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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 this 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 then in 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 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). 
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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 crash severity showed significant 
improvement in 1985, drinking related fatal accidents and seat belt usage. 

The involvement of drinking drivers in fatal accidents was 45.7 percent in 1985 
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 public attitudes may be beginning to yield 
results. 

Likewise, Michigan's safety belt use law is saving lives! During the first 
year following enactment of the law (July 1985 - July 1986) vehicle occupant 
death, decreased by 95, 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 occumpants involved in accidents were reported as using 
belts compared to 22.7 percent in 1984. In contrast, only 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 1 s·, Engineering, Enforcement, and Education. 

The assumption that any single program can solve this problem 1s illogical. 
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 . 

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

Federal Categorical 

Hazard Elimination Safety 
Rail/Highway Crossings 

Other Federal Funds 

Inters tate 
Primary 
Seconday 
Urban 

State Funded 

State/Local Match 

TOTAL 

3 

7,993,672 
4,674,255 

36,104,013 
15,009 '753 

1,448,010 
6,505,234 

2,557,675 

9,300,000 

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 following active categorical programs: 

_Program 

Rail-Highway Combined 
ON System 
OFF System 
HES 

Obligated 
(Millions) 

60.8 
8.6 

48.1 

Percent of 
Apportionment 

97 
99 
94 

Three discontinued programs; High Hazard, Roadside Obstacle, and the Pavement 
Marking Demonstration 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 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: 

Project Type 

Crossing/Track Removal 
Reconst. Crossing/Approach Work 
New Signals/Reconst. Crossing/Approach Work 
New Signals/Crossing Surf/Track & Signal Removal 

TOT .AI. 

$ Obligated 
(Thousands) 

386.8 
1,626.1 
1,961.6 

698.7 
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 Poisson technique, 95 
percent level of confidence, based on one to three years of "before" and 
"after" accident data shows the following results: 

Ef = Bpf Apadt · Act2.cadt 
Bpadt Baf Acadt 

= 1731 (1.08995 X 1.262) (0.92) 

Bpf = Before Period Accident Frequency (1731) 

Apf = After Period Accident Frequency (1768) 

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

Bcf = Before Control Group Accident Frequency 
(Statewide Trunkline Accidents - 103,604) 

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

Ef = After Expected Accident Frequency 

2185 

The s~atewide 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 
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 

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 analysis on the state trtinkline system continues to 
be the primary responsibility 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 
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, approximately 150 
accident analyses were conducted for road and bridge projects last year. 

TOPICS Program 

The Traffic Operations Pr.ogram 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 is accomplished by our Community Assistance Program funded by Federal 
Section 402 funds distributed through the Office 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 consisted 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 
.recommendations 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 widenings. Eleven of the 14 projects potentially qualified for HES 
funding. Additional considerations, such as capacity, were involved in 
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. 
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Community Assistance Program 

The ·community Assistance Program assists in the identification, analysis, and 
correction of locations experiencing accident concentrations. The program is 
funded by a Section 402 grant administered by the Michiga·n Office 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 on a 
special request basis. 

9 
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Planning 

A. Data Collection 

1. 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 MALI 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 accident types. 

2. Traffic Volume Data 

The department utilizes Permanent (automatic) Traffic 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 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 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 on 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. 

All traffic volume data is 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 monitor annual and seasonal 
traffic trends. 

Data from the PTR stations are published in a monthly report (MDOT 
#65) which is 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 counties and cities submit traffic 
volume data and vehicle miles of travel, which is incorporated into 
the "Statewide 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), 
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which is 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 FHWA 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 Office of Highway Safety Planning. 

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

3. 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 environment. They include 
guardrail, utilities, and driveways. Roadway feature·s 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 zones. 

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 is 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 geometries 
traffic control devices and is updated periodically. 

14 
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b. Michigan Automated Records System (MARS) 

For many years MOOT 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 development of MARS now gives 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 ~onsists of a standard van in which is mounted 
sensing devices, and computer hardware and software for 
gathering data for processing on the MOOT 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-e 
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 monument. As the route is driven, raw data is collected and 
stored on the mag tape. The raw data is later processed into 
final form using the mainframe B7700 computer. 

MOOT 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. 

c) Sufficiency Rating 

MOOT uses a '"Sufficiency 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 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 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. 
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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 is also developing a pavement management system 8 

(PMS) which rates the pavement surface, based on objective 
assessment of its quality. PMS is a uniform system which 
allows 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 condition 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 Railroad Safety and Tariffs Division, Bureau of 
Admministration, maintains a highway-railroad crossing 
inventory. Information for the inventory is obtained through 
site inspections and contacts with the various agencies 
involved and is recorded on grade· crossi·ng inspection reports. 
The inventory data is computerized to provide flexibiltiy in 
use, analysis and updating. 

Addditional inventory information 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 vicinity of the crossings. 

Also, the following information on state highway-railroad 
crossings, obtained from other sources, is maintained by the 
Engineering Services Divisionf accident 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. 

B. 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 
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1985 SUFFICIENCY RATING CATEGORIES 
SURFACE- BASE - CAPACITY -ACCIDENTS 

MAXIMUM VALUE 
30 POINTS 

MAXIMUM VALUE - 25 POINTS 

SURFACE 

25 

CAPACITY ACCIDENTS 

30 30 

BASE 

15 

MAXIMUM VALUE- 15 POINTS 

NOT~: • The maximum total sufficiency rating for a highway segment with optimal conditions is 100 points. 

MAXIMUM VALUE 

30 POINTS 

<11 
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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 ~egments. 

While considerable information is represented from a variety 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 trunk line 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 
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. 
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Description of Terms 
The following is a brief description of the terms listed lor each highway rating segment. If there is interest in a more technical explanation, 
please contact the Highway Transportation Planning Section. 

M-50 

1 ___ .:.__ ____________ 115.4 TOTAL PAVE. MI. 

m- 110.9 TOTAL T.L MI. 
3 

rn- NAT.FUNCT.ClASS A-MI-A rn-- ············· ..... ·································· 
~ 

FED. AID SYSTEM FAP 

START. MilE POST 0.0 1.3 14.3 rn-- LENGTH 1.3 13.0 3.6 rn- YEAR OF IMPROV. .. 70 70 m-
! 

URB.-RUR.tPARK A/0 A/0 A/0 

SURF. WIDTHfTYPE 22RGD 22BIT 24BIT 

lffi. SURF. CONDITION'" 41078 3/06 <109 

jijj. 30TH HIGH HOUR 530 220 290 

li4J. 
A.D.T. (19113) 4900 1600 2600 

% COMM. VEH. 6 13 6 
6 % SIGHT RESTR. 0 1 17 

li6J. ACCIDENT fiAT£ • 215 329 ... 
7 NO. OF ACC. (1883) ' " " li6J. CAPACITY PTS-30 30 30 30 

1m- SURFACE PT$-25 • ' ' IZOJ. BASE PTS-1S 13 3 9 

1m- ACCIDENTS PTS-30 16 9 • ID-..:......_ TOTAL SUFFICIENCY 

~-,...___ RATING PT$-100 63 " <6 

~ PROGRAMMED 86P 

CONTROl SECTION 23052 
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Description of Terms 

ROUTE NUMBER 
Routes are arranged numerically by "M" (Michigan) routes. 
"US" {United States) routes, and "I" (Interstate) routes. 
Business routes and Business loops or spurs follow their 
respective M, US or I 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 1-94 is two pavement miles lo,.g. It does 
not include the mileage that duals wilh, and is assigned to 
another route. 

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

NATIONAL FUNCTIONAL CLASSIFICAT!ON 
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 5,000 or more q·ualify as urban. The 
abbreviations for the classifications are as f~llows: 

Rural Urbanized & Small Urban Areas 

R-PA-1 Principal Arl.-lf!lerstate U-PA-1 Principal Art-Interstate 
R-PA-0 Principal Arterial-Other U-PA-FY PrinciPal Arleriai·Oiher 

Fwys. 
A-MI-A Minor Arterial U-PA-0 Principal Arteriai-Oiher 
R-MJ-C Major Collector U-MI-A Minor Arterial 
R-MI-C Minor Collector U-COL Collector 
R-LOC local Road U-LOC local Street 

' 

FEDERAL AID SYSTEM 
This designation refers to the four systems of major highways 
shown in the Federai~Aid Systems Atlas that qualify for federal 
funding assistance. The systems include: 

FAI-Federai-Aid Interstate 
FAS-Federai-Aid Secondary 

STARTING MILE POST 

FAP-Federai-Air Primary 
FAU-Federai-Aid Urban 

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 this 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 enlire rating segmenl is either in an urban {U}, rural (R,, 
or boundary area. Urban is defined as those incorporated (Acl 
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 between urban and rural areas are shown as (UR), 
areas between two different urban areas as (UU). and the 
central· business district is coded (CBO). Fringe areas located 
outside of incorporated city limits but having urban traffic 
characteristics are shown as (UA). 
The Parking Codes are: 
0 - No Parking 
1 - Parking one side 
2 - Parking both sides 

.... -: 
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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 - BituminOus 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 5 point scale 
(1 being the best) that subjectively evaluates the surface 
condition according to the criteria listed below. The extent of 
surface deterioratiOn i~ based on the observed amount and 
severity of pavement cracking, faulting, wheel tracking, 
patching, etc. 

