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This repetrt was prepared by the Traffic and Safety Division. The opinions,
findings, and conclusions expressed in this publication are those of the
Traffic and Safety Division and not necessarily those of the Federal Highway

Administration.
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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 identified and selected following the Highway Safety
Improvement Process, outlined in the Appendix of thils report. Over $83 million
of safety projects were identified in this years report. This is about the
same as last year; but is significiantly greater them 1n recent years, 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 construction projects. These projects are
all reviewed to insure that documented concentrations of acecidents are
addressed and, in addition, that a roadside envirounment compatible with
department guidelines is assured.

This report includes the customary evaluation of the HES program. The

.evaluation incorporates statistical contreols which account for accident trends

and~"expected" changes in-befpre—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
however, 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 involved in crashes and erash severity showed significant
improvement in 1985, drinking related fatal accidents and seat belt usage.

The involvement of drinking drivers Iin fatal accidents was 45.7 percent in 1985
compared to 50.6 percent in 1984 and 533.3 percent in 1983. This significant
reduction may reflect that recent changes. in .the drunk driving laws, and a
general toughening of Judicial and public attitudes may be beginning to yield
results.

Likewise, Michigan's safety belt use law is saving lives! During the first
yvear following enactment of the law (July 1985 -~ July 1986) wvehicle occupant
death, decreased by 95, or about 9.2 percent. The impact of the belt law may
actually have been greater since fatallty 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 1983 - 51.5
percent of all vehicle occumpants involved in accidents were reported as uging
belts compared to 22.7 percent in 1984. In contrast, omnly 20.5 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 safety community to
the "3 E's", Engineering, Enforcement, and Education.

The assumption that any single program can solve this problem is illegical.
While highway safety programs administered by this department have been
consistently proven to reduce accidents, deaths, and injuries, we will contimue
to work and cooperate with others whe share cur commitment teo highway safecty.




Highway Safety Program Summary (Obligatad)
July 1, 1985 - June 30, 1986

Federal Categorical

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

Other Federal Funds

Interstate 36,104,013

Primary _ - 15,009,753
Seconday . , . 1,448,010
Urban 6,505,234

State Funded

2,557,675
State/Loecal Match
3,300,000

TOTAL 83,592,612
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Federal Funding of Highway Safety Improvements in 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 followling active categorical programs:

Obligated Percent of
Program (Millions) Apportionment
Rail-Highway Combined
ON System 60.8 97
OFF System 8.6 99
HES ' 48.1 94

Three discontinued programs; High Hazard, Roadside Obstacle, and the Pavement
Marking Demonstration had $235 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 and 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 7 1,626.1
New Signals/Reconst. Crossing/Appreoach Work 1,961.6
New 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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= A statistical evaluation of all projects using the Poilsson technique, 95
‘ ~ percent level of confidence, based on one to three years of “before” and
- "after” accident data shows the followlng results:

L Ef = Bpf Ajade Acg Beade = 1731 (1.08995 x 1.262) (0.92) = 2185
Bpadt Baf Acadt

Before Period Accident Frequency (1731)

= After Period Accident Frequency (1768)

Aog = After Control Group Accident Frequency
(Statewide Trunkline Accidents - 130, 752)

Lj B.g = Before Control Group Accident Frequency
! cf
: {Statewide Trunkline Accidents - 103,604)

Apadt/Bpadr = After Period ADT/Before Period ADT (1.0895)

Eg = After Expected Accident Fregquency

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 periods but is statewide.

Accidents in the "After” period were reduced by 417 when compared to the
i Expected Accident Frequency resulting in a 19.08 percent reduction which is
| 5 statistically significant. Individual project types were not tested due to the
e small sample sizes.
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Safety Program Activities

Our Safety Improvement Process is outlined in the Appendix. It includes a
process for developing and implementing non-state trunkline HES projects.
Engineering evaluation and snalysis on the state trunkline system continues to
be the primary respousibility of the Traffic and Safety Division's Safety
Programs Unit. Major activities 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 thresholds of total
accldents or accident types (including ran-off-road) over a two-year perilod. A
more detailed discussion of the data analysis/evaluation/project selectiom
process is included in the appendix "Safety Improvement Process.”

In additiomn, in respouse to a Federal Highway Administration mandate that a
safety analysis on all 3R/4R type projects be completed, approximately 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-
ment (TSM) process.

The program encompasses both state trunklines and local streets in 32 cities
with populations greater than 10,000 to assure a comprehensive, integrated
effort to indentify and solve traffic engineering problems. The local street
review i3 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 Planning
Organization. (MPO) 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 congestion. Fifty~five percent of the locations
were 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 (comstruction) projects. Based on a conservative
five percent expected reductiom in total accidents for each of the operational

recommendations and a $2,500 average Implementation cost, the time of return

(TOR) for the operational improvements is estimated to be léss than two years.

Construction projects ranged from pavement friction improvements to inter-
section widenings. Eleven of the 14 projects potentially qualified for HES
funding. Additional consideratioms, such as capacity, were involved 1n
recommending the three other projects. The average cost of the 14 safety
justified construction improvements was estimated to be $112,000 and the
average annual benefit 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 assists in the identification, analysils, and
correction of locations experiencing accident concentrations. The program is
funded by a Section 402 grant administered by the Michigan Office of Highway
Safety Planning.

We continue to emphasize integration of the Community Assistance Program with
our TOPICS program as discussed previously. Thils 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 on a
special request basis.
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I.

Planning

A.

1e .

Data Collection
Accident Data

The Michigan Department of Transportation utilizes a computerized
crash location reference and analysis system referred to as the
Michigan Accident Location Index {MALI). The MALT 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 towaship boundaries.

The MALT system enables the user to identify locatioms on all zoads
and streets with concentrations of correctable accident types.

Traffic Volume Data

The department utilizes Permanent (automatic) Trafflc Recorders
(PTR), portable traffic recorders, and manual recording techniques
to collect traffic volume data on the trunkline system. The
counting network consists of 110 PTR's, 393 portable traffic
recorder "A: stations, and 2858 portable traffic recorder "C"
stations. PTR data 1is 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 o 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 stations by manual observation for 8 and
16 hour periods. This data is used to determine the mix of
commercial traffic on the trunkline system.

‘Special intersection traffic surveys are conducted om a “request

basis" primarily for traffic engineering analyses. These surveys
usually include 8-hour manual turning movement counts and 24~hour
machine counts. Backup, gap-and-delay studies and pedestrian
volumes are included, when appropriate.

411 traffic volume data 1s stored on magnetdc.tape 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 locations, and monitotr annual and seasonal
traffic trends.

Data from the PTR stations are published in a monthly report (MDOT
#65) which 1s available to the public. A magnetic tape of this
information is also transmitted to the FHWA in Washington, D.C., to
assist in identifying national traffic trends.

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

.volume data and vehicle miles of travel, which is incorporated into

the "Statewide Needs Program.” 1In 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 FHWA. This data is collected on a sampling
basis and expanded. This traffic volume collection effort may be
expanded within the next five years.

As required by the Surface Transportation Act, vehicle speed data is
also collected statewide. This information is collected using
automatic equipment from 44 stations (see Exhibit II). The data is
sent to the FAWA in Washington D.C. on a quarterly and annual basis
as part of Michigan's Annual Certification. This certification is
accomplished in cooperation with the Department of State Police and
the 0ffice of Highway Safety Planning.

The department also conducts spot speed surveys, primarily to
evaluate the need for new or modified speed limits. This data 1is

-maintained in a computerized file, tabulations of which are

avallable 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 alignment, railroad crossing
locations, speed controls, bridge and structure information,
intersection geometry, interchange configurations, and roadside
roadway features.

Roadside features relate to the highway enviromment. They include
guardrail, 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
shoulder and curb, type of median, and no~passing zounes.

Computerization of the department's highway information has improved
the utility, accessibility, and transferability 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:

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

14
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c)

Michigan Automated Records System (MARS)

For many -years MDOT sought a reliable means of obtaining
geometric data, in a relatively inexpensive way, that could be
used to divide the trunkline system into "peer groups” for
accident analysis. The develcpment of MARS now glves us that
data - not only on the trunkline 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
analysis work since a generally larger number of accidents can
be included in the analysis.

The system comsists of a standard van in which 1s mounted
sensing devices, and computer hardware and software for
gathering data for processing on the MDOT mainframe computer.
It utilizes a crew of twe. On-board equipment for electromic
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 a preplanned route beginning and ending at
a momment. As the route 1s .driven, raw data 1s collected and
stored on the mag tape. The raw data is later processed into

final form using the mainframe 37700 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 "Sufficlency Rating” system to rank highway
segments on the basis of deficiencies in several areas,
including safety, surface and base condition, capacity,
drainage, and alignment. A completely adequate road would be
rated 100. A lower score would reflect deficiencies, according
to specific formulae and procedures.

The Safety element of the Sufficiency Rating has heen 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 comparison of the segments accident rate
with all segments in the same highway type category. A segment
with no accidents is 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.

16
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The Highway Sufficiency Rating Report is published biennially.
Exhibit II1 explains the Sufficiency Rating in further detail.

d) Pavement Management System

The department is also developing a pavement management system g
{PMS) which rates the pavement surface, based on objective
assessment of its quality. PMS is a uniform system which
allows Districts to definme 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 condition status and
funding requirements. The system provides the information
needed to identify where and how improvements can be made in
the design, counstruction, and maintenance of pavements.

e) Railroad Crossing Data

The Railroad Safety and Tariffs Division, Bureau of
Admministration, maintains a highway-railroad crossing
inventory. Information for the inventory is obtained through
gite inspectlons and contacts with the various ageuncies
involved and is tecorded on grade crossing inspection reports.
The inventory data is computerized to provide flexibhiltdiy in
use, analysis and updating.

