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TRANSPARENT DECISION-MAKING
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HSIP Allocations
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Process

Network screening
Problem Identification

Alternatives Analysis &
Countermeasure Selection
Economic Evaluation
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NETWORK SCREENING
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Network Screening




Network Screening

@ High PSI List

» Number-rate method
» State-specific SPFs (Vision Zero Suite)
» Calibrated SPFs from the HSM (i.e. SafetyAnalyst)

@ Systemic Approach

® Other
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All models are wrong, but
some are useful
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Vision Zero
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Systemic Approach

Locations

Crashes Roadway selected

correlated features

based on
roadway
features

with roadway associated
features with risk
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Other

® Other fed-aid programs
® District offices
® MPOs

® Local officials

® Regional Safety Coalitions

® Media

® General public i
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PROBLEM IDENTIFICATION
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Problem lIdentification

® Relative severity
® Crash types

® Narrow down location
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Problem lIdentification

® Roadway Safety Triage Tool
® Crash DART
® Vision Zero Suite

® CrashMagic

® GIS
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Roadway Safety Triage Tool

Analysis Performed by:

CRASH ANALYSIS Date:
Project Name/Number =
Route =
Control Section = - For roadway segments: When calculating crash rates for segments, nor
Logmile From = e crashes only are to be considered in the crash data analysis.
Logmile To = e
AADT = VMT = L x AADT x 365
Highway Class = .
Number of Years = Rieg = (Cx 107) / (T x VMT)
Whereas: VMT = vehicle miles traveled
1. CRASH RATE - ABNORMAL LIST
L = length of segment
A. SEGMENT
AADT = annual average daily traffic
P o Control Logmile Logmile Seg t ST Number
ro)| ute
¥ Section  From To Length of years R = Crash rate
C = total number of crashes
Total Total per £ (PDO) B+C+D A (Fatal) Number Number .
Crashes year {Injury) Fatalities Injuries T = number of analysis years
Crash State  Abnormal Segment Exactl Logmile LMFon Logmile LMTon Abnin
Rate Avg. List in Abn u From LMT To LMF  Segment
B. INTERSECTION
Is there any Abnormal Intersections within the segment? I:l . Non-Intersection Crashes by ye:
a5 -
08 -
2. NON - INTERSECTION CRASHES o7 |
06
a5 -
" a4
Year Crash .Se'venty Total
PDO Injury Fatal 03 -
2008 0 0 0 0 02
2009 1] 1] o 1] 01 " [s
2010 1] 1] o 1] n

18

g

WO
ERS
x DENTHS




19

Crash DART

Assumptions & Explanations Tab Explanations

Read th iS Colu m n fi rst more explanations below Row-99

DART => Data Analysis Research Tool

Troubleshooting

Having a problem that you can not resolve, contact Bryan
Costello <Bryan.Costello@LA.gov> for assistance.

Other

Send me, Bryan Costello <Bryan.Costello@LA.gov> , any
comments, thoughts, or suggestions to improve this program.

Vet the higher priority crashes to attain better results.
Vetting is accomplished by correcting errors.
You already have access to Crashi, the Abnormal
<http://engrapps/crashir/abnormal.asp>, ThinkStream,
Surface type log file , and Highway Geographic features. The
last two are the sixth and fifth links respectively under
"Highway Inventories" at
Crash data is available each year pulled. If not extra spaces
will need to be added with the year.
All other sections of the Crashl search box are left to their
default values
You have an average knowledge of MS Excel

No more than 390+3 (depending on some search Extension
parameters) crashes are pulled. If more than 3903 crashes Calculator
are needed, then additional rows will heed to be inserted in # of crashes
"all frach" "lAaeatian" "ORE"  and "twhar" fah hatiuasan rrae | avtancinn nnt |




Vision Zero Suite

§ Accident History for 5H22 013-12 @

Runtime Information G

ion: = " J | Job #:20150623083513
Location: 22 | 01312 Begin: 0.00 | End: 0.10 | From:; 01/01/2010 | Tof 12/31/2012 ’;.aarch Time = 10 Seconds

