


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

This is the Twelfth Annual Report of Michigan's Highway Safety Improvement
Program. The report covers the period July I, 1984 through June 30, 1985.

The Highway Safety Program summayry is found on page 3. In general, all of the
categorical projects were Ildentified and selected following the Highway Safety
Tmprovement Process, outlined in the Appendix of this report. Over $82 million
of safety projects ware identified in this years report. This is
significilantly greater then in recent years, reflecting the greater
availabllity of funds at the federal and state level.

In addition to implementing safety justified projects, the department continues
to emphasize the 3R/4R type construction program. These projects are all re-
viewed to insure that appropriate "safety enhancements” are included with par-
ticular atteuntion to the roadside enviromment and to locations experiencing
documented concentrations of accidents.

This report incliudes evaluation of the HES program. The evaluation incor-
porates. statistilcal controls which account for accident trends and "expected”
changes In before—-and-after accidents.

Also in this report is a revised Highway Safety Improvement Process (HSIP).
The major revision of the HSIP is inclusion of guidelines for federal funding
of safety projects on the nontrunkline system. These guidelines were prepared
by the Department's Local Services Division and approved by the FHWA.



Highway Safety in Michigan - The Year in Review

For the first time since 1978, Michigan experienced an increase in highway
fatalities in 1984. There were 1,556 deaths statewide, 16.9 percent more than
reported in 1983, and the most since 1981 (1,589). Total accidents and in~
juries were also up in 1984 to 335,200 (300,800 in 1983) and 150,8C0 (135,800
in 1983) respectively. On the positive side, the death total was 15.8 percent
below the 1,849 killed in 1979 and 37.4 percent below the 2,487 fatalities re-
corded in the record year of 1969. We are also encouraged by 1985 accident
data, through July. While vehicle miles traveled continue to increase, fatal-
ities, through September, were about 4 percent below the same period in 1984.

The 1984 fatality rate was 2.4 per 100 million vehicle miles, a 14.3 percent
increase over the 1983 rate of 2.1, but still below the natilonal rate of 2.7.
Travel increased by over three percent between 1983 and 1984 from 63.6 to 65.7
billion vehicle miles traveled.

Enactment of a mandatory front seat safety belt law culminated long term
efforts of Michigan's safety community. The law took effect on July 1, 1985,
and results appear promlising. Preliminary data indicates that 134 roadway
fatalities occurred between July 1, and September 31, 1985 compared to 484
killed during the same 1984 period. Pre—law publicity apparently resulted in a
seat belt usage increase to 23 percent in 1984 among accident victims, compared
to 18 percent in 1983. Observation studies conducted subsequent to enactment
of the law indicates that seat belt use has increased to about 60 percent.
Statistical analyses of the law's effects will be conducted by the University
of Michigan's Transportation Research Institue under contract to the Michigan
Office of Highway Safety Planning.

Child restraint use also continues to increase and safety benefits are being
documented as a result of Michigan's child restraint law. Casualties involving
children covered by the law have decreased by about 25 percent since enactment
of this legislation.

Continued enforcement of Michigan's drunk driving laws is indicated by arrests
for drinking drivers which increased 22 percent from 653,451 in 1982 to

79,812 in 1984. The involvement rate of drinking drivers in fatal accidents
dropped about three percent (53.3 to 50.6 percent) during the same time period.
However, public controversy and debate have, at least temporarily, stalled
initiatives to implement a statewide sobrlety check lane program.

Compliance with the 55 mph speed limif remains a major concern. Federal
transportation funds are threatened by the slow but steady escalation of speeds
in Michigan and in other states. Federal law provides for a penalty of up to
10 percent of funds allocated for primary, secondary, and urban systems
highways if more than half of a state's motorists exceed the 55 mph speed
limit. Adjusted survey data for 1984 shows 50.3 percent of Michigan drivers
within the limit, compared to 51.5 percent in 1983. In response to this trend
the Michigan Department of State Police increased enforcement efforts in
August, 1985, including use of aerial surveillance units.

Obviously, the accident/casualty increase in 1984 is cause for concern.
However, we are confident that the setback is temporary, even though reasons
for the increase are not clear. With continued federal support for improved
highway facilities, agressive law enforcement and education efforts and
increased safety belt use, we anticipate an improved record in 1985 and beyond.



Highway Safety Program Summary (Obligated)
July 1, 1984 - June 30, 1985

: Federal Categorical

Hazard Elimination Safety 6,431,756

Rail/Highway Crossings 5,906,588
Pavement Marking 125,989

Other Federal Funds

Interstate 29,340,000
Primary 20,485,130
Seconday 714,275
Urban 7,618,060

State Funded

1,321,478

State/Local Match
10,593,260
TOTAL ' 82,536,476



Federal Funding of Highway Safety Improvements in Michigan

As of Junme 30, 1985, Michigan had obligated 129.8 million or 94.4 percent of
its total since 1974 apportioned combined federal aid safety construction
funds available. That total includes obligations from the various categorical
programs as follows:

Obligated Percent of

Program (Millions) Apportionment
Rail Highway Combined

On System $57.5 937%

Off Systenm 7.3 997%
BES 40.0 91%
HH, ROS 9.6 100%
Pavement Marking 15.4 100%

From July 1, 1984 to June 30, 1985, $12,464,333 was obligated from the various
categorical funds (not including the special bridge replacement program on the
state and local systems). Hazard Elimination obligations totaled 36,431,756

Rail/Highway obligations $5,906,588, and Pavement Marking program obligations

$125,989. 1In additioun to the Pavement Marking Program funds obligated during
this past fiscal year, the department allocated approximately §3.5 million for
retracing pavement markings om our state trunkline system.

As noted on the "Highway Safety Program Summary” $29.3 million of Interstate
and $28.8 million of Federal Aid Primary, Secondary, and Urban funds were
obligated for projects primarily justified based on safety.

Evaluation of the Hazard Elimination program and a several other federal/state
funded projects are also included in this report. Due to discontinuation of
PMS program funding, Tables 3 and 4 relative to that program are not included.
Following is Table 1 (Procedural and Status Information) which summarizes the
department's location referencing, traffic records, and rail-highway grade
crossing systems. )




TABLE 1

In-a:ribe "Y' Cades on separate sheet and attach to this table.

1/1/81-6/30/t5

HIGIWAY SAPETY ITMPNOVIMENT PROGIAM
nyar  Michigan S ANNUAL REPORT 1985
IPs ¢ong PROCEDURAL AR STATUS INFORMATION
{(Alpha)
’ (1 BAY LOCATION TUTERENCE SYSITMG TRAFTTC RETOIDS SYSTIH
Expecicd Types of Automated Correlation | Automated Correlat ion
llighway System Miles Covercd Conpletion Type of location §| Data Collected of Accident ond of Accident aml
Line {Percont) (Year) Neferonce Method || ond Maintained § Highway Data {(Percent} | Volume Data (Peveoni)
1 (1] (2) (3) (4} {5} (6) S
i Interstute 100 N/a M ANT 100 1]
! State - F.A, 100 N/A B-11 ANT 100 100
103 Ltate - Non-F.A, 100 H/A D-11 AT 100 100
HE local - [L.A, 100 H/A - AT 9 0
115 lucal - Hon-PLA, 100 N/A i1 AT ) f
o VAZAIY ELIMINATIONS PFATLOAD-THTG MWAY CGIADE CROSSTNGS i
Criteria for Identifying | Criteria for Setting || - Project Conpii jance With MU ]
llighway System flazerdous Locations, Project Priorities Inventory | Priorlty [ Crossinps Uppraded | Hot Complying [ CompITanc’]
Lone Sectlons and Blements Update | Selection| ##7/1/13-6/36/82 |Humberf 1 Target Date
B #(7) *(8) ') £(10) (11} (1z) f(13y | {14}
201 interstata -ARILRS CEIPTV .
Qul State - [LA, AEHRS CEIPTY B AINTHPTVW H/a 0 ] H/A
203 itate - Non-P.A. AEHRS CEIPTV B AIHPTVH Nfa H a N/A
g {ocal - B.A. AEHRS CITPTY i ANIHPTVH H/A ] 1] N/A
208 fucal - Non-L.A. AEIIRS CHIPTV i AIIHPTVH H/A 0 ] NJA
F.A. = Federal-Ald Indicate reporting
# = If moro than one codo applies, show oll appropriste cedes. peried:
A% = See instructions, 1/1/73-6/30/85:




HES Program Evaluation Data

Thirty—two completed federally funded safety improvement projects were eval-
uated in this year's annual safety report. Project types include lane
widenings, realignments, signal installations and upgradings, pavement friction
improverents, and various other types of roadside and roadway lmprovements.

Accldent data was collected before-and—-after each project for one to three vear
periods and is summarized below. The average before/after period evaluated was
2.44 years. The 32 projects experienced a total of 1802 accidents in the
before period with nine fatalities and 914 injuries. After accidents totalled
1,483 with six fatalities and 657 injures. The 32 projects cost a total of
$6,724,600. An annual accident savings of 1.24 million resulted in a project
time=of-return (T.0.R.) of 5.43 years which is much better than the 10 year TOR
goal outlined in the Highway Safety Improvement Process.

