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FOREWORD

The authors of this report were requested by the Traffic and Plan-
ning Division of the Department and the Federal Highway Administra-
tion to analyze the data contained within. All data was furnished
for this evaluation by the Traffic and Planning Division. The
procedures for analysis were prepared for ¥F.H.W.A., by Goodwell-
Grivas, Inc., and were followed closely, with a few exceptions, by
the authors. Thus, the writers can only claim credit for the
arrangement of the accident data into various categories gleaned
from the reports furnished and computing benefit/cost ratios, acci-
dent reduction factors, the tests for statistical significance, etc.,

and for the reporting of the work.
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ABSTRACT

The purpose of this study was to evaluate the effectiveness of High-
way Safety Improvement Projects constructed by the Department during
1975 through 1978, The projects included crossover improvement,
passing lane construction, drainage improvements, shoulder reconstruc-
tion, intersection improvements, and skid resistant overlays. Evalu-
ation consisted of statistical and economic assessment of the projects
goal of reducing the number and severity of accidents., The goal of
this study was to improve the Department's ability in making future
decisions with regard to all components of the Highway Safety Program
so that scarce safety funds can be properly allocated to high payoff

projects and diverted from marginal or ipeffective ones

An accident based 'before'" and "after" evaluation procedure was used
throughout the study. Project effectiveness was also examined with
respect to the relationship between the benefits and the costs for

each project,

Accident reduction factors for intersection improvements were found
to be 12%, 3%, 26%, and 67% (decrease) for total, PDO, injury, and
fatal accidents, respectively. The benefit-cost ratio for this cate-
gory was 6.25, indicating that the benefits derived outweighed the

incurred costs on the order of 525%

For the skid resistant overlays, the accident reduction factors
were found to be 12%, 9%, and 20% (increase) for the total, PDO,
and injury accidents, and 350% decrease for fatality accidents,

The benefit cost ratio for the overlav projects was 0,58,

1t was recommended that the find u.-+ ot this study be implemented by
the Department's Traffic Safety Section so that funds may be properl:

allocated to derive the maximum benefit.
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IMPLEMENTATION

The findings of this study can be immediately implemented by the
Traffic Safety Section to improve the Department's ability in making
future decisions with regard to the Highway Safety Improvement Pro-
gram so that scarce safety funds may be properly allocated to high
payoff projects and diverted from those which are ineffective. The
Research and Development Section has already initiated the phase II
of this study to evaluate all safety projects constructed during the
years 1978 - 1980,

xi



INTRODUCTION

As described in the Federal-Aid Highway Program Manual (FHPM)
directive 8-2-3, the Highway Safety Improvement Program (HSIP)
consists of three components: planning, implementation and eval-
vation. The planning component consists of four processes, namely:
collecting and maintaining data, identifying hazardous locations,
conducting engineering studies and establishing priorities. The

implementation component contains one process, that is, scheduling

and implementing safety improvement projects. The evaluation com-
ponent also consists of one process and that involves the deter-

mination of the effectiveness of the highway safety projects in

reducing the number and severity of accidents,.

FHPM 8-2-3 recommends that processes for planning, implementing,
and evaluating highway safety projects be instituted on a state-
wide basis, Its stated objective is that each state "develop and
implement, on a continuing basis, a highway safety improvement pro-
gram which has the overall objective of reducing the number and
severity of accidents and decreasing the potential for accidents

on all highways."”

Accordingly. in 1975, the Department began the statewide task of
collecting data, identifying hazardous locations, conducting
engineering studies, establishing priorities and scheduling and

implementing the State's Highway Safety Improvement Program.

By 1978, the program included fifty-nine (59) completed safety
projects which were implemented under thirty-three (33) different
construction contracts costing a total of $8,577,363. The pro-
Jjects included widening of one crossover at a cost of $35,630,
construction of two (2) passing lanes at a cost of $1,302,218,
drainage improvements at three (3) locations costing $1,556,475,
shoulder reconstruction at four (4) sites costing $1,436,918, turn

lane construction at thirty (30 locations at a cost o $1 413 738



and skid resistant overlays at nineteen (19) locations costing a

sum of $2,832,384.

It is the objective of this report to summarize the researcher's
findings with regard to the value or the effectiveness of the
aforementioned completed safety projects as measured by the observed
changes in the number, rate, and severity of traffic accidents re-
sulting from the implementation of the projects; and also, to sum-
marize the results obtained by examining the relationships between

the costs and the benefits of the implemented projects.



PURPOSE

The purpose of this study was to evaluate the safety effectiveness

of fifty-nine (59) Highway Safety Improvement Projects (HSIP) con-
structed by the Department during the years 1975 - 1978, Effective-
ness evaluation consisted of statistical and economic assessment of
the extent to which the projects achieved their safety goal of re-
ducing the number and severity of accidents. The ultimate goal of
this study was to improve the Department's ability in making future
decisions with regard to all components of the Highway Safety Program
so that scarce safety funds can be properly allocated to high payoff
projects and diverted from those which are found to be marginal or

ineffective,

SCOPE

The scope of this study was limited to an accident-based "before"
and "after" evaluation study of the fifty-nine (59) safety projects
which were constructed by the Department during the years 1975-1978.
Evaluation time frame included a two-year "before'" and a two-year
"after" period, during which time the changes in accident experience
were used as the primary measure of safety effectiveness. The scope
also included examination of project effectiveness with respect to
the relationship between the benefits and the costs (benefit-cost

ratio).



METHODOLOGY

Throughout this study, the March 1981 edition of "Highway Safety
Evaluation Procedural Guide" prepared for Federal Highway Administra-
tion (FHWA) by Goodell-Grivas, Inc., was utilized as a general guide

in evaluating the fifty-nine (59) safety projects completed during

the period 1975 - 1978, However, the authors did not attempt to fol-
low the Procedural Guide every step of the way due to manpower and fis-
cal constraints. Additionally, to have followed the Procedural Guide
step~-by-step would have required an individual evaluation report for
each project, resulting in tremendous duplication of forms and work-

sheets and a voluminous final report of approximately 1200 pages.,

Faced with the above constraints, the authors decided to group the
projects into six (6) distinct categories, namely: Widening of Exist-
ing Crossovers, Construction of Passing Lanes, Drainage Improvements,
Shoulder Reconstruction, Intersection Modifications and Skid Resistant
Overlays. Table 1, page 13, is a summary of project i1dentification,
construction date, type of modification implemented, length of each

project, construction cost and project location and description,

METHOD OF EVALUATION:

The accident-based "before" and "after'" evaluation procedure which uti-
lizes the changes in accident experience as the primary measure of pro-
ject effectiveness has been used throughout this report. This procedure
measures the project effectiveness in terms of observed changes in the
number, rate and severity of traffic accidents resulting from the imple-
mentation of a safety modification designed and constructed to alleviate
specific safety problems, Project effectiveness has also been examined
with respect to the relationship between the benefits and the costs of
each project., Since Skid Resistant Overlays are intended to reduce wet
weather accidents alone, the wet weather accidents, rather than total
accidents were used in computing the effectiveness of these safety pro-

jects.

5
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"before'" and a two-vear "after'" period. It was felt that this time
frame was sufficiently long enough to provide adequate accident data
and, at the same time, short enough to minimize the introduction of
factors other than the implemented countermeasures which might

have influenced the accident experience. Accidents within the pro-
ject limits, occuring during a time period beginning with approxi-
mately one month before the start of construction and ending
approximately one month after the completion of the project were

not included in the "before" and "after"” evaluation periods., This
allowed sufficient time not only for actual construction but also
for installation and removal of construction signs and barricades.
The one-month transition period after completion allowed the motor-
ing public to adjust to the new modifications and also provided time
for the traffiec to return to a steady-state pattern. Additionally,
the starting and ending date of each evaluation period was rounded
off to the nearest month to make traffic and accident rate calcu-

lations as simple as possible.

DATA RETRIEVAL:

For spot improvement projects (Intersections), the accident data was
manually extracted from the accident report forms, whereas

for extended roadway projects (Passing Lanes, Skid Resistant Over-
lays, etc.) the data was retrieved directly from the computer

files which listed the accidents by route number and reference

point to the nearest 0.1 of a mile (see Appendix, page 57 for

sample accident printout.)

Actual number of accidents for each project may be found on Table 2,
page 16, Table 3 on page 20 compares the actual number of accidents
vs number of injuries and fatalities for each project. The number

of injuries and fatalities will be used in benefit-cost ratio



calculations as explained later on. Table 3 A on page 23 is a
summary of total number of PDO involvements, injuries and fatali-

ties for each category.

TRAFFIC EXPOSURE AND ACCIDENT RATES:

To determine the effectiveness of each safety project, the follow-
ing four (4) fundamental and primary objectives were selected for

evaluation purposes:

1) Total Accidents (TQOT)
2) Property Damage Accidents (PDO)
3) Personal Injury Accidents (INJ)
4) Fatal Accidents (FAT)

Three additional objectives which were felt to be specific to
most of the projects being evaluated were alsco chosen and eval-

unated by severity. They are:

1) Wet Weather Accidents (WET)
2) Night Time Accidents (NIGHT)
3) Run-off-the-road Accidents (ROR)

Traffic volume or average daily traffic (ADT) for each site and for
the entire duration of the evaluation period was obtained from the
Department’'s Traffic and Planning Division. Appreciable changes in
the accidents were used as measure of effectiveness rather than
simply comparing frequency of accidents for the "before" and "after"
periods. Consequently, accidents in this report are expressed as
the number of accidents or severity of occurrences per unit of

exposure.

For spot improvement projects (intersections), the exposure unit
is expressed as millions of vehicles (MV) utilizing major and minor

approaches to the intersection during the “"before” or the "after"

~3



evaluation period, that is:

EXPOSURE = MV = ADT x 365 x 2/1,000,000

The two-year accident rates were then calculated as the total number
of accidents occurring during the two-year period divided by the

exposure (MV).

For extended projects (passing lanes, skid resistant overlays, etc.,)
the exposure unit is expressed as million vehicle-miles (MVM) of
travel for the duration of the evaluation period (two years), that

is:

MVM = ADT x 365 x 2 x L/1,000,000

where L is defined as the length of the roadway section in miles.
For these projects, the accident rates were calculated as the
total number of accidents occurring during the two-year evaluation
period divided by the exposure (MVM). It should be noted that the
ADT in the above formulas refers to average daily traffic averaged

over the two-year evaluation span.
The "before" and "after" traffic exposures (MV or MVM) and accident
rates (No. of Acc./MV or MVM) for all projects are listed in

Table 4 on page 24,

WEIGHTED ACCIDENT RATES:

Table 5 on page 28 shows a summary of weighted accident rates in
which a factor of one (1) was assigned to property damage accidents
(PDO), a factor of three (3) to personal injury accidents (INJ) and
a factor of eight (8) to fatal accidents (FAT). The comparison

of "before" and "after" weighted accident rates for each project

gives a good indication as to the degree to which the project was



effective in reducing the number and/or the severity of accidents,

(For sample calculation refer to the Appendix, page 59.)

TEST FOR STATISTICAL SIGNIFICANCE:

Table 6 on page 31 1is a summary of statistical significance

tests using Poisson Distribution Curves for 80%, 90%, 95%, and

99% probabilities. These tests were conducted in order to measure
the statistical significance of the effectiveness of the safety
projects to better understand whether the observed changes in acci-
dent rates were attributable to the implementation of the safety
project or due to some other factors unrelated to the project,

The inputs required for statistical testing were the percent

change in accident frequency resulting from project implementation
and the expected accident frequency had the safety project not

been implemented. Assuming that without the implementation of the
safety countermeasure the accident rate would have remained constant
during the "before'" and "after' periods, the expected accident
freguency was calculated as the product of the "before' accident
rate and the "after" exposure (MV) or (MVM) as the case may be,

See Appendix, page 60 and 61 for sample calculations and Polisson

Distribution Curves,

ECONOMIC ANALYSIS:

For the purpose of this study the benefit-cost-ratio (B/C) tech-
nique was chosen to determine the relationship between costs and
benefits resulting from the implementation of safety improvement
projects., The benefit-cost ratio was calculated as the ratio of
equivalent uniform annual benefit (EUAB) and the equivalent uniform

annual cost (EUAC). That is:

(B/C) = (EUAB)/(EUAC)



The equivalent uniform annual beunefit is the dollars saved due to
reduction in the number of accidents associated with each tvpe of
severity (PDO involvement, injury, fatality). This was calculated
as the difference between the cost of annualized expected number

of accidents had the safety project not been implemented and the
cost of annualized number of accidents during the "after" period,

In this study, the expected accident rates were assumed to be equal
to the "before" rates and the number of PDO involvements were deter-
mined by multiplying the number of PDO accidents by 1.5 for non-
intersection locations and by 2.0 for intersections as recommended

by the Department's Traffic Safety Section,

The accident cost for each type of severity was derived from the
National Highway Traffic Safety Administration publication entitled
""1975 Societal Cost of Motor Vehicle Accidents", The following

updated dollar values were used to determine accident costs:

$430,763 per fatality
$ 4,778 per injury
$ 780 per PDO involvement

The equivalent uniform annual cost (EUAC) was determined by using

the following equations:

1

EUAC = 1(033) + K - T(SF))
where:
I = Project cost (%)
CR; = Capital Recovery Factor for n years at interest rate i
i = interest rate (%)
n = estimated service life of the project (years)
T = net salvage value ($)
K = annual cost of operation and maintenance ($)
SF; = sinking fund factor for n years at interest rate 1i.