Code 

1 
2 

3 

4 

5 

Description 

Very little pavement deterioration 
Some initial deterioration but not yet requiring 
appreciable amounts of maintenance 
Occasional deterioration requiring routine 
maintenance operations 
Frequent oc~urance of surface deterioration 
requiring more extensive maintenance 
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 Materials and 
Technology Division. These ratings are more. objective in that 
they are derived from an actual counting of cracks occuring 
in a 500 foot rating segment and quantifying the severity of 
pavement stress in designated categories. The number shown 
represents the evaluation made by the Bureau pf Transpor~ 
tat ion Planning's engineers in conjunction wilh their normal 
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 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 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 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 fo.; 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 0.5 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 latter accident rale 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. 
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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 segment mile 
points are equivalenced with corresponding points referenced 
by the Michigan Accident location Index (MALl) system. 

CAPACITY POINTS 
This item represents an evaluation of a section of l•ighway 
to carry existing traffic volumes. A capacity index is computed 
and then related to a conversion table to determine lhe 
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 1965 Highway Capacity Manual's level of 
Service "0'' 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 ils location within an urban area. 

SURFACE POINTS 
This item represents a relative evaluation of the pavemenfs 
surface. including its shoulders or curbing. The maximum 
value is .25 points and is calculated using a combination of 
factors like: surface life 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 materials beneath the pavement 
surface. It is calculated using a combination of condition 
factors related to soil, sub-base, drainage and seasonal load 
restrictions. 

• • .Continued 

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, center lane for left 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 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 & Safety Division. 

TOTAL SUFFICIEI)ICY RATING 
This is the summation of the individual points assigned to the 
capacity, surface, base and accident categories. The max-imum 
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 ralings 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 
MOOT Control Section Atlas. 
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NAT. FUNCT. CLASS R-MI -A .:-----+-·· _uiK~-y~_-- jl!;~b-~t---------- ~;~t:.c_- ·· ---------FED.-A10s-vSTEM- ------------------- FAP------------ -
START. MilE POST 
LENGTH 
YEAR OF IMPROV. 
URB.-RUfU PARK 
SURF. WIDTH/TYPE 
SURF. CONDITION 84 

30TH HIGH HOUR 
A.O.T. 119831 

~~ COMM. VEH. 
•1c. SIGHT fiESTA. 
ACCIDENT RATE 

NO. OF ACC. C198JJ 
CAPACITY PTS·JO 
SURFACE PTS-25 
BASE PTS-15 

ACCIDENTS PTS·JO 
TOTAL SUFFICIENCY 
RATING POINTS-100 
'PROGRAMMED 

I START. MILE POS 

I SURF. 

I lOTH HIGH 

I Y, SIGH. 

RATE • 

lASE P 

I 
I 

I 

R 
24 

® 

~~-~::....'1'\...;'-.J~ 
""'/~ / I I 

I . 
,-' I 

' I I 
/ I I I 

,/ I I 
I I I 

5. 1 8 3 

3661 

1 1 0 21 
0 

3 30 
2 12 

11 

4 o. 
15 

1 2 

,, 
" 

. 

2 2 __§_. ~ _!!. 
( 3. 0. 0 c 0.4 

7: 7 

• ~~ 5 

9·1 

1: :J3 14 • 1 " • 
1 --'--"-24 ...:!' _;J<J. I-'_ 
2 --"-"- _3. 

-'' -'" 

80 83 55 71 G5 62 51 51 43 vo 11 .,8 

------------31011 
----------- _:!_IQl~-------------lc<JNTROL SECTION J---- _'i6Q~1----

ACCI MV 
• ACCIIOO MVM FOR lENGTH ) 0.5oo Ml 

FOR I F.NGTH < 0.501 Ml 
01!, Tnlr;T 

··"~----~ :""'--:"'''""~ 
W.:--e.:--_~,J 

ql)~lffi. 

~··,~. 
ltU6&Hl .$ 

I ~ 

/ /®1 
I I 

/ I 
/ I 

/ ! 

__§_ _l!. ...!l; 
0. 3 0. c 

8 8 

• R I 
2 ~~ 

~ _!_ 

~ 

U ill!!: R 

:~~24 

34 55 7:1 58 

]\013 

0/42·1/08 05/27/SG MOOT t761AI51l5J 



---~----·--·---------, 

1982-1984 Safety Programs Unit Minimum 
Accident Thresholds 

Accident Type 3 Years or Current Year and Minimum Percent 

Injury 25 12 50 

Fatal 2 2 

Wet 20 10 40 

Icy 20 10 25 

Dark 25 12 40 

:l, 

Overturned . 3 2 ·( 

Train 2 2 

Parked Vehicle 20 10 

Multi Vehicle Other 15 8 

Pedestrian 3 2 

Fixed Object 10 5 

\\'' On Road Object 5 3 

Animal 12 6 

Bicycle 3 2 

Single Vehicle 15 8 

Head On 3 2 
·- _., 

-:~ Side Swipe Meet 5 3 

Side Swipe Pass 6 3 

Right Angle B 8. 

r -1 Left Turn 15 8 

Right Turn 6 3 

Rear End 20 10 

Backing 10 5 

Parking 20 10 

EXHIBIT IV 

26 
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EXHIBIT V 

1982-1984 INT,ERSECTION·HIGf:!-ACCIOENT LISTING (Thresholds & Percents) PA,GC 2 

DISTRICT 5 

ACC 
TYPE 

3-l061 13.40 
3 LOCATIONS 

Rear-End 

RI::MARKS: 

# 

ACC 

M21/M66 
:2 Lane-:2 
22 

STO 
DEV 

MEAN UCL 

STATE ROAD IONIA CITY 
Way/Tangent/No Passng Urban/Signal 

3~~6:2 00.85 M-:21 JEFFERSON ROAD IONIA CITY 

THRESHOLD 
NUMBER 

CALCULATED AT 1 STD DEV 

PERCENT 
OF TOTAL 

TOTAL ACCIDENTS 44 
11 ft. Lane/Curb 

20 t % OF 44 = 0 

16 LOCATIONS 2 Lane-2 Way/Tangent/No Passng Urban/No Signal 
TOTAL ACCIDENTS 15 

10ft. Lane/Curb 
Peaestrian 3 0.7 0.3 1.1 3 1 % OF 15 "' 0 
-------------------------------------------------------------------------~----------------------

37011 C2.59 US-:27SR BROOMFIELD ROAD UNION T'WP TOTAL ACCIDENTS 94 
32 LOCATIONS 5 Lane-2 Way/Tangent Urban/S; gna 1 12 ft. Lane/Curb 

Dark. 39 13.7 19 '7 33.4 25 40% OF 94 37 
R 1g~t Angle 22 8.3 13.7 :2:2.8 15 1 % OF 94 0 
... eft Turn 30 8.9 10.7 19.6 15 1 " OF 94 0 " Rsar-End 32 25.0 29.9 55.7 20 1 % OF 94 0 

------------------------------------------------------------------------------------------------
REMARKS: 

37011 03.08 
32 LOCATIONS 

Rear-End 

US-278K 
5 Lane-2 
20 

PRESj:QN 
Way/Tangent 

25.0 

37·0~ 1 03. 3-+ US-270R BELLOWS 
32 LO':ATIONS 5 Lane-2 Way/Tangent 

Left Turn 16 6.9 

REMARKS: 

3i011 03.58 US-278R M20 
31 LOCATIONS 4 Lane-2 Way/Tangent 

Rear-End 49 8.9 

REMARKS: 

29.9 

10.7 

12.5 

37012 01.12 
31 LOCATIONS 

Right Angle 
Left Turn 

US-27BR 
4 Lane-2 
19 

PICKARD ROAD 
Way/Tangent 

5.9 8.4 
15 4.5 4.6 

REMARKS: 

UNION Hi? 
Urban/Signal 

55.7 

UNION TWP 
Urban/Signal 

19 '6 

UNION HIP 
Urban/Signal 

21 '3. 

MT PLEASANT 
Urban/Signal 

14,5 
9.4 

27 

TOTAL ACCIDENTS 51 
12 ft. Lane/Curb 

20 1 % 0!= 51 "' 0 

TOTAL ACCIDENTS 42 
12 ft, Lane/Curb 

15 1 % OF 42 :: 0 

TOTAL ACCIDENTS 73 
12 ft. Lane/Curb 

20 1 % OF 73 = 0 

15 
15 

TOTAL ACCIDENTS 61 
12 ft. Lane/Curb 

1 % OF 61 = 0 
1 % OF 61 :: 0 
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accident type exceeded its threshold value. The thresholds can, at 
the analyst's option, be predetermined or caiculated 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 accident 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 
essentially 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 connected to the MOOT computer and offers information in 
three different report formats. 