Addditional inventory infermation on state trunkline
highway~railroad crossings is maintained by the Engineering
Services Division, Bureau of Highways. The inventory is
updated on a two—to-three year cycle and includes traffic
control device information including location, type and
condition, crossing surface type (length and condition), road
approach type (width and condition), and track data in the
immediate wvicinity of the crossings.

Also, the following information on state highway-railroad
crossings, obtained from other sources, is maintained by the
Engineering Services Division: -accldent history at or near
crossings; vehicular traffic volumes; rail abandonment data;
and the Hazard Index Rating of all state trunkline crossings as
established 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"
comparisons have now been reincorporated into the accident data
package.

High accident locations 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 list identifies each location where the number of accidents or

17
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1985 SUFFICIENCY RATING CATEGORIES
'SURFACE - BASE - CAPACITY - ACCIDENTS

MAXIMUM VALUE - 25 POINTS

SURFACE

25

MAXIMUM VALUE

MAXIMUM VALUE _
30 POINTS

30 POINTS

CAPACITY

30

ACCIDENTS

30

MAXIMUM VALUE - 15 POINTS

NOTE: ¢ The maximum total sufficiency rating for a highway segment with optimal conditions is 100 points.

EXHIBIT I1II4a
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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 sufficiency 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 trunkline system. This technigue 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
rating categories: surface, base, safety, and accidents. The maximum point values assigned to each
rating category represents their relative contribution to the total sufficiency rating.

The Sufficiency Rating Report 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 Routes

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 its users.

EXHIBIT IIIB
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Description of Terms

The following is a brief description of the terms listed tor each highway rating segment. If there is interest in a more lechnical explanation,

please conlact the Highway Transportation Planning Section.

M-50
Er:__‘_,_‘____’______,__ﬂ__ 1154 TOTAL PAVE. MI,
%‘__’_____________,_.__. 1108 TOTAL T.L M1
L . NAT. FUNCT. CLASS A-MI-A
.'E‘""“‘"-—"Eéé.k}:}'s}'siéﬁ"“' SRR E TR R IR S CIERTRERTREE
START. MILE POST 0.0 13 143
T reng 13 13.0 3e
I YEAR OF IMPAOV_ 49 70 70
B—0 o URB.-RUA./PARK RO R/Q RO
ig— SURF. WIDTH/TYPE 22RGD 22817 24817
i SURF. CONDITION 84 4078 3/08 4/09
2 30TH HIGH HOUR 520 220 290
@“_N ADT. {1983) 4900 1600 2800

4 % COMM. VEH. 8 12 ]
f&—— % SIGHT RESTA, [} 1 17
AGCIDENT RATE * 215 329 488
E}_"_'—'“. NO. OF ACC. (1983) 5 25 "0
CAPACITY  PTS-30 30 30 30
o SURFACE  PT§-25 4
BO——J pase PTS-15. 13
E_f“—“ ACCIDENTS PTS-30 18
@*-—--._____ TOTAL SUFFICIENCY
B3} RATING PTS-100 63 47 48
EQ PROGRAMMED 86p

CONTROL SECTION 20052
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Description of Terms

ROUTE NUMBER
Routes are arranged numerically by "M (Michigan) routes,

lpl!l

"US” (United States) routes, and (Interstate) routes.
Business routes and Business loops or spurs follow their
respective M, US or | designation and “connector” roadways
are listed last. Unnumbered trunklines were not rated in this
report. Route numbers followed 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 lengths of divided roadways separately. For
example, one mile of }-94 is two pavement miles lor.g. i 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 dualis 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 streets and
highways are grouped into classes according to the character
of service they are intended to provide. Places with a
population of 5000 or more qualify as urban. The
abbreviations for the classifications are as follows:

Rural Urbanized & Small Urban Areas
R-FA-! Principal Art.-Interstate  U-PA-I Principal Art.-Intersiate
R-PA-QO  Principal Arterial-Other  U-PA-FY  Principal Arterial-Other
Fwys.

A-Mi-A  Minor Arterial U-PA-O  Principal Arterial-Other
R-MJ-C  Major Collector U-MI-A  Minor Asterial

R-MI-C  Minor Collector U-coL Collector

R-LOC Local Aoad U-LoC Local Stireet N

[5]

(=]

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-Federal-Aid Interstate FAP-Faderal-Air Primary
FAS-Federal-Aid Secondary FAU-Federal-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, age, cross section, city/county
boundary, classification, etc.

YEAR OF IMPROVEMENT
This represents the most recent year lhis rating segment
received significant construction work that improved its
driving surface condition. Minor work involving short
pavement patching, joint repair, shoulder improvements, etc.,
are generally not identified,

URBAN-RURAL/PARKING

The entire rating 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 Eily or village. Roadways that are on
boundaries betwean urban and rural areas are shown as {UR),
areas between two different urban areas as (UU), and the
central business district is coded [CBD}. Fringe areas located
outside of incorporated city fimits but having urban traffic
characteristics are shown as {UA).

The Parking Codes are:

0 — No Parking

1 — Parking one side

2 — Parking both sides

EXHIBIT I1ID
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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 shoulders) in rural areas and the distance between
curbs in urban areas.

The surface type codes are;

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

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

SLC — 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 6 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, faulting, wheel tracking,
patching, etc. :

Code Description

1 Very little pavernent deterioration

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

3 Occasional deterioration requiring routine
maintenance operations

4 Freguent 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 Maiterials and
Technology Division. These ratings are more objective in that
they are derived from an actual counting of cracks occuring
in a BOO foot rating segment and quantifying the severity of
pavement stress in designated categories. The number shown
represents the evaluation made by the Bureau ¢f Transpor-
tation Planning’s engineers in conjunction with their normat

field survey, The rating only represents one randomly selected -

500 foot sample within the total sufficiency segment.

30TH HIGH HOUR

This term represents an estimated hourly ftraffic 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 the
number of vehicles passing a particular point on a highway
during a period of 24 consecutive hours, averaged over 365
days. This statistic is also derived from the TVM record,

PERCENT COMMERCIAL VEHICLES

This estimated number is also taken from the TVM record and
represents tha 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
1985), there are two separate accident rate calculations
included in this report. For the longer rating segments {greater
than 0.6 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 cccurring per million
vehicles. This latter accident rate calculation is intended to
act more like a “spot’” accident rate rather than an average
per length and is considered more representative of accident
analysis for shorter roadway segments. The 0.5 mile dividing
point was initially selected as a trial for this report and the
length may be revised in future reports. The accident rate
calculations are based on 1983 traffic and accident data.

EXHIBIT 1IIIE.
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Description of Terms . . .Continued

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 segment 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 highway
to carry existing traffic volumes. A capacity index is computed
and then relaled to a conversion table to determine the
corresponding capacity value out of 30 possible points. Factors
used in calculating the rural index include: 30th High Hour,
lane width, percent sight restriction, percent commercial
traffic, and the 1966 Highway Capacity Manual's Level of
Service "D" hourly capacity volumes. The urban index capacity
factors include: 30th High Hour, population and hourly
capacities based on surface width, parking, type of traffic
operation and its location within an urban area. .

SURFACE POINTS

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

- BASE POINTS .
This item has a maximum value of 15 poinls and represents
an evaluation of the grading materials beneath the pavement
surface. 1t is calcufated using a combination of condition
factors related to soil, sub-base, drainage and seasonal load
restrictions.

ACCIDENT POINTS

This item is allocated a maximum of 30 points and is based
on the relative accident experience of the particular roadway
segment. The state’s highway network is divided into. five
roadway types: freeway, divided, cemter lane for feft turns,
one-way and two-way undivided. Each type is further divided
into urban/rural, and also segment length {(greater or less than
0.5 mites). This produces 20 separate accidentrate tables from
which corresponding accident point values are derived. This
methodology is based on the June 1985 recommendation of

‘the Traflic & Safety Division,

TOTAL SUFFICIENCY RATING

This is the summation of the individual points assigned to 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
programmed for the fiscal year indicated. The letter following
the year indicates whether the project is categorized as either
a Preserve, Improve, or Expand type of project. Only projects
likely to alter the sufficiency ratings are included. For example,
a resurfacing project would be listed, but bridge repair or
landscaping projects would not be shown.

CONTROL SECTION

This represents the control section numbers identified in the
MDOT Controtl Section Allas.

EXHIBIT II1IF
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82.3 TOTAL PAVE. MI. -
B82.3 TOTAL T.L. MT. b
jea ]
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FED. AID SYSTEM ] FAP - FAK AP . FAP

START, MILE POST
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SURF. WIDTHI!TYFE
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30TH HIGH HOUA

ADT. (1933
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ACCIDENT RATE -

NQ. OF ACC. {1580}

CAPACITY FPT5-30
SURFACE P75-19
BASE PT5-15

ACCIDENTS PT5-30

TOTAL SUFFICIENCY
RATING FOINTS-100

FPROGAAMMED

5 -
. \ - .

