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RECOMMENDATION

It is recommended that Village Council accept the Traffic Calming Master Plan and
Policy Guidelines and schedule a date to further consider the recommendations.

BACKGROUND

In August 2011, the Village retained C3TS to review the remaining residential streets
which have not had any traffic calming measures to determine which streets should be
considered for future ftraffic calming. The Master Plan provides specific
recommendations for the following streets (See pages 15-19):

Glenridge Road between Mashta Drive and W. Heather Drive.
Ridgewood Road between W. Mashta Drive and W. Heather Drive
W. Enid Drive between Harbor Drive and Ridgewood Road
Ocean Lane Drive east of Crandon Boulevard

Sunrise Drive east of Crandon Boulevard

Galen Drive east of Crandon Boulevard

Mclntyre Street between Harbor Drive and Ridgewocod Road
Seaview Drive east of Crandon Boulevard

Woodcrest Road between Mcintyre Street and Harbor Drive

CoNOOALN

The preliminary cost estimate (See page 14) to complete all nine (9) projects is
$1,010,000. The FY2012 Capital Improvements Plan (CIP) includes funding in the
amount of $100,000. Should the Council approve a Master Plan, the Administration will
request the Council to identify which streets are to receive traffic calming measures
from the FY12 CIP funds. Based on the criteria, the chart on page 14 provides the
recommended priority ranking.

88 West Mclntyre Street * Suite 210 ¢ Key Biscayne, Florida 33149 + (305) 365-5500 ¢ Fax (305) 365-8936
WSSION ETATEMENT: “TC PROVINIE A SAFE QUALITY CORMUNITY ENVIRONMENT FOR ALL IBLANDERS FHROUGH RESPONSIELE GOVERNAENTS
www.keybiscayne.f.gov



The CIP for FY13-FY18 can identify which streets should receive traffic calming
measures and funding levels. The Draft Master Plan provides criteria (See page 12) for
the Council to use to prioritize these improvements.

In the past, the Council has received requests from residents asking for traffic calming
measures on their streets. Presently, there are no established policies or guidelines on
how to evaluate those requests. The Master Plan (Pages 21-29) provides a
methodology on how to deal with those requests in addition to establishing baseline
traffic levels (page 22) for a street to qualify for consideration for traffic calming
measures.
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PROFESSIONAL ENGINEER CERTIFICATE

1 hereby certify that I am a registered professional engineer in the State of Florida
practicing with C3TS, P.A., a corperaticn, authorized to cperate as a an engineering
business (EB 5022), FEID No. 65-0039493, by the State of Florida, Department of
Professional Regulation, Board of Professicnal Engineers, and that I have reviewed or
approved the evaluation, findings, opinions, conclusions, or technical advice hereby reported
for:

Project: Village Of Key Biscayne _

Traffic Calming Master Plan & Policy Guidelines
Project No: 01108-030

Location: Miami-Dade County, Florida

Client: Village of Key Biscayne

This Traffic Calming Master Plan Report and Policy Guidelines include a summary of data
collection efforts, traffic calming analysis and recommendations to improve operations and
safety within the project area. I acknowledge that the procedures and references used to
develop the results contained in this report are standard to the professional practice of
transportation engineering and planning as applied through professional judgment and
experience,

Name: Godfrey Lamptey, P.E., PTOE

Signature:

P.E. Number: 68261

Date:
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1 | INTRODUCTION

1.1 Project Origin and Need

The Village of Key Biscayne, incorporated in 1991 is located on the island of Key Biscayne
south of Miami Beach and east of Florida mainland. The village master plan adopted in
September 1995 and amended through December 2008 identified the need for traffic
calming/speed control on the roadway network within the village. To achieve this goal, the
village has focused on streetscape and traffic calming improvements along its major
arterials, collectors and residential streets such as Crandon Blvd., Harbor Drive, West
Mashta Drive, Fernwood Road, Island Drive, East Enid Drive, Grapetree Drive and Heather

Drive.

In August 2011, the Village of Key Biscayne retained Corzo Castella Carballo Thompson
Salman, P.A. (C3TS) to review the remaining major residential streets within the village
which have not had any sort of traffic calming measures installed on them and to determine
which streets should be considered for future traffic caiming. In addition, the village
periodically receives public concerns regarding excessive vehicle speeding and cut-through
traffic on residential streets. Currently, there is no established set of policy or quidelines

regarding the approach to these public requests.

The purpose of this study was to perform a comprehensive analysis of the identified streets
that do not have any traffic calming measures within the village and provides
recommendations for various safety and traffic calming improvements without significant
operational impacts to the roadway operations. The study will also prepare traffic calming
policy guidelines that establishes a methodical approach to managing traffic calming

requests from residents.

1.2 Study Location and Description

The study limits are located within the Village of Key Biscayne in Miami-Dade County. Nine
residential streets were identified within the village roadway network for traffic calming

considerations. These include:

1. Galen Drive {east of Crandon Boulevard)

2. Glenridge Road (between West Mashta Drive and West Heather Drive)
3. Mclntyre Street (between Harbor Drive and Ridgewood Road)
4

Ocean Lane Drive (east of Crandon Boulevard)
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Ridgewood Road {between West Mashta Drive and West Heather Drive)

5

6. Seaview Drive (east of Crandon Boulevard)

7. Sunrise Drive (east of Crandon Boulevard)

8. West Enid Drive (between Harbor Drive and Ridgewood Road)
9. Woodcrest Road (between McIntyre Street and Harbor Drive)

The locations of these residential streets included in this study are depicted in Figure 1-1

r
| LEGEND

0 015 ™ — P ,
T B T T

__Miles -

Figure 1-1 Project Location Map
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1.3 Scope of Study

The scope of this study is to provide the Village of Key Biscayne with a traffic calming
master plan for the identified roadway links. The tasks identified in the scope of services
include, but are not limited to the following:

+ Traffic data collection for the study links including volume, lane geometry and speed

of vehicles

e Develap the existing Annual Daily Traffic (ADT) volumes and 85th percentile speed
along the identified roadway segments

» Evaluate existing traffic operational conditions and perform level of service analysis
for the roadway segments as per the Highway Capacity Manual

* Prioritize identified roadway links for traffic calming improvements
e Provide recommendations for traffic calming on the identified roadway links

e Develop traffic calming guidelines to handle requests from residents
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2 | EXISTING CONDITIONS

A field review was done as part of the study to obtain informaticn pertaining te roadway
characteristics and features and also to observe the existing traffic conditions. The roadways
in the study area generally follow a grid pattern on both the east and west sides of Crandon
Boulevard. Table 2-1 summarizes the existing roadway characteristics for the study

roadway links.

1 Galen Drive | East of Crandon Boulevard 0.30 18 Undivided 20 Yes
. Between West Mashta
2 | Glenridge | pove and West Heather 0.52 18 Undivided 20 No
Road Dri
rive
Mclntyre Between Harbor Drive and L
3 Streat Ridgewood Road 0.31 18 Undivided 20 Yes
QOcean Lang Divided
4 Drive East of Crandon Boulevard 0.30 48 (Raised) 20 Yes
= Batween West r-]ashta 7 -
g | Ridgewood Drive and West Heather 0.52 varies | undivided None No
Road Dri (18-24)
rive
6 SeDar‘i’J:W East of Crandon Boulevard |  0.35 24 Undivided | None Yes
7 Sgpirvi:e East of Crandon Boulevard 0.32 18 Undivided Nane Yes
West Enid Between Harbor Drive and .
B Drive Ridgewood Road 0.31 18 BRd vided 20 No
Woodcrest Between Mclntyre Street =1
) Road and West Heather Drive 0.20 13 Undivided 20 Yes

2.1 Posted Speed

Based on the field review, the majority of the roads have a posted speed of 20 mph, with
the exception of Seaview Drive, Sunrise Drive and Ridgewood Road, which have no posted
speed limit. Within the school zene surrounding the Key Biscayne Community School, the
posted speed limit is 15 mph during the school days from 8:00 am to 9:00 am and from
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1:30 pm to 3:30 pm, with the exception of Wednesday when it is from 1:30 pm to 2:30 pm

only.

2.2 Typical Section

Most of the roadway links identified as part of this study are two-lane undivided residential
streets (one lane in each direction) with an 18-ft pavement width. These include Galen

Drive, McIntyre Street, Sunrise Drive, West Enid Drive and Woodcrest Drive.

Glenridge Road and Ridgewood Road are generally two-lane undivided residential streets,
however, within the vicinity of the Key Biscayne Community School they operate as a single
lane one-way road between West Mclntyre Street and West Enid Drive in the northbound
and southbound directions respectively. Parking is also allowed along these roadway links

within this section.

Ocean Lane Drive is primarily a two-lane divided roadway (one lane in each direction) with
raised median and exclusive lanes at the intersection with Crandon Blvd. The roadway width

including the median varies from 48-ft to 52-ft.

Seaview Drive east of Crandon Boulevard is a two-lane undivided residential street (one

lane in each direction) with a 24-ft pavement width.

2.3 Pedestrian Facilities

There are sidewalks present along some of the study roadway links. These links are Galen
Drive, McIntyre Street, Qcean Lane Drive, Seaview Drive, Sunrise Drive and Woodcrest
Drive. Glenridge Road, Ridgewood Road and West Enid Drive do not feature any sort of
sidewalks along the sides of the roadways within the study limits. Figure 2-1 shows the
roadway links with pedestrian facilities within the Village of Key Biscayne.
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2.4 Existing Traffic Calming

Several traffic calming measures were observed along the major arterials, collectors and
residential streets such as Crandon Blvd., Harbor Drive, West Mashta Drive, Fernwood Road,
Island Drive, East Enid Drive, Grapetree Road and Heather Drive. Figure 2-2 shows the
roadways which have already been traffic calmed and the type of traffic calming features

installed.
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3 | TRAFFIC CALMING ANALYSIS

The Institute of Transportation Engineers defines traffic calming as changes in street
alignment, installation of barriers, and other physical measures to reduce traffic speeds
and/or cut-through volumes, in the interest of street safety, livability, and other public
purposes. Some of the key goals and objectives of traffic calming include

e Achieving slow speeds for motor vehicles
= Reducing collision frequency and severity

¢ Increasing the safety and the perception of safety for non-motorized users of the
streets

e Reducing cut-through motor vehicle traffic
s Increasing the quality of life
s Incorporating the preferences and requirements of the people using the area

s+ Promoting pedestrian, cycle and transit use

Several factors are generally considered to determine if the installation of traffic calming
measures on a roadway will achieve the intended goals and objectives. These include:
Extent by which vehicle operating speeds (85th percentile speeds) exceed the posted speed
limit, the Average daily traffic volumes, proximity to schools and pedestrian generators such
as parks, presence of pedestrian facilities such as sidewalks and safety. The approach and

methodology utilized in this study are outlined in the following sections.

3.1 Traffic Data Collection

A comprehensive traffic data collection was performed as part of this study. Based on the
preliminary field observations, the following traffic count data was obtained at the key

locations and critical time periods indicated:

48-hour bi-directional volume count performed on two consecutive weekdays. In addition,
two-way speed survey was also performed on two consecutive weekdays. These counts

were done at the following nine (9) locations:

1. Galen Drive {east of Crandon Boulevard)

2. Glenridge Road (between West Mashta Drive and West Heather Drive)
3. McIntyre Street (between Harbor Drive and Ridgewood Road)
4

Ocean Lane Drive {east of Crandon Boulevard)
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Ridgewood Road {between West Mashta Drive and West Heather Drive)
Seaview Drive (east of Crandon Boulevard)
Sunrise Drive {east of Crandon Boulevard)

West £nid Drive (between Harbor Drive and Ridgewood Road)

© ® N oo

Woodcrest Road (between Mclntyre Street and Harbor Drive)

The traffic data collection was conducted during the week of 09/12/2011 to 09/18/2011 and
the detailed traffic counts information is provided in Appendix A. The roadway geometric
information was also collected during the traffic count data collection phase and

complemented when necessary with aerial photographs of the study area.

3.2 Traffic Data Summary

The data collected from the traffic counts and speed surveys were summarized for each
identified roadway link. Table 3-1 presents a summary of the Average Daily Traffic {ADT)
Volumes, vehicle operating speeds (85th Percentile Speed) and percentage of vehicles
exceeding the posted speed limits along the identified roadway links. For the roadway links
with no posted speed limits, the posted speed limits of the adjacent roadway links were
assumed. Figure 3-1 presents a summary of the percentage of total vehicles that are going
5 mph or more over the speed [imits. Speed profiles of the roadway links are presented in

Appendix B.
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Roadway

1 | Galen Drive | 163t 20 23.69 28.99 22.97% 9.23% 32.20%
| 2 G'i’;ggge 797 20 22.14 28.01 19.70% 5.21% 24.91%
3 M;L’_‘etztre 677 20 19.84 24.97 11.97% 2.81% 14.78%
a | Oceanlane | 3498 20 25.64 29.72 41.19% 12.12% 53.31%
5 | Ridgewood | 615 20 20.10 25.37 10.50% 3.34% 13.83%
6 _ SE"r‘i’jzw 1378 30 27.93 34.03 7.80% 1.78% 9.58%
7 S;:i:ize 1178 20 25.02 31.36 31.15% 16.21% 47.37%
g | WestPnd | seg 20 18.28 23.68 5.99% 1.59% 7.58%
g | Wogderest | 578 20 18.56 23.90 7.27% 1.47% 8.74% )
[ |
- ] 10

Em
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From the above analysis it is observed that Ocean Lane Drive experiences the highest
percentage of vehicles exceeding the speed limit by at least 5 mph or more, with over 53%
of the vehicles exceeding the 20 mph posted speed limit. It is followed by Sunrise Drive
{about 47% of the total vehicles) and Galen Drive (about 32%). The speed volume profile is
not the key factor in determining the priority of the roadways for traffic calming. The

following section discusses the prioritization process

3.3 Prioritization

The village typically has a constrained budget for funding of traffic calming projects, hence
the need to prioritize these traffic calming projects to ensure efficient utilization of resources
so that the streets with the greater problems are addressed first. The prioritization process
also serves as a tool to provide an unbiased ranking of the identified roadways and to
reduce political influences. For this study, the following four criteria were taken into

consideration for each of the roadway links.

Percentage of vehicles going 5-10 mph over the Posted Limit
Percentage of vehicles going »>=10 mph over the Posted Limit
Average Daily Traffic (ADT)

Presence of Pedestrian Facilities

W N

The principal objective of traffic calming is to reduce speed on a given roadway section.
Hence, the percentage of vehicles exceeding the speed limit is the primary criterion for
traffic calming needs. For this study, this criterion was categorized as two separate criteria:
percentage of vehicles travelling 5-10 mph or greater than 10 mph above the speed limit in
order to independently account for moderate and excessive speeding. The average daily
traffic volume criterion represents the exposure of other road users to vehicle traffic as well
as the impact on mobility. The presence of pedestrian facilities such as sidewalks is a
surrogate safety criterion that represents the likelihood of a potential conflict between

vehicles and pedestrians. A value of 1 was assigned if a sidewalk is present and 0 otherwise.

The criteria described above usually have different dimensions {(units). In order to combine
the varlous criteria for the identified roadway links, each criterion has to be converted to a
dimensionless unit. Several techniques have been proposed for decision making when
multiple criteria with different dimensions are involved. For this study, the Impact Index
Method (Transportation Decision Making - Principles of Project Evaluation and

12
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Programming, Sinha & Labi, 2007) was used to estimate the combined effect of the various
criteria for each identified roadway link. The Impact Index Method involves weighting and
scaling or establishing a common unit of measurement so that all the criteria can be

expressed in commensurable units to enable combination or comparison.

The first task in this approach is weighting of the different criteria to reflect the relative
importance of the difference criteria. Based on a survey of traffic engineering professional,

the following weights were assigned to the different criteria:

e Average Daily Traffic (ADT) 10%
» % of vehicles going 5-10 mph above speed limit 15%
« 9% of vehicles going =10 mph above speed limit 30%
« Pedestrian Facilities {Sidewalks) 45%

The next step is the scaling of the impacts. This involves converting each criterion from its
original dimension to one that is uniform and commensurate across all the criteria. For each

criterion, the scale factor is given by:

1
5 = Max(Kap Koo Knp)
Where
S; = Scale factor for each criterion
Xij = Measured impact of each criterion under each roadway link. For example,
average daily traffic (in mph) for each roadway link
N = number of identified roadway links

The measured values for the various criteria were obtained from the traffic data and speed

survey obtained from the traffic data collection effort.

After all the criteria have been weighted and scaled, the product of the weight (W), scale
factor (S;) and the measured impact (X;) for each criterion under each alternative is
computed. This is a dimensionless value which is summed up for the various criteria to

obtain the weighted score (T)) for each identified roadway link and is expressed as:
J
Ty = Z Wp-5;- Xy
J=1

The roadway link which had the highest weighted score has therefore the highest priority for

traffic calming. Table 3-2 summarizes the results of the prioritization analysis.

13
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1 | Galen Drive 0.47 0.56 0.57 -1.00 0.59 -0.15 6
2 | Slenridee | g3 0.48 0.32 0.00 1.03 0.19 1
a J|pHeinty= 0.1 0.29 0.17 -1.00 -0.34 -0.34 7
4 JjfCccantanesgl, 75 1.00 0.75 -1.00 1.75 0.02 4
Drive
5 [Ridgewood [ g.18 0.25 0.21 0.00 0.64 0.12 2
5 | Scaew 0.39 0.19 0.11 -1.00 -0.31 -0;5 s |
7| Spymnee 0.34 0.76 1.00 -1.00 1.09 0.00 5
g | Westenld | .16 0.15 0.10 0.00 0.41 0.07 3
g | Woodewst | 547 0.18 0.09 -1.00 -0.57 0.38 9

From the analysis results, the highest priority for traffic calming is Galen Drive {east of
Crandon Boulevard), followed by Ridgewocod Drive (between West Mashta Drive and West
Heather Drive) and West Enid Drive (between Harbor Drive and Ridgewood Road).

=
—- 1a
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4 | TRAFFIC CALMING RECOMMENDATIONS

The primary goal of this study is to identify traffic calming measures to reduce vehicular
speeds and improve pedestrian safety. Various traffic calming measures were evaluated for

each of the identified roadway links based on the following criteria

1. Effect on speed reduction: The different traffic calming measures have different
effectiveness on their ability to reduce speed. For example, past studies indicate that
speed tables would result in 18% reduction in the 85" percentile speed while traffic
circles will result in 11% speed reduction (source: ITE Traffic Calming State-of-the-
Practice). Hence, roadway links with higher operating speeds would benefit from

traffic calming measures with higher speed control effectiveness.

2. Effect on safety: The Safety impacts of the various traffic calming measures differ
from each other. For example, before-and-after studies performed at different sites
indicates that speed tables would result in 45% reducticns in collisions while traffic
circles will result in 299% reduction In collisions (source: ITE Traffic Calming State-of-
the-Practice). Consequently, traffic calming measures with higher safety

effectiveness would benefit roadway links with no pedestrian facilities.

3. Right of Way/Driveway Locations: The availability of right of way is an important
consideration for the type and location of traffic calming measures to be installed. In
addition, the locations of access driveways were also considered in the selection of

traffic calming measures for each identified roadway link.

Based on the above evaluations, the following recommendations are made for the study

roadway links in order of their priority rankings.

4.1 Glenridge Road between West Mashta Drive and West Heather Drive

The 85" percentile speed on this roadway link is 28 mph which is approximately 40% higher
than the 20 mph posted speed. Approximately 25% of the vehicles on this roadway travel at
least 5 mph or more above the speed limit. In addition, a section of this roadway is adjacent
to the Key Biscayne Community School and there are no sidewaiks along the roadway. The
combination of these factors ranks this roadway king as the number cne priority for traffic

calming. Recommended traffic calming measures include:

15
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1. Construct an intersection bulb-out along the south leg of Glenridge Road at the
intersection with McIntyre Street by utilizing the striped and excess pavement in the

southeast and southwest corners of the intersection.