The department continues to develop and enhance the MIDAS model, 
The system 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 - XI~ • 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 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 
Safety Programs Unit. This surveillance/analysis effort is 
accomplished annually using the most recent three years of accident 
data as a basis. The threshold tables described in (B) are the 
source of the location review list. 
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MICHl GAN DEPARTMENT OF TRANSPORT A liON 
TRAFFIC AND SAFETY DIVISION 

MlCHlGAN Difi.1ENSlONAL ACClDEN1 51JI~Vf.JLLAr-ICE S't5TEM (MIDAS) 

I N T E R S E C T I 0 N PnOFILE 

LOCATION: US-27BI~ AT BROOMfiELD ROAD 

CITY/VILLAGE/TOWNSHIP: UNION lWP 

CDUNT't': ISABELLA COUNTY 

INTERSECTION TYPE: 

DISTRICT 

5 

'-1 LEBS - CROSS 

CONTROL 
SECTION 

37011 

MILEPOINT 
MAL I PHOTOLOG 

2.59 2.55 

- SIGNAL 

JANUARY l. 1982 THRU DECEMBER 31, 1984 ( 3 YEARS, 0 MONTHS, 0 DAYS) 

REPORT RUN BY: K MCDONALD 

REASON FOR RUN: ANNUAL REPORT 

AUGUST 25, 1986 

PAGE 2 

• 



w 
0 

MiCHIGAN OfPARrMENT OF TRANSPORTAliON 
TRAFFIC AND SAFETY DIVISION 

08/25/86 MICHIGAN DIMENSIONAL ACCIDENT SURVEILLANCE SYSTEM (MIDAS) PAGE 3 

OIST 5 CS 37011 MP 

I N T E R S E C T 

APPROACH 
DIRECTION 

NORTH BOUND 
SOUTH ~OUND 

.EAST BOUND 
WEST BOUND 

1 N T f R S E C T I 0 N. 

2.59 (MALl), 2.55 (PI!OTOLOG) US-27BR 

0 N 

SPEED 
(MPH I 

50 
50 

G E 0 M E T R 

DAILY VOLUMf 

8. 3f.i0 
8.3!)0 

(; s 

L A N E A G E L E F T 
BASIC LEFT RIGHT PROHIBITED 

2 
2 

NO 
NO 
NO 
NO 

PROFILE 

AT BROOMFIELD ROAD 

I U R N S 
PHA"SE 

NONE 
NONE 
NONE 
NONE 

UNION TWP ISABELLA COUNTY 

DIST CS 

5 
5 
5 
5 

37011 
37011 
37011 
37011 

NFL U EN C E Z a·N E 
MALI MP LENGTH 

2.38- 2.59 
2.59- 2.73 

0.21MI 1108FT 
0. 14Ml 739FT 

I N T f R S E C T I 0 N A C C 1 0 E N T S ; 1- 1-82 THRU 12-31-84 ( 3.00 '!'EARS) 

;\PPPOACH 
OJR[ClTDN 

INJ 
ACC 

NUMBER OF ACCIDENTS BY TYPE 
FAT. I roTLJ HEAD ss ss ANGL LErr RIGHT REAR 
ACC ACC ON PASS MEET TURN TIJRN END 

BACK 
UP 

PARK OH-lER 
WET 

PERCENT 

ICY DARK 

ACC PER 
MILL! OI-l 
VEHICLES 

------·------------------· --+-----+---------------------------- ·------------------------------------------------------------------
! !OIHH BIJUNO 8 0 24 0 0 0 ,, 9 0 11 0 0 0 29.2 16.7 25.0 2.62 

')O!.ITH BOUND 11 0 30 0 0 7 9 0 9 0 3 36. 7 13. 3 50.0 3.28 

ft..Sl 80UfJD 3 0 25 0 5 10 0 7 0 0 24.0 20.0 48.0 0.00 

WEST BOUND 4 (J 15 () 0 6 2 5 0 0 0 6. 7 13.3 40 0 0 00 

--------·---- -·-- ~--- ... I 

3.00 'lEAR 10TAL 2G () 94 22 3<) 32 0 

AVERAGE PER ) EAf! 8 7 0 0 31.3 0 7 0.3 0.3 7. 3 10.0 0. 3 10.7 0.3 0.0 -3 

~ERCENf OF TOTAl. 27.7 0.0 100.0 ' 23.4 :31.9 ,_, 0.0 4.3 26.6 IG.O 41.5 

--------------------------- -+-----+-

EXPECTED ACC. 0.0 () 0 0.0 0.0 0 (l 0.0 0 0 0.0 0 0 0 0 0.0 0.0 0.0 0 () 

DIFF IN ACCIDNl 8.7 0.0. 31.3 0.7 0.3 0.3 "1.3 10.0 0. 3 10.7 0.3 0 0 .3 8.3 5.0 13.0 

• 

;---···---
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H 
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MJCJ"lll..iAN ll[PA~IMI:NI Of TJ~Af'ISPORTAIJntJ 

lf~AI"flC /\NO SAIE"i'f DIVISIOU 
MtCIJIGAN DIMfNSIONAI ACr::IDENT SURVEILLANCE SYSf£M (MIDAS) PAGE 3 

OJSI' 5 CS 37011 MP 

INiti~SfCT 

AI-'PROACt I 
OIRECl!ON 

NORIH 80lJI'JU 
SOU 11-1 I::'.OLif'Jfl 

.EAST BOUND 
WfST BDUND 

l"'"fFRSECliON 

2 59 I f4Al1 ) , 2.55 (I'IIOTOLOG) llS··27BI~ 

0 N 

5PEHl 
I MPH I 

50 
50 

G t 0 M E 

DAll I vOJ.UMf 

8 ,3f"J0 
8. :}')0 

" c s 

l A N E A G E l. E F T 
13ASIC LEFT RIGHT PROHIBilEO 

NO 
NU 
t<O 
NO 

p p o r 1 t f 

AT BROOMFIELD ROAD 

1 u R tJ S 
PtiASE 

NONE 
NONE 
NONE 
NON£ 

UNION TWP ISABELLA COUNTY 

OIST CS 

5 
5 
5 
5 

37011 
370t I 
37011 
37011 

• I N F l U E N C E Z 0 N E 
MALI MP LENGTH 

2.38- 2.5!:1 
2.59- 2.73 

0.21MI 1108FT 
0. 14Ml 739FT 

I r·J l R S E C T I 0 N A C C 1 ll E N T S 1- t-B2 THRU 12-3t-84 I 3.00 YEARS} 

:\l'f'PI.lAI'fJ 
DIR[I'.fl()N 

SOIITII BCHH·JIJ 

ft,')"l EOlHJD 

P.iOUNU 

3 00 ·, F AI~ 1 OTAL 

AVERAGE Pfl~ \[AI~ 

JNJ 
ACf": 

8 

II 

3 

_, 

2G 

8 7 

F'ERCF.NJ UJ" I"OTAI. :!7.7 

1::\11 [\"fflt ,,,;1: ().0 

fllfF IN AI..:CIDNl tt.7 

NUMBER OF ACCIOfNlS RY TYPE 
FAT. I lOTI. I tiEAD ss ss ANGL lEfT RIGHT REAR 
AC!." ACC ON PASS MEET fURN TIJRN END 

BACK 
UP 

. -- 1·- ----·1 ---- ·------ ---------. 

0 0 0 0 -I 9 0 " 0 

0 30 0 0 7 9 0 9 

0 5 10 0 7 0 

() 15 0 0 G 2 5 0 

. - I---

" 3f) 

0.0 31.3 0 0 3 (!.3 7 J 10 0 0.3 10.7 0.3 

11.0 100.0 I 23 . ..J :} I. 8 I I ·3.:1.0 

..... .. -j 

d 0 () 0 0.0 0 (1 {) 0 0 0 0.0 0.0 0 0· 0.0 

() 0 :11.3 0.7 0.3 0.:1 ., .:J 10.0 0.3 11).7 () J 

PARK OTHER 

0 0 

0 3 

0 

0 0 

0 

0 0 .3 

(J 0 4.3 

0.0 0.0 

0 0 .3 

PERCENT 

WET ICY DARK 

29.2 16.7 25.0 

36.7 13.3 50 0 

24.0 20.0 48.0 

6. 1 13 . 3 ·10 0 

26.6 16.0 41.5 

0 0 0.0 o.o 

8.3 5.0 13.0 

• 

ACC PI:R 
MILLI0/'-1 
VEHICLES 

2.62 

3.28 

0 00 

o, 00 

"' 5'1 
H 

"' H .... 
<: 
H 
H 
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MICHIGAN DEPARlMENT Of l'I~ANSf'ORlATION 

Tr~.Hl'l(: AHD SAFETY DIVISION 
08/:?:..'HG MICHI\,Af>! DII·1ENS101·.!J\L ACCIDHH ')tJRVF.ILLANCf SYSTEM (MIDAS) 

fNTERSECliON P R 0 F I L E 

OIST 5 CS 37011 MP 2. 59 (MALI I, 2.55 IPHOTOLOGI t!S-27ER AT BROOMFl'i::LO ROAD UNION TWP 

~0-

A 

c 

c 15-

0 
00-

E 

N 

T 5-

s 

OJSl RIBUllON BY MONTI I 
+---------------------------- --------~ 

X 
X 
X 

-2U 

- 15 

- •o 

. :<. .. X.X .. X.. . ........ X. - 5 
X X X XX X X X XXXX 
XX X X XXXX X X X X X X XXXX 
XX X XX XXXX XX X X XX XXXXXX XXXX 
XX XXXXXXXXX XX X XXXXXX ·XXXXXXXXXXX 

+ ·-----------------------------------+ 
JFMAMJJASONOJFMAMJdASONOJFMAMJ.JA$0NO 

1982 1983 198-t 

• 

A 

c 

c 

D 

E 

N 

T 

s 

DISTRIEUTION B.'l 'fEAR 
i------------·-+ 

-50 

40- -40 

xx' 
XX XX 
XX XX 
XX XX 
XX XX 
XX XX 

30- XX. .. XX. -30 
XX XX 
XX XX 
XX XX 
XX XX 
XX XX 
XX XX 
XX XX XX 
XX XX XX 
XX XX XX 

20- XX. .XX . . XX. -20 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 

10· XX. .XX . . XX. ..10 
XX XX XX 
XX XX XX 
XX XX xx 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 
X)', XX x.< 
~------------+ 