START. MILE POST 0.0 5.6 6.6 0.0 0.3 4.1 0.0 2.5 3.2 6.5 1.1 a.0 0.Q 0.1 3.1 6.1 9.8 0.9 10,5
LENGTH 5.6 1.0 8.9 0.3 3.8 15.6 2.5 0.7 3.3 0.6 0.9 0.4 Q.4 0.1 3.0 3.0 3.7 0.2 0.5 0.2
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SURF. CONDITION 84] 1/0t1  3/07B 5/09A|5/C9A 3/08A 4708A 15/00A 5/08A 5/09A /01 1/02 i/07 - 2/02 2/06B 3/06 2/06 F/05 2705 2705
10TH HIGH HOUR 180 250 150 150 150 200 350 470 550 T70 940 - 1150 1000 87C T10 800 800 700 600
AD.T, {1983} 1100 1500 8001 1000 1000 1300Q] 2400 3200 4000 6300 B40Q0 10500 8000 6700 5100 6000 &000 65000 4000
% COMM. VEH. 15 11 18 13 i3 12 1) 8 2] [ g 5 DHIALS g 10 12 10 10 11 (il
% SIGHT RESTR. 20 0 52 100 3 19 a8 0 9 (V] 0 O WITH Y 27 20 22 0 o tr_|
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Accident Type

Injury
Fatal

Wet

Icy

Dark
Overturned .
Train

Parked Vehicle

Multi Vehicle Other

Pedestrian
Fixed Ohiect

Oun Road Object
Animal

Bicycle

éingle Vehicle
Head On

Side Swipe Meet
Side Swipe Pass
Right Angle
Left Tura
Right Turn
Rear Ead
Backing

Parking

1982-1984 Safety Programs Unit Minimum

Accident Thresholds

3 Years

25

2
20
20

25

20

15

10

12

15

15

15

20
10

20

or Current Year

EXHIBIT 1V
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10

12

10

i0

and

Minimum Percent

50

40

25

40




EXHIBIT V

1982- 1984 INTERSECTION HIGH-ACCIDENT LISTING (Thresholds & Percents) PAGE 2

CALCULATED AT 1 $TD ODEV .

# STC- MEAN UcL THRESHOLD PERCENT
ACC DEV ) NUMBER GF TOTAL
340861 13.40 M21/M66 STATE ROAD IONTA CITY TOTAL ACCIDENTS 44
3 LOCATIONS 2 Lane-2 Way/Tangent/Ne Passng Urban/Signal 11 ft. Lana/Curb
Rear-gZnd 22 20 1 % OF 44 = 0
REMARKS:
1 34062 0G . 85 M-21 JEFFERSON ROAQ IONIA CITY TOTAL ACCIDENTS 15
16 LOCATIONS 2 Lane-2 Way/Tangent/No Passng Urban/Ne Signal 10 ft, Lane/Curb
.. Peaestrian 3 0.7 0.3 i1 3 1% QF 15 = O

370N g2.%88 UsS-27EBR BROOMFIELD ROAD UNICN TwP TOTAL ACCIDENTS 94

32 LOCATIONS 5 Lane-2 Way/Tangent Urban/Signal 12 ft. Lane/Curb
Dari el=] 13.7 12,7 33 .4 235 40% QF 94 = 37
Rignt Angle 22 8.3 13.7 22.8 15 1% OF 84 = Q
waft Turn 30 8.9 10.7 ig.6 135 1% QF 94-= O
Rear-End 32 25.0 29.9 §5.7 20 1% QF 94 = O

REMARKS:

37011 03.08  US-27BR PRESTON UNION TwP TOTAL ACCIDENTS S
.1 32 LOCATIONS 5 Lane-2 Way/Tangent Urban/$ignal . 12 ft. Lane/Curb
/71 Rear-End 20 25.0 29.9 55.7 20 1 %0 51 = 0

B ©3.34 Us-278R BELLOWS UNION TwhP TOTAL ACCIDENTS 42
LOZATIONS 35 Lame-2 way/Tangent Urban/Signal 12 ft. Lane/Curb
Turn 16 §.9 12.7 19.8 1 1t % OF 42 = O
REMARKS :
; 3701 Q03 .88 Us=278R . mzo UNION TwP TOTAL ACCIDENTS 73
31 LOCATIONS 4 Lane-2 Way/Tangent urban/Signal , 12 ft¢. Lane/Curb
Rear-End 49 8.9 12.8 21.3% 20 $ % CF 73 = 0O
REMARKS
37012 Q1.12 Us-27BR PICKARD ROAD MT PLEASANT TOTAL ACCIDENTS &1
' 31 LOCATIONS 4 Lane-2 Way/Tangent Urban/signal 12 £t, Lane/Curt
Right Angle 19 5.9 8.4 14.5 15 1 % OF &1 = ©
Laft Turn 15 4.5 4.6 9.4 15 1 % OF 81 = ©
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- of freeway interchange and by similar elements (such as ramp type)

‘Safety Programs Unit. This surveillance/analysis effort is

accident type exceeded its threshold value. The thresholds can, at
the analyst's option, be predetermined or calculated through '
statistical analysis 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 accident type for which the threshold was exceeded.

The listing in Exhibit V also includes a 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 acclident pattern In the context of
similar locations statewide.

Research continues towards integrating the best aspects of both the
threshold and "peer group"” techniques. The goal is to develop a
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 is now
egsentially complete. This program allows us to summarize traffic
and roadway accident data, and prioritize further analysis by type

within interchange areas. The system 18 accessible through any
terminal counected to the MDOT computer and offers information in
three different report formats.

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

In-depth analyses of locations utilizes various MIDAS printouts
(Exhibits VI = XII), This package includes a summary of accidents
by approach; a one line printout of each accildent; aceident 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 information, which is
helpful in the evaluation of safety improvements.

Accident information is available for the previous nine years and
for a part of the current year.

Engineering Studies

Primary responsibility for accident surveillance on the state
trunkline system is assigned to the Traffic and Safety Division's

accomplished annually using the most recent three years of accildent
data as a basis. The threshold tables described in (B) are the
source of the location veview list.
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° MICHIGAN DEPARTMENT OF TRANSPORTATION

TRAFFIC AND SAFETY DIVISION

0825 766

T NTE

LOCATION:
CITY/VILLAGE /TOWNSHIP:

COUNTY :
INTERSECTION TYPE:

DESTRICT

DATE REQUESTED: JANUARY 1, 1982 THRU

MICHIGAN DEIMENSTORAL  ACCIDENT  SURVETLLANCE SYSTEM  (MIDAS)

RS ECTIOHN PROFIT LE

Us-27BR AT BROOMFIELD ROAD
UNION TWP

ESABELLA COUNTY

4 LEGS - CROSS - SIGNAL

CONTROL MILEPQINT
SECTION MALTI  PHOTOLOG
37011 7.59 2.55

DECEMBER 3t, 1984 ( 3 YEARS, O MONTHS, O DAYS)

REPORT RUN BY: K MCDOMALD

REASOM FOR RUN: ANMNUAL REPORT

AUGUST 25, 1986

PAGE
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MECHEGAN DEPARIMENT  OFf TRAMSPORTATION
TRAFFIC AND SAFETY DIVISION

G8,/25/86 MICHIGAN DIMENSTIONAL ACCIDENT SURVEILLANCE SYSTEM (MIDAS}) PAGE 3
INTERSECTION PROF I LE
DIST 5 CS 37041 MP  2.58 (MALL), 2.85 {(PLIOTOLOG) US-27BR AT BROOMFTELD ROAD UNION TWP ISABELLA COUNTY

INTERSECTIORN GEOMETRICS

s

APPRDACH SPEED DAILY VOLUME LANEAGE LEFT TURNS PIST ¢S INFLUERNCE Z ONE
DIRECTION (MPH } BASIC LEFT RIGHT PROMIBITED PHASE . MALI mMP LENGTH
NORTH BOUMD 50 8,350 2 NO NONE . 5 aroi 2.38- 2.69  ©O.21MI 1108FT
SAUTH BOUND 50 8,350 2 NG MONE 5 37011 2.59- 2.73  O.14MI 73GFT
LEAST BOUND ' NO NONE . 5 37011 .
WEST BOUND NO MNONE 5 A7011
1M TERSECTION ACCIDERNTS - 1-82 THRU 12-31-84 { 3.00 YEARS)
MUMBER OF ACCIDEMTS BY TYPE PERCENT ACC PER
AFPROACH INJ FAT.| TOTL| HEAD 55 SS ANGL LEFT RIGHT REAR BACK PARK OTHER MILLIOHN
DIRCCTIRN ACC ACC | ACC, ON  PASS MEET CTURN  TURN END up - WET 1cy DARK VEHICLES
___________________________ e e e e e e e L L e ————— e
LINRTH BOUND 8 0O 24 0 0 o 4 ) -0 t e} 0 0 29.2 16.7 25.0 2.62
SOLTH BOUNR 11 I} 30 o] R 0 7 g 0 ] i o} a3 6.7 13.3 50.0 3.28
EAST BOUND 3 o] 25 1 0 1 5 10 0 7 0 0 1 24.0 20.0 48.0 0.00
WEST BOUND 4 0 15 | ¢ O 6 2 1 5 s O ¢ 6.7 13.3 40.0 Q.00
________________________________ b oo e m oy o mrmim mre e m e am e i s dm e mm e e e ek = e e e e s e v e ee e e m e e e e = i e e e = = e e e e e
3.00 YEAR 10TAL 26 0 94 o 1 1 22 30 1 a2 1. o 4

