


































































































































































El Dorado Hills Fire Protection District 
Traffic Calming Standard

September 14th, 2016

Traffic Engineering, Transportation Planning & Forensic Services

Evaluation of Policy on Vertical Roadway Deflection Devices

Best Practices for Traffic Calming Devices
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Traffic Calming Standard
 New potential policy supported by the Traffic Calming Standard will allow for a graduated

approach to traffic calming measures and devices (with three main tiers of application),

ending with modified vertical roadway deflections if ultimately proven necessary by qualified

professionals and approved by the Fire Department.

Community/HOA Group Concern

TIER II TRAFFIC CALMING MEASURES:
NON-VERTICAL TREATMENTS WITH LIMITED EFFECT OR NO EFFECT ON EMERGENCY RESPONSE 

TIER III TRAFFIC CALMING MEASURES:
MODIFIED VERTICAL ROADWAY DEFLECTIONS 

TIER I TRAFFIC CALMING MEASURES:
CONFIRM/ESTABLISH AND ENFORCE SPEED LIMIT; IMPLEMENT TRAFFIC CONTROL DEVICES

Professional Study

Professional Study

Professional Study

DRAFT 
(working document, subject to further changes)
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Tier I Traffic Calming

 Radar Trailer

 Speed Feedback Sign

 Speed Legend

DRAFT 
(working document, subject to further changes)



4

Radar Trailer

• Device that measures and displays each approaching vehicle’s 

speed next to the posted speed limit, in clear view of the driver.

• Mobility increases cost-effectiveness.

• May only be effective for as long as it is deployed. 

• May be less visually appealing than a speed feedback sign.

Approximate Cost: $6,000-$12,000 per trailer

Approximate Speed Reduction Benefit: varied (more dependent on driver behavior) 

Tier I (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Speed Feedback Sign

• Fixed, semi-permanent features next to the roadway, 

typically installed with or near to speed limit signs. 

• Speed display flashes when speeding occurs.

• Advantages: permanence, constant effectiveness.  

• Technology can capture historical speed data.

• Helps to justify additional traffic calming measures.

Approximate Cost: $3,000-$10,000 per sign

Approximate Speed Reduction Benefit: varied (more dependent on driver behavior) 

Tier I (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Speed Legend

• Numerals painted on the roadway indicating the current 

speed limit. 

• Usually placed near speed limit signposts. 

• Can be useful in reinforcing a reduction in speed limit 

between one segment of a roadway and another segment. 

• May be placed at major entry points of a residential area.

Approximate Cost: $75 per location

Approximate Speed Reduction Benefit: varied (more dependent on driver behavior) 

Tier I (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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 Optical Speed Bars

 Speed Reduction Markings

 Raised Pavement Markers

 Rumble Strips

 Textured Pavement

 High Visibility Crosswalk

 Neckdown / Bulbout

 Traffic Circle

 Center Island Narrowing

 Two-Lane Choker

 Chicane

 Lateral Shift

Tier II Traffic Calming

DRAFT 
(working document, subject to further changes)
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Optical Speed Bars

• A series of pavement markings spaced at decreasing 

distances. 

• Typically used in areas to provide drivers with the 

impression of increased speed.  

• Advantages: relatively low-cost application; can be 

used in combination with other devices. 

Approximate Cost: $1 per linear foot

Approximate Speed Reduction Benefit: varied (more dependent on 
driver behavior) 

Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Speed Reduction Markings
Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

Approximate Cost: $1 per linear foot

Approximate Speed Reduction Benefit: varied (more 
dependent on driver behavior) 

• Transverse markings placed on the 

roadway along both edges of a lane.  

• Pattern of progressively reduced spacing 

gives drivers the impression that their speed 

is increasing. 

• May be placed in advance of an 

unexpectedly severe horizontal or vertical 

curve or other roadway feature, where the 

desired reduction in speeds has not been 

achieved by the installation of warning 

signs and/or other traffic control devices. 

