIIAL
VEHICLE=HOURS
(THOUSANES)Y

ANNITAL
ACCINENTS

ACCINENT RATES
ACCINENTS
100 MILLTON

ACCTINENTS
100 MILLTION

ILES [ S=1
MILES LS=2
MILES LS§=3
MILES LS=4
MILES 1L5=5

MILES 185=46

NOTE e 1 UIMNS

v ¢ T r 4

GAN STATFHWINE TRANSPORTATION 4ANELING

Mp s G

RASIC TRAVE

GTON CORRINOR STUNY ALTS 72=77 STUDY AREA "AW

INTER
STATH

AR

ABRagn

11334

ANt
PFR 124
VEH=M]

PER 7070
VFHw=HR

34
21

27

NE uTLEAGRE

5 i M

TMPACTS

A_TERNATE NEA?7
REGION ¢NNSTSTS OrF COUNTIFS NDS, 19

Fap
Fuy

A

2?5382

445

21

A7

4731

n

TABLE 1
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Y S T E M M OF A LT § UMM aRY
MICHIGAN STATEWIULL THANSPORTATION MOLELING SYSTEM
BASLG TRAVEL IMPACTS
RURAL HIGHWAYS ALTERNATE NEAT7Z REGIUN
REGION CNNSISTS OF COUNTIES NUS, 12 4s 1645 205 60s 68r 92 71,

NORTHEAST REGIOM cORRIDUR STYDY ALTS 72=77 STUDY AREA wp®

INTER FAP FAF FAS TOTAL B

STATE Fy NON=FWY

TOTAL MILES 88 56 277 2213 646

ANNUAL ‘

VEHICLE=MILES _ 6ua0Q82 11514 335464 138078 1219137

(THOUSANDS ) ,
ANNUAL .

VEHICLE=HOURS 11312 1782 6871 3086 23052
(THOUSANDS) ,
ANNUAL

ACCIDENTS 361 135 1198 475 2669

ACCIDENT RATES
ACCIDENTS PER 133 133 357 344 218
100 MILLION VEH=M]

ACCIDENTS PER 7613 7576 17439 15390 11580
100 MILLIOoN VEH=HR

MILES 15=1 0 56 6 20 85
MILES LS§=2 0 0 161 169 324
MILES L§=3 34 0 54 29 118
MILES LS=4 21 0 26 2 51
MILES L§=5 22 Y, 11 0 34

NOTE=~=COLUMNS OF MILEAGE AND RUWS MAY NOT ADD DUE TO ROUNDING

TABLE 2
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SYSTE® L &P ALT 5 U & W wHY
r MICHIGAN STATEWIDE THANSPUNTATION MULELING SYSTEM
] RASIC THAVEL TMPACTS
RURAL HIGHWAYS ALTERNATE WEAT3 RE G I
KEGION CONSISTS OF COUNTIES MUS. 12 8 165 €05 60s 68s £95 71,

NORTHEAST REGION CCREIDON STUDY ALTS 72=77 STUGY AREA »aA"

E INTER FAP FAP FAS TOTAL
STATE Fwy N(IN=F Y
TUTAL MILES 88 57 277 223 646
ANNUAL
VEHICLE=MILES 645903 97910 335023 152337 1231170
(THOUSANDS)
] ANNUAL |
3 VEHICLE=HOURS 11344 1719 6851 3404 23320
(THOUSANDS)
ANNUAL
ACCIDENTS 864 129 11806 511 2691

ACCIDENT RATES
ACCINENTS PER 133 132 354 335 218
100 MILLIDN VEH=M]

ACCIDENTS PER 7617 7548 17319 15018 11543
100 MILLINN VEH=HER

MILES LS=1 0 57 11 21 90
MILES Ls=2 0 0 173 15¢ 329
MILES LS=3 34 a 4 23 107
MILES Ls=4 21 0 23 iz 57
MILES L§=5 22 2 - 8 37
MILES L$=6 9 o 14 0 24

NOTE==COLUMNS OF MILEAGE AND RUWS MAY NUT ADD DUE TU RUUNDING

TABLE 3
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SY ST EM I M F A LT S U M MEAE R Y
RICHIGAN STATEWNILE ThANSPORTATION MULELING SYSTEM
BASIC THAVEL JTmPa(TS
RURAL HIGHWAYS ALTERNATE NEATY HEGIUN
REGICN COMNSTSTS OF COUNTIES NOS,. 12 45 163 £0r 60 685 8650 71,