AVERAGE PER YEAR 8.7 0.0} 31.3 Q7 n.3 .3 7.3 12.0 0.3 10.7 0.3 0.0 1.3

FERCEMT OF TOTAL 27.7 0.0[100.0 2 1.1 1.1 23,4 3i.9 t.1 -34.0 1.1 0.0 4.3 26.6 16.0 41.5

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b e e e e e
EXPECTED AGE. 0.0 o0 ool oo oo o0 00 00 00 00- 0.0 0.0 0.0 0.0 0.0 0.0
DIFF I[N ACCIDNT 8.7 o.0} 3a1.3] 0.7 0.3 0.3 7.3 100 0.3 wW.7 03 0.0 1.3 8.3 5.0 13.0

ITaA LIYIIHXHE




MICHIGAN  OFPARTMIIND  OF TRAMSPORTAT EON
TRAFFLC  AND  SAFETY  DIVISION

OB/ 05 86 MICHIGAN DIMFNSIONMAL  ACCIDENT  SURVEILLANCE SYSFEM  (MIDAS) PAGE 3
INTFRSECTYION PROF I L E
DISE & CS 3701t MP 2.58 (MALT), 2.85 (PIOTOLOG) Us-278R AT BROOMFIELD ROAD UNTON Twp 1SABELEA COUNTY
I NI ERSECTION GEOMETRIOCS T .
. ‘ .
APPROACH SPEED  DALLY vOLUMEP L ANEAGE L EF T TURNS pIST CS I NFLUENCE ZONE
DIRECT [ON {MPH ) BASIC LEFT RIGHT PROHIBIVED PHASE MALT MP LENGTH
NORTH BOUMS 50 8,350 2 NG NONE 5 37041 2.38- 2.5&  O.21MI  1108FT
SOUTH BOLUME 50 8,350 2 NU MONE 5 37044 2.89- 2.73 Q. t4MI 739FT
CEAST BOLUND ’ NO NONE 5 3701 ¢
WEST BOHUKND NOD MNOMNE 1) 3710114
1HTEIRSECTIOM ACCI1IDENTS 1- 1-82 THRU 12-34-84 { 3.00 YEARS)
HUMBER GF ACCIDENYS BY TVPE PERCENST ACC PER
APPRIACH INJ  FAT.| TOTL| HEAD  SS $S  ANGL LEFY RIGHI REAR BACK PARK OTHER MILLION
DYREFMTTON ACT  aCcue | ACC NN PASS MEET TURN  THRN END uP WET  1CY  DARK VEMICLES
U O O U S
SORTH BOUND 8 s} 24 o 5! 0 4 8 .0 1 0 0 0 29.2 t6.7 25.0 2.62 ﬂ
w e
© S0UTH BOURIL 11 o) a0 0 K 0 7 o 0 g 1 0 3 36.7 13.3 50.0 a.2a t;
EAST BOULD 3 ) "5 1 0 ¥ 5 10 0 7 0 0 1 24.0 20.0 48.0 .00 :3
WEST BN - 8] 15 1 [&] Q G 2 ] 5 ) QO . Q &) 6.7 13.3 400 O‘.DO ﬁ
o e e e i e b ) e e e e e e e e e e i e e e —
3.00 1FAR T0TAL 26 T a4 o 1 1 o 36 1 an 1 s} 4
AVERAGE PER ZEAR a8 7 .0 31.3 Q7 9.3 .3 7 3 1.0 0.3 0.7 0.3 0.0 1.3
FERCEMI OF foTai, 27.7  o.ofwe.al 1 1.1 11 2304 3.9 boso34.0 .t 0.0 4.3 26.6 16.0 41.5
,,,,, _—- A .- . N e e e e
EXIPCOTEIY A 0.0 ) .0 .0 0.0 9.0 0.0 0.0 Q.0 0.0« 0.0 0.0 0.0 0.0 0.0 0.0
DIFF I8 ACCLDNT 8.7 0.6f 3v.al o7 0.4 0.3 7.3 100 0.3 1.7 03 0.0 1.3 8.3 5.0 13.0
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MICHIGANM DEPARTMENT OF TRANSPORTATION
TRAFFIC AND - SAFETY DIVISION

MICHIGAN DIMENSTONAL ACCIDENT  SURVEILLANCE SYSTEM  {MIDAS) PAGE 4

INTERSECTTION PROFIILE

AT BROOMFTELD ROAD - UNION TWP

DIST 5 ©S 37011 wpP 2.59 (MALIY. 2 .85 (PHOIOLGG) Us-278BR ISABELLA COUNTY .
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MICHIGAN  DEPARTMEMT OF TRANSPORTATION
TRAFFIC ANG  SATETY GIVISION
OB/ 29/786 MICHIGAN DIMENSIONAL ACCIDENT SURYVETLLANCE SYSTEM (MLDAS)
INTERSECTION ACCIDENT *PROFILE
INTERSECTION 1YPE : 5 LANE 2-WAY  SIGMALIZED '

LECATION : WUS-278R AT BROGMFTELD ROAD UMION TWR . ISABELLA GOUMTY

DISTRICT & CONTROL SECTION 37811 MILEPOINY "2.59
D1ST ACCIDENT VIOLATOR (OR VEH 1) . SECOND VEWHICLE . ) : T NUMBER OF INJURIES
FROM EYPE L. oL HazZrp” ' HAZRD SRF T UVEH/ INJURY CLASS PRP
ISCN DR INTENT IMPACT ACT'M DR INTENT IMPACT ACT'N  WEATH CND LIGHT CIRGUM F A B C 0 DMG
2.59 Z2-VFH HD-LT & L-TURM REAR-R F YLD M GO STR FRNT-R NONE CLFAR WET DK-SI. 0 0 0 0 3 X
2,89 2-VEH HMO-LT § GO STR FRONT F YLD N L-TURN SIDE-R UNKH  CLEAR DRY DK-SL C 2 1 0 0
2.59 2-vEH HD-LT S GO STR' FRONT MONE N L-TURN SIDE-R NOME RAIN  WET DK-SL° ¢ 0.0 1 3
2.659 2-YEH RE-ST S GD STR™ FRONT CLOSE S STOPPD - REAR NONE  RAIN . WET DK-SL 1/DUIL © © © © 3 X
2.59 . 1-VEIl FX OB S GO STR ' FRONT NOME | OFF RD CLEAR DRY DAY 0O 0 © 1 0
2.89 2-VEH RE-DR'S STRTNG FRONT F YLD W GO STR REAR-R NONE SNOW . WET = DAY ¢ 0 0 0 3 X
2.89  2-VEM HD-LT S L-TURN FRNT-L F YLD N GO STR FRNT=L f YLD CLEAR DRY DAY o 0 0 0 2 X
2.59 1-VEH FX 0B S . R~TURN SIDE-R WR LM ON RD : T SHOW. ICY DAY, . 0 0 0 1 X
2.69 2-VEH HD-LT 5 L-TURN FRNT-R f YLD N G0 STR FROWNT NONE ° CLEAR DRY DK-SL O 0 0 2 0
2.0 3-VEH RE-ST § GO'STR~ FRONT CLO3E S S$TOPFD FRONT NONE SNOW ~ WET DAY G 0 0 2 i
2.6C 2-VEM RE-ST § AV VEH 2IDE-R NONE 'S AV VEH REAR=L "MGNE = SNOW ~ICY DAY O 0 0 0 2 X
2.60 2-VEHW RE-DR'S GO STR FRNT-R CLUSE'S R-TURN REAR-L NONE ' RAIN WET DK-SL 0 00 0 7T X
2.60 2-VEH RE-ST S GO STR FRNT-L CLOSE 5 GO STR SIDE-R NONE CLEAR DRY DK-SL 0O 0 00 5 X
2,61 2-VEH RE-ST S CHNG L REAR-R WR LN S GO STR FRNT-R MNONE CLEAR DRY DK-SL 0 0 0 0 8 X
2.61 2-VEH SS-SM 'S CHNG E FRNT-R WR LM § GO STR SIDE-L NONE CLEAR DRY DK-SL° 0 0 0 0 4 X
2.61 2-VEH AN-DR S L-TURN FRONT F YLD N GO STR SIDE-L NONE CLEAR DRY DK-SL 0O 0 0 1 t
2.82 2-VEM BCKNG 5 BACKNG REAR-R MONE S PASSNG MRNT-L NONE CLEAR DRY DAY 0O 0 0 0 2 X
EASTBOUND APPRUACH
2 88 2-VEH SS-OP £ GOSTR FRONT WR LN'W STOPPD  FRONT NOMNE ™ CLEAR DRY DK-SL O 00 0 4 X
2.58 2-VEH HD-LT E  L~TURN'FRNT-R F YLD W GO STR FRONT NONE CLEAR DRY DAY 0 0 0 0 2 X
2.58 2-VEH HD~OW E  R-TURN SIDE-L WR LN W L -TURN TRNT-R WR LN CLEAR DRY DAY ¢ 0 0 0 3 X
2.88  2-VEH HMD-LT E GO STR FRNT=L WR LN W L-TURN FRNT-L F YLD CLEAR DRY OK-SI | O 0 0 O 4 X
2.69 2-VEH DU-LT E L-TURN SIDE-R TURN E L-TURN FRNT-L NONE CLEAR DRY . DAY 0O 0 0 0 5 X
2.58 2-VEIl AN-ST'E GO 'STR FRONT F YLD S GO STRREAR-R NONE~ GCLEAR ICY DAY G 0 0 0 3 X
2.53 2-VEH AN-ST E GO STR FRNT-R F YLD N GO STR FRONT NGNE SHOW WET DK-SL O 0 0 0 2 X
2.59 2-VFH AN-ST E  GD $TR FRONT F YLD § GO STR SIDE-R NONE CLEAR DRY DK-SL a 0 0 0 3 X
2.59 2-VEM RE-ST E GO STR FRHT-L CLOSE E  L-TURN REAR NONE SMOW  ICY DK-SL O 0 0 010 X
2.69 2-VEM RE-5T E  STOPPD REAR NONE E GO STR FRNT-R NONE CLEAR ICY DAY 0 0 0 0 2 X
2.89 2-VEH HU-LT E L-TURN REAR-R F YLD W GO STR FRNT-R NONE RAIN - WET DAY O 0 00 2 X
2.59 2-VEM HD-LT E  L-TURN FRNT-L F YLD % GO STR FRNT-L NONE CLEAR DRY DAY 0O 0 0 0 2 X
2.59 2-VEH HD-LT E L-TURN FRNT-R F YLD W GO STR FRNT-L. NONE CLEAR DRY DK-SL o 1 0 0 3 .
2.59 2-VEH HD-LT F L-TURN REAR-R F YLD W GO STR FRNT-R NOME RAIN  WET DK-SL 0O 0 0 0 2 X
2.59 2-VEH HD-LT E L-TURN FRNT-L F YLD W GO STR FRNT-L MNONE RAIN WET DK-SL 0O 0 0 0 &6 X
2.59 2-vEH RE-STE GO STR FRONT NOME E STOPFD REAR NONE CLEAR DRY DAY 1/DF E O O O O 9 X
2.89 2-VEH HD-LT E  L-TURN FRNT-R F YLD W GO STR FRNT-L NONE CLEAR DRY DAY 0O 0 0 0 2-X%
2.69 2-VEH RE-ST'E GO STR  FRONT CLOSE E [L-TURN REAR NONE CLEAR WET DAWM 0O 0 0 4 2
2.59 2-VEH RE-ST E "CHMG L FRNT-L CLOSE E STOPPD REAR-R MNONE CIHEAR DRY DAY 0 0 0 0 14 X%
2.59 1-vEH QTHER E GO 'STR OTHER NOMNE : CLEAR DRY DAY 0O 0 0 0 2 ¥
2.83 2-%EH RE-ST E GO STR FRNT-R FAST E STOPPD REAR-L NONE SNOW  ICY DK-SL 1/SKID O O O 0 10 X
2.59 2-vEH RE-ST E GO STR FRONT CLOSE F  SFOPPR REAR  HNONE CLEAR ICY DK-SL ) 0 0 0 0 4 X
2.853 2-VEH ANM-TN E GO SFR SIDE-L F YLD S GO SIR FRONT MNONE CLEAR DRY DK-SL o 0 0 1 2