Time=of=Return (T.0.R.) Evaluation
of HES Safety Projects

Before After
Fatal Injury PD Total Fatal Injury PD Total
8 (9) 578  (914) 1,216 1,802 4(8) 420 (657) 1,039 1,483

Before Accidents costs $11.15 million. After accident costs $8.13 million.
Savings $3.02 million. Annual savings $1.24 million based on 2.44 years.

In addition, a2 statistical evaluation of the 32 HES projects was undertaken
which used "eontrol" samples te account for statewide accident trends. The
statistical tests reflect evaluatlon techniques endorsed by the FIWA in
"Evaluation of Highway Safety Projects” (Janmuary 1979). Specifically, the
polsson technique, 95 percent level of confidence was used. "Before"” and
"After” accident data for like periods were compared, usually one to three
years. The expected "After” period accident frequency (Ef) was calculated
using the following formula:

Ef = Bps X Acr

of
Bpf = Before Period Accident Frequency
Apf = After Period Accident Frequency

A.¢/Beg = After Control Group Accident Frequency/Before Control Group Accident
Frequency

Eg = After Expecte& Accident Frequenﬁy

That analysis indicates that total accidents at the 32 project sites decreased
13.4 percent greater than "expected”.

The HES projects were further analyzed by project type. Three categories were
evaluated; lane widenings (20 projects) friction improvements (3 projects)
widenings and shoulders (6 projects) and miscellaneous ( 3 projects). Appro-
priate control groups were utllized to establish trends for each project type.
Both "lane widenings™ and "miscellaneous” projects evidenced statistically sig-
nificant accidents reductions of 18.6 and 16.4 percent greater than "expected”.
“Friction Improvements"” and "widening and shoulder"” project types did not evi-
dence accident reductions as great as "expected”. The statistical evaluation

table follows.




Statistical Evaluation of
HES Safety Projects

Project Type Bpf Apf Acf/Bcf Ef ZReduc. Significant
All '

Projects

(32) 1802 483 0.951 1713 13.4 Yes

1A 1p 1G 3B 843 655 0.955 805 18.6 Yes

Lane Widening
(20 Projects)

1D 3F
Friction Improve-
ment (3 Projects) 71 74 0.925 66 0.0 No

3A 3B 3D 3E 3R
Widening & Shoulders

(6 Projects) 249 244 0.925 233 0.00 No
1C¢ 1F 1G

Miscellaneous

(3 Projects) 639 510 0.955 610 16.4 Yes

Other Federal/State Funded Project Evaluation Data

Twenty—-two completed noncategorical federal/state funded safety projects were
also evaluated for this years annual safety report. Project types are similar
to those in the HES program evaluation.

Accident data for each project was collected and is summarized below. The
average before/after period evaluated was 2.4 years. The 22 projects cost a
total of $3,185,400. An annual accident savings of $2.32 million resulted in a
project time-of-return (T.0.R.) of 1.4 years, which i1s considerably better than
the desired 10-year T.0.R. goal for safety projects.

Time-of-Return (T.0.R.) Evaluation
of Other Federal/State Safety Projects

Before : After
Fatal Injury PD Total Fatal Injury PD Total
13 (14) 1020 (1596) 1885 2918 3 (3 783 (1255) 1596 2382
Before acci&ent costs $18.83 million After accident costs $13.25 million

Savings $5.57 million
Annual savings $2.32 million based on 2.4 years.

A statistical evaluation of the "Other" Federal/State Safety projects was also
completed. It is similar to the previously discussed HES statlstical evalua-—
tion. The following table documents that all 22 projects witnessed a reduction
of accidents 14.2 percent greater than expected. Lane widenings (12 projects)
and friction improvements { 4 projects) reflected statistically significant
reductions. The "miscellaneous” project category type witnessed an accident
reduction, though it was not statistically significant.




Statistical Evaluation of Other Federal/State
Safety Projects

Project Type Byt Aps Aor/Bcof Ef ZReduc. Significant

All Projects
(22) 29138 2382 0.951 2775 14.2 Yes

1A, 1G, 3B
Lane Widening ‘
{12 Projects) 522 276 0.955 499 &4.5 Yes

37
Friction Improve-—
ment {4 Projects) 447 322 0.925 413 22.0 Yes

3A, 3B, 3D

3E, 3K, 3R

Miscellaneous

(6 Projects) 1949 1785 0.925 1803 1.0 No

Following are completed FHWA "Table 2's" for all of the 54 projects. 10-11-85
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HIGHWAY SAFETY IMPROVEMENT 2ROGRAM AND
FAVEMENT MARKING DEMONSTRATION PROGRAM

ANHUAL REPORT 198

Page 1 of 4

#threshald ler reporring PDO accidencs thac are included in this Table {i.e., minimum dollar value, towaway, etc.)

t R

(Alpha) EVALUATION DATA FOR COMPLETED maovmms
§ G, @ o Exp;:usure
- b E g
,,\,E ﬁﬁ . ‘? & HUMBER OF ACCIDENTS 8. Infomation . b
boa 849§8 |dw3i 4 g3 K |8
-.:.G'g 3:».—« 50:’ Bef ‘.'13 ol.: hg'g
el qEaw 2 g e elora After a8 = dl o=l
“ E ) E‘ = & Refors Aftexr EE g-ﬁl ke
-t & A Mosg. | Fat., | Inj. | PDO*®* | Tot. | Mos. | Fat. | Inj. | PDO¥ | Tot. AADT AADT & = |=
3) {3) (4 (il (e) (7 (8) (9) k) | an baa b an | ag {as) {js) (17) {18) anlleul iy ¢
TAIB3E 295.8 1 X 36 Q 4 {4) 1! 15 36 o, 3 (6) 11 14 F U 4 i
1438 45.8 1 o fxll 24 o e a4 |6 {24 | 0 o | 3| 3 ||F ulz P
T1A3B 290.5 1 X 26 0 19 (27h 43 60 26 4} g (20) 28 37 F R 4 Ny
TA3B 92.5 ] X 24 .0 29 (54) 74 103 24 0 ) 36 (48) 57 93 F 1] 5 1y
1A38 117.7 1 X 17 g (15} 10 19 17 1 (1) 7 (123 11 19 P U 4 1y
1A3B 87.4 1 X 17 0 8 (10)} 10 18 17 0 4 (7) 1G 14 P 2 1y
TA3B 392.8 1 X 32 ) 11 (23) 31 42 32 0 16 {25) 4 57 F U LT
1A3B 83.1 2 X 25 1] 4 (5) 19 23 25 0 7070 7 24 F U 2 1y
1A38 195.8 1 K| 24 i) 5 (5} ] 21 26 24 a 3(3)} 9 12 E vz |y
1A3B 666.7 i X 36 T{2) {23 (39) 39 63 36 0 10 (14} 17 _27 F R i Ly
TA3B 168.0 1 X 30 0 31 (54) 56 87 30 ] 22 (40)] 58 80 F R 4 1y
1438 159.5 1 X 2a 0 52 (87} 63 15 | 24 0 |36 (71)] 93 129 F e
1A%8 197 153
2595.6 26.2511 (2) 355 379 577 1 (1) 263 355 509
$200.00




TARBLE 2

Page 2 of 4

o HIGHWAY SAFETY IMPROVEMENT DROGRAM AND —_—
Michigan M 1 FAVEMENT MARKING DEMONSTRATION PROGRAM
TIPS CODE RNNUAL REPORT 198
(alphz) EVALUATION DhTA FOR COMFLETED IMPROVEMENTS
’ § e by Expasura
: = NUMBER OF ACCIDENTS o <
"y ;;,‘3 ﬁ?‘; 8 g *E g N .g @ Information A
it adg 33838 [Hyg 31 s - 5 1 °%alg
'ﬂ h ' :‘; --43 -3 'E Sﬁ 5 g .g Before After 3 3 — 5}1 ; b ]
of dt by A ia a - (& K]S 0 © .0 ;:Eg -
ot B e g m 5 & Beforae After SB[ B3
it ~ & A Hoa, | Fat. | Inj. | PDO¥ | Tot. | Mos. | Fat. | Tnj. | FDO¥ | Tot. AADT AADT 2T Z ja
{1 (3 (3) (a) 1M (6) 1 (! (8) (9) oy | oy a2 a3 §oaa {an fjas d (a7 (8) | aalizey] enl ¢
e 112101638 4914 2 X 24 n 11_{190. 20 39 24 0 5 {5 a5 50 F 1] 4 ju
HE 14101636 106.0 1 X 12 0 LM 3 4 12 i) 3 (4 4 7 P U 2 1]
HE 11A101G38 305.3 2 X 24 0 16 (24) 44 60 24 0 5 (8 21 26 F U 2 1y
HE 1 TATD1G3B 63.9 1 X 24 1] 19 {29h 24 43 24 [ 5 (6 19 25 F R 21U
HE | TA1G3B 212.7 1 X 27 0 34 (520 49 83 27 0 10 (1) 33 43 F R 4 34
HE | 1A1G3B 88.1 1 X 23 0 11 (173 18 29 23 0 16 T 20 P R 2 iU
268 (¢S
TOTAL[ LADGAB 1172.0 22.3 0 b2 (142} 166 258 0 33 (4q) i08 141
8 s
136 7 24 126 349 475
HE 1c 817.6 Ml za | 2(2) Ty | 441 | 579 o |12, _
HE 103F 268.6 M 36 1] 6{7) 15 21 36 0 5 (7 4 9 F R 4 L
HE 1D3F 231.2 1 X 26 0 6(9) 2 8 26 0 Q 0 4] F R 2 L
HE 3F 67.0 3 X 12 0 15 (22 27 4z 12 0 16 (24) 49 b5 P U 4 L
| ToTaL | 1D3F 566.8 74 27 (38} 44 71 21 (31) 53 74
24 A7 L
towaway, etbc.)