2. Construct two speed tables along Glenridge Road between West Mashta Drive and
Woodcrest Road and between McIntyre Street and West Heather Drive to reduce

vehicle speeds as they approach the school zone.

4.2 Ridgewood Road between West Mashta Drive and West Heather Drive

The 85™ percentile speed on this roadway link is 25.4 mph which is approximately 27%
higher than the 20 mph posted speed. Approximately 14% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. Although speeding may not be a
significant issue for this roadway, the complete absence of pedestrian facilities given its
proximity to the Key Biscayne Community School ranks it as the number 2 priority for traffic
calming measures due to the potential for conflicts with pedestrians and school children.

Recommended traffic calming measures include:

1. Construct an intersection bulb-out along the south leg of Ridgewood Road at the
intersection with Mclntyre Street by utilizing the striped pavement in the southeast

and southwest corners of the intersection.

2. Construct two speed tables along Ridgewocod Road between West Mashta Drive and
Woodcrest Road and between Mclntyre Street and West Heather Drive to reduce

vehicle speeds as they approach the school zone.

4.3 West Enid Drive between Harbor Drive and Ridgewood Road

The 85™ percentile speed on this roadway link is 23.7 mph which is approximately 18%
higher than the 20 mph posted speed. Approximately 8% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. Similar to Ridgewood Road, speeding
may not be a significant issue for this roadway. However, the complete absence of
pedestrian facilities given its proximity to the Key Biscayne Community School ranks it as a
number 3 priority for traffic calming measures due to the potential for conflicts with

pedestrians and school children.
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The recommended traffic calming measure is to construct two speed tables along West Enid
Drive between Hampton Lane and Warren Lane and between Satinwood Drive and

Curtiswood Drive to reduce vehicle speeds as they approach the school zone

4.4 Ocean Lane Drive east of Crandon Boulevard

The 85th percentile speed on this roadway link is 29.7 mph which is approximately 499%
higher than the 20 mph posted speed. Approximately 53% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. Although pedestrian sidewalks are
provided along both sides of the road, the excessive speed, curved roadway geometry, flush
shoulders and high traffic volume increases pedestrian exposure to traffic conflicts. In
addition, the roadway is only marked as a four-lane roadway within the first 100-ft east of
Crandon Blvd. This leaves the remainder of the roadway as a divided two-lane road with
wide 16-18-ft pavement making it conducive for high speeds and ranks as number 4 on the

priority list.

The recormmended traffic calming measure is to reduce the existing lane widths to provide a
two-lane divided roadway with 12-ft lanes and exclusive turn lane at Intersections and
major access driveways along the entire roadway. This involves lane narrowing with
striping, parallel parking and landscaping and should be incorporated as part of an overall
street enhancement project for this roadway link. The improvement will also increase the

separation between the sidewalk and travel lanes, thereby enhancing livability.

4.5 Sunrise Drive east of Crandon Boulevard

This roadway link has a priority ranking of 5 among the nine (9) rocadways. The 85th
percentile speed on this roadway link is 31.4 mph which is approximately 57% higher than
the 20 mph posted speed. Approximately 47% of the vehicles on this roadway travel at
least 5 mph or more above the speed limit. Although pedestrian sidewalks are provided
along both sides of the road, the straight alignment encourages speeding along the roadway
link.

The recommended traffic calming measure is to construct two speed tables similar to those
installed at Grapetree Drive and East Enid Drive. Additional advance signage for the stop

condition at the Ocean Drive intersection should also be provided.
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4.6 Galen Drive east of Crandon Boulevard

The 85th percentile speed on this rocadway link is 29 mph which is approximately 45%
higher than the 20 mph posted speed. Approximately 32% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. The roadway provides access to
several residential condos with pedestrian sidewalks along both sides of the road. The
straight alignment with a 90 degree turn along Ocean Drive encourages speeding along the

roadway link with potential safety concern at the 90 degiee turn.

The recommended traffic calming measure is ta construct two speed tables similar to those
installed at Grapetree Drive and East Enid Drive. The advance signage for the 90 degree
turn at Ccean Drive should also be upgraded to improve visibility.

4.7 MclIntyre Street between Harbor Drive and Ridgewood Road

The 85th percentile speed on this roadway link is 25 mph which is approximately 25%
higher than the 20 mph posted speed. Approximately 15% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. This roadway provides access to the
Key Biscayne Community School with pedestrian sidewalk on the north side only. Similar to
West Enid Drive, speeding may not be a significant issue for this roadway. However, the

presence of a school zone would require traffic calming measures.

The recommended traffic calming measure along McIntyre Street is to construct two speed
tables between Hampton Lane and Warren Lane and between Satinwood Drive and Sabal

Palm Drive to reduce vehicle speeds as they approach the school zone.

4.8 Seaview Drive east of Crandon Boulevard

The 85th percentile speed on this roadway link is 34 mph which is approximately 13%
higher than the 30 mph posted speed. Approximately 10% of the vehicles on this roadway
travel at least 5 mph or more above the speed limit. The roadway primarily provides access
to residential condos at the end of the road. There are relatively few driveway access points
along this corridor with pedestrian sidewalks on both sides of the road. Although excessive
speeding was not observed, the relatively wider travel lanes and straight alignment also

make it conducive for speeding.
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The recommended traffic calming measure along Seaview Drive is to construct two speed
tables similar to those installed at Grapetree Drive and East Enid Drive. Advance signage for
the traffic circle at the end of the roadway should also be provided.

4.9 Woodcrest Road between McIntyre Street and Harbor Drive

The 85th percentile speed on this roadway link is 24 mph which is approximately 19%
higher than the 20 mph posted speed. Approximately 9% of the vehicles on this rcadway
travel at least 5 mph or more above the speed limit. This roadway provides access to the
Key Biscayne Community School with pedestrian sidewalk on the west side only. Similar to
McIntyre Street, speeding may not be a significant issue for this roadway. However, the

presence of a school zone would require traffic calming measures.

The recommended traffic calming measure along Woodcrest Road is to construct two speed
tables between Mclntyre Street and Heather Drive and between Heather Drive Woodcrest

Lane to reduce vehicle speeds as they approach the school zone.
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5 | PRELII \RY C. ES1. -S

Preliminary cost estimates for the various traffic calming measures along the identified
roadway links are shown in Table 5-1. These preliminary cost estimates are based on the
construction cost for similar traffic calming measures installed within various municipalities

in the South Florida region.

Intersection bulb-outs $50,000 1 $50,000

1 | Glenridge Road — — $120,000
Speed Tables $35,000 2 $70,000
Intersection bulb-outs $50,000 1 $50,000

2 | Ridgewood Road $120,000
Speed Tables $35,000 2 $70,000

3 | West Enid Drive Speed Tables $35,000 2 $70,000 $70,000

Street Enhancement

. (inc. lane narrowing,
4 | Qcean Lane Drive striping, parallel $350,000 1 $350,000 $350,000

parking, landscaping}

5 | Sunrise Drive Speed Tables $35,000 2 $70,000 $70,000
6 | Galen Drive Speed Tables 435,000 2 $70,000 $70,000
7 | Mclntyre Street Speed Tables $35,000 2 $70,000 $70,000
8 | Seaview Drive Speed Tables $35,000 2 $70,000 $70,000
9 | Woodcrest Road Speed Tables $35,000 2 $70,000 $706,000
Total Preliminary Construction Cost Estimate $1,010,000.00

Funding for the proposed improvements must be approved by the Village Council prior to

the commencement of the design and construction phases.
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6 | TRAFFIC CALMING POLICY AND GUIDELINES

The Village of Key Biscayne receives numerous requests, complaints and suggestions from
residents about traffic speeding and safety along the residential streets. Although police
enforcement can be used to deter speeding, the use of police resource is usually temporary
and typically not efficient for low volume residential streets. Consequently, there is a need
for more permanent measures to reduce the speed of vehicles and discourage cut-through
traffic on low volume residential streets. The Traffic Calming Policy and Guidelines provides
a process for identifying and addressing problems related to speeding, excessive volumes,
and safety on neighborhood streets and provide a procedure to consider, evaluate, and
implement requests for traffic calming measures within the residential streets in the Village

of Key Biscayne.

6.1 Policy Guidelines
6.1.1 Objectives

The objective of the Traffic Calming Policy and Guidelines is to work with residents to
implement measures that affect driver behavior in such a way that reduces vehicles speeds

and cut-through traffic. The overall objectives include

¢ Maintain and/or improve neighborhood livability by mitigating the impact of vehicular

traffic on residential neighborhoods.

¢ Promote safe and attractive streets that maintain and/or improve the quality of life

for residents, pedestrians and bicyclists.
¢ Encourage citizen involvement in all phases of neighborhood traffic calming activities.

« Make efficient use of Village resources by prioritizing traffic calming requests based

on fair and impartial methodologies.

The Traffic Calming Policy and Guidelines is not designed to address high crash locations,
mitigate noise from major arterials, redesign the overall transportation/street classification

system or effect a modal shift.

6.1.2  Eligibility

This set of guidelines only applies to two-lane neighborhood streets (one lane in each
direction) directly under the Village of Key Biscayne's control and does not apply to roads
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under the state or county jurisdiction, It is necessary to provide some minimum criteria that
must be met in order for a residential street to qualify for traffic calming measures. The
minimum criteria were established based on the character, functionality, speed and volume

of the residential roadway network within the Village as follows:

= Must have traffic volumes ranging from 400 to 5,000 vehicles per day
s Must have a posted speed limit of 30 mph or less
¢ Must be at least 800 feet in length

These minimum criteria ensure that the Village's resources are used efficiently to provide

the best bang for the buck.

6.1.3 Public Involvement

Involvement of the community is key to a successful residential traffic calming program.
Public input is critical to develop a consensus of the issues that adversely affect the
neighborhood, evaluate the pros and cons of the various traffic calming measures and
ensure that the issues are adequately addressed. To keep the community involved in their
requests and foster a sense of ownership of the outcome, the Village of Key Biscayne staff
will work with residents and groups in defining the problem, data collection and in the
decision-making process. Notices of Public meetings regarding location, time and agenda
should be mailed to residents at least 21 days prior to the meeting. In addition, the meeting

notice should be placed on the Village Website.

6.1.4 Emergency Response

The Village of Key Biscayne recognizes that the use of physical traffic calming devices may
have a negative impact on response time for emergency services, especially if there are
multiple devices along the primary fire response routes. In order to ensure that adequate
emergency response is provided to the public, the design and construction of all traffic
calming devices must be approved by the Village Fire Department. The potential delay on
emergency response time resulting from the proposed traffic calming devices should be
estimated based on vehicle-delay calculations from published research {see Appendix E) or
actual field measurements. If the potential delays are found to be unacceptable, based on
the performance measures estabiished by the Fire Rescue Department, less restrictive

traffic calming devices should be considered.
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6.2 Traffic Calming Process

This section describes the traffic calming process, reguiations, and requirements for the
Village of Key Biscayne Traffic Calming Policy. Figure 6-1 provides a brief overview of the

12-Step traffic calming process.
1 Receive Traffic Calming Request and Determine Eligibility

2 Obtain Concensus from Residents and Set up Steering
Commitee

3 Traffic Data Collection and Initial Investigation

4 Public Workshop #1 - Prasent Traffic Data and Initial Traffic
Management Solutions

5 Implement Initial Low Cost Traffic Management Solutions

6 Evaluate Effectiveness of Initial Traffic Management Solutions

7 Perform Traffic Calming Study if Inibal Management are
ineffective

8 Public Workshop #2 - Present Traffic Calming Study
Recommendations to Residents

9 Qbtain Village Council Approval and Funding for Traffic
Calming Project

10 Prepare Final Design Plans

11 Project Conhstruction

12 Post-Construction Monitoring and Evaluation

Figure 6-1 12-Step Traffic Calming Process
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6.2.1 Step 1 - Traffic Calming Request and Eligibility

The traffic calming process starts with an initial request frem a resident to the Village Public
Works Department concerning traffic probfems in their neighberhood. This concern can be
made through a phone call, letter/e-mail or personal contact. Each request will be
documented in a Traffic Calming Request Form (See Appendix D) together with the details
of the concerns such as specific problem locations, time of day that the problem occurs

most frequently, possible causes or contributing factors.

The Public Works department will then determine if the street of concern is applicable for
consideration by the Traffic Calming Guidelines. To be eligible for the program, the street

must meet the eligibility criteria outlined in Section 6.1.2.

If the street of concern does not meet these basic eligibility requirements, the Village will
work with the rasidents to identify other solutions such as educational brochures and flyers

alerting drivers of their neighborhood speeding concerns.

6.2.2 Step 2 - Consensus from Neighborhood Residents

After the Viillage receives a traffic concern and determines it is eligible for traffic calming,
the Village staff will request a petition from a representative number of residents in the
neighborhood to verify that there is a widespread concern for the speeding or traffic issue
(See Appendix D). The petition must include signatures from at least 50% of the
households on the street segment where the traffic concerns have been identified to ensure

that there is a consensus among the residents regarding the need for traffic calming.

6.2.3 Step 3 - Traffic Data collection

When it is determined that a majority of the residents perceive the traffic problem, the
Village will collect traffic data to confirm the existence and magnitude of the traffic concern.
The traffic data may include vehicle speeds, volumes, crash history, and pedestrian and
bicycle activity. The results of the traffic data collection and initial investigation will be
compared against the minimum thresholds required for a residential street to be considered
for traffic calming as shown in Table 6-1. At least one or more of the four thresholds should

be met to proceed with traffic calming measures.
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Tahle 6-1

Traffic Calming Thresholds

Minimum Threshaoald

Traffic Criteria
Outside School Zone Within School Zone

1 85th Percentile Spaed Greater than 5 mph over the posted Greater than 3 mph over the posted

speed limit speed limit
| ¥ A ‘ 10% of traffic at or greater than 10 &% of traffic at or greater than 10
5 Slgnifcam-Bpestiing mph over the posted speed mph over the posted speed
3 Average Dally Traffic Exceads 400 vpd on residential streets or 1,000 vpd residential collectors
4 Crashes Street averages more than 2 crashes per year over a three year time period

6.2.4 Step 4 - Public Workshop #1

The results of the traffic data collection, initial investigation and analysis will be presented
to the residents at a Public Workshop to be organized by the Village. During the workshop,
the Village Staff will discuss the traffic calming process, eligibility and minimum threshoeld

requirements.

If the results of the data collection and initial analysis indicate that the street of concern
should be considered for traffic calming, the residents together with the Village Staff will
initially identify possible solutions that do not involve the use of physical controls or

impediments on the roadway system discussed in Step 5.

If the results of the data collection and initial analysis conclude that the criteria for traffic
calming have not been met, the concern cannot be brought back to the Village for three

years unless something significantly changes existing conditions along the street of concern.

6.2.5 Step 5 - Low Cost Traffic Management Solutions

It is desirable to address traffic problems with the least restrictive measures possible and
move to more costly geometric solutions only after other measures have proven ineffective.
Therefore, the Village will implement fairly low cost, undisruptive initial traffic management
solutions before proceeding into more formative calming measures. These solutions

emphasize education and enforcement based measures and treatments such as:
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+ Radar Speed Trailer Deployment — This is a temporary device that is primarily
used to educate motorists regarding the fact that they may be significantly

exceeding the posted speed limit.

« Traffic Enforcement Actions — The Village may request Traffic Enforcement Police
Officers to increase patrol on a random basis during the hours when the majority of
the speeding violations occur. The intent is to modify behavior to result in a safer

situation for all drivers and neighbors.

e« Traffic Signage and Pavement Markers — An inventory and review of all traffic
signage and pavement markings in the area. If necessary, the Village will install
additional signage and/or pavement striping to increase driver awareness of speed

limits.

6.2.6 Step 6 - Effectiveness of Low Cost Traffic Management Solutions

The Village will evaluate the effectiveness of the Initial traffic management solutions three to
six months after implementation to determine if the solutions were successful. Traffic data
such as speed and/or volume will be collected at this point and analyzed to determine if the

perceived problem has been successfully mitigated.

If the measure was successful, and the minimurm thresholds identified Table 6-1 have not
been exceeded then the traffic calming process will end at this point. However, if the
location continues to exceed the minimum thresholds for speed and/or volume, then a

formal traffic calming study will be conducted.

6.2.7 Step 7 - Traffic Calming Study

The Village will conduct a formal Traffic Calming Study when the low cost traffic
management solutions do not achieve the desired results. Additional traffic data collection
may be required for the detailed analysis in order to identify possible solutions to the traffic
problem. These solutions typically involve physical modifications of the street intended to

control traffic speeds and/or volumes.

The Traffic Calming Study will also include a brief description and location of the different
types of traffic calming measures to be used accompanied by photographs or drawings.
Estimates of the construction costs for the traffic calming devices will also be provided.
Potential traffic calming solutions including their advantages and disadvantages are included
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in Appendix E. Diverted traffic must also be considered when evaluating traffic calming
measures to ensure that the problem is not merely shifted from one location to another.

In addition, coordination with the Village of Key Biscayne Fire Rescue Department is
required during the study. The potential delay on emergency response time resulting from
the proposed ftraffic calming devices should be estimated based on vehicle-delay
calculations from published research or actual field measurements to ensure that

emergency response times or access are not significantly impacted.

6.2.8 Step 8 — Public Workshop #2

The Village will hold a Public Workshop after completion of the study to present the
recommendations of the traffic calming study and to obtain input from the residents on the
traffic calming recommendations. The workshop will be held in an open house format. There
will be a short presentation followed by a question and answer session. Conceptual sketches
of the type and location of traffic caiming devices recommended will be on display for

review.

It is important that the majority (at least 60%) of the fronting residences within 500 of
each proposed device indicate their support for the device in order to receive approval for
funding from the City Council. A petition showing support for the recommended traffic

calming devices should be obtained prior to Council Approval.

6.2.9 Step 9 — Village Council Approval

Any comments, suggestions or recommendations received from the residents at Workshop
#2 will be taken inte consideration together with all the engineering analysis. A final
decision will then be made on the appropriate Traffic Calming solution for the street of
concern. The recommendation will be brought to the Village Council for final approval and

funding allocation for the next phases.

6.2.10 Step 10 - Prepare Final Design Plans

When the funding for the traffic calming measure has been approved by the Village, final
construction documents will be prepared, reviewed and approved for future construction by

the Fire Rescue Department and the Public Works Department.
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6.2.11 Step 11 - Project Construction

A contractor will typically be selected through a competitive bidding process to construct the
project. The Village will coordinate with the contractor to establish a construction schedule
and maintenance of traffic plan for the proposed improvement. The construction schedule
and maintenance of traffic plan will be provided to the residents to notify them of upcoming
construction at least one month prior to the beginning of construction activities. This is to
ensure that Residents are aware of the construction impacts such as noise, dust, potential

traffic rerouting to minimize frustrations.