82 83 B'' 

"'-' 
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08/25/BG 

DIST 5 CS 37011 MP 

20-

p 

E 15-

R 

c 
10-

E 

N 

T 5-

MICHIGA.f\1 Df.PAIHMF.fH Of I'RANSPORTATIOI'J 
TRAFFIC AND SAFJ:ry DIVISION 

MICHIGAN DIMENSIONAL ACClDENl SURVEILLANCE SYSTEM (MIDAS} 

I N T E R S E C T I 0 N P R 0 F •I L E 

2 . 59 (MAl I ) . 2 55 (PHD fOLOG I US-27BR AT BROOMFIELD ROAD UNION TWP 

X~ ACCIDENT OISTRIBU-fiON 0"' VOLUME DISTRIBUTION 

DlSTRIBUTlot.J BY HOUR OF DAY 
+-----------------------------------------------------------------------+ 

-20 

-15 

.X '-10 

X X 
XO X 
xo xo xo 0 

.X 
X 
X 
X 

xo xo 

X X 
XO 0 X X 

0 XO 0 0 0 XO XO XO X 
0 0 XO 0 XO 0 XO XO XO 0 0 X 
0. XO. XO. 0. XO. XO. XO. XO. XO. 0. XO. . X . X 

0 0 XO XO 0 XO XO XO XO XO 0 XO 0 X X 
0 0 XO XO XO XO XO XO XO XO XO XO XO X X 

XO XO 0 XO XO XO XO XO XO XO XO XO XO XO X X 
XO XO XO XO XO XO XO XO XO XO XO XO XO XO X X 

+------------------------------------------------------------------------+ 
M 2 3 4 5 6 7 8 9 10 11 N ·1 2 3 4 5 6 7 8 9 10 11 
D • 

- 5 

DISTRIBUTION BY DAY OF WEEK DISTIHBUT ION BY MONTI-I Of All YEAR 

PAGE 4 

I SABELLA COUf\JTY . 

+--------------------------+ +-----------------------------------------------+ 
20- .. 21. . .XX -20 20- -20 

XX XX XX 
XX XX XX 
XX XX XX p 

XX XX XX 
E· 15- .. XX .. XX .. XX -15 E t5- x~x. 

XXX 
-15 

R 

c 

E 

N 

T 

10-

XX 

XX 
XX 
XX 
XX 

.. XX. 
XX 
/._x 
XX 
XX XX 

XX XX XX 
XX XX XX 
XX XX XX 

XX XX XX XX 
. . XX .. XX .. XX .. XX -10 

XX XX XX XX 
XX XX XX 
XX XX XX 
XX XX XX 

XX 
XX 
XX 

5- XX .. XX .. XX .. XX .. XX .. XX .. XX - 5 
XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 

+-----·---------------------+ 
SUN MON TUE WED l"HUR FRI SAT 

R 

c 
10-

E 

N 

T 5-

XXX 
.XXX. 

XXX 
XXX XXX 
XXX XXX XXX XXX 
XXX XXX XXX XXX 

.XXX. .XXX.XXX.XXX.XXX. 
XXX XXX XXX XXX XXX XXX XXX 
XXX XXX XXX XXX XXX XXX XXX 
XXX XXX XXX XXX XXX XXX XXX 
XXX XXX XXX XXX XXX XXX XXX 

XXX 
.XXX . 

XXX 

XXX 
XXX 
XXX XXX 

.xxx.xxx -10 
XXX XXX 

XXX XXX XXX XXX 
XXX XXX XXX XXX 
XXX XXX XXX XXX 

.XXX.XXX.XXX.XXX - 5 
XXX XXX XXX XXX 

XXX XXX XXX XXX XXX 
XXX XXX XXX XXX XXX 
XXX XXX XXX XXX XXX 

~-----------------------------------------------+ 
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MICHl Gt>.N OEPARTME.NT OF TRANSPORT AT ION 
·1 RAFFIC AND SAfETY DIVISION 

1JB!25i8G f.o1ICHIGAN DIMfNSIUt,J/\L ACCIDENT SURVfTLLANCE SYSTEM (MIDAS) 

J N f f R S £ C T I 0 N A C C I 0 E N 1 ·r R 0 F 1 L E 

I~ITERSLCTION lYPE : 5 LANE 2·WAY SlGNAl.IZfD 

LOCATION IJS-27Bf~ A f BROOMFlflO ROAD U~JJ ON TWP , ISABEllA COUNT'.'· 

DISTRICT 5 CONTPOL SEC"I ION 3701 j MILFPOINT 2.59 

OIST 
FROM 
JSCN 

ACCIDfNT 
I YPE 

VIOLATOR (OR VEH 1) 
HAZRO 

SECOND VEHICLE 
HAZRO 

NUMBER OF INJURIES 

2.59 
2.59 
2.59 
2.fi9 
2.59 
2.59 
2.59 
2.59 
2.59 
2.100 
2.60 
2.60 
2.60 
2.61 
2.61 
:~. 61 
2.02. 

2 58 
2.58 
2.58 
;) . 58 
?.:.59 
2.59 
2.5:_;, 
2.59 
2.59 
2.59 
~~ . 59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.58 
2.59 
2.59 

OR INTENT IMPACT ACT'N OR INTENT IMPACT ACT'N 

~~VF'H Hfl .. LT S 
2·-VEH HO-LT 5 
2 .. VEH HO-LT S 
2-IJE!~ RE-ST S 
1-Vfll FX OB S 
2-VEH Rf-OR S 
2·-VEH 110-LT 5 
1-VE.t·l FX OB S 
2-VEH HO-LT S 
3-VEH RE-ST S 
2-VEH RE-ST S 
2-VEH RE-OR S 
2-VEH FE-ST s 
2-VEH RE-ST S 
2 --VEH SS··SM S 
2-VEH AN-OR 5 
)"'VEH BCKNG S 

L-TIJRN REAR-R F YLO N 
GO STR FRONT F YLD N 
GO $TR FRONT NONE N 
GO STR fRONT CLOSE S 
GO STR FRONT NONE 
STRTNG FRONT f YLD W 
L-TURN .FRNT-L F YLD N 
R-TURN SIDE-R WR LN 
L-TURN FRNT-R f YLU N 
GO STR FRONT ClOSf S 
AV VEH SIDE-R NONE 5 
GO STR FRNT-R CLOSE S 
GO STR FRNT-L CLOSE S 
CHNG L 
CHNG l 
L-TURN 
BACKNG 

REAR-R 
FRNT-R 

FRONT 
I~EAR-R 

WR LN S 
1.-IR LN S 
f YLD N 
NONE S 

GO Sl"R 
L-TURN 
L-TURN 
STOP PO 
OFF RD 

FRNT-R 
SIDE-R 
SIDE-R 

REAR 

NONE 
tJNKtJ 
NONE 
NONE 

GO STR REAR-R NONE 
GO STR FRNT-L F YLD 
ON RD 

.. GO STR FRONT NONE 
STOPPD fRONT NONE 
AV VEH REAR-L NONE 
R-TURN REAR-L NONE 
GO STR SIDE-·R NONE 
GO STR FRNT -R tJot,JE 
GO STR SIDE-L NONE 
GO STR SIUE-L NONE 
PASSNG rRNl-L NONE 

Sf~F VEH/ INJURY CLASS PRP 
WEAnl CNO LIGHT CIRCUM F A 8 C 0 DMG 

CLFAR WET OK-SL 
CLEAR DRY DK-SL 
RAIN WET DK-SL 
RAIN WET DI<-SL 1/DUIL 
CLEAR ORY DAY 
SNOW WET DAY 
CLEAR DRY DAY 
SNOW· ICY DAY 
CLEAR DRY OK-SL 
SNOW WET DAY 
SNO'n' ICY DAY 
RAIN WET DK-·SL 
CLEAR DRY OK-SL 
CLEAR DRY DK-SL 
CLF.AR DRY 01<-SL 
CLEAR DRY OK-SL 
CLEAR IJRY DAY 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 3 
0 0 
1 3 
0 3 
1 0 
0 3 
0 2 
0 1 
2 0 
2 1 
0 2 
0 7 
0 5 
0 6 
0 4 
1 1 
0 2 

X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

EASTBOUND APPR(JACH 

2-VI:.I·! SS-OP E 
2-VE.H HO-LTE 

2--VEII 
:2:-VEH 

E 
E 

HD-ON 
HD-l.T 
DU-LT E 

2--VE! I AN-Sl 
2·VEH AN-ST 
2-V[H A.N-ST 

E 
E 
E 

2-VEII RE-ST E 
2-VEH RE-Sl E 

E 
E 

2-VEH HU--LT 
2-VEH HD·LT 
2-VEH HO-LT E 
2-VEH HO-LT E 
2-VEH HO-t.f 
2-VEH RE-ST 
:::--VEH HD-LT 

E 
E 
f 

GO STR FRONT WR L.N W 
L-TURN'FRNT-R F YLD W 
R-TURN SIDE-l WR LN W 
GO STR FRNT-L WR LN W 
L-TURN SIDE·-R TURN E 
GO STR FRONT F YLD S 