*Threshobl [or reporting PDO accidents

that are included in thie Table (i.e., minimum dollar value,




TABLE 2

HIGHWAY SAFETY IMPROVEMENT PROGRAM AND

Page 3 of 4

Michigan Mot PAVEMENT MARKING DEMONSTRATION PROGRREM
2IPS CODE ANNURL REPORT 198
- (Rlphi)“ EVALUATION DATA FOR COMPLETED IMPROVEMENTS
5 S a ] Exposura
- ID =~
N % 2 '§ *é 5 *? | NUMBER OF ACCIDENTS 8, Information - .
poe (8558 (8984 43 5 | Calg
583 | 4538 |3°8) ¢ Befora Atcer LE: oyl g 83
@ i Ba~ g Hl s a @ .4 _QE-H
a e g & Before After bBhl -2
A & A Mos. | Fac. | Inj. | PDO* | Tot. | Mos. | Fat. | nj. | Poo¥ | Tor. BADT AADT 7| £ |&
(3 {3) (4] 1511l (&) {7 {8) (9) (10) 1 a3 F 32y | (13) | (14) § (15) j}(16) (17} {18) afjzer 1y (2
iF 7.5 1 X 15 4 1 {1)]13 {23} 20 34 15 0 g (15 S 18 P U 5 14U
16 25.2 2 1 xf 2l 0 |8 B | 2 20 | o )78 w0 | 17 F U2 U
39
TOTAL 1F¢ 102.7 3 19.5 | 1 (1)121 (32} 38 60 0 116 (23] 19 35
A 236.7 1- X " 24 0 1 (7) 0 1 24 0 3 (10} 1 4
3A3E 147.5 0.6 | M 23 0 [3({8)| 2 5 23 2 (2) 0 2
47
TOTAL 3aE | 384.2 23.5 0 4 (12) 2 6 0 5 (12} 1 6
3B 49.3 1 X 28 0o {1} 2 3 29 0 0 1 1 F R 2 U
3B5J 111.8 1 X 24 0 2 (5) 3 & 24 0 0 4 4 F u 2 1L
53
TOTAL 3B 116.1 6.5 0 [3(6) 5 8 ) 0 5 5

--‘-.'_:i #phresholl [or Teporting POO sccidents that are included in this Table {i.e., minimum dollar value, towaway, etc.)




TABLE 2

HIGHWAY SAFETY IMPROVEMENT PROGRAM AND Page 4 of 4

FAVEMENT MARKING DEMONSTRATION PROGRAM

Michigan LM cc;lnt‘ BNRUAL REPORT 198
FIps CODE EVALUATION DATA FOR COMPLETED IMPROVEMENTS
{Alipha}
8 8 a . 8 NUMBER OF ACCIDENTS g Exposura
i «aBE_ |3 5 . Infornation w |8
. S L T ] ] o - °
: P | LERE Sw ) o % B o EE
x L 4 ye o> 4 o wl w8l
548 34 (3°%] % Befora - : Afver L Sl g 83
w o 4522 & HlS d v @ .0 .nE--—o‘
n 2 & I 5 & Befora After g 5 5 e
i o & A Mos. | Fat. | Inj. | Poo¥ | Tot. | Mos. | Fat. | Inj. | PDO¥ | Tor. AALT AADTT &~z |4a
Line (‘51 {3} 4y 1l (6) (N {8} (9) (10) I ddu § a1 an b ae | as (as) (n {18} 9Nl(2e); (21} (2
o 303E 264.9 0,25 1 Ml 15 0 N2 (19} 4 16 15 | 0 s(8) 10 16 P g1 210
" :
oo m 3D3R 447.8 8.6 ) M|l 36 |3 ({3) 13 (65} 54 100 36 |5 (5) 142(67}] 86 131 E R| 21U
g
wx 03 3E 41.1 1 i 29 1y {24 1 4 29 0 201 1 3 F Rl 21U
Pl G4 3E 170.8 3 X\ 36 0 41 (68) 82 123 36 0 . lis{zz)l 72 88 F ul s |u
T 116
w;q;} 05
ToTAL 3pER] 924.6 29 14 (4) ps(154)] 141 | 243 3 {5) lea(105} 169 | 238
578 420
TOTAL ALL | 6724.6 8 (9) ['914 1216 1802 4 (6) | “g57 11059 } 1483
T oe
to10
1
12 i -
v~ .13
AT 14
15

#phrechold (or reperfing PDO accidencs that are included in this Table {i.e., minimum dollar value, towaway, etc.)




TABLE 2

HIGHWAY SAFETY IMPROVEMENT SROGRAM AND
PAVEMENT MARKING DEMOMSTRATION PROGRAM

Michigan L i”s cornv ANNUAL REPORT 108 -
: I = EVALUATION DATA FOR COMPLETED IMPROVEMENTS |
{Alphza) -
1 ] “ 1 Expaaura ]
5 R ,, U HUMBER OF ACCIDENTS E “ information | "y
—~ H 1 1
TS EEERE I : ; HErs
" A>a fHOB Befora £ 25 : - B Elu
o -t g dedw | 7 Aftex 5 i W .0 .n.ﬂ A -
n u SaR~ & H|= = Before After | | NS
b & 4 4 Mos. | Fat. | Ini. | ppo¥® | Tot. | Mos. | Fat. | Inj. | PRO¥ | rot. AADT ADT | ! &7 = ja¢
o) (3) {4) 1151l (&) (71 (8) (3 (10) | @y §ot32) b o(im | 14) § o(3s) {|(16) a7 (18) 1 QUapeau)] (21} (2.
1A 25.6 5 P xfl 16 § o 3(e) s 18 | 16 o sl 1 | 10 » ul 6 ln
1A 23.9 Vol iz po bz o 18 | 171 o 17(9] 25 | 32| p i u 4 lu
1A - 13.9 1 X 25 0 6 (12)] 24 30 25 ] 1{1) 7 8 F ’ U 5 ju
\\
TOTAL 14 63.4 0 26 {35)] 4q 66 0 |26 (42] a3 59
1A3B 142.8 1 X 28 0 12 {18) 8 20 28 0 8 {12 13 21 F - R 21U
. _ r
1A3B 53.4 1 X\ 27 0 10 (12)] 36 46 27 0 15 20 F ! 1] 4 11U
1A3B 10.5 1 X 27 V] 2 (3) 16 18 27 0 5 (10 30 35 F U 4 ju
1438 147.5 1 Xl 29 0 17 (32)] 27 44 29 T (1)i10 (23 4 15 F i U 4 ﬁ
TA3B 153.9 1 X 30 2 (2) s (20 7 48 30 0 |10 (16 14 24 F U 4 1D
TA3R 88.9 1 X 24 0 5 {9) 1 16 24 0 & (10 v 13 F ! R 4 v
1A3B 40.8 1 X 30 0 P2 (28)} 28 50 30 0 4 (5) 29 33 F U 6 |D
TOTAL 1A3B 631 2 (2) Ba(123}1157 242 1 (1148 (83)] 112 161

