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Executive Summary

Codgts for pedestrian and bicycle safdtffrastructureoften vary greatly from city to city anstate to

state. This documer(and associated databasis)intendedto provide meaningful estimates of
infrastructurecosts by collecting ufp-date cost information fopedestrian and bicyclgeatments from
statesand citiesacross the countryJsing this informationsesearchers, egineers, planners, and the
general publicanbetter understandhe cost of pedestrian and bicycle treatments in their communities
and makenformeddecisions about whicknfrastructure enhancementare best suited for
implementation.By collectingcountrywide cost information, this database shoutdntain useful
information for any state or city, even if costs from that particular state or city are not inclicdexd

given treatment

A better understanding gfedestrian and bicyclmfrastructurecosts will hopefully ensure that funding
is allocated to pedestrian and bicycle improvements more efficierithe goal is tencourag more
communities to enhance facilities for nanotorized user@nd increase the safety of those choosing to
walk and like. Building a new roadway for automobiles can cost tens of millions of dollars to construct,
and many of the pedestrian and bicycle infrastructure projects and facilities are extremebpsiin
comparison. This infrastructure can also servanprovesafety for all road users, while also promoting
healthier lifestyles through more bicycling and walkifidhe tables provided in this document provide
general estimates and cost ranges 7ar pedestria and bicycldacilities using more than 1,700 cost
observations and are presented with a median and average price, the minimum and maximum cost,
and the number of sourceBy making more informed decisions about the costs of pedestrian and
bicycle infrastructure treatments, decisianakers will be able toeticate funds to those treatments
secure in the knowledge that these investments aften affordable as well as determinehich
treatment is the most cosgffective.

It must be noted thatosts can vary widely from state to state and also from sitgte® Therefore, the

cost information contained in this report should be used only for estimating purposes and not
necessarily for determining actual bid prices for a specific infrastructure project.
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Making the Case for Pedestrian and Bicycle Infrastruct ure

Walking and bicycling ka bothbeen frequently overlooked as city, statnd federal governments
focustheir effort andfundson building sophisticated transportation systems. Yet there are a growing
percentage of people that want to change the coommotion of transportation and mobilityrhey

want livable communities where they caommute to work socialize and recreate by foot and bicycle.

Recent socieeconomic and cultural trendsighlight the desirdor walkable and bikeable communities.
The 15Year Report on Walking and Biking determined tt&percent of all trips are now made by
bicycle or foot in 2009, a 25 percent incredisan 2001, even though there are often not adequate
facilities for safe walking or bicyclirgicyclists and pedestriamsake up 14 percent of traffic fatalities
althoughfederal fuinding for biking and walking projedssapproximatel\2 percent of the federal
transportation budge{Pedestrian and Bicycle Information Center [PBIC], 2010)

While new national initiatives, such as Complete Streets and Safe Routes to School, are examples of
programs that support pedestrian facility development, problems persist. In 2010, 4,280 pedestrians
and 618 bicyclists were killed and roughly 59,000 pedestriad$&,000 bicyclists were injured

(National Highway Traffic Safety Administratidg@12. Thoughthese totalshave decreased somewhat

in recent yearspedestrian and bicyclist safety is an ongoing problem that should continue to be
comprehensively addresd at all levels of government.

Creating a walkable and bikeable community starts with the built environment: having destinations
close to each other; siting schools, parks, and public spaces appropriately; allowingusexed
developments; having suffigi¢ densities to support transit; creating commercial districts thabple

can access hyicycle foot and wheelchairetc. Most walking trips are less than .5 mi (0.8 keg) having
a compact environment is essential. Similanhjle half of all househdltrips are three miles or less,
fewer than 2 percent of those trips are made by bicytleS. Department of Transportation, Federal
Highway Administration, 2009inally, arecent study found bicyclists will go out of their way to use
bicycle infrastrature, highlightingthe importance ohavingsufficient facilitiegDill, 2009) The
connection between landise planning and transportation planning is critical to safely and effectively
accommodate trips by foot and bicycle.

