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Level 1 - Roadway / Structure Crash Modification Factors 
Countermeasure Definition Area Types Facility Types Crash Types 

CMF 
CMF Identifier Source 

All Fatal & Injury 

Passing Lanes 
Install periodic passing lanes on rural 
highways to allow passing of slower 

vehicles and the dispersal of traffic platoons 
Rural 

Two-Lane All 0.75 - r-1a-01.01-aa 
HSM 

Four-Lane All 0.65 - r-1a-01.02-aa 

Install / Widen Paved 
Right Shoulder 

Increase the width of the right shoulder to 
provide more recovery room for the driver. 

Rural - Run Off Road, Head-On, 
Sideswipe 

  

HSM 

Change in Shoulder AADT 
0 to 2 feet ≤400 0.97 r-1a-03.01-ta 
0 to 2 feet 400 to 2000 0.89 r-1a-03.02-ta 
0 to 2 feet ≥2000 0.87 r-1a-03.03-ta 
0 to 4 feet ≤400 0.93 r-1a-03.04-ta 
0 to 4 feet  400 to 2000 0.81 r-1a-03.05-ta 
0 to 4 feet ≥2000 0.77 r-1a-03.06-ta 
0 to 6 feet ≤400 0.91 r-1a-03.07-ta 
0 to 6 feet 400 to 2000 0.73 r-1a-03.08-ta 
0 to 6 feet ≥2000 0.67 r-1a-03.09-ta 
0 to 8 feet ≤400 0.89 r-1a-03.10-ta 
0 to 8 feet 400 to 2000 0.66 r-1a-03.11-ta 
0 to 8 feet ≥2000 0.58 r-1a-03.12-ta 

Widen Edge Line 
Width Adjust the width of roadway edge lines.  Rural Two-Lane Excludes intersection 

and interchange crashes 0.63 - r-1b-01.01-ca FHWA Proven Safety 
Countermeasures 

Install Wet Pavement 
Markings 

Upgrade existing markings from standard 
marking materials to wet-reflective 
markings applied as paint, tape, or 

thermoplastic material  

Rural 

Freeway All - 0.881 r-1b-02.01-as 

FHWA 
Multilane Road 

All 0.825 - r-1b-02.04-aa 

All - 0.595 r-1b-02.04-as 

Dynamic Speed 
Feedback Signs 

A dynamic message sign that uses radar or 
laser technology to determine the speed of 
an approaching vehicle and then displays 

the speed to the driver.  

Rural Two-lane  All 0.95 - r-1c-01.01-aa CMF #6885 

Install Curve 
Delineation 

Installation of signs chevrons, or arrow 
boards to improve curve delineation Rural Two-Lane 

Head-on, Run Off Road, 
Sideswipe, Non-

intersection  
0.82 - r-1c-02.01-ta FHWA Proven Safety 

Countermeasures 

Centerline Rumble 
Strips 

  

A longitudinal safety feature that when 
driven over creates a vibration and sound 

to alert the driver to leaving the travel lane. 

Rural Two-Lane 
Undivided All 

0.91 - r-1d-01.01-aa 

NCHRP 641 - 0.88 r-1d-01.01-as 

Urban Two-lane 
undivided All N/A N/A  

Shoulder Rumble 
Strips 

 

 

 

 

Shoulder rumble strips provide tactile and 
audible indications to drivers when they 

drive on or over them. They are used on the 
outside edge of the travel way for 

undivided roadways and can be used on 
both the left and right sides of the roadway 

for a divided highway. 

Rural Undivided 
Roadways Run off the road - 0.75 r-1d-02.01-ts CMF #9684 

Rural Divided Roadways Run off the road 

0.91  r-1d-02.02-ta 
CMF #9684 & FHWA (9 

Proven 
Countermeasures) - 0.83 r-1d-02.02-ts 
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Level 1 - Roadway / Structure Crash Modification Factors 
Countermeasure Definition Area Types Facility Types Crash Types 

CMF 
CMF Identifier Source 

All Fatal & Injury 

Lighting 

An increase in the mean of horizontal 
illuminance, indicating an improvement in 

average lighting level. (See intersection 
section for intersection lighting) 

All Two-Lane 
Undivided All 0.8 - r-1e-01.01-aa 

HSM & KSU-14-3 All Four-Lane 
Undivided All 0.52 - r-1e-01.02-aa 

All Four-Lane Divided All 0.59 - r-1e-01.03-aa 

Interchange Lighting 

Provide lighting where none exists All Interchange All 
0.54 - r-1e-02.01-aa CMF #1283 

- 0.74 r-1e-02.01-as CMF #1284 

Full lineal to no or partial linear lighting Suburban Interchange All 
0.905 - r-1e-02.02-aa CMF #2364  

- 0.766 r-1e-02.02-as CMF #2365 

Full to partial interchange lighting Suburban Interchange All 
0.984 - r-1e-02.03-aa CMF #2360 

- 0.913 r-1e-02.03-as CMF #2361 

Partial Plus to partial interchange lighting Suburban Interchange All 
1.036 - r-1e-02.04-aa CMF #2368 

- 0.862 r-1e-02.04-as CMF #2369 

High Friction Surface 
Treatment – Curves & 

Ramps 

High Friction Surface Treatment (HFST) 
requires the application of a high-quality 

aggregate using a polymer binder to restore 
or increase the friction of the pavement. 