#rhreshobd for reporting PDO accldents that are included in this Table {(i.e., minimum dollar value, towaway, etc,) $200.00
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HIGHWAY SAFETY IMPROVEMENT DHOGRAM RAND Page 2 of _3
L PAVEMENT MARKING DEMONSTRATION PROGRAM
; Michigan L M {} _ ANNUDAL REPORT 198
) FIES COD2 EVALUATION DATA FOR COMPLETED IMPROVEMENTS i
{Alpha) :
g B 2 o Expoaure
| 2 BE- o % NUMBER OF ACCIDENTS g Information ‘ ]
P nudg Yy 8 : o3 I o °
3y (8388 [dui|z 3 4 ® 4l 583
wy :«'g e 508 | Before After B — & o 2lg
a2 depe & Bi° g @ o .0 n'g v
nn Sak [n B Before After ' B2
i & # A Mas. | Fat, | Inj., | PDO* | Tot. | Mos. [ Fat. | Inj. | PDO* | Tot. AADT AADT == e
(3] {3} (4] {5)]] {6) {7) {8} {9} (10} (111 {123 (13) {14) {15) {[{(16) {17} (i8) (agem i
TA1G3B 542.9 0.48 | M 36 0] 99{18¢) 89 188 36 0 19(32) 30 49 F U |4 D
10 3F 207.0 1 M 36 0 15{28) 11 26 3 1 o 3(3) 4 , 7 F R 2 U
TOTAL lapgl 749.9 0 114(214% 100 214 0 . |22(35) 34 56 F -
3F 332.5 1 M 36 [1(1} |48(76) 87 136 36 0 35(53) 51 ‘86 F R 2 U
3F 57.9 1 X 36 F1{1) 25(36) 118 144 36 0 24(36) 98 122 F ] 4 U
3F 23.4 0.3 | M 36 0 17(19) 28 45 36 0 3{5) 21 24 F R 2 U
IF 76.1 1 X 38 1) 14(24) 107 122 36 ¢ 18{35) 72 90 F U 4 _ U
TOTAL 3F 489.9 3{3) 1104/159 340 | 447 BO/129 | 242 1327
3A 606.4 0.87{ M 36 0 42761 97 1139 36 0 (32760 73 105 F R 2 U
3B J02.2 1.47 M 25 2(3) [13(22) 45 60 25 0 13(20) 54 67 F R 2 U
30 101.0 2.8 (M | 22 |1y | a0ay] 22 | 27 24 . 0 (82| 30 |38 ||F R |5 |u
' $200

Afhreshold for repecting PDO accidents that are inecluded in this Table (i.e., minimum dallar valve, towaway, etc.)
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HIGHWAY SAFETY IMPROVEMENT DROGRAM AND Page 3 of 3
Michigan Mol FAVEMENT MARKING DEMONSTRATION PROGRAM
755 CODE ANNUAL REPORT 198
(Alpha) EVALUATION DATA FOR COMPLETED IMPROVEMENTS
5 T u 3 Exposura
B =3 X B8

a1 *:;,f o § 45 = f? & MUMBER OF ACCIDENTS 5. Intommataon Y
B ESs 18388 (Fuidiz ¥ 5 |8 ,le
AR oo 18°8] 2 Before After ER: WEEIEE
YT B 508 & KIS W G o p‘g =
P-H a o 31 [ 5 . a Hefora After '5 :15 g 2
} A S 4 Mos. | Fat. | Inj. | PDG* | Tot. | Mos. | Pat. | Ini. | PDO¥ ] Tot. AADT AADT &1z |A
{1 (3 {3) (4} L1511l (8) (7 {8) ) ooy oan b an §oan | e §oas) e (17) (18} (191{lf2ze)d 21yl (2

3E3R 152.2 1 XY 30 1(1) 17(28) 40 58 30 0 3(4) 4 7 F R 2 U

TOTAL-BABDE 1161.8 a{5) |76 1250 204 ] 56(113) 161 217

B16 . 551 .

3K 60.0 3.7 | M 24 4(4} 7933 | 1037 {1657 240 | 2(2) 853 | 1014 | 1567 F vl 4 i

K 28.6 2.2 |M |28 3 1 7 a 28 Q 0 0 ) F 1] 4 (U

617 551 .
TOTAL 3K | 88.8 4(4) 934 | 1044 {1865 242) 853 | 1014 11567
1020 781
TOTAL ALL | 3,185.4 13(14)} 1596 | 1885 (2918 3(3) 1255 | 1596 2382

S 1 -

#Threshold for reporting PDO accidents that are included in this Table (i.e., minimum dollar value, towaway, etc.)

$200




Safety Program Activities

A Safety Improvement process was first outlined in our Eighth Annual Report in
1981 and revised last year. This years report includes a further revision of
the Safety Improvement Process, located in the Appendix. Major changes linclude
a process for developing and implementing non state trunkline HES projects.

As outlined in last years report, engineering evaluation and analysis on the
state trunkline system continues to be the primary responsibility of the
Traffic and Safety Division's Safety Program's Unit. Major activities of the
Safety Program Unit are discussed helow.

Crash Analysis/Roadside Safety Program

The Crash Analysis/Roadside Safety group evaluates approximately 2,000 trunk-
line locations which exceed predetermined threshold numbers of total accidents
or accident types (including ran—off-road), in a two-year period. A more de-
tailed 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, last year approxi-
mately 150 accident analyses were conducted for road and bridge projects.

TOPICS Program

The Traffic Operations Program to Increase Capacity aud 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 citles
with populations greater than 10,000 to assure a comprehensive, integrated
effort to indentify and solve traffic engineering problems. The local street
review 1s accomplished by our Community Assistance group funded by Federal
Section 402 funds distributed through the Office of Highway Safety Planning.
The TOPICS reviews are closely coordinated with the Metropelitan Planning
Organization (MP0O) in 15 larger urbanized areas and with appropriate local
officials in the smaller communities.

During the past year, we completed TOPICS studies in Adrian, Owosso, Monroe,
Traverse City, Niles, and Flint (Genesee County). The six studies involved
review of 204 locations experiencing concentrations of accidents or congestion.
Fifty-four percent of the locations were on the state trunkline system and 46
percent were on local street systems. Corrective recommendations totaled 291
and consisted of 249 low—cost operational actions and 42 capital outlay (con—
struction) projects. Based on a conservative five percent expected reduction
in total accidents for each of the operational recommendations and a $2,000
average implementatlon cost, the time of return (TOR) for the operational im-
provements is estimated to be less than one year.

Constructlion projects ranged from pavement friction improvements to inter—
section and corridor widenings. Thirty—four of the 42 projects potentially
qualified for HES funding. Additional considerations, such as capacity, were
involved in recommending the eight other projects. The average cost of the 34
safety justified construction improvements was estimated to be $123,000 and the
average annual benefit was estimated at $30,000, providing an average TOR of



about four years. By December 1984, 50 percent of all 1984 calendar year
recommendat ions had already been Iimplemented. A minimum 90 percent final
implementation recorded is anticipated.

Community Assistance Program

The Community Assistance Program assists in the identification, analysis, and
correction of locatlons experiencing accident concentrations. The program is.
funded by a Section 402 grant administered by the Michigan Cffice 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 1984-85, the Community Assistance Program analyzed 108 locations.

Ninety-four were included as part of TOPICS reviews and 14 were completed on a
special request basis.
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I. Planning
A. Data Collection
1. Accident Data

The Michigan Department of Transportation utilizes a comput-
erized crash location reference and analysis system referred to
as the Michigan Accident Location Index (MALI). The MALI sy-
stem generates computerized descriptions of traffic crash loca-
tions directly from the information reported by the police

of ficer. The system uses a street index composed of distances
between intersectlions, alternate street names, and accurate
¢ity 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 tech-
niques to collect traffic volume data om the trunkline system.
;; The counting network consists of 110 PTR's 393 portable traffic
. recorder "A: stations, and 2858 portable traffic recorder "C"
stations. ATR 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 classificatlon surveys are conducted year-round at all

the permanent traffic count stations by manual observation for

8- and l6-hour periods. This data 1s used to determine the mix
of commercial traffic on the trunkline system.

Special intersection traffic surveys are conducted on a "re-
quest 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 wvolumes are Included, when appropriate.

All traffic volume data 1s stored on magnetic tape in the
department's central computer. This information is used to
estimate present and future traffic on the state trunkline

e system, analyze traffic flow at specific locations, and monitor
: annual and seasonal traffic trends.
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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 1Is also transmitted to the FHWA in
Washington, D.C., to assist In identifying national traffic
trends.

As a result of the Surface Transportation Act, vehicle speed
data is also collected statewide. This information is col—
lected using automatlc equipment from 44 stations (see Exhibit
II) and is reported on a quarterly and annual basis (MDOT #66).
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 De-
partment 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
avallable in the Traffic and Safety Division.

Highway Data

Many different inventories are maintained which include highway
data. These files can be generally characterized as length or
point highway data. Length data includes roadway features and
roadway alignment. Examples of roadway features include fa-
cility type, tyoe of parking, surface type, and roadside type.
Roadway alignment data is not generally available from a single
source and is wsually collected and stored in response to speci-
fic needs. ’

Point highway data includes traffie control devices (signs and
gignals), guardrail, interchange configuration, intersection
geometry, structure, and bridge data, railroad crossing infor-
mation, (see d below), and utility placement.

The computerization of the department's highway related data

is the subject of continuing review. The task force, which was
formed last year, has developed several recommendations to
improve the integration and accessibility of our highway data
systems.

These highway data gsystems warrant special mention:
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.
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The system is used to document and evaluate roadway geometrics
trafflie control devices and is updated periodically. '

b) Sufficiency Rating

MDOT 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. Fach 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 1g assigned the maximum of 30 points; a sag-
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.

The Highway Sufficiency Rating Report is published biennially.
A copy of a typical page is shown in Exhibit III.