10



The cost of construction (1) for each project was obtained from
Form 675 kept in file by the Construction Audit Section. Capital

Recovery Factor (CR;) was obtained from standard interest table

included in the Appendix, For 8% interest rate, the value of

CR; is as follows:
CR; = 00,1490 for n = 10 years, CR; = 0.1019 for n = 20 years

Service life (n) was assumed to be ten years for Intersections and
Skid Resistant Overlays and twenty years for other projects evalu-~
ated in this study. Salvage value (T) and the net annual cost of

overation and maintenance were assumed to be zero,

It should be noted that for the purpose of benefit-cost ratio
analysis, 1f there were any fatal accidents during the evaluation
period, the first fatality was considered as an injury to eliminate
isolated cases which might have skewed the data. For sample calcu-

lations the reader is advised to refer to the Appendix, page 60,

Summary of accident statistics including benefit-cost ratio for each
project is shown on Table 7, page 34, Summary of Construction Cost,
Annual Cost (KEUAC), Annual Benefit (EUAB) and Benefit-cost Ratio
(B/C) for each category of evaluated safety projects is shown on
Table 8, page 37,

ACCIDENT REDUCTION FACTORS:

Accident reduction factor (AR) is an estimate of the project effective-
ness, expressed as a percent reduction in accident experience. In

this study AR Factors were computed for each category of highway

safety improvement projects as shown on Table 9, page 38. This table
includes reduction factors for total accidents, PDO, Injury, and fatal

accidents, The following eguation was used to compute the AR Factors:

11



AR Factor = 100 (1 - L2

L Eg

A = Total number of accidents

for the "after" period.

EF = Total expected number of

accidents.

Sample calculations may be found in the Appendix, page 63.

12
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TABLE 1

PROJECT LOCATION, IDENTIFICATION AND COST

PROJ. NO.  Const. Type of Length of Const. Project Location and Description Parish
Date  Modification Project Cost
CRGSSOVER
283-09-43 76 Widening of the Spot $ 35,630 US 90 (W. Bank Expressway) at Jefferson
Existing Crossover Modification Manhatten Blvd. in Harvey
PASSING LANE
25-02-14 75 Const of Passing 5.3 Mi. $759,640 US 171 from Fisher to Many Sabine
Lane
25-03-16 75 Const of Passing 2.7 Mi. $502,578 UuS 171 from Many to Zwolle Sabine
Lane
DRAINAGE IMPROVEMENT
7-09-71 75 Drainage at $ 34,504 Jct US 61 & McClelland Dr. in E. Baton
Intersection Baton Rouge Rouge
7-05-20 76 Drainage Structure G.3 Wi, $480,680 US 61, Ascension Parish Line to St. James
and Safety Work St. John Parish Line
7-04-32 79 Drainage Structures  14.1 ii. $1,041,230 US 61, St. James Parish Line to St. John the
St. Charles Parish Line Baptist
>uUULDER RECONSTRUCTION
15-08-21 75 Asphalt Conc. 9.9 Mi. $417,301 US 165 from Caldwedl Parish Line Quachita
Shoulders to Rilla
7-09-70 76 Asphalt Conc. 3.8 Mi. $211,592 US 61 in Baton Rouge from Florida E. Baton
Shoulders Bivd to Nesser Overpass
7-04-31 78 Base Widening & 5.6 Mi. $326,037 US 61 thru LaPlace St. John the
Asph. Conc. Sh. Raptist
7-03-32 79 Asphalt Conc. 11.0 Mi. $481,987 US 61, St. John Parish Line to St. Charles
Shoulders Kenner Highway in Norco
INTERSECTIONS
6-90-38 76 Left Turn Lane Spot Imp. $ 28,878 Jet US 90 & Hickerson in New Orleans Orleans
7-04-27 76 Turn Lane Spot Imp. $ 28,419 Jct US 61 & LA 54 in Garyville St. John
7-04-28 76 3 Left Turn Lanes Spot Imp. $412,764 Jet US 61 & 3 streets in Reserve St. John
7-04-29 76 Left Turn Lane Spot Imp. $ 68,132 et US 61 & LA 3179 in Garyville 5t. John
7-04-30 76 Left Turn Lane Spot Imp. $255,142 Jet US 61 & Magnolia St in LaPlace St. John
7-05-18 76 Turn Lane Spot Imp. $ 28,419 Jct US 61 & LA 54 at Blind River St. James
7-09-72(A) 76 Left Turn Lane Spot Tmp. $ 25,050 Jct US 61 & Foster Dr in Baton Rouge E. Baton

Rouge
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TABLE 1 (Continued)

PROJECT LOCATION, IDENTIFICATION AND COST

PROJ. NO. Const. Type of Length of Const. Project Location and Description Parish
Date _ Modification Project Cost
7-09-72(B) 76 Left Turn Lane Spot Imp. $ 25,050 Jct US 61 & Tom Dr. in Baton Rouge E. Baton
Rouge
8-01-32 77 Laft Turn Lane Spot. Tmp. $ 25,998 Jet US 190 & LA 413 in Erwinville W. Baton
Rouge

3-03-38 77 Left Turn Lane Spot Imp. $ 25,998 Jct US 190 & LA 81 in Lottie Point Coupee

420-01-19(A} 77 Left Turn Lane Spot Imp. § 22,286 Jct LA 3032 & Knight St, Shreveport ~ Caddo

420-01-19(B) 77 Left Turn Lane Spot Imp. $ 22,286 Jct LA 3032 & Weyman Dr, Shreveport Caddo
7-07-29(A) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 431 & LA 30 Ascension
7-07-29(8) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 939 Ascension
7-07-29(C) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 3038 Ascension
7-07-29(D) 78 Left Turn Lane Spot Imp. $ 26,512 Jet US 61 & LA 938 Ascension
7-07-29(E) 78 Right Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 74 Ascension
7-07-29(F) 78 Left Turn Lane Spot Tmp, $ 26,512 Jct US 61 & LA 934 Ascension
7-07-29(G) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 621 Ascension
7-07-29(H) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 929 Ascension
7-07-29(1) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & LA 73 Ascension
7-07-29(J) 78 Left Turn Lane Spot Iuwp. $ 26,512 Jet US 61 & LA 427 Ascension
7-07-29(K) 78 Left Turn Lane Spot Imp. $ 26,512 Jct US 61 & Wayside Park Ascension
26-01-28 78 Left Turn Lane Spot Imp. $ 25,615 Jet US 171 & LA 3059 outside Lake Calcasieu

Charles

26-02-30 78 Left Turn Lane Spot Tmp. $ 46,210 Jet US 65 & US 84 1in Ferriday Concordia

193-06-17(A) 78 Left Turn Lane Spot Imp. $ 27,286 Jct LA 14 & Progressive, Lake Charies Calcasieu

193-06-17(B) 78 Left Turn Lane Spot Imp. $ 27,286 Jct LA 14 & 11th St, Lake Charles Calcasieu

193-06-17(C) 78 Left Turn Lane Spot Imp. $ 27,286 Jet LA 14 & 12th St, Lake Charles Calcasieu

SKID RESISTANT OVERLAY

65-30-14 75 Slag Overilay 0.46 Mi. $ 26,209 Intercostal Canal Tunnel (LA 3040) Terrebonne

4 Lane, Conc in Houma
737-03-67 76 Expanded Clay 0.9 Mi, $ 57,140 LA 14 between LA 338 & LA 14 Bypass Vermillion
Overilay 2 lLane, Asph in Abbeville
737-03-74(A} 76 Crushed Gravel 4.9 Mi. $181,588 LA 468 between LA 8 & UA 171 near Vernon
Overlay 2 Lane, Asph Leesville
737-03-74(B) 76 Crushed Gravel 4.0 Mi. $148,235 LA 1214 betweer 1A 28 & LA 8 near Vernon

Overlay

2 Lane, Asph

Slagle
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TABLE 1 (Continued)

PROJECT LOCATION, IDENTIFICATION AND COST

PROJ. NO.  Const. Type of Length of Const. Project Location and Description Parish
- Date  Modification Project Cost
19-01-24 & 77 Slag Overlay 3.4 Mi. $201,661 Scenic Highway between LA 67 & US E. Baton
817-20-17 4 lane, Conc 61/190 in Baton Rouge Rouge
737-03-66(A) 77 Slag Overlay 2.5 Mi. $ 92,044 LA 3017 along Harvey Canal north Jefferson
2 Lane, Asph from Plaguemine Parish Line
737-03-66(B) 77 Slag Overlay 1.0 Mi. $ 36,818 LA 3151 on Grande Isie Jefferson
2 Lane, Asph
737-03-66(C) 77 Slag Overlay 0.5 Mi. $ 18,409 LA 541 in Harvey Jefferson
City Hwy.
737-03-66(D) 77 Slag Overlay 0.5 Mi. $ 18,409 LA 611-2, Central Ave in New Orleans Orleans
City Hwy.
737-03-66(E) 77 Slag Overlay 4.8 Mi. $176,724 LA 309, north from LA 20 outside Terrebonne
2 Lane, Asph Thibodeaux & Lafourche
737-03-66(F) 77 Slag Overlay 4.2 Wi, $154,634 LA 3107 between LA 309 & LA 20 Lafourche
2 Lane. Asph outside Thibodeaux
737-03-66(G) 77 Slag Overlay 1.6 Mi. $ 58,909 LA 3011 spur from LA 57 at Duloc Terrebonne
2 Lane, Asph
737-03-68(A) 77 Crushed Gravel 0.5 Mi. $ 14,693 LA 767 between LA 169 & LA 538 in Caddo
Overlay 2 Lane, Asph Mooringsport
737-03-68(B) 77 Crushed Gravel 0.6 M1, $ 17,632 LA 3014 between LA 106 & LA 7 in Webster
Overlay 2 Lane, Asph Cotton Valley
737-03~68(C) 77 Crushed Gravel 8.2 Mi. $241,027 LA 537 between LA 2 & LA 3 near Bossier
Overlay 2 Lane, Asph Plain Dealing
737-03-69 77 Crushed Gravel 10.6 M. $296,857 LA 133 between Girard & Oak Ridge Richland &
Overlav 2 Lane. Asph Morehouse
737-03-70(A) 77 Expanded Clay 8.0 Mi. $244,617 LA 578 between LA 4 & Crowville Franklin
Overlay 2 Lane, Asph
737-03-70(B) 77 Expanded Clay 1.2 Mi. $ 36,693 LA 865 outside Winnsboro, north of Franklin
Overlay 2 Lane, Asph LA 863
7-03-31 & 78 Slag Overlay 11.9 Mi. $810,087 US 61 between Jefferson Parish Line St. Charles
7-03-34 4 Lane, Conc & St. John Parish Line

NOTE: Letters in parenthesis refer to different sites constructed under the same contract number.
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TABLE 2

ADT AND ACTUAL NUMBER OF ACCIDENTS DURING EVALUATION PERIOD

TOTAL WET NIGHT RUN OFF ROAD
PROJ_# ADT TOT_PDO INJ FAT  TOT _PD0__INJ _FAT ~ TOT _PDO__INJ _FAT  TOT PBO__INJ _FAT
CROSSOVER
283-09-43 B 53,603 254 198 5 0 46 41 5 0 70 5 15 0 5 2 3 0
A 52,004 310 228 82 0 67 47 20 0 9% 63 31 0 2 1 1 o0
PASSING LANE
25-02-14 B 4,830 19 13 6 0 33 0 o0 4 2 2 0 75 2 0
A 4,695 22 15 7 0 6 4 2 0 11 0 0 33 0 0
25-03-16 B 2,316 13 9 4 0 2 1 1 o 5 4 1 0 4 3 1 8
A 2,810 13 8 5 0 6 4 2 0 74 3 0 3 2 1 o0
DRAINAGE IMPROVEMENT
7-09-71 B 29,322 26 13 12 1 8 3 5 0 9 5 4 0 10 1Y 0
A 28,699 46 35 11 0 17 14 3 0 2 14 7 0 2 1 1 o0
7-05-20 B 4,345 21 12 8 1 6 5 0 1 9 2 6 1 5 2 2 1
A 5,197 44 28 15 1 7 3 4 0 19 w0 8 1 1 5 4 1
7-04-32 B 7,859 258 139 113 6 50 31 19 0 92 41 46 5 17 9 8 0
A 10,206 277 149 119 9 57 30 27 0 9 3B 5 6 19 8 10 1
SHOULDER RECONSTRUCTION
15-08-21 B 3,894 38 20 16 2 10 6 4 0 8 3 3 2 11 8 3 0
A 4,302 2 7 41 /2N T R 31 2 0 70 7 0
7-09-70 B 28,274 432 295 135 2 0 71 29 0 16 70 4 1 12 8 4 0
A 33,752 672 496 174 2 174 13 40 0 182 125 57 0 16 14 2 0
7-04-31 B 7,886 225 121 1ol 3 3% 2 12 0 75 3% 4 2 11 5 6 0
A 8,725 234 130 100 4 53 29 24 0 61 29 30 2 73 4 0
7-03-32 B 10,434 251 130 17 4 67 36 29 2 91 40 49 2 23 11 12 0
A 14,818 369 209 153 7 76 45 29 2 98 4 47 5 29 21 8 O
INTERSECTIONS
6-90-38 B 21,496 20 8 12 0 4 1 3 0 31 2 0 0o 0 0 0
A 23,791 20 10 10 0 8 2 6 0 7 5 2 0 o 0 0 0
7-04-27 B 11,046 3 2 1 0 11 0 0 2 1 1 0 10 1 0
A 7,724 03 2 0 1 o 0o 0 0 1T 0 0o 1 o 0 0 o0
7-04-28 B 11,445 47 20 26 1 4 3 1 0 18 7 1 0 18 6 4 0
A 9,98 13 9 4 0 1 1 0 0 4 3 1 0 a4 1 3 0
7-04-29 B 9,892 0 0 0 O o 0 0 0 0o 0o 0 0 o 0 o0 0
A 7,88 0 0 0 0 o 0o o0 0 o o 0o o0 o 0 0o o

NOTE: Letter "A" refers to "After" evaluation period.
Letter "B" refers to "Before" evaluation period.
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TABLE 2 (Continued)
ADT AND ACTUAL NUMBER OF ACCIDENTS DURING EVALUATION PERIOD

