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CMF Working Group Goals

Assist region personnel
selection of appropriate CMFs

Create a list of easlily identifiable

and consistent CMFs.
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Working Group Resources
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CMF Short List

WSDO Tcrash Modlﬂcatl on Factor [CMF] "Shor‘t Us‘t" This listis provided to aid in evaluation of the e Sectiveness of proposed safety countermezsure s in an efficient and consistent mamner
Revised March 10, 2014 Crash M adificaion Faciors {CMFS) must be usd wifiin the conxt shown.
’

* Intarim CMFs may be used for any project.
The e ChiFs will be e pia = dwith more statistically refiable CWFs matching the cntext and appication
for the countermes sure when available .
The shaort list is ot comg e, Users ars fres Sl h modification faciors fomother sourss,
IfCMIFs fiom other sources are identified, concurrence from fhe funding division must be obined pior o use.
The CM FOlearinghouse can be a good source of inbrmation and is tund st hitp:Asww cmitlearinghouse ong’

wscor Interim  Std  Qriginal Date Date Star
reser Category (CCountermeasure - Context Crash Pattem Affected CMF Staus® Error Discussed  Approved Date -- Study -- Reference Rating  Notes

Eavement \—/ \_/
Entancements  Shoulder

L))

53

MBS

o7

Hew millediin shovider rumble strips for Sngle
vehice run off the roed collisions on

CMF #3586 Rursl Fresways A Sevesity Colisions a 10232013 10252005 NCHRPRepottS4L Guidsnes for the Desin 3
CMF £3038 Rural Freeways Fetal & Injury Oolisons o 10232003 10252013 and Appfication of Shoulder and Certe rine 4
Rumbie Stips pages F3andE0
CIVF #3554 Rural Two-Lane Roads, All Severity Goliigons a 10232013 102572003 3
CMF #3368 Riural Two-Lane Rios ds, Retal aind Injury Colisions a 10232013 102572013 3
Favement
Entancemants  Friction Surfacing
rstall Frigion Surfacng inlocefionswith ove s NCHAP Report 617 Accident Modfication Factorsfor
repressried Wet Favement Crashesandlow Traffic Engine aring aind IT5 Improve ments Pages Z2-
CMF £105 Friction Numbers [32 o le) Rsduction ofWet Pavement Colisons, A Seve ctes [T s Oa-13 YE/2014 24and 4
TRR: Journal of the TRE Ne. 2068 Safety Effacts of
Targated Program to Improve S04 Regsmnce, pages
155158
Favement
Entarcemants  High Friction Surfece Trestment
rstall HFST in locations with higher thennormal
incidence of wet g id type caliis
ntarim CMF
2105 Remps- Wet Roed Crashes, A Severities [T nterim A VE/2014 VE01 Evahstion of Low Cost Improvements- Podied
Study CMF 0.22 with Standard Error0.091 Fund Study - Phase Wl Stategies 2525
Faiamare Safaty Farformanms
nterim CMF
#105 Curves- Wet Rosd Crashes, All Severities [T nterim aoss VE/2014 VR0 Merritt, Lyon, Permud
nteecions | Roundsbout [Signel toRoundsbout]
Convert Signal to Reund bout Urbenor Suburban, Multlane Roundsbout
TrafficViolumes S300- S2500ADT NCHRP Report 705
“Evaluation of Safety Strategiesat
CMF 80752 1 Coliigion Types - Al Severities: [KABCO) o as e 04 B0 Sgrafized Intersctions” 4
For AADT withtotal entering volumesgreater than 15000 1ze OMF= 1 100
CMF 20253 Al Colison types - Fata] B All njury | KABC) 03 ace 3520 E201 4
Ustanor Suburban, Single Lane Roundabout
TrafficVolumes 5300~ 52500ADT
CMF £0256 A Celfision Types - All Severities: [KABLO) om ame 3520 Y0 3
For AADT with total enering volume sgrater than 15000 1se OMF= 1 100
CMF £0257 Al Colison types - Fata] B All njury | KABC) (T3 o 3520 E201 3
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Notes contained on the Short List

The short listis not comprehensive. Users are free to explore crash modification factors from other sources.