¢) Pavement Management System

The department is also developling a pavement management sy-—
stem (PMS) which rates the pavement surface, based on ob-
jective assegssment of its quality. PM3S is a uniform sy~
stem which allows Districts to define the condition status
of pavements; identify boundaries of potential rehabili~-
tation 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 pro—=
vides the information needed to identify where and how im-
provements can be made in the design, construction, and
maintenance of pavements.

d) Railroad Crossing Inventory

The Michigan Department of Transportation, Railroad Safety
and Tariffs Division maintains a highway-railroad crossing
inventory. Information for the inventory is obtained
through site inspectlons and contacts with the various
agencies involved and is recorded on grade crossing inspec-
tion report. The inventory data is computerized to pro-
vide flexibility in use, analysls, and updating.

E. Data Analysis

Prior to 1981-1982, data analysis was done using the MIDAS statisti-
calSome outlier, peer group comparison system. 3Since the geometric
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features and traffic control devices weere not updated, the "peer
group” analysis has been suspended temporarily.

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 of which the number of accidents
or type of accident exceeded its threshold value. The thresholds
can, at the analyst's option, be predetermined or calculated through
statistical analysis techniques. There are threshold values for the
total accidents and for 24 accident types. The threshold table
lists each of those "outliers” and shows the number of accidents for
each accident type for which the threshold was exceeded. Work con-
tinues to improve the system and to integrate statistical analysis
techniques to assure that efforts are focused only on locations that
with abnormal numbers or patterns of accidents.

During the past year, a computerized system was developed which
allows roadway and traffic accident data to be generated for all
freeway interchanges. In addition to summarizing traffic and
reoadway accident data, rankings can be generated 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 MDOT computer and offers information in three
different report formats. Currently the system of fers accident data
for the years 1982 through 1984.

The department is countinuing 1ts efforts to develop and enhance the
MIDAS model. The system being designed will ultimately provide a
atatlistical analysis of abnormal crash patterns and an analysis of
alternative corrective treatments. Integration of the MIDAS and
minimum threshold techniques is also being pursued.

In—depth analyses of locations utilizes wvarious MIDAS printouts
(Exhibit VI). 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.

Since 1t is crucial that the roadway geometrics and operational
characteristics be correctly described in the files, an updated
traffic control device/geometrics file, is being developed through
review of the department's photolog.

Engineering Studies
Primary respousibility for accident surveillance on the state

trunkline system is assigned to the Spot Safety Improvement Program,
managed by the Traffic and Safety Division's Safety Programs Unit.




Exhibit IV

SATETY PRCGRAM ANNUAL REVIEW DOCUMENTATION

Accident Data Used - 1981 and 1982 Combined
1982 Seperate

Thresholds for Intersections- Thresholds for Intersection
1981-1882 1982 (Only)
Total - 20 | ' l&“‘
Injury - 15 . 10
Fatal - 2 2
Wet = 12 ” _ 8
Tey - 12 8
Dark ~ 15 _ 10
Overturned - 3 2
Train - 2 2
Parked Vehicle = 10 7
Multi Vehicle Other - 8 5
Pedestrian - 3 - ' 2
Fixed Object - 6 &4
O Road Object = 3 2
Animal - 8 . 5
Bicycle ~ 3 2
Single Vehicle Other - 10 7
Head-On - 3 2
Side Swipe Meet - 4 _ 3
Side Swipe Passz - 4 3
Right Angle ~ 10 S . ) '_ g
Left Turn - 10 _ .7 —-
Right Turn - & ' ‘ 3
Rear end -/ié : 9
Backing 4K6 . 4
Parking = 10 , 7



Exhibit ¥

1881-1982 INTERSECTION THRESHOLD LISTING

PAGE 189

DISTRICT 9 '

ACC # THRESHOLD

TYPE ACT NUMBER
82052 Q.70 Us-12 NOWLIN STREET DEARBORN CY. 2C TOTAL ACCIDENTS
B Larne Divided/Tangent Urban/Signal 12 ft. Lane/Curb
Total 20 Qo020
REMARKS:
82082 C1.11 Ug-12 MILITARY STREET DEARBORN CY. 3% TOTAL ACCIDENTS
5 Lane-2 way/Tangent Urban/Signal 12 ft. Lane/Curb
Total 3s coCO20
Injury 16 c00018
Wet 16 Q0Q012
Right Angle 10 QoQe10
REMARKS:
82062 0t.29 Us-12 HOWARD STREET DEARBORN CY., 34 TOTAL AGGCIDENTS
5 Lane-2 Way/Tangant Urban/Signatl i2 ft. Lane/Curb
Total 34 0Qoo20
Rear-End 22 QRO014
REMARKS:
B2082 Q1.38 Lus-12 MASON STREET DEARBORN CY. 65 TOTAL ACCZJ&NTS
5 Lame~2 Way/Tangent Urban/Signal 12 ft. Lane/Curb
Total 65 Q00020 '
Injury 27 elele g §:]
Wet i8 Q00042
Right Yurn 4 QoC00s
Rear-Endg 42 000014
REMARKS :
82062 21.5Q us-12 MOMNROE STREET DEARBORN CY. 58 TOTAL ACCIDENTS
5 Lane-2 Way/Tangent Urban/Signal 12 f+. Lane/Curbd
Tatal 58 CO0020
Injury 24 (o010 0531
Wet 7 Q0012
Padestrian 3 CQC003
Rear~-Eng 38 00014 -
REMARKS
B20862 Q1.56 Us-12 0AKWQOOD BLVD. DEARBORN CY. 54 TOTAL ACCIDENTS
% Lane-2 Way/Tangent Urban/Signal 10 . Lane/Curb
Total 54 Q0C020
Right Angle 18 0Ce010
Rear—ctng 22 c0o0014
REMARKS : ' '
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REASON FOR RUN: HM-100 AT GRAND RIVER AVE.

AUGUST OB, 19584

o

PAGE 2

-

BLA JTqQTUXE



oB/08/84

MICHIGAN DEPARTMENT

TRAEFIC

MICHEGAN DIMENSIGHNAL

INTERS ? CT 1 ON

AND  SA
ACCIDENT

0F TRANGPORTATION
FETY BDEVISION
SURVETLLANCE

PROFILL

SYSTEM

E

{MIDAS )

PAGE 3

DIST § €S 18011 MP  1.82 (MALI),  1.80 (PLOTCLOG) M- 100 AT GRAND RIVER AVE EAGLE TWR CLINTON COUNYY
INTERSECTIODN GEOMETRICS ; P
APPROACH. SPEED DAILY VOLUME L ANE A G £ LEFT TURNS IST €5 I NFLUEMNGCE ZOMNE L
DIRECTION (MPH) BASIC LEFT RIGHT PROWIBITED PHASE MALT MP LENGTH oo

..-.....-.‘.. ................................ ---w—““n'".-——---"-‘_n””—‘-—__--&—-‘m“"."—-7—*-‘-’_‘ ---------- e o A o = T 2 R T A S T R YD TS W T K W OF W W = e am - . E

NORTH- BOUND ‘58 2,430 1 NO NONE 5 49013  §.46- 2.00 O.5SMI  2804FT L

SOUTH BOUND 55 2,430 1 NO NONE 5 190t}  0.00~ 0.00 O.00MI OFT

EAST BOUND NO NONE 5 19014

WEST BOUND NO NOME 5§ 19011

OTHER ' NO NONE 5 19014
INTERSECTION ACCIDENTS t- 1-78  THRYU  12-31-83 { 5.00 YEARS)

' =]
NUMBER OF ACCIDENTS BY TYPE : PERCENT ACC PER AR
APPROACH INJ  FAT.} TOTL| HEAD  SS SS  ANGL LEFT RIGHT REAR BACK PARK OTHER MILLION .
DIRECTION ACC ACC ACC ON PASS  MEET FURN  TURN END up WET iCY DARK VEHICLES :E
———————————————————————————— e L T kT e R T WL Wk A MR T W A M e T ST B A T T e e T e e TR T e e A PP e ke A R T e e kol U o o e o i o e ety - rr
NORTH EOUND 2 0 & 0 0 0 2 1 1 2 o o 0 32.8 233.9 33.a 1.35 < v
SOUTH BOUND § 0 g 0 I 0 1 6 0 o ) o 2 22.2 11,3 22.2 2.02 o :
EAST BOUND 2 0 12 o o 6 @ 1 0 i o o 1 16.7 39.3 25,0 0.00 S
WEST BOUND G 4] 12 8] 0 4] a (8] o] ] (0] [4] 3 2.0 2%.9 16.7 .00
OTHER i 0 1 0 o o 1 ! ) o o 0 0 0.0 0.0 0.0 0.00
................................ Bo st e om0 9 A o o
5.00 YEAR TOTAL 23 Gl 40 o o o 2% 8 1 4 0 0 &
AVERAGE PER YEAR 4.6 0.0 8.0 0.0 a.0 0.0 4.2 1.8 0.2 [ 2] 0.0 0.0 1.2
PERGENT OF TOTAL &7.5 o0.0)100.0f 0.0 0.0 0.0 52.8 20.0 2.5 10.0 ©.0 0.0 15.0 22.5 25.0 22.8
————————————————————————————————— o kL  m man TRl TR R W T M A e T e e g e e i e Ml A R W N Tk e W o ok e e e e e e et e e e B T e e e e e we e -
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aid

s O DR TIENT T TR AT
R e o S e TRaeF LG ARG SAFEYTY  OPviSion
0B/08/84 MICHIGAN DIMENSIONAL ACCIDENF SURVEILLANCE = SYSTEM (MIDAS}