N Humber

& Lighting Conditions

PDO: 35 On Road: 54 One Car: 2 Daylight: 14
N 21 24 | njured * Off Road: 1 T 4 Dawn/Dusk: ]
FAT: 0 0 Kiled Unknewn: 1 Three or More: 5 Dark-Lighted: 2

Total [ Graph | [Detais | | | [ Details | Total: Unknown: 0 Dark-Unlighted: 3

Tutal:m Unknown: 1

Overturning: o Parked Motor Vehicle: 0 ondi — Total:

Other Mon-Colligion: 0 Railway Vehicle: 0 Dry: 43
Pedestrian: 0 Bicycls: 0 Wet: 8 None: 5
Broadside: 4 Motorized Bicycle: 0 Muddy: ] Flgin: 5
Head On: 1 Domestic Animal: o Snowy: 1] Snow/SleetiHail: 0
Rear End: 44 Wild Animal: o ey o Fog: 0
Sideswipe (Same): z * Fixed Object: Slushy: o Dust: 0
Sideswipe (Opposite): ] * Other Object: Foreign Material o Wind: 0
Approach Turn: 1 Unknown: *W/Road Treatment. ] m e 0
Overtaking Turn: 0 Total Norms Unknown: ] ~otet [JED

inli - Graph || Details | Total:
& Mainline/Ramps : and Calculations P -

Mainline: 54 Property Damage Only: 11.95 |EANEE
* Ramp/Frontage: 2 |“JU|'Y1m MWVMT [ Human Contributing Facter ] i Print Options S
Unknown: 0 Fatat JIEXTY 100wt | | | Condtion of Driver | | | [[add Summary Detai Notes |
UEEE T ARy [ ehicle Type || Vehicle Direction | __Print General Summary _ |
r e BlE Siate Highway Junclions S [ Vehicle Movement ] [ Print Detailed Summary ]

) i || Disable Auto Print Graphs
Qther Graphs and Charts State Highway Junctions Found: m [ Hodne—ea o ] Print Preview
filsln, SR List State Highway Junctions [ Cycle Protection ][ RuralUrban ]

[ Done i
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Crash Magic

= = Crash Magic - [Main]
New Study " Reports

09US79@JEWELLA 2332
n@ e W [ et /112011 - 1273112013 { Clear / None }

Edus 79 @ JEWELLA
= Basic Info

% US 79 @ JEWELLA
E}EUBUSTB@USTM 6439 82 crashes

(Clear)
11172011 - 1243112013 (Clear)
Blusra@usin
= Basic Info

g ’
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i =it |
= .
3y SE55613] [5654675]
¥ = ¥
. .
\R =] ’J FL P [5657621] [5655877]
- [5344558] [57T1842] [ES7e0T]
(kas) : . —
L - [5657247]
4 s
(54274
(547208
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fsagazs)
[5930001]
) [T
st — [EESapmust]
TR = I e
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g2 B MEAEIETE TR HE (B I
(1) crashes could not be placed In this schematic .
= Straight ———= Parked Pedestnan Fixed objects:
= Stopped - Erratic x Bicycle o General g Pole
Unknown -~ Out of control Injury w Signal @ Curb
. & . = Tree = Animal
-« Backing v__ Rightturn @ Fatality
<« Overtaking . Leftturn Nighttime 3rd vehicle
<= Sideswipe — U-turn pul
This d and the in: i ined herein is prepared solely for the purpose of identifying, evaluating and planning safety improvements on public roads which may be
implemented utilizing federal aid highway funds; and is therefore exempt from discovery or admission into evidence pursuant to 23 US.C_ 409, (|
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ALTERNATIVES ANALYSIS &

COUNTERMEASURE SELECTION
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Alternatives Analysis &
Countermeasure Selection

® Address problem ID
® Effectiveness
® Cost

® Feasibility

® Maintenance
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Alternatives Analysis &
Countermeasure Selection

® HSM Predictive Method
® CMF Clearinghouse

® Other research and/or pilot project
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HSM Spreadsheets

Worksheet 1A - General Information and Input Data for Rural Two-Lane Two-Way Roadway Segments