6.2.12 Step 10 — Post-Construction Monitoring and Evaluation

Post construction monitoring and evaluation will be performed by the village Staff typically
90 to 120 days after construction is completed. This is essential to evaluate the measures of
effectiveness and to learn more about how individual traffic calming devices affected driver
behavior. This information obtained will be used to determine whether the desired outcomes
have been achieved, and to what degree, and also to define the appropriate use of specific

devices in future traffic calming programs.
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Florida Department of Transportation

September 20, 2011

—= Counly Station - Site Description:
| 87 —’ [_ 0122 GALEN DRV EAST OF CRANDON BLVD
Start Dale - - Start Time
September 13, 2011 00:00 -l Roadway ID: 87000000
Olraclion: E Direclion: W B Combinad
Time | sty 2nd ¥ 3rd i 4th 4y _ Total isty 2nd Y% 3rd v dth % | Total Taotal
00:00 7 1 3 1 2 4 2 1 0 7 19
01:00 2 1 1 1 5 0 1 1 1) 3 8
02:00 2 0 1 0} 3 0 0 0 0 0 3
03:00 0 1 1 0‘ 2 0 0 0 0 ] 2
04:00 0 0 3 0 3 0 2 1 0 3 6
05:00 0 0 9 0 0 0 2 1 1 4 4
06:00 2 1 4 4 11 0 4 3 6 13 24
07:00 8 5 3. & 2z 19 12 11 18 69 82
08:00 7 6 13 9 35 25 19 23 12 79 114
09:00 14 8 11 2 35 21 8 12 10 51 86
10:00 | 10 8 12 11 a4 9 6 13 35 76
11:00 7 10 11 1 39 7 12 12 5 38 75
12:00 10 10 T a4| & 14 10 35 79
13:00 ! 16 13 3 17 49 10 11 15 45 94
14:00 20 10 13 15 58 11 13 10 42 100
15:00 11 22 25 22 80 15 13 8 7 43 123
16:00 12 12 12 12 48 21 9 15 13 58 108
17:00 25 25 20 23 93 7 9 8 20 44 137
18:00 24 29 20 17 90 9 8 13 13 43 133
19:00 21 12 22 164 71 13 7 7 10 37 108
20:00 21 20 14 8 63 5 4 5 5 19 82
21:00 15 9 12 10 46 4 8 6 1 i7 63
22:00 12 20 g 5| 46 4 6 1 2 13 | 5
23:00 7 3 6 ki 19 3 1 1 0 5 24
24 Hour Tatal 915 24 Hour Total 692 1807
Peak Information —
Direction; E Direction: W Combined Directions
Hour Volume Hour Volume Hour Volume
AM. 08:30 44 07:45 85 07:45 117
P.M. 17:30 96 16:00 58 17:45 146
Daily 17:30 96 07:45 85 17:45 146




Florida Department of Transportation September 20, 2011

— County Station ~———  Site Description;
‘ 87 —' ’— 0122 GALEN DRV EAST OF CRANDON BLVD
Slart Date ~ Start Time
September 14, 2011 00:00 ] Roadway ID; 7000000
o Diraclion: E Direction W Combined
Time | 1st¥ 2nd g 3rd 4 4th 4| Total st 2nd 3 3rnd % 4th | Tolal Total
00:00 4 4 2 2 12 0 1 0 2 3 15
01:00 0 3 2 0 5 0 1 0 0 1
02:00 1 0 0 2 3 0 0 2 0 2
03:00 | 0 0 0 0 0| 0 0 0 0 0
04:00 0 0 0 1 1 0 i} 0 0 i 1
05:00 0 1] 2 3 5 1 1] 3 8 12, 17
06:00 | 3 0 5 1 9 1 3 9 11 24 33
07:00 11 4 1 8 22| 12 12 10 20 54 76
08:00 12 9 12 ] 39 20 20 23 12 75 114
09:00 5 5 11 3 26 18 6 13 17 54 80
10:00 9 2] 9 14 41 8 1M 12 10 41 82
11:00 11 7 9 9| 36 12 9 7 13 41 77
12:00 14 13 16 13 56 8 3 17 11 a8 95
13:00 13 7 12 12 45 7 14 14 12 47 92
14:00 15 14 17 17 63 13 12 7 12 44 107
15:00 22 15 18 18 74 10 13 9 19 51 125
16:00 15 18 19 16 68 16 17 13 14 ’50§ 128
17:Q0 21 20 12 23 76 4 12 9 12 37 113
18:00 14 21 27 15 72 10 7 8 16 41 113
19:00 23 21 15 13 74 15 17 8 9 49 123
20:00 18 9 26 18] a9 8 5 4 9 26 95
21:00 18 8 11 16 53 8 6 5 4 23 76
22:00 9 i2 9 33 4 6 4 3 17 50
23:00 8 3 K 23 [ 3 3 2 1] 8 3
24 Mour Total 905 ’ 24 Hour Total 749 1554
- Peak Infarmation
Direction: E Direction: W Combined Directions
_ _ Hour Volume Hour Volume Hour Volume
AM. 11:45 52 07:45 83 07:45 122
P.M. 18:15 81 15:45 85 18:30 137

Daily 18:15 81 07:45 83 18:30 137
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— County Station ————  Site Description: —
' 87 7 r 0128 GLENRIDGE RD BTWN WEST MASHTA DRV & WEST HEATHER V
Slart Date Start Time
September 13, 2011 I‘ 00:00 ] Roadway 1D: 87000000

Direction: N — - Diregtion:S Combined
Time | isly 2nd ¥ 3rdly 4th ] Total Tslis 2nd g Jdrd Y dth i [ Tolal Total
00:00 0 0 0 a 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 1 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 1 i 1
04:00 0 0 0 0 0 0 0 0 3 3 3
05:00 1 1 3 1 B 0 1 1 5 7 13
06:00 5 2 3 5 15 5 0 1 4 10 25
07:00 9 19 14 3 485, 12 20 10 4 45 91
08:00 | 4] 5 10 9 30 2 6 2 2 12 42
09:00 5 6 9 8 26 6 10 6 3 25 51
10:00 5 7 9 7 25 3 3 4 0 10 38
11:00 6 8 4 9 27 4 4 4 3 15 42
12:00 7 6 5 13 k3 0 3 4 6 13 44
13:00 7 8 7 8 28 5 7 13 11 36} 64
14:00 1 20 8 11 50 14 7 2 1 24 74
15:00 10 13 25 5 53 3 5 3 3 19 | 72
16:00 } 9 5 9 12 35 4 4 3 6 17 52
1700 12 4 2 7 25 8 5 5 6 24 49
18:00 15 6 § 4 33 7 2 5 5 19 52
19:00 | 8 5 2 4 18 3 2 2 0 z 26
20:00 2 1 2 i} 5 2 1 4 1 8 13
21:00 4 1 1 1 7 o] 1 0 1 2
22:00 0 1 2 1 4 0 0 0 ]
23:00 1 0 0 0 i 0 0 0 0y 1
24 Hour Tolal 469 24 Hour Totaj 298 767
B Peak Information
Direction: N Direction; S Combined Directions
~ Hour _ Volume Hour Volume Hour Volume
AM. 06:45 47 06:45 46 06:45 93
P.M. 14:45 59 13:15 45 13:30 91

Daily 14:45 58 06:45 46 06:45 X
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‘— County —I r Statian ——————  Site Descriplion:

87 0128 GLENRIDGE RD BTWN WEST MASHTA DRV & WEST HEATHER V
Start Date = Start Time -
September 14, 2011 I_ 00:00 Roadway ID: 87000000
Cirection: N ) Direction: S Combined
Time 150 4 2!_‘:!3 Y 3Jrd 1y dih ] Tolal 1sl v 2nd Y% ded 4 dth 15| Tolal Tolal
00:00 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 o] a 9 0 0 0 0 o] 0
03.00 0 0] 0 0 0 0 0 0 0 1] 1]
04:00 0 0 0 0 0\ 0 0 0 2 2 2
05:00 0 2 1 3 B 1 1 1 2 5 hh!
06:00 2 2 k-1 5] 17 9 0 1 5 15 32
07:00 3] 29 15 2 52 7 17 17 3 44 96
08:00 4 4 7 18 1 1 6 5 13 N
09:00 7 5 8 8‘ 28 3 2 3 3| 11 39
10:00 9 4 1 9 23 4 8 2 4 18 39
11:00 13 5 5 7 30 1 2 2 2 7 ar
12:00 8 6 5 3 27 3 3 el 8 23 50
13:00 28 4 8 & 48 1" 8 9 2 30 78
14:00 19 10 12 10 51 1 5 2 4 12 63
15:00 14 9 g 14 46 9 4 13 a a5 81
16:00 12 7 11 11 41 7 8 8 8 an 72
17:00 I 15 12 11 3 43 4 8 <] 7 25 68
18:00 13 9 6 6 34 3 5 6 8 22 b6
19:00 8 5 4 7 24 3 4 4 0 11 35
20:00 2 5 3 2 12l 1 2 1 1 17
21:00 0 3 0 2 3 1 1 3 2 12
22:00 2 2 1 1 0 0 0 0 6
23:00 0 2 0 0‘ 2 0 0 0 0 2
24 Hour Total 513 24 Hour Tolal 314 - e27
" Peak Information

Direction: N Direction: S Combined Directions

Hour Volume Hour Volume Hour Volume

AM. 06:45 55 06:45 46 06:45 101

P.M. 14:00 51 15:30 37 12:45 84

Daily 06:45 55 06:45 46 06:45 101




Florida Department of Transportation

— Counly Station
| 87 T r 0125
Start Dale Start Time

September 13, 2011

l- 00:00 —I

Site Descriplion:

September 20, 2011

MCINTYRE ST BTWN HARBOR DRV & RIDGEWOOD RD

Roadwsy ID: 87000000

Dlrection: E Diraclion:Wy B Combined
Time | 1st¥ 2nd % 3rd % dih | Total sty 2nd v 3rd % 4h 4 [ Total Total
00:00 0 0 0 ¢ o 0 1 0 0 1 1
01:00 0 0 0 0 0 1 0 0 0 1 1
02:00 0 0 0 4] of 0 0 0 0 ] ]
03:00 0 0 0 0 0 c 0 0 C 0 0
04:00 0 0 0 a 0 0 0 0 0 o 0
05:00 [} 0 1 2 3 1 1 1 0 3 6
06:00 0 0 4 4 8 0 1 0 5 6 14
07:00 | 3 3 7 4 17 4 1 0 1 G 23
08:00 B 13 5 5 29 1 24 7 4 48 75
09:00 2 & 3 2 13 3 2 5 4 4 27
10:00 4 5 5 8 22 7 4 8 4 23 45
11:00 6 5 4 5] 21 2 1 4 ] 13 34
12:00 6 2 4 7 19 3 4 4 3 14 33
13:00 8 5 2 9 24 3 3 9 3 18 42
14:00 1 8 2 10] 21 5 2 7 9 23 44
15:00 7 7 4 9 27 24 10 4 4 42 69
16:00 8 3 8 8 25 2 7 3 8 20 45
17:00 & 3 13 Qj 33 2 9 9 7 27 80
18:00 3 & 5 2 16 8 1 3 10 37 53
19:00 7 3 4 2 16 6 5] 4 7 23| 38
20:00 5 2 1 1 9 4 5 2 0 11 20
21.00 1 o] 2 1 4 4 5 5 1 15 19
22:00 0 2 C 1 3 2 2 0 1 5 8
23:00 0 1 0 1 2 0 0 0 0 0 2
24 Hour Total 3124 24 Hour Total 348 580
- Peak Information

Direction: E Direction: W Combined Directions

B Hour Volume Hour Volumea Hour Volume

AM. 07:30 30 08:00 45 08:00 75

P.M. 17:00 33 14:30 50 14:30 76

Daily 17:00 33 14:30 50 14:30 76




Florida Department of Transportation September 20, 2011

-— County Station - Sile Description:
' 87 _I r 0125 MCINTYRE ST BTWN HARBOR DRV & RIDGEWGGD RD
Start Date 7 Start Time
September 14, 2011 |- 00:00 1 Roadway |D: 87000000
] Diraction; E ] Dicection: W Corﬁbined
Time | 1st 2nd % 3rd v 4lh | Tolal st 2nd ¥ 3rd % dth Y Total Total
00:00 0 0 0 [ 0 4] o] Q 1 1 1
01:00 0 0 1 0 1 0 4] 0 0 0 1
02:00 0 0 \] 0 V] 0 0 \] 1 1] 1
03:00 0 0 Q 1 1 0 o] 0 0 [¢] 1
04:00 0 0 0 0 ] 0 4] 0 0 0 0
05:00 0 0 0 [¢] 0: 0 0 0 0 0 0
06:00 1 0 4 4 9 1 o] Q 6| 7 16
07:00 6 2 2 7 17 4 1 1 3 2] 26
08:00 11 18 3 2 34 9 15 9 5] 38 72
09:00 8 6 3 3 20 7 9 0 1] 17 37
10:00 3 3 2 71 15 8 2 0 5 15 30
11:00 5 1 g 4 19 4 4 2 ] 16 35
12:00 2 8 1 5 14 7 6 4 6 23 37
13:00 3 8 11 12 34 4 5] 6 20 36 70
14:00 9 3 6 2 20 14 4 3 5 26 46
15:00 | 4 6 7 7l 24 9 5 710 3 55
16:00 8 7 3 7 25 7 7 8 6 28 53
17:00 3 T 4 5 20 10 3 4 5 22 42
18:00 7 3 5 5 20 10 [¢] 7 11 34 54
19:00 3 4 9 4 20 8 4 g " 31 51
20:00 4 4 3 3 14 7 5 2 5 18 33
21:00 2 3 1 0 6 2 4 3 1 10 16
22:00 1 0 Q 1 2 2 1 i 3 7 9
23:00 0 0 0 0 0 2 3 1 7 7
24 Hour Tolal 315 24 Hour Total 378 693
B Peak Information
Direction: E Direction: W Combined Directions
Haur Volume Heur Volume Hour_ Volume
AM. 07:45 39 08:00 8 07.45 75
P.M. 13:15 40 13:15 46 13:15 86

Daily 13:15 40 13:15 46 13:15 85




Florida Department of Transportation September 20, 2011

— Courty T [—- Statiort —| —  Site Description: —
I 87 | 0121 OCEAN LANE BLVD EAST OF CRANDON BLVD

Start Date

Start Time
September 14, 2011 I_ 00:00 -' Roadway |D: 87000000

Direction; E Dirscion'W Combined
Time [ 18t 2nd ¥4 Ord Y 4th 1| Total [ Tslyg 2ndls 3rd % &t W] Talal Total
00:00 2 3 4 4 13 2 2 0 1 5 18
01:00 1 o] 2 [} 3 V] 4] 1] 4] 0 3
02:00 3 0 1) Q 3 3 0 0 2 5
03:00 0 0 0 0 0 0 1 0 1 2
04:00 0 0 1 o 1 0 1 0 3 4 5
05:00 2 1 4 3 10 0 1 3 3 7 17
06:00 3 1 g 10 23 ) 8 19 16 49 72
07:00 14 12 20 21 67 0 26 35 42 133} 200
08:00 20 kY| 27 24 102 53 57 47 36 193 295
09:00 22 22 17 17 78 38 31 35 27 131 209
10:00 | 24 14 23 25 83 35 34 33 28 130 216
11:00 18 25 29 17 89| 20 26 25 29 100 189
12:00 27 18 20 19 84 30 26 23 28 107 191
13:00 25 19 30 9l 143 27 26 29 31 113 228
14:00 38 a1 25 34 128 29 28 27 34 118 248
15:00 32 34 26 2 118 32 34 33 41 140 258
16:00 3 17 34 28; 110 32 33 25 33 123 233
17:00 38 25 3 | 124 25 28 20 27| 10| 224
18:00 42 51 40 a2l 175 18 32 24 24 96 271
19:00 30 33 42 24| 129 16 25 17 16 74 203
20:00 27 19 1 25 92 12 21 8 7 48 140
21:00 16 18 17 12 61/ 7 3 5 5 20 81 |
22:00 15 21 16 16 68 15 6 8 8 37 105
23:00 10 9 3 6 28 ) 2 5 3 13 a7
24 Hour Tatal 1705 i 24 Hour Total 1754 3459
B Peak Information
Diregtion: E Direction: W Cembined Directiens
Haur Volume Hour Valume Hour Volume
AM. 08:15 104 07:45 199 07:45 298
P.M. 18:00 175 19:00 140 18:00 271

Caily 18:00 175 07:45 199 07:45 298




Florida Department of Transportation September 20, 2011

County ~ Station ~—————  Site Description:
87 —I l— 0121 _[ OCEAN LANE BLVD EAST OF CRANDON BLVD
_ Start Date Start Time -
September 15, 2011 [ 00:00 Roadway |D: 87000000
Dirackion: E ~ Direction'W Combined
Time | 1st¥% 2nd ¥ 3rd % 4lh 4| Total 1stv: 2nd Y4 3rd ¥ 4th Wi | Total Total
00:00 9 4 3 4 20 6 5 2 1 14 34 |
01:00 3 3 4 1 1 1 1 1 0 3 14
02:00 2 0 0 1 3 ‘ 1 0 0 0 1
03:00 1 2 0 0 3 2 1 1 0 4
04:00 0 1 0 1 0 0 1 2 3
05:00 0 1 1 3 , 2 0 1 5 8 13
06:00 1 3 a i2 25 5 3 10 24 42 67
Q7:00 10 11 15 B 52 25 30 30 43 128 180
08:00 20 3z 30 25 07 62 53 60 41 218 323
09:00 22 26 15 23 86 36 28 29 28 121 207
10:00 28 29 19 19 93 35 24 25 24 108 201
11:00 14 28 22 34 98 18 36 32 27 113 211
12:00 29 19 35 22 105 27 30 29 18| 104 209
13:00 24 24 21 31 100 31 29 37 40 137 237
14:00 40 21 22 34 17 30 22 33 35 120 237
15:00 34 53 31 24 142 32 32 44 27 135 277
16:00 31 33 30 31 125 32 21 26 30 109 234
17:00 33 35 23 32 123 20 29 25 22 96 219
18:00 40 35 38 41 154 28 24 18 24 94 248
19:00 45 36 27 3 138 26 27 12 18 83 | 222
20:00 31 20 23 19 a3 \ 15 a9 13 15 52 I 145
21:00 20 13 17 27 77 7 10 7 15 39 116
22:00 13 16 11 14 54 ] 3 6 24 =]
23:00 9 6 7 7 29 8 3 2] 19 48
24 Hour Total 1763 24 Howr Total 1773 3536
Peak Information B
Direction: E Direction: W Combined Directions
Hour Volume Hour ___Volume Haour Vaolume
AM. 11:45 117 07:45 218 08:00 323
P.M. 18:30 160 14:45 143 14:45 235

Daily 18:30 160 07:45 218 08:00 323




Florida Department of Transportation

September 20, 2011

— County Stalion — Slte Descriplion: =
! 87 —! '_ 0127 RIDGEWOOD RD BTWN WEST MASHTA DRV & WEST HEATHER V
Slart Date Start Time
September 13, 2011 l- 00:00 -| Roadway 1D; 87000000
Blrection: N Direction:§ Cambined
Time [ 1st% 2Znd %  3rd 34  4lh ¥ Total_ sl 2nd % 3rd 4 Mh v [ Total Total
00:00 Q 0 0 0 0 1 0 0 0 1 1
01:00 a Q a 0 0 0 0 a Q o] [¢]
02:00 0 [¢] 0 0] 0 0 0 0 0 4] 0
03:00 0 0 0 G G 0 0 Q [¢] 0 0
04:00 0 0 0 0 0 0 0 0 0 ¢] 0
05:00 0 [¢] [¢] 0 Q | 0 0 1 0 ! 1
06:00 0 0 1 4 5 0 0 1 2 3 8
07:00 | 4 5 2 6 17 4 2 1 a 18 33
08:00 21 A5 13 7 a7 39 16 4 1 60 147
08:00 2 4 5 5 16 3 2 2 5 12 28
10;00 7 5 2 2 16 1 0 2 0 3 19
11:00 2 3 7 4 16 2 1 4 3 10 26
12:00 7 2 8 4 19 3 3 2 6 14 33
13:00 4 7 5 13 29 3 2 5 6 16 45
14.00 8 8 2 8 24 2 4 7 8 21 ‘ 45
15:00 24 9 1 5 38 5 4 2 7 18 57
16:00 3 5 5 3 16 5 0 4 3 12 28
17:00 9 7 3 4 23 5 2 4 4 15 38
18:00 5 4 1 & 18, 2 2 2 4 10 26
19:00 5 4 3 4 16 2 1 1 2 <] [ 22
20:00 3 4 1 1 1 1 0 0 2 11
2100 0 2 1 Q 2 Q 1 1 4
22:00 1 1 1 )} 3 5 1 1] 0 6
23:00 0 0 Q 0 1 [¢] 0 0 i 1
24 Hour Tolal 354 24 Hour Total | 231 585
Peak [nformation
Direction: N Direction: S Combined Directions
Hour Valume Hour Volume Hour Voluma
AM. 08:00 87 07:45 68 07:45 154
P.M. 14:30 43 14:15 24 14:30 87
Daily 08:00 87 07:45 68 07:45 154