INTERSECGCT I ON ALCCIDENT: PROF I LE
INTERSECTION TYPE : 2 LANE 2-WAY FLASHER : i

LOCATEON ;: M-100 AT GRAND RIVER AVE EAGLE TwP . CLINTON COUNT‘(l

DISTRICT 5 CONTROL SECTION 19011 MILEPOINT ¢.92

DYST ACCIDERNT VIOLATOR (OR VEM 1) SECOND VEHICLE I NUMBER OF INJURIES
FROM TYPE HAZRD HAZRD SRF VEH/ INJURY CLASS PRP
1SCN DR INTENT IMPACT ACT*N DR INTENT FMPACT ACT'N WEATH CND LIGHT CikCuM F A B C 0 DMG

i
[

NORTHBOUND APPROACH

1.92 2-VEH ANGLE N R-TURN FRNT-L CLDSE W GO STR SIQE-L NOME CLEAR ICY DUSK 4/SKID O © O O 2 X
1.92 2-VEH ANGLE N R-TURN FRNT-i FAST W GD STR SIDE-L NONE CLEAR iCY DAY 0 2 ¢ 0 2 X
1.92 2-VEH L-TRN N L~TWRN FRNT-L TURN S GO STR FRNT-L NONE CLEAR DRY DAY G Q0 ¢ 0
1.92 2-VEH R-TRNM & GO SYR SIDE-R NONE N R-TURN SIDE-R NONE RAEN WET DARK, O 0 O 0O 4 X
1.92 2-VElH R-FND N GO STR FROMT CLOSE N L-TURN REAR NONE CLEAR DRY DAY 0O 0 0 3 4
1.96 2-VEH R-END N GO STR REAR-L NONE N GO STR FRNMT-8 NONE BAIN WET DARK 0O 0 0 0 3 X%
SOUTHBOUND APPROACH
1.88 1-VEH FX DB § AV VEN FRNT-R NONE DITCH CLEAR WET DAY 0 0 0 0 2 A
$.892 2-VEH L-TRN § L-TURH REAR-R TURN N GO STR FRNT-R NONE CLEAR DRY DARK 0 ¢ 0 1 2
1.92 t-VEH ROLL § L-TURN OTHER TURN GCLEAR DRY DARK 1/RECK O O t O
1.82 2-VEH L-JTRW S5 L-TURN SEDE-R TuRN N GO STR  FRONT NONE CLEAR DRY DAY o 0 o 2 i
1.92  2-VEH ANGLE'S GO STR SIDE-f NONE E GO STR FRNT-L NONE CLEAR ORY DAy 0 0 0 0 4 X
1.92 2-VEH L-TRN § L-TURN FRONT TURN N GO STR FRNT-L NONE CLEAR DRY DAY o 0o 0 &t 2
.92 3-VEH L-TRN § L-TURN FRNT-R F YLD N GO STR FRNT-R NONE CLEMY WET DAY 0O 6 t 0 2
1.92 2-VEH L-TRN.§ L-TURN SITDE-R F YLD N GO STR FRNT-R NOME SNOW  ICY DUSK O 0 0 0 2 X
1.92 2-VEH L-TRN § L-TURN SEDE-R TURN M GO STR FRONT NONE CLEAR DRY DAY O 0 0 0 4 X
EASTADUND APPROACH '
1.92 2-VEH ANGLE § GO STR FRONT £ YLD N G0 STR SIDE-L NOKRE CLEAR DRY DAY /08 v 0 & 0 2 1
1.92 2-VEH ANGLE E GO STR SIDE-R F YLD N GO STR FRONF NONE SNOW WET DAY Q 0 &t 0
1,82 2-VEH R-END.E GO STR FRONT FAST E STOPPD REAR NONE CLEAR ICY DAY g O 0 8 1
1.92 1{-VEH FX DB E GO STR FRNT-L CLOSE SIGN CLEAR ICY DARK {/SKIR O -6 O O 1 X
1.52 2-VEH ANGLE E GD STR FRNT-R F ¥i N GO STR FRONE NONE CLEAR DRY DAY 0 ¢t 06 0 2
1.92 2-VEH ANGLE E GO §TR REAR-L F ¥LD § GO STR FRONT NONE CLEAR DRY DAY 0 0 1 0 2
$.92 2-VEH ANGLE E GO STR FRNT-L CLOSE § GO STR FRNT-R NONE  CLCAR ICY DAY 0 0 0 0 3 X
1.82 3-VEH ANGLE E ' GO STR REAR-R F YLD N GO STR FRONT NONE CLEAR WEY DAY o o 0 1 2
1.92 2-VEH L-TRN € GO STR FRNT-R CLOSE W L-TURN SIDE-R NONE CLEAR DRY DaRe' 0O 0 0 0 2 X
1.2 2-VEH ANGLE £ GO STR SIDE-R F YIO N GO STR  FRONT NONE CLEAR DRY DARK 00 1 0
1.87 2-VEH ANGLE E GO STR FRNT-L F YLD § GD STR FRNT-R NONE CLEAR DRY Day O 0 0 1 1
1.98 2-VEH ANGLE £ GO STR FRNT-L F YLD § GO STR FRONT NONE CLEAR ICY DAy o 0o t+ 1t 3
WESTBOUND APPROACH
1.92 2-VOH ANGLE W L-TURN FRONT F YLD N GO STR  FRONT NONE CLEAR WET DAY o 0 0 0 2 X
1.2 3-VEH R-END W - GO STR FRONT CLOSE W STOPPD FRONT NONE CLEAR ICY DAWi 0 0 0 0 3 X
1.92 2-VEH ANGUE W GO STR FRNT-L F YLD S L-TURN REAR-L NONE CLEARR DRY DAY 0O 0 0 0 2 X%
1.82  2-VEH ANGLE W L-TURN FRNT-R F YLD N GO STR FRNT-R NONE CILEAR DRY DAY O 0 O 1 &
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9/ 3/81  SpM
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12/ 5/83 &PM
11716779 11PM
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11/ 3780 BAM
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ACCONT
REPORY
NUMBER

9543

5234
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167 156
98032
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214779
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221t
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250146
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725248
218615
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TRAFFIC AND ETY . BIVISTON ‘
08-uf/84 MICIHIGAN DIMINSIOHAL  ACCIDEMT  SURVOILLANCE  SYSILM  {MIDAS)

INTERSECTIOMN ACCIDENT PROFILE

INTERSECTION TYPE : 2 LANE 2-WAY FLASHER

LOCATION : M-100 AT GRAND RIVER AVE EAGLE TuP ,'CLiNTDN COUNTY

DISTRICT & CONTROL SECTION 19011 MILEPOINT .82

DEST ACCIDENT VIOLATOR (OR VEH 1) SECOND VEHICLE ‘ NUMBER OF INJURIES

FROM TYPE HAZRD HAZRD SRF VEH/ INJURY CLASS PRP

ISCN DR INTENT IMPACT ACT’N DR INTENT IMPACT ACT'N WEATH CND LIGHT CIRCUM F A B C O DMG
1.92 ¢-VEH FX OB W GO STR SIDE-L CLOSE OoN RD FOG WET DAY §/SKID © 0 O 1 ©
1.92 2-VEH ANGLE W GO STR FRONT F YLD S L-TURN SIDE-L NONE SNOW  ICYy DAY O 0 0 0 2 X
1.2 §-VEH FX DB W GO STR SIDE-R FAST SIGN CLEAR DRY DARK 0 0 0 0 1 X
.92 2-VEH ANGLE W GO STR FRNT-L F YLD N AY VEH FRNT-R NONE CLEAR DRY DAY o 0 0 1 3
1.92 2-VEH ANGLE N - GO STR SIDE-R NONE W GO STR FRONT UNKN RAIN WET DARK O 1 0 o0 1
1.92 2-VEH ANGLE W GO STR FRNT-L F YLD N GO STR FRONT NONE CLEAR DRy DAY c 1+ 0 2 2
1.94 2-VEH ANGLE W GO STR  FRONT FAST 5 GO STR FRNT-L NONE RAIN ICY DAY 0 5 0 1 1
1.96 1-VEH PARKD W L-TURN FRNT-R CLOSE . CLEAR DRY DAY o 0 0 ¢ ¢ X

OTHER

1.92 é“VEH ANGLE NW GO STR FRNT-R F YLD N GO STR SIDE-R NONE CLEAR DRY DAY o o {1 ¢ 3

MON
T
5AT7
WED
SUN
THU
SUN
TUE

FRI

PAGE

DATE
oFf
ACSCIDENT

a/14/81
1/15/81
1/10/81
af 1/82
G6/13/B2
11/ 3/83
t1/28/82
a/23/82

8/15/80

Pt

10

TAM
arm
JAH
aPM
1AM
4P
8AM
aPM

M

ACCDNT
REPORT
NUMBER

168677
1620
7730

173015

124175

201928

226050

56169

155297
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This surveillance/analysis effort is accomplished annually using the
most recent two years of accident data as a basis. The threshold
tables described in (B) is the source of the location review list.