If CMFs from other sources are identified, concurrence from the funding division must be obtained prior to use.
The CMFClearinghouse can be a good source of information and is found at  hitp:/fwww.cmifclearinghouse.orgf
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Notes contained on the Short List

The short listis not comprehensive. Users are free to explore crash modification factors from other sources.

If CMFs from other sources are identified, concurrence from the funding division must be obtained prior to use.
The CMFClearinghouse can be a good source of information and is found at  hitp:/fwww.cmifclearinghouse.orgf

This list is provided to aid in evaluation of the effectiveness of propased safety countermeasures in an efficient and consistent manner

Crash Modification Factors (CMFs) must be used within the context shown.
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Notes contained on the Short List

The short listis not comprehensive. Users are free to explore crash modification factors from other sources.

If CMFs from other sources are identified, concurrence from the funding division must be obtained prior to use.
The CMFClearinghouse can be a good source of information and is found at  hitp:/fwww.cmifclearinghouse.orgf

This list is provided to aid in evaluation of the effectiveness of propased safety countermeasures in an efficient and consistent manner

Crash Modification Factors (CMFs) must be used within the context shown.

* Interim CMFs may be used for any project.
These CMFs will be replaced with more statistically reliable CMFs matching the context and
application for the countermeasure when available.
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Each Countermeasure Is
Accompanied by a Review Form

CMF Review Form
CMF Working Group

Documentation for CMF Identification/Recommendation for
Inclusion into the WSDOT CMF Table

Date Completed: 362014
Date that FHWA CMP Clearingbouse Was Sctessec: 02/06/2014
Cate that OMF(3) were Added to the WSDOT CHF Table (leave blank)k 3/6/13

Couatermeasure/ Intervention Desaription:
Convert High Speed (45 - 60 mph) Minor Road Stop
Controlled Rural Intersection to Roundabout

Contexts Crash Sd WSDOT
Modificstion Errer Refwrencn
Fector (CMF) Nurrber Sar

Arvple Collgony. Al Severbes (VABCO) 0 - wWC-a05 3

Angle Coimen, Fatsd & A Injury (KABC) o et WC-ayy 3

Reor End Collpions, A Severtes (KABCO) 0.6 - W% 3

Toar Fnd Collions, Fatal & AR Trpury (KARC) osé i wWC-&8 3

Sideswpe Collworm. Al Severtes (KADCD) v wec-am 3

Ficed Obyect Collmione, Al Severtes (KABCD) L - Wwe-sm 3

{proveefy carba spitte wierds, sgrooits )

Mulrlene BB 3o g 1S 0z = wWl-as 3

Al Cranh Types. Al Sevortes

Mutriane RAE 3 or 4 leg IS o1 0 WC-%5% 4

M Craah Typas - Fatal & M Ingury (KA8C)

Snpe-lane BAR Jacd g 1S nx - WC-&m 4

Al Craah Types. Al Sevaries (KABCD)

Soglelane RAR 1o 4 leg US an - wWoe-om 4

A) Craah Types. Futal & 4F Injory (KABC)

Completed by:

Jercene

Traff: Sefety Engmme = WEDOT MQ Trafc Offce
gl Puwedct.vagov

AP Rawww P

s o STATUS ONLY? N
Context: Flams provide s much detad s pomisles
Spead: 45 - &0 moh
Tunctional dase: Rursl
dy land owe/ deval

In basslion 2o boe Mgh speed I low speed erveronmest: Mo
In ramation mne bom ow speed & hgh sped esronmest: Mo
b and/or e