Developing pedestrian arfaicycle infrastructure hasconomic benefits also. Studies have found that
bicycle infrastructure improvements can have a positive overall impact on business, and that people
who walk or bike to a commercial area spend more money per month than those agessed the area

by automobile(Flusche, 2012 he removal of ostreet parking is often thought to negatively impact
business, but reports show adding facilities such as bicycle racks and bicycle laaesialyincrease
economic activity, and also pecreate a buffer from moving traffic that aides both pedestrian and
bicyclist activity(Clifton, Morrissey & Ritter, 201Finally, improving bicycle and pedestrian

infrastructure carlead to positively impacting real estate values. Homes near bicathes thave been

found to support higher sales prices, and areas that facilitate walkability and attract pedestrians sustain
higher rents, revenues and resale val@emdsey, Man, Payton & Dickson, 2004).

Pedestrian and bicyclepecific infrastructure immvements can alsonproveconditions for all road

users¢ KS Hnamm {dzadlAylofS {(NBSGa LYRSEX LlzofAaKSR
found that improvements such as pedestrian islands and bicycle paths led to an overall reduction in
motorist crashes as well as injury crashes, a decrease in speeding, and an increase in pedestrian and
bicycle activitiegNew York City Department of Transportation, 2011).
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Finally,new roadway projects can cost tens of millions of dollars to construct, depgrmh location
and type of road. Many of the pedestrian and bicycle infrastructure projects and facilities highlighted in
this paper are extremely lowost in comparison.

Walking/ Bicycling and Public Health

The health benefits of walking and bicyclingy@deen welldocumented by public health and medical
professionals. Current CDC recommendations sudbasadults ages 18 and wghouldget 150 minutes

of moderateintensity exercise throughout the week to experience the health benefits of physical
activity. Brisk 10 minute walks or short trips by bicycle to work can both help contribute to this overall
goal. Health benefits of undertaking these activities include weight management, increased bone and
muscle strength, improved mental health and mood, amdeased coordination. As the focus of
healthcare transitions from focusing on the treatment to the prevention of disease, walking and biking
are being promoted as an accessible and easy way to improve both our current and futubeiwg!|

As a resulturban planners, engineers, and public health professionals are increasingly working together
to create pedestrianand bicyclefriendly environments that promote these activities for both leisure

and transportationpurposes Researchers who study the effeof the built environment on walking and
biking have discovereithat numerous variables affect such decisions. The proximity of destinations, the
presence and quality of sidewalks or bicycle lanes, perceptions of safety and security, the steepness of
grades, the presence of other people, separation from traffic, and aesthetics are all factors that can
encourage or discourage people from walking or biking. Policies and roadway features can also help
promote active transportation, such as the use of wayffigdsignage and pedestrian and bicyelist

oriented crossing signals. Studies have shown that facilities such as separated paths, bike boxes,
sidewalks and benches are associated with enhanced safety and/or atHaitgt, PullerSeufert,

Lajeunesse & Gele, 2012) Through the design or redesign of environments to make walking and

biking safer or more pleasant, planners and engineers can help people of all ages get the exercise they
need to live longer, healthier lives. Tirastructurecosts summarizeth this documenareintended

to aide and encourage improvements to thesgvironments

Methodology

Highway Safety Research Center (HSRC) staff began work on a database of general erigitaering
2011.Using this as a basis anith additional supporfrom the Federal Highway Administration and
Active Living ResearcHSRC researchatgvelopeda pedestrian and bicyciafrastructure cost
databasefor use by planners, engineers, and othefssummary of costs from that database is provided
herein witha direct link to the full infrastructure cost database.

Beginning with bidetting summarie®r price indicesrom states across the countrinfrastructure

costs were identified and entered into a détase. Bidetting sheets weraisuallyavailable fronState
Departments of Transportatioweb sites, whicltontain a range of costs based on local contrabids.

