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. " Introduction

This is the Thirteenth Annual Report of Michigan's Highway Safety Improvement
Program. The report covers the period July 1, 1985 through June 30, 1986,

The Highway Safety Program summary is found on page 3. In general, all of the
categorical projects were ldentified and selected following the Highway Safety
Improvement Process, outlined in the Appendix of this report. Over $83 million
of safety projects were identified In this years report. This 1s about the
gsame as last year; but 1ls significiantly greater then in recent vears, due to
increased federal and state funding levels..

In addition to implementing safety projects identified and Justified by our
Statewide Accident Surveillance Program, the department continues to include
safety enhancements on 3R/4R type comstruction projects. These projects are
all reviewed to insure that documented concentrations of accidents are
addressed and, in addition, that a roadside environment compatible with
department guidelines is assured.

This report includes the customary evaluation of the HES program. The
evaluation Incorporates statistical controls which account for accident trends
and “"expected" changes in before—and-after accidents.

Also in this report is a slightly revised Highway Safety Improvement Process
(HSIP).




Highway Safety in Michigan = The Year In Review

Last year (1985), 1569 persons died in traffic accidents on Michigan highways.
This is nearly identical to the 1556 killed in 1984. Due to increased travel
@owever, the death rate actually decreased to 2.3 deaths per 100 million
vehicle miles traveled. Total accidents during 1985 increased from 335,200 to
386,900 and injuries also increased from 150,700 in 1984 to 157,400 in 1985.

Two factors 1nvolved in crashes and crash severity showed significant
improvement in 1985, drinking related fatal accidents and seat belt usage.

The involvement of drinking drivers in fatal accldents was 45.7 percent in 19835
compared to 50.6 percent in 1984 and 53.3 percent in 1983. This significant
reduction may reflect that recent changes in .the drunk driving laws, and a
general toughening of judicial and publlic attitudes may be beginning to yield
results. ‘

Likewise, Michigan's safety belt use law 1s saving lives! During the first
vear following enactment of the law (July 1985 - July 1986) vehicle occupant
death, decreased by 93, or about 9.2 percent. The Impact of the belt law may
actually have been greater since fatality trends indicated a projected 18
percent increase in deaths. This trend is somewhat confirmed by noting the
increases in total accidents in 1985.

Use of safety belts has leveled off at about 43 percent. During 1985 - 51.5
percent of all vehicle occcumpants involved in accidents were reported as using
belts compared to 22.7 percent in 1984. In comntrast, only 20.3 percent of
occupants killed in motor vehicle crashes were belted.

We believe that past and future reductions in highway crashes and casualties
depend on the continued commitment of the entire highway safaty community to
the "3 E's", Engineering, Enforcement, and Education.

The assumption that any single program can solve this problem is {llogical.
While highway safety programs administered by this department have been
consistently proven to reduce accidents, deaths, and injuries, we will continue
to work and cooperate with others who share our commitment to highway safety.



Highway Safety Program Summary {Obligated)
July 1, 1985 - June 30, 1986

Federal Categorical

Hazard Elimination Safety 7,993,672
Rall/Highway Crossings 4,674,255

Other Federal Funds

Interstate 36,104,013

Primary 15,009,753
Seconday _ : 1,448,010
Urban 6,305,234

State Funded

2,557,675
State/Local Mateh

9,300,000
TOTAL ' ' : 83,592,612



Federal Funding of Highway Safety Improvements ia Michigan

As of June 30, 1986, Michigan had obligated $117.5 million or nearly 96 percent
of its combined federal aid safety construction funds apportioned since 1974.
That total includes obligations from the following active categorical programs:

Obligated Percent of
Program (Millions) Apportionment
Raill-Highway Combined
ON System 60.8 97
OFF System 8.6 39
EES ' 48,1 94

Three discontinued programs; High Hazard, Roadside Obstacle, and the Pavement
Marking Demoustration had $25 million apportioned and obligated during the same
12=-year period.

From July 1, 1985 to June 30, 1986 nearly $8 million of HES funds were
obligated with $1.1 million being for Yellow Book type work amnd over §5.5
million used for intersection improvements. Signing, resurfacing, crossover
construction, and minor improvements used the remaining $1.4 million. The
Rail-Highway combined program included the following project types and costs:

$ Obligated

Project Type {Thousands)
Crossing/Track Removal . 386.8
Reconst. Crossing/Approach Work 1,626.1
New Signals/Recomnst. Crossing/Approach Work 1,961.6
Vew Signals/Crossing Surf/Track & Signal Removal 698.7

TOTAL 4,674,2

As noted on the "Highway Safety Program Summary"” $36.1 million of Interstate
and $22.9 million of Federal Aid Primary, Secondary, and Urban funds were
identified as being obligated for projects primarily justified based on safety.
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HIGHWAY SAPETY IHPROVEHMENT PROGRAM AKD
PAYEMENT HARXING DEMONSTRATION PROGRAM
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A statilstical evaluation of all projects using the Poisson tecﬁnique, 95
percent level of confidence, based on one to three years of "before” and
"after” accident data shows the followlng results:

Ef = Bpf égadt AEErgﬁadt = 1731 (1.08995 x 1.262) (0.92) = 2185
Bpadt Baf Acadt

Bpf = Before Period Accident Frequency (1731)

Apg = After Period Accident Frequency (1768)

A.f = After Control Group Accident Frequency
(Statewide Trunkline Accidents - 130, 752)

Bes = Before Control Group Accldent Frequency

(Statewide Trunkline Accidents = 103,604)
Apadt/Bpade = After Period ADT/Before Period ADT (1.0895)

Eg = After Expected Accident Frequency

The statewide trunkline accident figures used are the annual averages of 1981 -
. 1982, the "Before"” period, and 1984 - 1985, the "After" period. The ADT data
used reflects the same perlods but is statewide. .

Accidents Iin the "After” period were reduced by 417 when compared to the
Expected Accident Frequency resulting in a 19.08 percent reduction which is
statistically significant. Individual project types were not tested due to the
small sample sizes.
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Safety Program Activities

OQur Safety Improvement Process is outlined in the Appendix. It includes a
process for developling and implementing non—state trunkline HES projects.
Engineering evaluation and analysis on the state trinkline system continues to
be the primary respomsibility of the Traffic and Safety Division's Safety
Programs Unit. Major activitles of the Safety Programs Unit are discussed
below.

Crash Analysis/Roadside Safety Program

The Crash Analysis/Roadside Safety Program requires evaluation of approximately
2,000 trunkline locations which exceed predetermined threshelds of total
accidents or accident types (including ran-off=-road) over a two—year period. A
more detailed discussion of the data analysis/evaluation/project selection

"~ process is included in the appendix "Safety Improvement Process.”

In addition, in response to a Federal Highway Administration mandate that a
safety analysis on all 3R/4R type projects be completed, approzimately 150
accident analyses were conducted for road and bridge projects last year.

TOPICS Program

The Traffic Operations Program to Increase Capacity and Safety (TOPICS) is the
traffic engineering element of the department's Transportation System Manage-
merrt (TSM) process.

The program encompasses both state tzunklines and local streets in 32 cities
wlith populations greater than 10,000 to assure a comprehensive, integrated
effort to indentify and solve traffic engineering problems. The local street
review is accomplished by our Community Assistance Program funded by Federal
Section 402 funds distributed through the 0ffice of Highway Safety Planning.
The TOPICS reviews are closely coordinated with the Metropolitan Planming
Organization (MPQO) in 16 larger urbanized areas and with appropriate local
officials in the smaller communities.

During the past year, we completed TOPICS studies in Battle Creek and Port
Huron. -The two studies involved review of 60 locations experiencing
concentrations of accidents or comgestion. Fifty-five percent of the locations
ware on the state trunkline system and 45 percent were on local street systems.
‘Corrective recommendations totaled 79 and comsisted of 65 low-cost operational
actions and 14 capital outlay {construction) projects. Based on a conservative
five percent expected reduction in total accidents for each of the operational
recommendatlons and a $2,500 average implementation cost, the time of return
(TOR) for the operational improvements is estimated to be less than two years.

Construction projects ranged from pavement friction improvements to inter-
section wideningg. Fleven of the 14 projects potentially qualified for HES
funding. Additional considerations, such as capacity, were involvad in
recommending the three other projects. The average cost of the 14 gafety
Justified construction improvements was estimated to be $112,000 and the
average annual beneflt was estimated at $23,000, providing an average TOR of
about five years. Approximately 75 percent of all 1982 through 1984 calendar
year recommendations have been implemented. A minimum 90 percent final
implementation recorded is anticipated.



Community Assistance Program

The Community Assistance Program agsists in the identification, analysis, and
) corraction of locations experiencing accident concentrations. The program is
i funded by a Section 402 grant administered by the Michigan 0ffice of Highway
' Safety Planning.

We continue to emphasize integration of the Community Assistance Program with
our TOPICS program as discussed previously. This results in a much higher
level of activity and, we believe, a more efficient, cost-effective use of
personnel. The Community Assistance Program does, however, continue to respond
to any local agency requesting its services.

During fiscal 1985-86, the Community Assistance Program analyzed 45 locations.
Thirty-eight were included as part of TOPICS reviews and 7 were completed onm a
special request bhasis.
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1.

Planning

A,

1.

Data Collection
Accident Data

The Michigan Department of Tramsportatiom utilizes a computerized
crash location reference and analysis system referred to as the
Michigan Accident Location Index (MALI). The MALYI system generates
computerized descriptions of traffic crash locations directly from
the information reported by the police officer. The system uses a
street index composed of distances between intersections, alternate
street names, and accurate city and township boundaries.

The MALI system enables the user to identify locations on all roads
and streets with concentrations of correctable aceident types.

Traffic Volume Data

The department utilizes Permanent (automatlc) Traffic Recorders
(PTR), portable traffic recorders, and manual recording techmniques
to collect traffic volume data on the trunkline system. The
counting network consists of 110 PTR's, 393 portable traffic
recorder "A: statioms, and 2858 portable traffic recorder "C”
stations. PTR data is used to establish seasonal and annual volume
trends (refer to Exhibit I). "A" stations are counted for one week,
three times a year and are used to determine where patterns change.
"C" stations (short counts) are counted once a year for 48 to 96
hours and are used to identify volume changes.

Vehicle classification surveys are conducted year-round at all

the permanent traffic count statlions by manual observation for & and
16 hour periods. This data 1s used to determine the mix of
commercial traffic on the trunkline system.

Special intersection traffic surveys are conducted on a "request
basis" primarily for traffic englneering analyses. These surveys
usually include 8-hour manual turning movement counts and 24-hour
wachine counts. Backup, gap—and-delay studies and pedestrian
volumes are inecluded, when appropriata.

All traffic volume data is stored on magnetdc fape in the
department's central computer. This information is used to estimate
present and future traffic on the state trunkline system, analyze
traffic flow at specific locatidéns, and monitor annual and seasonal
craffic trends.

Data from the PTR stations are published in a monthly report (MDOT
#65) which 1s avallable to the public. A magnetic tape of this
information 1s also tramsmitted to the FHWA in Washiagton, D.C., to
assist {in identifying national traffiec tremnds.

On the lecal road system, the countles and cities submit traffic

-volume data and vehiels miles of travel, which is incorporated into

the "Statewlde Needs Program.” In addition the MDOT has begun.
collecting traffic volume data on a limited number of county primary

roads as part of the Highway Performance Monitoring System (HPMS),

11
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which 1s reported to the.FHWAo This data is collected on a sampling
bagsis and expanded. This traffic volume collection effort may be
expanded within the next five vears.

As required by the Surface Transportation Act, vehicle speed data isg
also collected statewide. This information is collected using
automatic equipment from 44 stations (see Exhibit II). The data is
sent to the FHWA in Washiogton P.C. on a quarterly and anmual basis
as part of Michigan's Annual Certification. This certification is
accomplished in cooperation with the Department of State Police and
the Qffice of Highway Safety Planning.