) TOTAL WET NIGHT RUN OFF ROAD

__PROJ # ADT  TOT __PDOINJ FAT  TCT_ PDO_ INJ FAT  TOT PO INJ  FAT  TOT PDD  INJ  FAT
7-04-30 B 24,665 3 1 2 0 0 0 0 0 1 1 0 0 3 1 2 0
A 23,125 2 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0

7-05-18 B 10,838 7 4 2 1 2 0 2 0 3 0 2 i 3 2 1 0
A 4,681 3 0 3 0 0 0 0 0 2 0 2 0 2 0 2 0

7-09-72(A) B 36,037 54 41 13 0 17 13 4 0 19 18 ] 0 0 0 0 0
A 34,936 62 41 21 0 18 13 5 0 19 10 9 0 0 0 0 0

7-09-72(B) B 36,967 95 59 35 1 33 20 13 0 23 15 8 0 4 0 3 1
A 37,761 67 50 17 0 12 9 3 0 13 8 5 0 0 0 0 0

§-01-32 B 10,791 19 12 6 1 2 2 0 0 14 8 5 1 1 0 0 1
A 12,121 25 17 7 1 2 2 0 0 9 5 4 0 2 2 0 0

8-03~36 B 7,113 1 1 0 0 0 0 0 0 0 0 0 0 ) 0 0 0
A 7,800 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
420-01-19(A) B 22,756 71 53 18 0 10 9 1 0 19 13 6 0 0 0 0 0
A 21,363 72 63 9 0 7 6 ] 0 14 N 3 0 0 0 0 0
420-01-19(B) B 22,756 53 42 1 0 6 5 1 0 14 1N 3 0 0 0 0 0
A 21,369 23 19 4 0 5 4 1 0 7 6 1 0 0 0 0 0

7-07-29(A) B8 22,307 31 18 13 0 5 3 2 0 8 5 3 0 3 1 2 0
A 14,334 22 10 12 0 3 2 1 0 5 5 0 0 3 ] 2 0

7-07-29(B) B 14,767 35 19 16 0 6 4 2 0 5 5 0 0 ] 1 0 0
A 13,074 27 15 12 0 3 1 2 0 4 2 2 0 2 1 ] 0

7-07-29(C) B 13,058 12 7 5 0 0 0 0 0 0 0 0 0 2 1 1 0
A 10,993 7 7 0 0 2 2 0 0 ] 1 0 0 0 0 0 0

7-07-29(b) B8 17,751 1 10 ] 0 4 4 0 0 5 4 1 0 1 1 ) )
A 1¢,538 2 16 9 0 10 8 2 0 13 7 6 0 0 0 0 0

7-07-29(E) B 13,301 4 2 2 0 0 0 0 0 3 2 ] 0 0 0 0 0
A 11,178 5 3 2 Q 9 0 i} 0 2 7 ] 0 0 0 0 0

7-07-29(F) B 12,989 6 3 1 2 0 0 ") 0 0 0 0 0 0 0 0 0
A 11,037 2 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0

7-07-29(G) B 16,365 5 3 2 0 0 0 0 0 0 0 0 0 ] 1 0 0
A 15,350 10 5 5 0 0 0 0 0 4 3 1 0 0 0 0 0

7-07-29(H) B 14,665 5 4 1 0 3 ) 1 0 2 1 1 0 1 1 0 0
A 13,218 3 2 ] 0 1 1 1} 0 1 0 1 0 ] 1 0 0

7-07-29{1) B 14,845 5 3 2 0 1 0 1 0 ) 2 0 0 0 0 0 0
A 13,460 7 6 1 0 3 3 0 0 1 0 1 0 0 0 0 0

7-07-29(J) B 15,766 7 1 6 0 1 0 1 0 4 0 4 0 2 0 2 0
A 14,919 8 4 4 0 0 0 0 0 g ] 3 0 ] 1 0 0

7-07-29(K) B 14,039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 13,040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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ADT AND ACTUAL NUMBER OF ACCIDENTS DURING EVALUATION PERIOD

TABLE 2 (Continued)

TOTAL ) NIGHT RUN OFF ROAD
__PROJ # ADT TOT _PDO INJ FAT  TOT PDO INJ FAT  TOT _PDO INJ EAT TOT__PDO INJ FAT
24-01-28 B 13,934 27 13 13 ] 10 4 6 0 2 ] ] 0 3 3 o} 0
A 15,752 29 23 6 0 6 6 0 0 10 8 2 0 4 3 1 0
26-02-30 B 13,693 2 ] 1 0 0 0 0 0 1 0 1 0 0 0 0 0
A 13,507 3 3 0 0 0 0 0 0 2 2 0 0 0 0 0 0
193-06-17(A) B 19,423 2§ 23 5 0 11 7 4 0 17 13 4 0 1 1 0 0
A 14,523 9 7 2 0 3 3 0 0 7 5 2 0 1 0 1 0
193-06-17(B) B 19,423 12 9 3 0 1 1 0 0 1 1 0 0 1 0 ] 0
A 14,523 3 2 1 0 1 1 0 0 0 0 0 0 ] 0 1 0
193-06-17(C) B 20,566 53 32 21 0 13 8 5 0 15 8 7 0 4 2 2 0
A 15,728 &) 25 16 0 12 7 5 0 14 8 6 0 3 ] 2 0
SKID RESISTANT OVERLAY
65-30-14 B 29,454 125 92 33 0 39 27 12 0 23 15 8 0 15%  10% 5% Q%
A 30,215 191 143 47 1 44 34 10 0 37 23 14 0 5% 4% 1*  Q*
737-03-67 B 6,445 84 53 31 0 22 11 11 0 16 9 7 0 2 1 1 0
A 7,766 97 64 33 0 17 11 6 0 20 14 6 0 5 3 2 0
737-03-74(A) B 2,362 30 17 13 0 16 10 6 0 9 4 5 0 18 10 8 0
A 3,140 75 32 4] 2 25 13 12 0 48 21 26 1 44 18 26 0
737-03-74(8) B 1,500 5 3 2 0 2 1 1 0 2 1 ] 0 2 1 1 0
A 2,338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-01-24 & B 15,678 533 395 137 1 147 121 26 0 146 88 57 1 13 8 5 0
817-20-17 A 12,730 420 284 135 ] 114 75 39 0 104 63 40 1 10 5 5 0
737-03-66(A) B 5,354 157 110 46 1 47 34 12 1 24 14 10 0 7 4 3 0
A 5,499 146 105 40 1 48 35 13 0 18 15 3 0 11 8 3 0
737-03-66(B) B 1,109 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1,107 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
737-03-66{C) B 520 8 5 2 1 1 1 0 0 4 3 0 ] 0 0 0 o}
A 499 14 12 2 0 3 3 0 0 2 1 ] 0 1 1 0 0
737-03-66(D) B 2,826 10 4 6 0 3 ] 2 0 4 3 1 0 1 0 1 0
A 3,560 19 12 7 0 9 6 3 0 2 1 1 0 0 0 0 0
737-03-66(E) B 1,000 13 9 4 0 2 1 1 1} 3 2 1 0 7 6 1 0
A 882 10 5 5 0 0 0 0 0 4 0 4 0 4 2 2 0
737-03-66(F) B 2,427 41 19 21 1 4 3 1 0 18 6 12 0 16 7 9 0
A 2,742 88 44 43 ] 22 14 8 0 32 17 14 1 26 12 13 ]
737-03-66(G) B 1,605 10 7 3 0 1 1 0 0 5 2 3 0 5 2 3 0
A 2,136 13 10 2 1 2 2 0 0 6 3 2 ] 5 4 0 1

* Collision with tunnel walls
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TABLE 2 (Continued)
ADT AND ACTUAL NUMBER OF ACCIDENTS DURING EVALUATION PERIOD

TOTAL WET NIGHT RUN OFF ROAD
~_PROJ. # ADT_ TOT _ PDO _INJ  FAT TOT___PDO _INJ  FAT TOY _PDO INJ FAT TOT___PDO INJ FAT
737-03-68(A) B 1,185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 1,264 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 6
737-03-68(B) B 1,270 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1,085 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
737-03-68(C) B 207 5 2 3 0 2 0 2 0 2 1 1 0 3 1 2 0
A 237 2 1 1 0 0 0 0 0 2 1 1 0 1 1 0 0

737-03-69 B 1,710 3 0 3 0 1 0 ] 0 1 0 1 0 1 0 1 0
A 1,625 8 1 7 0 0 0 0 0 8 1 7 0 6 0 6 0
737-03-70(A) B 658 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0
A 757 4 2 2 0 0 0 0 0 1 0 1 0 1 0 1 0
737-03-70(B) B 835 4 2 2 0 0 0 0 0 1 0 1 0 0 0 0 0
A 915 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7-03-31 & B 9,626 223 120 100 3 51 27 22 2 87 46 40 1 27 14 13 0
7-03-34 A 13,277 414 216 195 3 95 57 36 2 99 43 55 1 20 12 8 ]
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TABLE 3
COMPARISON OF ACTUAL NUMBER OF ACCIDENTS VS. NOS. OF INJURIES AND FATALITIES DURING EVALUATION PERIOD

Tota: # Mco # PDO Ace # Inj Acc # Injuries # Fatal Acc # Fetalities
prod g Bef. ATELL bei Atn. o bef. ATt Bef. ATt Bef  AfE Bef, At
CROSSOVER
283-09-43 254 310 198 228 56 82 106 132 0 0 0 0
PASSING LANE

25~02-14 19 22 13 15 7 11 0 0 0 0
25-03-16 13 13 9 5 5 9 5 0 0 0 0
DRAINAGE iMPROVEMENT
7-09-71 26 46 13 35 12 11 21 18 1 0 1
7-05-20 21 44 12 28 8 15 16 26 1 1 1
7-04-32 258 277 139 149 113 119 280 237 6 9 9 11
SHOULDER RECONSTRUCTION
15-08-21 38 22 20 7 16 14 38 26 2 1 2 1
7-09-70 432 672 295 496 135 174 206 256 2 2 2 2
7-04-31 225 234 121 130 101 100 196 203 3 4 5 4
7-03-32 251 369 130 209 117 153 235 267 4 7 5 10
Intersections
5-00-38 20 20 8 10 12 10 19 16 0 0 0 0
7-04-27 3 3 pa 2 1 0 1 D e 1 0 Z
7-04-25 47 13 20 9 26 4 53 4 1 0 1 0
7-04-29 N 0 0 0 0 0 0 0 0 0 0
7-04-20 2 2 1 1 2 1 3 1 0 0 0 0
7-05-13 7 3 4 0 2 3 3 5 1 0 1 0
7-09-72(A) 54 62 41 41 13 21 21 3z 0 0 0 0
TG TR ar. ¢ 3% x 2 B 50 22 E M ! i
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PROJ.#

8-01-32
8-03-38
420-01-19(A
420-01-19(B

7-07-29(A
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
7-07-29(
24-01-28
26-02-30
193-06-17(A;
193-06-17(B)
193-06-17(C’

)
)
)
B)
C)
D)
E)
F)
G)
H)
I)
J)
K)

SKID RESISTAN

65-30-14
737-03-67

7703 7404

TABLE 3 (Continued)
COMPARISON OF ACTUAL NUMBER OF ACCIDENTS VS. NOS. OF INJURIES AND FATALITIES DURING EVALUATION PERTOD

Total # Acc # PDO Acc # Ind Acc # Injuries # Fatal Acc # Fatalities
Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft.
19 25 12 17 6 7 15 10 1 1 2 1
1 3 1 3 0 0 0 0 0 0 0 0
71 72 53 63 18 9 29 10 0 0 0 U
53 23 42 19 11 4 16 7 0 0 0 0
31 2 18 10 13 12 27 25 0 0 0 0
35 27 19 15 16 12 24 16 0 0 0 0
12 7 7 7 5 0 7 0 0 0 0 0
11 25 10 16 1 9 1 18 " 0 0 0
4 5 2 3 2 2 2 3 0 0 0 0
6 2 3 1 1 1 3 3 2 0 3 0
5 10 3 5 2 5 3 1 0 0 0 0
5 3 4 2 1 1 2 2 0 0 0 0
5 7 3 6 2 1 2 4 0 0 0 C
7 8 1 4 6 4 16 7 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
27 29 13 23 13 6 22 19 1 c 1 0
2 3 1 3 1 0 2 0 0 0 0 0
28 9 23 7 5 2 6 6 0 0 0 0
12 3 9 2 3 1 5 1 0 0 0 0

53 41 32 25 21 16 34 23 0 0 0
CERLAY (WET WEATHER ACCILENT'. ONLY)

39 44 z] 34 12 10 24 17 0 0 0

22 17 11 11 11 6 17 8 0 0 0

16 25 10 13 6 12 9 17 U d 0 Q
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TABLE 3 (Continued)
COMPARISON OF ACTUAL NUMBER QF ACCIDENTS VS. NOS. OF INJURIES AND FATALITIES DURING EVALUATION PERIOD

Total # Acc # PDO Acc # Inj Acc # Injuries # Fatal Acc # Fatalities

PROJ # Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft. Bef. Aft.
737-03-74(B) 2 0 1 0 1 0 1 0 0 0 0 0
8%3:gé:§§ & 147 114 121 75 26 39 49 59 0 0 1 0
737-03-66(A) 47 48 34 35 12 13 2 17 1 0 1 0
737-03-66(B) 0 0 0 0 0 0 0 0 0 0 0 0
737-03-66(C) 1 3 T 3 0 0 0 0 0 0 0 0
737-03-66(D) 3 9 ] 6 2 3 2 3 0 0 0 0
737-03-66(E) 2 0 1 0 1 0 ? 0 0 0 0 0
737-03-66(F) 4 22 3 14 1 8 1 11 0 0 0 0
737-03-66(G) 1 2 1 2 0 0 0 0 0 0 0 0
737-03-68(A) 0 0 0 0 0 0 0 0 0 0 0 0
737-03-68(B) 0 0 0 0 0 0 0 0 0 0 0 0
737-03-68(C) 2 0 0 0 2 0 3 0 0 0 0 0
737-03-69 ] 0 0 0 T 0 1 0 0 0 0 0
737-03-70(A) 0 0 0 0 0 0 0 0 0 0 0 0
737-03-70(B) 0 0 0 0 0 0 0 0 0 0 0 0