NORTHEAST REGION CORPIDCK STUDY ALTS 72=77 STULQY AREA smAvw

INTER AP FAF FAS TGTAL
STATE EhY NON=F WY
TUTAL MILES 88 57 277 223 646
ANNUAL
VEHICLE=MILES 543968 99651 328093 153365 1125098
(THOUSANDS
ANNUAL -
VEHICLE~KOURS 9553 1750 6700 3420 21434
(THOUSANUS)
ANNUAL
ACCIDENTS . 719 132 1161 517 2530

ACCIDENT RATES
ACCIDENTS PER 132 133 353 337 224
100 MILLION VEH=MI

ACCIDENTS PER 7528 7992 1r3er 15099 11807
100 MILLION VEH=HR

MILES Ls=1 0 57 33 13 105
MILES Ls=2 22 0 156 168 341
MILES L5=3 16 0 48 19 84
MILES LS=4 40 0 18 1z 70
MILES L§=5 4 U 5 o 10
MILES LS=6 s 0 e 8 33

NOTE==COLUMNS OfF MILEAGE AND RUWS May NOT ADD DUE TD ROULKDING

TABLE 4
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S v e T & T 4 p & GT 5 4 MM A R Y
MICHIGAN STATEYTNE TRANSPARTATINN MONFLING SYSTEM

. A4S1¢ TRAVEL TMPACTS
= RURAL HTGHIAYS ALTERNATE NEATS REGION
REGION CNNSTSTS OF COUNTIFS NOS, 12+ 4 1hs 20s 605 68, 69, 71,

NORTHEAST REAION ¢O2RIN0R STupy ALTS 72«77 STHDY AREA nAw

INTER FAP FAP FAS TnTAL
STATE Fay NON=F WY
TOTAL MILFS 3 57 0?77 223 646
. ANNHAL
B VEHICLE=MILES ARIRT7S 1t1nl9 334094 134022 1223012
" (THOUSANDS) '
[i ANNITAL
L VEHICLE=HNYURS 11309 1943 6831 2997 23986
(THOUSANDS)
ANNIIAL : .
ACCINENTS A A1 149 1191 452 26573
. ACCINENT RATES _
i ACCIDENTS PER 133 134 356 337 216
100 MILLION YFEHe4T
ACCINENTS PER 7414 7651 17437 15084 11493
100 MILLION YEH=HR
4ILES £85=1 s} 57 ] 55 121
ATLES L5=22 A n 14n 127 288
ATLES LS=3 14 n A3 29 124
4ILES LS=4 21 9 1A 2 4
[ 4ILES LS=5 22 0 1 8 4
ATLES LS=6 9 0 14 0 24

NOTE==OLUMNS NIF wTLEAGE AN RNOwS MAY NAOT Anp nuf TO ROUNDING

TABLE 5
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S Y S T F M I P & L 3 S UM MAERY
MICHIGAN STATEWIUL TKAMSPUORTATION MULELING SYSTEM
BASIC TRAVEL IMPALTS
RUKAL HIGHWAYS | ALTERNATE BEATG REGLION
REGION CONSISTS OF COUNTIES MUS. 12 4 16, 205 605 68s 695 71,

NORTHEAST FLGION CORRIDOUR STULY ALTS 7E=77 STUDRY AREA waw

INTER FLp Far Fag TOTAL
STATE Fry NM=FpY
TOTAL MILES B8R &C 27y £2E3 651
ANNUAL -
VEHICLE=MILES bUszTY 102661 335823 14572 1229486
(THOUSAMES)
ANNUAL .
VEHICLE=FQOURS 11333 1802 AB6E 3250 23253
(THOULSANDS)
ANNUAL
ACCIDENTS 843 ‘ 136 1181 508 2686

ACCIDENT RATES
ACCICENTS PER 133 133 351 344 218
100 MILLION VEH=MY

ACCICENTS FER 7617 7592 17200 15538 11552
100 MILLION VEH=HR

MILES L5=1 C 60 11 60 132
MILES (§=2 0 0 173 95 268
MILES L&5=3 34 0 68 45 _ 148
MILES L§=4 21 0 v i2 33
MILES L§=53 22 0 11 | 8 42
MILES Ls=zé 9 0 14 ¢ 2t

NOTE=~COLUMNS 0OF MILEAGE AND RUWS MAY NOT ADU DUE TOD RUUNDING

TABLE 6
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MICHEIGAM STATEWIu: THAFSHFORTATION WMUUELIMG SYSTEM
BASIC TRAVEL IMPACTS
FURAL MIGHWAYS ALTERINATE MEATT REGIUM
REGINN CONSISTS OF COUNTIES NLB. 62 18r Z6s 355 055 72

NORTHEAST REGION CORRIGER STULY ALTS 72«77 STUDY ARKERA wpw»