The department also -conducts spet speed surveys, primarily to
evaluate the need for new or modiflied speed limits. This data is
maintained in a computerized file, tabulations of which are
available in the Traffic and Safety Division.

Highway Information

The department maintains several inventories relating to the roadway
and highway environment. These data include traffic control devices
(signs and signals), horizontal roadway aligmment, railroad crossing
locations, speed comntrols, bridge and structure ianfeormation,
intersection geometry, interchange configurations, and roadside
roadway features. '

Roadside features relate to the highway enviromment. They include
guardrall, utilities, and driveways. Roadway features directly
affect capacity and operation and include facility type, laneage,
"on—-street” parking, lane and shoulder widths, surface type, type of
ghoulder and curb, type of median, and no-passing zones.

Computerization of the department's highway information has improved
the utility, accessibility, and tramsferability of the data. These
inventories are continually being improved and integrated to form
the highway component of the departments's evolving transportation
information system.

The following highway data systems warrant special mention:

EW Photolog
*
The department maintains a photolog system which provides a
35mm sequential film library of all state trunkline roadways
and federal forest highways. The system includes a control
section-milepoint reference system which 1s coordinated with
the MALI system.

The photolog and viewing equipment are located in the
department's Traffic and Safety Division.

The system is used to document and evaluate roadway geometrics
traffic control devices and 1s updated periodically.

14
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c)

Michigan Automated Records System (MARS)

For many years MDOT sought a rellable means of obtaining
geometric data, in a relatively inexpensive way, that could bhe
used to divide the trunkline system into "peer groups"” for
accident analysis. The development of MARS now gives us that
data - not only on the trunkliine system but on many miles of
county primary roads. This expands the peer group data base
and nontrunkline accidents can be added to the analysis. Being
able to use a broader data base improves the overall quality of
analysls work since a generally larger number of accidents can
be included in the analysis.

The system consists of a standard van in which is mounted
sensing devices, and computer hardware and software for
gathering data for processing on the MDOT mainframe computer.
It utilizes a crew of two. On~board equipment for electronic
data collection includes: dual axis rotor tuned gyro,
inclinometers, PDP 11/23 computer, disk drive, monitor and
keyboard, laser equipped survey instrument, two LORAN=C
receivers, and a Kennedy nine track mag tape drive for storing
raw data.

Using federal and MDOT survey monuments for reference points,
the vehicle follows a2 preplanned route beginning and ending at
a mommment. As the route ig driven, raw data 1s collected and
stored on the mag tape. The raw data 1s later processed into
final form using the mainframe B7700 computer.

MDOT funds are being used to collect and process the data on
trunklines and Federal 402 safety funds finance the the
activity on local roads and streets.

Sufficiency Rating

MDOT uses a "Sufficiency Rating" system to ranmk highway
segments on the basis of deficiencies 1n several areas,
including safety, surface and base coundition, capacity,
drainage, and alignment. A completely adequate road would be
rated 100, A lower score would reflect deficlencles, according
to specific formulae and procedures.

The Safety element of the Sufficiency Rating has been com—
pletely revised, more accurately reflecting the area's accident
characteristics. Under the new system, the highway network is
divided into five roadway types, which are further sub-divided
as rural and urban. Each roadway segment's safety rating is
generated based on compariscn of the segments accident rate
with all segments in the same highway type category. A segment
with no accidents 1s assigned the maximum of 30 points; a seg-
ment with an average accident rate is assigned 12 points. Seg-
ments with less than two rating points are considered in the
first priority for improvement.
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The Highway Sufficiency Rating Report is published biennially.
Exhibit III explains the Sufficiency Rating in further detail.

d) Pavement Management System

The department 1s also developing a pavement management system 4
(PM5) which rates the pavement surface, based on objective
assessment of 1ts quality. PMS 1s a uniform system which
aliows Districts to define the condition status of pavements;
identify boundaries of potential rehabilitation projects;
identify the most cost effective type of rehabilitation
projects; establish accurate "lifecycle" rehabilitation cost
estimates; forecast future pavement conditlion status and
funding requirements. The system provides the information
needed to identify where and how improvements can be made in
the design, construction, and maintenance of pavements,

e) Railroad Crossing Data

The Rallroad Safety and Tariffs Division, Bureau of
Admministration, maintains a highway—railroad crossing
laventory. Informatiom for the Inventory i{s obtained through
gite inspections and contacts with the various agencies
involved and is recorded on grade crossing inspection reports.
The ilnventory data is computerized to provide flexibiltiy in
use, analysis and updating.

Addditional laventory information on state trunkline

" highway-railroad crossings is maintained by the Engineering
Services Division, Bureau of Highways. The Iinventory is
updated on a two—to-three year cycle and includes traffic
control device information including location, type and
condltion, crossing surface type {length and condition), road
approach type (width and coadltion), and track data in the
immediate viecinity of the crossings.

Also, the following Iinformation on state highway=railroad
crossings, obtained from other sources, 1s maintained by the
Engineering Services Division: accident history at or near
crossings; vehicular traffic volumes; rail abandonment data;
gnd the Hazard Index Rating of all state trunkline crossings as
establishéd by the Railroad Safety and Tariffs Division.

Data Analysis

Prior to 1981, data analysis was done using the MIDAS statisti-
cally based peer group comparison system. Since the geometric
features and traffic control devices were not updated, the "peer
group” analysis was suspended temporarily. However "peer group”
compatisons have now been reincorporated inte the accident data
package.

High accident locaticns are identified based on a minimum threshold
table {Exhibit IV). Those thresholds are used to generate lists of
locations which warrant further engineering review (Exhibit V).

This 1ist identifies each location where the number of accidents or
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1985 SUFFICIENCY RATING CATEGORIES
SURFACE - BASE - CAPACITY —~ ACCIDENTS

MAXIMUM VALUE - 25 POINTS

SURFACE

25

MAXIMUM VALUE

MAXIMUM VALUE
1 30 POINTS

30 POINTS

ACCIDENTS

30

CAPACITY

30

MAXIMUM VALUE - 15 POINTS

MOTE: ¢ The maximum lotal sufficiency raling for a highway segmen! with optimal condilions is 100 points.

EXHIBIT I1ITa
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PURPOSE OF SUFFICIENCY RATING

The Michigan Department of Transportation has been conducting sufficiency ratings of the trunkline
system since 1961. The suificiency rating process illustrated in this report includes a systematic
evaluation of the condition and relative performance of individual highway segments.

While considerable information is represented from a variely of sources, a key feature of the Michigan
Sufficiency Rating is that the roadway condition ratings are made by a single panel of engineers
who annually drive and rate the entire state trunkiine system. This technique provides a rating system
that is uniform in application throughout the state.

As illustrated in the accompanying exhibit, the sufficiency rating is actually made up of four separate
raling calegories: surface, base, safely, and accidents. The maximum point values assigned to each
rating calegory represents their relative contribution {o the total sufficiency rating.

The Sufficiency Bating Heport graphically portrays the individual highway segment ratings and other
related information for all state trunklines. For each district, the trunkline strip maps are arranged

in the following sequence:

1. Michigan Routes 2. U.S. Routes 3. Interstate Routes 4. Connector Roules

The information contained in this report is intended to provide a general systems level overview
of the relative condition of the state trunklines. It is intended to serve as an initial planning tool
for staff and management to guide development of more comprehensive studies. It is not intended
for setting project level priorities, which would require considerably more information than provided

in this report.

In addition to the sufficiency ratings, this report also serves as a single-source document containing
a variety of conditions and operational data on the entire trunkline system. It is the intent of the
Michigan Department of Transportation, Bureau of Transportation Planning to update this document
annually and continually revise and improve its format to better serve ifs users.

EXHIBIT IIIB
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Description of Terms

The following is a brief description of the terms listed for each highway rating segment. {f there is interest in & more lechnical explanation,

please contact the Highway Transportation Planning Section.

M-50

= e L

@_—________________ 1109

TOTAL PAVE. Mi,

TOTAL T.L. ML

"—"“‘— MAT. FUNCT. CLASS R-MI-A
B FEDND svsnm ........................ %;\F" ............
START. MILE POST 0.0 1.3 14.3
T4 LenGTH 13 9.0 16
] YEAR OF IMPACY, ) 70 70
UAB.-AUA./PARK R/O RQ n/O
SURF. WIDTH/TYPE 22RGD 22897 24817
i SURE. CONDITION 34 4078 /08 4/09
iz} ] 307H HBIGH HOUR 530 220 290
A.D.T. (1083) 4800 1600 2000
% COMIM. VEM, g 13 ]
% BIGHT RESTA. 7} 1 17
ACCIDENT RATE * 215 329 489
Eﬂ—w NO. OF ACC. (1283} 5 25 19
CAPACITY PTS.30 30 30 a6
iE ————| SURFACE  PTS-25 q 5 5
BASE PYS-15 13 3 ]
gt ACCIDENTS PT5-30 18 9 4
@\N TOTAL SUFFICIENCY

@\_ RATING PTS-100 63 47 48

PROGRAMMED B6P

CONVAOL SECTION

25052

EXHIBIT I1IcC
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Description of Terms

ROUTE NUMBER

Routes are arranged numerically by "M™ (Michigan) rouies,
“US” {United States} roules, and "I” (interstate) routes.
Business soutes and Business loops or spurs follow their
respective M, US or | designation and “connector” roadways
are listed last. Unnumbered trunkiines were not rafed in this
report. Route numbers foliowed by (PCN) identify routes on
the state’s Priority Commercial Network. .

TOTAL PAVEMENT MILES

This is the total district mileage of the route being rated and
considers the Jengths of divided roadways separately. For
example, ona mile of 1-94 is two pavement miles o g. It does
not include the mileage that duals with, and is assigned to
another route.

TOTAL TRUNKLINE MILES

This is the total centerline mileage of the route number within
the district. Route mileage that duals with another route is
excluded and PCN .portions of a route are considered
separately. .

NATIONAL FUNCTIONAL CLASSIFICATION

This classification system was initiated by the U.S. Congress
in 1968 and is based on the process by which streeis and
highways are grouped into classes according to the character
of service they are intended 1o provide. Places with a
population of 5,000 or more qualify as wrban. The
abbreviations for the classifications are as foliows:

Rural Urbanized & Swmall Urban Aross
n-PA-i Principal Art-interstale  U-PA-) Principal Art.-Interstate
R-PA-O  Principal Anterial-Other  U-PA-FY  Principal Arterial-Other

Feys,

R-MI-A Minor Arterial U-PA-QO  Principal Anterigl-Gther
R-MJ-C  Major Collector U-MI-A  Minor Arterial
R-MI-C Minor Collector . U-COL Collector

Local Street N

R-LOC Local Aoad U-LoC

FEDERAL AID SYSTEM

This designation refers to the four systems of major highways
shown in the Federal-Aid Systems Atlas that qualify for federal
funding assistance, The systems include:

FAl-Federsl-Aid Interstate FAP-Federsl-Air Primary
FAS-Federal-Aid Secondary FAU-Foderal-Aid Urban

STARTING MILE POST

The starting point of each rating segment is measured from
the beginning of the control section log record.

LENGTH

The length of the rating segment is measured to the nearest
tenth of a mile. This length is determined by logical changes
in pavement surface type, sge, cross seclion, city/county
boundary, ciassification, etc,

YEAR OF IMPROVEMENT

This represents the most recent year this rating segment
received significant construction work that improved its
driving surface condition. Minor work inveolving short
pavement paiching, joint repair, shoulder improvements, eic.,
are generally not identified.

URBAN-RURAL/PARKING

The entire raling segment is either in an urban {U}, rural {R),
or boundary area. Urban is defined as those incorporated {Act
51) cities or villages as identified by the Local Services
Division. Rural is defined as a section outside the boundry
of an incorporated city or village. Roadways that are on
boundaries betweean urban and rural areas are shown as {(UR),
areas between two different urban areas as {(UU), and the
ceniral business district is coded ((@D}. Fringe areas located
oulside of incorporated city fimits but having wrban traffic
characieristics are shown as {UA).