Weather conditions: «/s

sy “Shbeten o Creex Maode for dabs -

dewys” by Inebeand 2 L dng o the study they had "srple crash
dats = bemakoted and sakoed G waiety perfrmence, A Beforw and e o snalpe v coodccted for
the 1% rAwrsecions by usng » regrension moce.  The remuls showed stetatically

i

Provide this dscussion for sadh CMF,
Amcugh the CMFs dor particuier coaeh hypee wre tacad v smple Before < shar snabyein. and thwrefors have bver
st ratings. ey we nchuded te insury Miat designen/analats conscde Tie bype of collsion thay we warking %o

3. Special Notes for Circumstances Where CMF Values Would Not Be Applcable

OF Pwown fam -
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Wastvngton State
'7 Departmant of Transgcrtation
o4 - CMF Working Oroup
D for CMF 1, L. ‘

Inciusion Into the WSDOT CMF Table

Cube Coneplotad: 101034
Die Dt FINA O Deirwghinse Wi 2oceia of 1 00/ 50/ 2004
Aeference S0 (eave Mok )
e et OMPTa) are Adad 13 9w WIDOT O Tabie ws thiok) B34

COMIETISE S LA RS Ded (19008

Install Two-Way Left Turn Lane on & 2-Lane Road

Conlest

Rarad | acabons

A2 Dt Teae Aasacaled wi Lt Tuees

N Zevertia KANCD)

Raw fod Cravhes Ansaciated wi Lt Tures

Al Severten (FADID)

VUrtan Locations

A Domh Tro e AS00CH00d M LE Tirme

)

A1 Cree Trpex Associdted m/ LE T

o sandwd  wwot

Podhuton Sree Adewere
Lo ilne] Newie Ay
Lo P WL ]
“r v w-lis i
e w2
o W 8

Patal, Jeroun BPhed Iy (VABT)

was:

e Wi Lt Turen

TThe MSH 4% S & ot Sor staling o cooter TWETL w4 st 7 loew wod {ee page 1), The
Samtow & Masad o detvewny Sty and the praportion of cravies wolyect b comechion by #

TWETL. O M ENF v o e Antvom oy e st fow WRDNT pwmpnctn.

Comphetet
. g

Tioke Sekdy Baguae, WIDCT 1 Teale

R s o

A Dadiegs ot

]
Tn e remanendod CHE for TNTERON STANS OMLYT Ay
Lt

Smed dpant Lok e Rae Wt
D e

Advwont bend wen! devviumnats s Saton 1

Provewn of Mepsbube sl prbesirnms %

Whaatvr conditions: %%
Ve of atudy. swnphe Gon, sl fuobec 50 the staly . The 152y wiad s e Buw fix chow oo befioe
Ty
Gt W, e Sk B3 oo st For TN e (213 ) 0B Calen 30 a6 ool e

Boant. Thace ane o ststemcoly s aCIR! reduiton W
P — -

Nyt MOy rarnd S g v o 53w o r— LT -y b

IV by B PR CMF Ohpmemghwans < CWF 1D 250 w8 II0 90 590
TR CMI Claastmghmens s ryvmg |

Cehar |wormation Dewrned Crtsosd te Corvat Apghanton See Sactos i
S Decanast Suely boabaion o Laiieg Cade Taetiny o Tan Limet o Ted-Lae Saadl

Anbnvant Page Manders 1
3. Specm! Metes for Approprals Applcation

e repert proatat e tlowry logns corettershen

TS W s Db Doy of s st collisrn, specielly these by « lead
wolide dmaring An rere & b woull cxerence 4 rewter sefely basi® e e tmeteae
ol el b v conbdaton fo veaBoy TRLRL"

Frohaton of bnemaling Ceen Tuw A Lot Tam i o Too-law font pg

1.8 Cwe

ars Waskd vt e

UL

AL AN Sawcn Bucaments Thal Werw e vwwed

Twiemy
Sty Foshsters o Srabeheg Catee T fn L Tirs Lumes e Towrtame i POAA V003 puges 19