INTER FAP FAF Fhg TOTAL
STATE Fliy pOf=ERY
TOTAL MILES 17 53 230 175 485
- VEHICLE=)MILES 234489 260563 530194 2uia1y 1575665
(THOLSANUS)
ANMUAL
V{’.HICLE'I"[;URS H121 4574 175%1vu 53814 31586
(THOUSAMNDS Y
ANNUAL “ ,
ACCINENTS 276 315 2978 991 4567

ACCIDENT RATES
ACCICENTS PER 117 120 354 410 289
100 MILLION VEH=MY :

ACCIDENTS RPER 4713 6892 17010 18425 14442
100 MILLION VEH=HR

MILES LS=1 0 7 v 11 18
MILES LS=2 0 13 21 51 112
MILES LS=3 o 12 4t 55 115
MILES LS=4 0 0 24 0 23
_ MILES Ls=S 0 ¢ 23 6 29
f MILES LS=6 17 0 11e 51 185

NOTE==COLUMNS 0OF MILEAGE ANL &OWS MAY NOT ADL LDUE TU RUUNDING

TABLE 7




S Y STE M I M K A LT S UMM ARY
MICKHIGAN STATEWILE TRANSPORTATION MOUELING SYSTEM
ARASIL TRAVEL IMPACTS
RURAL HIGHWAYS ALTERNATE NEAT7Z R GIUK
REGIGN CONSISTS UF COUNTIRS NUS. &2 18s 265 355 05, 72,

NORTHEAST REGION CORRIDUK STUDY ALST 72=77 STUNDY AMEA »wg*

INTER FAP FAP Fas TOTAL
STATE Fwry NON=FhY
TOTAL MILES ' 64 126 221 163 5718
ANMUAL
VEHICLE=MILES 585264 566491 369871 126283 1677911
(THOUSANDS)
ANNUAL .
VEHICLE=HOURS 10275 9785 7944 3518 31527 .
{THOUSANDS )
ANNUAL . -
ACCIDENTS 757 B74 145U b4y 3727

ACCIDENT RATES
ACCIDENTS FER 12¢ i54 392 412 222
100 MILLION VEH=M]

ACCIDENTS FER 7372 8936 18250 18327 11822
100 MILLION VEH=HF

MILES L§=1 0 <8 de 18 7C
MILES LS=2 0 58 3b 59 153
MILES LS=3 0 10 8U &5 155
MILES LS=4 35 2 2u f =8
MILES LS=5 13 12 iz i9 78
MILES LS8=6 15 17 24 o 61

NOTE==COLUMNS OF MILFAGE AND HUOWS May NUT ADUL BLE TOUO RUUNDING

TABLE 8
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) SYSTE M [ M F A LT S U M M oA R Y
Y MICHIGAN STATEwWILL THANSPURTATION MULELING SYSTEM
f BASIC TRAVEL IMPACTS
RUKAL KIGHWAYS ALTERNATE MEAT73 RE GILN
REGION COMSISTS OF COUNTIES NCS. hs 185 265 35, 65, 72

NORTHEAST REGION CORSIOUR STUDY ALTS 72=77 STUDY AREA wgw

L INTFR Fap FAK Fag CTOTAL
STATE Fly NCN=FRY
TOTAL MILES 64 126 22% 163 576
r ANNMUAL
i VEHICLE=MILES 586319 458699 420044 16898¢ 1634053
( THOUSANLS)
g ANMUAL :
VEHICLE=FGUIRS 109296 7663 8759 3800 307456
(THOUSANDS) _
ANNUAL
ACCIDENTS 758 715 164 698 3815

ACCIDENT RATES
ACCIDENTS PER 12¢9 156 351 412 233
100 MILLION VEH=MI

ACCIDENTS FER 7372 069 18751 183792 12409
100 MILLION VEH=HFR

5 MILES L$=1 o 57 9 14 78
b MILES L§=2 c 38 37 T 123
MILES L§=3 0 10 56 72 140
MILES LS=4 35 2 35 11 B4
MILES Ls=5 13 0 20 1o 60
MILES LS=6 15 17 5% 0 88

NUGTE==CCLUMNS OF MILEAGE AND RUWS MAY NOT ADD OUFE TU KUUNDING

TABLE 9
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S Y & T E M

I M F A L T S UM AR Y

MICRIGAN STATEWIUR THANSPFURTATIONM MUOLELING SYSTEM
HASIC THAVEL IMFPACTS

RURAL HIGHWAYS

ALTERMATE NEAT74 KEGICH

KeGION CONSTISTS OF COUNTIES NLOe £F 18s Z6» 335 0D TZs

NORTHEAST KEGION CORRIDUR STUDY ALTS 72=~77 570UDY AREA egv

INTER
STATE
TUTAL MILES 64
ANNUAL
VEHICLE=KILES 5€¢ 3800
(THOUSANDS)
ANNUAL
VEHICLE=ROURS GHGR
(THOUSANDS)
ANNUAL
ACCIDENTS 725