The Parking Codes are; ’

0 — No Parking

1 — Parking one sida

2 - Parking both sides

EXHIBIT IIID
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Description of Terms . . .Continued

SURFACE WIDTH/TYPE

This is the predominate width {in feet) of the pavement for
the rating segment. It represents the width of driving surface
{excluding shouiders) in rural areas and the distance between
curbs in urban areas.

The surface type codes are:

BIT — Bituminous over flexible or aggregate base
RGD — Concrete {Rigid)

CMP — Bituminous over concrete or brick {Composite)
BRK — Brick

SILC — Bituminous seal coat surface treatment

SURFACE CONDITION

There are two different evaluation systems represented on this
line, The first number is based on the traditional 5 point scale
{1 being the best} that subjectively evaluates the surface
condition according to the criteria listed below. The extent of
surface deterioration is based on the observed amount and
severity of pavement cracking, faulling, wheel tracking,
paiching, etc.

Code Description

1 Very little pavement deterioration

2 Some initial deterioration but not yet requiring
appreciable amounts of maintenance

3 Qccasional deterioration requiring routine
maintenance operations

4 Frequent occurance of surface deterioration
requiring more extensive maintenance

5 Extensive surface deterioration requiring heavy

maintenance

The second number is based on the new 10 point scale {1
being the best) recently developed by the Materiais and
Technology Division. These ratings are more objective in that
they are derived from an actual counting of cracks occuring
in a 500 foo1 rating segment and guaniifying the severity of
pavement stress in designated categories. The number shown
represents the evaluation made by the Bureau of Transpor-
1ation Planning’s engineers in conjunciion with their normat
fieid survey. The rating only represents ons randomly selected
500 foot sample within the total sufficiency segment. '

307TH HIGH HOUR .

This term represents an estimated hourly traffic volume
commonly used to guide future highway designs or measure
existing traffic flow characteristics. The source of this estimate
is the Trunkline Vehicle Miles {TVM) record developed in the

Bureau of Transportation Planning.

AVERAGE DAILY TRAFFIC {ADT)

This is a basic traffic volume estimate that represents ithe
number of vehicles passing a particular point on a highway
during a period of 24 consecutive hours, averaged over 365
days. This siatistic is also derived from the TVM record.

PERCENT COMMERCIAL VEHICLES

This estimated number is also taken from the TVM record and
represents the percentage of larger single unit trucks or truck
tractors with trailers or semi-trailers in the traffic stream.

PERCENT SIGHT RESTRICTION

This represents the proportional amount of marked “no
passing zone'' distance for the highway segment. Although
only measured for one direction in the field, it is assumed
to be the same for the other direction.

ACCIDENT RATE )
In response to requests by the Traffic & Safety Division {June
1989), there are two separate accident rate calculations
included in this report. For the longer rating segments {greater
than 0.5 miles), the rate is calculated as the number of
accidents occurring per 100 million vehicle miles of travel.
For the shorter segments (0.5 miles or less) the rate is
calculated as the number of accidents occurring per million
vehicles. This latier accident rate calculation is intended 1o
act more like a “spot’” accident rate raiher than an average
per length and is considered mors representative of accident
analysis for shorter roadway segments. The 0.5 mile dividing
point was initially selecied 8s a trial for this report and the
length may be revised in future reporis. The accident rate
calculations are based on 1883 traffic and accident data.

EXHIBIT ILIIE
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Description of Terms

NUMBER OF ACCIDENTS

This represents the number of accidents found on the rating
segment. This statistic originates from the Accident Master
data file for the year indicated. Sufficiency segmemnt mile
points are equivalenced with corresponding points referenced
by the Michigan Accident Location Index {MALI} system.

CAPACITY POINTS

This item represents an evaluation of a section of Lighway
10 carry existing traffic volumes. A capacity index is computed
and then related to a conversion table to determine the
corresponding capacity value out of 30 possible points. Factors
used in calculating the ruraf index inctude: 30th High Hour,
fane width, percemt sight restriction, percent commercial
traffic, and the 1965 Highway Capacity Manual's Leve! of
Service "D’ hourly capacity volumes. The urban index capacity
faciors include: 30th High Hour, population and hourly
capacities based on surface width, parking, type of traffic
operation and its focation within an urban area.

SURFACE POINTS

This ilem represents a relative evaluation of the pavement’s
surface, inciuding its shoulders or curbing. The maximum
value is 25 points and is calculated using a combination of
factors like: surface fife expectancy, lane and shoulder width
design guidelines, and observed pavement deterioration.

BASE POINTS

This item has a maximum value of 15 points and represents
an evaluation of the grading matarials beneath the pavement
surface. It is calculated using a combination of condition
factors related to soil, sub-base, drainage and seasonal joad
rastrictions.

. Continued

ACCIDENT POINTS

This ilem is aliocated a maximum of 30 poinis and is based
on the relative accident experience of the particular roadway
segment. The state’'s highway network is divided into. five
roadway lypes: freeway, divided, cenier lane for left turns,
one-way and iwo-way undivided. Each type is further divided
into urban/rural, and also segment length {greater or less than
0.5 miles). This produces 20 separate accident rate tables from
which corresponding accident point values are derived. This
methodology is based on the June 1985 recommendation of
the Traffic & Salety Division.

TOTAL SUFFICIENCY RATING

This is the summation of the individua! points assigned 1o the
capacity, surface, base and accident categories. The maximum
total sufficiency value for an optimal roadway segment is 100
points.

PROGRAMMED

This represents the major highway projects known to be
programimed for the fiscal year indicated. The letter following
the year indicates whether the project is categorized as either
a Preserve, lmprove, or Expand type of project. Only projects
likely to alter the sufliciency ratings are included. For example,
a resurfacing project would be listed, but bridge repair or
landscaping projecis would not be shown.

CONTROL SECTION

This represents the control section numbers identified in the
MDOT Control Section Atlas.

EXHIBIT IIIF
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Accident Type

Injury

Fatal

Wet

Icy

Dark

Overturned
Train

Parked Vehicle
Mulei Vehiecle Other
‘Pedestrian .
Fixed Object

On Read Object
Animal

Bicycele

Single Vahicle
Head Omn

Side Swipe Meet
Side Swipe Pass
Right Angle
Left Turn

Right Turn

Rear End
Backing

Parking

1982-1984 Safety Programs Unit Minimum

3 Years or

25

2
20
20

25

20

15

10

12

15

15

15

20
10

20

Accident Thresholds

12

2
10
10

12

10

10

EXHIBIT 1V
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Current Year

and

Minimum Percent

50

40

25

40



EXHIBIT V

1982-1984 INTERSECTION HIGH-ACCIDENT LISTING (Threshnolds & Percsnts) PAGE 2
. DISTRICT S CALCULATED AT t STD DEV
ACC F sTD MEAN ucL THRESHOLD PERCENT
TYPE- ACC DEV NUMBER aF TOTAL
34061 13.40 M21/M86 STATE ROAD IONIA CITY TOTAL ACCIDENTS 44
3 LOCATIONS 2 Larme-2 Way/Tangent/No Passng Urban/Signal 11 ft, Lane/Curb
Rear-End 22 20 1 % 0F 44 = O

340612 0G. 83 M~21 JEFFERSON ROAD IONIA CITY TOTAL ACCIDENTS 18
6 LOCATIONS 2 Lane-2 Way/Tangent/No Passng Urban/Ng $ignal 10 f+. Lane/Curb
Fedestrian 3 0.7 0.3 1.4 3 1% 0F 18 = &

C2.5% Us-278R 2ROOMFIELD ROAD UNICON Twe TOTAL ACCIBENTZ 934
32 LOCATIONS § Lane-2 Way/Tangent ' Urban/Signal 12 £+, Lanme/Curb
Gark 3 3.7 1g.7 33.4 25 40% BF 24 = 27
Rignt Angle 22 B.3 13.7 2.8 15 t % QF 84 = O
waft Turn 30 : 8.8 10.7 19.8 15 1 % OF 84 =2 Q
Rear~-End 32 25.0 29.9 83.7 20 1% 0F 984 = 0O
REMARKS:
5701+ 03.08  US-17BR PRZSTON UNIGN Twe TOTAL ACCIDENTS 31 1
32 LOCATIONS 5 Lane-2 Way/Tangent Urban/Signa!l . 12 ft. Lane/Curbt :
Rgar~End 20 8.0 22.5 85.7 20 1% 6 81 = 0
REMARKS :
C3.343 Us-278R EELLOWS UNION TwP TOTAL ACCIDENTS 42
LOZATIONS 3 Lane-2 way/Tangent Urboan/Signal 12 ft. Lane/Curb
Turn g 8.9 12.7 18.86 13 i1 % QF 42 = Q

REMARKS

37011 03.358 Us=278R M2G UNION TwP TOTAL ACCIDENTS 73
31 LODCATIONS 4 Lane-2 Way/Tangent Ursan/$ignal 12 f1. Lane/Curb
. Rear-gnd 43 8.3 12.5 21.3 20 t % OF 73 = 0
"1 REMARKS:
37012 1. 12 U5-278R PICKARD ROAD MT PLZASANT TOTAL ACCIDENTS 61
31 LOCATIONS 4 Lane-2 Way/Tangent Urban/Signa!l 12 ft. Lane/Curb
Right Angle 18 5.8 8.4 14.5 18 t % OF 61 = ©
Laft Turn 15 4.5 4.8 9.4 15 1% QF &1 = O
REMARKS:
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accident type exceeded its threshold value. The thresholds can, at
the analyst's option, be predetermined or calculated through '
statistical analysils techniques. There are threshold values for the
total accidents and for 24 accident types. The threshold table
lists each of those "outliers” and shows the number of accidents for
each accldent type for which the threshold was exceeded.

The 1listing in Exhibit V also includes 2 minimum percent for certain
acident types and the mean, standard deviation and upper confidence
level for all locations with similar characteristics (the "peer
group”. comparison). This affords the engineer the opportunity to
assess the significance of the accident pattern in the context of
gimilar locations statewide.

Research continues towards Integrating the best aspects cf both the
threshold and “peer group" technigues. The goal is to develop =
system which identifies only locations with disproportionate and
numerically significant accident patterns.

Development of the computerized freeway interchange/accident data
system accomplished through a contract with Michigan State
University, funded by the Office of highway Safety Planning 1is now
egsentially complete. This program allows us to summarize traffic
and roadway accident data, and prioritize further analysis by type
of  freeway interchange and by similar elements (such as ramp type)
within interchange areas. The system is accessible through any
terminal comnected to the MDOT computer and offers information in
three different report formats.

The department continues to develop and enhance the MIDAS model.
The system being designed includes am analysis of alternative
corrective treatments now being developed as "MIDAS Predictor
Equations” under contact by Michigan State University.

In-depth analyses of locatloms utilizes various MIDAS printouts
{Exhibits VI - XIL), This package includes a summary of accidents
by approach; a one line printout of each accident; accident distribu-
tion by hour (with volume distribution), day, month, and year. The
reports, in most cases, eliminate the need for collision diagrams.
MIDAS also provides before—and—after accident informationm, which is
helpful in the evaluation of safety improvements.

Accident information is avaflable for the previous nine years and
for a part of the curreant year.