R i Includedin First Sample |Before  |[After  |Begin
CMFID  [Study Title Countermeasure (CMF ?:' CrashSeverity :\‘:’"" :;: ::"::" Quality m"’ Standard |Edition of Highway ru:::: State  |Size Urit [Sample [Sample  |Year of :‘:;'
Rating |- Errorof  [Safety Manual Type  [Siz= lsize Dita
[CWF
Gafety Evaluation of
Installing Carter Two-Way |Introduce TWLTL {twe-way Before /afrer using
L=ft-Turn Lanes on Twa- lzft turnlanes] on rural two| Mot am pi rical Bayes or full
583|Lans Roads lans roads 064 Al Al soecfied| Rural 2008 E 004 0.03 ng Bay=s
Safety Evaluation of
Instaling Camtmr TwoWay |Introducs TWATL [twa-way Befarz/aftzr using
Left-Turn Lanes on Two-  |beft turn lanss] an rural two, Not = i rical Bay=s or full
585|Lan= Aoads lan= roads 053 [Amarend Al spacifisd| Rural 2008 3 045 0.04 no Bayms

Gafety Evaluation of
Installing Cartar Two-Way Before /afrer using
L=ft-Turn Lanes on Twa- Inztall TWATL { two-way l=ft Mot =m i rical Bayzs or full [ARCAIL, |Mil=-

2341|Lans Roads turnlans} on two lans road | 0757 Al Al |Spedfied Al 2008 E 0.03 ng Bay=s NC [years a2 a2 1330 2004)
Safety Evaluation of
Installing Cammr Twa-Way Fatal S=ricus Befarz/aftzr using
Left-Turn Lanes on Two-  |Install TWLTL | two-way left injury Minor Not = i rical Bayms or full [ARCAIL, |Wl=-

23%|Lan= Azads turnlans] on two lan= rosd | 0,733 AN injury Sp=cfimd| A1 2008 5 0068 no Bayes NC y=ars 532 533 1290) 2004
Gafety Evslustion of
Installing Canter Twa-Way Befors/after using
Left-Tuen Lanes on Two-  |Install TWATL {twa-way l=ft Nzt = i rical Bayms o Full |ARCAIL, |Mile-

2351|Lane Aoads turnlane] on two lane road | 0.633 | Rearend Al | Spedified Al 2008 5 0.04 ng Bayes NC [vears S8z 583 1950 2004)

Washington State
Department of Transportation



CMF =1.0 = (0.7 X Pauy XFers) (16-3)

(0.0047=DD)+(0.0024=DD?)
7 1.199+(0.0047+0D) +(0.0024=DD2)

Pauy (16-34)

Where:
FPay =driveway-related crashes as a proportion of total crashes;

0D = driveway density (driveways per mile); and

Frro =leftturn crashes subject to correction by a TWLTL as a proportion of driveway-related crashes (can be
estimated to be 0.5).

Rural Locations

All Crash Types Associated w/ Lt Turns
All Severities (KABCO)

Rear End Crashes Associated w/ Lt Turns
All Severities (KABCO)

Urban Locations

All Crash Types Associated w/ Lt Turns
All Severities (KABCO)

All Crash Types Associated w/ Lt Turns
Fatal, Serious &Minor Injury (KABC)

Rear End Crashes Associated w/ Lt Turns
All Severities (KABCO)

0.64*

0.53*

0.797

0.739

0.613



The short list Is housed on the
Sustainable Safety Intranet Site

Washingt Stat
i e o ke
v/ rte

Department of Transportation

Intranet Home

[ co]
Enterprise Risk

Management Home
Laws and Regulations

Leadership
Functional Areas

Strategic Planning
Friarity Programming
Pre-Design and Scoping
Project Design and
Construction

Traffic Operations

Resources

Manuals & Guidance
T

Reports
Mews
Useful links

Contact us

Washington State
Department

D

Project Delivery | WSDOT A-Z | Employee Center | Data Drawer

Sustainable Highway Safety and Risks

WSDOTs Highway Safety Program

A Long-range, Strategic, Engineering Approach to Achieve Target
Zero

The purpose of WSDOT highway safety projects and programs is to save lives and
reduce the potential for injury. The ultimate goal is to reduce the number of serious
and fatal crashes. More specifically, to reduce the number of fatal and serious injury
collisions to zero by the year 2030 as establish in the Washington State Strategic
Highway Safety Plan: Target Zero.