In some case$iowever,only one bidg or an average of all bidsislisted. In this situation, either the
range of bids or the single bid ixinded in the database. While stafitemptedto use the most ugo-
date bidletting and pricing sheets available, the availability ofleiting summaries varies from state to
state. As such, some information in the dadse dates from 2009 or earlidost of the costs, however,
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are from 2010, 2011, or 2012ll costs have been updated to 2012 US Dollar equivalesitg) the
United States Consumer Price Index published by the Bureau of Labor Stglids

HSRC researchers atsdoscribed to théid Expresservice, an online resource that facilitates secure
online project biddindor city and state agenciemd contractorsUsing Bid Tabulation sheets
downloaded from the website with the permission of the seevand relevant agencies, Bid Expresst
datawere added into the databaseéData from the Bid Express service is mostly from 2011, but may also
include 2010nformation (Bid Express 20)2Special approval was obtained from Bid Express for
inclusion ofcostinformation from selected states to be used in the databasdthis report.

For some treatmentgarticularly newer innovative treatmentspstinformation wasnot included in

bid-letting sheetsTo ensure that costs were includéat as many treatments as possibl¢SRC
researcherslsoconducted targeted searched selected infrastructure measuressing conventional

search engines as well as searching state and city websites. The sbdataas well as a hyperlink is

included in eachof the more than 1,700 cost entriés the databaseDrawing from city plans,

manufacturer pricing information, and other sources, these targeted searches pdonidemation that

was otherwise unavailable from other sources. By using seardhder & dzOK | & GLISRSAGNA I y
GaAARSgIE1éx aoAl1S flrySészs FyR Ylye 20KSNBE FyR o6& O
pertaining specifically to pedestrian and bicyetistated infrastructure improvementaere identified

entered into thedatabase and included in the following cost summatries

After costs were compiled, interviews were conducted with Department of Transportation employees in
various states to validate the cost averagdSRC researchers contactid safety, engineeringor

construction divisions d&ate Departments of TransportatiofpOT)n North Carolina, Tennessee,

Florida, Nebraska, Wyomin@hio, and California to determine w&hinformation is included in the

costs. According to these State Bhe costs found iBid Letting or Bid Tabulation Sheets include

labor, materials, mobilization costs (though mobilization costs were often bid separately as well), and

O2Yy (NI Ol2NJ LINPFAGAZ STFSOGA@GStEee YI1Ay3a GKS OGNBFGY

The databaséncludes the following categoriex information for each cost item

Infrastructure Namex the title of thetreatment (e.g. Sidewalk)
InfrastructureDescriptionc the details of thereatment (e.g.Portland Cement
0 Specifics/Classesspecificidentifyingdetails (e.g. 4 incpatterned)

Initial (Total) Cost if a total cost is provided, it is included here
Revised Cosgtthe costs modified to the standard unit

Revised Unit the unit of infrastructurgreatment, if it was modified
Information Source Yedarthe year of the cost information

Inflation Yearg the year used to calculate the inflation factor

Cost with Inflatiorg the cost indexed to 2012 dollars

Annual (Maintenance) Costif provided, how much théreatment costs to maintainusually per
year

Low Cogt if a range of costs jgrovided, the lowest cost

Revised Low the unit of infrastructure treatment, if it was modified
Low with Inflationc the low cost indexed to 2012 dollars

High Cost Estimateif a range of costis provided, the highest i
Revised High the unit of infrastructure treatment, if it was modified

=a =

= =4 =4 =4 -4 -8 -9

=A =4 =4 =8 =9
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High with Inflationg the high cost indexed to 2012 dollars

Cost Uniftg the unit to which the cost is linked (e.g. lump sum, each, per mile, per linear foot,
per square yard, etc.)

State Name; the state name in postal code format

Information Source Citatioqthe title of the information source, usually a Higtting sheet or
specific research paper

Page Number within Documenqtthe page within theinformation source that containshis cost
Sample Size the number of bidsaind/or instances of treatment implementation

Link to Source the reference URL for the source of tlieatment cost

Notesc¢ Any other relevant information or caveats that are important to consider in relation to
the specific cost

= =

= =4

= =4 =4 =4

Only infrastructurecosts that are specificalfyedestrian or bicycleelated are enterednto the

database Other documents containinigfrastructure cost information such aspot safety evaluations

city plans, government agencgports, guidebooksand cost reports among otherare also included in

this databaseln order to present a useable database, costs were eliminated if they extreme

outliers, that is, generallgreater or less than two standard deviations away from tiean cost.Costs
were also removed if they did not appear to include complete cost information (i.e. only the cost of the
unit without the cost to install).