Engineering Studies

Primary responsibility for acecldent surveillance on the state
trunkline system is assigned to the Traffic and Safety Division's
Safety Programs Unit. This surveillance/analysis effort is
accomplished annually using the most rvecent three years of accildent
data as a basis. The threshold tables described iz (B) are the
source of the location review list.
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MICHTIGAN DEPARTMENT OF TRANSPORTATION

FTRAFFIC  AND

08,/ 2556 MICHIGAN DIMENSTONAL

I NTERSECTI

LOCATION: US-27BR

CITY/VILLAGE/TOWNSHIP: UNIDWN TwP

ACCIDENT

SAFETY DIVISION

SURVETLLANCE SYSTEM

0O N PROF T LE

AT BROOMFIELD ROAD

COUNTY : ISABELLA COUNTY
INTERSECTION TYPE: 4 LEGS - CROSS
DISTRICT CONTROL MILEPOINT
SECTION MaL I PHOTOLOG
5 ATo11 2.58 2.55
DATE REQUESTED: JANUARY 1, 1982 THRU DECEMBER 31, 1984 { 3 YEARS,

REPORT RUN BY: K MCDOMALD

REASON FOR RUN:  ANNUAL REPORT

AUGUST 25,

1986

MONTHS ,

(MIBDAS)

=~ STGNAL

O DAYS)

PAGE 2
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MICHIGAN DEPARTMENY OF TRAMSPORYATION
TRAFFEIC AND  SAFETY DIVISION

08/25/86 MICHIGAN DIMENSIOMNAL  ACCIOEMT  SURVEILLANCE SYSTEM (MIDAS) PAGE 3
INTERSEGCTTION PROF I L E
DIST & <% 37011 MP 2.59 (MALT), 2.66 (PHOTOLOG) Us -2 78R AT BROOMFIELD ROAD UNION TwP ISABELLA COUNTY
I NI ERSECTION GEOMETRILILES
APPROACH SPEED DAILY VOLUMF L ANEAGE LEFT TURMNS DIST ¢S I NFLUENTCE ZONE
DIRECTION (MPH )Y BASIC LEFT RIGIHT PROHIBITVED PHASE MALI MP LENGTH
NORTH BOuUkD 50 8,350 2 NO ) NONE | 5 37011 2.38- 2.59 Q.21m1 1108FT
SOUTH BOUND 50 8.350 2 NU NONE 5 37011 2.58- 2.73 0. 14MI T39FT
LEAST BOUND ) NO NONE 5 a7011
WEST BOUND NO NONE 5 7011
1 HTFERSECTION ACCIDENTS : i~ 1-82 THRU 12-31-84 { 3.00 YEARS)
MUMBER OF ACCIDEMYS BY TYPE PERCENT ACC PER
APPROACH INJ FAT.| TOTL{ HEAD 5SS 55 AMGL  LEFT RIGHT REAR BACK PARK OTHER MILLION
DIRECTTON ACC ACH AGC ON  PASS  MEET TURN  TURN END up WET 1cy DARK VEHICLES
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv b e b S o S ks ek aw mm ke sm e e s s mm o m e m e e bw ey b S w S MM A L im MU M e SL i Em e mR e = s = e e e T e em e e S o Ta C S A A bk ke ke G e e e e
HORTH BOUND 8 o 24 0 O o] 4 g S0 11 s} 0 29.2 6.7 25.0 2.62
SOUTH BOUND 11 o s 0 A 0 1 g 18] 9 1 0 6.7 13.3 50.0 3,28
EAST BOUND 3 0 25 1 0 1 5 10 o 7 0 0 24.0 20.0 48.0 0.00
WEST BOLNLG 4 o) 15 1 0 0 6 2 1 5 o 4] 6.7 13.3 40.0 0.00
T T T e S T T T T T T e e e T e e B e
3.00 YEAR 10TAL 26 0 94 2 1 ! 22 30 1 32 1. 0
AVERAGE PER YEAR &.7 ¢.ol 31.3] 07 n.3 0.3 7.3 10,0 0.3 10.7 0.3 0.0
FERCEMI OF TOYAL 27.7  O.0|100.0 2ot 1.1 1.1 23.4 3t1.9 1.1 -34.0 1.1 0.0 26.6 16.0 41.8
e e Ao e e e e e e e e e et e o e e e e
EXPECTED ACC, .0 d.tJ 0.0 0.0 Q.0 0.0 0.0 0.0 Q.0 g.0- 0.0 G.0 0.0 Q.0 0.0
OIFF IN ACCIDNT 8.7  ©.0] 3at.3} 0.7 0.3 0.3 T.310.00 0.3 107 0.4 0.0 8.3 5.0 13.0
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MICHIGAN  DEPARIMUNT (0 TRAMSPORTAT 1O
TRAFFIS AND SaTETY DIVISION

g, h a3 MICIHIGAN  DIMENSTONAL  ACTIDENT  SURVEILLAMCE SYSTEM  (MIDAS) PAGE 3 .
I MEFRSECTION PROFITLE
DIST & ¢S 37011 MP 2.88 (MALT), 2.65 (PHOTOLAOGH Us-2TRR AT BROGMFTELD ROAD UNTON TWP FTSABELLA COUNTY

LM 1T BE#RSECT T ON GEeEOMET R CS

. =
APPRUACH SPEEN DALY vOLUME L AMEAGE LEFT l UBNS DIsT €S INFLLUWENCE ZONE
DIRECTION (MPH ) BASIC LEFT RIGHT PRUMIBIIED PHASE MALI MP LENGTH
NORTE BEOUM 50 8,350 2 NO NONE 5 37011 2.38- 2.59 O.21M1 tI0BFT
SCUTH BDUND 50 B.450 2 NLY MONE 5 37011 2.69- 2.73 0. 14MI 739FT
CEAST BUOUND ' NO NONE 5 7011
WEST BOUNDY N MNONE a5 371011
1 47T F 5 ECTIEOM ACC ITDENTS . t- 1-82 THRU 12-31-84 ¢ 3.00 YEARS)
. MUMBER OF ACCIDENIS BY TYPE PERCENT ACC PER
APDRDACIH INJ FAT.| TOTL| HEAD 58 55 AMGE  LETT  RIGHT REAR BACK PARK OTHER MILLION
DIRCETEON ACO ACL ACC 0N PASS MEET TURN  TURN  END up ' WET Icy DARK VEHICLES
....... e m e e e e e e e m s — o s o ] o m m x4 T rw e e e om e S MR s R hl Ak o 4 h o r rr e v rr ot e m Tr e m o vm Te % e e e M S ML b 4 e M m ke e e e e e o T A e e e tm e e e e
JHIRTEH UL 8 0 24 O Q O - 9 ] i1 ¢} o} O 29.2 16.7 25.0 2.62
SOUTHE BOUEML 1 o 3¢ o R 0 7 9 0 9 1 s} a 36.7 13.3 50.0 .28
E&ST BOUNLD 3 3 @5 1 o 1 5 10 0 7 O 0 1 24.0 20.0 48.0 Q.00
WEST BOUMD ! e 15 1 o Q G 2 i 5 o Q o} 6.7 13.3 40.0 0.00
.- e e e e e R P l e . e M b M o s — e e e e A — w4 o e e e e e e s e e e e e o —
3.00 “FAR TOTAL 2G 0 94 i 1 1 a2 30 [ a2 1. o 2

AVERAGE PER SEAR 5 7 O.0f 3.3 (2N 0.4 0.3 73 .0 0.3 10.7 0.3 0.0 1.3

FERCEMI 0OF 10TAl. 277 O Q106G 4o 1.1 1.1 2340 3.9 11 340 i1 0.0 4.3 26.6 16,0 41.5

EXPECTRD A O [ 0.0 0.0 LR 0.0 [N 4] G.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.4

DIFF N ACCLLNND 8.7 GO 31.3 3.7 .0 [} T4 10.0 0.3 1.7 [ 0.0 1.3 8 3 50 13.0

IIA LIETHXE
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MICHIGAM

[BEPARTMENT

OF TRANSCURTATION

TRAFFIC ARND  SAFETY DIVISION
OB,/ 957806 MICHIGAN DIMENSTORAL  ACCIDEMT  SHRVETLLAMCE SYSTEM  (MIDAS)
IMTERSECTION PR OF I LE
DIST 5 C©% 37011 MP 2.59 (MALI), 2.5% {(PHOTOLOG) Us~27ER AT BROOMFTELD ROAD UNION Twp
DISTRIBUTTON BY MONTH DISTRIEUTION BY YEAR
J e e e e o e e e e e o T e T Ca m 4 o e — +
oL L S20 50 ~-50
A
c
C oS- -1
1
D
L R - 10 40~ ~40
E
! X
N k¢ .
X XX
- I S G QU QR x.{~- B XX XX
XX X XX X o X XXxXx A XX XX
S XK K K OXXXX XX X X X K OXEXX XX XX
AX X XX XKAX XX X X XX AXKEXX XAXX C XX %X
XHXOXXXXKHAKX XX X XXXXHK XXX XK KHXAX XX XX
e e e e + C B0-XX. . _XX ~30
JFMAMJJASONDJFMAMUJASONDUF MAMJJASOND XX xX
1882 1983 1984 1 XX %X
XX XX
D XX AX
- XX XX
E XX XX
XX XX XX
M XX XX XX
XX XX XX
T 20-0XX. . XX, . XX..|-20
XX XX XX
5 XX XX XX
XX XX XX
XX XX XX
XX XA XX
XX KX XX
XX XX XX
XX XX XX
XX XX XX
PO- | XX . XX, XX, .|~ 10
XK AX XX
XX XX XX
XX XX xX
XX XX %X
XX XX XX
XX XA KX
XX XK XX
XK XX A¥
K XX XX
b e +

PA

5

E 5

TSARELLA COUNTY
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_ TRAFFIC AND  SAFETY DIVISTION
08/ 25/86 MICHIGAN DIMENSTONAL  ACCIDENT SURVE [LLANCE SYSTEM  (MIDAS) PAGE 4
INTERSECT I ON PROFILE
DEST S G©S 37041 MP 2.59 (MALI}. 2.55 (PHOTOLOG) US-278R AT BROOMFIELD ROAD UMION TwWP ISABELLA COUMTY .
¥= ACCIDENT DISTRIBUTION 0= VOLUME DISTRIBUTION
DISTRIBUTION BY HOUR OF DAY
A e o e e e e T e e T e e e o e e T e o o e o o e o o +
20- -20
P
£ 15~ -15
R’
c
10~ X ~10
E X X
X0 0 X X
N 0 X3 0 D 0 X0 X0 X0 X
- O O X0 0 X0 0 X0 X0 X0 O 0 X
T 5- X . D.XD.X0. 0.X0.XD.XO.X0.X0, 0.X0. .X .X |- &
X 0 0 XD X0 O X0 XD X0 X0 X0 0 XG 0 X X
X X X 0 @ X0 X0 X0 X0 X0 XO X0 X0 X0 X0 X0 X X
X0 X ¥ XD XD 0 X0 XO X0 XO X0 X0 X0 X0 X0 X0 X0 X X
X0 XD X0 O XD XD X0 X0 X0 X0 X0 X0 X0 X0 X0 X0 X0 X0 X0 X0 X X
P T U O S o o +
M o1 2 9 5 6 7 8 910 %1 N t 2 3 4 5 6 T 8 9 10 11
D !
DISTRIBUTION BY DAY OF WEEK DISTRIBUTION BY MONTH OF ALL YEAR
Fr i o o e e e + e e +
20- 21, L.xx|-20 20- -20
XX XX XX
XX XX XX
XX XX XX P
XX XX XX
15~ ‘ KX UXX L XX |- 15 E 15- KKK -15
%X XX XX XX XXX
KX XX XX XX R XXX
%X XX XX XX X %X
XX XX XX XX XX c’ XXX XXX XXX XXX
10- XX, KX X6 KX L XX =10 10- *HX XXX . X xxxy - 10
XX XX AKX XX AX E XXX AXN XAX XXX
ES XX XX KX XX . XXX XXX OO0 XA XXX XXX
XX XX XX XX XX N XXX XXX XXX XXX KK XXK XX XXX
XX KX XX XX XX XX XX XA X XXX XXX XXX XXX XXX XXX XXX
G-1RX . AX . XX XX XX LXK XX - 5 T 5 KX XY A LVEKK XXX XXX, KXX XXX XXX XXX~ 5
XK XX WX XX XX XX XX XXH XEX XXX AKX XXX XXX XXX XXX XXX XXX XKX
XX XK XX XK KX XX XX XXX XA XXA XAK XXX XXX XXX XXX XXX XK XXX XXX
KX KX KX KK KX XX KX XX KXH KXX KX KAX XXX KKK XXX XXX XXX XXX XXX
AX AN KX KX XX XX XX XK XXX XKY KKK XRK XXX XXX XAX XHX XXA XXX XX
A S + N T T T T T T T T T +
SUN MNN TUE WED THUR FRI SAT JAM  FEB MAR APR MAY JUN JUL AUG SEPT DCT NOV DEC