In addition, a TOPICS Program (Traffic Operations Program to Improve
Capacity and Safety), managed by the Safety Programs Unit, is
responsible for more intensive review on a 3-5 year cycle 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 gystem by staff in the Safaty
Programs Unit funded by a Section 402 Community Assistance grant-.
The TOPICS studies are very comprehensive, including the identifi-
cation 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 by these two programs to carry out accident
surveilllance differs somewhat. The annual Spot Safety reviews are
completed as follows:

1. Location Review List

Computer listimgs of all locations exceeding minimum thresholds
of accidents or exceeding a minimum threshold for any of 24
accldent types. The listing can alsoc be generated using statis-—
tical technigques. We are working to integrate the statistical
and threshold generation of location.

4 second source of review locations are Traffic and Safety
engineers, located in the department'’s district offices who are
very familiar with all state trunkline highways in their area.
They are aware of new and proposed development and other condi-
tions which will impact safety. In addition, the department
recelvew from the public, police agencies, local govermmental
officials, and others calling attention to locations where
accident coucentrations are, or may be developing.

2. 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 drawing, and other in-
formation 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 addresses
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.

20




D.

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 any
corrective countermeasures are identified. Final action is
documented in correspondence prepared by the Safety Programs
Unit.

If the proposed corrective countermeasure requires construc-
tion, the following process 1s followed:

a) The Geometrics Coordination Unit develops proposed alter-
nate 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 return Iin safety benefits 1s 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 1s transmitted to the
district for review and for discussion with local
of ficlals. The district traffic and safety engineer
obtains unofficial written concurrence from local agencies
required to participate in the project.

e) The Geowmetrics Coordination Unit makes necessary changes
resulting from the distriet review and transmits the plan
to the Design Division for completion and letting.

The TOPICS Program reviews follow basically the same pro-
cedures, except that it includes both the state trunkline and
nontrunkline systems. The resultant review is more comprehen—
sive and detailed, identifying significant accident concentra-
tions and operational deficiencies. The TOPICS reviews are
conducted within the framework of local Metro Planning Organiza-
tions (MPOs) responsible for managing and coordinating transpor-
tation activities in the urbanized areas. The final TOPICS
reports are offered as the traffic engineering element of the
TSM process. Local agencies may apply for non trunkline HES
funding through the Local Services Division (See Appendix II).

Establishing Priorities

1.

Time—of-Return Analysis.

2%



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.

The anticipated reduction in accidents at a given location
is estimated using data collected from previous before-
and—after accident studies. National Safety Council
accident costs are used to establish economic benefits.
Attached is a copy of a worksheet (Exhibit VII) used to
evaluate accident costs, expected accident reductions, and
to determine anticipated benefits. '

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

Coat 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. Safaty)
are earmarked for safety projects. Other state and federal aid
funds are used for safety projects as described in "Implementa-
tion"™ (II).

Rail/Highway Grade Crossings Improvement Program

The Railroad Safety and Tariffs Division utilizes the Hazard
Index Rating (HIR) described below to Ianitiate grade inspec-
tions. @Grade ingpections can also be initiated by:

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

Co Railroad companies.

d. Private industries.

A diagnostic team is formed consisting of 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 the safety conditions at the
crossing and develops recommendations for Improvements. The
team leaders is responsible for completing the Grade Iaspection
Report form {Exhibit VIII).

The BIR is then utilized to determine the order im which
improvement projects are submitted for programming. Iu
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., are submitted
by the road authorities for programming. Further flexibility
in the program is maintained by taking advantage of scheduled
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COMPUTED BENEFIfS DERIVED THROUGH ACCIDENT REDUCTION

Location Cley/Tpe ' County

The mathod of evaluating accldent costs, used below, Ls given on page 67 of Roy
Jorgensen's report of Highway Safecy Lmprovement Criteria, 1966 edition. This
same pethod 1s given in the Bureau of Public Roads IM2I-3=-67.

In~€he following analysis:the eosts provided by the Natiomal Safety Council
are: 1983 values -

Deach - §210,000
Nonfatal Injury -~ $3,600 Costs to be updated periocdically.
Property Damage Accident - §1,150

" B = ADT, X (Q By + 1130 Rp)

ADTy,
where :
B = Benefit in dollars
ADT, = Average traffic volume after the improvement

ADTy = Average traffic volume before the Improvement

Ry = Reduction in fatalities and injuries combined

R = Reduction in property damage accidents

Q = 3,000 L{f nvo fatal accidents occurred, and

Q = 210,000 + (I/F x 8,800) = 10,570 1f at lease 1 fatality occurred.
1 + L/F

where

I/F = Ratio of injuries to fataliries that occurred sgatewide durinz the
year 1983 ‘

= 135,996 = 101.26
1,343

Time of Retura (T.0.%.) based an years of data.

B = {(8,600 or 10,570} + (1,150} 12 JTS.
B = (< )+ ( ) 3 JTS. =
Annual B = ’ dollars

C = Total cost of projecs

T.0.R. n‘% = = years e

g-31-84

MAF inkg(Form 3-219)=2
Safaty Programs Unic
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Exhibit VIIT
GRADE CROSSING INSPECTION REPORT '

N.i. MNa. Inspectar. Date
Railroad(s) . ' Rozd Authority
ocation
rntersecting Roadway(s) Nearby, - -
Direction of Hcadw'ay Direction of Tracks Angle
~Na. af Trafflc Lanes Rozdway Widith . Shaulder Width Surface of Roadway e
Aopraaches : : Electricity Nearby.
Na. of Tracks - Materials in Crossing Crassing Length
Site Distances (Approx.} NE Guadrant MNW GQuadrant SE Quadrant SW Quadrant
100 Feat
~ 200 Feat
300 Feet e
BHYSICAL CROSIING | CONDITION IRECCMMENDATICONS GQUANDORANTS LOCATION RECOMMENDATIONS
1. Existing Crossing | i 8 Veocetation |
% Prososed-Crossing ] | 8, Strugtyres !
2. Trackaas 10, Embankmernts
4. Hoad Aporoaches . ; 11, Vehicle Parking
3. Devi] Strip 12, RR Car Storace
& Drainage 13. Other
7. Qther
STATIC SIGNING - REMARKS RECOMMENDATIONS | AUTO. PROTECTIONI REMARKS | RECOMMENDATION!
14, Crosshueiks ) 21, Flaghing ! ignts
18, Adv, Warning Sians ‘ 27, Side Lights
16. Paverent Markings 23. Signais en Cants
17. Cvernead Lighting 24, Gates
18. Stop Signs 25. Other
18. Siop Ahead Sigas
20. Other .
RECOMM. CODES: l-Repair 3-Exiend 5-Closs 7+ Maderniize 9- Approve 11 - Restrict 13- Add is5-
2- Repuild 4- Remave 6&- Relocate 8- install 10 - Deny 12 - Paint 14 - Adequate
PARTY RESPOMSIBLE FUR WORK CODES: RR - Railroad RD - Road Authority  {dentity Qther:
Traffic Caunt Pasted. Seeed Limit Ma. Scnood Buses Using Crossing
Accident Record
Train Movements: Thru Switching .
Spexd Main Traeks e Sidings /S purs Simuttanecus Ocrupancy
Exposure Factor Priarity, Other :
REMARKS
AL Existing situation adeguate,
a. Maore infortnation required.
G Wil dratt suppiemeantal report and mail to the invaived parties at a later date. ‘
0.  ltems are considerad seasonal and/or narmal maintenance and should be accompiishad within days
fram this intpection and written conflemation provided to the Railroad Safety Section. .
£ {tems are considered construction improvemants, and 2 Commission Qrder will be issued. Cbhjectians to

e recommendations must be received within 45 davs from this intoection and must he based upon stecific safety concerns.

REPQRT PREPARED BY:

REPORT RECEIVED BY:  Raiiroad Representative

Road Authority Representative

Representative

Signaturae - Title
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highway improvements to Iimprove a rail-highway crossing. The
crossing improved by 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 Crosshuck Sign

0.30 = Flashing Light Signals

0.27 — Flashing Light Signals with Cantilever Arms

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

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

IT. 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 530 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 Iin Appendix II.

Rail Highway Crossing funds are selected based on the criteria outlined
in I, D., 3 of the Safety Improvement Process. The projects are
identified and selected based primarily on evaluation by the Railroad
Safety Section. The Railroad Safety Section administers state trunkline
projects and the Loecal Government Division those on the local system.