GO STR FRNT-R F YLD N 
GO s·TR FRONT F 'YLO S 
GO STR FRNT-L CLOSE E 
STOPPD REAR NONE E 
l-TURN REAR-R F YLO W 
L-TURN FRNT-L F Yl.O 'JJ 
L-TURN FRNT-R F YLD W 
L-TURN REAR-R F YLD W 
L-T~RN FRNT-L F 'fLO W 
GO STR FRONT NONE E 
L-TURN FRNT-R F YLD W 

2-VEH RE-ST 
2-VEH RE-ST 
1-VEH OTI!ER 

E GO STR FRONT CLOSE E 
E .CliNG L FRNT-L CLOSE E 
E GO S T R OTIIE R NOtJE 

2-VfH RE-ST E 
2-VEH RE-ST E 
2-VFH AN-TN E 

GO SIR FRNT-R FAST E 
GO STR FRONT CLOSE E 
GO SfR SIDE·-L F YLD S 

SlOPPD 
GO STR 
L·TURN 
l-TURN 
L-TURN 

FRONT 
fRONT 

r RNT -R 
FRNT -L 
fRNT-L 

GO STI~ REAP-R 
FIWtH 

SIDE-R 
REAR 

fRNT-R 
FRNT-R 
FRNT-L 
FRNT-L 

NONE 
NONE 
WI~ LN 
F YLD 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

GO STR 
GO STR 
L ·TURN 
GO STR 
GO SrR 
GO STR 
GO Sl"R 
GO STR FRNT-R NONE 
GO STR FRNT-L HONE 
STOPPD REAR NONE 
GO STR FRNT-L NONE 
l-TURN REAR NONE 
STOPPO REAR-R NONE 

STOPPD REAR-L NONE 
S fOP PO REAR NON£ 
GO S 1 R f RON r tJONE 

CLEAR DRY 
CLEAR DRY 
CLEAR OR¥ 
CLEAR DRY 
CLEAR DRY 
CLEAR l CY 
SNOW WET 
CLEAR ORY 
SNOW ICY 
CLEA.R ICY 
RAIN WEr 
CLEAR DRY 
CLfAI~ DRY 
RAlN WET 
RA ItJ WET 
CLEAR DRY 
CLEAR OI~Y 

OK-SL 
DAY 
DAY 

OK-Sl. 
DAY 
DAY 

OK-SL 
OK-Sl 
DK-SL 

DAY 
DAY 
DAY 

DK-Sl 
DK-SL 
OK-SL 

DAY 
OAY 

CLF.AR ~Jfl DAWN 
Cl EAR DRY OA Y 
CLEM~ DRY DAY 

1./DF E 

SNOW IC"i OK-SL 1/SK~D 

C:LEAR ICY OK-Sl 
CLEM< DRY DK-·'51. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 4 
0 2 
0 3 
0 4 
0 5 
0 3 
0 2 
0 3 
0 10 
0 2 
0 2 
0 2 
0 3 
0 2 
0 6 
0 9 
0 2 
1 2 
o· -1 

0 2 
0 10 
0 ·I 

2 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

FRI 
MON 
THU 
SAT 
THU 
MON 
THU 
THU 
THU 
FRI 
MON 
WEO 
SUN 
SUN 
MON 
FR! 
MON 

SAT 
MON 
SAT 
FR! 
MON 
MON 
TUE 
TUE 
SAT 
MON 
SAT 
MON 
SAT 
fRJ 
SAT 
l</FD 
FRI 
MON 
THU 
SAT 
SAT 
SAT 

THU 

PAGE 7 

DAlE 
OF 

ACCIDEI'H 

12/16/83 
11/7/83 
10/25/84 
10/27/84 
5/31/84 
3/ !IIJ18-1 

10/ 11./84 
12/ 6/84 
11/29/84 
11/ 5/82 

1/ 4/82 
2/16/83 
7/22/84 

12/11/83 
7/11/83 
8/31/84 
6/ 4/84 

9/18/82 
11/22/82 
3/ 5/83 
2/ 11/83 
7/26/82 
2/ 1/82 

12/28/82 
12/21/82 
4/ 3/82 
2/ 1/82 

11/19/83 
9/ 5/83 

10/ 1/83 
2/18/83 

11/19/83 
11/ 7/84 
11/16/84 
11/19/84 
3/ 1/84 
2/ 11/S,f 
2/ 4/84 
2:' 4/84 
6/2B/R4 

1\GCONT 
REPORT 
NUMBER 

6PM 2-l18"/2 
7PM 209745 
7PM 217135 

11PM 229711 
GPM 110644 
2PM 53983 

NOON 203082 
NOON 274999 
10PM 237359 
NOON 210267 

4PM 15190 
GPM 29458 
1AM 166850 
2AM 241332 

10PM 13902"2 
9PM 178904 
4PM t 124:39 

10Pf-"1 174997 
NOON 228090 

2PM 44186 
9PM 34733 
9AM 144304 

11 AM ..j0804 
6PM 2:55364 
7AM 255455 

tOPM 76179 
11AM 40803 

9AM 209801 
GPM 158838 

11PM 179854 
6PM 294G2 
BPM 209748 
7AM 237397 

11AM 237437 
7AM 237436 
5PM 53986 
3PM 35540 

10PM 35558 
8PM 35559 

MID!'! 141283 



08/25/86 

INTERSECTION lY~E 

LOCATION US-27BR 

5 LANF. 2-WAY 

MICHIGAN OEPAfnMENT OF lRANSPORTATJON 
l'RAFFIC AND SAFEl'Y DJVISION 

MICHIGAN DIMENSIONAL ACCIDENT SLIRVEILLANCE SYSTEM (MIDAS) 

I N T E R S E C T I 0 N A C C I 0 E N T PROFILE 

SIGNALIZED 

AT BROOMFIELD ROAD UNION fWP . ISABELLA COUNTY 

DISTRICl 5 CONTROL SECTION 37011 MILEPOINT 2.59 

DISf 
FROM 
ISCN 

2.56 
2.58 
2.58 
2.58 
2.58 
2 .58 
2.58 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.60 
2. 6 j 

2.62 

2.56 
2.58 
2.58 
2.58 
2.59 
2 .'59 
2.59 
2.S'J 
2.59 
2.59 
2.59 
2.59 
2.59 

1\CCIDENT 
TYPE 

VIOLATOR lOR VEH 1) SECOND VEHICLE 
HAZRO HAZRO 

NUMBER OF INJURIES 
SRF VHI/ INJURY CLASS PRP 

DR JI'JTENT IMPACT ACT'N DR INTENT IMPACT ACT'N WEATH CND LIGHT CIRCUM F A B C 0 DMG 

2-VEH RE-ST N 
2-VEH RE-ST N 
2-VE:!'-1 RE-ST N 
2-VEH RE-Sl N 
2-VEH RE-ST N 
2-VHI HD-L T N 
2-VEI-\ RE-ST N 
2-VEH HO-LT N 
2-VEII HO-LT N 
2-VEH HO-LT N 
2-VEH AN-ST N 
2-VEH RE-ST N 
2'-VEH RE-ST N 
2-VEH HO-LT N 
2-VEH HO-LT N 
2-VEH HO-LT N 
3-VEH AN-ST N 
2-VEH RE-ST N 
2-VEH HO-LT N 
3-VEH AN-ST N 
2-VEH RE-ST N 
.'2--VEH RE-LT N 
2-VEH AN-OR N 
2-VEH RE-OR N 

2-VEH RE-ST S 
3-VEH AN-ST S. 
2-VEH HO-LT S 
2-VEH RE·-ST S 
2-VfH HO-Ll S 
2-VEH AN--ST S 
2-VHJ AN-Sf S 
1- \ffl-1 PEDES S 
2-VEJ-1 HO-LTS 
2- Vf.J-1 AN .. TN S 
2-VEH AN-ST <; 
2-V£:H HO-LT S 
2-VEil AN-ST S 

GO STR FRONT ClOSE N 
AV VEH SIDE-R CLOSE N 
GO STR FRONT CLOSE N 
AV VEH FRONT CLOSE N 
GO STR FRNT-L CLOSE N 
GO STR FRNT-L F YLD S 
CHNG l FRNT-R WR LN N 
L-TURN 
L-TURN 
L-TURN 
GO STR 
GO STR 
GO STR 
L-TURN 
L-TURN 
L-Tl,JRN 
GO STR 
GO STR 
L-TURN 
GO STR 
GO STR 
L-TURN 
L-TURN 
L-TURN 

FRNT-R 
REAR-R 
FRNT-R 

FRONT 
fRONT 
FRONT 

SIDE-R 
FRONT 

SIDE-R 
FRNT-R 

FRONf 
REAR-R 

FRONT 
FRNT-L 
OTHER 

fRONT 
REAR-R 

TURN 
F YLD 
TURN 

s 
s 
s 

F YLD W 
CLOSE tJ 
CLOSE N 
F YLD S 
F YLD S 
F YLD S 
F YLD W 
CLOSE N 
f YLD S 
F YlD W 
CLOSE N 
UNKN N 
F YLO S 
CLOSE S 