All All All 0.529 - r-1f-01.01-aa CMF #10318 

Restrict Parking Restrict on-street parking. Urban 
Arterial Roads (64-

ft wide) All 0.58 - r-1o-01.01-aa HSM 

Arterial Roads All - 0.78 r-1o-01.02-as HSM 
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Level 1 – Roadside 
Countermeasure Definition Area Types Facility Types Crash Types 

CMF CMF Identifier 
Source 

All Fatal & Injury 

Remove / Relocate 
Fixed Objects 

Removal or relocation of fixed objects 
either in the clear zone of the roadway. Rural All 

All – Increase 
distance to features 

from 3’ to 16’ 
0.78 - s-2a-01.01-ca 

HSM 
Increase distance to 
road features from 

16’ to 30’ 
0.56 - s-1a-01.02-ca 
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Level 1 - Intersection Crash Modification Factors 

Countermeasure Definition Area Types Facility Types Crash Types 
CMF CMF Identifier 

Source 
All Fatal & Injury 

Signal Detection for 
Dilemma Zone 

Install advanced vehicle detection at 
signalized intersections. Rural Signalized All 0.61 - i-3a-1.01-aa FHWA HSIP HRRR 

Install a Traffic Signal Convert from stop-controlled intersection 
to signal controlled intersection 

Urban Unsignalized All 0.95 - i-3a-2.01-aa 
HSM Table 14-7 

Rural Unsignalized All 0.56 - i-3a-2.04-aa 

Reflectorized Signal 
Backplates 

Add 3-inch yellow retro-reflective sheeting 
and signal backplates Urban Signalized 

Intersection All 0.85 - i-3a-3.01-aa FHWA Proven Safety 
Countermeasures 

Convert to All-Way 
Stop Control 

Convert from minor-road stop-controlled 
intersection to all-way stop controlled. 

MUTCD warrants are met.  

Urban 

Intersections 

All - 0.3 i-3c-1.04-as 

HSM Table 14-5 

Rural All 0.52 - i-3c-1.05-aa 

Transverse Rumble 
Strips 

Placed in the lane, transverse rumble strips 
are used to alert drivers to the need to 
slow down, stop, or other change. This 

CMF applies to stop-controlled 
intersection approaches on rural, two-lane 

highways. 

Rural Two-Lane 
Undivided All 

0.87 - i-3d-1.01-aa CMF #9045 

- 0.71 i-3d-1.01-as CMF #9046 

Intersection Lighting 

An increase in the mean of horizontal 
illuminance, indicating an improvement in 
average lighting level, tends to decrease 

nighttime crash risk. 

All Intersection Nighttime 0.92 - i-3e-1.01-ca CMF #5421 

Rural Two Lane 3 Leg 
STOP Control All 0.90 - i-3e-1.02-aa 

HSM 

Rural Two Lane 4 Leg 
Stop Control All 0.91 - i-3e-1.03-aa 

Rural Two Lane Rural 
Signal All 0.89 - i-3e-1.04-aa 

Urban/Suburban 
Three & Four Leg 
Stop and Signal 

Control 
All 0.91 - i-3e-1.05-aa 

Reduced Skew of 
Channelized Right 

Turn Lane 

Reducing the radius of the right turn lane 
to improve the line-of-sight drivers making 
a right turn have on the oncoming traffic 

they are merging into 

All Intersections All 
0.558 - i-3g-2.01-aa CMF #8428 

- 0.564 i-3g-2.01-as CMF #8429 

Install Left Turn Lane Installing a traffic lane solely dedicated to 
vehicles making the left turn movement. 

Suburban & 
Urban Signalized All 

0.876 - i-3h-1.01-aa 
CMF #8000 

- 0.799 i-3h-1.01-as 

Rural Two Way Stop 
Controlled All 0.52 - i-3h-1.02-aa HSM 
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Level 1 - Intersection Crash Modification Factors 
Countermeasure Definition Area Types Facility Types Crash Types 

CMF CMF Identifier 
Source 

All Fatal & Injury 

Install Right Turn Lane Installing a turn bay dedicated to the right 
turn movement off the major road. All 