General Information

Location Information

Analyst JMR Roadway LA XK
Agency or Company DOTD Roadway Section CS X¥X-¥X LM 0.0 to LM 1.5
Date Performed 06/05/15 Jurisdiction Anywhere, LA
Analysis Year 2015
Input Data Base Conditions Site Conditions
Length of segment, L (mi) - 15
AADT (veh/day) AADTyax = 17,800  (veh/day) - 10,000 AADT OK
Lane width {ft) 12 10
Shoulder width (ft) 6 Right Shid: | 4 [ Left Shid:[ 4 d
Shoulder type Paved Right Shid:| Gravel | Left Shid-| Gravel
Length of horizontal curve (mi) 0 0.0
Radius of curvature (ft) 0 0 Radius Value OK
Spiral transition curve (present/not present) Mot Present Mot Present
Superelevation variance (ft/ft) < 0.01 0
Grade (%) 0 2
Driveway density (driveways/mile) 5 6
Centerline rumble strips (present/not present) MNot Present Mot Present ¥
Passing lanes [present (1 lane) /present (2 lane) / not present)] Not Present Mot Present
Two-way left-turn lane (present/not present) Mot Present Mot Present —""
Roadside hazard rating (1-7 scale) 3 4
Segment lighting (present/not present) Mot Present Mot Present
Auto speed enforcement (present/not present) Mot Present Not Present
Calibration Factor, Cr 1 -
Worksheet 1B -- Crash Modification Factors for Rural Two-Lane Two-Way Roadway Segments
() 2) G) @) () ) @) @) ©) (10) (1) (i2) (3)
CMPF for Lane CMPF for CMF for  |CMF for Super-| CMF for CMF for CMF for | CMF for | CMF for CMF for CMF for CMF for  |Combined
Width Shoulder Width | Horizontal elevation Grades Driveway |Centerline| Passing | Two-Way | Roadside Lighting Automated CMF
and Type Curves Density Rumble Lanes Left-Turn Design Speed
Strips Lane Enforcement
CMF 1r CMF 2r CMF 3r CMF 4r CMR 5r CMF 6r CMF7r | CMF 8r | CMFOr CMF 10r CMF 11r CMF 12r |CMF comb
from Equation | from Equation |from Equation |from Equations| from Table |from Equation| from from from from Equation|from Equation [from Section| (1)x(2)x
10-11 1012 1013 10-14, 10-15, 10-11 1017 Section | Section | Equation 10-20 10-21 10.71
or 10-16 10.71 10,71 (10-18 & 104 ®11p(12)
19
1.15 1.08 1.00 1.00 1.00 1.01 1.00 1.00 1.00 1.07 1.00 1.00 1.335 s.IINnII"N
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IHSDM

w® IHSDM-HSM Predictive Method (IHSDM 2012 Release, v8.1.0)
File Accessible Edit -

Highway Intersectio Evaluatio

2 de226
‘fw Bookmarks
= ‘U Example Project 1
A ihsdm pike (Imported)
B routet (Imported)
+ ihsdm pikefroute1 {(Imported)
“C} LA 1019 RRPM Evaluation
“:} H.011241:1-20 Airline Drive Ramp Extension
“:} I-12 Work Zone Shoulder Width Analysis

Help

q — .
+| & Edit: ihsdm pike (imported)

Highway Operations

27

File Edit Help
Select a module view: 4 - Undivided, Two-Lane; Rural; Arterial
Crash Prediction Data = Highway Title :‘ihsdm pike
Crash Prediction Data
+ Horizontal Alignment Highway Comment : ‘existing roadway design
" Vertical Alignment )
" Lane
® Two-way Left Turn Lane ) ) ) )
# Lane Offset Import File : C:\Program Files\IHSDM2012\highwayslihsdm.network_example xml ‘l
fa
¥ Median
# Shoulder Section
" Cross Slope EMax{%]:‘B% V‘ Default Normal Cross Slop.
" Annual Average Daily Traffic o _: .
+ Design Speed . =
+" Driveway Density - Horizontal Alignment Bounds - % '
v : }
7 Egﬁ:ﬁlgde Hazard Rating Min Sta. {ﬂ):‘ 0.000‘ Max Sta. (ft) : m
% Automated Speed Enforceme
¥ Centerline Rumble Strip
+" Site-Specific Crash Dat
ite-Specific Crash Data “Coordinates
Sta. {ﬂ):‘ 0.000‘ X{ﬂ):‘ 40,000.00|
Sta. {ﬂ}:‘ 0.000‘ Angle (deg):
- Elevation
Sta. (ﬂ]:‘ 0.000‘ Elevation (ft) :
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CMF Clearinghouse
N|CIM F