CHNG l REAR-L WR LN S 
GO STR SIDE-R F YLD E 
L-TURN FRNT-R F YI.D N 
GO STR FfWNT CLOSE S 
GO STR FRONT F YLO N 
GO STR FRONT F YLO W 
GO STR SIDE-R F YLO E 
GO STR SIOE-R NONE 
GO STR FRONT f YLO N 
R-TURN FRNT-L FAST E 
GO STR fRNT-R F YLD E 
L-TURN FRNT-R F YLO H 
GO S!R FRONT F YLO W 

NORTHBOUND APPROACH 

STOPPO 
STOPPO 
STOP PO 
STOPPD 
STOP PO 
L-TURN 

REAR 
REAR-L 
FRNT-R 
REAR-R 
SIDE-L 
FRNT-R 

GO STR RE'AR-L 
GO SfR FRNT-L 
GO STR 
GO STR 

.GO STR 
STOPPD 
STOPPD 
GO STR 
GO STR 
GO STR 
GO STR 
STOP PO 
GO STR 
GO STR 
STOP PO 
GO STR 
G6 STR 
GO STR 

FRtH-R 
FRONT 

FRN'r-L 
REAR 
REAR 

FRNT-R 
FRONT 
FRONT 

REAR-L 
REAR 

FRNT-R 
S I·DE -L 
REAR-·R 
OTHER 
SIDE-L 
FRNT-l. 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

RAIN 
CLEAR 

FOG 
SNOW 
SNOW 
CLEAR 
RAIN 
CLEAR 
CLEAR 
CLEAR 
CLEAR 
RAIN 
SNOW 
CLEAR 

'RAIN 
FOG 

CLEAR 
CLEAR 
CLEAR 
CLEAR 
CLEAR 
RAJN 
RAIN 

WET 
DRY 
DRY 
ICY 
ICY 
DRY 
WET 
DRY 
DRY 
DRY 
DRY 
WET 
ICY 
DRY 

WET 
WET 
DRY 
DRY 
DRY 
ICY 
DRY 
WET 
WET 

OK-SL 
DAY 

DAWN 
DAY 

DK-SL 
DAY 

DAWN 
DAY 
DAY 
DAY 

DUSK 
DK-SL 

DAY 
DAY 

DK-SL 
DAY 

DUSK 
DAY 
DAY 

DAR I< 
DAY 
DAY 

DK-SL 

SOUTHBOUND APPROACH 

GO STR FRNT-R NONE 
GO STR FRONT NONE 
GO STR FRONT NONE 
STOPPD REAR Not>JE 
L-TURN REAR-R NONE 
GO STR SIDE-R NONE 
GO STR FRONT NONE 

L-TURN FRNl-R F YLD 
STOPPO SIDE-L NOi\lE 
GO SfR REAR-L NONE 
GO STR REAR··L NONE 
GO STR FRNl-R NONE 

CLEAR DRY DAY 
CLEAR WET DK-SL 
CLEAR DRY DAY 
CLEAt-? DRY DAY 
CLEAR DRY DAY 
CLEAR WEiT DARK 
RAIN ICY DK-SL 
CLEAR Din DAY 
RAIN WET DK-Sl 
5tJ0\1 ICY 04-Y 
I'~AIN WET DAY 
RAlN WET 0/IY 
CLEAR DRY OAF~K 

1/SKID 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

,o 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 

0 
0 
0 
0 
0 
2 
0 
0 
2 
0 
0 
0 
0 

0 
1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
3 
0 
0 
0 
2 
0 
0 
0 

0 
2 
4 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

2 
4 
0 
4 
3 
4 
4 
2 
3 
1 
0 
5 
6 
2 
3 
4 
0 
2 
2 
1 
1 
2 
4 
5 

X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

4 X 
4 
5 
4 X 
4 ·X 
1 
3 X 
3 
0 
3 X 
2 X 
2 X 
3 X 

WED 
SUN 
SAT 
MDN 
THU 
MON 
WED 
THU 
FRI 
WED 
THU 
THU 
SA:r 
SUN 
WED 
FRI 
THU 
FRI 
WED 
WED 
FRI 
FRI 
SAT 
THU 

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

PAGE 6 

DATE 
eF 

ACCIDENT 

12/12/84 
9/19/82 
8/ 7/82 
3/21/83 
2/ 3/83 

11/26/84 
11/28/84 
9/ 9/82 
4/23/82 
5/19/82 
7/ 8/82 

12/23/82 
4/ 3/82 . 

10/10/82 
5/25/83 

11/ 9/84 
10/11/84 
9/21/84 
9/ 5/84 
9/19/84 

12/ 7/84 
12/ 7/84 
5/ 7/83 

11/ 1/84 

11/ 6/82 
4/ 2/82 
4/10/84 
4/20/84 
9/24/82 

12/ 2/82 
1/22/82 

10/ 9/82 
ii/11/82 
1/16/82 
6/ 9/82 
5/ 6/83 
9/24/83 

ACCDNT 
REPORT 
NUMBER 

6PM 275000 
4PM 174948 
GAM 152147 
4PM 50697 
6PM 21601 

11AM 237376 
?AM 237360 
3PM 174976 
2PM 91433 
4PM 108040 
8PM 132962 
5PM 255469 
5PM 76176 
4PM 188099 
2PM 85270 
BPM 237361 
?AM 207054 
5PM 182929 
BAM 182140 
4PM 182925 
5PM 275101 
3PM 275058 
2PM 78771 

MIDN 237421 

10AM 
8PM 

NOON 
11AM 
6PM 

1'1PM 
9PM 

NOON 
5PM 

NOON 
4PM 
1PM 
7PM 

218316 
76172 
75560 
75490 

174946 
233117 

28758 
196893 
218318 

15147 
11536G 
85?.68 

170252 

i 
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H 
t;d 
H 
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t><: 
H 
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MIC/IIGAN DEPAP.lMENT OF 1RANSPORTAriON 
TRAf-FIC AND SAHTY DIVISIOI'I 

08/?.5/Bf, MICHIGAN DIMENSIONAL ACCIOEI'H SURVEll.LAfJCE SY'STEM (MIDAS) 

11-JTERSECT ION A C C I p E tJ T PROFILE 

INTERSECTTOU rYI'E ; 5 LANE 2-WAY SIGNALIZED 

LOCA,TION US-27BR AT BROOMFIELD ROAD UNION TWP , ISABEll A COUNTY 

DISTRICT 5 CONTROL SECTION 37011 MILEPOINT 2.59 

V lOLA TOR (OR "'vHt 1 ) SECOND VEHICLE OlST 
FROM 
lSCN 

ACCIDENT 
TYPE HAZRO HAZRO SRF VEH/ 

NUMBER Of INJURIES 
INJURY CLASS PRP 
f A B C 0 DMG DR INTEI'H IMPACT ACt 'N "DR INTENT IMPACT ACT 'N 

2.59 2-VEH HO-LT E L-TURN FRONT F 'fLOW GO STR FRONT NONE 
2.60 2-VEH AN-ORE STRTNG FIWNT F YLD S GO STR SIDE-R NOI'JE 

WEATit Ct·Jil LIGHT CIRCUM 

Cl. EAR OrH' . DAY 0 0 0 0 5 X 
RAIN WET UK-SL 1/0UIL 0 0 0 0 2 X 

WESTBOUND APPROACH 

2.57 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.61 
2.61 

2-VEH AN-DR W 
2-VHI HD-l T W 
2-VEH RE-ST W 
2-VEH RE-RT W 
2-VEH RE-ST W 
2-VEH AN-TN W 
2-VEI-I AI·I-TN W 
2-VEH AN-OR W 
2-VE/1 RE-ST W 
:L-V.EH HO-lT W 
2-VHI RE-ST W 
:;:>-VEH HD-ON W 
2-VEH AN-ST W 
3-VEH AN-DR W 
2-VEH RE-DR W 

STRTNG FRNT-l F YLO N 
L-TURN REAR-R F YLO E 
GO STR 
R-TURN 
GO STR 
L-TURN 
GO STR 
CtiNG L 
GO STR 
GO STR 
GO SlR 
R-TURN 

REAR-R 
fRNT-R 

FRONT 
FRNT-R 
FRNT-L 
FRNT-R 
FRNT-L 
~JOE-L 

FRONT 
FRNT ·-L 

NONE w 
WR LN W 

w 
s 
s 

ClOSE 
F YlO 
fAST 

NONE 
WR t.N W 

w 
E 

NONE 

NONE 
CLOSE W 

E 
N 
N 

GO STR FRONT CLOSE 
L-TURN SIOE-L f VLD 
L-TURN REAR-L F YlD N 

GO Sl"R 
GO STR 
GO STR 
GO STR 
R-TURN 
GO STR 
L-TURN 
GO STR 
GO STR 
L-TURN 
STOPPO 
t.-TURN 
GO STR 
GO STR 
GO SlR 

SIDE-R NONE 
FRNT-R NONE 
fRNT-R NONE 
REAR-L NONE 

REAR NONE 
FRNT-L NONE 
SIOE-L NONE 
SID£-L NONE 
FRNT·-R NONE 
FRNT-L. NONE 
REAR-L NONE 
REAR-R NONE 
fRNT-L NONE 
FRNT-L !'lONE 

FRONT NONE 

ClEAR DRY, 
CLEAR DRY 
SNOW ICY 
ClEAR DRY 
CLEAR OR'f 
ClEAR ORY 
CLEAR WET 
CLEAR DRY 
ClEAR DRY 
CLEAR DRY 
Cl.EAR URY 
ClEAR DRY 
Ct.EAR DRY 