Databasausers should understand that these costsre taken from various sources across theicoy

and that costs may vary between states and also by the quantity purchased. Generally, costs per unit
(square yard, linear fookach, etc.) mayary widelydepending on the size of the order, with larger
guantitiesusuallyleadingto lower per unit osts.

Also, there are nomeographic factors that influence variability of costs, and which could not be
adequately addressed in this database due to the lack of information in the source data. One of these is
the issue of economies of scale and resgtmonlinearity of costs. A small project may require a fixed

cost such as access to a cement truck or engineering services. The costs of these services unsurprisingly
would decline with increasing project scale. Another limitation is related to econoafissope, as it

would be more cost effective to add a bicycle lane along with a sidewalk rather than doing both projects
separately There can also be price differences if the project is for a new development versus a retrofit
project, with retrofit projeds often having higher costs. Finally, differences in contracts and negotiations
over the length of time a project will take can also influence cost information. Faster completion times
can lower the inconvenience to neattive commuters, but can also raithe price of installation. All of

these issues inevitably influence the costs captured in this database. The assumption, however, is that
the range of costs will help mitigate these factors and allows for a useful database. In order to obtain a
more detdled estimate, however, both geographic and ageographic factors must be considered.

Key Assumptions

In order to provide cost estimates for some treatments, HSRC researchers made certain assumptions,
given in the bulleted list below.

! Due to large cost variances and insufficient data, judgment had to be made concerning certain treatments apart
from the standard deviation criteria.
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1 Generalassumptiors:
o If cost information included multiple yeatise. 20022003,the earliest year was used for
the purposes of determining the inflation factor
o0 All costs are updated to 2012 dollars.
o Costs are assumed to include engineering, design, mobilizatiorfuamidh and
installation costs.
1 Specifimssumptiondor estimating purposeévhere lineadengthof sidewalk, bikewaybike
lane, etc. are used)
o All bike lanes are five feet in width.
0 Wide curb lanes are four feet in width.
0 Separated bikeways are eigleet in width.
0 Multi-use paths, whether paved or unpaved are eight feet in width.
0 All sdewalks are five feet in width arftave a thickness of four inches

Sources

This database is based mostly bidl letting sheets and costs summaries from Sfagpartments of
Transportation As a resultthe potential exists that the cost information is skewed toward stateded
transportation projects rather than local jurisdictians order to offset this factqlinformation was
obtainedthroughtargeted seaches, yielding data from research repgonedestrian/bicyclegyuides, and
city and county website§Vhile some states have available and éasbtainable informationpthers do
not have anyeasily accessibli@formation for specific treatmenter do not povide this information
publicly. As suchsome state information sources supplied a large amount of information to this
database, while for otherdittle or no data has been includetf.no cost information was available for a
certain state, however, efits were made to include information from a nearby state or a city within
that state.In total, 1747 costs were obtainedrom 40 statego create this databasélhe states with the
most cost information include Ohio (1§ California (146 Minnesota (15), Massachusetts Q4), and
Wisconsin (10). The states for which no information was included in the database are Delaware, the
District of Columbia, Hawaii, Mississippi, Nevada, Pennsylvania, South Dakota, Tennessee, Utah, and
West VirginiaFor a compdte listingof cost frequency by state, see Appendix D

It is usefuko note that while these infrastructure costs constitute, in most cases, the moegt-aate
information available, these are cost estimates. The capricious nature of estimating inftastr costs
means that these data only provide a general idea of what any treatment may cost for a specific
location.

Infrastructure Cost Tables

The following tables summarize information from the larger database of infrastructure costs. The
average ost, median cost, and the absolute low and high cost ranges are provided to create both a
price estimate and price range for each infrastructure elem&né median and averagafrastructure
GNBFGYSyd 02aGa I NB 620K LINBnaydy mhiSdading (e itnfay itk S
influenced heavily by one or two outlier3he tables only include cost information with a minimum of
four sources.
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The paragraphs under each subheading provide information regarding what is included in the table and

any caveats associated with using this cost information, while the tables provide the finalized cost

estimates and ranges. For some treatments, there was not enough information to create a table. In