7-03-31 & 44 87 23 55 20 31 41 71 1 1 1 2

7-03-34

NOTE: Letters in parenthesis refer to different sites constructed under the same contract number.
Project 7-03-31 and 7-03-34 numbers reflect reduction for concrete structure 1.2 miles long

within project Tlimits.
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TABLE 3A

ACCUMULATIVE NO. OF PDO INVOLVEMENTS, INJURIES AND FATALITIES
FOR EACH CATEGORY OF HIGHWAY SAFETY IMPROVEMENT PROJECTS

# PDO Involvements # Injury Acc. # Injuries # Fatal Acc. # Fatalities
Type of Modification Before  After Before After Before After DBefore After Before After
Crossover 396 456 56 82 106 132 0 0 0 0
Passing Lane Construction 33 34 10 12 18 17 0 0 0 0
Drainage Improvement 246 318 133 145 317 281 8 10 11 13
Shoulder Reconstruction 849 1263 369 441 675 752 1 14 14 17
Intersection Improvement 782 688 218 148 385 254 7 2 9 3
Skid Resistant Overlay* 351 372 95 122 152 203 2 1 2 2
Total for all projects 2657 3131 881 950 1653 1639 28 27 36 35

*Wet Weather Accidents Only
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TRAFFIC EXPOSURE & ACCIDENT RATES (NN, NF ACCIDENTS PER MY OR MyM)

TABLE 4

EXPOSURE TOTAL WET B
PROJ # Mv/MVM T0T PDO INJ FAT T0T PDO INJ FAT
CROSSOVER
283-09-43 B 39.13 6.49 5.06 1.43 0.00 1.18 1.05 0.13 0.00
A 37.96 8.17 6.01 2.16 0.00 1.77 1.24 0.53 0.00
PASSING LANE
25-02~-14 B 18.69 1.02 0.70 0.32 0.00 0.16 0.16 0.00 0.00
A 18.16 1.21 0.83 0.39 0.00 0.33 0.22 0.11 0.00
25-03-16 B 4.56 2.85 1.97 0.88 0.00 0.44 0.22 0.22 0.00
A 5,54 2.35 1.44 0.90 0.00 1.08 0.72 0.36 0.00
DRAINAGE IMPROVEMENT
7-09-71 B 21.40 1.21 0.61 0.5 0.05 0.37 0.14 0.23 0.00
A 20.94 2.20 1.67 0.53 0.00 0.81 0.67 0.14 0.00
7-05-20 B27.91 0.75 0.43 0.29 0.04 0.2 0.18 0.00" 0.04
A 33.38 1.32 0.84 0.45 0.03 0.21 0.09 0.12 0.00
7-04-32 B 80.90 3.19 1.72 1.40 0.07 0.62 0.38 0.23 0.00
A105.06 2.64 1.42 1.13 0.09 0.54 0.29 0.26 0.00
SHOULDER RECONSTRUCTION ‘
15-08-21 B 28,14 1.35 0.7t 0.57 0.07 0.36 0.21 0.14 0.00
A31.10 0.71 0.23 0.45 0.03 0.06 0.03 0.03 0.00
7-09-70 B 78.44 5.51 3.76 1.72 0.03 1.27 0.917 0.37 0.00
A93.62 7.18 5.30 1.86 0.02 1.86 1.43 0.43 0.00
7-04-31 B 31.02 7.25 3.90 3.26 Q.10 1.16 0.7V 0.39 0.00
A 35.66 6.56 3.65 2.80 0.11 1.49 0.81 0.67 0.00
7-03-32 B83.78 3.00 1.55 1.40 0.05 0.80- 0.43 0.35 0.02
A118.98 3.10 1.76 1.29 0.06 0.64 0.38 0.24 0.02
INTERSECTIONS
6-90-38 B 15.70 1.27 0.51 0.76 0.00 0.25 0.06 0.19 0.00
A17.36 1.15 0.58 0.58 0.00 0.46 0.12 0.35 0.00
7-04-27 B 8.06 0.37 0.25 0.12 0.00 0.12 0.12 0.00 0.00
A 5.64 0.53 0.35 0.00 0.18 0.00 0.00 0.00 0.00
7-04-28 B 8.3b 5.62 2.39 3.11 0.12 0.48 0.36 0.12 0.00
A 7.28 1.79 1.24 0.55 0.00 0.14 0.14 0.00 0.00

NOTE:

Letter "A" refers to

"After" evaluation period.

- NIGHT RUN OFF ROAD
TOT P00 INJ FAT TOT __PDO__ 1IN FAT

1.79 1.41 0.38 0.00 0.3 0.05 0.08 0.00
2.48 1.66 0.82 0.00  0.05 0.03 0.03 0.00
0.21 0.11 0.311 0.00  0.37 ©0.27 0.11 0.00
0.06 0.06 0.00 0.00 0.17 0.17 0.00 0.00
1.70 0.88 0.22 0.00 0.88 0.66 0.22 0.00
1.26 0.72 0.54 0.00 0.54 0.36 0.18 0.00
0.42 0.23 0.19 0.00 0.05 0.00 0.05 0.00
1.00 0.67 0.33 0.00 0.10 0.05 0.05 0.00
0.32 0.07 0.21 0.04 0.18 0.07 0.07 0.04
0.57 0.30 0.24 0.03  0.30 0.15 0.12 0.03
1.14 0.51 0.57 0.06 0.21 0.11 0.10 0.00
0.89 0.36 0.48 0.06  0.18 0.08 0.10 0.0
0.28 0.11 0.11 0.07 0.39 0.28 0.11 0.00
0.10 0.03 0.06 0.00 0.23 0.00 0.23 0.00
1.48 0.89 0.57 0.01  0.15 0.10 0.05 0.00
1.94 1.34 0.61 0.00 0.17 0.15 0.02 0.00
2.42 1.03 1.32 0.06 0.35 0.16 0,19 0.00
1.71 0.81 0.84 0.06 0.20 0.08 0.11 0.00
1.09 0.48 0.58 002  0.27 0.13 0.14 0.00
0.82 0.39 0.40 0.04 0.24 0.18 0.07 0.00
0.19 0.06 0.13 0.00  0.00 0.00 0.00 0.00
0.40 0.29 0.12 0.00 0.00 0.00 0.00 0.00
0.25 0.12 0.12 0.00 0.12 0.00 0.12 0.00
0.18 0.00 0.00 0.18  0.00 0.00 0.00 0.00
2.15 0.84 1.32 0.00 1.20 0.72 0.48 0.00
0.55 0.41 0.14 0.00 0.55 0.14 0.41 0.00

Letter "R" refers to "Before" cvaluation period.



INJ _ FAT

RUN_QFF ROAD
PDO

10T

FAT

NIGHT
INJ

PDO

TOT

FAT

WET
INJ

PDO

T0T

0.60
0.45
0.29

TABLE 4 (Continued)
0.31

TRAFFIC EXPOSURE & ACCIDENT RATES (NO. OF ACCIDENTS PER MV OR MVM)

FAT
1.30 0.04
1.08 0.00
1.15 0.00
1.48 0.00
1.26 0.00

INJ
0.80 0.00

TOTAL

PDO
0.06
0.51
1.82 0.62 0.00
1.1
1.76
1.57

4.62 4.04 0.58 0.00

2.10 0.96

10T

0.17

0.12

2.05

2.43

3.52 2.19
2.43

4.27 3.19
1.90

3.25

2.83

A 27.52
A 15.60

420-01-19(B) B 16.62
A 15.60

7-07-29(A) B 16.28
A 10.46

EXPOSURE
MV/MVM
B 18.00
A16.88
A25.50
7-07-29(B) B 10.78
A 9.54

7-09-72(A) B 26.31
7-09-72(B) B 26.98

7-04-30
420-01-19(A) B 16.62

PROJ_#

[\

—~
™~ O

oo
—on
(S Iy =]
O -

0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.01

0.00 0.00 0.00 0.00
0.12 0.12 0.00 0.00

0.00
0.00

.00
00

0
0.

20
oo
oo
jon N e

oo
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TABLE 4 (Continued)
TRAFFIC EXPOSURE & ACCIDENT RATES (NO. OF ACCIDENTS PER MV QR MVM)

o EXPOSURE _  TOTAL WET o NIGHT ROR
PROJ # HV/MVM TOT ~ PDO INJ~  FAT TOT  PDO INJ FAT TOT  PDO IHJ  FAT TOT  POOD INJ  FAT
7-07-29(G) B 11.96 0.42 0.25 0.17 0.00 0.00 0.00 0.00 06.00 0.00 0.00 0.00 0.00 0.08 0.08 0.00 0.00
A 11.20 0.89 0.45 0.45 0.00 0.00 0.00 0.00 0.00 0.3 0.27 0.09 0.00 0.00 0.00 0.00 0.00
7-07-29(H) B 10.70 0.47 0.37 0.09 0.00 0.28 0.19 0.09 0.00 0.19 0.09 0.09 0.00 0.09 0.09 0.00 0.00
A 9.64 0.31 0.21 0.10 0.00 0.i10 0.10 0.00 0.00 0.10 0.00 0.10 0.00 0.10 0.10 0.00 0.00
7-07-29{1) B 10.84 0.46 0.28 0.18 0.00  0.09 0.00 0.09 0.00 0.18 0.18 0.00 0.00  0.00 0.00 0.00 0.00
A 9.82 0.7V 0.61 0.10 0.00 0.31 0.3t 0.00 0.00 0.10 0.00 0.10 0.00 0.00 0.00 0.00 0.00
7-07-29(J) B 11.50 0.61 0.09 0.52 0.00 0.09 0.00 0.09 0.00 0.35 0.00 0.35 0.00 0.17 0.00 0.17 0.00
A 10.90 0.73 0.37 0.37 0.00 0.00 0.00 0.00 0.00 0.37 0.09 0.28 0.00 0.09 0.09 0.00 0.00
7-07-29(K) B 10.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 9.52 0.00 0.00 0.00 0.00 ©0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24-01-28 8 10.18 2,65 1.28 1.28 0.10  0.98 0.39 0.59 0.00 0.20 0.10 0.10 0.00  0.29 0.29 0.00 0.00
A Y150 2,52 2,00 0.52 0.00 ©0.52 0.52 0.00 0.00 0.87 0.70 0.17 0.00 .0.35 0.26 0.09 0.00
26-02-30 B 10.00 0.20 0.10 0.10 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.10 0.00  0.00 0.00 0.00 0.00
A 9.86 0.30 0.30 0.00 0.00 ©0.00 0.00 0.00 0.00 0.20 0.20 0.00 0.00 0.00 0.00 0.00 0.00
193-06-17(A} 8 14.1¢ 1.97 1.62 0.35 0.00 0.78 0.49 0.28 0.00 1.20 0.92 0.28 0.00 0.07 0.07 0.00 0.00
A 10.60 0.85 0.66 0.19 0.00  0.28 0.28 0.00 0.00 0.66 0.47 0.19 0.00 0.09 0.00 0.09 0.00
193-06-17(B) B 14.18 0.85 0.63 0.21 0.00 0.07 0.07 0.00 0.00 0.07 0.07 0.00 0.00 0.07 0.00 0.07 0.00
A 10.60 0.28 0.19 0.09 0.00 0.09 0.09 0.00 0.00 0.00 0.00 0.00 0.00  0.09 0.00 0.09 0.00
193-06-17(C) B 15.02 3.53 2.13 1.40 0.00 0.87 0.53 0.33 0.00 1.00 0.53 0.47 0.00 0.27 0.13 0.13 0.00
A 11.48 3,57 2.18 1.39 0.00 1.05 0.61 0.44 0.00 1.22 0.70 0.52 0.00  0.26 0.09 0.17 0.00

SKID RESISTANT OVERLAY

65-30-14 B 9.9p 12.63 9.29 3.33 0.00 3.94 2.73 1.21 0.00 2.32 1.52 0.8] 0.00 *1.52 *1.01 *0.51 *0.00
A 10.14 18.84 14.10 4.64 0.10 4.34 3.35 0.99 0.00 3.65 2.27 1.38 0.00 *0.49 *0.39 *0.10 *0.00
737-03-67 B 4.24 19.81 12,50 7.31 0.00 5.19 2.59 2.59 0.00  3.77 2.2 1.65 0.00  0.47 0.24 0.24 0.00
A 510 19.02 12.85 6.47 0.0  3.33 2.16 1.18 0.00  3.92 2.75 1.18 0.00  0.98 0.59 0.39 0.00
737-03-74(A) B 8.44 3.55 2.01 1.54 0.00 1.90 1.18 0.72 0.00 1.07 0.47 0.59 0.00 2.13 1.18 0.95 0.00
A 11.24 6.67 2.85 3.65 0.18  2.22 1.16 1.07 0.00  £.27 1.87 2.31 0.09 3.91 1.60 2.31 0.00
737-03-74(B) B 4.38 1.14 0.68 0.46 0.00 0.46 0.23 0.23 0.00 0.46 0.23 0.23 0.00 0.46 0.23 0.23 0.00
A 6.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

* Collision with tunnel walls




TABLE 4 (Continued)

TRAFFIC EXPOSURE & ACCIDENT RA

al
{

IR MVM)

My

—

ROR

WET

TOTAL

NIGHT

INJ

__EXPOSURE

TuT

[N} FAT

PDO

10T

FAT

IHJ

_PoO

T0T

FAT

PDO

POO  INJ  FAT

TOT

NV/MVM

H
Ii

FROJ

0.33
0.32

1.46 0.03
1.27 0.03

.75 2.26
1.99

3
3.29

0.67 0.00
1.23 0.00

2.37

3.78 3.1
3.61

13.69 10.15 3.52 0.03
13.29 8.99 4.27 0.03

19-01-24 & B 38.92
A 31.60

817-20-17

1

0.7
1

1.02 0.00
0.30 0.00

1.43
1.49

3.48 1.23 0.10 2.45
1.29 0.00 1.79

4.81
4.78 3.49

16.05 11.25 4.70 0.10
14.54 10.46 3.98 0.10

9.78
A 10.04

737-03-66(A) B

0.00
0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

0.00
0.00

0.00
0.00

0.00
0:00

0.00
0.00

e

737-03-66(B)

0.0

0.00
0.00

0.00
5.56

5.56 5.56 0.00 0.00

16.67 16.67 0.00 0.00

6
0

o

*737-03-66(C) B

0.0

5.56

o

1.92 0.00
0.00

6.92 4.62 2.31

2.88 0.9

737-03-66(D) B

0.29 0.00

1.71

2.00
1.29 0.65 0.65 0.00

0.86 0.57 0.29 0.00
1.29 0.00

1.29 0.00

0.00
0.00

0.57
0.00

1.14 0.00
1.61 0.00

2.57
1.61

3.71
3.23

.50
.10

3
3

B
A

737-03-66(E)

2.42 0.81 1.61 0.00 2.15 0.94 1.21 0.00
2.02 1.67 0.12 3.10 1.43 1.55 0.12

3.81

0.00
0.00

2.55 2.82 0.13

5.51
10.48 5.24 5.12 0.12

.44
40

B 7
A 8.