· StJOW ICY 
CLEAR DRY 

DAY 
DAY 

DARK 
DAY 
DAY 
DAY 

01<- SL 
DAY 

OK-SL 
DAY 

DK-Sl 
DAY 

OK-Sl 
fJK-SL 

DAY 

1/DUIL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
0 
1 
0 

0 3 
0 6 
0 3 
0 4 
0 2 
I 3 
0 3 
0 1 
0 3 
0 2 
I 3 
0 2 
0 3 

4 
0 I 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

PAGE 8 

DATE 
OF 

ACCIDENT 

ACCON"I 
REPORl 
NUMBER 

THU 5/ 3/84 3PM 107072 
THU 12/16/82 MIDN 255461 

SUN 
lHU 
WED 
MON 
THU 

. WED 
SUN 
THU 
SAT 
TUE 
FRI 
TUE 
FRI 
SAT 
TUE 

6/20/82 
10/ 7/82 

1/20/82 
G/28/82 
4/ 8/82 
8/ 3/83 
21 G/83 
5/ 5/83 
9/17/83 
G/12/84 
7/13/84 
9/ 4/84 
6/1~/84 
2/13/82 
5/ 10/83 

NOON 122405 
10PM 188091 
11PM 15184 
2PM 122352 
3PM 76190 
1 PM 1338·10 
1AM 21589 
4PM 7876•1 

10PM 170236 
4PM H 1285 

11PM 13533"5 
5PM 182135 
1AM 122527 
BAM 40755 
1PM 78760 
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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 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 deficiencies 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 surveillance 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 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 
aware of new and proposed development and other conditions which 
will impact safety. In 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 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 adqresses the accident concentration. 

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. 

3. 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 is followed: 

a) The Geometries 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 informal 
concurrence from local agencies required to participate in the 
project. 

e) The Geometries 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 basically the same procedures, except that 
they include locations on both the state trunkline and nontrunkline 
systems. The resultant review is more comprehensive and detailed, 
identifying significant accident concentrations and operational 
deficiencies. 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). 

D. Establishing Priorities 

1. 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 requested in 
a future fiscal year "call for projects. •• 

The anticipated reduction in accidents at a given location is 
estimated using data collected from previous before-

I 

and-after accident studies. National Safety Council accident costs 
are used to establish economic benefits. Attached is a copy of a 
worksheet (Exhibit XIII) used to evaluate accident costs, expected 
accident reductions, and anticipated benefits. 
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EXHIBIT XIII 

COMPUTED BENEFITS DERIVED rdROUGH ACCIDENT REDUCTION 

Location ~-----------------------C-ity/Twp. ____________ ~County ____________ _ 

The method of evaluating accident costs, used below, is given on page 67 of Roy 
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition. This 
same method is given in the Bureau of Public Roads !}!21-3-67. 

In the following analysis the costs provided by the National Safety Council 
are: 1984 values 

Death - $220,000 

Nonfatal Injury - $9,300 

Froper"y Damage Accident- $1,190 

where 

B s ADTa :t (Q R1 + 1190 Rz) 
ADTb 

B Benefit in dollars 

ADTa = Average traffic volume after the improvement~~~~~~--~~~~~~--

ADTo = Average traffic ·volume before the improve!II.en-t, __ ~--------------...:....------

R1 s Reduction in fatalities and injuries combined -----------------
Rz = Reduction i~ property damage accidents ______________________________ __ 

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

Q = 220,000 + (I/F :t 9,300) = 11,460 if at least 1 fatality occurred. 
l + !IF 

where 
!/F = Ratio of injuries to fatalities that occurred statewide during the 

year 1984 

= 150,836 
1,560 

96.69 

Ti;ne of Return (T.O.R.) based on __________ year• of data., 

B _____ [(9,300 or 11,460) ______ + (1,190) '> _____ yr s . 

B = ----[ ( ____ ) + ( ____ )] -:- ---~yrs. = ------

Annual B = ------------dollars 

c Total cost of project 

T.O.R. c = 
---------------- = --------------------- years B 

·10-17-es 
K..~ .. H : n.kg ( F o r-:1. 3 ) 

I 
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The estimated cost of each improvement is compared to the 
anticipated yearly.benefit, resulting in the T.O.R. Presently, 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. 

2. 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) • 
. "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. 

3. 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: 

a. Complaints with regards to safety of the crossing. 
b. Public or local agencies. 
c. 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 improvement 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 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; construct or 
reconstruct grade separation structures. 
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EXHIBIT XIV 
GRADE CROSSING ON-SITE REVIEW 

~··· UOZA (3/15) 

File No. ~.l. No(s). Railroad(s) IM.P. 

Road Authority Road/Street Name 

Intersectin·g Roadway(s) Nearby City /County I Section No. & rownsh1p 

Direction of Direction of Angle 1 No. of Thru No, of 
Roadwav Tracks Traffic Lanes Parkiriq Lanes 
Roadway Width Shoulder Width Surface of Roadway 

Approaches I Electricity Nearby No, of Tracks 

Materials in Crossing Crossing Length 
Main Line(s) Siding(s) 

Sight Distdnces ~Approx.) NE Quad. Obst. NW. Quad. Obst. SE Quad. Obst. SW Qued. Obst. 

100 Feet 

200 Feet 

300 1-=eet 

PHYSICAL CROSSING CONDITION RECOI+1ENDATIONS QUANDRANTS LOCATION REC01+1ENDATIONS 

1. Existing Crossing 7. Vegetation 

2. Proposed Crossing 8. Structures . 

3. Road Approaches 9. Embankments 

4. Devil Strip 10. Vehicle Parking 

5. Drainage 11 • RR car Storage 

6. Other 12. Other 

STATIC SIGNING REMARKS RECOI+1ENDATIONS AUTO. DEVICES REMARKS RECOI+1ENDATIONS 

13. Crossbucks 20. Flashing Lights 

14. Adv. Warning Signs 21. Side Lights 

15. Pavement Markings 22. Signals on Cants 

16. Overhead Lighting 23. Gates 

17. Stop Signs 24. Other 

18. Stop Ahead Signs 

19. Other 

RECOfo.1M, CODES: l·Repa1r 3-Extend 
2-Rebuild 4-Rernove 

5-Close 
6-Relocate 

7-Modermze 
8-Install 

9-Approve 
10-0eny 

11-Restnct 
12-Paint 

13-Add 15-
14-Adgquate 

PARTY RESPONSIBLE FOR WORK CODES i RR-Railroad RD-Road Authority Identity Other: 

rattic Count peed ··Limit No. School Buses Using Crossing 

Accident Record 

Train Movements: Freight Passenger Switching 

Speed: Freight Passenger Main Tracks Siding/Spurs imultaneous Moves 

REMARKS: 

A. Existing situation adequate. 
B. More information required (identify). 
C. In accordilnce with Michigan statutes (1921 PAR 270; MCLA 469.1 at al; MSA 22.761 at all, correction of item(s)=--:o:=

is the responsibility of the identified parties and should be accomplished as soon as possible. FURTHER NOTICE OF 
THESE DEFICIENCIES WILL NOT BE PROVIDED. Written confirmation of compliance should be provided to this Office to 
clear our computer record and file of these recommendations. Confirm to Michigan Department of Transportation, RR 
Safety & Tariffs, P.O. Box 30050, Lansing, Michigan 48909. 

PREPARED 8Y: DATE: 
PARTIES NOTIFIED OF WORK: 

Mail Phone Railroad Representative Date 

Mail Phone Road Authority Rep, Date 

Mail Phone Representative Date 



Priority is given 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 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 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 percent 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 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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Division administers state trunkline projects and the Local Services 
Division 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, 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. 

III. 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 is, 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 
accident data, a "program" analysis 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 (Column 1) 
Improvement Type (Column 2) 
Cost (Column 3) 
Before-and-After Accident Data, Including Severity (Columns 7-15) 
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 
different ways. 
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A. Time-of-Return 

The time-of-return analysis computes. before-and-after accident 
costs, utilizing National 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 t:J,me 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 seem to affect crash and crash severity data. MOOT 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 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 

MOOT regularly analyzes the impact of various types of roadside 
"hardware" and operational improvements. Examples include concrete 
median barrier w.alls, 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 evalua.tions allows MOOT to 
assess the cost-effectiveness of specific safety programs, their impact 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 accidents or reducing their severity. 

The key to accumulation of post project accident data and accurate 
accident reduction factors associated with various types of construction 
countermeasures lies with automating the evaluation process. Under 
contract to MOOT, Michigan State university is studying this problem. 
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Appendix II 
G~ideline for Federal F~nding of Safety Projects 

Local System 
• 

I. G~ideline 

II. Goal 

III. Project Types 

IV. Data Collection and Analysis 

V. Evaluation Prior to Construction 

VI. Nationally Recognized Cost Effective Safety Projects 

Vll. Small Safety Projects •••••.••••• 

I'III. ·Administrative Development for Federal Funds 

IX •. Rail-Highway Crossings. 

X. Reporting Evaluation of Completed HES Projects 
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M!CRIGAN DEP.~ENT 

OF 

TR&'lSl'ORTATION 

• 
Local Services Division 

Guideline for Federal Funding 

of 

Safety Projects 

Msy 1985 

I. GUIDELL~ - Local Highway Agency 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 RRS. 

II. GOAL: 

The Goal of this program· is to reduce highway related accidents through 
Federal funding of projects deter.nined to be at hazardous locations. Im
provemenes are aimed at specific locations rather than general roadway con
struction. Funds are.not intended for the pur~ose of increasing roadway 
capacity, however, capacity can be the Primary caus~ of accidents and these 
projects will be eligible. 