FRI
MON
THU
SAT
THU

MON

THU
THU
THU
FRE

MON

WED -

SUN
SUN

MOM

FRY
MON

SAT
MON
SAT
FRI
MON
MON
TUE
TUE
SAT
MON
SAT

"MON

SAT
FRI
SAT
WED
FRI
MOMN
THU
SAT
SAT
SAT
THU

PAG

OATE .
OF
ACCIDEMT

12/16/83
11/ 7/83
10/25/84
10/27/84
5/31/84
3/ waa
10/ 11/84
12/ 6€/84
11/29/84

11/ 5/82

1/ 4/82
2/16/83
7/22/84
12/11/83
7/14/83
8/31/84
&/ 4/84

o/18/82
11/22/82
3/ 5/83
2/11/83
7/26/82
2/ 1/82
12/28/82
12/21/82
a/ a/82
2/ 1/82
11/13/83
g/ 5/83
10/ 1/83
2/18/83
11/18/83
11/ 7/84
ti/16/84
1t/19/84
3/ 1/84
2/11/84
2/ 4/84
2./ 4/84
6/28/84

E 7

6PM
7PM
7PM
11PM
GPM
2PM
NOON
NOON

1OPM

NOOR

sPM
1AM
2AM
10PM
apM
4PM

10PM
NOOR

2PM

oPM.

aaM
11AM
6PM
TAM
10PM
11AM
‘9AM
6PM
11PM
GPM
8PN
TAM
11aM
TAM
5PM
3pm
10PM
BPM
MIDN

ACCONT
REPORT
NUMBER

241372
209745
217135
229711
110644
539813 °

203082
274999

207459

210267
ET-H I

15190

29458
166850
241332 °
139072
478904
112438

174997
228080
44186
34733
1443064
40804
255364
255455
16179
40803
2088014
158828
179854
28462
209748
237397
237437
237436
53986
35540
35558
35558
141283
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MICHIGAN DEPARTMEMT OF TRANSPORTATION
FRAFFIC AND SAFETY DIVISION
08/25/86 MICHIGAN DIMENSTONAL ACCIDENT  SURVETLLANCE SYSTEM  {MIDAS)
INTERSECTTON ACCIDENT - PROFILE

INTERSECTION TYFE : 5 LANE é-WAY SIGNALIZED

LOCATION : US-27BR AT BRODMFIELD ROAD UNION TwP . ISABELLA COUNTY

DISTRICT 5 CONTROL SECTION 37011 MILEPOINT 2.59

DIST  ACCIDENT VIOLATOR (OR VEH 1) " 'SECOND VEHICLE o _ NUMBER OF INJURIES
FROM TYPE HAZRD ' HAZRD ©SRF . VEHM/  INJURY CLASS PRP

ISCN DR INTENT IMPACT ACT'N DR INTENT IMPACT ACT'N WEATH'CND LIGHT CTIRCUM F A B C O DMG °

NORTHBOUND APPROACH ' C o

.56 2-VEH RE-&T GO §TR  FRONT CLOSE STOPPD REAR NONE  RAIN WET DK-SL

2 N N O 0 0 0 2 X
2.8 2-VEH RE-S3T N AV VEH SIDE-R CLOSE N STOPPD REAR-L NOME  CLEAR DRY DAY 0O 0 0 1 4
2.58 2-VEH RE-ST N GO :STR FRONT CLOSE N STOPPD FRNT-R NONE FOG DRY DAWN 0O 00 2 0
2.58 2-vEH RE-ST N AV VEH FRONT CLOSE N STOPPD REAR-R NONE  SMOW 1GY DAY 0 0 0 0 4 X
2.58 2-VEM RE-ST N GO STR FRNT-L CLOSE M STOPPD SIDE-L MOME  SNOW 1CY DK-SL 0O 0 0 0 3 X
2,58 2-VEH MD-LT N GO STR FRNT-L F viD § L~TURN FRNT~R NONE  CLEAR DRY DAY 0 0 0 04 X
2.58 2-VEH RE-ST N CHNG L FRNT-R WR LN N GO STR REAR-L NONE  RAIN WET DAWN 0O 0 0 0 4 X
2.59 2-VEH HD-LT N L-TURN FRNT-R TURN S GO STR FRNT-L MONE  CLEAR DRY DAY 0O 0 0 0 2 X
2.59 2-VEH HD-LT N L-TURN REAR-R F YLD S GD STR FRNT-R NONE  CLEAR DRY DAY 0 0 0 0 3 X
2.59 2-VEH HD-LT N “U-TURN FRNT=R TURN 5 GO STR' FRONT NOME  CLEAR DRY DAY 0O 0 1 0 1.
2.59 2-VEH AN-ST N GO 'STR FRONT F YLD W .GO STR FRNT-L NOME  CLEAR DRY DUSK 02 0.0 O
2.59 2-VEH RE-ST N GO STR FRONY CLOSE M STOPPD REAR NONE  RAIN WET DK-SL 0O 0 0 0 5 X
2.59 2-VEW RE-ST N GO STR FRONT CLOSE N STOPPD REAR NOME  SNOW ICY DAY 11/SKID 0 O O 0 & X
2.59 2-VEH HO-LT N L-TURN SIDE-R F YLD $ GO STR FRNT-R NOME  CLEAR DRY DAY O 0 0 2 2
2,59 2-VEH HD-LT N L-TURN “FRONT F YLD § GO STR FRONT NONE 0O 0 0 0 3 X
2.59 2-VEH HD-LT N 'L-TURN SIDE<R F YLD S GO STR FRONT NONE ~RAIN WET DK-SL 0 0 0 0 4 X
2.59 3-VEH AN-ST N GO STR FRNT-R F YLD W GO STR REAR-L NONE FOG WET DAY 0 0 0 '3 0
2.59 2-VEH RE-ST N GO STR FRONT CLOSE'N STOPPD REAR NONE  CLEAR DRY DUSK 0O 0 0 0 2 X
2.58 2-VEH HD-LT N L-TURN REAR-~R F YLD S GO STR FRNT~R NONE  CLEAR DRY DAY 0O 0 0 0 2 X
2.59 3-VEH AN-ST N GO STR FRONT F YLD W @GO STR SLDE-L NONE  CLEAR DRY DAY cC 0 2 0 1
2.59 2-VEH RE~ST N GO $TR FRNT-L CLOSE N STOPPD REAR-R NONE  CLEAR 1CY DARK 0 o 0 2 |1
2.60 2-VEH RE-LT N L-TURN OTHER UNKN N GO STR OTHER NONE  CLEAR DRY DAY 0 0 6 0 2 X
2.61 2-VEH AN-DR N 'U-TURN FRONT F YLD § GO STR SIDE-L MONE  RAIM WET DAY 0 0 0 0 4 x
2.62 2-VEH RE-DR N L-TURM REAR-R CLOSE S GO STR FRNT-L NOME  RAIN WET DK-SL 00 0 0 5 X
SGUTHBOUND APPROACH