737-03-66(F)

27

1.60 0.00

1.06
1.60 0.00 0.40

2.66
2.00

1.60 0.00

1.06
1.20 0.80 0.40

2.66
2.40

0.00
0.00

0
.00

0.53 0.0
0.80 0.0

1.60 0.00
5.20 4.00 0.80 0.40

5.32 3.72

1.88
2.50

B
A

737-03-66(6)

o <

737-03-68(A)

0.

737-03-68(B) B

1.61 0.00
0.70 0.70 0.00 0.00

2.42 0.81

0.00
0.00

0.81]
70

0.

0.81
0.70

61
1.4

0.00 1.61 0.00 1.
0.00 0.00 0.00 0.00

1.61

2.42 0.00

4.03 1.6l
1.41 0.70 0.70 0.00

1.24
1.42

A

737-03-68(C) B

0.23
0.64

B 13.24
A 12.58

737-03-69

o O

0.060 0.00
0.00 0.00

0.00
0.00

1.35 0.00 0.00
0.00 0.00 0.00 0.00 0.00

1.35 0.00

0.00 0.00 0.00
0.00 0.00 0.00

0.00
0.00

0.00
0.00

2.70
0.00

B
A

737-03-70(B)

0.61
0.82

1.20 0.04
1.69 0.03

1.44
1.87

2.67
3.59

A 115.34
* Rates are not valid -

3-31 & B 83.62

0
03-34

7~
7-

data skew due to extremelv taow ADT counts.
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TABLE 5
WEIGHTED ACCIDENT RATES (NO. OF WEIGHTED ACCIDENTS PER MV OR MVM)

_PROJ 5 O TCAL . HE - Ut ROAD.
Before After Before  After Beiure  After Before  After
CROSSOVER
283-09-43 9.35 12.49 1.44 2.83 2.55 4.12 0.29 Q.12
PASSING LANE
25-02-14 1.66 2.00 0.16 0.55 0.44 0.06 0.60 0.17
25-03-16 4.61 4.14 0.88 1.80 1.54 2.34 1.32 0.90
DRAINAGE IMPROVEMENT
7-09-71 2.69 3.26 0.83 1.09 0.80 1.66 0.715 0.20
7-05-20 1.62 2.43 0.50 0.45 1.02 1.26 0.60 0.75
7-04-32 6.48 5.73 1.07 1.07 2.70 2.28 0.47 0.46
SHOULDER RECONSTRUCTION
15-08-21 2.98 1.82 0.63 0.12 1.00 0.21 0.61 0.69
7-09-70 9.16 11.04 2.02 2.72 2.68 3.17 0.25 0.21
7-04-31 14.48 12.93 1.88 2.82 5.47 3.81 0.73 0.41
7-03-32 6.15 6.11 1.64 1.26 2.38 1.91 0.55 0.39
[NTERSECTIONS
6-90-38 2.79 2.32 0.63 1.17 0.45 0.65 0.00 0.00
7-04-27 0.61 1.79 0.12 0.00 0.48 1.62 0.36 0.00
7-04-28 12.68 2.89 0.72 0.14 4.80 0.83 2.16 1.37
7-04-29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7-04-30 0.39 0.24 0.00 0.00 0.06 0.06 0.39 0.00
7-05-18 2.30 2.67 0.75 0.00 1.79 1.77 0.64 1.77
7-09-72(A) 3.03 4.07 0.94 1.11 0.80 1.44 0.00 0.00
7-09-72(B) 6.41 3.68 2.18 0.66 1.46 0.83 0.65 0.00
0-01-32 .84 5.17 0.25 0.23 3.95 1.92 1.04 0.23



62

TABLE 5 (Continued)
WEIGHTED ACCIDENT RATES (NO. OF WEIGHTED ACCIDENTS PER MV OR MVM)

PROJ # o TOTAL _ WEL NIGHT RUN OFF ROAD
Before After Before After Before After Before After
8-03-38 0.19 0.53 0.00 0.00 0.00 0.00 0.00 0.00
420-01-19(A) 6.43 5.78 0.72 0.56 1.86 1.28 0.00 0.00
420-01-19(B) 4.5] 2.00 0.48 0.44 1.20 0.56 0.00 0.00
7-07-29(A) 3.51 4.41 0.54 0.49 0.85 0.48 0.42 0.67
7-07-29(B) 6.20 5.35 0.94 0.73 0.46 0.84 0.09 0.40
7-07-29(C) 2.29 0.87 0.00 0.25 0.00 0.12 0.40 0.00
7-07-29(D) 1.01 4.69 0.31 1.53 0.55 2.74 0.08 0.00
7-07-29(E) 0.84 1.12 0.00 0.00 0.51 0.48 0.00 0.00
7-07-29(F) 2.33 0.48 0.00 0.00 0.00 0.12 0.00 0.00
7-07-29(G) 0.76 1.80 0.00 0.00 0.00 0.54 0.08 0.00
7-07-29(H) 0.64 0.51 0.46 0.10 0.36 0.30 0.09 0.10
7-07-29(1) 0.82 0.91 0.27 0.31 0.18 0.30 0.00 0.00
7-07-29(J) 1.65 1.48 0.27 0.00 1.05 0.93 0.51 0.09
7-07-29(K) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24-01-28 5.92 3.56 2.16 0.52 0.40 1.21 0.29 0.53
26-02-30 0.40 0.30 0.00 0.00 0.30 0.20 0.00 0.00
193-06-17(A) 2.67 1.23 1.33 0.28 1.76 1.04 0.07 0.27
193-06-17(B) 1.26 0.46 0.07 0.09 0.07 0.00 0.21 0.27
192-06-17(C) 6.33 6.35 1.52 1.93 1.94 2.26 0.52 0.60
SKID RESISTANT OVERLAY
65-30-14 19.28 28.82 6.36 6.32 3.95 6.41 *2.54 *0.69
'37-03-67 R4 43 31 94 10.36 5.70 7.07 6.29 0.96 1.76

rowith tynne



TABLE 5 (Continued)
WEIGHTED ACCIDENT RATES (NO, OF WEIGHTED ACCIDENTS PER MV OR MVM)

PROJ # TOTAL WET NIGHT RUN OFF ROAD
Before After Before After Before After Before After
737-03-74(A) 6.63  15.24 3.34 4.37 2.24  9.52 4.03 8.53
737-03-74(B) 2.06 0.00 0.92 0.00 0.92  0.00 0.92 0.00
8;?:?8:?3 & 20.95  22.04 512 6.06 6.88  6.04 0.60  0.64
737-03-66(A) 26.15  23.20 7.97 7.36 4.49  2.39 1.34 1.70
737-03-66(B) 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
737-03-66(C) 105.59  100.00 5.56  16.67 61.15 22.24 0.00 5.56
737-03-66(D) 21.16  25.37 6.72 11.55 5.76  3.08 2.88 0.00
@ 137-03-66(E) 5.99 6.44 1.16 0.00 1.44  3.87 2.58 2.60
737-03-66(F) 12.05  21.56 0.79 4.52 5.64  7.99 4.57 7.04
'37-03-66(G) 8.52 9.60 0.53 0.80 5.86  6.80 5.86 9.60
"37-03-68(A) 0.00 1.09 0.00 0.00 0.00  0.00 0.00 0.00
'37-03-68(B) 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
737-03-68(C) 8.87 2.80 4.83 0.00 3.24  2.80 5.64 0.70
737-03-69 0.69 1.76 0.24 0.00 0.24  1.76 0.24 1.44
737-03-70(A) 0.26 1.80 0.00 0.00 0.26  0.69 0.00 0.69
737-03-70(B) 10.80 2.50 0.00 0.00 4.05  0.00 0.00 0.00
7-03-31 & 533 749 116 157 CUCEEEREEY NA7T 0.5
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Total # of
Accidents 1in

PROJ # 'Before' Period
CROSSOVER
283-09-43 254
PASSING LANE

25-02-14 19

25-03-16 13
TOTAL 32
DRAINAGE IMPROVEMENT

7-09-71 26

7-05-20 21

7-04-32 258
TOTAL 305

SHOULDER RECONSTRUCTION

15-08-21

38
432
225
251

946

INTERSECTION IMPROVEMENT

6-90-38
7-04-27
7-04-28
7-04-29
7-04-30

20
3
47
0

2
ol

TEST FOR STATISTICAL SIGNIFICANCE BY

POISSON DISTRIBUTION

Total Expected
# of Accidents
(Without Treatment)

246

19
16

35

25
25
335

385

42
516
259
357

1174

22
41

Total # of % Change

Accidents in in Accident Probability
'After' Period Frequency 80% 90% 95% 99%
310 20 yes yes yes yes
22 16 yes no no  no
13 -19 no  no no  no
35 0 no no no no
46 84 yes yes yes yes
44 76 yes yes yes yes
277 -17 yes yes yes yes
367 -5 no no  no  no
22 =48 yes yes yes yes
672 30 yes yes yes yes
234 -9 yes yes no  no
369 3 no no  no  no
1297 10 yes yes no  no
20 -9 no no  no  no
3 50 no no no  no
13 -68 yes yes yes yes
0 0 N0 N0 no no
V4 -33 no  no  no no
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TABLE 6 (Continued)
TEST FOR STATISTICAL SIGNIFICANCE BY POISSON DISTRIBUTION

Total # of Total Expected Total # of % Change
Accidents in # of Accidents Accidents in in Accident Probability

PROJ # 'Before' Period (Without Treatment) 'After' Period Frequency 80% 90% 95% 99%
7-05-18 7 3 3 0 no no no no
7-09-72(A) 54 52 62 19 yes yes no  no
7-09-72(B) 95 97 67 -31 yes yes yes yes
8-01-32 19 21 25 19 yes no no no
8-03-38 ] 1 3 200 no no  no  no
420-01-19(A) 71 67 72 7 no no  no  no
420-071-19(B) 53 50 23 -54 yes yes yes yes
7-07-29(A) 31 20 22 10 no no no  no
7-07-29(B) 35 31 27 -13 no no  no  no
7-07-29(C) 12 10 7 -30 yes no  no  no
7-07-29(D) 11 8 25 212 yes yes yes yes
7-07-29(E) 4 3 5 67 no no no  no
7-07-29(F) 6 5 2 -60 RO NnO  no  no
7-07-29(G) 5 5 10 100 yes yes no no
7-07-29(H) 5 5 3 -40 yes no no no
7-07-29(1) 5 5 7 40 yes no no no
7-07-29(3J) 7 7 8 14 no no  no  no
7-07-29(K) 0 0 0 0 no no  no  no
24-01-28 27 30 29 -3 noe no  no  no
26-02-30 2 2 3 50 ne no  no  no
193-06-17(A) 28 21 9 -57 yes yes yes yes
193-06-17(B) 12 9 3 -67 yes yes yes no
193-06-17(C) 53 41 4 + 0 no no  no no
TOTAL 616 561 494 =12 yes yes yes no

SKID RESISTANT OVERIAY (MET WEATHER ACCIDENTS ONLY)

65-30-14 39 40 44 +10

736-03-67 22 26 17 34.6 :no 22 22 28
737-03-74(A) 16 21 25 +19.0 Ao e
731-03-7H(E) 2 3 0 -100 ynn no  no no
19-01-24 & no no no n

817-20-17 147 119 114 - 4.2 nc o N0 no
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Total # of
Accidents in

TABLE 6 (Continued)

Total Expected
# of Accidents

Total # of
Accidents in

PROJ # 'Before' Period (Without Treatment) 'After' Period
737-03-66(A) 47 48 48
737-03-66(B) 0 0 0
737-03-66(C) 1 1 3
737-03-66(D) 3 4 9
737-03-66(E ) 5 2 0
737-03-66(F) 4 5 99
737-03- 66(63 ] ] 5
737-03-68(A 0 0 0
737-03-68(B) 0 0 0
737-03-68(C) 2 5 0
737-03-69 1 1 0
737-03-70(A) 0 0 0
737-03-70(B) 0 0 0