CRASH MODIFICATION FACTORS CLEARINGHOUSE

| Sign Up for our e-Newsletter

About CMFs | User Guide | Submit CMFs | Resources | Contact

Search for:

| Applying (or misapplying!) CMFs: _
The ins and outs of estimating crash reductions

Missed this-webinar? Click here to download the

T ——— = pres_entaltmn slides orview a recording of the
webinarl

Cleari CMF: 0.86
databas :
) ortation iR i
appropriate
their safety nee ity Mior

an search to find CMFs
Fs to be included in




CMF Resource Guide
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Guidance for Using Crash Modification Factors (CMF)

What is a CMF? . .
CMFs can be used in the transportation
A Crash Modification Factor (CMF) is a value that quantifies the expected project development process to:
change in crash frequency at a site as a result of implementing a specific R R
countermeasure or treatment. 7 e i S S e e
frequency associated with various
countermeasures.
i Expected crashes with treatment
= Select amx alternative
Expected crashes without treatment o

Countermeasures.

Estimate safety benefits (crash savings)
‘associated with a particular
countermeasure.

Where,
CMF > 1 - expected to increase crashes
CMF < 1 - expected to decrease crashes

« Identify cost-effecti afety strat =
CMF =1 - no effect on crash frequency ety i = PSR

The following table illustrates a CMF (HSM Table 13-21) for increasing the distance to roadside features for rural two-lane
roads and freeways.

CMF Resources

Standard

Increase distance to roadside features from 078 002
3.3 feet 1o 16.7 feet. Rural two-lane roads | Unspecified All Types
Incresse distance to roadside features from 30l for oy (AN Severtries) 056 001

16.7 feet to 30.0 feet

Base condition: Distance to roadside features of 3.3 feet or 16.7 feet depending on geometry.

CMFs can be found in several different resources, but two of the main resources include the FHWA CMF Clearinghouse
(www.cmfclearinghouse.com) and the AASHTO nghulay Safety Manual (HSM). While the HSM provides only the best avail-
able research-based CMES, the CMF Clearinghi isa of available CMFs, including all of the CMFs.
listed in the HSM. The/CMF Clearlnglmnse is updated regulanv, with new CMFs from researchers and state agencies.

Key Considerations in Selecting CMFs

When selecting CMFs it is imperative to consider the evaluation study method used to develop the CMF, the quality of the
CMF, and the applicability to the site of interast.

Evoluation Study Design

The evaluation study design (i.e., how the study was conducted to calculate the CMF) plays a critical role in the quality of the
CMF and should be considered when ing CMFs. D ing on the ion study design used to develop a CMF, the
CMF could over or underestimate the effectiveness of a safety treatment. When a period with a comparatively high crash fre-
quency is observed, it is statistically probable that the following period will have a comparatively low crash frequency. This
statistical is known asr ion to the mean and also applies to the converse situation; a low crash frequency
period will probably be followed by a high crash frequency pericd. The most reliable CMFs are those developed using statisti
cal methods that account for regression to the mean.

Maost agencies currently use the simple (or naive) before-after study to estimate changes in crash II[E“"“"II"

frequency due to a specific change (safety treatment) at a site. However, this method doesn’t ac-
count for regression to the mean or other changes (e.g., traffic volumes, weather, or driver behav-
ior) that may have impacted the site. The HSM presents methods for estimating changes in crash I[MIS
frequency using statistical methods that address these issues. The methods are observational
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ECONOMIC EVALUATION
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Cost Estimates

@ Safety benefit

The safety benefit cost is calculated based on the
expected reduction in fatal, injury, and PDO crashes over
the life of the project with an adjustment for inflation.