What is Sustainable Safety?

Sustainable Safety is a combination of state-of the-art comprehensive processes
and engineering tools that use quantitative data and scientific engineering methods
within the department's safety management process to:

Provide a sustainable, ongoing reduction in fatal and serious injury
collisions

Identify the most critical highway safety risks involved with fatal and
serious injury collisions

Identify the actual or potential collision locations with the greatest potential
for reducing the number and severity of collisions

Identify the most effective and cost efficient countermeasures to address
the primary contributing factors to fatal and serious injury collisions
Compare anticipated outcomes between various combinations of
countermeasures

Compare actual outcomes of project performance to the anticipated
outcome

16



A
Washi Stat
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Intranet Home | Project Delivery = WSDOTA-Z Employee Center | Data Drawer

m Sustainable Highway Safety Countermeasures

Sustainable Highway AASHTO Resources

Safety e Crash Modification Factor Clearinghouse
« Combining_Multiple CMFs_Final pdf (pdf 395 kb)
Laws and Regulations « CMF Newsletter
« Star Quality Rating explanation
Leadership
Functional Areas Crash Modification Factor (CMF) Review Forms
Strategic Planning
Priority Programming Form template (doc 59 kb)
E;gj'e[}cﬁge”sgfaﬁg”p'”g e Shoulder Rumble Strips (doc 76 kb)
Construction « Convert Signal to Roundabout (doc 70 kb)
Traffic Operations e Friction Surfacing (doc 65 kb)
« Convert Stop Control to Roundabout (doc 68 kb)
Resources « High Speed Roundabouts (doc 65 kb)
Manuals & Guidance  J-Turn (doc 300 kb)
Toole o TWLTL Added to 2-lane Rural Road (doc 177 Kb)
Research » High Friction Surface Treatment (doc 61 kb)
Reports
News .
Useful links CMF Short List (xIs 23 kb)

% wam



Capital Safety Prioritization

HQ Capital Program
Development and
Management office (CPDM)
runs a network screening
statewide.

The west side of the state
and east side of the state
are evaluated separately for
prioritization.

The flowchart is followed for
prioritization of projects.

CAL/CAC Process

address need?

Reviaw CALICAC List
ety f Mere are projects ben
compieted or planned, will

Work with WTSC ang
WSP t0 osvelop
soluzon

Work with Traffic

Engineer todevelop |«

soluzon

Dascribe the project or plan to CALICAC fist

Submit CALICAC List
CPDM by Juy 2013

o

Evauation:
Engineenng, Enforcament, Equcation

Create Colision
Data Anaysis




Collision Data Analysis Guide
for Countermeasure and Design Element Selection

SR XXX, Project Title @@
—1

Region

Region Aogess
City, ViA 2ip @@

-

o\
o \" 2

1. INTRODUCTION

1-1. General locabon/comdor desceiption
12 Describe geometnc general charactensiics of the facily including
121 Location Geometncs
1-22 Traffic VolumeTruck Percentage
123 Posted Speed
124 UrbanRural
1-25 Roadway Functional Class (match desgn manual
language)
126 Roadside Fixed Objects (RFIP)
1-27 Other key location spedific charactenstics (e g
envircamental, /W conditions, accessissues elc)

1-3  Conditional Diagram

2. DIAGNOSTICS
Dagnostic can be perfarmed uaing the SafetyAnalyst foal
21 G # Y of in analysss penod)

2-2  Collision Typa Table

23  Desoiptve Crash Statstics Contnbeting Circumstances - can be performedusing
Safety Analyst SaletyAnstys! provides sumrary statics for 29 dats ebements

* Human Factors

Speading

Inaventie

DU

Roatway Locaton(Roadweay, Shoulder, Lef Right.