7-03-31 &

7-03-34 44 61 87
TOTAL 331 334 371
GRAND TOTAL 2484 2735 2874

TEST FOR STATISTICAL SIGNIFICANCE BY POISSON DISTRIBUTION

% Change
in Accident ProbabiTity
Frequency 80% 90% 95%
0 no nhe  no
0 no no  no
+200 no no no
+125 no no no
-100 no no no
+340 yes no no
+100 no no no
0 no no no
0 no no no
-100 no no no
-100 no no no
0 no ho no
0 no no no
+ 42,6 yes yes yes
+ 12 no  no no
5 ‘no no no

99%
no
no
no
no
no
no
no
no
no
no
no
no
no

yes

no

no
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TABLE 7
SUMMARY OF ACCIDENT STATISTICS AND BENEFIT-COST RATIOS

Total No. of Accident Rate Weighted Accident Rate Benefit/
Accidents # Acc/MV-MVM # Acc/MV-MVM Cost
PROJ # Before After Before After Before After Ratio
CROSSOVER
283-09-43 254 310 6.49 8.17 9.35 12.49 -26.92
PASSING LANE
25-02-14 19 22 1.02 1.21 1.66 2.00 - 0.08
25-03-16 13 13 2.85 2.35 4.61 4.14 0.26

DRAINAGE IMPROVEMENT

7-09-71 26 46 1.21 2.20 2.69 3.26 - 2.54
7-05-20 21 44 0.75 1.32 1.62 2.43 - 0.54
7-04-32 258 277 3.19 2.64 6.48 5.73 3.82

SHOULDER RECONSTRUCTION

15-08-21 38 22 1.35 0.71 2.98 1.82 6.71
7-09-70 432 672 5.51 7.18 9.16 11.04 - 3.07
7-04-31 225 234 7.25 6.56 14.48 12.93 12.14
7-03-32 251 369 3.00 3.10 6.15 6.11 - 2.91

TURN LANE CONSTRUCTION
6-90-38 20 20 1.27 1.15 2.79 2.32 2.57
7-04-27 3 0.37 0.53 0.61 1.79 - 0.84
7-04-28 47 13 5.62 1.79 12.68 2.89 1.78
7-04-29 0.00 0.00 0.00 0.00 0.00
7-04-30 0.17 0.12 0.39 0.24 0.11
7-05-18 0.88 0.89 2.30 2.67 - 3.24
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TABLE 7 (Continued)
SUMMARY OF ACCIDENT STATISTICS AND BENEFIT-COST RATIOS

Total No. of Accident Rate Weighted Accident Rate Benefit/
Accidents # Acc/MV-MVM # Acc/MV-MVM Cost
PROJ # Before After Before After Before After _Ratio

7-09-72(A) 54 62 2.05  2.43 3.03  4.07 - 7.72
7-09-72(B) 95 67 3.52 2.43 6.41 3.68 29.90
8-01-32 19 25 2.41 2.83 4.84 5.7 4.27
8-03-38 1 3 0.19  0.53 0.19  0.53 - 0.38
420-01-19(A) 71 72 4.27  4.62 6.43  5.78 9.28
420-01-19(B) 53 23 3.19 1.47 4.51  2.00 10.57
7-07-29(A) 31 22 1.90  2.10 3.51 4.4 - 4.32
7-07-29(B) 35 27 3.25  2.83 6.20 5.35 3.53
7-07-29(C) 12 7 1.26  0.87 2.29  0.87 3.34
7-07-29(D) 11 25 0.85  2.73 1.01  4.69 -12.22
7-07-29(E) 4 5 0.41  0.61 0.84 1.12 - 1.06
7-07-29(F) 6 2 0.63  0.25 2.33  0.48 47.42
7-07-29(G) 5 10 0.42  0.89 0.76  1.80 - 5.39
7-07-29(H) 5 3 0.47  0.31 0.64  0.5] 0.20
7-07-29(1) 5 7 0.46  0.71 0.82  0.91 - 1.97
7-07-29(J) 7 8 0.61 0.73 1.65  1.48 4.34
7-07-29(K) 0 0 0.00  0.00 0.00  0.00 0.00
24-01-28 27 29 2.65  2.52 5.92  3.56 2.67
26-02-30 2 3 0.20  0.30 0.40  0.30 0.46
193-06-17(A) 28 9 1.97  0.85 2.67 1.23 1.07
193-06-17(B) 12 0.85  0.28 1.26  0.46 2.52
193-06-17(C) 53 4 3.53  3.57 6.33  6.35 1.65
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TABLE 7 (Continued)
SUMMARY OF ACCIDENT STATISTICS AND BENEFIT-COST RATIOS

Total No. of Accident Rate Weighted Accident Rate Benefit/
Accidents # Acc/MVY-MVM # Acc/MV-MVM Cost
PROJ # Before After Before  After Before After Ratio
SKID RESISTANT OVERLAY *

65-30-14 39 44 3.94 4.34 6.36 6.32 3.69
737-03-67 22 17 5.19 3.33 10.36 5,70 3.65
737-03-74(A) 16 25 1.90 2.22 3.34 4,37 -0.44
737-03-74(B) 2 0 0.46 0.00 0.92 0.00 0.21

19-01-24 & 147 114 3.78 3.61 5.12 6.06 -1.08
817-20-17
737-03-66(A) 47 48 4,81 4,78 7.97 7.36 0.79
737-03-66(B) Q0 0 0.00 0.00 0.00 0.00 0.00
737-03-66(C) 1 3 5.56 16.67 5.56 16.67 -0.43
737-03-66(D) 3 9 2.88 6.92 6.72 11.55 1.45
737-03-66(E) 2 0 0.57 0.00 1.16 0.00 -0,18
737-03-66(F) 4 22 0.54 2.62 0.79 4.52 1.29
737-03-66(G) 1 2 0.53 0.80 0.53 0.80 -0.04
737-03-68(A) 0 0 0.00 0.00 0.00 0.00 0.00
737-03-68(B) 0 0 0.00 0.00 0.00 0.00 0.00
737-03-68(C) 2 0 1.61 0.00 4.83 0.00 0.23
737-03-69 1 0 0.08 0.00 0.24 0.00 -0.05
737-03-70(A) 0 0 0.00 0.00 0.00 0.00 0.00
737-03-70(B) 0 0 0.00 0.00 0.00 0.00 0.00

7-03-31 & 44 87 0.58  0.83 1.16 1.51 -0.41

7-03-34
*Wet Weather Accidents Only
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TABLE 8

SUMMARY OF COST, BENEFIT, AND BENEFIT/COST RATIO
FOR EACH CATEGORY OF HIGHWAY SAFETY IMPROVEMENT PROJECTS

Annual Cost Annual Benefit Benefit-Cost Ratio

Type of Modification Construction Cost (EUAC) (EUAB) (B/C)
Crossover $ 35,630 $ 3,630 $§ -97,709 -26.92*
Passing Lane Construction $1,302,218 $ 132,696 $ 2,886 0.02
Drainage Improvement $1,556,475 $ 158,605 $ 346,883 2.19
Shoulder Reconstruction $1,436,918 $ 146,422 $ 251,438 1.72
Intersection Improvement $1,413,738 $ 210,647 $1,316,707 6.25
Skid Resistant Overlays $2,832,384 $ 422,025 $ 245,315 0.58
Total for all projects $8,577,363 $1,074,026 $2,065,520 1.92

*Based on one single isolated project only. The data is probably skewed.
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Type of Modification

CROSSOVER

PASSING LANE

DRAINAGE TMPROVEMENT

SHOULDER RECONSTRUCTION

INTERSECTION IMPROVEMENT

TABLE 9
ACCIDENT REDUCTION FACTORS

Type of Accident

Total
PDO
Injury
Fatal

Total
PDO
Injury
Fatal

Total
PDO
Injury
Fatal

Total
PDO
Injury
Fatal

Total
PDO
Injury
Fatal

Reduction Factor

26%
19%
52%

None

26%
67%

Increase
Increase
Increase
on Record

Increase
Decrease
Increase
on Record

Decrease
Increase
Decrease
Increase

Increase
Increase
Decrease
Decrease

Decrease
Decrease
Decrease
Decrease
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TABLE 9 (Continued)

ACCIDENT REDUCTION FACTORS

Type of Modification Type of Accident Reduction Factor

SKID RESISTANT OVERLAY * Total 12% Increase
PDO 9% Increase
Injury 20% Increase
Fatal 50% Decrease

TOTAL OF ALL CONSTRUCTION Total 5% Increase
PDO 10% Increase
Injury 5% Decrease
Fatal 16% Decrease

* Wet Weather Accidents



SUMMARY OF EVALUATIONS

A review of the preceding accident-based effectiveness evaluation
of fifty-nine (59) safety projects constructed during the years
1975 - 1978, under the Highway Safety Improvement Program indi-
cates the following:

I. WIDENING OF EXISTING CROSSOVERS

This category included only one minor project constructed at a

cost of $35,630.00, Accident statistics indicated that there were
a total of 254 recorded accidents during the "before" period. For
the "after" period, the expected number of accidents without safety
treatment was estimated to be 246, The actual number of accidents
during the "after" period was 310 or a 26% increase over the ex-
pected frequency. During the same period, total accident rate
increased from 6.49 accidents per million vehicle (ACC/MV) to

8.17 ACC/MV. The weighted accident rate also increased from 9.35
ACC/MV to 12,49 ACC/MV. The increase in total number of accidents
was found to be statistically significant for all probability levels

(80% to 99%), using Poisson Distribution Curves for testing.

Accident reduction factors (AR) for this category were calculated to
be 26% (increase) for total accidents, 19% for property damage (PDO)
accidents and 52% for injury accidents., There were no fatal acci-
dents reported during the evaluation period. The benefit-cost (B/C)
ratio for this project was found to be negative in the order of
-26.92 to 1. It is hypothesized that factors other than the imple-
mented countermeasure have caused the increase in frequency and the
severity of accidents during the "after'" period, which resulted in
an excessively high negative B/C ratio. Identification of factors
which might have influenced the effectiveness of this safety project

was beyond the scope of this study.
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SUMMARY OF EVALUATIONS (CONTINUED)

II. CONSTRUCTION OF PASSING LANES

This category included two (2) projects constructed at a total cost
of $1,302,218,00. Accident-based effectiveness evaluation of this
group of safety improvement projects- indicated that the total number
of recorded accidents during the "before" period was thirty-two (32)
as compared to thirty-five (35) for the estimated frequency of acci-
dents expected to occur without the implementation of the safety
treatments, The actual number of accidents during the "after" period

amounted to thirty-five (35), which equals the expected frequency.

Accident reduction factors for this category were found to be 0%
and 4% (decrease) for the total and the PDO accidents, respectively,
and 9% (increase) for the injury accidents, Economic analysis
indicated a B/C ratio of 0.02. It should be noted that when B/C
ratio is less than unity, the benefits derived from the project are
less than the incurred cost.

ITI. DRAINAGE IMPROVEMENTS

This group of highway safety improvements included three (3) projects,
constructed at a total cost of $1,556,474.00, Accident statistics
indicated that there were a total of 305 recorded accidents during
the '"before'" period. For the "after" period, the expected number

of accidents without safety treatment was estimated to be 385. The
actual number of accidents during the "after" period was 367, or a
decrease of 5% over the expected frequency. The decrease in accident
frequency was found to be statistically not significant. Accident
reduction factors for this group of safety projects were determined
to be 20% (increase) for the total; 42% (increase) for the PDO;
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SUMMARY OF EVALUATIONS (CONTINUED)

14% (decrease) for the injury; and 11% (increase) for the fatal acci-
dents. The benefit-cost ratio for these projects was 2,19, which
indicates that the benefit derived from this grour of projects out-
weighed the incurred costs on the order of 119%. This benefit was

primarily due to the decrease in accident severity,

IV. SHOULDER RECONSTRUCTION

This category included four (4) projects constructed at a total cost
of $1,436,918.00, The actual number of accidents for the '"before"
period was 946 as compared to 1174 for the estimated frequency

of accidents expected to occur without the implementation of the
safety treatments. The actual number of accidents during the "after"
period amounted to 1297 or a 10% increase over the expected fre-
quency. This increase was statistically significant at the 90% prob-

ability level,

Accident reduction factors were found to be 10% (increase) for the
total accidents; 21% (increase) for the PDO; 5% (decrease) for the
injury; and 7% (decrease) for the fatal accidents. The benefit
cost ratio for this group was found to be 1.72. The benefits were
primarily due to decrease in accident severity.

V. INTERSECTIONS

This category consisted of constructing left and/or right turning
lanes at thirty (30) sites at a total cost of $1,413,738.00, Acci-
dent statistics indicated that there were a total of 616 recorded
accidents for the "before" period. For the "after" period, the
expected number of accidents without safety treatments was estimated
to be 561. The actual number of accidents during the "after'" period
was 489 or a decrease of 12% compared to the expected frequency.
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SUMMARY OF EVALUATIONS (CONTINUED)

This decrease was found to be statistically significant at 95%

probability level,

Accident reduction factors for intersection improvements were found
to be 12%, 3%, 26%, and 67% (decrease) for total, PDO, injury, and
fatal accidents, respectively. The benefit-cost ratio for this cate-
gory was calculated to be 6.25 which indicates that the benefit
derived from construction of turning lanes outweighed the incurred
costs on the order of 525%. This benefit was primarily due to the

decrease in the fregquency of fatal and injury accidents.

VI. SKID RESISTANT OVERLAYS

The skid resistant overlay projects evaluated under this study con-
sisted of ten (10) slag, three (3) expanded clay, and six (6)

crushed gravel overlays constructed at a total cost of $2,832,384.00,
Accident statistics indicated that there were a total of 331 wet
weather recorded accidents for the "before" period. For the “after"
period, the expected number of wet weather accidents without safety
treatments was estimated to be 334, The actual number of wet weather
accidents during the "after" period was 371 or an increase of 12%
over the expected frequency. This increase was found to be statis-
tically significant at the 95% probability level.