ACCIDENT RATES _
ACCINENTS PER 128
100 MILLINN VEH=MT

ACCILENTS PER 7334
100 MILLIOM VEH=HR

MILES LS=1 0
MILES LS=2 ¢
MILES L§=3 4
MILES Ls=4 24
MILES [L5=5 30
MILES LS=6 5

NUTE==COLUMNS OF MILEAGE

FAP FAF FAs - TUTAL
FWY NGN=FWY
126 22% 1€3 576
430339 402064 17¢109 1566313
73%9 8371 382y 29491
669 1569 reg 3666
155 390 41y 234
Q42 1a7o5¢ 8372 12434
70 Y 11 91
27 31 23 112
11 7Y 67 162
a 249 1t 64
iy 3u Q 70
17 4z io 74

AND RUwWS MAY NOT ADD DUE TO PUUNDING

TABLE 10
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SY ST &M I m F AL T S UMM ARY
MICHIGAN STATEwWILE THANSGFORTATION MOLELING SYSTEM
SALIC TRAVEL IMPALTS
RUKAL HIGHWAYS ALTERNATE NEATS RE GO
REGION CONSTETS OF COUNTIES NUS, Gr 18, 265 3bs 65, T2

NORTHEAST REGION CORRIDUR STULY ALTS 72=77 STUDY AREA wg»

INTER FAF FAF FAg TOTAL
STATE FanY MONeF WY
TUTAL MILES 64 124 2zd 161 575
e ANMNUAL
= VEHICLE=MILES 586999 465Gu4 438664 153209 1647918
(THOLSANDSY
ANNUAL :
VEHICLE=HDOURS 103086 BOTT glze 345¢ 30963
(THOUSANUS)
ANNLIAL
ACCINDENTS 7%9 731 j72u 63¢ 842

» ACCIDENT RATES
ACCICENTS PER 129 195 39¢ 411 233
100 MILLION VEH=MY

ACCILENTS PER 7372 9052 18847 18274 124009
100 MILLIOr VEH=HR

MILES LS=1 0 44 y 29 83
MILES Ls§=2 0 50 35 48 134
MILES L§=3 0 10 61 e 137
MILES LS=4 35 2 25 o 62
MILES L§=5 13 0 2y 19 62
MILES LS=6 15 1% b o 95

NOUTE==COLUMNS OF MILEAGE AND RUWS MAY NUT ADD DUE TU RULUNDING

TABLE 11
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S Y ST EM 1 F & L3
MICHIGAN STATEWIUE ThANGPORTATIO

S MoAE RKOY

by
BASIC THRAVEL TMPACT

E

z

U
MUOLEL IMNG S5YSTem
ALRAL HIGHWAYS ALTERMNATE

S
AT 6 FEGILUN
REGION COMSTISTS OF COUNTIES NUS, 62 18s &

35, 05 T2s

NORTHEAST REGION CORRIGLR STULY ALTS 72=77 STULY AREA wg®

INTER FAP FAP FAS TOTAL
STATE Fuy NON=FWY
TUTAL MILES &4 123 22¢ 163 573
ANNUAL | .
VEHICLE=MILES 586225 478841 441495 146149 1652711
(THOUSANES) .
ANNMUAL .
VEHICLE=ROURS 10292 8244 g178 3293 31011
(THOUSAMDS Y
ANNUAL
ACCIDENTS 758 : 745 1735 6¢3 348

ACCIDENT RATES
ACCIDENTS PER 129 155 393 41¢ 232
100 MILLION VEK=M]

ACCIRENTS FER 7372 F042 1890Gr 18470 124069
100 MILLION VER=HR

MILES LS=1 0 26 y 41 77
MILES LS=2 0 66 35 46 151
MILES LS=3 0 10 5 3 49 113
MILES Lg=4 35 2 34 0 71
MILES L§=5 13 0] 33 19 66
MILES LS=6 15 17 56 4 93