MICHIGANM DEPARTMENT

OF  TRANSPORTATION
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MICHIGAN DEPARTMEMT OF  TRANSPORTATION
TRAFFIC  AND  SATETY DIVISION
DB 25786 MICHIGAN OIMENSIGNAL ACCIDEMT  SURVETILLANCE SYSTEM  (MIDAS)
I NTERSECTION ACCIDERNT PROF 1L E

IMTERSECTION TYPE 5 LANE 2-WaY S1GHALFZED

LCCATION @ US-Z278R Al BROOMFTELD ROAD UMION TwP . TSARBELLA COUNTY
DISTRICT & CONTROL SECTION 37011 MILEPOINY 2 .59
DIST ACCIDENT VIOLATOR (OR VEH t) SECOND VEHICLE NUMBER OQF INJURIES
FROM IvPE HAZRD HAZRD SRF VEH/ INJURY CLASS PRP
ISCN DR INTENT IMPACT ACT'N DR INTENT IMPACT ACT'M  WEATH CND LIGHT CIRCUM ¢ A B € 0O DMG
2.59 Z-vFH HD-LT S L-TURM REAR-R F YLD M GO $TR FRNT~R MNOMNE CLEFAR WET DK-SL O 0 0 0 3 X
2.59 2-VEH HD-LT § GO STR TRONT F YLD N L-TURMN SIDE~-R UNKM CILLEAR DRY DK-Si o 2 1+ 0 O
2.59 2-VEH HR-LT S GO STR  FRONT NOGNE N L-TURN SIDE-R NOME RAIN  WET DK-SL o 0 0 1 13
2.859 2-VEH RE-ST S GO STR  FRONT CLOSE S STOPFD REAR NONE RAIN WET DIK-SL 4/00IL 0 © O 0 3 X
2.59 1-VEILFX OB S GO STR W FRONT NONE OFF RD CLEAR DRY DAY O 0 0 1 0O
2.59 2-VEH RE-DR S STRTNG FRONT F YLD W GO STR REAR-R NONE SNOW  WET DAY a 0o o o 3 X
2.59  2-VEH HD-LT S L -THRN FRNT-L + YLD N GO STR FRNT-L F YLD CLEAR DRy Day o 0 0 0 2 X
2.59 1-VEW FX 08 S R-TURMN SIDE-R WR LM ON RD SHOW  ICY DAY C 0 0 0o 1 X
2.59  I-VEH HD-LT S L-TURN FRNT-R f ¥LD N G0 STR  FRONT NONE CLEAR DRY DE-SL o 0 0 2 0
2.80 3-VEH RE-ST § GO STR FRONT CLOSE S STOPPD FRONT NONE SNOW  WET DAY o 0 o0 2 1
2.60  2-VEI RE-ST § AV VEH SIDE-R NOKRE S AV VEH REAR-L NONE SNOW  ICY DAY o 0o 0 0 2 X
2.60Q 2-VEH RE-DR S5 GO STR FRNT-R CLOSE S R-TURN REAR-L NOME RATN  WET DK-5) 0o 0 o o 7T X
2.60 2-VEH RE-ST S GO STR FRNT-L CLOSE S GO STR SIDE-R NONE CLEAR DRY DK-SL 0 0 0 0 5 X
2.61 2-VEH RE-ST 5  CHNG L REAR-R WR LN S GO STR FRNT-R HONE CLEAR DRY DK-SL o o 0 0 6 X
2.617 Z-VEF 5S5-SM S CHING L FRNT-R WR LM S GO STR SIDE-1 NOME CLEAR DRY DK-SL 0 0 0 © 4 X
2.81 2-VEH AN-DR 5 L-TURM FRONT F YLD W GO STR SIDE-L NONE CLEAR DRY DK-SL o 0 0 1t 1
2.62 2-VEH BCKNG § BACKNG REAR-R HONE S PASSNG FRNT =i NONE CLEAR DRY DAY o o 0o 0 2 X
EASTBOUND APPROACH
2 58 2-VEE] SS-0P E GO STR  FRONT WR LN W S3TOPPD  FRONT NOME CLEAR DRY OK-SL O 0o 0 0 4 X
2.98 2-VEH HD-LT & ©£-TURN FRNT-R F YLD W GO STR TROMT NONE CLEAR DRY DAY o0 o0 o o 2 X
2.58 2-viH MD-0OR E R-TURM SIDE-L WR LN W L-TURN FTRNT-R WR LN CLEAR DRY DAY 0O ¢ 0o 0 3 X
2.8 2-VEH HD-LT E GO STR FRNT-L WR LN W L -TURN FRNT-L F YLD CLEAR DRY DK-SL o O 0 0 4 X
2.58 2-YEH DU-LT £ L-TURN SIDE-R TURN [ L-TURN FRNT-L NONE CLEAR DRY DAY o 0 0o 0 5 X
2.59  2-VEH AN-3T1 £ GO STR  FRONY F YLD S GO STR REAR-R NONE CLEAR ICY DAY o 0 0 0 3 X
2.59 2-VEH AN-ST E GO STR FRNT-R F YLD N GO STR FRONT NONE SNOW  WET DK-SL o 0 0 0 2 X
2.59  2~-VEHW AN-ST E GO $TR  FRONT F YLD S GO S$STR SIDE-R NONE CLEAR DRY DK-SL o 0 0 0 3 X
2.59 Z-VEIW RE-ST E GO STR FRNT-L CLCSC £ L -TURM REAR  HMNONE SNOW  ICY DK-SL g 0 0 0 10 X
2.59 2-VEH RE-ST E  STOPPD REAR  NONE E GO STR FRNT-R NONE CLEAR ICY DAY o 0o 0o 0o 2 X
2.59 2-VEH tlb-LT E  L~-TURN REAR-R F YLD W GO STR FRNT-R NONE RAIN WET DAY o 0 0o 0 2 X
2.59 2-VEH HD-LT E  L-TURN FRNT-L F YLD W GO STR FRNT-L NONE CLEAR DRY DAY o ¢ 0o 0 2 X
2.59 2-VEH HDR-i.T E L-TURN FRNT-R F YLD W GO 5TR FRNT-L NONE CLEAR DRY DRK-SL c 1 0 ¢ 3
2.589 2-vEH HO-LT F  L-TuURN REAR-R F YLD W GO STR fRNT-R MNOME RATHN  WET DK-S4 o 0o 0 0 2 X
2.59 2-VEH HD-LT E  L-TURN FRNT-L F YLD W GO STR FRNT-L HMNONE RAIM WET DK-SL c 0 4 0 6 X
2.59 2-VEH RE-S5T E GO STR  FRONT NONE E STOPPD REAR  NONE CLEAR DRY DAY 1/DF E © O ©C O 8 X
2.59 I-vEH HD-LT E L~-TURN FRNT-R F YLD W GO STR FRNT-L NOME CLEAR DRY DAY O o 0 0o 2 X
2.59  2-VEHW RE~-ST E GO STR  FRUNT CLOSE € L-TURN REAR NONE CLEAR WEY DAWN a 0 o 1 2
2.59  2-VEM RE-ST E "CHNG L FRNT-L CLOSE £ STOPPD REAR-R NONE CILEAR DRY DAY 0O 0 0 0 4 X%
2,52 1-vEiH OTHER £ GO STR OTHER  NOME CLEAR DRY DAY o o o 0 2 X
2.59  2-vEM RCE-5T E GO STR FRNT-R FAST E  STOPPD REAR~L NOMNE SNQW  ICY DK-SL 1/SKID O O O 0O 10 X%
2.99 U4-VOH RE-ST E GO STR  FRONT CLOSE F STOPPD  REAR  MNONE CLEAR [CY DKE-SL o 0 0 0 4 X
2.58  2-vViH AN-TN £ GO STIR SIDE-L F YLD S GO SIR FRONT NONE CLEAR DRY DK-5SL 0 o 0 1 2

FRI
MON
THU
SAT
THU
MON
THU
THU
THU
FRI
MON
WED
SUN
SUN
MON
FRI
MON

SAT
MON
SAT
FRI

MON
MON
TUE
TUE
SAT
MOM
SAT
MON
SAT
FRT

SAT
WED
FRI1

MON
THL
SAT
SAT
SAT
THIU

PAGE 7
DATE
OF

ACCIDENT
12/16/83 &PM
11/ 7/83 IPM
10/25/84  7PM
10/27/84 11PM
5/31/84 &PM
3/ 5/834 2PM
10/11/84 NOON
12/ 6/84 NOON
11/29/84 10PM
11/ 5/82 NOON
1/ 4/82 4PM
2/16/83 6PM
T/22/84 1AM
12/11/83 2AM
7/11/83 10PM
B/31/84 9PM
6/ 4/84 4PM
9/18/82 10PM
11/22/82 NOON
3/ 5/83 2pPM
2/11/83  9PM
7/26/82 9aM
2/ /82 11aM
12/28/82 6&PM
12/21/82  TAM
4/ 3/82 10PM
2/ 1/82 11AM
14/19/83  9AM
9/ 5/83 6&PM
16/ 1/83 11PM
2/18/83 6PM
11/19/83 8PM
11/ 7/84 TAM
11/16/84 11AM
11/19/84  7aM
3/ 1/84 BPM
/41784 3PM
2/ 4/84 10PM
2/ 4/84 8PM
G/28/84 MIDN

ACCONT
REPDRT
NUMBER

211572
208745
217138
2298711
110644

53983
203082
274998
237359
210267

15190

29458
166850
241332
139022
178204
112438

174997
228080
44186
34733
144303
JOBOA
155364
255456
76179
40803
209801
158838
170854
294G2
209748
237397
237437
237436
534986
35540
I5558
35559
141283
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MICHIGAN DEPARTMENT OF TRANSPORTATION
FRAFFIC AND  SAFETY DIVISION

08/25/86

MICHIGAN DIMENSTONAL  ACCIDENT  SURVETLLANCE

INTERSECTION ACCIDENT

INTERSECTION TYFE : 5 LANE 2-WAY STGNALLZED

LOCATION :  US-278R AT  BROOMFIELD ROAD UINION Twe

DISTRICT 5 CONTROL SECTION 370114 MILEPOINT 2.59

DIST ACCIDENT VIOLATOR (OR VEH 1} SECOND VEHTICLE
FROM TYPE HAZRD HAZRD SRF
ISCN DR IMNTENT IMPACT ACT'N DR INTENT TMPACT ACT'N  WEATH CND

MORTHBODUND APPROACH

GO STR FRONT CLOSE
AV VEH SIDE-R CLOSE
GO STR  FRONT CLOSE
AV VEHM FRONT CLOSE
GO STR FRNT-L CLOSE
GO STR FRNT-L F YLD
CHNG L FRNT-R WR LN
L-TURN FRNT-R TURN
L-TURN REAR-R F YLD
L-TURN FRNT-R TURN
GO STR FRONT F YLD
GO STR FRONT CLOSE
GO STR FRONT CLOSE
L-TURN SIDE-R F YLD
L-TURN FRONT F YLD
L-TURN SIDE-R F YLD
GO STR FRNT-R F YLD
G} STR  FRONTI CLOSE
L-TURN REAR~R F YLD
GO STR  FRONT f YLD
GO STR FRNT-L CLOSE
L-TURN OTHER UNKN
L-TURN FRONT F YLD
L~-TURM REAR-R CLOSE