these cases, cost information is provided in the paragsapiterms of units, some treatments were
LINBaAaSYyGdSR Ay RATTSNEpeia |jddyl ANISAT Fe e di@ Koeir bramord tieatdeiite | Y R
costs per unit, the treatment is presented in the following table by both units to provide more detail.
Addtionally, a column indicating the number of sources, defined as the number of

agencies/organizations, and observations, which represent the actual number of costs included from all
sources, is included in the tablda.some caseshe authors have provBR S EI YLJ S$&5 dzadz f f &
AYUiSNBSOGUA2YEé 2NJ GLISNI dzyAGé ol arazx 2F K2¢g (KAa O2
complete cost estimate for a treatment in the paragraphs as well.

Generally, infrastructure cost information in thisaument will include engineering, design,

mobilization, andurnish and installatiorrosts. However, these costs are likely to vary based on site
conditions, choice of contractor, and other factors. In some cases, such as for bikeways, site preparation
cods have been presented in this document in a separate section in order for database users to get a
better sense of what types of actions are necessary to prepare a site and what actions may be necessary
to retrofit a site.

A brief description of eactireatment and external issues that can dramatically alter facility costs is given
before each listed cost. For more specific information about each of the folldvéatments please
consultthe Pedestrian Safety Guide and Countermeasure Selection Syien(PEDSAFE)004)or

the Bicycle Safety Guide and Countermeasure Selection System (BIKES@GEyhich were

developed for FHWA by HSRAst of the definitions provided below for pedestrian and bicycle
infrastructure improvements were based on infortian from PEDSAFE and/or BIKESAFE.
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Bicycle Facilities

From various types of bicycle parkitogbicycle lanes and
separated paths, this category encompasses most bicycle
infrastructure costs identified ithis project.

Bicycle Parking

Bicycle Parkingncludes bicycle racKsee Figure 1bicycle
lockers(see Figure 2)and bicycle station8icycle racks are
fixed objects, usually constructed outmietal, to which
bicycles can be securely locked, while bicycle lockers are u
to securely store a single bicycl2epending on bike parking
design and materials, cost may vary widely. For example, a

bicycle rack may be as simple as an inverted Udasgined for two bikesbut may also include more
elaborate designssuch as wave design or ornamental
bike racks that hold multiple bikeBike Stationsre
buildings or structures designedo provide secure

bicycle parkin@nd often incorporate other amenés

such as showers or bike maintenance servibes to
insufficient data, cost ranges were obtained for the
following bicycle parking facilities: bicycle stations
(approximately $250,000) and bus racks (approximately
$730). Removing a bicycle rack coafgproximately
$1,000. The costs below are presented in terms of the
cost per unit.

—

gurel: Bike Parking
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Figure2: Bicycle Locker

‘ ‘ Cost  Number of Sources
Infrastructure Description Median Average Minimum Maximum Unit (Observations)
Bicycle
Bicycle Parking | Locker $2,140 $2,090 $1,280 $2,680 Each 4(5)
Bicycle
Bicycle Parking | Rack $540 $660 $64 $3,610 Each 19 (21)

Tablel: Costs for Bicycle Parking

Bikeway

The Bikewaygategory contains bicycle lanes
bicycle paths, andigned bicycle routesThe
cost of separated mukHiise paths designed for &= &
bicyclists and pedestrians can be found inthe| _
Gt P GKé &ASOGA2YyFobtlet 2 ¢ e
purposes of standardizing the units, bicycle
lanes are assumed to be fiveet in widthand
bicycle paths 8 feet, with costs given in miles
Additionally licycle boulevardsstreets
designed to give priority to bicyclists Figure3: Bikeway (Concrete Bicycle Path)
through-going traffic typicallyrange fromapproximately$200,000to $650,000 eachBikeways, or bike
paths, are separated facilities designggecifically for bicyclesee Figure 3while bicycle lanes are
designated travel lanes for bicyclisg&eparated bikewagrojectstypically cosbetween $536,664 and
$4,293,320 per mile, depending on site conditigpeth width, and materials usedndicated by bike
route signs, signed bike routes are used to direct bicyclists to safer facilitiésr amd located on lightly
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trafficked roadsThese types of largecale bicycle treatments will vary greatly due tdetiénces in
project specifications and the scale and length of the treatment.