NOTE==COLUMNS OF MILEAGE ANL ®OWS MAY NUT ALD DUE TU ROUNDING

TABLE 12
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S Y S TEM

MICHIGAN bTATEﬁAE&gT?ﬁgﬁEEh¥ﬁ$£E§SMULELING SYSTEM

RURAL HIGHWAYS
REGION COMSISTS OF COUNTI

NORTHEAST REGIOGN CORRIDUR STULY ALTS 72=77 >TUDY AHKLA

INTER
STATE
TUTAL MILES 17
ANNUAL
VEHICLE=NILES 234489
(THOLSANDLS)
ANMUAL
VEHICLE=HC|RS 44521
(THOULSANLS)
ANNLAL
ACCIODENTS 276

ACCIDENT RATES
ACCILGENTS PER 117
100 MILLION VEH=MT

ACCTIDENTS PER 6713
100 MILLIOM VEH=HRE

MILES LS=1 | v
MILES L§=2 0
MILES LS=3 0
MILES Ls=4 0
MILES LS=5 0
MILES LS=6 17

NUTE==COLUMNS OF MILFAGE

I P A VT

S U W

ALTERNATE MEATYT

ES NUS, 1»

FAP
Fuy

2

14707

AND RUWS MAY NOT ADD DUE TU KUUMDING

TABLE 13
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Fat
NUN=F wY
152

466786

911>

1734
371

1903k

&4

M

4y br 39

AR Y

REGION

Fag

133587

Z901

2060

374

lp88y

33

i‘c L4

TOTAL

293

B49s71

164%6

2517

296

15296

56
50

28

11¢&



S Y ST £ M I M F & w7 S U = M a K Y
MICHIGAN STATEwWILEL THANSFORTATION MOLELING SYSTEM
BASLIC TRAVEL IMPACTS
RURAL RIGHWAYS  ALTERNATE NEATZ RE 1 (i
REGION CONSTSTS OF COUNTIES NOS. 12 4 6 35,

NORTHEAST REGIGN CORRIBUK STUDY AT 72=77 oTUDY AKEA n»C®

INTER FAP FAp FAS TOTAL
STATE Fuy NON=FiY
TOTAL MILLES 17 99 147 12n 384
ANNUAL , o
VEHICLE=MILES 1sa]04 359034 262983 60221 B76344 en
(THOLSAMLS) -
ANNUAL .
VEHICLE=rGURS 36411 &30P 523/ 1334 16285
(THOUSAMDS)
ANNUAL
ACCIDENTS 229 : 510 1040 203 1982

ACCIDENT KATES
ACCICENTS PER 118 142 395 337 226
100 MILLION VEH=MI

ACCIPENTS FER 6728 8093 1685%Y 1521 12174
100 MILLION VEH=HR

MILES Ls=1 0 53 2e 13 89
MILES Ls=2 ¢ 24 44 8¢ 154
MILES LS=3 0 a8 Uy 17 66
MILES Ls=4 0 0 Vo 0 9
MILES L§=5 z 12 9 £ 24
MILES LS=¢ 15 0 24 g 39

NOTE==COLUMNS OF MILEAGE AND RUWS MAY NOT ACD DUF TU RUUNDING

TABLE 14

.



TABLE 15
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5 Y 5 T F M } M P A LT 5 i M M OB R Y
i
MICHIGAN STATEWILE THAMSFOPTATION MGLELIRG SYSTEM
Radll TRAVEL (mMPALTS
Eikal RIGHWAYS ALTERNATE HEATYZI Rt GI L
REGION CONSTISTS OF COUNTIES NUS. 1» 4 6+ 355
- NORTHEAST REGION CORRIDLK STUNY ALTS 72=77 STUDY AREA wgw
INTER FaP FAF FAS TOTAL
STATE FinY NOM=FKY
TOTAL MILES 17 96 148 lep 3g2
ANNUAL B
VEMICLE=MILES 194445 248332 It1aidan Bld4s ARLUORT2
(THOUSANDS)
ANNUAL
VEHICLE=RHOURS 3417 4399 H0G6 1811 19685
(THOUSANGS Y '
ANNLIAL
ACCIDENTS 229 347 1240 269 2087
ACCIDENT RATES
ACCILENTS PER 118 139 397 33n 248
160 MILLION VEH=M] . .
ACCIDENTS PER &TET 762 20352 1486n 13306
100 MILLION VEH=HR
MILES L&=1 { A Y 7 99
MILES Ls=2 0 4 e 7e 119
MILES t8=3 G B 26 28 Ll
MILES (.8=4 0 0 15 11 26
MILES 1.§=5 2 0 3 0 6
MILES L&=6 15 0 5u e th
NUTEweCOLUMMNS OF MILFAGE AMU RUwns MhRY NOT ACGE DLE TO RULKDING




S Y ST FE M I # F A v S U s oM oA RY

M -1GAN (TUE THANSPORTATION ELING SYSTE
TCHIGAN STATEWERE (THARSEDCTREALY gHULELING SYSTEY
RUKAL HIGHWAYS ALTERNATE NEATH REGIUN -
REGION COMSISTS OF COUNTIES NUS. 12 4s  &s 35, .