STOPPD REAR NONE RAIN  WET
STOPPD REAR-L HNOME CLEAR DRY
STOPPD FRNT-R NONE FOG  DRY
STOPPD REAR-R MONE SNOW  1CY
STOPPD SIDE-L WNOME SNOW  ICY
i.~TURN FRNT-R NORE CLEAR DRY
GO STR REAR-L NONE RAIN WET
GO STR FRNT-L HNONE CLEAR DRY
GO 5TR FRNT-R NONE CLEAR DRY
GO STR FRONT NONE CLEAR DRY
GO STR FRNT-L NONE CLEAR DRY
STOPPD REAR NOME RAIN  WET
STOPPD REAR NONE SNOW  ICY

.66 2-VEH RE-ST
.68 2-VE#l RE-ST
.68 2-VEH RE-ST
.58 2-VEH RE-ST
.88  2-VEH RE-ST
58 2-VEH HD-LT
.58 2-VEll RE-ST
(59 2-VEH HD-LT
.59 A-VEH HD-LT
.59 2-VEH HD-LT
.59 2-VEH AN-ST
2-VEH RE-ST
.59 2-VEH RE-ST
.59 2-VEF HO-LT
.59 2-VEH HD-LT
.69 2-VEH HD-LT
.59 3-VEH AN~ST
.59 2-VEH RE-ST
J59  2-VEH MD-LT
.59 3-VEH AN-ST
(B9 2-VEH RE-ST
(60 2-VEH RE-LT
61  2-VEH AN-DR
.62  2-VEH RE-DR

GO STR FRONT NOME

GO STR FRONT NONE RAIN  WET
GO STR REAR-L NONE FOG WET
STOPPD REAR NONE CLEAR DRY
GO STR FRNT-R NONE CLEAR BRY
GO STR SIDE-L NONE CLEAR DRY
STCPPD REAR-R NONE CLEAR ICY
GO STR OTHER  NONE CLEAR DRY
GO STR SIDE-bL NONE RAIM WET
GO STR FRNT-L NONE RATMN WET

RMNRAMNIMNRNRROEROEONRNRNROORNDEO DN
o
o
ZZEZZLZZZLZZEE2EZZLEZZZZZ2ZLZEZ
MNZIENMZEVNVWNWZIITENWNMLZWZIZZZZ

SOUTHBOUND APPROACH

CHNG L REAR-L WR LN

2,56 2-VEH RE-~ST § % GD STR FRNT-R MNONE - CLEAR DRY
2.88 3-VEH AN-ST §. GO STR SIDE-R F YLD E GO STR FRONT NOMNE CLEAR WET
2.58 2-VEH HD-LT § L-TURN FRNT-R F YLD N GO STR FRONT NORWE CLEAR DRY
2.58 2-viH RE-5T 5 GO STR FRONT CLOSE S STOPFD REAR  NAONE CLEAR DRY
2.59 2-VEH HD-LT 5 GO STR  FRONT F YLD N L~TURW REAR-R NONE CLEAR DRY
2.6 2-VEH AN-S5T S GO STR FRONT F vLD W GO STR STDE-R NONE CLEAR WET
259 2-VEH AN-ST S GO STR SIDE-R F Yibh E GO STR FRONT NONE RATM  ICY
2.59 1-vEH PEDES S GO STR SIDE-R NONE : CLEAR DRy
2.59  2-VEH HD-LT 5 G 5TR FRONT F YLD M L-TURN FRNT-R F YLD RAIM WET
2.82  2-VEI ANSTN S R-TURN FRNT-L FAST B STOPPD SIDE-L NAONE SHOW  ICY
2589 2-VEH AN-3T S GO STR FRNT-R F YLD E GO STR REAR-L NONE RAIM  WET
2.859 2-VvEH HO-LT S L-TURN FRNT-R F YLD N GO STHE REAR-L NONE RAIN  WET
2.%9  2-VEI! AN-ST S5 GO STR FRONT F YLD W GO S5TR FRNT-R NONL CLEAR DRY

'

GO STR FRNT-R NONE CLEAR DRY

ISABELLA COUNTY

LIGHT CIRCUM

DK-SL
DAY
TAWN
DAY
DI -SL
DAy
DAWH
DAY
DAY
DAY
DUSK
DK-5L
DAYy
bay

DK-SL
DAY
DUSK
DAY
DAY
DARK
GaAY
DAY
DKR-SL

DAY
DK - 51
DAY
DAYy
DAY
DARK
DK -5E
DAY
DK-SL
Day
DAY
DAY
DARK

3VSTEM

VEH/

1/SKID

{MIDAS)

PROFTILE

NUMBER OF INJURIES

INJURY CLASS

F

OQCOoOQOOLOOOOOoOOOOOOOO0O0O000

o]
]
0
o
6]
O
N O
O
O
6]
0
o]
o]

A

COCOLOCoOOoROORISOO00OO0000

CCoCOoO0OQLOO0OoC0C

8

COOONOOOOOCOOO-0CCOO0O0O0OC0O

COOCORCORNROCOOOO

[

QOONQOOOWOoOONODOOCOOCOCON -0

COO0CO+-~Q00L0O0ENRD

9]

WRNWODLLW &6 b0

BN« NRNOANTTUOWONR2LRORMDO BN

PRP
DMG

o g

xx:-cx'

WED
SUN
SAT
MON
THU
MON
WED
THU
FRI
WED
THU
THU
SAT
SUN
WED
FRI
THU
FRI
WED
WED
FRI
FRI
SAT
THU

SAT
FRI
TUE
FRI
FRI
THU
FRI
SAT
T
SAT
WED
FRI
SAT

PAG

DATE
OF
ACCIDENT

12/12/84
a/ia/82
8/ 7/82
3/21/83
2/ a/8a3
11/26/84
11/28/84
9/ a/82
4/23/82
5/18/82
7/ 8/82
12/23/82

4/ 3/82.

10/10/82
5/28/83
11/ 9/84
10/11/84
9/21/84
a/ s5/84
9/19/84
12/ 7/84
12/ 7/84
5/ 7/83
11/ t/84

11/ 6/82
4/ 2/82
4/10/84
4/20/84
9/24/82
12/ 2/82
1/22/82
10/ 8/82
11/11/82
1/16/682
&/ 9/82
5/ 6/83
9/24/83

E 6

GPM
4PM
GAM
4PM
GPM
F1AM
7AM
3PM
rm
4PM
8PM
S5PM
BPM
4PM
2PM
BPM
TAM
BPM
BAM
4PM
5PM
3rM
2PM
MI1DN

10OAM
BPM
NOON
1 1AM
GPM
11PM
9FM
NOON
5PM
NOON
4PM
iPM
TPM

ACCONT
REPORT
NUMBER

275000
174948
152147

50697

21601
237376
237360
174976

51433
108040
132962
255469

76176
188099

85270
237361
207054
1682929
182140
182925
275401
275058

78771
237421

218316
T6172
78560
754980

1748946

233117
28758

196893

218318
15147

115366
B52E88

170252
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MICHIGAN DEPARIMENT  OF  TRANSPORTATION
. TRAFFIC AND  SAFFTY DIVISIONM
C8/2%°06 . MICHIGAN  DIMENSIONAL  ACCIDENT  SURVEILLANCE  SYSTERM  {MIDAS)

INTERSECTION ACCIDERNT PROTF ILE

INTERSECTTON TYPE @ 5 LAMNE 2-WAY SIGNALITZED

LOGATTON :  US5-27BR AT BROOMFIELD RAD UNTON TWP , TSABELLA COUNTY

DISTRICYT & CONTROL SECTIONM 37011 MILEPQINT 2.59

DIST ACCIDENT VIOLATOR (OR VEH 1} SECOND VEHICLE ' NUMBER OF IMNJURIES
FROM TYPE HAZRD HAZRD SRF VEH/ INJURY CLASS PRP
15CN DR INTENT IMPACT ACT M DR INYENT IMPACT ACT'N WEATIH CHD LIGHT CIRCUM F A B C 0 DMG
2.89 2-VEH HMD~LT E L-TURN FRONT F YLD W GO STR FRONT NONE CLEAR DRY . DAY 0O 0 0O 5 X
2.60 2-VEH AN-DR E STRTING FRONT F YED S GO STR SIDE-R NONE RAIN WET DK-SL 1/DUIL O O O O 2 X

WESTBOUNDG APPROACH

2.87 2-VEH AN-DR W STRTNG FRNT-L F YLD N GO STR SIDE-R NONE CLEAR DRY DAY 0O 0 0 0 3 X
2.88 2-VEH HD-LT W L-TURN REAR-R F YLD E GO STR FRNT-R NOME . CLEAR DRY DAY ¢ 0 0 0 8 X
2.59 2-vEH RE-ST W GO STR REAR-R NONE W GO STR FRNT-R MNONE SNOW  ICY DARK o 0 0 0 3 X
2.59 2-VEH RE-2T W R-TURN FRNT-R WR LN W GO STR REAR-L NONE CLEAR DRY DAY 0 0 0 0 4 X
2.5 2-VEH RE-ST W GD STR FRONT CLOSE w R-~TURN REAR NONE CLEAR DRY DAY o 0 0 0o 2 X
2,89 2-VEH AN-TN W L-TURN FRNT-R F YLD S GO STR FRNT-L MNONE CLEAR DRY DAY o 0 0o 1 3
2.59 2-VEH AM-TN W GO STR FRNT-L FAST S L-TURN SIDE-L NONE CLEAR MWET DIK-SL i/DUIL. O © O O 3 X
2.58 2-VEH AN-DR W CilNG L FRNT-R WR LM W GO STR SIDE-{ MONE CLEAR DRY DAY 0 0 o 0 7T X
2.688 2-VEH RE-ST W GO STR FRNT~L MONE W GO STR FRHT-R MNONE CLEAR DRY DK-5L 0O 0 0 0 2 X
2.69 Z-VFH HD-LT W GO STR SIDE-L NOME E  L-TURN FRNY-L RONE CLEAR DRY DAY o 0o 0 0 2 X
2.59 2-VEH RE-ST W GO STR FRONT CLOSE W STOPPD REAR-L NOMNE CLEAR DRY DK-5SL o 0 0 t 3
2.859 2-VEH HD-ON W R-TURM FRNT~L MONE E L-TURN REAR-R MONE CLEAR DRY DAY o 0 0 0 2 X
2.59 2-VEH AN-ST W GO STR FRONT CLOSE N GO STR FRNT-L MONF CLEAR DRY DK-5I o 0 0 o 3 X
2.61 3-VEH AN-DR W L-TURN SIDE-L F YLD N GO STR FRNT-L MNOME - SNOW FCY DK-SL o 0 1 1 4
2.61 2-VEH RE-DR W L-TURN RFAR-L F YLD M GO STR FRONT MNOME CLEAR DRY DAY 6o 1t 0 0 i

THU
THU

SUN
THu
WED
MON
THU

. WED

SUN
THU
SAT
TUE
FRI
TUE
FRI
SAT
TUE

PAGE 8
DATE
oF

ACCIDENT

8/ 4/84 3PM
12/16/82 MIDN
6/20/682 NOON
10/ 7/82 10PM
1/20/82 11PM
6/28/82 2PM
4/ 8/82 3IPM
8/ 3/83  1PM
2/ 6/83 1aM
5/ 5/83 JaPM
a/17/83 10PM
G/12/84  4PM
7/13/84 11PM
9/ 4/B4 5PM
6/15/84 1AM
2/13/82 BAM
5/10/83  1PM

ACCDN1
REFORY
NUMRER

107072
255461

122408
188091
15184
122352
76190
1338410
21589
78764
170236
141285
135335
18213%
122627
40755
78760




As part of that effort, a TOPICS Program {Traffic Operations Program
to Improve Capacity and Safety), managed by the Safety Programs
Unit, 1s responsible for an Intensive periodic review in 15 large
urbanized areas and 17 smaller cities with population greater than
10,000. That effort includes coordinated identification and
analysis of deficlencies on the local system by staff in the Safety
Programs Unit funded by a Section 402 Community Assistance grant.
The TOPICS studies are very comprehensive, including the
identification of operational and capacity deficiencies. The
program emphasizes lower cost corrective countermeasures such as
improved signs, signals or pavement markings, parking prohibitions,
traffic signal modifications, and minor construction projects.