Florida Department of Transportation

September 20, 2011

— County Station | Site Description:
’ 87 _:I |— 0127 RIDGEWOOD RO BTWN WEST MASHTA DRY & WEST HEATHER V
Start Date — Start Time - [
September 14, 2011 |_ 00:00 -| Roadway I0; 87000000
Dirgction: N o Direcliom3 ~ [ Combined
Time [_1stw 200 % _3rd % 4Ih 4] Toial Tel1a 2nd % ord v @h % Vot Total
00:00 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 1 0 1 0 0 0 0 a 1
02:00 0 0 0 0 0 1 0 0 0 1 1
03:00 0 0 0 ) 0 0 0 a 0 0 0
04:00 0 0 0 0] 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0
06:00 0 0 1 3 4 1 0 1 2 4 5
07:00 4 4 7 5 21 1 0 5 5 1 32
oso0 | 21 42 20 8 el 27 20 3 10 &0 149
09:00 5 5 4 8 20 4 2 1 4 5 3
10:00 4 6 7 4 21 3 1 0 5 30
11:00 3 8 7 4 20| 2 2 2 2 8 28
12:00 4 3 7 7 21 4 2 0 1 28
13:00 4 5 3 21 33 5 5 3 9 22 55
14:00 28 4 9 7 45 4 1 4 8 15 83
15:00 5 3 3 7 18 4 2 1 3 10 28
16:00 5 5 6 22 5 2 3 8 16 38
17:00 4 4 7 22 4 2 4 9 19/ 41
18:00 4 6 9 8 25 1 4 3 3 11 36
19:00 10 5 5 5 25 4 3 5 0 i 37
20:00 2 2 3 g 7 3 1 1 2 7 14
21:00 4 3 2 1 10 0 1 0 4 5 15
22:00 0 0 2 0 2| 0 0 2 0 4
23:00 | 0 1 1 1 3 0 2 0 0 2 5
24 Hour Tatal 412 24 Hour Total 232 6nd
Peak informalion

Direction: N Direction: S Combined Diractions

Hour ~ Volume Hour Volume Haur Volume

AM. 07:45 89 08:00 60 08:00 149

P.M. 13:45 62 13:00 22 13:45 80

Daily 07:45 89 60 08:00 149

08:00




Florida Department of Transportation September 20, 2011

— County Slation ~————  Site Description:
l 87 7 r 0124 SEA VIEW DRV EAST OF CRANDON BLVD
Stast Date Start Time -,
September 13, 2011 { 00:00 —I Roadway I0: 87000000
Diraction: E Divection; W Combined
Time | st 2nd Y, 3rd w  4th v [ Total sty end v id Y din 1, | Total _ Total
| o000 1 0 2 0 3 0 0 1 0 1 4
1 ot:00 0 1 1 0 2 0 0 1 0 1 3
02:00 0 0 o} o] 0 0 a 0 a @ 0
03:00 0 0 0 1 1 0 0 0 1 1 2
04:00 0 1 a 0 1 0 0 0 0 0 1
05:00 0 0 0 2 2 0 0 1 2 3 5
06:00 0 2 1 8 1 2 4 4 3 13 24
07:00 7 3 7 10 27 12 12 13 14 51 78
08:00 6 15 8 12 41 20 15 19 20 74 115
09:00 11 7 4 7 29 14 11 14 6 45 74
10:00 9 1 B 10 35 9 8 15 12 44 80
11:00 12 7 9 10 38 11 9 10 11 41 79
12:00 | 8 11 1z 14 42 14 10 7 9 40 82
13:.00 12 19 8 9 48 11 8 14 11 44 92
14:00 8 14 6 14 42 10 16 9 12 47 89
15:00 17 18 13 13 61 15 18 10 20 51 122
18:00 12 18 7 11 46 23 12 10 15 &0 108
17:00 11 18 1 14 54 3 13 13 8 42 96
18:00 21 17 12 11 &1 13 7 9 8 3r 98
19:00 17 10 20 8 55 8 7 14 3 32 87
20:00 8 8 14 3 33 3 3 5 2| 13 46
21:00 10 9 7 30 7 3 5 Gy 2t 51
22:00 8 5 21 1 0 0 1 2z 23
23:00 3 4 2 12 7 2 2 0 " 23
24 Hour Tolal 696 24 Hour Total €84 1380
Peak Information
Direction: E Direction: W Combined Direclions
Hour Volume Hour Volume Haur Volume _
AM. 08:15 48 08:00 74 08:00 115
P.M. 17:15 64 15:15 69 15:15 125
Daily 17:15 64 08:00 74 15:15 125




Florida Department of Transportation September 20, 2011

— County Station —  ———  Site Descriplion:
| 87 —I r 0124 SEA VIEW DRV EAST OF CRANDON BLVD
Start Date - Start Time
September 14, 2011 l 00:00 W Roadway 1D: 57000000

Ciraation: € Diraclion'W TCombined
Time | 1sty 2nd g Srd ¥ 4th | Toial sty 2nd s 3rd 4 4lh 4| Tolal Total
00:00 2 1] i ] 2 0 0 ] ] ¢ 2
01:00 2 1] 1 0 3 1 2 0 0 3 6
02:00 0 0 0 0 0 0 0 0 0 i (]
03:00 0 0 it} 0 0 0 0 Q 0 it 4]
04:00 0 1 o} 0 1 0 1 0 1 2 3
05:00 0 1 ] 2 K} 1 ] Q 0 1 4
06:00 0 3 4 7 14 3 8 7 8 24 38
07:.00 B 3 7 ] 22 14 11 11 18 54 76
08:00 4 9 12 14 39 15 15 14 16 60 99
09:00 1 12 7 7 37 19 9 13 10 51 a8
10:00 9 8 7 14 35 14 15 4 9 42 80
11:00 14 9 8 g 41 12 23 14 12 61| 102
12:00 6 8 g 14 ar 6 11 9 10 36 73
13:00 9 2 11 13 35 9 13 1" 18 51 86
14:00 17 16 15 8 56 14 17 10 12 53 109
15:00 13 12 14 16 49, 20 10 17 10 57 106
16:00 13 ) B8 1 36 10 13 3 14 40 76
17:00 17 16 13 12 53 7 & 14 13 40 a8
18:00 23 24 13 14 74 10 10 10 10 40 114
19:00 8 13 10 ¢ 45 & 10 6 26 71
20:00 9 11 11 12 43 5 10 4 7 28 68
21:00 10 10 5 2 27 8 4 1 8 45
22:00 3 2 4 4 13 0 @ 0] 0 13
23:.00 4 2 4 3 13 1 3 5 18
24 Hour Total 888 24 Hour Total s90] | 1378
Peak Information B

Direction: E Direction: W Combined Direclions

Hour Volume Haour ~ Volume Hour Volurme

AM. 08:30 49 08:15 64 08:15 110

P.M. 18:00 74 13:30 60 13:45 120

Daily 18:00 74 08:15 64 13:45 120




Florida Department of Transportation

September 20, 2011

— County Station Site Descdplon:
l 87 —| r 0123 SUNRISE DRV EAST OF CRANDON BLYD
p———u Siart Date - Slart Tirﬁe
September 13, 2011 " 00:00 J Roadway ID: 87000000
- Diregtion: E Direction:WV Combined
Time [ Istw 2nd ¥ 3rd ¥ 4ih 4] Total sl dndy Jid¥ d4h | Tolal Total
00:00 2 ] b4 1 5 0 2 0 1 3 -]
01:00 0 0 1 0 1 0 0 1 0 1 2
02:00 0 0 0 4] 0 1 Q 0 0 1 1
03:00 0 0 0 4] 0 0 o] 0 o] o 0
04:00 0 1 1 0 2 1 0 0 2 1 3 5
05.00 1 1 Q 0 2 0 2 1 1 4 6
06:00 0 1 1 5 7 2 3 10 9 24 kil
07:00 1 5 4 14 24 8 10 12 19 48 73
08:00 6 12 12 7 37 31 23 13 14 a1 118
09:00 8 8 5 25 12 12 13 8 45 70
10:00 6 3 4 . 20 11 10 10 13 44 64
11:00 6 6 & 11 29 12 3 11 (i a7 66
12:00 15 6 8 8 K 10 11 10 37‘ 74
13:00 4 g 4 14 31 6 11 10 33 64
14:00 9 10 4 15 38 12 5 g a3 71
15:00 | 8 16 8 13 45| 7 12 7 10 36 81
16:00 13 13 8 17 51 14 8 1 8 41 92 |
17:00 16 10 9 11 46 | 12 4 12 7 35 81
18:00 | 13 7 10 & 38 3] 6 7 6 25 | 63
19:00 15 13 7 14 48 5 5 8 g 27 76
20:00 5 4 5 2 16 7 6 2 3 18 34
21:00 7 7 4 9 27 2 2 3 0 7 3
22:00 5 5 1 2 17 1 3 2 3 26
23:00 1 0 3 1] 5 1 0 2 1 9
24 Hour Total 552 24 Hour Total 597, 1149
Peak Information I D
Direction: E Direction: W Combined Directions
Hour Volume Hour Volume Hour Volume
AM. 07:45 44 07:45 86 07:45 130
P.M. 16:15 54 15:15 43 15:15 93
Daily 16:15 54 07:45 88 07:45 130




Florida Department of Transportation September 20, 2011

— Counly Station Sile Description: —

! 87 —l r 0123 SUNRISE DRV EAST OF CRANDON BLVD
Slart Date Start Time -

September 14, 2011 [ 00:00 -‘ Roadway 1D: 87000000

Direcllon: E Direction: W Combined
Time [ Ist% 2nd % 3rd % dth | Total st 20d Y 3rd Y dih Y] Total Total
00:00 2 1 0 0 3 1 a 0 1 2 5
01:00 0 1 1 0: 2 0 1 1 0 2 4
02:00 0 0 0 o 0 0 0 0 Q ¢ 0
03:00 1] 0 o] o] 0 0 0 0 0 4] 0
04:00 0 0 0 0 0 0 0 0 0 1) 0 |
05:00 0 0 Q 2 2 ] 1 2 1 4| 6
06:00 | 1 2 4 2 9 3 3 5 9 20 29
07.00 3 4 8 12 27 8 13 23 52 79
08:00 11 10 12 5 35 23 35 17 10 85 123
0900 13 4 6 71 a0 14 13 10 10 47 77
10:00 8 9 7 5 29| 16 5 8 12 41 70
11:00 8 5 ] 24 7 11 " 5 34 58
12:00 8 2 8 22 9 8 9 7 3 53
13:00 10 9 8 13 40 4 10 9 8 31 71
14:00 9 3 7 10 29 10 12 8 6 36 65
15:00 3 10 7 13 33 8 10 7 7 32 B5
16:00 14 11 9 11 45 13 10 4 11 38‘ 83
17:00 9 12 B 17 44 14 5 2 e 30 74 |
18:00 17 20 17 18 72 14 5 8 3 30 102 |
19:00 | 15 13 1 7 46 8 9 8 9 344 80
20:00 12 7 9 Q 7 8 ] 3 7 24 61
21:00 | 4 13 11 B 34 4 ] 4 11 27 | 61
22:00 5 5 k3] 21 3 0 1 3 7 28
23:00 3 1 1 5 10, 1 0 1 1 3 13
24 Hour Total 597 24 Hour Total 810 1207
Peak Informatian
Direction: E Direction: W Combined Directions
_ Hour Volume Hour Valume Hour Volume
AM. 07:45 45 07:45 93 07:45 143
P.M. 18:00 72 13:30 38 17:45 107

Daily 18:00 72 07:45 98 07:45 143




Florida Department of Transportation

— County Station
‘ 87 T I_ 0126
Start Date - - Slart Time

September 13, 2011

[ 00:00 -|

September 20, 2011

Site Description:

WEST ENID DRY BTWN HARBOR DRV & RIDGEWOOQD RD

Roadway ID: 87000000

Diragtion: E Diractian:W _ Combined
Time | st 2nd %  3rd %4 dth ¥ | Tolal sty 2nd % 3rd W 4th | Tolal Total
00:00 1 o] 0 Q 1 0 o] 0 o] 0 1
01:00 0 0 0 0 0 0 0 0 0 of 0
02:00 1 0 0 Q 1 0 0 0 0 0 1
03:00 o] 0 o] 0‘ 0 o] o] o] 4] 0 o |
04:00 0 0 0 o] 0 0 0 0 0 0 0 ]
05:00 0 0 0 0 ] 1 0 0 1 2 2
06:00 0 2 1 5 8 0 o] 2 3 g 13
07:00 | 2 3 2 4 11 4 3 1 4 i2 23
08;00 10 15 15 4 44 ) 6 8 4 3 21 65
09:00 3 5 3 4 15 5 4 6 2 17 kY
10:00 | 3 3 3 4 13 | 4 4 5 5 18 31
11:00 6 2 4 2 14 2 2 7 3 14 28
12:00 4 4 6 11 25 3 4 4 10 2% 48
13;00 2 5 4 8 9 4 2 1 3 10 29
14:00 2 2 5 8 17 4 1 7 7 19 36
15:00 14 6 3 2 25 14 1" 6 3 39 64
16:00 7 5 4 5 21 5 3 ] 4 18 39 |
17:00 2 7 5 <] 20 7 3 4 4 18 38
18:00 5 4 4 5 18 7 7 3 5 22 40
19:00 1 2 4 3 10 3 2 1 5 i 21
20:00 3 5 2 5] 10 4 0 0 2 6 16
21:00 | 1 1 1 0 3 0 0 1 0 ] 4
22:00 a 1 Q 2 3 0 a o} 0
23:00 [¢] 1 0 [¥] 1 0 0 0 0 1
24 Hour Total 279 24 Hour Total 254 533
Peak Information —
Direction: E Direction: W Combined Directions
Hour \olume Hour ~ Volume Hour Volume
AM. 07:45 4 07:45 22 07:45 66
P.M. 14:30 33 14:30 39 14:30 72
Daily 07:45 44 14:30 39 14:30 72




Florida Department of Transportation Seplember 20, 2011

— County Station Site Descriptian: - -
l 87 _| r 0126 WEST ENID DRV BTWN HARBOR DRV & RIDGEWOOD RD
—-- Start Date - Start Time

Saptember 14, 2011 { 00:00 -l Roadway ID: 87000000

Direclion: E ) Direction: W Cambined
Time | 1sty 2adi 3rd i 4thy | Total | sty 2nd 15 3rd v 4th | Tolal Total
00:00 [¢] 1 0 2 0 0 1] 0 [¢] 2
01:00 0 0 o} 0 0 0 0 0 0 0 0
02:00 0 ¢] 0 g 0 [¢] 1 0 1] 1 1
03:00 0 0 G 0 0 0 0 0 0 0 0
04:00 | 0 0 0 0 0 0 0 0 0 9 0
05:00 0 0 9] 1 1 0 1 0 1] 1 2
08:00 1 0 1 4 B 1 1 1 2 5 11
07:00 1 3 1 3 8 5 3 0 2 10 18
08:00 " 22 8 8 47 3 13 8 7 a1 78
09:00 6 1 2 4 13 4 4 6 4 18 3
10:00 0 3 3 ) 14 2 1 4 1 8 22
11:00 1 6 10 S 22 2 8 2 0 12 4
12:00 4 2 2 3 11 6 4 0 3 13 24
13.00 5 4 5 13 27 3 3 6 11 234 50
14:00 9 2 4 7 22 13 5 6 6 30 52
15:00 7 9 7 5 28 9 9 5 5 28 56
16:00 5 4 ] 4 18 3 14 8 3 28 46
17:00 4 3 <] 4 19, 4 4 4 4 18 35
18:00 6 8 14 4l 32 5 4 5 2 17 a9
12:00 7 7 3 2 bal ! 6 5 6 3 20 41
20:00 3 3 5 3 4 4 3 3 2 12 26
21.00 1 1 1 1 4 2 1 1 1] 4 8
22:00 3 3 0 1 1] 1 2 0 3 10
2300 4 0 0 ] 1 0 1 0 4 6
24 Hour Tolal | 320 24 Hour Total 282 602
Peak Informalion

Direction: E Direction: W Combined Direclions

Hour Volume Hour Volume Hour Volume

AM. 08:00 47 08:15 32 08:00 78

P.M. 18:15 33 13:30 35 13:15 64

Daily 08:00 47 13:30 35 08:00 78




Florida Department of Transportation

September 20, 2011

— Counly Station Site. Description: —
| 87 -] |— 0129 WOODGCREST RD BTWN MCINTYRE ST & HARBOR DRV
- Start Date _ .~ Stard Time -
September 13, 2011 ( 00:00 Roadway iD: 87000000
Direclion: N Direction: S Combined
Time | 1st% 2nd Y% 3rd % 4th 14| Total sl Znd ¥ 3rd 4 dth 4| Tolal Tot?l _
00:00 0 0 0 1 1 0 0 0 0 0 1
01,00 | 0 0 o ¢ 0| 0 0 0 0 0 0
02:00 0 ] 0 6 9 0 0 0 0 0 0
03:00 0 0 a 0 0 0 0 0 0 0 0
04:00 0 0 0 a 0 0 0 0 0 0 0
05:00 a 0 0 1 1 0 0 0 2 2 3
06:00 0 0 3 4 7 0 0 0 2 2 9
07:00 4 5 g 19 a7 2 6 6 6 20 57
08:00 35 14 8 7 64 28 32 5 2 65 129
09:00 5 6 2 4 17 1 2 5 1 9 26
10:00 5 4 1 7 17 3 1 1 1 23
14:00 4 5 1 4 15 3 3 3 1 10 25
12:00 3 5 5 1 14 2 5 3 4 14 28
13:00 0 3 12 1 26 1 1 3 14 1% 42
14,00 9 3 5 10 27 5 5 4 2 1% 43
15:00 10 3 3 7 23 17 8 2 4 3t 54 |
16:00 4 4 2 1 11 5 3 3 1 12 23
17:00 7 4 3 6 18] 3 3 a 4 14 32
18:00 5 8 3 4 20 1 2 1 2 8 26
19:00 2 2 2 3 3 0 2 4 0 6 15
20:00 5 3 2 2l w 2 4 1 1 s | 20
21:00 3 2 1 0 1 0 0 0 1 7
22:00 2 0 0 o 0 0 0 2 2
23:00 0 0 i 2 0 0 0 1 1
24 Hour Tolal 330 - 24 Hour Total 241 571
- - Peak Infarmation
Direction: N Direction: & Combined Directions
Hour _ Volume Hour Volurme Hour Volume
AM. 07:30 77 07:30 70 07:30 147
P.M. 13:15 35 14:30 a1 13:30 59
Daily 07:30 77 07:30 147

07:30 70




Florida Department of Transportation September 20, 2011

87 0129 WOODCREST RD BTWN MCINTYRE ST & HARBOR DRV
— Start Date Slart Time
September 14, 2011 [ 00:00 -| Roadway ID: 87000000

|"" County —] |— Statlon ——  Site Description:

Direction: N Direction:S 3 Combinsd
Time | tstit 2nd % 3id W dth 4| Total [ 1stis 2nd 4 3rd v Ao i Total Tolal
00:00 0 0 1 0 1 0 0 G 0 O 1
01:00 0 Q 0 a a 0 Q 0 0 g 0
02:00 | 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 g 0 0 0 0 0 0 0
05:00 0 0 0 Q 0 0 0 0 ] 0 ]
06:00 1 3 ] 4 8 1 1 1 2 5 13
07:00 2 9 9 23 43 2 0 7 4 13 56
08;00 34 15 18 3 70 23 34 8 3 53 138
09:00 4 2 8 7 21 0 2 4 5 11 32
10:00 3 4 2 & 17 1 1 4 0 [ 23
11:00 1 7 3 z 13 4 2 0 1 7 20
12:00 2 3 5 5 15 ] 1 0 3 4 ' 18
13:00 ' 3 ) 4 18 29 . 2 1 3 12 18 47
14:00 5 5 4 6 20 17 8 4 7 38 56
15:00 3 35 4 5 17 3 3 1 6. 12 30
16:00 0 1 7 5 13 9 2 1 4 16 29
17:00 7 9 a [ 30 1 4 2 8 12 42
18:00 4 5] S 7 22 2 2 1 0 5 27
19:00 3 6 3 2 14 1 2 1 2 & 20
20:00 . 1 3 0 o 0 0 a 0 <]
21:00 2 2 4 1 1 0 o 1 2 11
22:00 2 1 1 1 1 1 2 1 5 10
23:00 0 3 1 1 5 o 0 0 G ¢ . 5
24 Hour Toml 358 24 Hour Total 227 585
Peak Information 7_
Direction: M Direction: S Combined Directions
Hour Volume Hour Volume Hour Volume
AM. 07:45 90 07:45 69 07:45 159
P.M. 13:15 3 13:45 41 13:45 71

Daily 07:45 90 07:45 69 07:45 159




F.R. ALEMAN & ASSO0OC.