2.56 2-VEH RE-ST $ CHNG L REAR-L WR LN § GO STR FRNT-R NONE  CLEAR DRY DAY 0O 0 0 0 4 X
2.58 3-VEH AN-ST 5. GO STR SIDE-R F YLD £ GD STR FRONT NOME  CLEAR WET DK-SL . o0 0o 2 4
2.58 2-VEH HD-LT S L-TURN FRNT-R F YLD N GO STR FRONT NONE  CLEAR DRY DAY O 0 o 4 8
2.58 2-VEH RE-ST S GO STR FRONT CLOSE S STOPPD REAR NONME  CLEAR DRY DAY o 0 0 0 4 X
2.59 2-VEH HD-LT S5 GO STR FRONT F YLD N L-TURN REAR-R NONE  CLEAR DRY DAY 0 0 0 0 4 X
2.69 2-VEH AN-ST § GO STR FRONT F YLD W GO STR SIDE-R MONE  CLEAR WET DARK o o 2 0 A
2.59 2-VEF AN-ST § GO STR SIDE-R F YLD &€ GO STR  FRONT NONE RAIN  ICY DK-SL 0 0 O O 3 X
2.39 1-VFH PEDES 5 GO STR SIDE-R NONE CLEAR DRY DAY o 0 0 1 3
2.59 2-VEH HD-LT § GO STR FRONT £ YLD N L-TURN FRNT1-R F YLD RAIM WET DK-SL 0 0 2 0 0
2.83 2-VEH AN-TN 5 R=TURN FRNT-L FAST € STOPPD SIDE-L MOME  SHOW ICY DAY 0O 0 0 0 3 X
2.89 2-VEH AN-3T S GO STR FRNT-R F YLD £ GO STR REAR-L NONE  RAIN WET DAY 0 0 0 0 2 X
2.59 2-VEH HD-LT S L-TURN FRNT-R F YLD M GO STR REAR-L MNONE  RAIN WET DAY o 0 0 0 2 X
2.59  2-vEH AN-ST S GO STR FRONT £ ¥LD W GO STR FRNT-R NOME  CLEAR DRY DARK 0 0o 0 0 3 X

WED

SAT

"MON
THU

MON
WED
THU
FRI
WED
THU

“THU

SAT
SUN
WED
FRI
THU

WED
WED
FRI
FRY
SAT
THU

SAT
FRI
TUE
FRI
FRT
THU
FRI
SAT
THU
SAT
WED
FRI
SAT

PAGE 6
DATE
&F
ACCIDENT
12/12/84 6PM
8/19/82 4PM
8/ 1782 6AM
3/21/83 4PM
2/ 3763 . 6PM
11726784 11AM
11/28/84  7aM
9/ 9/82 3PM
4/23/82 2PM
S/19/82 APM
7/ 8/82 8PrM
12/23/82 SPM
4/ 3/82 . 5PM
10/10/82  4PM
5/25/83 2PM
11/ 9/84 8PM
10/11/84  TAM
8/21/84 &PM
8/ 5/84  BAM
9/19/84 4PM
12/ 1/84 5PM
12/ 7/84 3PM
5/ 7/83 2PM
11/ 1/84 MIDN
11/ 6/82 10AM
4/ 2/82 8PM
4/10/84 NOON
4/20/84 11AM
9/24/82 6PM
12/ 2/82 i1PM
1/22/82 9PM
10/ 9/82 NOON
11/11/82 SPM
1/16/82 NOON
6/ 9/82 4PM
5/ /83 1PM

9/24/83

7PM

ACCDNT
REPORT
NUMBER

275000
174948
152147

50697
21601
237376
237360
174976

91433
108040
132962
255469

76176
188099

BE270
237361
207054
182929
182140

1829025

275101
2715058

78771
237421

218516
76172
75560
75490
174846
233117
28758
1968583
218318
15147
115366
85268
170252




MICHEGAN DEPARITMENT 0OF  TRANSPORTATION
. TRAFFIC AND  SAFFTY DIVISIOM
C8/25786 : MICHIGAN DIMENSIONAL  ACCIDENT  SURVEILLANCE SYSTEM  {MIDAS) PAGE 8

INTERSECTIDODRN ACCIDENT PROTFILE

! - INTERSECTTON TYPE : 5 LAME 2-WAY SIGNALIZED

LOCATION @ US-27BR AT BROOMFIELD ROAD UNION TWP ., ISABELI A COUNTY
DISTRICT & CONTROL SECTIOM 37011 MILEPOINT 2.53
DIST ACCIDENT VIOLATOR (OR®VEH 1) SECOND VEHICLE NUMBER OF INJURIES DATE ACCDNY
FROM TYPE HAZRD HAZRD SRF VEH/ INJURY CLASS PRP oF REPORT
15CN BR INTENT IMPACT ACT'N'DR INTENT IMPACT ACT'W  WEATH CHD LIGHT CIRCUM F A B C- 0O DMG ACCIDENT = NUMBER
2.59 2-VEH HD-LT E L-TURN FRONT F YLD W GO STR FRONT NONE CLEAR DRY . DAY 6 0 O 0 5 Xx THU s/ 3/84 3PM 107072
2.60 2-VEH AN-DR E STRTNG FRONT F YLD § GO STR SIDE-R NONE RAIN WET DK-SL $/DUIL O O O O 2 X THU 12/16/82 MIDN 255461
WESTBOUND APPRUACH
2.57 2-VEH AN-DR W STRTNG FRNT-L F YLD N GO SYTR SIDE-R NONE CLEAR DRY DAY ¢ 0 0 0 3 X SUN G/20/82 NODN 1224085
2.88 2-VEN HDP-LT W L-TURN REAR-R F YLD € GO STR FRNT-R NONE . CLEAR DRY DAY O 0 O 0O 8 X THU 10/ 7/82 10PM 18B091%
2.69 2-VEN RE-ST W GO STR REAR-R NONE W GO S$STR FRNT-R NONE SNOW  ICY DARK O 0 O 0 3 X WED 1/20/82 {1PM 15184
2.59 2-VEH RE-RT W R-TURN FRNT-R WR LN W GO STR REAR-L NOME CLEAR DRY DAY 0 0 O O 4 X MON G/28/82 2PM 122352
2.59 2-VEH RE-ST W GO STR FRONT CLOSE W R-TURN REAR NONE CLEAR DRY DAY O 0 0 0 2 X THU 4/ 8/82 3PM 76180
2.589 2-VEH AN-TN W L-TURN FRNT-R F YLD § GO STR FRNT-{L MNONE CLEAR DRY DAy ¢ 0 0 1 3 .WED B/ 3/83 1PM {33840
2.59 2-VEH AM-TN W GD STR FRNT~i FAST S L-TURN SIDE-L NONE CLEAR WET BK-SL 1/DUIL O O O O 3 X SUN 2/ &/83 1AM 21589
= 2.8  2-VEM AN-DR W CHNG L FRNT-R WR LN W GO STR SIDE-L NONE CLEAR DRY DAY O 0 0 0 7 X THU 5/ 5/8B3 4PM 78764
b 2,59 2-VEH RE-ST W GO STR FRNT-L MOMNE W GO STR FRMNT-R NONE CLEAR DRY DK-SL 0O 0 0 0 3 X SAT 9/17/83 10PM 170236
2>} 2.59 Z-VEH HD~-LT W GO $TR SIDE-L MOME E L-TURN FRNT-L NONE CLEAR DRY DAY 0O 0O 0 O 2 X TUE 6/12/84 4PM 141288
ti E: 2.59 2-VEH RE-ST W GO STR FRONT CLOSE W STOPPD REAR-L NOME  CLEAR BRY DK-5L 0 o o0 1 3 FRI 7/13/84 1iPM 135325
e 2.59 2-VEH HD-ON W R-TURM FRNT~-L NONE E L-TURN REAR-R MONE CLEAR DRY DAY 0 0 0 0 2 X TUE 9/ 4/84 BPM 182135
— 2.58 2-VEH AN-ST W GO STR FRONT CLOSE N GO STR FRNT-L MNONE CLEAR DRY DK-SL O 0 0 0 3 X FRI 6&/15/84 1AM 122527
2.61 3-VEH AN-DR W L-TURN SIDE-L F YLD N GO STR FRNT-L MONE - SNGW ICY DK-SL c o 1 1 4 SAT 2/13/82 8AM 40755
iﬁ 2.61 2-VEH RE-DR W L-TURN REAR-L F YLD N GO STR FRONT MONE CLEAR DRY DAY o 1+ 0o O 1 TUE 6/10/83 1PM 78760
i
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As part of that effort, a TOPICS Program {Traffic Operations Program
to Improve Capacity and Safety), managed by the Safety Programs
Unit, is respousible for an Intensive periodic review in 15 large
urbanized areas and 17 smaller clties with population greater thanm
10,000. That effort includes coordinated identification and
analysis of deficiencies on the local system by staff in the Safety
Programs Unlt funded by a Section 402 Community Assistance grant.
The TOPICS studies are very comprehensive, including the
identification of operational and capacity defilciencies. The
program emphasizes lower cost corrective countermeasures such as
improved signs, signals or pavement markings, parking prohibitions,
traffic signal modifications, and minor coanstruction projects.