Roadside)

Venide Type

Lignt Conditions

Environmentat congtions

Omer Desariptors

coooa

2.4 Summanang Crash byl ocation -Colsion Diagram




3. COUNTERMEASURE SELECTION

31 Altemative Evaluation|

311 Human Factors { If there is no Engineering solution)
a Education
b. Enforcemant
© Emergency Medical Sarvices
312 Engnuering
a Operations (Program Q-Low Cost Enhancements)
b Roadway (Systematic. Spat. Comidor)
¢ Roadside (Systematic, Spat. Corndor)
d. Intersection’Access {Systematic. Spot, Corridory
313 Dascrption of Counter Maasura
zelection)

32 DESIGN EVALUATION OF COUNTER MEASURE
This secton is required to calcu'ste Predicted Average Crash Fraquency

and Expected Avarage Crash Frequency
Th EB Mathod should be for the following
o i
bunhauug‘c omou(g‘n 'c.udnyaouudaam
*  Mnor aignment changes
« Passing fanes
« Any combination of above

The EBMsthod should NOT be apphed for the following
«  New Alignment

+ Change in# intersection legs

» Change intraffic control

Therefare.

o If your proposed salution ts such that the EB methodis appicable. then you
could use the EB method for both the existing and proposad soutions

o |f your proposed soltions are such that the EB methodis nat apphcabile 1o
any segment or intersection, then you can still uss the EB method for the
existing condtions Forthe proposed you would apply the Part C predictive
method without ES.

‘For roundabout, please use “Intenm Predictive Method HCM secticn 129
321 Datailed Design Analysis (Part C)
) Highway Safety Manual (Chapter 10, 11 and 12)
322 Crash Fraquency Estimats

323 Adopton or Modfication to Counter Measure DESIGN
ELEMENT(S) SELECTION
324 Design Elements Affected by Selected CM

a DEAT
1 Select Design Level
325 ECONOMIC APFRAISAL
Altermative of [Crash (] Present Value of Benelit] |
service | Modification | Estimate | Estimated Chamge In | Cost
rm(gg) Cl:hvuflq

4. PROPOSED COUNTER MEASURE(S)
Descripton of Courter Measure Selechion




Collision Data Analysis
Countermeasure and Design Element Selection
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Under 23 United States Code — Section 409, this
data cannot be used in discovery or as evidence
at trial in any action for damages against the

State WSDOT or the State of Washington.



State
Department of Transportation

Under 23 United States Code — Section 409,
this data cannot be used in discovery or as
evidence at trial in any action for damages
against the WSDOT or the State of
Washington.



State
Department of Transportation

35

MPH

Under 23 United States Code —
Section 409, this data cannot be
used in discovery or as evidence at
trial in any action for damages
against the WSDOT or the State of
Washington.



| SR 510 at Meridian - Collision Diagram
| January1, 2007 - December31, 2013

Under 23 United States Code —
Section 409, this data cannot be used
in discovery or as evidence at trial in
any action for damages against the
WSDOT or the State of Washington.




Countermeasures Evaluated

Realign intersection and install left turn
channelization

nstall Roundabout
nstall Signal and left turn channelization

nstall left turn channelization without
realigning the intersection.




« CMF - Increase Triangle Sight Distance
(CMF ID #307) — CMF = 0.53 (3-star rating)

* This CMF is for 4 — leg intersection, all
roadway types, serious injury and minor
injury collisions. While not directly related to
the proposed improvement, the
improvements do improve sight distance,
and thus the CMF should be in the ball park.

. Rural CMF = 0.53 (CMF ID #307)
. Urban CMF = 0.53 (CMF ID #307)

% Daparisment of Transportation

CMF — Installation of Left-Turn Lanes on
Intersection Approaches — Table 10-13 HSM
CMF = 0.56

This is for a 3 leg intersection, stop control
on minor leg

Rural CMF = 0.56 (Table 10-13)
Urban CMF = 0.67 (table 12-24)

Under 23 United States Code —
Section 409, this data cannot be used
in discovery or as evidence at trial in
any action for damages against the
WSDOT or the State of Washington.