The process followed to carry out accident survelllance 1s as
follows:

Location Review List

Computer listings are generated of all locations exceeding minimum
thresholds of accidents or exceeding a minimum threshold for any of
24 accident types. The listing can also be generated using
statistical technigues.

A second source of review locations are the Traffic and Safety
engineers, located in the department's district offices who are
familiar with all state trunkline highways in their area. They are
awvare of new and proposed development and other conditioms which
will impact safety. In addition, the department is contacted by the
public, police agencies, local governmental officials, and others
calling attentlion to locations where accldent concentrations are, or
may be developing.

Preliminary Analysis

Addlitional accident data developed in conjunction with the location
review list is preliminarily reviewed in the office. That effort
may Include review of the photolog, traffic signal inventory, signal
timing, intersection drawings, and other information included in
Traffic and Safety Division files. The purpose of this preliminary
review is to determine if the identified accident concentration is
unusual and warrants further review of if action has been initiated
which addrasses the accident councentration.

The entire 1ist and those locations noted for further review are
then sent to the district traffic and safety engineers and affected
unlts in the Traffic and Safety Division for further review and
comment.

Final Analysis and Identification of Corrective Countermeasures

After preliminary analysis, a field review may be scheduled including

a Safety Programs Unit representative, the district traffic and safety
engineer, and other affected Traffic and Safety Division staff and local
interests. At that time possible corrective countermeasures are
identified. The conclusicns of that review are documented in

correspondence prepared by the Safety Programs Unit.
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If the proposed corrective countermeasure requlres construction, the
following process is followed:

a) The Geometrlcs Coordination Unit develops proposed alternate
geometric schemes with cost estimates and traansmits a
recommended plan to the Safety Programs Unit.

b) Funding way be recommended by the Safety Programs Unit based on
the projects anticipated cost=effectiveness. Candidate
projects are generally recommended when the expected "time of
return,” in safety benefits, is less than 10 years.

c) State and federal enviroumental requirements are fulfilled and
any impact reviews of the proposed project are initlated.

d) The recommended functiomal layout is transmitted to the
district for review and for discussion with local officials.
The district traffic and safety engineer secure informal
concurrence from local agencies required to participate 1ian the
project.

e) The Geometrics Coordination Unit makes necessary changes
resulting from the district review and transamits the plan to
the Design Division for development of plans, estimates, and
specifications.

The TOPICS reviews follow basiecally the same procedurss, except that
they include locations on both the state trunkline and nontrunkline
systems. The resultant review ls more comprehensive and detalled,
identifying significant accildent concentrations and operational
deficiencies. The TOPICS reviews are conducted within the framework
of local Metro Planning Organizations (MPOs) responsible for
managing and coordlnating transportation activities in the urbanized
areas. The final TOPICS reports are offered as the traffiec
engineering element of the TSM process. Local agencies may apply
for non trunkline HES funding through the Local Services Division
{See Appendix II}.

Establishing Priorities
Time=of=Return Analysis.

The Department determines the time-—of-return (T.0.R.) or the number
of years to amortize safety projects. If the anticipated TOR is
less than ten years, programming of the project may be requestad in
a future fiscal year "call for projects.”

/
The antlcipated reduction In accidents at a given location is
estimated using data collected from previous before—
and-zfter accident studies. WNatlonal Safety Council accident costs
are used to establish economic benefits. Attached is a copy of a
worksheet (Exhibit XTI7) used to evaluate accident costs, expected
accldent reductions, and anticipated benefits.
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EXHIBIT XIII

COMPUTED BENETITS DERIVED THROUGH ACCIDENWT REDUCTICON

Location CLty/Twp. County

The method of evaluyating zccident costs, used below, 1s given on page 57 of Roy
Jorgensen's report of Highway Safery Imprvovement Critsria, 1966 edition. This
same method is given in the Bureau of Public Roads IM21-3-&7.

In theAfollowing analysis theé costs provided by the Watilonal Safery Council
sra: 1984 values

Dezth - $§220,000
Vonfatzl Injury = §9,300C
Propercy Damags Accident = §1,190

B = ADT, x (Q Ry + 1190 Ryp)
ADTy,

where
B = Benafit in dollars

ADT, ='Average traffic volume after the improvement

ADTy = Average trafiic volume before the improvement

R1 = Reduction in fatalities and injuries combined

Ro = Raduction in property damage accidents

Q = 9,300 if no faral accidents occurred, and

Q = 220,000 + (I/F x 9,300) = 11,460 1if at least 1 fatality occurred.
1 + I/F
where
1/F = Ratic of injuries to fatalities that occurred statewide during the
year 1984

= 150,836 = 96.49
1,360

Time of Raturn (T.C.R.) hasad eon

years of data.

B = ({9,300 or 11,45Q) + (1,190) ] = ¥rs.
B = [« )+ ( o yTs. =
Annual 3= dollars

c =

Total cost of project

= -

c years
B
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The estimated cost of each improvement 1s compared to the
anticipated yearly benefit, resulting in the T.0.R. Presently, most
safety related projects programmed amotrtize costs in approximately
five to elght years. 1In general, a TOR of less than ten years ig
sufficlent to justify a safety improvement project.

Cost and Resources

The abllity of the department to program the recommended safety
projects 1s, or course, limited by their cost and by available
funds. All designated categorical funds (HES and R.R. Safety) are
earmarked for safety projects. Other state and federal aid funds
are used for safety projects as described in "Implementation” (II).
“"annual” HES programs are devloped for at least the next two fiscal
years. The programs are adjusted {projects added or deleted) based
on continual assessment of each projects cost effectiveness.

Rail/Highway Grade Crossings Improvement Program

The Railrcad Safety and Tariffs Divisiom utilizes the Hazard Index
Rating (HIR) described below to initiate grade Inspections. Grade
inspections can also be inftiated by:

a. Complaints with regards to safety of the crossing.
B Public or local agencies.

Ce Railroad companies.

d. Private industries.

A diagnostic team is formed which includes the inspector from the
Railroad Safety Section as team leader and representatives of the
railroad company, road authority, state, county, city or village,-
pelice, school, private industry and concerned citizens. The team
reviews safety conditions at the crossing and develops
reconmendations for improvements. The team leader 1s rasponsible
for completing the Grade Inspection Report form (Exhibit XIV),

State trunkline rallroad-highway improvemént projects are selected
based upon evaluaton of the following information and needs:

ae The Hazard Index Rating (H.I.R.) of state highway crossings is
utilized to identify crossings that need additional traffic
control devices. Projects to address those needs are given top
priority.

be. The additlonal states trunkline crossing inventory data and
information maintained by the Engineering Services Division,
along with input from railroad companies and the Department's
Maintenance, Planning and Traffic and Safety offices, is
evaluated to select projects to: upgrade or modernize trafic
control devices and circuitry; eliminate crossings; reduce the
number of tracks at a crossing; reconstruct crossing surfaces;
conduct research; relocate highways or railroads; coustruct or
reconstruct grade separation structures.
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: EXHIBIT XIV
4 ' GRADE CROSSING ON-SITE REVIEW

“"14G2A {3/85)
File No. N.I. Nals). Railrcad{s: M.P.
Raoad Authority Road/Street Name
Intersacting Roadway(s) Nearby City/County Section No. & Township
Bingaayn of | nefcion of Angle Year?le Lates Potking Lanes
Raadway Width Shoulder Width Surface of Roadway
Approaches Electricity Nearby | Mn, of Tracks
Materials in Crossing Crossing Length
Mzin Line{s) Siding(s)
Sight Distances (Approx,) NE Quad. Obst, NW Quad. | Obst. SE Quad.| Obst, SW Quad.| Obst.
100 Feet
200 Fest
300 reet
m — " —e
T. Existing Cressing 7. Vegetation
2. Proposed Crossing , 8. Structures
3. Road Appreaches 3. Embankments
4, Devil Strip : 10. Vehicle Parking
S, Drainage _ 11. RR Car Storage
» &, Cther : 12, Other
ﬁ STATIC SIGMING REMARKS RECOMMENDATIONS AUTO. DEVICES REMARKS RECCMMENDATIONS
13, Crossbucks 20, Flashing Lights
14, Adv, Warning Signs - 21, Side Lights
1%, Pavement Markings ‘ 22, Signals on Cants
16, Overhead Lighting 23, Gates
17. Stop $Signs 24, Other
18, Stop Ahead Signs
19, Cther
RECOMM, CODES: 1-Rapair 3-£xtend 5-Close 7-Modernize 9-Approve 11-Restrict 13-Add 15-
2-Rebuild 4 -Remove 6-Relocate 8-Install 1G-Deny 12-Paint 14 -Adsquate
PARTY RESPCNSISLE FOR WORK CODES: RR-Railroad RD-Road Authority Identify Other:
Traffic Count Posted Speed-Limit No. School Buses Using Crossing
Accident Record
Train Movements: Freight Passengsr Switching
Speed: Fraight Passenger Main Tracks Siding/Spurs Bimultanecus Moves
REMARKS :
A. Existing situation adegquate,
8. More information required {identify),
C. In accordance with Michigan statutes (1921 PA 270; MCLA 469,1 et al; MSA 22.761 et al), correction of item(s)

is the responsibility of the identified parties and should be accomplished as scon as possible, FURTHER NOTICE OF
THESE DEFICIENCIES WILL NOT BE PROVIDED. Written confirmation of complliance should be provided to this Office to

clear our computer record and file of these recommendations. Confirm to Michigan Department of Tramsportation, RR
Safety & Tariffs, P.O. Bex 30050, Lansing, Michigan 48909,

PREPARED BY: DATE:
PARTIES NOTIFIED OF WORK:
Mail Phone Railroad Representative Date
Mai] Phone Road Autherity Rep. Date
Mail Phone Representative Date
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Priority is giﬁen to projects where more than one improvement
can be implemented and to improving railroad-highway crossings
in conjunction with scheduled highway improvements.

‘ On local roads, the HIR is utilized as a guide to determine

I . which improvement projects are submitted for programming. In

' addition, projects to upgrade or modernlze signal devices to

: current standards, eliminate crossings, reduce the number of

5 tracks in a crossing, research, and recoustruction of crossing
: surfaces, which are not recognized in the H.I1.R., may be
submitted by local road authorities for programming. Further
flexibility in the program is maintained by taking advantage of
scheduled highway improvements to improve a rail-highway
crossing. The crossing improved may not be the highest
priority; but significant savings are realized by combining the
two projects.

Hazard Index Ratings (HIR)

{(HIR) = Average Daily Traffic (A.D.T.) x Average 24=hour Traln movements x
Protection Factor.

Protection Factors

1.00 = Reflectorized Crossbuck Sign

0,30 - Flashing Light Signals

0.27 - Flashing Light Signals with Cantilever Arms

0.24 = Flashing Light Signals with Cantilever Arms and
Traffic Signal Interconnect

0.11 = Flashing Light Signals with Half=-Roadway Gates

0.08 - Flashing Light Signals with Cantilever Arms and
Half-Roadway Gates '

0.05 = Flashing Light Signals with Cantilever Arms, Half=Roadway
Gates, and Traffic Signal Interconnection

II. Implementation

The Department of Transportation schedules and implements safety projects
through its Programming Section of the Bureau of Highways. The process is
in accord with eriteria outlined in the Federal=Aid Highway Program
Manual, Volume &, Chapter 3, Section 2, Subsection 2. The safety project
identification/evaluation/selection process is described in Section I
(Planning) of the Safety Improvement Process.

Hazard Elimination Funds are used to implement safety justified projects
on all state roads, except Interstate. Approximately 50 percent of the
HES funds are allocated to the state trunkline and 50 percent to the loeal
system. State trunkline projects are primarily recommeunded by the

Traffic and Safety Division and projects on local roads are administered
by the Local Services Division. Guidelines for Federal funding of local
road HES projects are included in Appendix II.