09-19-2011 Volume by Speed Ly Lane Report - D0913011.PRN 15:20 Pg
11

Sta: 870122321100 Id: 000057000147 CId: 01 Fmt: 300 - Imperial Int: 1%
Min.

Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at

24:00

City/Town: KEY BISCAYNE

Location: GALEN DRV EAST OF CRANDON BLVD
D0S913011.PRN

21-25

MIAMI DADE
File:

County:

Lnl-East LnZ-West
Speed (mph) 1-5 6-10 11-15 16-20
Grand Totals 4 19 78 274
Percentages 0.25 1.18 4,85 17.05
Lane 1 2 Total
Grand Totals 915 692 1607
Percentages 56.94 43 .06

Total AvgSpd 15%ile FE0%ile 85%ile

1607 23.92 18.04 23.56 29.31
Speed {mph) ->5 ->10 ->15 ->20
Am Hour B8-9 1 0 7 10
Percentages 25.00 0.00 8.97 3.65
Pm Hour 17-18 0 2 4 32
Percentages 0.00 10.53 5.13 11.68

»55

26-30 31-35 36-40 41-4
388 139 31 1
24.14 8.65 1.93 0.06
Speed Summary
%>55 >60 $>60 >65
0.2 3 0.2 2

->30 —->»35 ~>40 ->45
11 9 1 4]
2.84 6.47 3.23 0.00
16 9 1 0
4.12 6.47 3.23 0.00

46-50 51-55 56-60 6&l-65 66-70 71-147 Total
0 0 0 1 1 1 1607
0.00 0.00 0.00 0.06 0.06 0.06
%65
0.1
->50 ->55 ->60 ->65 ->70 >70 Total
0 0 0 0 0 Q0 114
0.00 0.00 0.00 0.00 0.00 0.00 7.09
0 Q 0 0 0 0 137
0.00 0.00 0.00 0.00 0.00 0.00 8.53



Volume by Speed by Lane Report - D0914011.PRN

F.R. ALEMAN & ASSOC.

09-19-2011

11

8ta: 870122321100
Min.

Start: Wed - Sep 14,

24:00

2011 at 00:00

Cicy/Town: KEY BISCAYNE
Location: GALEN DRV EAST OF CRANDON BLVD

D0914011.PRN

Inl-East Ln2-West

Id: 000057000147

15:30 Pg
Fmt: 300 - Tmperial Int: 15
End: Wed - Sep 14, 2011 at

MIAMI DADE
File:

County:

Grand Totals
Percentages

Grand Totals
Percentages

Total

1654

AvgSpd

23.46

Speed (mph)

Am Hour 8-9
Percentages
Pm Hour 1lé6-17
Percentages

1-5 6-10 11-15 16-20
i 11 74 325
0.06 0.67 4.47 19.65
1 2 Total
905 749 1654
54.72 45.28
15%ile 50%ile 85%ile
12.00 23.20 28.66
-»5 ->10 ->15 ->20
0 1 6 21
0.00 9.09 8.11 6.46
0 0 5 21
0.00 0.00 6.76 6.46

26-30 31-35 36-40 41-45
el 102 19 3
21.83 6.17 1.15 0.18
Speed Summary

%$>55 >60 %>60 >65
1 1 0.1 1

Am/Pm Peak Hour Totals
->30 ->35 ->40 ->45
21 5 3 1
5.82 4,90 15.79 33.33
13 3 2 0
3.60 2.94 10.53 0.00

46-50 51-55 56-60 61-65 66-70 71-147 Total
2 0 0 0 0 1 1654
0.12 0.00 0.00 0.00 0.00 0.06
%>65
0.1
->50 ->55 ->60 ->65 ->70 =70 Total
0 0 0 0 0 0 114
0.00 0.00 0.00 0.00 0.00 0.00 6.89
0 0 0 0 4] 0 iz8
0.00 0.00 0.00 0.00 0.00 0.00 7.74



F.R. ALEMAN & ASSOC.

GLANE DR EAST OF CRANDON BLVD
09-20-2011 Graph of Speed for East Bound 09:14 Pg 1

Tue - Sep 13, 2011

Speed Volume O 100 200 300 400 500
————————————— o e e e e e e — }
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1
Tocal 515 1
o Fo—m e ——— Fom - ——— Form - ——— Fo—mm +
0 100 200 300 400 500

Tatal Avg Spd 15%ile 50%ile B85%ile »>55 %>55 >60 %>60 >65 %>65
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GLANE DR EAST OF CRANDON BLVD
09-20-2011

Tue - Sep 13,

Speed

1-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-147

Total

F.R. ALEMAN & ASSOC.

06:14 Pg 2

Graph of Speed for West Bound
2011
Volume 0 100 200 300 400 500
—————— it e i
1
2 1
7 1
21 1**%
100 l******t***
353 l***t*******************************
157 l**********t****
37 1***
12 1=
1 1
0 1
0 1
o 1
0 1
1 1
1 1
1
692 1
Fom————— Fm e Fom—m——— - Fmm e ——— L 3
0 100 200 300 400 500
Station Speed Summary
Avg Spd 15%ile G50%ile 85%ile »55 $>55 >60 $>60 =65 %>65
23.9 19 .7 24.1 29.4 2 2 0.3 2 0.3



F.R. ALEMAN & ASSQC.

GLANE DR EAST QF CRANDON BLVD
09-20-2011 Graph of Speed for East Bound 09:20 Pg 1

Wed -~ Sep 14, 2011

Speed volume D 100 200 300 400 500
——————= rm——=- For e ——— B i F————= —_———— e = +
i
1-5 0 1
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Total 505 1
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a 100 200 300 400 500

Total Avg Spd 1b%ile b50%ile 85%il »55 5255 60 £>60 >65 %>65



F.R. ALEMAN & ASS0QC.

GLANE DR EAST OF CRANDON BLVD
05-20-2011

Graph of Speed for West Bound

Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0913009.PRN 15:19 Pg
11
Sta: 870128121100 Id: 000001711100 Cid: 01 Frot: 300 - Imperial Int: 15
Min.
Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: GLENRIDGE RD ETWN WEST MASHTA & HEATHER File:
D0913009.PRN
Lnl-North Ln2-South
Station Data Summary
Speed (mph) 1-5 €-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 0 14 51 178 322 159 34 8 0 0 1 0 0 0 0 767
Percentages 0.00 1.83 6.65 23.21 41.98 20.73 4.43 1.04 0.00 0.00 0.13 0.00 0.00 0.00 0.00
Lane 1 2 Total
Grand Totals 469 298 767
Percentages 61.15 38.85
Speed Summary
Total AvgSpd 156%ile 50%ile 85%ile >55 %>55 =60 %>60 >65 %$>65
767 22.58 17.12 22.75 28.19 0 0 Q 0.0 ¢} 0.0
Am/Pm Peak Hour Totals
Speed (ph) -»5 ->10 -»15 -»20 ->25 ->30 ->35 ->40 ->45 ->50 ->55 ->60 ->65 ->70 =70 Total
Am Hour 7-8 0 3 7 37 31 12 1 0 0 0 0 0 0 0 0 91
Percentages 0.00 21.43 13.73 20.79 9.63 7.55 2.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.B6
Pm Hour 14-15 0 0 6 14 40 9 4 1 Q 0 0 0 0 0 0 74
Percentages 0.00 0.00 11.76 7.87 12.42 5.66 11.76 12.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.65



F.R. ALEMAN & ASSOC.

09-19-2011 volume by Speed by Lane Report - D0914009.PRN 15:29 Pg
11
Sta: 870128121100 Id: 000001711100 CId: 01 Fmt: 300 - TImperial Int: 15
Min.
Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: GLENRIDGE RD BTWN WEST MASHTA & HEATHER File:
D0914009.PRN
Lnl-North Ln2-South
Station Data Summnary
Speed (mph} 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 3 17 87 238 287 155 30 8 1 0 0 0 0 0 1 827
Percentages 0.36 2.06 10.52 28.78 34.70 18.74 3.63 0.97 0.12 0.00 0.00 0.00 0.00 0.00 0.12
Lane 1 2 Total
Grand Totals 513 314 827
Percentages 62.03 37.97
Speed Summary
Total AvgSpd 15%ile 50%ile 85%ile »55 %55 >60 %60 >65 %$>65
827 21.70 16.29 21.95 27.83 1 0.1 1 0.1 1 0.1
Am/Pm Peak Hour Totals
Speed (mph) -»5 ->10 -»15 ->20 -»25 ->30 -»35 ->40 ->45 ->50 ->55 ->60 ->65 ->70 >70 Total
Am Hour 7-8 1 1 19 48 22 5 0 0 0 0 0 0 0 0 0 96
Percentages 33.33 5.88 21.84 20.17 7.67 3,23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.s1
Pm Hour 15-16 0 2 8 25 29 14 3 0 0 0 0 0 0 0 0 81
Percentages 0.00 11.786 9.20 10.50 10.10 9.03 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.79



F.R. ALEMAN & ASSOC.

GLENRIDGE RD BTWN WEST MASHTZA DR & WEST HEATHER DR
05-19-2011 Graph of Speed for North Bound 16:51 Pg 1

Tue - Sep 13, 2011
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F.R. ALEMAN & ASS0C.

GLENRIDGE RD BTWN WEST MASHTA DE & WEST HEATHER DR
09-19-2011 Graph of speed for South Bound 16:51 Pg 2

Tue - Sep 13, 2011

Speed Volume 0 40 BO 120 160 200
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1
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F.R. ALEMAN & ASSQC.

GLENRIDGE RD BTWN WEST MASHTA DR & WEST HEATHER DR
09-20-2011 Graph of Speed for North Bound 05:19 pg 1

Wed - Sep 14, 2011
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GLENRIDGE RD BTWN
0%-20-2011

Wed - Sep 14, 2011

Speed Volume
1-5 2
6-10 7
11-15% 41
16-20 107
21-25 28
26-30 45
31-35 12
36-40 2
41-45 0]
46-50 0
51-55 0
56-60 0
€1-65% 0
66-70 0
71-147 0
Total 314

WEST MASHTA DR & WEST HEATHER DR

F.R. ALEMAN & ASSOC.

Graph of Speed for South Bound
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F.R. ALEMAN & ASSQC.

09-19-2011 Volume by Speed by Lane Report - D0513003.PRN 15:03 Pg
11
Sta: 870125321100 Id: 000001016908 CIid: 01 Pmt: 300 - Imperial Int: 15
Min.
Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: MCINTYRE ST BTWN HARBOR DRV & RIDGEWOOD File:
D0913003.PRN
Lnl-East LnZ-West
Station Data Summary
Speed(mph) 1-5 6-10 11-15 1¢-20 21-25 26-30 31-35 36-40 41-45 46-50 5’1-55 56-60 61-65 66-70 71-147 Total
Grand Totals 2 22 125 236 177 76 17 2 0 Q 1 0 0 0 2 660
Percentages 0.30 3.33 18.94 35.7¢ 26.82 11.52 2.58 0.30 6.00 0.00 0.15 0.00 0.00 0.00 0.30
Lane 1 2 Total
Grand Totals 312 348 660
Percentages 47,27 52.73
Speed Summary
Total AvgSpd 15%ile 50%ile B5%ile >5h5 %>55 =60 $>60 >60 $>65
660 19.94 13.40 19.07 24 .98 2 3 2 0.3 2 0.3
Am/Pm Peak Hour Totals
Speed (mph) ->5 ->10 ->15 ->»20 ->25 ->30 ->35 ->40 ->45 ->50 -»55 ->60 ->65 ->70 >70 Total
Am Hour B-9 0 1 20 29 22 2 &) 0] &) 0 1 0 0 0 0 75
Percentages 0.00 4.55 16.00 12.29 12.43 2.63 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 11.36
Pm Hour 15-16 0 6 15 27 16 L) 0 0 0 0 0 0 0 0 0 69
Percentages G.00 27.27 12.00 11.44 9.04 6.58 0.00 0.00 0.00 G.00 0.00 0.00 0.00 0.00 0.00 10.45



F.R. ALEMAN & ASSOC.

09-15-2011 Volume by Speed by Lane Report - D0914003.PRN 15:26 Pg
11

Sta: 870125321100 Id: 000001016908 CId: 01 Fmt: 300 - Imperial Int: 15
Min.

Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at

24:00

City/Town: KEY BISCAYNE

Location: MCINTYRE ST BTWN HARBOR DRV & RIDGEWQOQD
D09514003 .PRN

Lnl-East Ln2-West

Speed (mph) i-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45
Grand Totals 5 21 136 267 162 B6 11 1 Q
Percentages 0.72 3.03 19.62 3B.53 23.38 1z2.41 1.59 0.14 0.00
Lane 1 2 Total

Grand Teotals 31% 378 693

Percentages 45.45 54.55

Speed Summary

Total AvgSpd 15%ile 50%ile 85%ile >55 %>55 >60 $>60 >65

633 19.73 13.29 18.76 24.95 3 0.4 3 0.4 3

Speed (mph} ->5 ->10 ->15 -»20 -=25 ->30 ->35 ->40 ->45
Am Hour §8-9 1 3 14 34 12 7 0 0 0
Percentages 20.00 14.29 10.29 12.72 7.41 8.14 0.00 0.00 0.00
Pm Hour 13-14 0 1 22 28 16 3 0 0 0
Percentages 0.00 4.76 16.18 10.49 9.88 3.49 0.00 0.00 0.a0

County: MIAMI DADE
File:

A awa s m i  m m A e m o R — o — =

%>65

0.4
->50 ->55 ->60 ->65 ->70 >70 Total
0 1 0 0 0 0 72
0.00 100.00 0.00 0.00 0.00 0.00 10.39
0 0 0 0 0 0 70

0.00 0.00 0.00 6.00 0.00 0.00 10.10



F.R. ALEMBN & ASSOC.

MCINTYRE_ST BTWN HARBGOGR DR & RIDGEWOODR RD
09-19-2011 Graph of Speed for East Bound 16:49 Pg 1

Tue - Sep 13, 2011
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MCINTYRE ST BTWN HARBOR

09-19-2011

Pg 2

DR & RIDGEWOOQOD RD

F.R. ALEMAN & ASS0C,

Graph of Speed for Lane West Bound
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F.R. ALEMAN & ASSOC.

MCINTYRE ST BTWN HAREBQR DR & RIDGEWOOD RD
09-20-2011 Graph of Speed for East Bound 09:18 pg 1

Wed - Sep 14, 2011
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F.R. BRLEMAN & ASSOC.

MCINTYRE ST BTWN HARBOR DR & RIDGEWOCD RD
09-20-2011 Graph of Speed for West Bound 09:18 Pg 2

Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

09-20-2011 Volume by Speed by Lane Report - D0514017.PRHN 11:53 Pg
11
Sta: B70121321100 Id: 000000403715 cid: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: OCEAN LANE DRV EAST OF CRANDON BLVD File:
D0914017 .PRN
Lnl-FEast LnZ-West
Station Data Summary
Speed (mph} 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 0 10 72 299 1189 1467 368 42 2 0 0 0 0 0 0 31459
Percentages 0.00 0.29 2.08 §.64 34.66 42.41 10,64 1.21 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Lane 1 2 Total
Grand Totals 1705 1754 3459
Percentages 49.29 50.71
Speed Summary
Total AvgSpd 15%ile 50%1le 85%ile »>55 %>55 >60 $>60 >65 %>65
3459 25.69 21.46 26.41 29.71 0] 0.0 0 0.0 0 0.0
Am/Pm Peak Hour Totals
Speed (mph) ->»5 ->10 -»15 ->20 ->25 ->30 -»35 ->40 ->45 ->50 -»55 ->60 ~->65 ->70 »>70 Total
Am Hour 8-9 0 3 12 25 117 118 18 2 0 0 0 0 0 0 0 295
Percentages 0.00 30.00 16.67 8.36 5.76 8.04 4.89 4.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B.53
Pm Hour 18-19 0 1 6 30 103 113 15 3 0 0 0 0 0 0 0 271
Percentages 0.00 10.00 8.33 10.03 8.59 7.70 4.08 7.14 g.00 0.00 0.00 0.00 0.00 0.00 0.00 7.83



09-20-2011
11

Volume by Speed by Lane Report - D0915017.PRN

F.R. ALEMAN & ASSOC.

Sta:
Min.
Start:
24:00

City/Town: KEY BISCAYNE

870121321100

Id: 000000403715

Thu - Sep 15, 2011 at 00:00

Location: OCEAN LANE DRV EAST OF CRANDON BLVD

D0S15017 . PR

Lnl-East Ln2-West

Grand Totals
Percentages

46-50

Grand Totals
Percentages

Total

3536

Avgspd

25.58

Speed(mph)

Am Hour 8-9
Percentages

Pm Hour 15-16
Percentages

15%ile

6-10 11-15 1
10 63
0.28 1.78
2 Total
1773 3536

50.14

50%ile 85%ile

26.23 29.73
->10 ->15
0 4
0.00 6.35
0 6
0.00 9.52

26-30 31-35 36-40 41-45
1414 397 35 3
39.599 11.23 0.99 0.08
Speed Summary
%>55 >60 E>60 >65
0 0] 0.0 0

->30 -»35 ->40 ->45
125 37 3 0
B.84 9.32 8.57 0.00
109 33 3 1
7.71 8.31 8.57 33.33

09:33 Pg
Fmt: 300 - Imperial Int: 15
End: Thu - Sep 15, 2011 at
County: MIAMI DADE
File:

51-55 56-60 61-65 66-70 71-147 Total
1 0 0 0 0 3536

0.03 ¢.00 0.00 0.00 0.00
->55 ->60 ->65 ->70 >70 Total
0 0 0 0 0 323
0.00 0.00 0.00 0.00 0.00 9.13
0 0 0 0 0 277
0.00 0.00 0.00 0.00 0.00 7.83



F_R. ALEMAN & ASSOC.

OCEAN LANE BLVD EAST OF CRANDON BLVD
03-20-2011 Graph of Speed for East Bound 11:54 Pg 1

Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

OCEAN LANE BLVD EAST OF CRANDON BLVD
09-20-2011 Graph of Speed for West Bound 11:54 Pg 2

Wed - Sep 14, 2011
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F.R. ALEMAN & ASS0OC.