Install Roundabout

CMF — Conversion of Rural Minor Stop Controlled Intersection into Modern
Roundabout (CMF ID #230) CMF = 0.13 for all fatal and injury crashes (5-star rating)

Rural CMF = 0.13 (CMF ID #230)
Urban CMF = 0.22 (CMF ID #234)

Under 23 United States Code — Section
409, this data cannot be used in
discovery or as evidence at trial in any
action for damages against the
WSDOT or the State of Washington.
Washington State
Department of Transportation



@-—-::__——St ClaidCutoffi Rd“—‘

Install Signal and
mainline left turn

- CMF — Install a traffic signal (CMF ID « CMF - Installation of Left-Turn Lanes
#325) CMF = 0.56 (5-star rating) on Intersection Approaches — Table
10-13 HSM CMF = 0.56

« This is for a 3 leg intersection, stop
control on minor leg

« This is for rural, stop controlled
intersection, 3 or 4 legs, all collision
types, all collision severity

Under 23 United States Code — Section 409, this data cannot be used in
discovery or as evidence at trial in any action for damages against the
WSDOT or the State of Washington.

% de



install mainline left
turn channelization at
existing 1/S location

 CMF - Installation of Left-Turn Lanes on Intersection Approaches — Table 10-13 HSM
CMF = 0.56
 Thisis for a 3 leg intersection, stop control on minor leg

Under 23 United States Code —
Section 409, this data cannot be used
in discovery or as evidence at trial in
any action for damages against the
WSDOT or the State of Washington.



SR
Project Title:

SAFETY BEMEFITS Cost Analysis worksheet for Safety Scoping for 2015-2017

510

Posted Speed:

Meridian Road - Install Roundabout

a0

Subject Section: MP 6.95 to MP
la. Initial Project Cost, | 5 1,820,000
2. Annual Op. Costs, H & 500 (if there are annual benefits, enter as a negative value)

Existing Conditions
Site Subtype

Expected Average Crash Frequency (Fatal and All Injury)

Proposed Conditions
Site Subtype

Expected Average Crash Frequency (Fatal and All Injury)

Urban and Suburban Arterials-3-Leg Intersection /Stop Control on Minorl

1.164|

Roundabouts

0.256|(Used CMF of 0.22)

Applied a CMF of 0.22 (CMF

Existing Conditions

Proposed Conditions

Expected
Average Crash

Predicted
Average Crash

#234) to the NggeqelFl) =
1.164*0.22 = 0.256

Frequency by Frequency by
Distribution for | Crash Severity |Distribution for Crash Severity
Crash Severity Level Crash Severity Level
Collision Severity Type |Level: Tablel (crash/fyear]) |Level: Tablel (crash/year) Ann. Benefit
Fatality (K) 1% 0.01 0% 0.00 0.01
Serious Injury (A) 6% 0.07 0% 0.00 0.07
Evident Injury (B) 26% 0.31 36% 0.05 0.25
Possible Injury (C) 67% 0.78 64% 0.09 0.68
Under 23 United States Code —
Section 409, this data cannot be used
N any acton for damages aganstthe.
7’_ mm“m WSDOT or the State of Washington.