Rail Highway Crossing projects are selected as outlined in I, D., 3 of the
Safety Improvement Process and Section IX of the Local Services Division
Guide line for Federal Funding of Safety Projects. The process involves
the Railroad Safety and Tariffs Division, the Engineering Services
Division, and the Local Services Division. The Engineering Services
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III.

Division administers state trunkline projects and the Local Services
Divigion administers those on local systems.

Section 144 of Title 23 of the United States Code provides financial
assistance for replacing bridges over significant waterways or other
topographical barriers which are unsafe because of structural defi-
ciencies, physical deterioration, or functional obsolescence. The program
in Michigan is administered by the department's Local Services Division.

Bridges under local jurisdiction have been surveyed for structural
adequacy and are ranked for priority of replacement in accordance with
critical need based on the local agency's financial resources, ilmportance
of the bridge to the area, and the structural condition of the existing
bridge.

Other highway safety projects are funded with Federal-Aid Urban, Primary,
and Secondary funds. Interstate safety projects are funded with inter-
state funds.

Contracts for highway safety improvements are awarded in accord with
criteria and requirements outlined in FHPM 6-4=1=14.

Evaluation and Reporting .
Evaluation of highway safety Iimprovements are done in accord with
reporting requirements outlined in the Federal Aid Highway Program Manuwal,
Volume 8, Chapter 2, Secticn 3, Paragraph 8. Results of these evaluations
are included In Michigan's annual report to the Federal Highway
Administration of its overall highway safety improvement program.

The basic element of the evaluation process 1s completion of the "Table 2"
for the federal categorical Hazard Elimination Safety (H.E.S.) programs.
In addition, that form has been, and i3, used to tabulate before—and-after
data for safety projects funded by other federal/state highway funds.
Since Rail Highway Safety Program projects are not justified primarily by
accldent data, a “"program” amalysis is conducted on a five-year cycle.

The last such analysis was prepared in 1982. The next is planned for
inclusion in the 1987 annual safety report.

The "Table 2" provides for the following information:

- Funding Source (Colummn 1)

- Improvement Type (Column 2)

- Cost (Column 3)

- Before—and-After Accildent Data, Including Severity (Columns 7-13)
- Traffic Volume (Columns 17 and 18)

Since traffic volume data is not routinely collected when justifying or
evaluating HES projects, a surrogate measure, statewide volume trends is
used as an indication of volume changes. Our experience accuracy
indicates that this is compatible with the level of significance and
accuracy of the accident data.

The accident data summarized in the "Table 2's” may be assessed in
differeat ways. -
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A. Time-of-Return

The time—of-returmn analysis computes before-and—-after accident
costs, utilizing Natiomal Safety Council cost data for fatalities,
injuries, and property damage only crashes. Comparing the reduction
of these costs (the "benefit™) to project costs yields the time to
recover the investment.

B. Statistical Analysis

Long term accident data 1s subject to increasing and decreasing
trends, resulting from well known factors, such as safer vehicle
designs, seat belt usage, the lower national speed limit, enforce-
ment of drunk driving laws, and other less well understood factors
which seem to affect crash and crash severity data. MDOT therefore
utilizes statistically valid “"control” groups to assess the expected
impact of the "no build" alternative. This affords a more accurate
assessment of the benefits of safety projects. "Controls” are
usually groups of locations with characteristics similar to the pro-—
ject location. When entire safety programs are evaluated, statewide
or system classification data may be used as a control.

c. Program Analysis

After several years of experience with one or more safety programs
directed at specific road systems, or with similar types of projects
or locations, a program analysis may be undertazken. Examples of
such analyses included in previous annual safety reports are the
Pavement Marking Demonstration Program (198l), the Rail/RHighway
Crossing Safety Program (1982), and the Roadside Safety Improvement
Program on the Interstate Sysgtem (1983). These types of analyses
yield a broad perspective overview of the long term effect of safety
programs ou the targeted roadway systems.

D. Type of Improvement Analysis

MDOT regularly analyzes the Impact of various types of roadside
"hardware” and operational improvements. Examples include concrete
median barrier walls, paved shoulders, traffic signal systems, 4-way
stops in rural areas, and 2-way center left—turn lanes. These
studlies allow us to assess new "state of the art" traffic control
devices and new or unique uses of existing devices.

The body of knowledge accumulated through these evaluations allows MDOT to
assess the cost-effectiveness of gpecific safety programs, their Ilmpact on
- specific roadway classifications, and the impact of new or modified
traffic control devices, highway appurtenance, or design techniques. This
data assists us in future decisions as to what countermeasures will be
most effective in alleviating aceidents or reducing theilr severity.

The key to accumulation of post project accident data and accurate
accident reduction factors associated with various types of comstruction
countermeasures lies with automating the evaluation process. Under
contract to MDCT, Michigan State university is studying this problem.
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Guideline for Federal Funding of Safety
Local Systam
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Data Collection and Analysis .+ « «+ « & + « «
Evaluation Prior to Construection .« .+« +« + + o &

Projécts

Nationally Recognized Cost Effective Safety Projects .

Small Safety PTojects « « « « 4 4+ o 4 v s 4

Administrative Development for Federal Funds .

. Rail"Highway Cros Sings- L e L R

Reporting Evaluation of Completed HES Projects
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II.

Iiz.

Iv.

MICHIGAN DEPARIMENT'
or
TRANSPORTATION
Local Services Division
Guideline for Federal Funding
of
Safety Projects

May 1985

GUIDELINE =~ Local Highway Agency Projects

This document is the guideline for accepting safety related projects for
Federal Safety Funding. It applies to MDOT Local Serwices Division and
Local Highway Agenciles throughout the Stata. The Federal Programs in-

“volved are HES and RRS.

GCAL:

The Goal of this program is o reduce highway relatesd accidents through
Federal funding of projects determined to be at hazardous locatioms. Im—-
provements are aimed at specific locations rather than general readway con-
struction. Funds are not inrtended for the purpose of Iincreasing rtoadway

capacity, however, capacity can be the primary cause of accidents and these
projects will be eligible.

PROJECT TYPES

This guideline shall apply to the followlng types of projects described
hereain.

1. Genersl Time of Return (TOR) Proiscrs,

2. MWatiomally Recognized Cost Effective Projeces.
3. Small Safety Projects.

DATA COLLECTICN & ANALYSIS

It is the responsibility of the lLocal Hizhway Agency to set priocrities,
collect and analyze accident information and to select projects f[or
Federal funding. Those chosen should be the most affective in accident
reduction feor the individual govermmental jurisdicticmal are=z,

Aceident Information available from Michigan's MALI system should be used
as the basis for Prioricy setting by the Local Agency.

Information gathered and anzlyzed shall be retained in the Local igancy
file.

To assist smailer agencies, ¥DO0T makes svailable a section of 1gs Trzfiic

and Safety Division (442 Federszlly funded) to develon projects for fund-
ing. The service is available upon raquest and on a limiced basis.
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The following reports are desirable to properly develop a safety project
and should be retained by the Local Agency.

1. Accident Reports - (MALI) 4 3 year period is desirable.

2. 'Cellision Diagrams - Helpful in amalyzing accident problems,

3. 'Sketch of Fxfsring Jonditions « Sketeh should show relevent informa-
tion such as street and lane widths, aligmment, and cross-—-sectiomn.

4. Traffic YVolumes - Actual counts are desirzble, however, estgimartes
vill suffice on low volime roads. Actual counts will be necessary
wiere traffic signals ars involved,

5. Plotographs = Before and after are helpful in evaluation.

¥, EVALDATION PRICR TO PROJECT CONSIRUCTION
Cost Beﬁefit Evaluation Predicticn

Evaluation of projects shall be accomplished using the estimatad time of
retern (T.0.R.)} Formula iscluded herein, using current Naticmal Safety
Council wvalues f£or propexty damage accidents, injuries, and factalities.
Those projects exhibiring the lowest T.0.R. factors are deemed to be the
mogt cost effective and are therefore given the highest priority in the
progrzoming process.

The T.C.R. of the project cost, due to accident reduction, shall be 15
years for Local Highway Agendy Projects. This will allow greazter coverage

of Safety projects in local areas that do not have am intense accident
problem.

o The T.0.R. computaticn shall be based on the engineers astimate as submdtited
P for prograzmming and shall be re-evaluzted at a later date 1f cost has in-
L creased excessively.

This policy will apply to a2ll Safety Projects, except those indicated as
"Small Safety Projects” listed haredn, Nationally Recognized Safecy Fro-
jects and Rail-Highway Safety Projects.

‘Envirommental Assessment

Envirommental Evaluation shall follow the curzect Federzl Add Urban and
Pederal Aid Secondary Guldelines for assessment and classification. It 1s-
expectad that 3 considerable oumber of Safaty projects will be classed

as categorical exelusiems. This will aid in limdszing the time requirad

for che development of projects and insure obligation of Federal funds in
& timely manner.

VI. UATIONALLY RECCGNIZED COST EFFECTIVE SAFETY PROJECTS

The MDOT Local Services Divisien will allow certain types of safery fm—
provenent projects which have been shown to be cost effactive by previous

nacionwlde studies to be implemented without Individwal T,0.R. prediction.
These projects are:

1. Traffic Sizn

2. Railroad Signs, XMarkings, Sigmals & Gates
3. Pavement Markings and/or Delineators

4. Upgraded and New Guard Rail
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vIil.

VIII.

. Bridge Approach Guard Rail

. Railroad Crossing Aligmment Improvement
. Remowal of Roadside Obstacles

. Upgrade Bridge Rail

G2~ on o Ln

The above Will be eligible for Federal Funding without ADT limitations
as this eriterds is not relative.

SHMALL SAFETY PROJECTS

The Goal of this Polley 13 ro bettsr dispense and balanmce distribution
of Federal Safety funds on a gtate-wide Basis, by Imsuring thar all Lo-
cal Agencizs are aligible to recsive Federal Safaty Funds.

Past experiencs has showm that very few oucstate Local Agencies have the
intense hgzard problems as asscciated with the Detrodt Metro and large
eity areas of tha Skaze., Yet these cutstats areas have a strong need for
Safaty funds for worthy projects.

To further the Goal of highway safety awaremess onm a state-wide basis,
USMALL SAFETT PROJECTS" will be accepted for Federal Funding without
individual T.0.R. procedurss. This policy may imvolve approximately
30% of the HES state-wide Loecal Services Allocarion per year. Each
project will Be reviewed for its worthiness and irs overall ceost, so as
to keep 1t inm the realm of & "SMALL SAFETY PROJECT." Each project will
be accepted on the basis of a known history of accidents and/or has the
potearial for such accidents as determined by the ¢iry/councy engineer.
Projects shall be chosen as the most cost effective in accident reduction
for the Individual governmental jurisdictional arsas. Types of prujects
are:

i. Intersectional improvements

2. Roadsdde obstacle remowvals

3. Guard rafl inszallation and slope £lattening

4, Shoulder widemimg and paving

5. Signal Installacion and modernizatien

6. Vertical and horizontal aligoments improvements
7. Adding lanes (channelizing and turning)

8., TImstrallatrion of attenuators

3. Texrurizing of roadway surfaces

10. Traffic Sigmals - Safery related

Project selection will not be limired ro the above and on a limiced basis
may include ocher highway safety lmpyovemeurs as "SMALL SAFEIY PROJECTS."

ADMINTSTRATIVE DEVELOPMENT FOR FEDERAL FUNDS

To develop funding procedures, after safezy evaluatilon and priority salec-
tion, the regular Urban and Secondary guildelines will apply, as appropriaca,

RAIL-HIGHWAY CROSSINGS
The Grade Crossing Improvement Program utilizes the Hazard Index Rating
(9.I.R.) to indcizare grade inspections by a dilagnostic team, Ianspectors

from the Department’s Railroad Safety Section are the team leaders and are
respousible for complering the Grade Inspegtion Reporrn,
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