QCEAN LANE DR FEAST QF CRANDCN BLVD
09-20-2011 Graph of Speed for East Bound 09:34 Py 1

Thu - Sep 15, 2011
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————————————— e e R o it e e et
1
1-5 o 1
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1
Total 1763 1
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Total Avg Spd 15%ile 50%ile 85%ile »55 %>55 >60 %>60 >65 %265

1763 25.6 21.4 26.3 30.7 0 0.0 0 0.0 0 0.0
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F.R. ALEMAN & ASSOC.

QOCEAN LANE DR EAST OF CRANDON ELVD
09-20-2011 Graph of Speed for West Bound 05:34 pg 2

Thu - Sep 15, 2011

Speed Volume 0 200 400 600 800 1000
————————————— B e e St e e e S e i B il 3
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F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0913005.PRN 15:16 Pg
i1
Sta: 870127121100 Id: 000008310051 CId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: RIDGEWOOD RD BTWN WEST MASHTA & HEATHER File:
D0913005.PRN
Lnl-North Ln2-Scuth
Station Data Summary
Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 1 22 95 234 163 49 18 1 0 0 0 0 1 0 1 585
Percentages 0.17 3.76 16.24 40.00 27.86 8.38 3.08 0.17 0.00 0.00 0.00 0.00 0.17 0.00 0.17
Lane 1 2 Total
Grand Totals 354 231 585
Percentages 60.51 39.49
Speed Summary
Total AvgSpd 15%ile 50%ile B85%ile >55 %>55 >60 %>60 =65 %>65
585 19.75 13.73 18.98 24.56 2 0.3 2 0.3 1 0.2
Am/Pm Pezak Hour Totals
Speed (mph) ->5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 -»45 ->50 ->55 ~>60 ->65 ->70 >70 Total
Am Hour 8-9 0 3 38 67 32 4 1 0 0 0 0 0 1 0 1 147
Percentages 0.00 13.64 40.00 28.63 19.63 8.1s 5.56 0.00 0.00 0.00 0.00 0.00 100.00 0.00 100.00 25.13
Pm Hour 15-16 Q 5 18 21 12 0 1 0 0 0 0 0 0 0 0 57
Percentages .00 22.73 18.%5 8.97 7.36 0.00 5.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.74



F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0914005.PRN 15:27 Pg
11

Sta: 870127121100 Id: 000008310051 CcId: 01 Fmt: 300 - Imperial Int: 15
Min.

Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00

City/Town: KEY BISCAYNE County: MIAMI DADE
Location: RIDGEWCOOD RD BTWN WEST MASHTA & HEATHER File:

D0914005.PRN
Lnl-North Ln2-South

Speed (mph}) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-4%5 46-50 51-55 ©56-60 61-65 66-70 71-147 Total
Grand Totals 3 15 87 258 181 80 13 2 2 1 0 0 0 0 2 6dd
Percentages 0.47 2.33 13.51 40.06 28B.11 12.42 2.02 0.31 0.31 0.16 0.00 0.00 0.00 0.00 0.31

Lane 1 2 Total

Grand Totals 412 232 644

Percentages 63.98 36.02

Speed Summary

Total AvgSpd 15%ile 50%ile 85%ile >55 %>55 >60 %$>60 >65 $>65
644 20.44 14.61 19.3¢6 26.17 2 0.3 2 0.3 2 0.3

Speed (mph) ~>5 ->10 ->15 ->20 -»25 ->30 -»35 ->40 ->45 ->50 ->55 ->60 ->65 ->70 >70 Total
Am Hour B-9 2 2 42 85 10 7 0 0 0 0 0 0 0 0 1 149
Percentages 66.67 13.33 48.28 32.95 5.52 8.75 0.00 0.00 0.00 0.00 6.00 0.00 G6.00 0.00 50.00 23.14
Pm Hour 14-15% 0 1 4 18 25 13 2 0 0 0 0 0] 0 0 0 63

Percentages 0.00 6.67 4.60 6.98 13.8B1 16.25 15.38 0.00 G.00 06.00 0.00 0.00 0.00 0.00 0.00 9.78



F.R. ALEMAN & ASSOC.

RIDGEWOOD RD BTWN WEST MASHTA DR & WEST HEATHER DR

Tue - Sep 13,

Speed

1-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
T1-147
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Volume
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F.R. ALEMAN & ASSOC.

RIDGEWCOD RD BTWN WEST MASHTA DR & WEST HEATHER DR
09-19-2011 Graph of Speed for South Bound 16:50 Pg 2

Tue - Sep 13, 2011
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1
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56-60 0 1
61-65 0 1
66-70Q 0 1
71-147 1 1
1
Total 231 1
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F.R. ALEMAN & ASS0OC.

RIDGEWOOD RD BTWN WEST MASHTA DR & WEST HEATHER DR
09-20-2011 Graph of Speed for North Bound 09:18 Pg

Wed - Sep 14, 2011
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F.R. ALEMAN & ASS0C.

RIDGEWOOD RD BTWN WEST MASHTA DR & WEST HEATHER DR
09-20-2011 Graph of Speed for South Bound 09:18 Pg

Wed - Sep 14,
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F.R. ALEMAN & ASSOC.

09-15-2011 Volume by Speed by Lane Report - D0913015.PRN 15:23 Pg
11
Sta: B70124321110 Id: 000050080054 CId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: SEA VIEW DRV EAST OF CRANDON BLVD File:
DO913015.PRN
Lnl-East Ln2-West
Station Data Summary
Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 ©56-60 61l-65 66-70 71-147 Total
Grand Totals 0 6 36 107 291 511 297 108 18 2 2 0 1 1 0 1380
Percentages 0.00 0.43 2.61 7.75 21.09 37.03 21.52 7.83 1.30 0.14 0.14 0.00 0.07 0.07 0.00
Lane 1 2 Total
Grand Totals 696 684 1380
Percentages 50.43 49.57
Speed Summary
Total AvgSpd 15%ile ©50%ile 85%ile >55 %>55 >60 %>60 =65 %>65
1380 27.87 21.80 27.96 33.99 2 0.1 2 0.1 1 0.1
Am/Pm Peak Hour Totals
Speed (mph) ->5 ->10 ->15 ->20 -»25 ->30 -»35 ->40 ->45 ->50 ->55 ->60 ->65 ->70 >70 Total
Am Hou 8-9 0 0 2 9 20 44 30 9 1 0 0 0 0 0 0 115
Percentages 0.00 0.00 5.56 8.41 6.87 8.61 10.10 8.33 5.56 0.00 0.00 0.00 0.00 0.00 0.00 §.33
Pm Hour 15-16 0 0 6 8 25 58 18 6 1 0 0 0 Q v] o] 122
Percentages 0.00 0.00 16.67 7.48 8.59 11.35 6.06 5.56 5.56 0.00 0.00 0.00 0.00 0.00 0.00 8.84



F.R. ALEMAN & ASSOC.

09-19-2011 volume by Speed by Lane Report - b0514015.FPRN 15:32 Pg
11
Sta: 870124321110 Id: 000050080054 cId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: SEA VIEW DRV EAST OF CRANDON BLVD File:
D0S14015. PRN
Inl-East Ln2-West
Station Data Swnmary
Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 31-3% 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 0 5 24 108 324 463 320 107 21 1 1 1 0 0 1 1376
Percentages 0.00 0.36 1.74 7.85 23.55 33.6 23.26 7.78 1.53 0.07 0.07 0.07 0.00 0.00 0.07
Lane 1 2 Total
Grand Totals 686 690 1376
Percentages 49.85 50.15
Speed Summary
Total AvgSpd 15%ile 50%ile 85%ile >55 %>55 >60 %$>60 =65 %>65
1376 27.99 21.86 27.96 34.07 2 0.1 1 0.1 1 0.1
Am/Pm Peak Hour Totals
Speed (mph) ->»5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 ->»45 ->50 ~»55 ->60 ->65 ->70 >70 Total
Am Hour 11-12 0 1 2 7 18 36 25 10 3 0 0 0 0 0 0 102
Percentages 0.00 20.00 8.33 6.48 5.56 7.178 7.81 9.35 14.29 0.00 0.00 0.00 0.00 0.00 Q.00 7.41
Pm Hour 18-19 0 2 5 16 24 38 19 10 0 0 0 0 0 0 0 114
Percentages 0.00 40.00 20.83 14.81 7.41 8.21 5.94 9.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.28



SEA VIEW DR EAST OF CRANDON BLVD

09-20-2011 Graph

Tue - Sep 13, 2011
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F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0913015.PRN 15:23 Pg
11
Sta: 870124321110 Id: 000050080054 CId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: SEA VIEW DRV EAST OF CRANDON BLVD File:
b0913015.PRN
ILnl-East LnZ2-West
Station Data Summary
Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 321-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 0 6 36 107 291 511 297 108 18 2 2 0 1 1 0 1380
Percentages 0.00 0.43 2.61 7.75 21,09 37.03 21.52 7.83 1.30 0.14 0.14 0.00 0.07 0.07 0.00
Lane 1 2 Total
Grand Teotals 696 684 1380
Percentages 50.43 49,57
Speed Sumhary
Total AvgSpd 15%ile 50%ile 85%ile >55 %>55 >60 $>60 >65 %>65
1380 27.87 21.80 27.96 33.99 2 .1 2 0.1 1 0.1
Am/Pm Peak Hour Totals
Speed (mph) -5 ->10 ->15 ->20 -»25 ->30 ~>35 ->40 ~»45 ->»50 -»55 ->60 ->65 ->70 >70 Total
Am Hour 8-9 0 0 2 9 20 44 30 9 1 0 0 0 0 0 0 115
Percentages 0.00 0.00 5.56 8.41 6.87 8.61 10.10 8.33 5.56 0.00 0.00 0.00 0.00 0.00 0.00 8.33
Pm Hour 15-16 0 0 6 8 25 58 18 6 1 0 0 0 0 0 0 122
Percentages 0.00 0.00 16.67 7.48 8.59 11.35 6.06 5.56 5.56 0.00 0.00 0.00 0.00 0.00 0.00 8.84



SEA VIEW DR EAST OF CRANDON ELVD
08-20-2011

Graph of Spesd for East Bound 09:15 Pg
Tee - Sep 13, 2011
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Station Speed Summary
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696 27.7 22.2 23.3 34.5 1 0.1 1 0.1 0 0.0

F.R., ALEMAN & ASSOC.



SEA VIEW EAST OF CRANDON BLVD
09-20-2011

Wed - Sep 14,
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05-19-2011
11

F.R. ALEMAN & ASSOC.

Volume by Speed by Lane Report - D0913013.PRN 15:22 Pg

Sta: 870123321100

Min.

Start: Tue - Sep 13,

24:00

City/Town: KEY BISCAYNE
Location: SUNRISE DRV EAST OF CRANDON BLVD

00913013 . PRN

Inl-Eastc LnZ2-West

Id: 000000403674

2011 at 00:00

CId: 01 Fmt: 300 - Imperial Int: 15
End: Tue - Sep 13, 2011 at

County: MIAMI DADE
File:

Grand Totals
Percentages

26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total

364 142 30 5 1 0 0 0 1 0 1149
31.68 12.36 2.61 0.44 0.09 0.00 0.00 0.00 0.09 0.00

Grand Totals
Percentages

Total AvgSpd

1149 25.03

Speed (mph)

Am Hour 8-9
Percentages

Pm Hour 16-17
Percentages

18.65

e e m T mm mAMmE— . mEmEmAm = s e —m— e ————

24.67

31.19
->15 ->20
& 16
11.54 9.88
2 17
3.85 10.49

Speed Summary

40 15 3 0 1 0 0 0 0 0 118
10.99 10.56¢ 10.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 10.27
34 17 0 1 0 0 0 0 0 0 92

9.34 11.97 0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 g8.01



F.R. ALEMAN & ASS0C.

09-19-2011 Volume by Speed by Lane Report - D0914013.PRN 15:31 Pg
11
Sta: 870123321100 Id: 000000403674 CcId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: SUNRISE DRV EAST OF CRANDON ELVD File:
DO914013.PRN
Lnl-East Ln2-West
Station Data Summary
Speed (mph) 1-5% 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 ©56-60 61-65 66-70 71-147 Total
Grand Totals 1 14 60 182 3717 370 165 34 2 0 1 0 0 0 1 1207
Percentages 0.0B 1.16 4.97 15.08 31.23 30.65 13.67 2.82 0.17 0.00 0.08 0.00 0.00 0.00 0.08
Lane 1 2 Total
Grand Totals 597 610 1207
Percentages 49 .46 50.54
Speed Summary
Total AvgSpd 15%ile 50%ile B85%ile >G5 %$>55 >60 %>60 >65 %>65
1207 25.01 18.33 24 .68 31.53 1 0.1 1 0.1 1 0.1
Am/Pm Peak Hour Totals
Speed (mph} ->5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 ->45 ->50 ->55 ->60 ~->65 ->70 >70 Total
Am Hour B-9 0 2 2 24 43 3B 11 2 1 0 0 0 0 0 0 123
Percentages 0.00 14.29 3.33 13.19 11.41 10.27 6.67 5.88 50.00 0.00 0.00 0.00 0.00 0.00 0.00 10.19
Pm Hour 18-19 0 1 5 21 39 26 8 1 0 a 1 0 0 0 0 102
Percentages 0.00 7.14 .33 11.54 10.34 7.03 4.B5 2.94 0.00 0.00 100,00 0.00 0.00 0.00 0.00 8.45



F_R. ALEMAN & ASSQC.

SUNRISE DR EAST OF CRANDON BLVD
09-20-2011 Graph cf Speed for East Boundg 09:15 Pg 1

Tue - Sep 13, 2011
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SUNRISE DR EAST OF CRANDON BLVD
09-20-2011

Tue - Sep 13, 2011
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F.R. ALEMAN & ASSQC.

SUNRISE DR FAST OF CRANDON BLVD
09-20-2011 Graph of Speed for East Bound 08:20 Pg 1

Wed - Sep 14, 2011
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Total 597 1
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F.R. ALEMAN & ASSOC.

SUNRISE DR EAST OF CRANDON BLVD

09-20-2011 Graph of Speed for West Bound 09:20 Pg 2
Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

09-16-2011 volume by Speed by Lane Report - D0913001.PRN 15:01 Pg
11

Sta: 870126321100 Id: 000000000046 CcId: 01 Fmt: 300 - Imperial Int: 15
Min.

Start: Twue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at

24:00

City/Town: KEY BISCAYNE

Locabion: WEST ENID DRV BETWN HARBOR DRV &RIDGEWOOD
D0913001.PRN

Lnl-East Ln2-West

County: MIAMI DADE
File:

Speed (mph) 1-5 6-10 11-15 16-20 21-25
Grand Totals 5 28 116 223 118
Percentages 0.94 5.25 21.76 41.84 22.14
Lane 1 2 Total

Grand Totals 279 254 533

Percentages 52.35 47.65

Total AvgSpd 15%ile 50%ile 85%ile >55
533 18.29 12.62 18.11 23.75 1

Speed {mph) ->5 ->10 ->15 ->20 -»25
Am Hour 8-9 0 4 13 23 23
Percentages 0.00 14.29 11.21 10.31 19.49
Pm Hour 15-16 1 5 29 18 8
Percentages 20.00 17.86 25.00 8.07 6.78

26-30 31-35 36-40 41-45
35 7 0 0
6.57 1.31 0.00 0.00
Speed Summary
%£>55 >60 >60 >65
0.2 1 0.2 0
Am/Pm Peak Hour Totals
->30 ->35 ->40 ->45
2 0 0 0
5.71 0.00 0.00 0.00
2 1 0 0
5.71 14.29 0.00 0.00

46-50 51-55 ©56-60 61-65 66-70 71-147 Total
0 0 0 1 0 0 533
0.00 0.00 0.00 0.19 0.00 0.00
%>65
0.0
->50 ->55 ->60 ->65 -=>70 >70 Total
0 0 0 0 0 0 65
0.00 0.00 0.00 0.00 0.00 0.00 12.20
0 0 0 0 0 0 64
0.00 0.00 0.00 0.00 0.00 0.00 12.01



F.R. ALEMAN & ASSCC.

095-19-2011 Voelume by Speed by Lane Report - D0914001.FRN 15:24 Pg
11
Sta: 870126321100 Id: 000000000046 CId: 01 Fmt: 300 - Imperial Int: 15
Min.
Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00
City/Town: KEY BISCAYNE County: MIAMI DADE
Location: WEST ENID DRV BTWN HARBOR DRV &RIDGEWOOD File:
D0%14001.FRN
Lnl-East Ln2-West
Station Data Summary
Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 26-40 41-45 46-50 51-55 56-60 6&1l-65 66-70 71-147 Total
Grand Totals 8 33 111 271 136 33 9 1 0 0 0 0 0 0 0 602
Fercentages 1.33 5.48 18.44 45.02 22.59 5.48 1.50 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lane 1 2 Total
Grand Totals 320 282 602
Percentages 53.16 46.84
Speed Summary
Total AvgSpd 15%ile 50%ile B85%ile >55 %$>55 >60 $>60 >65 3>65
602 18.27 12.78 18.20 23.61 0 0 0 0.0 0 0.0
Am/Pm Peak Hour Totals
Speed (mph} ->5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 ->45 ->50 ->55 ->60 ->65 ->70 >70 Total
Am Hour 8-9 1 3 13 47 14 0 0 0 0 0 0 0 0 0 0 78
Percentages 12.50 9.09 11,71 17.34 10.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.98
Pm Hour 15-16 0 4 8 26 8 7 3 0 0 0 0] 0 0 0 0 56
Percentages 0.00 12.12 7.21 9.59 5.8B8B 21.21 33.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.30



F.R. ALEMAN & ASSQC.

WEST ENID DR BTWN HARBOR DR & RIDGEWOOD ERD
09-19-2011 Graph of Speed for East Bound 16:48 Pg 1

Tue - Sep 13, 2011

Speed Volume 0 40 80 120 160 200
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F.R. ALEMAN & ASSQC.

WEST ENID DR BTWN HARBOR DR & RIDGEWQOD RD
09-19-2011 Graph of Speed for West Bound 16:48 Pg 2

Tue - Sep 13, 2011
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WEST ENID DR BTWN HARBOR DR & RIDGEWOCOD RD
09-20-2011 Graph

F.R. ALEMAN & ASSOC.

of Speed for East Bound

Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

WEST ENID DR BTWN HARBOR DR & RIDGEWOOD RD
09-20- 2011 ’ Graph of Speed for West Bound 09:16 Pg 2

Wed - Sep 14, 2011
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F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0%13007.PRN 15:18 Pg
11

Sta: 870129121100 Id: 000007585101 CId: 01 Fmt: 300 - Imperial Int: 15
Min.

Start: Tue - Sep 13, 2011 at 00:00 End: Tue - Sep 13, 2011 at
24:00

City/Town: KEY BISCAVYNE County: MIAMI DADE
Location: WOODCREST RD BTWN MCINTYRE ST & HAREOR File:

D0913007.PRN
Lnl-North Ln2-South

Speed (mph) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-147 Total
Grand Totals 2 32 99 246 140 44 7 1 0 0 0 0 0 0 0 571
Percentages 0.35 5.60 17.34 43,08 24.52 7.71 1.23 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Lane 1 2 Total

Grand Totals 330 241 571

Percentages 57.79 42,21

Speed Summary

Total AwvgSpd 15%ile 50%ile 85%ile >55 %>55 >60 £>60 >65 %>65

571 18.74 13.09 18.48 24.04 0 0.0 ] 0.0 0 0.0

Speed (mph) ->5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 ->45 ->50 -»55 ->60 ->65 ->70 >70 Total
Am Hour 8-9 1 7 25 6B 24 4 0 0 0 0 0 0 0 0 0 129
Percentages 50.00 21.88 25.25 27.64 17.14 9.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.59
Pm Hour 15-16 0 3 15 33 2 0 1 0 0 0 0 0 0 0 0 54

Percentages 0.00 9.38 15.15 13.41 1.43 0.00 14.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.46



F.R. ALEMAN & ASSOC.