DRAFT 
(working document, subject to further changes)



• Small bumps lining the centerline or edgeline of a roadway. 

• Often used on curves where vehicles have a tendency to 
deviate outside of the proper lane, risking collision. 

• Improve nighttime visibility of the roadway edges, adds 
definition and texture to a roadway.
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Raised Pavement Markers

Approximate Cost: $4.50 per marker (vs. $2 per linear foot for street centerlines and edgelines)

Approximate Speed Reduction Benefit: similar to standard street centerlines and edgelines

Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Rumble Strips
Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

• Transverse grooves, or raised pavement 
markers (white plastic or ceramic units) 
placed in a series across the direction of 
travel. 

• Warns drivers of a stop or slow down ahead, 
or of an approaching danger spot.

Approximate Cost: Depends on method and materials used. If raised markers 
placed in a series across the lane, approximately $4.50 per marker.

DRAFT 
(working document, subject to further changes)



• Includes the use of stamped pavement (asphalt) or alternate 
paving materials to create an uneven surface. 

• Change in texture makes wheel vibrations heard and felt.

• Change in color commands driver’s attention to something 
different in the roadway.

• Has been observed to induce a reduction in travel speed.

• Commonly used to emphasize an intersection or pedestrian 
crossing. 

• Typically used on roadways with a design speed of 45 
MPH or less. 
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Textured Pavement

Approximate Cost: $6-8 per square foot

Approximate Speed Reduction Benefit: 
varied (more dependent on driver 
behavior) 

Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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High-Visibility Crosswalk

• Use bolder marking patterns than standard 

crosswalk striping 

• Sometimes used in combination with raised 

reflectors or in-pavement lighting to increase 

visibility of a pedestrian crossing area. 

Approximate Cost: $1,600 per location

Approximate Speed Reduction Benefit: varied 
(more dependent on driver behavior) 

“Triple-Four” Pattern

“Continental” Pattern

Tier II (Low Intensity – No Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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“Neckdown” / “Bulbout”

• Raised curb extensions that narrow the travel lane at intersections 

or midblock locations. 

• “Pedestrianize” intersections by shortening the crossing distance 

and decreasing the curb radii, thus reducing turning vehicle speeds. 

• Both effects increase pedestrian comfort and safety at the 

intersection. 

• Effects driver route choice and selection of street. 

Approximate Cost: $5,000 – $10,000 per corner

Approximate Speed Reduction Benefit: Magnitude of speed reduction is dependent on the 
spacing of neckdowns. On average, neckdowns achieve a 7 percent reduction in speeds.  

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Traffic Circle

Approximate Cost: $10,000 - $25,000 per location

Approximate Speed Reduction Benefit: The magnitude of speed reduction is 
dependent on the spacing of traffic circles. On average, traffic circles achieve an 
11 percent reduction in speeds (and a 71 percent decrease in collisions). 

• Raised islands, placed in intersections, around which traffic circulates 

in one direction (counter-clockwise). 

• Prevents drivers from speeding through intersections by impeding 

straight through movements, and by forcing drivers to yield to traffic 

already in the circle. 

• If designed properly, traffic circles can be navigated by emergency 

vehicles or large trucks.

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Center Island Narrowing

• Raised island along roadway centerline that narrows the passable space 

between edgelines or curbs. 

• “Gateway” center island narrowing at the entrance to a community or 

neighborhood, often combined with textured pavement.

• Can be a “pedestrian refuge”, with a gap in the center island connected 

to marked crosswalks, that helps pedestrians to cross roadway. 

• Can be landscaped to increase aesthetic appeal. 

Approximate Cost: $5,000 - $10,000 per location

Approximate Speed Reduction Benefit: Magnitude of speed reduction is dependent on the length of the 
center island, and on spacing if more than one island is used. On average, center island narrowing 
achieves a 7 percent reduction in speed.