a e De ptio edia Average a ODbservatio

Bikeway Bicycle Lane $89,470 $133,170 $5,360 $536,680 Mile 6 (6)
Signed Bicycle

Bikeway Route $27,240 $25,070 $5,360 $64,330 Mile 3 (6)
Signed Bicycle
Route with

Bikeway Improvements $241,230 | $239,440 $42,890 $536,070 Mile 1(6)

Table2: Costs for Bikeway

Bikeway Preparation

The costs for bikewayshown above are assumed to include all costs including bikeway preparation, if
applicable. However,osts werealsoidentified forspecificactionsrelatedto prepaiing a site for a
separated bikewayincluding excavation, grading, curb/gutter removal, atelring and grubbing
(removing vegetation and rootsThough cost information was limited, the following individual costs
were obtained (all costs are approximate): excavation ($55 per foot); grading ($2,000 per acre);
curb/gutter removal ($5 per linedbot); andclearing and grubbing ($2,000 $45,500 per acre,
depending on the width of the road and whether it is done on one or both sides of the road).

Traffic Calming Measures

Traffic calming measures are engineering tools usékd thie goal of reducing vehicle speed and
improving the safety of motorists, pedestrians, and bicycliS@smmon traffic calming measures include
chicanes, chokers, curb extensions (neckdownsfAmuits), median islands, and raised crossings among
others.In this section, cost information will be provided per unit, though certain traffic calming
measures may also be given in linear or square feet. Any users of the database will, in cases when a
treatment is provided in linear of square feet, need to calaikatcost based on the project
specifications.

Chicanes

Chicanes areoncrete islands that offset traffiand 3
create a horizontal diversion of traffic used to reduce
the speed of vehicular traffic on local streets.
Landscaped chicanes have the added benefit of addir]
more green landscaping to a stre&igure 3 illustrates
how chicanes can be combined witlmedian islando
ensure motorists do not disregard roadway markings. | -

Cost Number of Sources

Infrastructure Description ‘ Median ‘ Average  Minimum ‘ Maximum  Unit (Observations)
Chicanes Chicane $8,050 $9,960 $2,140 $25,730 | Each 8 (9)

Table3: Cost for Chicanes
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Curb Extensions

Curb extensionésee Figure 5),
alternatively called chokers or
bulb-outs, extend the sidewalk ]
or curb line out into the parking | &
lane, which reduces the §
effective street widthand
createsa pinch point along the
street. Theycan be created by
bringing both curbs in, or by
more dramatically widening
one side at a midblock locatio
They can also be used at Figure4: Curb Extension

intersections, creating a gateway effe€losts can vary depending on drainage, the addition of street
furnishings/landscaping/special paving, and whether utilities must be relocated.

The cost to retrofit a fouteg intersecion with curb extensions would kepproximately $100,008 X
$12,620), though costs will likely vary based on site conditions, drainage, and curb extension design.

Cost Number of Sources

Infrastructure  Description Median Average  Minimum Maximum  Unit (Observations)
Curb Extension/
Curb Extension| Choker/ BuleOut | $10,150 | $13,000 $1,070 $41170 | Each 19 (28)

Table4: Cost of Curb Extension

Diverter s

A diverter is an island built at a residential street intersection that prevents certain through and/or
turning movementsThey can be placed across both lanes of traffic as a full diverter or across one lane
of traffic as a semiliverter. There are four pmary types of divertersdiagonal, star, forced turn, and
truncated divertergseeFigure §. A diagonal diverter breaks up etitrough movements and forces
right or left turns in certain directions. A star diverter consists of astaped island plackat the
intersection, which forces right turns from each approagHhorced turn diverter is an island that forces
drivers in one or more lanes of an intersection to turn in only direc#otruncated diagonal diverter
also known as a serdiverter,hasoneend open to allow additional turning movements (bhe costs
presented in the table belowre limited to full diverters and truncated diagonal, or serdiverters. The
cost of installationsvill vary based on thamount of material needed and thdrainage needs at the
site.