09-19-2011 Volume by Speed by Lane Report - D0914007.PRN 15:28 Pg
11

Sta: 870129121100 Id: 000007585101 CId: 01 Fmt: 300 - Imperial Int: 15
Min.

Start: Wed - Sep 14, 2011 at 00:00 End: Wed - Sep 14, 2011 at
24:00

City/Town: KEY BISCAYNE County: MIARMI DADE
Location: WOODCREST RD BTWN MCINTYRE ST & HARBCR File:

DO914007.PRN
Lnl-North Ln2-South

Speed (mph) 1-5 6-10 11-1% 16-20 21-2% 26-30 31-35 36-40 41-45 46-50 51-55 ©56-60 61-65 66-70 71-147 Total
Grand Totals 9 26 125 252 124 40 6 2 0] 0 0 0 0 0 1 585
Percentages 1.54 4.44 21.37 43.08B 21.20 6.84 1.03 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.17

Lane 1 2 Total

Grand Totals 358 227 585

Percentages 61.20 38.80

Speed Summary

Total AvgSpd 15%ile 50%ile 85%ile »55 %£>58 >60 $>60 >65 $>65
585 18.38 12.69 18.10 23.75 1 0.2 1 0.2 1 0.2

Speed (mph) ->5 ->10 ->15 ->20 ->25 ->30 ->35 ->40 ->45 ->50 -»55 ->60 =->65 ->T70 >70 Total
Am Hour 8-9 2 7 33 86 7 2 0 0 0 0 0 0 0 0 1 138
Percentages 22.22 26.92 26.40 34.13 5.65 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00 23.59
Pm Hour 14-15 0 2 18 25 8 3 0] 0 0 0 0 0 0 0 0 56

Percentages 0.00 7.69 14.40 9.92 6.45 7.50 0.00 0.00 G6.00 0.00 G6.00 0.00 0.00 0.00 0.00 9.57



F.R. ALEMAN & ASSOC.

WOODCREST RD BTWN MCINTYRE RD & HARBOR DR
09-19-2011 Graph of Speed for Lane North Bound 16:50 Pg

Tue - Sep 13, 2011
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F.R. ALEMAN & ASSOC.

WOODCREST RD BTWN MCINTYRE RD & HARBOR DR
09-19-2011 Graph of Speed for Scuth Bound 16:50 Bg

Tue - Sep 13, 2011
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241 17.9 12.7 18.4 23.9 0 0.0 0 0.0 0 0.0



F.R.

WOODCREST RD BTWW MCINTYRE RD & HARBOR DR

ALEMAN & ASSOC.

09-20-2011 Graph of Speed for North Bound

Wed ~ Sep 14, 2011
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F.R. ALEMAN & ASSCC.

WOODCREST RD BTWN MCINTYRE RD & HAREOR DR
09-20-2011 Graph of Speed for South Bound 09:19 Pg 2

Wed - Sep 14, 2011
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TRAFFIC CALMING REPORT

APPENDICES

APPENDIX B

(Summary of Speed Analysis)




[“speed range ' —
"e‘mp'h' <= 610 | 1115 | 1620 | z12s | 2630 | 3135 | seap | ar4s | aes0 | 5155 | 5660 | 165 | es70 | »70 | Totalva Roadway Link
13:56p 2 1z 57 174 317 231 102 19 0 0 0 0 1 ] ) 515
14-Sep Q 8 51 206 329 229 71 E] D 2 Q D 0 D 4] 505
EB Volume 1 10 54 190 373 230 87 14 0 1 0 0 1 0 ) 510
13-5ep 2 7 21 100 353 157 37 12 1 0 0 0 0 1 1 gaz | %N Or £ of Crandon Blud
14-Sep 1 3 23 119 426 132 31 10 3 0 0 i 0 0 1 749
Wo Volume | 2 5 22 110 250 135 34 1 2 0 0 0 0 1 1 721
13 Sep 0 7 20 87 208 116 % 6 0 T 0 0 0 a 463 B
e e e e BT
Slumes : : : - : MASHTA DR & WEST
135ep o 7 31 51 114 FE) 9 2 ) 0 1 o 0 0 0 798
HEATHER DR
Té-Sep 2 7 a1 107 58 a5 | 12 2 ) 0 0 o 0 o 0 314
SB Volume 1 7 36 95 106 a3 1 2 o 0 1 D o 0 o 306
13-Sep 1 10 65 a7 80 T} T [ o 0 o 0 0 ' 1 312
e e e e L e
Ao = ~ Wi !
13-5ep 1 12 60 139 57 28 7 ) 0 0 1 0 0 D 1 g |ARBORDR :Dm can
14-5cp o 11 61 154 93 51 7 0 g 0 1 0 U 0 a 378
g | WA Volume 1 12 51 147 55 40 7 1 0 [V 1 ) [ 0 1 363
;: 13-Sep 0 7 _ 24 150 599 695 203 17 0 1] 1] 0 1] 0 [1] 1705 B
14-Sep B 5 3 1 622 701 200 13 1 0 o 0 o 0 0 1763
€8 Volume 0 € 3 161 612 98 306 18 1 o ) o o v o 1734 | OCEAN LANE DR EAST OF
13-Sep o 3 38 149 600 7: 165 25 2 [4] 1] 4] )] 1] [}] 1754 CRANDON BLVD
14-5ep 1 5 pT) 173 644 713 Teg 17 2 0 1 0 0 0 0 1773
W8 Volume 1 4 34 161 622 743 177 21 2 0 1 o 2 0 9 1764
135ep 0 5 a5 152 105 EF] 15 0 0 0 D 0 1 o ) 354
R e e T i W Vi s [ s O it [ i B S M ] "o000 0 ¥Twi
u‘;ume 1 17 ;g' 82 58 1B 13 0 g [ 0 0 o 1 731 | WESTMASHTA DR & WEST
=28 B =i - Z HEATHER DR
14.5ep_ 2 3 37 105 53 24 3 1 D 1 D o 0 0 ! 232
SB Volume 2 11 44 94 56 21 3 1 1] 1 0 1] 1) g 2 232
13-Sep o 2 17 6 166 | 259 145 51 7 "o 1 b 1 0 0 696 ”
14-Sep 4] i 5 13 51 166 240 157 53 4 1 1 1 0 [1] 4 686
EB Volume 0 2 15 a5 166 250 152 51 5 3 1 1 1 [ 0 691 SEA VIEW DR EAST OF
13-5ep 0 a 19 61 125 252 151 57 11 2 1 0| o 1 0 684 CRANDON BLVD
14-Sep 0 2 1 57 158 223 163 56 17 o 0 0 0 0 T 690
WE Volume 0 4 135 [L] 142 238 157 57 14 1 1 0 0 1 1 587




Speedrange | 610 | 1125 | 1620 | 2125 | 2636 | 3135 | 3640 | 4145 | 4650 | s1.55 | 5660 | 6165 | 6670 >70 | Towtvel Roadway Link .
13-Sep 1 5 24 98 204 | 153 53 10 3 [ 1 0 s 1 0 0 552
14-Sep 1 q 33 112 202 | 155 67 1% 0 0 0 [ 0 ) 0 557
E8 Volume 1 7 29 105 203 154 &0 14 F 1 0 0 o 0 0 575 SUMNRISE DR EAST OF
13-Sep 0 7 28 64 175 m 39 20 2 [ 0 0 0 1 0 557 CRANDON BLVD
14-Sep o 5 27 70 | 175 215 g 16 2 0 1 0 0 0 1 610
W8 volume 0 5 28 67 175 213 54 18 2 0 1 0 ¢ 1 1 604 _
13-Sep 3 _15 63 123 55 18 2 0 0 0 il [ [ Q 0 279
14-Sep 3 14 66 138 73 21 4 1 0 [ 0 0 0 0 0 320
- - WEST ENID DR BTWN
& £8 valume 3 15 65 131 64 20 3 1 o 0 0 0 0 [ 0 300
& RIDGEWOD!
g 13-Sep 2 13 53 100 63 17 5 0 0 0 0 0 1 0 0 25 |ARBORDR - e
14-Sep 5 19 45 133 63 12 5 0 [ 0 0 0 0 0 0 282
WE Yolume 4 16 25 117 63 15 5 o 0 0 0 0 1 o 0 268
13-Sep 1 15 47 142 87 33 4 1 0 0 [ 0 [ 0 0 330
14-Sep 7 1 69 148 23 30 4 2 0 0 0 0 0 ] 1 358 WOODCREST RD STWH
NB Volume 4 15 58 145 BS 2 4 2 0 o D 0 0 Q 1 344 | | TYRE KD & HARBOR
13-Sep 1 17 52 104 53 11 _ 3 0 0 0 0 o 0 o 0 241 o
14-5ep 2 17 56 104 a1 10 2 0 o 0 0 0 0 0 o 227
58 Valume 2 15 54 104 47 11 3 0 0 0 o 0 0 0 0 234




GALEN DRIVE VOLUME AND SPEED SURVEY
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GLENRIDGE DRIVE VOLUME AND SPEED SURVEY
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MCINTYRE STREET VOLUME AND SPEED SURVEY
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OCEAN LANE DRIVE VOLUME AND SPEED SURVEY
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RIDGEWOOD ROAD VOLUME AND SPEED SURVEY
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Volume {vpd}
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SUNRISE DRIVE VOLUME AND SPEED SURVEY
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WOODCREST ROAD VOLUME AND SPEED SURVEY
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APPENDICES

APPENDIX C

(Traffic Calming Devices)




TRAFFIC CALMING REPORT APPENDICES

Speed Table

Traffic Circle
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TRAFFIC CALMING REPORT

APPENDICES

APPENDIX D

(Traffic Calming Request and Petition Forms)




Village of Key Biscayne

Traffic Calming Request Form

1. Contact Information

Name:

Address:

Phone Number:

Email:

2. Location of Traffic Problem:

3. Potential solutions to be considered.




Village of Key Biscayne

Petition for Traffic Calming

THE UNDERSIGNED AGREE TO THE FOLLOWING:

1. All persons signing this petition do hereby certify that they reside within the impacted area,
which is hereby defined as the street segment of :

2. All persons signing this petition do hereby agree of the following problem in the defined
impacted area:

3. All persons signing this petition do hereby agree that the following contact person(s) represent
the neighborhood as facilitator{s) between the neighborhood residents and the Village of Key

Biscayne:
Name Address Phone #
Name Address Phone #

Name Address Phone #
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Bulb Quts

5
Description \
Curb extensions to physically reduce the road's
width at intersections. Similar to lane narrowing
but used at intersection(s). Used to provide both
physical and visual narrowing of the roadway to
force drivers to slow down and to shorten the
| crossing distance for pedestrians and hence spend
less time in the intersection. Also cailed bump-
outs.

Issues Addressed
« Speeding
« Pedestrian safety

Applications
» Local streets and local collectors at
intersections. ,
» Works well with “and at

Advantages

« Reduces pedestrian crossing distance.

« Pedestrians more visible to drivers.

« Interrupts straight curb lines and slows
traffic, especially when used in series.

« Reduces turning speeds.

« Can visually enhance the street through
landscaping.

Disadvantages

« Can require some parking removal.

+ May impede bicycle traffic by restricting
travel lanes.

« Large vehicles may need to cross into
adjacent travel lanes to negotiate turns.

Evaluation Considerations
« Only possible on streets with curbs.

Design/Installation Considerations
» Landscaping can be installed to improve
aesthetics by reducing cement footprint of
bulb-out.
» Special design attention for buses making
right-turns and for bike lanes.




Chicanes

Description

A series of bulb-outs or curb extensions that
narrow the street and inserts curvature in an|
otherwise straight stretch of roadway.

Issues Addressed
s Speeding (primary)
¢ Cut-through traffic (secondary)

Applications
» Collectors and local collectors.
» Straight streets with long blocks.

Advantages
= Discourages high speeds by forcing horizontal
deflection.
¢ Reduces straight line of sight and enhances
visual breaks in the street scape.
» Provides landscaping opportunity.
» Can accommodate emergency vehicles.

Disadvantages

¢ Removes some on-street parking.

¢ Inattentive drivers rmay not abide by the new
center line, potentially impacting oncoming
traffic and bicyclists.

¢ Drivers can choose to speed down the center
line when no vehicle is traveling in the
opposite direction.

Evaluation Considerations
« Speed reduction most effective when two
vehicles are traveling in opposite directions.

'Design/Installation Considerations

» Must be designed carefully to discourage
drivers from deviating out of the appropriate
lane.

s Adeqguate space should be provided for
pedestrians and bicyclists so that they do
not need to compete for space with vehicles.

+ Landscaping must be designed so as not to
obstruct sight lines.

3

Median island ana bump'outs {haif a choker) as
7T e

Median island used as part of chicane




Chokers

Description

Mid-block curb extensions that narrow a street by
extending the sidewalk or widening the planting
strip so that two cars must pass slowly when
traveling in opposite directions.

Issues Addressed
* Speeding (primary)
¢ Traffic volume (secondary)

Applications
e Local streets, local collectors, collectors.
s Works well when combined with speed
humps.

Advantages! |
s Reduces vehicle speed.
+ May reduce traffic volume.
‘ e Opportunity for landscaping and visual
enhancements to the neighborhood.
» Can accommodate emergency vehicles.

Disadvantages
¢ Drivers can choose to speed down the center
line when no vehicle is traveling in the
opposite direction.
* Removes some on-street parking.

Evaluation Considerations
» Speed reduction most effective when two
vehicles are traversing choker in opposite
directions at the same time.
+ Speed reduction more effective if combined
with vertical deflection (Ex. speed humps,
raised crosswalks)

Design/Installation Considerations
s Adequate space behind or in front of chokers
may be provided to avoid having bicyclists
compete for space with vehicles.
= Landscaping must be designed so as not to
obstruct sight lines.

Juanita Way, Los Altos

Price Ave, Cupertino, CA
Choker/Speed Hump Combination

Two vehicles passing through choker
simultaneously




Medians and Median Islands

Description
Medians and median islands located near the
center portion of the street can be used to:

» Narrow lanes.

» Introduce horizontal deflection as part of a
chicane configuration in conjunction with er
h — .

* Provide a visual line-in sight interruption on a
straight street by placing landscaping and
trees in what was the middle of the street.

» Provide a pedestrian refuge.

A median does not have raised curbs except for a
bull nose curb on the ends of the median as visual
cue and delineation until landscaping matures. Can
be later removed.

Median islands are similar to medians but are
generally installed at intersections and have raised
curbs all around. Median islands may be used to
shorten pedestrian crossing at an intersection and
provide an opportunity for landscaping and visuall
enhancements to a neighborhood. They can also be!
used as part of a gateway to a neighborhood.

Issues Addressed
¢ Speeding
¢ Pedestrian safety

\
§ Applications
¢ Collectors and local collectors.

Advantages
s Prevents cars from passing.
* Can reduce head-on collision potential.
s Opportunity for landscaping and visual
enhancements to the neighborhood.

Description continued on next page

With bull nose curb - El Monte @ S. Clark

Center Islands witt Tt urbs
™ VY
[

Fremont be}_u_vgn Srant Rd ngnquunnyvale

q . -

El Monte between Cuesta and Covington
“ﬁ

Cuesta @ Springer

Illustrations continued on next page




Median Islands (examples)

Disadvantages

s Effect on vehicle speeds may be limited by
the absence of any vertical deflection (Ex.
speed table or raised crosswalk}.

s May require on-street parking removal.

o May restrict access to driveways in one
direction.

s May force vehicles closer to bicycle lanes.

Evaluation Considerations

+ Median islands, when used to block side
| street access, may divert traffic and may
impact emergency response time.

Design/Installation Considerations
+ Maintain lane width adequate to
accommodate bicycle travel.

-

Higgins at El Monte

:1"’_}:'_1

Lanasc: Jea mMedaian Lsiang ana

C’prlnger E|>I- =

[}
Mountain View

Pedestrian Refuge




Mini-Traffic Circles

stop signs and the driver is not required to yield to

*. from turning left in front of traffic circle,

Description

Raised, circular island placed within the middle of
residential intersections, requiring wvehicles to
divert around them, potentially forcing drivers to
slow down as they traverse around the circle.
Drivers making left turns are directed to maneuver|
in a counter-clockwise direction, exiting the traffic
circle by turning right onto the desired street.
Unlike a , a traffic circle can involve

vehicles already engaged in the traffic circle.

Issues Addressed
» Speeding and accidents (primary)
e Cut-through traffic (secondary)

Applications
» Local streets and local collectors.

Advantages(

e Reduces vehicle speeds.

+ May effectively reduce collisions.

s May discourage cut-through traffic.

¢ Provides visual break in the street scape to
reduce mid-block speeds.

e Opportunity for landscaping and visual
enhancements.

Disadvantages
= Can impact emergency response.
¢ Can cause bicycle/auto conflicts if restricted
travel lanes.
* Drivers may turn in front of circle.
+ Can cause the removal of on-street parking,
depending on design.

Evaluation Considerations
e For NTMP projects, street tree(s) in traffic
circle are maintained by the city; any
additional plants are maintainad by residents.

Design/Installation Considerations
¢ May require bulb-guts to discourage vehicles

N. Clark, Los Altos

BRY
L]

-
=

Mountain view, LA




Roundabouts

Description
A roundabout is a circular, raised island with
deflector islands that form a hub for the traffic that
flows around it and the streets that shoot off it.
Traffic circulates within roundabouts in a counter-
clockwise direction and exits the roundabout by
turning right onto the desired street. Unlike a
signalized Intersection or a mini-traffic circle,
drivers select gaps in the traffic to enter the
roundabout from each approaching street without
having to stop but having to yield to vehicles,
already engaged in the roundabout.

Issues Addressed
= Speeding
* Accidents

Applications
s Collectors, arterials @ intersections

Advantages’

» Reduces vehicle speeds.

» Reduces intersection collisions as compared
to signalized intersections and 4-way stops.

= Opportunity for landscaping and visual
enhancements to the neighborhood.

* May Increase intersection capacity depending
on turning moverments.

Disadvantages |

» May require major reconstruction of an |
existing intersection

« Continucus flow of traffic limits opportunity
for pedestrians to cross (compared to signai).

» May reduces response times for emergency
vehicles.

¢ May require a learning curve when first
installed.

Design/Installation Considerations
» Careful design needed to accommodate
bicyclists and pedestrians.
» May require additicnal use of right-of-way to
accommodate buses and large vehicles.

Proposed roundabout for Springer @ Berry
{not implemented)

Rt
L e
P

Cristo Rev Dr._ (0t wertinn. CA
rl

Alameda, CA




Radar Speed Signs

Description

Driver feedback signs that use radar to provide
motorists with an instant message, displayed on a
reader board, telling them how fast they are
driving and to encourage drivers to slow down and
drive the posted speed.

Issues Addressed
* Speeding

Applications
¢ Local collector, collector and arterial.

Advantages! |
e Highly visible and very effective educational
tool at providing and communicating
information to motorists.
e Effective for temporary speed reduction.
» Radar speed trailer is portable.

Disadvantages
s Not self-enforcing.
» Duration of effectiveness may be limited.,
s Relatively expensive.
+ Not aesthetically pleasing.

Evaluation Considerations
. » May detract from the quaint appearance of a
1 street.

Design/Instaliation Considerations
* Install at a location that minimizes visual
impact of flashing message on adjacent
residential properties.