The process followed to carry out accident survelllance is 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 techniques.

A second source of review locatlons 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
aware of new and proposed development and other conditions which
will impact safety. 1In addition, the department is contacted by the
public, police agencies, local governmental officials, and others
calling attention to locations where accident concentrations are, or
may be developing.

Preliminary Analysis

Additional accident data developed in conjunction with the location
review 1list 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 1f the identified accident concentration is
unusual and warrants further review of if action has been initiated
which adqresses the accident counecentration.

The entire list and those locations noted for further review are
then sent to the district traffic and safety engineers and affected

-units 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 conclusions of that review are documented in

correspondence prepared by the Safety Programs Unit.
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If the proposed corrective countermeasure requires construction, the
following process 1s followed:

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

b) Funding may 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 environmental requirements are fulfilled and
any impact reviews of the proposed project are initiated.

d) The recommended functional layout is transmitted to the
district for review and for discussion with local officials.
The district traffic and safety engineer secure IiInformal
concurrence from local agencles required to participate in the
project.

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

The TOPICS reviews follow baslically the same procedures, except that
they include locations on both the state trunkline and nontrunkline
systems. The resultant review 1s more comprehensive and detailled,
identifying significant accident concentrations and operational
deficiencles. The TOPICS reviews are conducted within the framework
of local Metro Planning Organizations (MPOs) responsible for
managing and coordinating transportation activities in the urbanized
areas. The final TOPICS reports are offered as the traffic
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 Dapartment determines the time~of-return (T.0.R.) or the aumber
of years to amortize safety projects. If the anticipated TOR is
less than ten years, programming of the project may be requested in
a future fiscal year "ecall for projects.”

/
The anticipated reduction Iin accidents at a given location is
estimated using data collected from previous before-
and~after accident studies. WNational Safety Council accident costs
are used to establish economic benefits. Attached is a copy of a
worksheet (Exhibit ¥IIT) used to evaluate accident costs, expected
accident reductions, and anticipated benefits.
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EXHIBIT XIII

COMPUTED BEWEFITS DERIVED THROUGH ACCIDENT REDUCTION

Location

Cloy/Twp.

The method of evaluating accident costs, ysad below, is given on page 67 of Roy
Jorzensen's report of Highway Safety Improvement Criteria, 1966 sdition.
same methcd is given In the Bureau of Public Roads IM21-3~67.

ara: 1984 wvalues

In the following amalysis the costs provided by the National Safety Council

|
I
]
i
L

Death = $220,000

Youfatzl Injury - $9,300

Fropezrty Damags Accidenmt - §1,150

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

ADTy,
whezre

B = Benefit in dollars

ADT, = Average traffic volume after the improvement

ADTy = Average traffic volume before the improvement

Ry = Reduction in facalitiss and injuries combined

Ry = Reduction in property damage accidents

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

n

Q

220,000 + (I/F % 9,300) = 11,460 1if at least 1 fatality occurred.

1 + 1/F

whersa

I/F = Ratio of injuries to fatalities that occurred starewide during the
year 1934

= 150,835 = 96.69
1,560

Time of Return (T.0.R.) basad on

vears of datas

B = {(9,300 or 11,480) + (1,190}
B = (<
Annual B =
C = Total cogt of project
T.0.R. = C =
B
"10=17-25

Tiinkz{Fora 3)
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The estimated cost of each improvement is compared to the
anticipated yearly benefit, resulting in the T.0.R. Presantly, most
safety related projects programmed amortize costs in approximately
five to eight years. In general, a TOR of less than ten years is
sufficient to justify a safety improvement project.

Cost and Resources

The ability of the department to program the recommended safety
projects is, 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)}.

MAnnual" HES programs are devloped for at least the next two fiscal

years. The programs are adjusted {projects added or deleted) based
on contlnual assessment of each projects cost effectiveness.

Rail/Highway Grade Crossings Improvement Program

The Railroad Safety and Tariffs Division utilizes the Hazard Index
Rating {(HIR) described below to initiate grade inspections. Grade
inspections can also be initiated by:

d. Complaints with regards to safety of the crossing.
b.  Public or local agencies.

Cs 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,
police, school, private industry and concerned citizens. The team
reviews safety conditions at the crossing and develops
recommendations for improvements. The team leader is responsible
for completing the Grade Inspection Report form (Exhibit XIV).

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

a. 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. '

b. The additional state 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 modermize trafic
control devices and circuitry; eliminate crossings; reduce the
number of tracks at a crosasing; recounstruct crossing surfaces;
conduct research; relocate highways or railroads; construct or
reconstruct grade separation structures.
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EXHIBIT XIV
GRADE

CROSSING ON-SITE REVIEW

File No.

N.1. No{s},

Railroad(s}

M.P,

71 Road Authority
]

Road/Street Name

Intersacting Roadway(s) Nearby

City/County

Section No, & Township

Direction of
Roadway

Direction of

Angle
Tracks

No. of Thru

No. of
Traffic Lanes Parking Lanes

Roadway Width

Shoulder Width

Surface of Roadway

~ Approaches Electricity Nearby | Mo, of Tracks
Materials in Crossing Crossing Length
Main Line(s) - Siding(s)
Sight Distances (Approx,) NE Quad. Obst, NW Quad. | Obst. SE  Quad,| Obst, SW Quad,] Obst.
100 Feet
200 Feet
2G0 Fest ‘
PHYSICAL CROSSING CONDITION RECOMMENDATIONS QUANDRANTS LOCATION RECOMMENDATIONS
i. Existing Crossing : 7. Vegetation
2, Proposed Crossing 8, Structures
3, Road Approaches 2, Embankments
4. Devil Strip 10, Vehicle Parking
5. Drainage 11. RR Car Storage
oy 6, Other 12, QOther
i STATIC SIGNING REMARKS RECCMMENDATIONS AUTO. DEVICES REMARKS RECOMMENDATIONS
13, Cfossbucks 20. Flashing Lights
14, Adv. Warniﬁg Signs 21. Side Lights
15, Pavement Markings 22. Signals on Cants
16. Overhead Lighting 23, Gates
17. Stop Signs 24. Other
18. Stop Ahead 3igns
19. Other
PECOMM, CODES: 1-Repair 3-Extend 5-Close 7-Modernize 9-Approve 11-Restrict 13-Add 15=
2-Rebuild 4 -Remove 6-Relocate 8-Install 10-Deny 12-Paint 14~Adequate

PARTY RESPONSIBLE FOR WORK CODES!

RR-Railroad RD-Road Authori

ty Identify Other:

?raffic Count

Pdsted Speed.Limit

No. School Buses Using Crossing

Accident Record

Train Movements: Freight Passenger Switching

Speed: Freight Passenger “|Main Tracks Siding/Spurs Bimultaneous Moves
'REMARKS :

A, Existing situation adequate,

B
C.

. More information required (identify),
In accordance with Michigan statutes (1921 PA-270; MCLA 469.1 et al; MSA 22,751 et al), correction of itam{s)
is the responsibility of the identified parties and should be accomplished as scon as possible.
THESE DEFICIENCIES WILL NOT BE PROVIDED,
clear our computer record and file of these recommendations,
Safety & Tariffs, P.0O., Box 30050, Lansing, Michigan 48909,

Written confirmation of

FURTHER NOTICE OF
compliiance should be provided to this Office to

Confirm to Michigan Department of Transportation, RR

PARTIES NOTIFIED OF WORK:

if} Mail Phone
[
Mail Phone
Mail Phone

PREPARED BY:

DATE :

Railroad Representative

Dats

Road Authority Rep,

Date

Representative

Date

LY




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
which Improvement projects are submitted for programming. In
addition, projects to upgrade or modernize signal devices to
current standards, eliminate crossings, reduce the number of
tracks in a crossing, research, and reconstruction of crossing
surfaces, which are not recognized in the H.I.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 Train 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 Intercounnect

i 0.11 - Flashing Light Signals with Half-Roadway Gates

b 0.08 - Flashing Light Signals with Cantilever Arms and
Hlalf~Roadway Gates

0.05 - Flashing Light Signals with Cantilever Arms, Half-Roadway
Gates, and Traffic Signal Intercomnnection

I1. 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 criteria outlined in the Federal-Aid Highway Program
Manual, Volume 6, 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 perceant of the
HES funds are allocated to the state trunkline and 50 percent to the local
system. State trunkline projects are primarily recommended by the

Traffic and Safety Division and projects omn local roads are administered
by the Local Services Division. Guidelines for Federal funding of local
B 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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Division administers state trunkline projects and the Local Services

IIL.

Division administers those on local systems.

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

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 rescurces, importance
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 improvements are done in accord with
reporting requirements outlined in the Federal Aid Highway Program Manual,
Volume 8, Chapter 2, Section 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 is completion of the "Table 2"
for the federal categorical Hazard Elimination Safety (H.E.S.) programs.
In addition, that form has been, and 1s, 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” analysis 1s 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 informatiom:

- Funding Source (Column 1)

- - Improvement Type (Columm 2)

- © Cost (Column 3)

- Before—and-After Accident Data, Including Severity (Columns 7-L5)
- Traffic Volume (Columnsg 17 and 18)

- 8ince traffic volume data is not routinely collected when justifying or

evaluating HES projects, a surrogate measuyre, statewide volume trends is
used as an indication of volume changes. Qur 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
different ways. -
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‘ A Time-of-Return

The time—of-return analysis computes before—and-after accident
costs, utilizing Natlonal Safety Council cost data for fatalities,
injuries, and property damage only crashes. Comparing the reductiom
of these costs (the "benefit") to project costs ylelds the tgme to
recover the investment.