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Two-lane Choker

Approximate Cost: $7,000 - $8,000 per location

Approximate Speed Reduction Benefit: The magnitude of speed reduction is dependent on the spacing of
two lane chokers between points that require drivers to slow. On average, two-lane chokers achieve a
7 percent reduction in speeds.

• Curb extensions at midblock locations that 

narrow a street. 

• Leave the street cross section with two lanes 

that are narrower than the normal cross section. 

• On-street parking spaces are typically 

eliminated in the area of the choker. 

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Chicane

• Curb extensions that alternate from one side of the 

street to the other, forming S-shaped curves. 

• Easily navigated by emergency vehicles if designed 

properly, but can still increase response times if 

used frequently. 

• Can be landscaped to increase aesthetic appeal. 

Approximate Cost: $8,000 - $14,000 per location

Approximate Speed Reduction Benefit: Dependent on design of S-shaped curves, length or frequency. 

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Lateral Shift

• Curb extensions on straight street segments that 

cause a shift in traffic movement in one or both 

directions. 

• Can be effective with just the right degree of 

horizontal deflection, while still navigable by 

emergency vehicles. Can still increase response 

times, depending on frequency. 

• Often also be used as a landscaping enhancement. 

Approximate Cost: Dependent on size of offset and length of transition (per lateral shift)

Approximate Speed Reduction Benefit: Comparable to that of Chicane, but dependent on deflection angle 
and frequency.

Tier II (Physical Changes to Roadway - Navigable by Emergency Vehicles)

DRAFT 
(working document, subject to further changes)
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Tier III Traffic Calming

 Offset Speed Table

 Speed Lump

 Speed Cushion

DRAFT 
(working document, subject to further changes)
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Offset Speed Tables

• Constructed across only half of a street. Second 

half is constructed downstream of the first and 

in the opposing direction travel lane. 

• Emergency equipment is able to use any 

portion of the roadway to accomplish a 

response; the space between the speed table 

halves permits emergency vehicles to navigate 

the tables in a serpentine path. 

Approximate Cost: $1,500-$4,000 (less than speed lumps and speed cushions if 
done with mechanical equipment only, without approach islands and 
striping/pavement markers.

Anticipated Speed Reduction Benefit: Comparable to speed lumps (~22% 
reduction of 85th percentile speeds)

Tier III (Modified Vertical Deflection – Manageable Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Speed Lumps

• Fire vehicle crosses centerline to straddle center portion of the 

speed lump. 

• Design limits speed of passenger cars and most SUVs by allowing 

only one set of wheels to pass through the cutout.

• Recorded speeds of emergency vehicles traversing a speed lump 

are closer to normal or desired emergency response operating 

speeds.

Approximate Cost: $2,000 - $3,000 per location

Approximate Speed Reduction Benefit: The magnitude of 
reduction in speed is dependent of the spacing of speed lumps. 
On average, speed lumps reduce 85th percentile speeds by 
22%, comparable to traditional speed humps. 

Tier III (Modified Vertical Deflection – Manageable Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Speed Cushions

• Constructed from recycled rubber - relatively more durable 

and consistent in shape, causes less roadway noise. 

• Provide wheel gaps for emergency vehicles to pass through 

without shifting lanes or straddling centerline (unlike speed 

lumps). 

• Can be arranged to fit any street width. 

• Advantages: can be more easily used as a temporary device 

during a testing phase, or removed for street resurfacing. 

Approximate Cost: $4,500 - $6,000 per location 

Anticipated Speed Reduction Benefit: On average, 
speed cushions reduce 85th percentile speeds by 14%.

Tier III (Modified Vertical Deflection – Manageable Effect on Emergency Vehicles/Response Time)

DRAFT 
(working document, subject to further changes)
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Max Kalhammer
Associate – Transportation Planning

kalhammer@traffic-works.com
(916) 597-1532

Traffic Engineering, Transportation Planning & Forensic Services

400 Plaza Drive

Suite 145

Folsom, California 95630

www.Traffic-Works.com

mailto:kalhammer@traffic-works.com
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