NORTHEAST REGION ¢ORRICLR STUDY ALTS 72+77 STUDY AREA wngn

INTER FAP FAF Fas TOTAL
STATE FwY NONwFwY
TUTAL MILES 17 Yé 148 176 383
ANNMNUAL
VEHICLE=MILES 178783 257496 315674 8l121q 833374
(THOUSANDS)
ANNUAL
VEHICLE=HGURS 3142 4524 &087 180s 15560
(THOUSANDSY
ANNUAL
ACCIDENTS SUA 360 123k 2bg 2075

ACCIDENT RATES
ACCIDENTS FER 115 140 39¢ 33z 249
100 MILLION VEH=MI .

ACCIDENTS FER 6562 7974 20349 14939 13338
100 MILLIOMN VEH=HR

MILES LS=1 0 &3 Y 0 g2
MILES L§=2 0 4 39 bu 129
MILES LS=3 0 8 2y 24 62 3
MILES LS=4 0 0 1> 11 z6
MILES [.§=5 12 0 3 0 s f'

MILES LS=6 5 0 Su 0 55

NOTEe=COLUMMS OF MILEAGE ANUG KOw3 MAY NOT ADD GUE TO RUOUNDING

TABLE 16
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S Y ST F M Lm ¥ oa o7 UMY OARY
FICHIGAN STATEwWIuE TRANMSFORTATIGMN MULELI®G SYSTEM
Rasll THAVEL THPACTS
RURAL H1IGHwAYS ALTERNATE NEAT7S
REQION CONMSISTS OF ¢cOUNTIES NLS. 12 4 65 35

KEGLIOM

NOQRTHEAST REGION CORRINUR STUDY ALTS 72=77 STUDY AHEAR wC"

INTER FAp FhAP Fas TOTAL
STATE Fuwy NOGNeFwY
TOTAL MILES 17 94 149 120 382
ANNUAL
VEHICLE=MILES 154360 272027 A72Q084% 24985 851214
(THOUSANDS)
ANNUAL
VEHICLE=RUUNS 3418 4777 6362 1213 15777
(THOUSAMDS)Y
ANNUAL
ACCIDENTS 229 st 1304 169 2085
ACCIDENT RATES
ACCIDENTS FPER 118 140 395 Jua 245
100 MILLICK VEH=MT
ALCIGENTS RER AT2T 7992 204G ¢ 139%1a 13219
100 MILLINN VEH=HR
MILES L8=1 0] &9 k4 49 1248
MILES LS=2 0 16 4u =3 110
MILES L§=3 0 3 3u 4 54
MILES LS=4 0 0 11 O 11
MILES L&=5 2 0 U 0 2
MILES Ls=é ‘ 15 0 5t 0 73

NUTE=>CDOLUMMS OF MI|LFEAGE

AND RUWS MAY NOT AGD QUE TO RUOULKDING

TABLE 17
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SYSTE M I M P A LT 5 U M M A R Y

MICHIGAN STATERILE TRANSEDNTARRRY gMULELTNG SYSTEN

RUKAL HIGHWAYS ALTERNATE NEATG REGILN
REGION COMSTSTS UF COUNTIES NUS. 12 4s 65 35,

NORTHEAST REGIOM CORRIDUN STUDY ALTS 72=77 STUDY ARLA wCw

INTER FAP FAr FAS TOTAL
STATE Fauy NOM=F#Y
TUTAL MILES 17 97 150 120 285 A
ANNUAL )
VEHICLE=MILES lg4213 273600 J4o442 91055 BA1610
{THOLSANDSY
ANNUAL
VEHICLE=HCURS 3413 4808 6602 1128 1595%
(THOUSANDS Y
ANNUAL
ACCIDENTE 29 384 1351 162 2128

ACCIDENT RATES
ALCICENTS PER 118 140 3G4 317 247
100 MILLTION VEH=M] ’

ACCILENTS PER 6726 8000 20467 14377 13340
100 MILLION VEH=HR

MILES L5=s1 0 55 9 (&3 140
MILES L§=2 0 33 4o 1) 83
MILES LS=3 0 8 el 28 61
MILES LS§=4 0 v 19 0 19
MILES L§=5 2 0 3 D 6

MILES 1L5=6 15 0 5« il 72

NOTEw=COLUMMNS NF MILEAGE ANU RUwWS MAY NOT ADD UUE YU KUUNDING

TABLE 18
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LEVEL OF SERVICE IMPACT SUMMARY

Level of Service indicators, to this point, have been re-
ferred to by letter A,B,C, etc. On the table output, levels
of service are now referenced in numerical form 1,2,3 etc.