B.  Statistical Analysis

Long term accident data is 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 geem 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 locatioms, a program analysis may be undertaken. Examples of
such analyses included in previous annual safety reports are the
Pavement Marking Demonstration Program (1981), the Rail/Highway
Crossing Safety Program (1982), and the Roadside Safety Improvement
Program on the Interstate System (1983). These types of analyses
yield a broad perspective overview of the long term effect of safety
programs on 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
studies 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 specific safety programs, their impact oa
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 accidents or reducing their 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 MDOT, Michigan State university is studying this problem.

43




: Appendix II )
I Guideline for Federal Funding of Safety Projects
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ITI.

V.

MICHIGAN DEPARTMENT
OF
TRANSPORTATION
Local Services Division
Guideline for Federal Funding
aof
Safety Projects

May 1985

GUIDELINE - Local Highway Ageucy Projects

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

"volved are HES and RHS.

GOAL:

The Goal of this program is to reduce hizhway related acecidents through

" Federal funding of projects determined to be at hazardous locations. Im-

provements are aimed at specific locations rather than general roadway con-
struction. Funds are not intended for the purpose of increasing roadway
capacity, however, capacity can be the primary cause of accidents and these
projects will be eligible.

PROJECT TYPES

This guideline shall apply to the following types of projects described
herein. .

1. Gemeral Time of Return (TOR) Projects.

2. Watiomally Recognized Cost Effectzve Projects.

3. Small Safety Projects.

DATA COLLECTION & ANALYSIS

It is the respoasibility of the Local Highway Agency to sat prioriiiss,
¢ollect and analyze accident information and to select projects for
Federal funding. Those chosen should be the most effective in zecident
reduction for the individual govermmental jurisdictional area.

Accident information availlable from Michigan's MALI system should be used
as the basis for Priority setting by the Local Agency.

Informaticn gathered and anslyzed shall be rszained in the Local Ageancy
file

To assist smaller agencies, MDOT makes available 2 section of its Traffic

and Safaty Division (402 Federally funded) to develop projects for fund-
ing. The service is available upon request and on a limited basis.

45




Vi.

The following reports are desirable to-properly-develop a safety project
and should be retainmed by the Local Agency.

1. Accident Reports - (MALI) A 3 vear period is desirable.

2. Collision Diagrams = Helpful in aralyzing accident problaems.

3. Sketch of "ExZgring Conditions = Sketeh should show relevent informa-
tion such 2s street and lane widths, alignment, and cross—-section.

4, Traffic Volumes = Actual counts are desirable, however, estimates
will suffice on low volume reads. Aectual counts will be necessary
where traffic signals are involwved.

S. Plotograshs = Before and after are helpful in evaluation.

EVALUATION PRIOR TO PRQJECT CONSTRICTICK
Cost Benefi:_Evalua;ion Prediction

Evaluation .of projects shall be accomplished using the estimated time of
return (T.0.R.) Formula included herein, using current Natiomal Safaty
Council values for property damage accidents, injuries, and fatalities.
Those projects exhibiting the lowest T.0.R. factors are deemed to be the
most cost effecrive and are therefore given the highest priority in the
programming process..

The T.0.R. of thé project cost, duye to accident reductionm, shall be 13
years for Local Highway Agency Projects. This will allow greater coverage

of Safety projects In local areas that do oot have an intense accident
problem.

The T.0.R. computation shall be based an the engineers estimate as submiitad

for programming and shall be re—evaluated at a later date if cost has in-
creased excessively.

This policy will apoly to all Safety Projects, except those Indicarted as
"Small Safety Projects" listed heredn, ¥ationally Recognized Safety Pro-—
jects and Rail-Highway Safety Projects.

‘Fovirommental Assessment

Envircomental Evaluation shall follow the curTrect Federal Aid Urban and
Federal Aid Secondary Guidelines for assessment and classification. It 1s-
expected that a considerable oumber of Safety projects will be classed

as categorical exclusioms. This will 2id in limisding the time required

for the development of projects and insure obligation of Federal funds in

a tipely manner,

HATIONALLY RECOGNWIZED COST EFFECTIVE SATETY PROJECTS

The ¥MDOT Local Services Divisdfon will allow certain types of safety dm-
provement projects which have been shown to be cost effective by previous

nationwide studies to be implemented without indivfdual T.0.R. prediction.
These projects are;

1, Traffie Sign .

2. BRailzoad 3igms, Yarkdngs, Signals & Gates
3. Pavement Markings and/or Delineators

4., Upgraded and New Guard Rail
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5. Aridge Approach Guard Rail

6. Railroad Crossing Aligmpent Improvement
7. Ramoval of Roadside Obstacles

8. Upgrade Bridge Rail

The above will be eligible for Federal Fumnding wirhout ADT linoditations :
as this criteria is not relative, ‘

VII. SMATTL SAFETY PROJECTS .

The Goal of this Policy is to bettsr dispense and talamce distritution
of Federal Safery funds om a. state-wide basis, by imsuring thar all Lo- 3
‘aal Agencies are aligible to receive Federal Safaty Funds.

Past experiencs has shown thar vewry few outstate Loeal Agencies have the
intense fazard problems as associarted with the Detroit Metro and large
eity areas of the Stace. Tet thesa outstate areas lave a strong need for
Saferty funds for worthy projects.

To further the Goal of highway safety awarsmess on a state—wide basis,
"SMALL SAFETY PROJECTS™ will be accepted for Federal Funding without
individual T.O0.R. procedures. This policy may involve apprcximataly
30% of the HES state~wide Local Services Allocarion per year. Each
praject will Be raviewed for its worthiness and irs overall cost, soc as
to keep it in the r2alm of a "SMALL SAFETY PROJECT." Each project will
-be accepted on the basis of a known history of accidents and/or bas the
potential for such accidents as determinad by the city/county engineer. i
Projects shall be chosen as the most cost effective in accident reduction
T for the individual govermmental jurisdictiomal areas. Types of projescts
are:

W

L. Intersecticmal improvements

2. BRoadside obstacle removals

3. Guard rail installarion and slepe flattening

4., Shoulder widenming and paving

5. Signal Installacisn and zodernization

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

8. Installation of attenuators

- 9. Texturizing of roadway surfaces

10. Traffie Sigmals - Safary related

Project gelection will not be limited to the above and on a limited basis |
Ik may include other higinmy safety improvemsnts as "SMALL SAFSTY PROJECTS."

VIII. ADMINISTRATIVE DEVELOPMENT FOR FEDERAL FUNDS

To develop funding procedures, after safety evaluation and priority selec—
tion, the regular Urban and Secondary guidelines will apply, as appropriate.

s mx. RAIL-HIGHWAY CROSSINGS

The Grade Crossing Improvement Pragram utilizes the Hazard Index Rating
(8.I1.R.) to inirface grade inspections by 2 diagnostic team. Inspectors
from the Department's Rallroad Safety Section are the team leaders and are
respousible for completing the Grade Inspection Revorz,
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The remarks section of the form would include data relative to people,
£actors, and hazardous materials. The H,I.R. is them again utilized to
determine the order in which improvement projects are submitted with one
exception: Flexfhility in the program is maintained by being able to
take advantage of a3 scheduled higimmy improvement to include an improve-
ment Iin a rail-lighway crossing. The crossing improved may not appear
near the top of the project listing, buz by incorporating the two pro-

. jects 2 lower cost can be utilized,

a. Hazard Index from State Inventory Program

Hizard Index Rating (H.I.R.) = Average Daily Traffic (A.D.T.)
x Average 24=-four Train Movements x Frotection Factor

Brotectdon Factors

1.00 -~ Reflectorizaed Crossbuck Sign

0.30 « Flashing Light Signals

.27 = Flashing Light Signals with Cantilever Arms

0.24 = Flashing Light Signals with Cantilever Arms and Half-Roadway Gates

Q.11 - Flashing Lighr with Half-Roadway Gakes

0.08 - Flashing Light Siznals with Cantilever Arms and Half-Roadway Gates

0.05 = Flashing Light Signmals with Cantilever Arms, Balf-Roadway Gates,
and Traffic Signal Interconnection

NOTE: BRaflroad Safety does unot account for inrerconnected traffic lights
in their inventory data.

The MDOT Local Services Division may reserve certain portions of the an-
nuzl RRS appropriation to fund werthy specialry projects such as, but not
limired to, rzilread comsolidation projects. Evaluaction and selection
of these projects shall receive individual attention.

REPORTING EVALUATION QF CCMPLETED HES PROJECTS

The Local Highway Agency shall be reasponsible for rTeporting to MDOT, eval-
ation of the Safety Project after construction and trial period. This may
consist of the time of rerurn compariscn, before and after and/or a word
report of the evaluatiom of the safety aspects of the project. The evalu-
ation stall Include as a minimm, a two year befdre/afier accident compari-
son for the accident categories which the project was expected to address
{showvn on T&R amalysis), and for overall accidents at that locatiom.

This report stall Be suBmitted to the MDOT Local Services Division. Re-
porting Before and after evaluations will hot be raquired for "SHMALL
SAFETY PROJECTSY and "SATIONWIDE COST EFFECTIVE PROJECTS" as pravicusly
listed herein.
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