For the skid resistant overlays, the accident reduction factors were
found to be 12%, 9%, and 20% (increase) for the total, PDO, and
injury accidents, respectively, and 50% decrease for the fatal acci-

dents. The benefit-cost ratio for the overlay projects was determined
to be 0,58,
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SUMMARY OF EVALUATIONS (CONTINUED)

VII. ALL PROJECTS (1975 - 1978)

The above-categorized safety projects which were implemented by the
Department between the years 1975 and 1978, at a total cost of
$8,577,363,00, covered fifty-nine (59) projects under thirty-three
(33) different construction contracts. During the two-year "before"
evaluation period, there were 2,484 recorded accidents, whereas
during the two-year "after" evaluation period, there were 2,874 re-
corded accidents of all types and severities. Assuming that the
safety improvement projects were not constructed and also assuming
that the average accident rates during the two-year "after'" period
would have continued at the same rate as the two-year "before"
period, the number of accidents which were expected to occur during
the two-year "after" period was estimated to be 2,725 or approxi-
mately 5% increase in total number of accidents over the four-year
period. This increase was found to be statistically significant at
the 80% probability level.

For the safety projects, as a whole, the accident reduction factors
for total and PDO accidents were found to be 5% and 10% (increase)
respectively, while for injury and fatal accidents, the reduction

factors were 5% and 16% decrease.

Economic analysis indicated a benefit-cost ratio of 1.92 for all

projects considered.

It should be noted that these evaluations, in many cases, represent
a very small sample of similar construction projects. For instance,
the total number of lane miles of asphaltic concrete friction course
(skid resistant overlays) laid as a part of construction projects

in response to the Department's '"Skid Resistant Program" is estima-

ted at 3800. This research evaluated only 169 lane miles and it is
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SUMMARY OF EVALUATIONS (CONTINUED)

doubtful that 81 of these 169 miles should have been overlaid in the
first place. They had less than four (4) wet weather accidents in
the two (2) years before treatment. Other problems exist with the
skid resistant overlay portion of the research which, in the interest
of brevity, will not be discussed in detail. However, one project
which had an adverse influence on the final benefit-cost ratio was
7-03-31 and 7-03-34. The expected number of wet weather accidents
without treatment was sixty-one (61), but the actual number was
eighty-seven (87) - a 43% increase, If one looks at the number of
dry accidents, he will find that the percentage increased by the

same amount. This then causes one to suspect that there is some
factor other than the skid resistant overlay that caused the accident
increase.
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RECOMMENDATIONS

It is recommended that the findings of this study be utilized
by the Traffic and Planning Division to improve the Department's
ability in making future decisions with regard to all components
of the highway safety program so that scarce safety funds can be
properly allocated to high pay-off projects (e.g. intersections)
and diverted from those which are found to be marginal or in-

effective.

Effectiveness evaluation of those safety improvement projects
which were constructed during the years 1978 - 1980 should be
initiated as phase II of this study. A new set of accident
reduction factors should then be developed to include all safety
projects constructed and evaluated during the 1975 - 1980 period,.

Selection of future sites for implementation of highway safety
improvement projects should be based on comprehensive accident
studies to identify safety hazards and then design and imple-
ment specific countermeasures to alleviate or reduce the

identified deficiencies,

In order to reduce the influence of variables other than the
specified countermeasure on the evaluation results, it is recom-
mended that the evaluation plan, '"Before and After Study With
Control Sites'", be considered for use on some future projects,
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Case Study - Evaluation Procedure: Passing Lane Project

The following information was extracted from the Estimate Section's
form 675 (See page 54 ).

State Project # 25-03-16

FAP #: HHS-03-04(002)
Type of Project: Passing Lane
Location: US 171 from Many to Zwolle
Parish: Sabine

Route: La US 171

Length: 2.7 mile
Contractor: L.. H. Bossier, Inc.
Project Engineer: T. G. Watts
Contract Estimate: $498,800,60

Final Cost: $502,578.11

Cost Per Mile: $186,140.02

Date Accepted: 11-21-75

Cont. Date: 8-19-75

Final Est. Received: 1-3-76

Pagsed: 3-26-76

Construction is assumed to have taken place between the contract
date of 8-19-75 and the acceptance date of 11-21-75.

Inspection of milepost and Project Maps (See Page 54 ) indicated
that the Passing Lane Project was located between MP 108.2 and MP

111.0.

The "before" period covered from 8-1-73 to 8-1-75, and the "after"
period was indicated between 1-1-76 and 1-1-78,
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FORM 673 (REV, 4/66)

STATE PROJECT NUMBER 25-03-16

FORM 675

e
FAP NO: HHS-03-04(002)

Type: ASPHALTIC CONCRETE OVERLAY/

7 s e
Checker(s) BARZARE, JOHNSON, DICHARRY

7 v/ 4
Highway(s) MANY - ZWOLLE (PASSING LANES)

Parish(es) SABINE

V4
Route(s) LA-US 1717

Length in Miles:

e -
Net 2.700 < Gross 2. 700/

e
Contracter - L. H. BOSSIER, INC.

S

Project Engineer T, G. WATTS
- ~ d
Contract Estimate § 498,800. 60 Final Cost$ 502,578.11 Cost Per Mile S 186,140,04
L L
ACCEPTED: 11-21-75  CONT. DATE: 8-19-75 FINAL EST. RC'D: {1376 PASSED: 2_ -2 ..~
Final Est. Books: 125—221/ Asphalt Record: 123-683 -
Final X-Sect.: .
Final Align.: 123-682 4 Pipe Record: 7
Grade: Truck Bed Measr.: 124-199 & L.L, IN FOLDER
Qrig. X-Sect.: Vs s Levels:
Diary: 122-~832, 123-608
Loc. X-Sect.: Z Z ) Loc. Align:
Misc.: 124~199 (119-382 MASTER LOG) '

ZWOLLE
o on 2100 .P

Y

Ve £

| s

; & : v e y e }.h G
{_ ¥(] SABINE | CIWIDLFE \ A | DS :ﬁw:;’,,“;,, >
MANAGEMENT | AREA b U =
e / [ : LU \.—)—s-“ ""‘v n 2 <
H ] ! B v : \ P S

I L o . =y )
=~ g NPy . LN

PROJECT MAP
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ADT data obtained from Traffic & Planning were as follows:

1973 Not Available
1974 Not Available
1975 2316
1976 2813
1977 2808

Since only one year of ADT data for the "before'" period was avail-
able, and no great variation was noted in the three years of avail-
able data, 2316 was designated to be the average ADT for the "before"
period.

ADT for the after period was calculated as follows:

(365 x 2813) + (365 x 2808)
366 x 2

= 2810

The million vehicle miles (MVM) for two-year periods were calculated
as follows:

"before" = (2316 veh/day) (365 day/year) (2) (2.7 miles)

= 4,56 MVM
1,000,000

"after'" = (2810 veh/day) (365 days/year) (2) (2.7 miles) _ 5 54 MvM
1,000,000
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Accident data for the two-year evaluation periods extracted from

the attached computer printouts (Page 57 & 58) are as follows:

"Before'" "After"

Total # of Accidents 13 13
# PDO Accidents 9

# Injury Accidents 4 5
# Injuries 9 6
# Fatal Accidents 0 0
# Fatalities 0 0
Total # of Wet Weather Accidents 2 6
# of PDO Wet Weather Accidents 1 4
# of Injury Wet Weather Accidents 1 2
# Injuries 1 3
Total # of Night Accidents 5 7
# PDO Night Accidents 4 4
# Injury Night Accidents 1 3
# Injuries 1 3
Total # of Run off Road Accidents 4 3
# PDO. ROR Accidents 3 2
# Injury ROR Accidents 1 1
# Injuries 1 1

It should be noted that the number of PDO involvements (to be used
for B/C Ratio computation) is determined by multiplying the number
of PDO accidents by a factor of 2,0 for spot improvements (Inter-
sections) and by a factor of 1,5 for roadway section improvements
(Skid Resistant Overlay, etc.). These factors have been developed

by the Department's Traffic Safety Section.
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8/19/81

TRAFFIC ACCIDENTS
SECTIONS 6-10
BEFORE DATA

AC
REF TOTAL TYPE ROAD RPT TP
POINT ROUTE ACCIDENTS PDO F A F 1 DATE PRT coLL SURFACE NO PR TIME AC SEC
0965 0171 1 1 05/09/5 RT ANGLE DRY 1522358 43 09 55 COL WT VEH 08
0965 0171 | 1 02/17/5 . R END DRY 1519624 43 NIGHT COL WT VEH 08
0968 9171 1 1 01/31/5 OTHER DRY 0792744 43 3t 55 NON COL ON RD 08
SECT TOTAL 19 13
~ 1084 0171 1 1 11/17/3 R END DRY 1064656 43 17 60 COL WT VEH 09
1107 0171 1 1 09/18/3 NON COLL DRY 0794476 43 18 60 RUN OFF RD 09
1085 0171 1 1 04/08/4 OTHER DRY 0673036 43 NIGHT COL WT ANIMAL 09
1089 0171 1 04/13/4 S SWIPE(DD) DRY 1073114 43 13055 COL WT VEH 09
1091 0171 1 1 11/17/4 OTHER DRY 1519905 43 NIGHT CO{ WT ANIMAL 09
1106 0171 1 02/11/4 R END DRY 1063751 43 11 60 COL WT VEH 09
1108 017t 1 02/09/4 S SWIPE(SD) DRY 1063748 43 09555 COL WT VEH 09
1108 0171 1 1 01/19/4 NON CcOLL WET 1063801 43 19 60 RUN OFF RD 09
1109 0171 1 1 06/28/4 S SWIPE(SD) DRY 1336310 43 28055 COL WT VEH 09
1083 0171 1 1 04/15/5 NON COLL DRY 1518601 43 NIGHT RUN OFF RD 09
1083 0171 1 02/03/5 NON COLL WET 1521709 43 NIGHT RUN OFF RD 09
1091 0171 1 1 04/11/5 R END DRY 1520938 43 11055 COL WY VEH 09
1092 Q171 1 1 06/25/5 OTHER DRY 1335127 43 NIGHT COL WT ANIMAL 09
SECT TOTAL 13 9 .
0027 3040 1 1 12/19/3 R END DRY 1186291 55 NIGHT COL WT VEH 10
0027 3040 1 1 07/13/3 RT ANGLE DRY 0658619 55 13 35 COL WY VEH 10
0028 3040 1 1 12/27/3 R END DRY 1101039 55 27 35 COL WT VEH 10
0028 3040 1 11/29/3 S SWIPE(OD) DRY 0983450 55 29 35 COL WT VEH 10
0028 3040 1 09/11/3 R END DRY 0632663 55 11 35 COL WT VEM 10
0028 3040 1 1 08/16/3. OTHER WET 0659462 55 NIGHT COL WT FIX 0BJ 10
0028 3040 1 | 08/14/3 R END WET 0658671 55 14035 COL WT VEH 10
0028 3040 1 08/18/3 QTHER DRY 1183892 55 NIGHT COL WT FIX OBy 10
0028 3040 1 1 08/15/3 R END DRY 1184475 55 15 30 COL WT VEH 10
0028 3040 1 09/13/3 S SWIPE(OD) DRY 1185081 S5 NIGHT COL WT VEH 10
0028 3040 1 1 12/01/3 'R END DRY 1190466 55 01 35 COL WT VEH 10
0029 3040 1 07/23/3 OTHER DRY 1185531 55 NIGHT COL WT fFlIx 0OBJ 10
0029 3040 1 1 10/27/3 R END DRY 1185883 55 NIGHT COL WT VEH 10
0029 3040 1 1 11/17/3 R END ORY 1190355 55 17 35 COL WT VEH io
0029 3040 1 1 11/01/3 R END DRY 1190403 55 0t 35 COL WT VEH 10
0029 3040 ) 08/02/3 R END DRY 0658863 55 02 35 COL WT VEH 10
0029 3040 1 1 07/16/3 R END DRY 0658807 55 NIGHT COL WT VEH 10
0030 3040 1 11/28/3 R END DRY 0983446 55 28 35 COL WT VEH 10
0031 3040 1 11/16/3 R END DRY 1185938 S5 16 35 COL WT VEH 10
0031 3040 1 1 07/31/3 R END DRY 1184338 55 31 35 COL WT VEH 10
0032 3040 1 07/13/3 R END DRY 0658616 55 13 25 COL WT VEM 10
0032 3040 1 1 09/20/3 OTHER DRY 0632927 S5 20 35 COL WT OTHER 0B 10



84G

8/31/81 TRAFFIC ACCIDENTS
SECTIONS 06,08,09,11,12,13

AFTER DATA
AC

REF TOTAL TYPE ROAD RPT TYPE

POINT ROUTE ACCIDENTS PDO F A F 1A 1 DATE corr SURFACE NO PR TIME ACC

0969 0171 1 1 70327 OTHER WET 7030280 43 NIGHT COL WT OTHER 0B
0882 0171 1 1 70302 S SWIPE(SD) WET 7023326 43 02555 COL WT VEH