JPMNNger nedar Kosita

T

Miramonte near Stanley

Radar Speed Trailer




Raised Crosswalks/Speed Tables

| Description

A speed table (i.e., trapezoidal shaped speed
hump) designed as a pedestrian crossing. Typically
implemented as a 3 inch elevated, 10 foot wide flat
“table” in the center with 6 feet transition ramps on
either side that are gently sloped. Has higher
design speeds than those for _ and
thus designed for streets with higher speeds and
volume,

Issues Addressed
s Speeding
¢ Pedestrian safety

' Applications
¢ Local collectors and collectors
s Mid-block placement
s Appropriate for school crossings.

AdvantagesC

e Effectively reduces vehicle speeds.

e Increases crosswalk visibility & safety.

e Volumes typically decrease where cut-
through traffic is a problem.

¢ Should not require parking removal.

* Smoother on large vehiclesvthan speed
humps.

Disadvantages

» May cause increase in noise at raised
crosswalk and on streets with a high volume
of bus and truck traffic. ‘

e May cause increase in emergency vehicle
response but not as much a. .

¢ Pedestrians may falsely assume that
motorists see them and will yield,

Evaluation Considerations
* Same as those for o :

Design/Installation Considerations

¢ Street grade must be less than 8%
P

Berry Ave in front of Loyola School

El Mante af back of Almand School
[

Colorea stampen aspnait speea rable

L]

Spvcu ey (=3 ucitea iy avels




Roadway Narrowings

Description

Roadway narrowings are used to control and
constrict vehicle travel paths to encourage slower
speeds. The lane width can be reduced, with
excess asphalt then striped with a bicycle lane or
paved shoulder; these treatments make the driving
'area appear to be narrow without adding curbing to,
physically narrow the roadway. The street can also|
be physically narrowed by extending sidewalks and
providing landscaped areas.

Issues Addressed
s Speeding
s Pedestrian and bicycle safety

Applications
s {ocal collector, collector, arterial
s Streets adjacent to or near schools

Advantages/]
* Increases pedestrian and bicycle safety
* Self enforcing

Disadvantages
s May not result in significant speed reduction
when not used in conjunction with other
devices |
+ May leave excess asphalt to right of roadway,
negating effect of visual narrowing

J Evaluation Considerations

e Need to determine whether narrowing may
significantly divert traffic to surrounding
streets.

Design/Installation Considerations
¢ Minimum lane width, as determined by city,
must be maintained.
¢ Colored slurry can be used designate hicycle
path for added visibility and delineation.
» Excess asphalt to right of bike lane may

negate effectiveness,

Use of colored asphalt to designate bicycle lane and
narrow vehicle lane.




Speed Humps

Description

A wave-shapad raised pavement that typically
extends the full width of the street. The
combination of different heights, lengths, and
approach ramps will affect the speed a vehicle can
comfortably go over the hump; therefore, a speed
hump can be designed for a desired speed at which
it may be navigated without causing discomfort to
the driver or damage to the vehicle. Discomfort
increases as speed over the hump increases.

Typically placed in series and spaced as a function
of the desired mid-point speed between devices.

Issues Addrassed
¢ Speeding

Applications
+ Residential, local streets.
+ Not allowed on collector & arterial streets.
s Mid-block placement, not at an intersection.
» Works well with neckdowns and ¢*

AdvantagesO
+ Cost effective speed control.
+ Self-enforcing,
+ Deters cut-through traffic and reduces
corresponding noise.
e Does not impact parking.

e Requires minimum maintenance.
« Bicycle friendly.

Disadvantages

« May shift traffic to parallel streets.

» May cause an increase in noise at speed
hump, especially on streets with a high
volume of bus and delivery truck traffic.

+« May increase emergency vehicle response.

e Requires signage and markings that may be
considered unsightly.

{facr 1 14 LS

Asphalt sp 'w nump nun snark's tootn markings

N

1
Stamped asphalt in Cupertino, CA

rol
by 1 L

Starmpeu gray colorea aspnait

Bpwsd Burp Speeq Hump

Speed Bump vs Speed Hump
IHustrations continued ¢ v & t




Speed Humps (continued)

‘ —

Evaluation Considerations

¢ Impact on Emergency Response Vehicles:
Response times must remain within allowable
upper limit. Speed tables and
should also be considered.

+ Impact on Noise: Depends on vehicle profile
of street. Slightly lower when mostly cars.
Slightly higher when a significant percentage
of bus and trucks traffic,

e Impact on Aesthetics: Depends on type of
markings, signage and materials used.

 Impact on Property Values: inconclusive.lt

Design/Installation Considerations

= Hump heights range between slightly below 3
inches and up to 4 inches depending on
target speed, with trend toward 3 - 3 1/2
inches maximum.

¢ Hump lengths range from 12 to 14 feet.

* Humps in a series must be properly spaced
to encourage driving at constant target speed
and to avoid noise from breaking and
acceleration immediately before and after
each device.

+ Difficult to construct precisely; may need to
specify a construction tolerance (e.g. £ 1/8
inch) on height.

+ Must be sufficiently marked. Often have
signage. At a minimum, an advance warning
sign before first hump in series.

» Desired speed at speed hump should take
into account that SUVs can typically navigate
over a speed hump faster than a passenger
car.

» Brick colored stamped asphalt can be used
for aesthetic value.

+ Street grade must be |less than 8%.

.

. ]

Speed humps with
embedded V-shaped markings

£

A wider speed hump

a 3

[1] "The Economic Impact of Speed Humps on Housing Values," ITE
Journal, January 2000, Gwinnett County Department of

Transportation, Georgia, by W. Martin Bretherton, Vince Edwards,
Miao.
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The Influence of Traffic Calming
on Emergency Response Times

BY CRYSTTAL ATKINS AND MICHAEL COLEMAN

42

PORTLAND, OREGON
PERFORMED A RESEARCH
PROJECT TO MRASURE THE
AFFECTS OF TRAPFFIC CIRCLES
AND SPEED BUMPS ON
RESPONSE TIMES FOR
VARIOUS TYPES OF FIRE
APPARATUS.

THE CITY OF PORTLAND, ORE-
gon USA is well known for its quality
of neighborhoods and the effores that
have been made ro maintain and
enhance the livability of these neigh-
borhoods. Pare of this success is a result
of the city’s Traffic Calming Program
which has been effective in minimizing
the impacts of traffic on neighborhood
streets. The program has been in exis-
tence for over 12 years with a primary
goal of reducing overall traffic speeds
on residential streets.

Traffic calming devices are used on
Portland’s neighborhood streets when
traffic conditions are out of character
with their adjacent residential, institu-
tional and recreational land uses. Calm-
ing devices are used to slow vchicle
speeds; to encourage the use of more
appropriate srrcets for through trips;
and to enhance pedestrian, bicycle and
transit safety. To date, 70 traffic circles
and approximately 310 speed bumps
have been installed on numerous
neighborhood collector and local ser-
vice streets throughout the city. The
devices have proven to be effective ac
slowing traffic withour sigrificantly
impacting convenience, mobility and
travel cime for drivers.

Unfortunately, traffic calming
devices thar reduce overall vehicular
speeds can also impact emergency
response vehicles by tncreasing their
response times. City staff from the
Traffic Calming Program and the Fire
Bureau historically have worked
rogether to review
and/or develop traf-
fic calming project
designs. But given che number of exist-
ing and planned traffic calming
devices, the Fire Bureau has become
more conceened in recent years abouc
the cumulative impact of these devices
on their ability to respond ro emergen-
cies in a timely manner. Neighbor-

hoods also are struggling with how best
to address the problem of speeding
craffic on their screets while not
impacting response times for emer-
gency service providers.

RESEARCH METHOD

To better understand the impacts of
rraffic calming, the city performed a
rescarch project to measure the affects
of borh traffic circles and speed bumps
on response rimes for various types of
fire apparatus during the fall of 1995.
The Bureau of Traffic Management and
the Fire Bureau conducted a thorough
data collection effort to help quantify
the relationship between three rypes of
traffic calming devices and fire vehicle
travel times, Different types of fire
vehicles were driven on streets calmed
with vraffic circles, 22-foot (ft) speed
bumps and 14-ft speed bumps. Figures
1, 2 and 3 illustrate the three devices.
Table 1 lists basic information abour
the types of fire vehicles used in this
study.

The testing considered four vari-
ables thar influence the speed at which
a fire vehicle can be negotiated around
traffic circles or across speed bumps.
The variables tested are: the driver, the
type of fire vehicle, the desirable vehicle
speed and the types of calming devices.
The darta collection effort involved six
fire vehicles of varying characreristics.
Test runs were conducted on a total of
six srreets. Two streers had 22-ft speed
bumps, two had 14-ft speed bumps and
two had craffic circles. A rotal of 36 dif-
ferent drivers participated in the test-
ing. The total number of test runs on
each street was four per vehicle, or 24
runs per street.

Each test run was videotaped. The
camera recorded the vehicle speeds char
were detected and displayed by a radar
gun. The rime of day, to rhe nearesr sec-
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ond, was superimposed on the record-
ing. The speed and time information
for each cest run was transcribed from
the videotapes ro a spreadsheer. The
information for each tun was used to
calculate the distance traveled after
each second, as well as the vehicle’s dis-
tance from the srarring line after each
second of the run.

For various combinarions of the four
variables, the time needed to travel a
length of stteer that had no calming
device was compared to the time
needed to travel the same length with a
calming device. The time and impact
distance required to decelerate from a
desirable response speed, negotiate the
calming device and accelerate back 1o
the original speed was determined from
the dara. The time required to travel
the same impact distance withour a
calming device to influence the desir-
able response speed was calculated. The
difference between the two travel times
equals the delay associated with the
calming device, This delay-per-device
was calculared for all six vehicles as chey
negotiated every calming device on the
six test streets. Delays-per-device were
calculated for desirable response speeds
of 25, 30, 35 and 40 mph.

FINDINGS

The results of the ciry's research are
presenred in Tables 2, 3 and 4. Depend-
ing on the type of fire vehicle and the
desirable response speed, the three
devices were found to create a range of
delays for each device as follows:

OPTIONAL

o

A YRR RE .
v BTN it

L)

GFTIONA,

ticure B Trafhic Circde {Typical)

SECTION
PARABOLIC ~, FlAr P Led
=N ka
1 3'
L 13

.

- ! OVERALL
i W ‘

WI./HP RATIO

1P} (1385747} [ TIME {SECONDS) ]
ENGINE 18 29'10" 15's" 34,860 185 - 148 19
RESCUE 41 21" i, Sl ., - 185 B L S
SQUAD I’ 27 14'6" 23,170 t s B4 17
TRUCK 1 .r 48" 210" 53000 | 450 18 20
TRUCK 4 | 57" 13'0" 53,960 | _450 120 - - S
TRUCK4I | 376" | 169" 42,100 | 350 w37
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BMI ;s currently conducting a safety
study for NCHRF. The facus of this study
is to develop an improved accident war-
rant for traffic signal installation. The
study requires a national sample of
intersections that have had signal con-
tral installed or remaved between 1993
and 1995. The researchers would like to
invite all state and local agendes to par-
licipate in this study by submitting a list
of potential study sites. Preliminary
infarmation should include the
following:

How many intersections in your
jurisdiction have had signal control
installed or removed between 1993 and
19957

Is accident data for these inter-
sections available for the period
between 1989 and 19967 Is the acci-
dent data available in electronic format
{computer file)?

Of the above listed intersections,
how many have had signal control
installed based upon intersection
safaty?

Also, please provide the following
identifying information when submit-
ting responses:

Name

Position

City or State agency name

District/Department

Telaphone

Fax

E-mail address

Submittals can be sent to:
Michael Obermeyer
BMI

Suite 700

8330 Boone Boulevard
Vienna, VA 22182
703/917-0710;
BMIVA1@AOL.COM

o 22-f¢ speed bumps: 0.0 w0 9.2 ser-
onds of delay per bump

o {4-ft speed bumps: 1.0 to 9.4 seconds
of delay per bump

* Traffic circles: 1.3 10 10.7 seconds of
delay per circle

The drivers’ performances did not
appear to significandy influence the
results. Their choices of decelerarion and
acceleration rates as well as their choices

of minimum speeds near the devices
were very consistent.

CONCLUSIONS

The results provide quantirarive data
that can be used in the determination
of the impacts of ¢ne or more traffic
calming devices on fire response times
along a given emergency response

influence.

because of the speed bump’s influence.

LOWEST TRAVEL TIME IMPLACT
: SPEED SPEED DELAT DIATAMCE
~': {BAPH) [9FH) SECONREY LFEET)
9P : T .7 { :
] 35 i 1 B - 505
cehitogl AWEE THIR 40 5.0 752
LT | HE ) : > I
'RESCUE 41 34 25 L Do 13 0
i JAEEY. 30 0.0 0
! 34 35 O3 5 118
33 34 40 15 263
SQUAD L | - A - AREAE wilh 8L, SRITRE pd KRRV
Bl 24 30 1.0 4
24 35 S SL 23
24| 40 14 708
FRUCK 1 2 ¢ =i ) 0.6 137
i) PO 30 ' 14 320
22 35 3.0 600
22 . 40. 4.9 885
TRUCK 4 16 25 1.8 254
16 ) 34 449
16 35 5.9 674
i RN 40 T 1039
TRUCK4l | t4 25 3.0 316
t4 30 48 622
= W » | 7 912
4 40 93 _ 13

Lawers Speed: This is the lowest speed a vehicle travels when crossing a 22-foor speed bump.
Desirable Speed This is the speed a driver might wish ta teavel if there were no speed bumps.
Travel Time Delay: This is the additional time required 1o travel re 2 destinadon due 1o a 22-foor speed bump's

Tmpact Distance: This is the length of sercet where a given vehicle cannor be driven at a given desirable speed
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route. While this information is obvi-
ously useful for planning and designing
individual traffic calming projects,
addirional information is necessary in
order to make a complete assessment of
these impacts. Specifically, chis
includes: 1) the types of fire vehicles
responding to emergencies; 2) the
desirable and appropriate speed of fite
vehicles at each of the calming devices

locaced along the response route; 3) the
geographical area chat will be affected
by any increase in delay to responsc
times; and 4) the use of chis route by
fire vehicles given the likely demand for
emergency services and the availability
of good alternative roures, Further, a
full assessment of the impacts on
response times for a given set of raffic
calming devices needs to be balanced

12 30 41 434
3 12 3s: 59 . 811
12 40 3.3 852
TRUCK1 1 25 F0 4 268
i i1 30 4.9 453
w1 ‘ 35 6.6 646
i L 40 94 ! 931
| !
TRUCK4 12 25 34 D L
12 30 4.9 485
X 12 35 6.8 732
B 7 12 40 1 9.1 1053
TRUCK 41 12 k B L 3 327
12 30 47 472
——_— 12 35 6.6 762
I 12 40 8.6 1152 !

bremp’s inffuence.

bocause of the speed bump’s influence.

Lewweer Speee- This is che lowest speed a vehicle reavels when crossing # 14-foot speed bump,
Desirable Speed: This it the specd o drivet mipht wish o travel if thete were no speed bumpa,
Trawt Tinre Deluge This is the addicional time sequired 10 travel 0 2 desinaron due © 2 14-fbor speed

Impact Diganse: This is the length of sicect wheee a piven vehicle mnmot be driven at the desired speed

(POSITIONS, from page 653

CHAIR IN TRANSPORT
EFFICIENCY

Quaensland Unlversity of Technology
(QUT] is ona of Australias largest
universities oparsting on three Brishane
campusas with over 29 000 students, QUT
Is an squal opportunity smployer.

The School of Civil Engineering is one of the
major cenitres of clvil engineering education
in Australia and has a vacancy for the above
new position. The Chair and other assaciated
programs are funded by a major grant from
Main Raeds and Queenstand Transport.
CONDITIONS: Appoiniment is available
for five vears at Lhe level of Professor
$AUD36 637 pa. Conditions include
subsidised superannuation, relocation
assistance and professional experience leave.
New professors at QUT are eligible for a
$AUD25 00¢ grant to use on work related
projects. The University reserves theright to
offer the position at the level of Associate
Prolessar if there is no suitable candidate for
appointment as Professor.
INFORMATICN: For information on thls
pasition contact Professor Rod Troutbeck,
Hesd of School on telephone +61 7 3864 754),
facsimilie +617 3864 1515 or email
r.troutbeck@qutedu.au or from the QUT
Home Pageat hitp:/ / www.qut.eduau/ (see
Employment Opportunities).

QuT

A university for the
real world

engineering and
environmental

[OCPPORTUNITIES|

Rizzo Associales if @ leading ragincering and
envirorinerital congulting firm, Wr are mpidly growing
axd hove the following openings.
trangportation We are secking owo candidaies, One
engineer will prepare wraftic impact/ access
swedies and improvemens pany,
enmicor/ subarea ransportation snadks,
parking snudies, and EIRs/E15s
Microcomputer application
experience in watfic operadons
essenaal Onc will prepare highnway
desipn PS&E submissions, including
roaduay desipn, draznage, and uliny
relocations, Familiacicy with MHD
standards. Positions requinc BS/BA
in civil or cranspartation
engincering, EIT and 2 minimum
of 2 years rclevant experience.
ACAD or Solidesk shﬁ: preferred.

cadd Individual will produce highamy,
draftaperson civil, and udlity design plans d
within establishied standards and
QC procedures. Familinsity with
MHD projeets wheee CA/THT
drafting and graphics standards
are applcd. Fxptrionce on ACAD
requured; Softdesk preferred. Two

years relevant experience.

Plonge serd your msume and cover letter bo Rizzo Associales,
e, Hurerit Rezanrees Manager, 235 Wt Central Sirect,
Matsek, M 01760 Fax (508) 551-118% W are commitied

lo diversity anid are ur EEQ employper.
"RIZZO ASSOCIATES, INC.

AN EMPLOYXE-OWNED COMPANY
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the broader public safery policy issue;
this being the tradeoff associated wich
slowing vehicular traftic on neighbor-
hood sureers while increasing emer-
gency vehicle response times,

The city is currently addressing this
policy issue by initating an 18-month
planning process that will basically take
this question our to the community for
an open public discussion and review of

with the benefits of traffic calming on
reducing speeding problems and
enhancing public safery and livability
along neighborhood streets.

This research project provides the
initial quantitative data that is neces-
sary to begin w weigh rthe pros and
cons of traffic calming. More impor-
tantly, chough, it will be useful as pare
of the communiry-wide discussions on
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Lowess Speed: This is the lowesc speed a vehicle travels when navigating around a craffic ciedle.
Derirable Speed: This is the speed a driver might wish to travel if there were no teaffic circles.
Travel Time Delay: This is the additional time required to travel to a destination due 1o a uaffic circle’s
influence,
Fnpurcs Distance: This is the lengrh of streer where a given vehicle cannor be driven at the desited speed because
of the traffic circle’s influence,

16

the safety issues and tradeoffs. A eask
force made up of seven cirizen represen-
tatives and one representative each
from the ‘Transportation, Police and
Fire Bureaus will he appointed by the
City Council to address rhis issue. The
task force's work will consist of: devel-
opment of criteria to be msed to desig-
nate €MErgency response routes
throughout the city, development of
classification definirions and descrip-
tions, including a range of craffic
calming solutions available for different
streers; development of classifica-
tion policies; and development of
recommendations.

The firal work product will be an
adopred ser of emergency responsc
routes that will be incorperated inro
the city’s transportation master plan.
This planning effort is beliecved to be
the first of its kind in resolving the
increasing conflict between rraffic
calming and emergency service
responses. W

CRYSTTAL ATKINS

has mare than 17 years af experience in progrant
and praject planning, management and public
inpolverent. She bas been tnitrumental in devel-
aping two traffic calming programs and has
implemnented over 20 eraffic calming projects,

MICHAEL COLEMAN, 7%,

has more than 15 years of expericnee in mans-
portation planning, design and traffic engineer-
ing. He bws oxtensive experience in providing
management drd design services for sraffic calm-
ing projeces. In actdition, Mr. Coleman has con-
ducted extensive research inga fraffie cabming
device design and effectiveness,
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