The 1 represents én "A" level of service, a "2" a "B" level,
etc. Now mathematical comparisons can be made which deomonstrate
the impact of an alternate on the level of service of individual
classes of highways as well as entire systems within the given
study areas {A,B,C). This can be done With simple percentages
or a weighted average method which proves quite effective as a
measuré of total area impact. To perform this operation one

has to simply muftiply the number of miles of highways within
each L.S. class by that class L.S. number and add the products
together for each group - then divide by the total number of
miles in the area system.

This will give the weighted average L.S. for all highways
within the study area. By comparing weighted Level of Service
Indexes (LSI) for each alternate, rankings can be determined as
to the total effect of each alternate upon the area. Not only
that, but by dividing the highest alternate LSI into the lowest
alternate LSI for each area the percentage impact of improve-
ment of service within that area can be measured. For example,
the LSI for each alternate is listed below under the respective

study areas.
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STUDY AREA

ALTERNATE A B C

77 2.876 High  4.012 High 4.013 High

72 2.566 3.184 Low  2.585 Low

73 2.524 3.329 2.786

74 2.437 Tow  3.230 2.763

75 2.483 3.298 2.652

76 2.469 3.309 2.691
2.437 = 15.27%  3:182 = 29 643 2.585 = 35.59%
2.876 4.012 2.013

For study area "A" alternate 74 brings the L.S.I. down to
a low weighted average for the system of 2.437. The neutral
do-nothing alternate (77) displays an L.S.I. of 2.876. This
shows initially that study area "A"™, in this year 2000, will
apparently not suffer from as great a capacity problem as areas
B and C which shows L.S5.I.'s for the do-nothing at 4.012 and
4.013 respectively. It also shows that alternate 74 would have
the greatest positive effect of reducing what congestion there
is within the study area. This impact can be measured as a
percentage by dividing 2.437 (Alt. 74 L.S.I.) by 2.876 (Alt. 77
L.S.I.) and arrive at a total L.S. impact effect of 15.27 per-
cent. This could be restated that construction of the proposed
alternate 74 would provide an overall reduction of congestion
in the area of 15.27%. In study area "B" alternate 72 provides
the greatest L.S. impact by displaying a low L.S.I. of 3.184.

This ig the lowest L.S.I. but an L.S5.I. over 3.000 still
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represents a minoxr capacity problem situation. When this fig-
ure is divided by the do-nothing (77) L.S.I. of 4.012, the
tbtal reduction in congestion can be listed at 20.64%. In
study area "C" alternate 72 also provides the greates£ margin

of congestion relief: 2.585 compared to 4.013 or a total im-

pact relief of 35.59%. By comparing the relative percentages

of the best alternate for each area, Region C can be seen to
have been more positively affected by freeway construction,
with B and A following in that order. In other words, con-
struction of a new facility within the proposed corridor would
benefit the residents of area "C" moresoc than those of areas

A and B. Residents in area A would probably opt for alternate
74 whereas residents in areas B and C would probably opt for
alternate 72. This again is based only on Level.of Service
impact. Other impacts may alter each area feeling for the pros
and cons of the respective alternatives. This is now, under

law, at the option of the parties involved.
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CUTLINE

This a brief summary of the impacts of the various
alternates on the traffic volumes of major trunklines
surrounding the proposed construction area. This is done
through the use of cutlines. On the north, a cgtline is
extended through M-53, M-65 and US-23, On the west, M-32,
M-72 and M-55. On the south by M-=-33, M-65, the alternate
itself and US-23. These cutline locétions are pictured in
Figure 18. They aré also extended along the first AADT
plot (Figure 19) to show the principal locations., The
rémaininq AADT plots follow this example. A summary sheet
is also included at the end to detail these impact

explanations.
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- STATEWIDE ‘TRANSPORTATICON MGDELING SYSTEM
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STATEWIDE TRANSPORTATION MCDELING SY.STEM
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NORTHERN BORDER TRAFFIC

76 22,117 (3)

TOTALS
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NORTHERN BORDER TRAFFIC TOTALS
(M-33, M-65, US=-23)