® Implementation cost

The implementation cost should include costs associated
with preconstruction (engineering/design, topographic
survey, ROW, utilities, and maintenance costs).
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Cost of Crashes

Severity Average Cost per Person*
Fatal $1,270,370
Severe $938,791
Moderate $164,396
Complaint $8,141
PDO $3,292

*Based on NHTSA's “The Economic Impact of Motor Vehicle Crashes, 2000” and updated by the CPI

32
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Benefit-Cost Ratio (BCR)

US 190 / LA 25 Intersection Improvements

~ Countermeasure: Conversion of intersection into multi-lane roundabout

~ Countermeasure: Conversion of signalized intersection into single

Benefit/Cost Ratio Analysis
CMF CRF(%) Quality
Clearing House CMFs
Standard Crash .
CMF Emor  Severity CrashType AreaType StarRating
1.06 0153 Al All All 1
Fatal, N
037 0.128 injury All All 4
Urban /
0.81 006  All All suburban 4 2 lane roundabout
Urban /
0 007 injury All suburban 1 2 lane roundabout
- - e RE O Quality
US190/ 1A 25, intersection Crashes [2011-2013) (%)
Cras? Total Axersee ).81 ]
Severity peryr
Fatal 0 0
Injury 2 6.666667
PDO R 12.66667 0 ~.
‘Fatalities 0
7. Injured 50
Total=_ 58 **Fatal, Injury,and PDO 193333333
nflaion= 1%
f Sexvice = p.1}
Figuration
gl EE Crash  it1 Nexp CrashSeverity actnE CMF Alt2 Nexp
Severity Nexp Severity Nexp
al +injury 4.6 Fatal +injury a5 Fatal +injury 46 [k 170
PO 9.2 PDO 6.8 All 138 0.8 IR
[ Toml= 138 | | Toml= 103
*HSM predictive method applied **HSM predictive method not awvailable for this alternative
Crash Existing Benefits/Yr (Crashes) Annual Existing fits/Yr PVoenai
Severity Alt1l Alt2 Cost/crash  Costs/yr Alt1(s) Alt2(8) Altl Alt2
Fatal| 009 0.09 0.025 $1,7030 § M, 5 1,82 5§ 3134 |35 161,480 § 45,87
Severe| 0116 0.8 003 § @RI § 108.8% | 5 %/E8 5§ 68583 |5 A5 5 981,981
Moderate| 100 0.20 0631 $ 16439 § 164,656 | 5 BIA § BB |5 535108 5 1,400,766
Complaint| 248 0.83 2160 5 8141 § 2032 |5 68 5§ 17660|5 9,101 § 290,011
PDO| 9200 | 240 0276 | $ 3292 § M6 (3 79 § 909§ 107374 § {12, 398)
TOTAL| 13.800 $ 38,509 $ LM879 $ 299785

33

Crash
Crash Type Severity
All All
Fatal,Serious
Al injury,Miner

Crash Type Severity Type Reference Comments
all All L;:t"]’u" r,::: Z-Icai?i’re\::zw;a}lsvocut
Al in jﬁiﬁﬁior Hioamand Sl e b
injury read more
SEVERITY_CD Crashes/yr Existing | Altl | Alt2 |
Fatal - A 167 0.28% 008 0080, 004
Severe Injury-B 5467 0.88% 0116 0088 0.043
Moderate Injury- C a7 7.17% 1.002| 072 0371
Complaint- D 1629 21.65% 348 260 1274
PDO-E AB267 67.0% 200 9.476|
TOTAL 13.800 10.300| 11178
PVcost ¥** B/C
Alt1l Alt2 Alt1 Alt2

Construdion 42,800,000 52,700,000

Engineering $500,000

ROW 5540,000

$135,000

Misc. {signal ) $22.617

TOTAL $ 280617 § 385000 044 077
S 1,248,799 S 2,994,786 1.00 1.00
S 624399 S 1,497,393 2.00 2.00

injury

Crash

Area
Type

All

All

Area

Reference

Comments

- Study included
three-year before
[read more

- Study included
three-year before

- or multi-lane roundabout

*Signal Maintenance {avg $24000yr) 5
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PRIORITIZATION
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Factors

e High PSI

] Part of a systemic study

®  Aligned with Louisiana SHSP emphasis areas

e Relative severity

[ Effective countermeasure / FHWA proven countermeasure

] Local support

[ BCR

[ ] Costs

@  Constructability

® Consistent with other nearby projects under development by state, regional, or local entities
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