0985 0171 1 1 70808 S SWIPE(SD) DRY 7093392 43 08055 COL WT VEH

0987 0171 1 1 71031 NON COLL DRY 7131883 43 31 55 RUN OFF RD

09688 017% 1 1 70328 R END DRY 7116405 43 28 55 COL W7 VEH

0997 0171 1 1 t 70622 R END ORY 7075281 43 22055 COL WT VEH

0997 0171 1 1 70909 S SWIPE(SD) WET 7114713 43 09055 COL WT VEH

0999 0171 1 1 70312 S SWIPE(SD) DRY 7030286 43 12555 COL WT VEH

1000 0171 1 1 1 708168 R END DRY 7095306 43 16555 COL WY VEH

1004 0171 1 ! 71001 R END DRY 7132358 43 01045 COL WT VEH
SECT TOTAL 22 15 7 11

1091 0171 1 1 61125 S SWIPE(SD) WET 6137068 43 NIGHT COL WT VEH C
1082 0171 1 1 61022 R END DRY 6122410 43 NIGHT COL WT VEH A
1094 0171 ] 1 t 60922 NON COLL DRY 6107048 43 NIGHT RUN OFF RD A
1096 0171 1 1 60307 OTHER WET 6033993 43 NIGHT COL WT ANIMAL C
1108 0171 1 1 2 606525 R END WET 6069826 43 25055 COL WT VEH B8
t109 0171 1 1 1 60825 S SWIPE(OD) DAY 6107046 43 HIGHT COL WY VEH A
1083 0171 1 1 70504 R END DRY 7051472 43 04055 COL WT VEH A
1085 0171 1 1 70902 S SWIPE(SD) DRY 7114711 43 02555 COL WT VEH A
1093 0171 1 1 1 70816 RY ANGLE DRY 7095312 43 NIGHT COL WY VEH A
1093 017t 1 1 7€3903 KON COLL DRY 7113708 43 NIGHT RUN OFF RD A
1096 0171 1 1 70113 OTHER WET 7007372 43 13555 COL WT. FIx 0BJ C
1103 Q171 1 1 1 71010 R END WET 7124808 43 10055 COL WT VEH C
it 0171 1 1 70416 NON COLL WET 7043720 43 16 55 RUN OFF RD C
SECT TOTAL 13 ] 6

0806 0014 1 1 61203 S SWIPE(SD) DRY 6147239 57 NIGHT COL WT VEH A
0806 0014 1 1 2 61220 H ON WET 6151493 57 20540 COL WT VEH C
0807 0014 1 1 61219 S SWIPE(SD) DRY 6147250 57 19040 COL WT VEH B
0803 0014 1 1 70412 S SWIPE(SD) DRY 7045880 57 12040 COL WT VEH A
0803 0014 1 1 7C528 RT ANgiLE DRY 7055754 S7 28 40 COL WT VEH A
0803 0014 1 1 70625 S SWIWE(SD) DRY 7070332 57 25545 COL WT VEH A
0803 0014 1 1 70706 S SWIPE(SD) DRY 70868399 57 06045 COL WT VEH A
0803 0014 1 1 2 70901 S SWIPE(SD) DRY 7126598 57 NIGHT COL WT VEH A
0804 QO0t4 1 1 76927 RY ANGLE DRY 7121550 57 27 45 COL WT VEH A
0806 00t4 1 1 4 70225 H ON DRY 7022833 57 25050 COL WT VEH A
0806 0014 1 1 70358 S SWIPE(SD) DRY 7033747 57 28050 COL WT VEH A
0806 0014 1 1 7CSt8 R ENQ’ DRY 7055736 57 188 COL WT VEH B8
0806 0014 1 1 70518 OTHER DRY 7055737 57 NIGHT COL WT FIX QB4 A
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Accident rates were determined by dividing the # of accidents for

the two-year evaluation periods by the exposure (MVM).

"Before" "After"
Total Accident Rate 2.85 2.35
PDO Accident Rate 1.97 1.44
Injury Accident Rate 0.88 0.90
Fatal Accident Rate 0.00 0.00
Wet Weather Rate 0.44 1.08
Wet Weather PDO Rate 0.22 0.72
Wet Weather Injury Rate 0.22 0.36
Wet Weather Fat Rate 0.00 0.00
Night Rate 1.10 1.26
Night PDO Rate 0.88 0.72
Night Injury Rate 0.22 0.54
Night Fat Rate 0.00 0.00
Run Off Road Rate 0.88 0.54
ROR PDO Rate 0.66 0.36
ROR Injury Rate 0.22 0.18
ROR Fat Rate 0.00 0.00

Weighted accident rates are expressed as # of weighted accidents/MVM
and were calculated for each category based on a factor of one for

PDO, three for injury and eight for fatal accidents. For example:

"Before'" Rate = 9(1) + 4(3) + 0(8)

= 4,61
4,56
Total Weighted Accident Rate 4.61 4,14
Wet Weather Weighted Accident Rate 0.88 1,80
Night Weighted Accident Rate 1.54 2,34
ROR Weighted Accident Rate 1.32 0.90



The test for statistical significance was made using the attached

Poisson Distribution curves. (See page 61 )

% change in accident rate before rate - after rate

(100%)
before rate

2.85 - 2,35
2.85
Expected Frequency = 2.85 x 5.54 = 16

(100) = 18% (decrease)

Using the Poisson Curves with 18 as percent change in accident rate
and 16 as the expected accident frequency (without treatment) it is
evident that the change in accident rate was not statistically

significant.

BENEFIT-COST RATIO CALCULATIONS:

Equal Uniform Annual Benefit
Equal Uniform Annual Cost

B/C = (EUAB) / (EUAC) =

Accident data for two year evaluation periods are:

"Before" "After"
Total Number of Accidents 13 13
Number PDO Accidents 9 8
Number PDO Involvements 9 x 1.5 =14 8 x 1.5 =12
Number Injury Accidents 4 5
Number Injuries 9 6
Number Fatal Accidents o) 0
Number Fatalities 0 0
Exposure (MVM) 4.56 5.54

Dollar Values assigned to each type of severity are:

$430,763 per fatality
$ 4,778 per injury
3 780 per PDO involvement
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Accident costs per unit of exposure (MVM) were determined as

follows:
"Before" = (13.5 x 780) + (9 x 4,778) + (0 x 430,763) _ $11,739.47
4,56 ’ !
"After" = (12 x 780) + (6 x 4,778) + (0 x 430,763)
= $ 6,864.26

5.54

NOTE: If there were any fatal accidents, the first fatality would
have been considered as an injury to eliminate isolated cases which

would have skewed the data.

Benefit per unit exposure (MVM) for the two-year "after'" period

is equal to:

11,739.47 - 6,864.26 = $ 4,875.21

(4,875.21) (5.54)

EUAB =
2

= $13,504.33

EUAC = I(CR;) + K - T(SFi)

I = Construction cost = $502,578.11 (See attached Form
675)
CRi = Capital Recovery Factor (See Page 64)
i = interest rate = 8%
n = estimated service life = 20 years (See Page 65)
K = net annual cost of operation and maintenance = 0
T = net salvage value = 0

From the attached table, with i = 8 and n = 20, CR; = 0,1019

EUAC = (502,578.11) (0.1019) = $51,212.71

13,504.33
B = E AB E A = T2 ar et = 0.
/C = (EUAB)/(BUAC) 51,212.71 26
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A B/C ratio of 0.26 indicates a 26 cent benefit for every dollar of
safety fund spent.

ACCIDENT REDUCTION FACTOR CALCULATIONS:

There were two (2) projects in the passing lane category (See table
1, page 13). The AR Factor for this category was calculated as
follows:

La

AR Factor = 100 (1 - —m——)
} Erp
- 35 -

AR (Total) = 100 (1 - 55 ) = 0%

- 23 -
AR (PDO) = 100 (1 - —EZ——) = 4% ( decrease)

_ 12 _ .
AR (INJ) = 100 (1 - _TT_—) = 9% (increase)
AR (FAT) : No fatal accidents on record,

Note: ‘'Before'" and "After'" accident rates were extracted from

Table 4, page 24,

Based on the above calculations, it may be concluded that the
estimated accident reduction for future passing lane installations
will average no change for the total number of accidents, 4%

(decrease) for PDO accidents and 9% (increase) for injury accidents.
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] 2% ) b, B4R C,1460
] 26 1 7.394 0,1352
} 27 ) 7.98R 0,12582
) 28 ) B.627 0.1189
) 29 ) 9,317 0,1073
) 20 ) 10.063 0,.09%4
} 3y ) 10.868 0,.0820
) LT 11.737 0.085%2
) 33 ) 12.676 0,.0789
] 34 ) 13,690 0, 0730
) 35 ) 12,785 0.0676
] 36 ] 19,968 00,0626
)] 37 ] 17.24¢6 0.0580
1 18 ) 18.625 0.0537
) 39 ) 20.11% 00,0497
1 a0 ) 21.725 00,0460
) 41 ) 2l . 462 00,0426
1 42 ) 259.339 0,039S
] 4z ] 27.367 00,0365
] 44 1 ?9.556 00,0338
) 45 |} 1,820 0,.0313
} 46 ) 34,474 00,0290
} a7 ) 37.232 0.0269
)] 48 ) 40,211 Vv.02u9
} 49 1 43,427 0,.0230
] So )] 46,902 0.0213
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COMPOUND
AMOUNT
FACTOR

14,4R7
16,.6d5
18.977
2l,.,4Q5%
24,215
27.15¢
In,. 324
33,750
37.450
4y,68486
4S,.762
S0.423
55.457
60,893
66.765%
73,1906
79.495%4
87.351
95,339
102.966
112,283
123.346
134,214
145,951
158,627
172.317
187.10%2
203.070
220.316
238.94])
259.057
280,781
304,244
329,583
356,950
386.506
418,426
452,900
490,132
S30.343
573.770

SINKING
FUND
FACTOK

0.u808
0.3080
0.2219
0,17uS
0.1363
0.1121%
0.0940
0.0801
0,090
0,0601
00,0527
0.0u13
0.0368
V.U33U
0.029%¢
0.0e267
0.02u1

0.0219

0.G18R8
0.0180
0.0104
0.0150
00,0137
0.012%
0.0114d
0.,0105
0.0096
0.008¢8
0.0081
0.007%
0.00069
0.0063
0.0058
0.0053
0.0049
0.6048S
0.0042
06,0039
0.0056
0.,0033
0.0030
0.0028
0.0026
0.002¢
0.0022
t.o02v
0.001¢
0.0017

-’
PRESENT CaPITaAL)
WORTH RECOVERY)
FACTOR _FACIOR )
bl il L TS +
0.92S9 1.0800 )
1.7833 0_.5+408 )
2.5771 0,.3R880 )
3.3121 0.3019 )
3.9927 00,2505 )
4,.he29 00,2163 )
S.P054  Q,.1921 )
5.,7466 00,1740 )
6.2469 00,1401 )
6.7101 00,1490 )
7.1390 0.,1401 3
7.5361 0.1327 1)
7.9038 00,1265 )
8.244d? 0.1213 1)
8.5595 0,1168 )
8.4514 00,1130 1
9.1216 0.1096 1}
9.3719 0.1067 )
3,603 00,1041 )
9.R181 0.1019 )
10.0168 0.0998 )
10.2007 0.0980 1}
10.3711  0.0964 )
10,5288 0,0950 )
10.0748 00,0937 )
10,8100 00,0829 1}
10,9382 0,09%4 )
11.0511 0.0905 1}
11.1584 0.0888 )
11.2578 0.0888 )
11.348Rr 0,.08B1 )
11,4350 0.087S )
11.5139 0,0869 )
11.5869 0.0863 )
11.6546 0.0858 )
11,7172 00,0853 }
11.77%2 0.0R49 )
11.87P89 0.0845 )
11.8786 0.0842 ]
11.9246 0,0839 )
11.9672 0.0836 )
12.0067 0.0833 )
1e.0432 0,0830 )
12.0771 0.0828 1
12.1084 0.0826 )
12.1374  0,.0R24 )
12,1643 00,0822 )
12.18%1 0.0820 )
12.2122 0.0819 1
12.2335 0.,0817 1}
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SAFETY IMPROYEMENT PROJECT CODES, DESCRIPTIONS, ARD
SERVICE LIVES USED IW EFFECTIVENESS EVALUATION

CLode Description Service Life {Yerrs:
Intersection Projects
10 “"Thanrelizaticn, left-turn bay 30
11 Traffic signals 10
12 Combinastion of 10 and 1} 10
13 Sight distance improved 10
15 Other intersection, except structures 10
Cross Section Projects
20 Pavesent Widening, no lanes added 20
.21 Lanes added vithout newv median 20
22 Highvay divided, nev median added 20
23 Shoulder widening or improvement 20
24 Coebination of 20-23 20
28 Skid treatment - grooving 10
26 Skid trestmsent - overlay 30
27 Flattening, clearing side slopes 30
29 Cther cross section or combinations of 20-27 20
Structures
30 n3dening bridge or major structure 20
31 Replace bridge or major structure 30
32 New bridge or msjor structure (except 34 and S)) $0
33 Minor structure 20
34 Pedestrian over- or under-crossing 30
39 Other structure 20
Alignpent Projects
40 Heritontal alignment changes (except §$2) 20
41 Vertjcal slignwent changes 30
42 Coxdinaticn of 40 and 4] 20
49 Other alignment 20
Railrosd Crade Crossing Projects
SO Flashing lights replacing signs 10
s Eliminstion by new or reconstructed grade separation 30
$2 Elimination by relocation of highvey or railroad 30
$3 Illueinstion 10
S4 Flashing li, .3 rveplacing active devices 10
133 Autopatic gates replacing signs 30
i Automatic gates replacing sctive devices 10
L %4 Signing, marking 310
52 Crossing surfsce improvement 10
59 Other RR grade crossing 10
SA Any combination of %0, 53, S4, 8§, 56, §7, S8 10
Roadside Appurtenances
60 Traffic signs ¢
61 Rreakawvay sign or lumisaire supports 10
62 Rosd edge guardrai) 10
63 Xedian barrier 18
64 Karkings, delineators 2
[ 31 Lighting 15
[ 1] Isprove drainsge structures 20
[ ¥} Fencing 10
(23 Impact sttenustors 10
(1] Other roadside 310
A Comdination of 60-64 10
oC Combinstion of 60 and 62 s
[1.] Combination of 60 and 64 4
Other Ssfety luprovements
20 Safety provisions for rosdside festures and appurtensnces ‘20
” All projects mot otherwise clessifiasble 20
Source: Manual on Identification, Analysis and Correction

of High Accident Location, FHWA, 1976.
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