Costs Per Collision

Annual Safety Benefits by Costs of Collisions

Collision Type Costs
a) Fatality 52,000,000 a) Annual Benefit*Cost= 519,223
b) Disabling injury 51,000,000 b) Annual Benefit*Cost= 572,085
c) Evident Injury 5100,000 c) Annual Benefit*Cost= 525,478
d) Possible Injury 570,000 d) Annual Benefit*Cost= 547,922
f) Total, (B)= $164,707
7. Salvage Value, T (Optional)
Feature Cost Factor
a) Right of Way $ 185,000.00 (from estimate) »  0.45 = 5 £3,250.00
b) Grading & Drainage - (from estimate) »  0.40 = 5 -
c) Structures s - (from estimate) »  0.43 = 5 -
d) Total, T 5 83,250.00
Service Life,[n) = 200( 1-20) Interest Rate, (i) A%
Present Worth Factor, of a Uniform Service, SPWin 13.59
Present Worth of Cost, PWQOC:
PWOC=1+ .68] + 5SPWinxH-T 51,743,545
Present Worth of Benefits, PWOB = B (SPWin) 52,238,370
B/C = 1.283803957

Under 23 United States Code — Section
409, this data cannot be used in
discovery or as evidence at trial in any
action for damages against the
WSDOT or the State of Washington.



SR
Project Title:

SAFETY BEMNEFITS Cost Analysis worksheet for Safety Scoping for 2015-2017

510

Posted Speed:

Meridian Road - Install Roundabout
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Subject Section: MP 6.95 to MP
la. Initial Project Cost,| 5 1,820,000
2. Annual Op. Costs, H S 500 (if there are annual benefits, enter as a negative value)

Existing Conditions
Site Subtype

Expected Average Crash Frequency (Fatal and All Injury)

Proposed Conditions
Site Subtype

Expected Average Crash Frequency (Fatal and All Injury)

Rural Two-Lane, Two-Way Roads -3-Leg Intersection/ Stop Control on Ni

1.544]

Roundabouts

0.2|(Used CMF of 0.13)

Existing Conditions

Proposed Conditions

Distribution for

Expected
Average Crash
Frequency by
Crash Severity

Distribution for

Predicted
Average Crash
Frequency by
Crash Severity

Applieda CMF of 0.13
(CMF #230) to the Ne,peqes
(FI)=1.544%0.13 = 0.20

Crash Severity Level Crash Severity Level
Collision Severity Type [Level: Tablel (crash/year) |Level: Tablel (crash/year) Ann. Benefit
Fatality (K) 4% 0.06 0% 0.00 0.06
Serious Injury (A) 10% 0.15 0% 0.00 0.15
Evident Injury (B) 40% 0.62 36% 0.04 0.58
Possible Injury (C) 46% 0.71 64% 0.07 0.64
Total 1.43

Under 23 United States Code —
Section 409, this data cannot be used
in discovery or as evidence at trial in
any action for damages against the
WSDOT or the State of Washington.



Costs Per Collision Annual S5afety Benefits by Costs of Collisions
Collision Type Costs

a) Fatality 52,000,000 a) Annual Benefit*Cost= 5126,496
b) Disabling injury 51,000,000 b) Annual Benefit*Cost= 5148,819
c) Evident Injury 5100,000 c) Annual Benefit*Cost= 557,717
d) Possible Injury $70,000 d) Annual Benefit*Cost= 545,017
f) Total, (B)= $378,049
7. Salvage Value, T (Optional)
Feature Cost Factor
a) Right of Way S 60,000.00 (from estimate) »  0.45 = 5 27,000.00
b) Grading & Drainage 5 - (from estimate) »  0.40 = 5 -
c) Structures 5 - (from estimate) »  0.43 = 5 -
d) Total, T 5 27.000.00
Service Life,(n) = 20|( 1-20) Interest Rate, (i) 4%
Present Worth Factor, of a Uniform Service, SPWin 13.59
Present Worth of Cost, PWQOC:
PWOC=1+ .68+ 5PWinxH-T 51,799,795
Present Worth of Benefits, PWOB = B (SPWin) 55,137,693
B/C = 2.85459883

Under 23 United States Code —
Section 409, this data cannot be
used in discovery or as evidence
at trial in any action for damages
against the WSDOT or the State
of Washington.



Existing Roundabouts
Proposed Roundabout
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For more information on the
WSDOT Crash Modification Factor Short List
Please contact: Jennene Ring
360-705-7297
ringj@wsdot.wa.gov
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