Two Way Stop 
Controlled – one 

major-road 
approach 

All 

 
0.86 - i-3h-2.01-aa 

HSM 

- 0.77 i-3h-2.01-as 

Signalized – one 
major-road 
approach 

All 
0.96 - i-3h-2.02-aa 

- 0.91 i-3h-2.02-as 

Two Way Stop 
Controlled – both 

major-road 
approach 

All 

0.74  i-3h-2.03-aa 

- 0.59 i-3h-2.03-as 

Signalized – both 
major-road 
approach 

All 
0.92 - i-3h-2.04-aa 

- 0.83 i-3g-2.04-as 

High Speed 
Roundabout 

A high-speed roundabout is a roundabout 
with at least one leg having a posted speed 

limit of 55 mph or above. 
Rural Single-Lane 

Roundabout All 
0.59 - i-3h-1.01-aa 

CMF #605 
- 0.21 i-3h-1.01-as 

Modern Roundabout 
Installing a standard roundabout at an 

intersection that was previously Stop or 
Signal Controlled 

All TWSC to Single-
Lane Roundabout All 

0.56 - i-3h-2.01-aa CMF #227 
- 0.18 i-3h-2.01-as CMF #228 

Urban and 
Suburban 

Signalized Int to 
Single-Lane 
Roundabout 

All 
0.79 - i-3g-2.02-aa CMF #4184 

- 0.34 i-3g-2.02-as CMF #4185 
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Level 1 – Pedestrian / Bicycle / Traffic Calming - Crash Modification Factors 
Countermeasure Definition Area Types Facility Types Crash Types 

CMF 
CMF Identifier Source 

All Fatal & Injury 

Install a Bike Lane 
Install a traditional bike lane in an area 

that previously had not bicycle facilities. 
Does not include widening road.  

Urban Two-Lane All 0.78 - p-4a-1.01-aa CMF# 10727 

Separated Bike Lane 

Convert a traditional bike lane to a 
separated bike lane with flexible posts Urban Two-Lane Vehicle-Bike 0.498 - p-4a-2.01-ta 

FHWA-HRT-23-025 
Convert a flush-buffered bike lane to a 
separated bike lane with flexible posts Urban Two-Lane Vehicle-Bike 0.441 - p-4a-2.02-ta 

Install Rapid 
Rectangular Flashing 

Beacon (RRFB) 

Install two rectangular-shaped LED light 
sources that are pedestrian actuated.  All 

Pedestrian crossing 
locations at or 
under 40 MPH 

Pedestrian Related 0.53 - p-4b-1.01-ta 
FHWA Safe 

Transportation for 
Every Pedestrian 

Transverse Rumble 
Strips 

Used as a traffic calming device to lower 
speeds.  

Urban / 
Suburban Two-Lane All 

0.66 - p-4c-1.01-aa CMF #138 
- 0.64 p-4c-1.01-as CMF #139 

Two-Way Left Turn 
Lanes (Road Diet) 

Installation of a lane placed between 
opposing lanes of traffic for the purpose of 

allowing traffic from either direction to 
make left turns 

Utilize SPF for 3T or 5T 

Install a Sidewalk Install a sidewalk in an area that previously 
had no pedestrian facilities. All All Pedestrian Related 0.598 - p-4a-03.01-ta CMF #11246 

Bicycle Boulevard Convert an existing street into a low-
speed, low-volume bicycle boulevard. 

Urban / 
Suburban All Vehicle-Bike 0.37 - p-4a-04.01-ta CMF #3092 

Install a Bike Lane Install a traditional bike lane in an area 
that previously had no bicycle facilities. Urban Four-Lane Vehicle-Bike 0.86 - p-4a-05.01-ta CMF #9244 

Install a Crosswalk Install a crosswalk at a location that 
previously had no pedestrian facilities. Urban Midblock locations Pedestrian Related 0.82 - p-4a-06.01-ta CMF #11181 

High-Intensity 
Activated Crosswalk 

(HAWK) Signal 

Install a HAWK signal at pedestrian 
crossing locations that previously had 

none. 

Urban / 
Suburban 

Pedestrian crossing 
locations at 

intersections 

All 0.818 - p-4b-02.01-aa CMF #10601 

Pedestrian Related 0.543 - p-4b-02.01-ta CMF #10607 

Install Raised Median Install a raised median on roads that 
previously had none. 

Urban / 
Suburban 

Two-Way left turn 
lane Pedestrian Related 0.711 - p-4c-02.01-ta CMF #5076 

Leading Pedestrian 
Interval 

Implement a leading pedestrian interval at 
intersections where signal phasing 

previously had none. 

Urban / 
Suburban 

Signalized 
intersections with 

pedestrian 
crossings 

Pedestrian Related 0.87 - p-4a-07.01-ta CMF #9918 

High Visibility 
Crosswalk 

Install high-visibility crosswalks at 
pedestrian crossings that previously had 

none. 
Urban 

Pedestrian crossing 
locations at 

intersections 
Pedestrian related 0.6 - p-4a-08.01-ta CMF #4123 

Pedestrian 
Countdown Timer 

Install a pedestrian countdown timer on 
pedestrian crossings at signalized 

intersections. 
Urban 

Pedestrian crossing 
locations at 
signalized 

intersections 

Pedestrian Related 0.912 - p-4b-03.01-ta CMF #10119 

Install Shared Use 
Path 

Install a separated shared use path for 
bicyclists and pedestrians. Urban All Vehicle-Bike 0.75 - p-4a-09.01-ta CMF #9250 
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