Sketckes Michael Kimalbang

{;;% = .{\‘;‘%\. i d‘"-,__:"‘\‘
P “"’__Vib\"ﬁ \1 W\

Diagonal Diverter Star Diverter Forced Turn Diverter Truncated Diverter

Figureb: Diverters
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e De DtIO edia Average a ODbservatio

Diverter Diverter $22,790 | $26,040 $10,000 $51,460 | Each 5 (6)

Partial/Semi

Diverter Diverter $15,000 | $15,060 $5,000 $35,000 | Each 3(4)
Table5: Diverter Cost

Island

Crossing islands also known as center islands,
refuge islands, pedestrigaslands, or median slow ‘
pointsT are raised islands placed in the center of [ kil
the street at intersections or midbloatossinggo
help protect crossing pedestrians from motor
vehicles(see Figure 7 heyallow pedestrians to
deal with only one direction dfaffic at a time, and |
enablepedestriando stop partway across the street
and wait for an adequate gap in traffic before
crossing the second half of the stre€tossing
islands can be constructed an angle to the righgo
that crossing pedestrians eforced to the right to
view oncoming traffic as they are halfway through
the crossing.

e De DtIO edia Average a ODbservatio

Island Median Island| $10,460 | $13,520 $2,140 $41,170 | Each 17(19)
Square
Island Median Island| $9.80 $10 $2.28 $26 Foot 6 (15)

Table6: Island Cost

Median

Mediansare raised islands thaeparate opposing
streams of traffic and limit turning movemengsee
Figure 8)They are typically narrower than islandse
placed in the center of a roadwagnd are separated
from the travel lanedy a curb. Medians facilitate
pedestrian crossings, improve pedestrian visibility to
motorists, slow motor vehicle spes, and provide
spae for lighting and landscaping. The costs for
installing a median can vary based on the type of
median, the materials, and the scope of the project.

Medians will often require grading, excavation,
grubbing, and other site preparatiactivities. These
costs are included in the cost information above, but
may vary based on site conditions and the type of
median.

Figure 8: Raised Median

Pagel5of 45




Number of Sources

Infrastructure = Description  Median | Average Minimum Maximum | Cost Unit (Observations)
Median Median $6.00 $7.26 $1.86 $44 Square Fob 9 (30)

Table7: Median Cost

Raised Crossing

A raised intersection is essentially a speed table
the entire intersectiorf Construction involves
providing ramps on each vehicle approach, whic
elevates the entire intersection to the level of the
sidewalk. A raised pedestrian crossing is similar t
raised intersection, but it is only the width of a
crosswalk, usually 10 tcb1ft. (see Figure 9Raised
intersections and crosswalks encourage motoristg
to yield to pedestrians because the raised
crosswalk increases pedestrian visibility and force
motorists to slow down before going over the
speed table. Costs will vary basedtbe width of  E =
the road, as well as drainage conditions and the Figure 9: Raised Crossing
type of material used.

Cost  Number of Sources

Infrastructure Description Median Average  Minimum Maximum  Unit (Observations)
Raised

Raised Crossing Crosswalk $7,110 $8,170 $1,290 $30,880 | Each 14 (14)
Raised

Raised Crossing Intersection $59,160 $50,540 $12,500 $114,150 | Each 5 (5)

Table8: Raised Crossing Cost

Roundabout/Traffic Circle
Traffic circles can includeything from small mirgircles to large roundabou(see Figures 10 and 11)

Figure 10: MiniCircle

’ SN
Figure 11: Roundabout

Costs for these items were not specified in enough detail to differentiate design details of each cost
estimate.Roundaboutsre circular intersections designed to eliminaté kurns by requiring traffic to

’For a description of speed tables, see p. 17.
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exit to the right of the circle. Roundabouts are installed to reduce vehicular speeds, improve safety at
intersections through eliminating angle collisions, help traffic flow more efficigretiuce operation

costs when anverting from signalized intersections, and help create gateway treatments to signify the
entrance of a special district or area. Costs will weidely,depending on the size, site conditions, and
whether rightof-way acquisitions are needed. Roundaboussially have lower ongoing maintenance
costs than traffic signals, depending on whether the roundabout is landscaped.