I!!. PROJECT TYPES 

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

l. General Time of Return (TOR) Projects. 
2. Nationally Recognized Cost Effective Projects. 
3. Small Safety Projects. 

IV. DATA COLLECTION & ANALYSIS 

It is the res~onsibility of the Local Highway Agency to set prior~:ies, 
col~ec~ and analyze accident information and to select projects for 
Federal funding. Those chosen should be the most effective in accident 
reduction for the individual governmental jurisdiCtional area. 

Accident information available from Michigan's MALI systen should be used 
as the basis for Priority setting by the Local Age?cy. 

Infor.nat::!..on gathered and analyzed shall be retained in t!l.e Local A.gency 
file. 

To assist smaller agencies, MOOT makes available a sec~ion or ~ts T=af=~c 

and Safety Division (402 Federally funded) to develop 9roj ects for fund
ing. The ser1ice is available upon request and on a limited basis. 
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The following reports are desirable to p~operly· develop a safety p~oject 
and should be retained by the Local Agency. 

l. Accident aenorts - OiALI) A 3 year period is desirable. 
z. Collision Diagrams ~ Helpful in analyzing accident probl~s. 
3. Sketch of ·L~!sting Conditions - Sketch should sho~ relevent informa

tion such as s~reee and lane widths, alignment, and cross-section4 
4. Traffic Volumes -Actual counts are desirable, however, estimates 

will suffice on low volume roads. Ac~ual counes will be necessarJ 
~here traffic signals are involved. 

5. Photograor~ - Before and after are helpful in evaluation. 

V. EVALUATION PRIOR TO PROJECT CONSTRUCTION 

Cost Benefit Evaluation Prediction 

Evaluation of projects shall be accomplished using the estimated time of 
return (T .D.R.) Formula included herein, using current National Safety 
Council· values for property damage accidents, injuries, and fatalities. 
Those projects exhibiting the lo~est T.O.R. factors are deemed to be the 
most cost effective and are therefore given the highest p~iority in the 
progr=.ing. ·process. 

The T.O.R. of the project cast, due to accident reduction, shall be 15 
years for Local Highway Agency Projects. This ~1 allo~ greater coverage 
of Safety projects in local areas that do nat have an intense accident 
proble!ll. 

The T.O.R. computation shall be based on the ~~gineers estimate as submitted 
for progr·amming and shall be re-evaluated at a later date if cost has irl
creased ~>eessively. 

This policy ~ll apply to all Safety Projects, except those indicated as 
"Small Safety Projects" listed herein, Nationally Recognized Safety Pro
jects and Rail-Righ~y Safety Projects. 

'Environmental Assessment 

EnviroDmental Evaluation shall follow the currec.t: Federal Aid Urban and 
Federal Aid Secondary Guidelines for assessmen.t: and classification. It is · 
expected that a consid.era&le number of Safety projec.ts ~11 be classed 
as categorical ~~elusions. This ~1 aid in limi.t:i~g the time required 
for the development of projects and insure obligation of Federal funds in 
a timely manner. 

VI. NATIONALLY RECCGNIZW COST EFFECTIVE SAFETY PROJECTS 

The MDO! Local Services Division ~1 a.llow certain types of safety ·im
provenent projects which have been shown to be cost e£:fective by previous 
nation~de studies· to oe implemented without individual T.O.R. prediction. 
These projects. are: 

l. Traffic Sign . 
2. Rail=oad Signs, Markings, Signals & Gates 
3.. Pavement Markings and/or Delineators 
4. Upgraded and Ne~ Guard Rail 
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5. Br:i!lge Approach Guard Rail 
6. Ra.ilroad Crossing Aligmnen~ Improv.,ent 
7. R""'oval of Roadside Obstacles 
8. Upgrade Bridge Rail 

The above '.rill be eligible for Federal Funding rlt~ut ADT liaLtations 
as this criteria is not relative. 

V!I. S!'.ALL SAFE'IY PROJECTS 

The GoaJ. of this Policy is to be:tter dispense and balance distril:ution 
of Federal Safety funds on a state-rlde basis, by insuring that all Lo
cal Agencies are eligibie eo receive Federal Safaty P.unds. 

Past e.-q>erience has s~wn the~ very few outatate Local Agencies lave the 
intense hazard problems as associa.ted rlth the Detroit Met=~ and large 
city areas of the S~ee. Yet these outstate -areas have a st=ong need for 
Skfery funds for worthy projects. 

To further the GoaJ. of highway safe.ty awareness on a sta~e-wide basis, 
"SMALL SAFETY PROJECTS" will be accepted for Federal Funding rlt~ut 
individual T.O.R. procedures. This policy may invo1ve approximateiy 
30% of the liES s.tate-wide LocaJ. Services Allocation per year. Each 
project. will be rev:f:eved for its wrthiness and its overall cost, so as 
to keep it in the realm of a "SMALL SAFETY PROJECT." Each project rlll 
be accep~ed on the basis of a known history of accidents and/or r~s the 
potentiaJ. for such accidents as dete_~ed by the ci~y/coun~y engineer. 
Proj ec~s shall be c~sen as the mo.s~ cost effective in accideo~ reduc~ion 
for the individ~ governmental jurisdictional areas. Types of proj ec~s 
a:re: 

14 Intersectional improvements 
2. Roadside obstacle r=ovals 
3. Guard rail ins~alla.tion and slope fla~tening 
4. Sboulder rldening and paving 
5. SignaJ. instaJ.la~ion and mode..'"Il:i:a~ion 
6. Vertical and ~rizon:tal aligDlllents im?roveme!lts 
7. Adding lanes (channelizing and tu=ing) 
8. Installation a£ at~enua~ors 
9. Te.-.:rurizing of road=y surfaces 

10. Traffic Signals - Safety rela~ed 

Project ~election will not be limiZed to the above and on a limited basis 
! m.ay include other higlnJay safe.ty imp;'ovemen:t:s as· "SM.UL .SAF::TY P!\OJECTS." 
! 

VIII. ADMIOTISTRATIVE DEVEI.O~ FOR FEDERAL E1lmJS 

To de'Telo-p funding procedures, after safety evaluation and priorit7 selec
t~on, the regular Urban and Secondary guidelines ~11 a-pply, as a~propriate. 

IX. RAIL -H !GHWAY CROSSINGS 

The Grade Crossing Im-provement Program utilizes the Hazard Ind~~ Rating 
(E.I.R.) to initiate grade inspec~ions by a diagnostic teac. Ins?ectors 
from the Depar~ent's Railroad Safety Section are the team leade~s and are 
respons£ble for completing the Grade Inspection Re~ort~ 
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The re:uarks section of the fonn wuld include data relative to people, 
factors, and hazardous mat.er:f.a.ls.. The H .. I .. R. is then again utilized to 
determine the order in which improvement projects are submitted with one 
exceptitn: FlexilJility in the program is maintained by being able to 
take advantage of a scheduled higrn.ay improvement to include an improve
ment in a rail-hig!Nay· crossing. 1'1\e crossing improved cay nat appear 
near the top of the project listing, but lJy incorporating the twa pro
jects a lower cos~ can be utilized .. 

a. Hazard Ind~ from State Inventory Program 

Hazard Inde."CRating ·('d;I;R.) • Average Daily Traffic (A.D.T.) 
x Average 24-hou:r Train Movements x Protection Factor 

Rrotection Factors 

1. 00 - Reflectorized Cross buck Sign 
0.30 -Flashing Ligfu:: Signals 
Q.27 -Flashing .Lighc Signals -nth Cant:Uever Arms 
0.24 -Flashing Light Signals .nth Cant:Uever Arms and Hal.f-Roadway Gates 
0.11 - Flashing Lighc "i.th Hal.f-Road""'Y Gat-es 
0. 08 - Flashing Light Signals .nth Cant:lleYer Ar.ns and Hal.f-Roadway Gates 
0.05- Flashing Lighc Signals Yith Cantilever Arms, Half-Roadway Gates, 

and Traffic Signal ~terconnection 

NOTE: Railroad Safecy does noc account for interconnected traffic lights 
in their inventory data. 

The MOOT Local Services Division may reserve certain portions of the an
nual RRS appropriation to fund' wrt:hy specialty projects such as, but noc 
limited to, railroad consolidation projects. Evaluacion and selection 
of these prajec:s shall receive individual attention. 

REPORTING EVALUATION OF CCMPLETED HES PROJECTS 

The Local Hig!Nay Agency shall be responsible far reporting to MOOT, eval
ation of the Safety P:raje~ after construction and trial period. This may 
consist of the time of r~urn comparison, oefore and after and/or a ~rd 
report of the evaluation of the safety aspects of the project. The evalu
ation s&all include as a minimum, a two year Oefdre/afzer accid~ compari
son far the accident categories which the project ...as e.":::'Pected to add=ess 
(sho"U an !&a analysis), and far overall accidents at that location. 
This repart s·liall ce suemitted to the MOOT Local Services Division. Re
pol:'t.ing Sefare and after evaluations will hot be required for 11 SM..-U.L 
SAFETY PROJECTS\' and '~TIONWIDE COST EFFECTIVE PROJECTS" as previously 
listed herein • 
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