Collectively, the largest southbound movement of traffic
occurg under alternate 76 (8108 AADT) and the smallest under
alternate 77 (7,616 AADT). Individually M-33 carries the
heaviest burden under the do-nothing situation (ALT 77-2260
AADT) and the smallest level of traffic under alternate 72
(1900-AADT). The situation on M—éé could be occurring due to
the traffic "draw" of the alternates to an easterly direction.
In other words the alternates are located to the east of M-33
and pull traffic in that direction and off M-33 thus leaﬁing

the do~nothing with no relative advantage to M-33. Conversely,

alt 72 appears to draw more traffic off M-33 than any other

alternate and the importance of this fact can be left to the

analysts and general public.
M-65 shows the highest AADT under alt 76 (2136 AADT) and

the lowest under alt 75 (1122 AADT). This would be due

principally to the location of alt 76 relative to M-65 - it
is the closest alternate to M-65 and would consequently draw

(or disperse) the most traffic to that facility. On US=-23,

alt 75 raises the traffic level to its highest point (AADT-4756) -

with alt 75 displaying the lowest AADT (3794), The terms

highest and lowest in this case are not as profound as might

be anticipated. The actual differences in traffic volumes

on this route as well as others may not be statistically
significant and the explanation of causal factors should remain
vague and assuming so as not to draw undue attention to one

alternate over another. Basic highs and lows in some
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situations can be explained, others cannot. In this instance,
only 52 vehicles separates alt 75 from alt 72, Therefore,
weighted decisions as to the impact of one alternate over
another should inclﬁde references to all aspects of impact
along with degree of impact. This would normally go without
saying, but the data itself and the differences thereof

demand a word of caution.

WESTERN BORDER TRAFFIC TOTALS (M-32, M-72, M-55)

.~ This particular situation, above others, lends itgelf to
a logical explanation. In reviewing the westbound totals,
the c¢loser the alternate moves to the west, or to the cutline
itself, the higher the volumes appear on the cutline., The
closer the alternate to the cutline the more éraffic is drawn
or dispersed within the area over the existing routes. Travel
advantages due to tree changes, etc., are known to the reader.

The "clinker" in this ideal situation appears in the

alternate 77 high total of 9,272 AADT. If the above explanation
holds true alt 77, or the route furtherest to the east, should
draw the least amcunt of traffic. Not true. What appears to
be happening is a major shifting of travel needs and scales
with the construction of the new facility: especially this
north-south facility in terms of cast-west movement, Upon
review of the AADT plots, what appears to be happening is
that the alternates are creating a heavier east-west movement

between M-65 and US-23 instead of between the cutline boundaries

- of M=33 and M-65. The alternates are taking traffic off of

M-33 and M-65 and therefore creating a smaller degree of
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east-west traffic interchange between the two; whereas alt

77 causes more people to use M-33 and M-65 thus causing the
higher cut-line interchange figures. The location of the
cutline and the shifting of north-south traffic caused by the

alternates appear to suffice as an explanation.

SOUTHERN BORDER TRAFFIC TOTALS (M-33, M-65, ALT, US-23)

Alternate 74 shows the greatest interchange of traffic
on the southern border of the construction area (AADT 23,487),
Alternate 77 (do-nothing) displays the lowest. (AADT 21,974).
Individually on M-33 alt 76 provides the greatest degree of
congestion relief with alt 75 a close second. A review of the
location of these alternates relative to M=-33 will provide
the explanation for the relief. On M-=-65, aside from alt
76 which actually replaces it, alt 75 provides the next to
lowest total relief to M-65. Again location provides the
answer,

On US-23, congestion relief comes principally in the form
of alternate 72 (US-23 AADT 4468). Alts 73 (6956) and 74 (69%67)
are comparable in terms of impact and so is the grouping of
alts 75 (7894) and 76 (7882). The leader in the alternate
north-south movement on this border is alternate 76 with ll,034_é£
vehicles on an average day. Alt 75 provides the least amount
of traffiec (8,028) and alt 72 with 10,835 vehicles provides
the second highest choice.

Again, diagnosis of the impact of these proposed facilities

must be measured in terms of goals and public purpcse.
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VEHICLE MILES - VEHICLE HOURS

A review of the following histograms will offer a gquick
visual comparison between alternates in terms of wvehicle miles
and vehicle hours for each study area {A, B, and C).

Caution is advised, however, when examining these figures
due to the presénce and influence of fluctuating generated
trips or trip tables. This is brought about through the needed -
combination of different alternate alignments and their
respective effects on the Statewide Model trip generation
process. Without this standard process, valuable and realistic
trip assignment information would be lost.

In order to create the desired situation for alternate
efficiency comparison, a consﬁant (identical trip table) can
be assigned to each alternate as additional analysis is required.

In this way the trips would be held constant and the
only differences to appear in vehicle hours, etc., would
be caused, logically, by the configureation and advantage
of each alternate. This 1is the recommended approach to vehicle

mile and vehicle hour analysis.
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