Cost Number of Sources

Infrastructure Description Median Average Minimum  Maximum  Unit (Observations)
Roundabout/ Roundabout/
Traffic Circle Traffic Circle $27,190 $85,3710 $5,000 $523,80 | Each 11 (14)

Table9: Roundabout/ Traffic Circle Cost

Speed Treatments
Speed humps are vertical traffic control measures th;
tend to havethe most predictable speed reduction
impacts.Speed humps are paved (usually asphalt) arkss
approximately 3 to 4 icheshigh at their center, and [
extend the full width of the street with height tapering
near the drain gutter to allow unimpeded bicycle
travel (see Figure 12B5peed bumpare typically

smaller with a more extreme grade, which forces
automobiles to more significantly reduce speeds but
can more significantly impede bicyclists.

A speed table is a term used to describe a very long
and broad speetiump, or a flattopped speed hump,
where sometimes a pedestrian crossing is provided i
the flat portion of the speed table. The speed table ci
either be parabolic, making it more like a speed hump, or trapezoidal. Speed tables can be used in
combinationwith curb extensions where parking exisosts can vary depending on the drainage needs
of each site, the width of the road, and the specific design used.

Figurel2: Se Hump

Cost Number of Sources

Infrastructure Description Median Average Minimum | Maximum  Unit (Observations)
Speed Bump/Hump

/Cushion/Table Speed Hump | $2,130 $2,640 $690 $6,860 Each 14 (14)
Speed Bump/Hump

/Cushion/Table Speed Bump | $1,670 $1,550 $540 $2,300 Each 4 (4)
Speed Bump/Hump

/Cushion/Table Speed Table | $2,090 $2,400 $2,000 $4,180 Each 5 (5)

Table10: Speed Hump/ Cushion/ Table Cost

Speed treatments are usually installed as sets, typically in groups of three. For inssswege thata

two mile residential road has speeding issues eitidens petitiono install speed humps. After

examining the feasibility of the installation, the city decides to install three speed humps to ameliorate
the issue, at a cost of7/$600 ($2500 X 3).
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Pedestrian Accommodation s

Pedestrian accommodatiameatment costs are presented in this section. In this case, pedestrian
accommodation refers to infragicture provided to enhance thpedestrian environment thatnay
include improvingpedestrian safetymobility and/or accesdn many cases, treatment sts in this
section will be presented as lump sums, though in some instatteesost information may be
provided in lineafeet or square feet.

Bollard

Traffic bollardsare posts embedded in the ground, which
areused to keep pedestrians saféy slowing vehicle
speeds and separating pedestrian from motor vehicle
traffic, andor limitingvehicle access either temporarily [Ss
or permanently(see Figure 13)here are multiple types i l
of bollards available for use (fixed, rising, security,
removable, breakawaylecorative, flexible, etc.). The
cost below combines these various types into one set o
costs, and thus the costs will vary depending on the
specific bollard type and material used.

Figure 13: Bollards

Infrastructure  Description| Median | Average Minimum Maximum Cost Unit Number of Sources
Bollard Bollard $650 $730 $62 $4,130 | Each 28 (42)

Tablell: Bollard Cost

Curb Ramp

Curb ramps provide access between the sidewalk and
roadway for people using wheelchairs, strollers, walkers
crutches, handcarts, bicycles, or who have mobility
impairments that make it difficult to step up and down
the curbs(see Figure 14)Nhile curb renps are needed
for use on all types of streets, priority locations are
streetsin downtown areas and near transit stops,
schools, parks, medical facilities, shopping areas, and
residences with people who use wheelchairs. Truncated
domes/detectablewarningsurfaces provide a distinctive
surface pattern that is detectable underfoot as a warning
to those who are visually impaired of an approaching
street and are required at all intersections with sidewal
in compliance with the Americans with Disabilities Ac
(ADA) of 1990.

N

Figure 14: Curb Ramp

As many cities include truncated domes/detectable warnings as part of their curb ramp installations,
combining the cost per square foot for detectable warnings and the wheelchair ramps in accordance
with local design standards and muliijig by eight will provide a per intersection cost for providing
ADAcompliant curb ramps.
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