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-
clencies, physical deteriloration, or functional obsolescence. The
program in Michigan Is administered by the department's Local Services
Division.

Bridges under local jurisdiction have been surveved 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.

s X~



I1I.

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

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

Evaluation and Reporting

Evaluation of highway safety improvements are done im accord with
reporting requirements outlined in the Federal Aid Highway Progranm
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.) pro-
grams. 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 Rall Highway Safety Program projects are not justi-
fied primarily by accident data, other "program” analysis methods are
used (see C).

The "Table 2" includes the following infommation:

- Funding Source (Column 1)

L - Improvement Type {(Column 2)

- Cost (Column 3)
- Before—and—After Accident Data, Including Severity (Columns 7-15)
- Traffic Volume (Columns 17 and 18)

The data summarized in the "Table 273" is assessed in different ways.
A. Time-of-=Return

The time-of-return analysls computes before-and-after accident
costs, utilizing National Safety Council cost data for fatalitles,
injuries, and property damage only crashes. Comparing the reduction
of these costs (the "benefit") to project costs yields the time to
recover the investment.

B. Statistical Analysis

Long term accldent 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. MDOt therefore
utilizes statistically valid "control” groups tc assess the expected
impact of the "no build" alternative. This affords a more accurate
assessment of the benefits of safety prejects. “Coatrols” 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.
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D.

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.

Type of Improvement Analysis

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

The hody of knowledge accumulated through these evaluations allows MDOT
to assess the cost—effectiveness of specific safety programs, their im—
pact on specific roadway classifications, and the impact of new or modi-
fied traffic control devices, highway appurtenance, or design techniques.
This data assilsts us in future decisions as to what countermeasures will
be most effective in alleviating accidents or reducing their severity.
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IT.

III.

Iv.

MICHIGAN DEPARTMENT
OF
TRANSPORTATTON
Local Services Division
Guideline for Federal Funding
of
Safety Projects

May 1985

GUIDELINE = Local Highway Agency Projects

This document is the guideline for accepting safety related projects for
Federal Safety Funding. It applies to MDOT Local Services Division and

Local Highway Agencies throughout the State. The Federal Programs in-
volved are HES and BRS.

GOAL:

The Goal of this program is to reduce highway related accidents through
Federal funding of projects determined to be at hazardous locations. Im-
provements are aimed at specific locations rather than general roadway con-
struction. Funds are not intended for the purpose of increasing roadway

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

PROJECT TYPES

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

1. General Time of Returnm (TOR) Projects.

2. HNationally Recognized Cost Effective Projects.
3. Small Safety Projects.

DATA COLLECTION & ANALYSIS

It is the respousibility of the local Highway Agency to set priorities,
collect and analyze accident information and to select projects for
Federal funding. Those chosen should be the most effective in accident
reduction for the individual govermmental jurisdictional area.

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

Information gathered and analyzed shall be retained in the Local Agency
file.

To assist smaller agencies, MDOT makes available a section of itg Traffic
and Safety Division (402 Federally funded) to develop projects for fund-
ing. The service is available upon request and on a limited basis,
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The following reports are desirable to properly develop a safety project
and should be retained by the Local Agency.

1. Accident Reports — (MALI) A 3 year period is desirable.

2. 'Collision Disgrams — Helpful in analyzing aceident problems.

3. ‘Skerch of "Extstidg Conditions - Sketch should show relevent informa=-
tion such as street and lane widths, aligmment, and cross—sectilon.

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

5. Photographs = Before and after are helpful in evaluatiom.

EVALUATION PRIOR TO PROJECT CONSTRUCTION
Cost Benefit Evaluation Prediction

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

The T.0.R. of the project cost, due to accident reduction, shall be 15
years for Local Highway Agency Projects. This will allow greater coverage
of Safety projects in local areas that do not have an intense accident
problem.

The T.0.R. computation shall be based on the engineers estimate as submitted
for programming and shall bBe re-evaluated at a later date if cost has in-
creased excessively.

This policy will apply to all Safety Proijects, except those inddicated as
"Small Safety Projects” listed herein, Nationally Recognized Safety Pro-
jects and Rail-Highway Safety Projects.

‘Environmental Assessment

Environmental Evaluatjon shall follow the currect Federal Aid Urban and
Pederal Aid Secondary Guidelines for assessment and classificatien. It is
expected that a considerzble number of Safety projects will be classed

as categorical exclusions., This will aid in limiting the time required
for the development of projects and insure obligation of Federal funds in
a timely manner. .

NATIONALLY RECOGNIZED COST EFFECTIVE SAFETY PROJECTS

The MDOT Local Services Division will allow certain types of safety im-
provement projects which have been shown to be cost effective by previous
nationwide studles to be Implemented without individual T.0.R. prediction.
These projects are:

. Traffic Sign

Railroad Signs, Markings, Signals & Gates
Pavement Markings and/or Delineators
Upgraded and New Guard Rail

E VLI O B
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5. Bridge Approach Guard Rail

6. Railroad Crossimg Alignment Improvement
7. Removal of Roadside Obstacles

8. Upgrade Bridge Rail

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

SMALL SAFETY PROJECTS

The Goal of this Policy 1s te better dispense and balance distribution,
of Federal Safety funds_on a state-wide basis, by insuring that all Lo-
cal Agencies are eligible to receive Federal Safety Funds.

Past experience has shown that very few outstate Local Agencies lave the
intense hazard problems as associated with the Detroit Metro and large
city areas of the State. TYet these outstate areas have a sgtrong need for

. Séfety funds for worthy projects.

To further the Goal of highway safety awareness on a state-wide basis,
"SMALL SAFETY PROJECTS" will be accepted for Federal Funding without

“individusl T.0.R. procedures. This policy may involve approximately

307 of the HES state-wide Local Services Allocation per year. Each
project will be reviewed for its worthiness and its overall cost, so as
to keep it in the realm of a "SMALL SAFETY PROJECT."™ Each project will
be accepted on the basis of a known history of accidents and/or has the
potential for such accidents as determined by the city/county engineer.
Projects shall be chosen as the most cost effective in accident reduction
for the Iindividual governmeatal jurisdictiomal areas. Types of projects
are:

1. Intersectional improvements

2. Roadside obstacle removals

3. Guard rail installation and slope flattening

4, Shoulder widening and paving

5, Signal installaticn and modernmization

6. Vertical and horizontal alignments. improvements
7. Adding lanes (chamnelizing and turning)

8. Installation of attenuators

9. Texturizing of roadway surfaces
10. Traffic Sigpals - Safety related

Project selection will not he limited fo the above and on a limited basis
may include other highway safety improvements as  "SMALL SAFETY PRCJECTS."

ADMINTSTRATIVE DEVELOPMENT FOR FEDERAL FUNDS

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

RAIL-HIGHWAY CROSSINGS

The Grade Crossing Improvement Program utilizes the Hazard Index Rating
(H.I.R.) to initiate grade inspections by 2 diagnostic team. Inspectors
from the Department's Railroad Safety Section are the team leaders and are
responsible for completing the Grade Inspection Report £rom (Exbhibit VIFE)-
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The remarks section of the form would include data relative to people,
factors, and hazardous materials. The H.I.R. is then again utilized to
determine the order in which improvement projects are submitted with one
exception: Fléexibiliry in the program is maintained by being able to
take advantage of a scheduled highway improvement to Include an Improve-
ment In a rall=idghway crossing. The crossing improved may not appear
near the top of the project listing, Bbut by incorporating the two pro-

. Jects a lower cost can be utilized.

a. Hazard Index from State Ioventory Program

Hizdrd Index Rating (H,I.R.) = Average Daily Traffic (A.D.T.)
% Average 24=hour Train Movemenrs x Protection Factor

Brotection 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 Half-Roadway Gates

0.11 = Plashing Light 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 S{ignal Interconnection

NOTE: Railroad Safety does not account for interconnected traffic lights
in their inventory data.

The MDOT Local Services Divislon may reserve certain portions of the an-
nual RRS appropriation to fund worthy specialty projects such as, but not
limited to, railroad comnsolidacion projects. Evaluation and selection

of these projects shall receive individual attentiom.

REPORTING EVALUATION OF CCMPLETED HES PROJECTS

The Local Highway Agency shall be respomsible for reporting to MDOT, eval-
ation of the Safety Project aftrer comstruction and trial period. This may
consist of the time of retrurn comparison, before and after and/or a word.
report of the evaluation of the safety aspects of the project. The evalu-
ation stmll fnclude as a minimum, a two year before/after accident compari-
son for the accident categories which the project was expected to address
{shown on TSR analysis), and for overall accidents at that location,

This report shall be sumitted to the MDOT Local Services Division. Re-
porting Before and after evaluatioms will hot be required for "SMALL
SAFETY PROJECTSY and “NATIONWIDE COST EFFECTIVE PROJECTS" as previously
listed herein.






