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EXECUTIVE SUMMARY

The Congestion Management Process

(CMP) is a systematic study that provides

for safe and effective management and

operation of transportation facilities

through the use of demand reduction and

operational management strategies.

Demand reduction may include improving

street and land use connectivity so that

fewer local trips must use arterial

roadways, as well as providing facilities for pedestrian and bicycle travel.  Operational

management strategies may include intersection and driveway improvements.

Martin MPO staff conducted the CMP Tier I Study, which identified the East Ocean Boulevard

area (East Ocean Boulevard from SE Monterey Road to SE St. Lucie Boulevard, and SE Monterey

Road from Kingswood Terrace to East Ocean Boulevard) as the ideal roadway segment for

detailed CMP Tier II Study to identify congestion and mobility deficiencies.  The MPO

contracted with Kimley-Horn to conduct the CMP Tier II operational analysis of the study area,

which includes identifying recommended CMP improvements.  The future Tier III funds,

implements, and evaluates the CMP strategies.

This report describes the traffic operational analysis study

undertaken to address the feasibility of potential CMP

improvements along East Ocean Boulevard and SE Monterey

Road.   As  part  of  the  CMP  Tier  II  Study,  three  public

workshops were held to engage the public for ideas and
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input.  In addition, staff from the Martin MPO, Martin County, City of Stuart, and Kimley-Horn

conducted a walking audit identifying areas in need of CMP strategies.  The study included

assessing side streets and driveways that connect to East Ocean Boulevard that serve

surrounding land uses, particularly the need for safe pedestrian accessibility and connectivity.

The operational analysis study found that the proposed Tier II CMP improvements operate

within acceptable traffic flow thresholds in the area and generally improve safety conditions.

The following improvements are recommended.

¶ Install three mid-block pedestrian crosswalks with concrete median refuges, special

emphasis crosswalk markings, and solar-powered rectangular rapid flashing beacon

(RRFB) signage.

¶ Combine the northbound left-turn lane and the northbound through lane on SE

Monterey  Road  at  the  East  Ocean  Boulevard  intersection  and  create  a  median  that

extends to just south of the Walgreen’s/County Administration Center driveway.

¶ Install no turn on red condition and leading pedestrian interval (LPI) signal timing for

northbound right-turn lane at SE Monterey Road and East Ocean Boulevard intersection.

¶ Install turning vehicles stop for pedestrian signs at signalized locations (MUTCD R10-15).

¶ Install access management median at the Ocean East Mall shopping center driveway.

¶ Install new sidewalk on the north side of Kingswood Terrace.

¶ Construct potential Kingswood Connector roadway connecting Kingswood Terrace to

East Ocean Boulevard including sidewalks and bike lanes.

o Install traffic signal at SE Monterey Road and Kingswood Terrace intersection.

¶ Install electronic speed feedback signs to address the high prevalence of speeding.

¶ Utilize low speed design principles to help address the high prevalence of speeding.

¶ Work with the City of Stuart and private landowners to install connectivity

improvements between shopping areas on the north side of East Ocean Boulevard.
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Tier II study area overlaid on Treasure Coast Loop Trail

INTRODUCTION

One of the Federal requirements of the Martin Metropolitan Planning Organization (MPO) is to

maintain  the  Congestion  Management  Process  (CMP).   The  CMP  is  a  systematic  study  that

provides for safe and effective management and operation of transportation facilities through

the use of demand reduction and operational management strategies.  Tier I is the planning

process through which a segment of roadway is chosen for further study.  Tier II analyzes the

selected section of roadway to perform a detailed operational analysis.  The operational

analysis results in specific recommendations.  It is important to note that when assessing the

performance of a particular roadway, all transportation modes should be included.  Tier III

funds, implements, and evaluates the CMP strategies.

Martin MPO staff conducted the CMP Tier I Study, which identified the East Ocean Boulevard

area (East Ocean Boulevard from SE Monterey Road to SE St. Lucie Boulevard, and SE Monterey

Road from Kingswood Terrace to East

Ocean Boulevard) as the ideal

roadway segment for detailed CMP

Tier II Study to identify congestion

and mobility deficiencies.  In addition,

the study corridor is on the alignment

of the proposed Treasure Coast Loop

Trail identified in the 2035 Martin-St.

Lucie Long Range Transportation Plan (LRTP).

The  MPO  contracted  with  Kimley-Horn  to  conduct  the  CMP  Tier  II  operational  analysis  of  the

study area.  A traffic operational analysis was conducted to identify and assess the feasibility of

the CMP improvements along East Ocean Boulevard and SE Monterey Road.  The operational

study considers the need for pedestrian accessibility and connectivity within the study area, as



East Ocean Boulevard/SE Monterey Road Corridor Traffic Study

K:\FTL_TPTO\043096002-Martin Co MPO  TO #4\Report\MC Ocean Boulevard Report_05-22-2014.docx Page - 4 May 2014

well as the potential Kingswood Connector roadway that may help relieve demand for short

trips on East Ocean Boulevard and SE Monterey Road by connecting Kingswood Terrace to East

Ocean Boulevard, thereby providing alternative access to shopping, office, and medical

destinations for local trips within the study area.  Pedestrian and bicycle facilities are

recommended along the Kingswood Connector to encourage and facilitate short trips to be

made on foot or by bicycle.  Comparative traffic demand forecasts are presented to address

future (2035) traffic demands with and without the CMP improvements.

As part of the CMP Tier II Study, staff from the Martin MPO, Martin County, City of Stuart, and

Kimley-Horn conducted a walking audit identifying areas in need of CMP strategies.  The study

included assessing side streets and driveways that connect to East Ocean Boulevard that serve

surrounding land uses, particularly the need for safe pedestrian accessibility and connectivity.

In addition, three public workshops were held to engage the public for ideas and input.

The subject study area is depicted in Figure 1.  Appendix A includes a map illustrating the wide

range of land use mix within the study area, which indicates a strong trip interaction.

Background

East  Ocean  Boulevard  (S.R.  A1A)  serves  as

an east/west roadway connecting

downtown Stuart with Sewall’s Point and

Hutchinson Island.  Within the study area,

East Ocean Boulevard passes through a

mixed commercial/office land use context in

the west, transitioning to residential in the

east.  Commercial retail and office land use

exists on both sides of East Ocean Boulevard. East Ocean Boulevard with center two-way left-turn
lane, east of SE Monterey Road, looking west
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PLANNING EMPHASIS AREA 

Florida consistently ranks in the top five states in regards to pedestrian and bicyclist deaths 

over the past decade according to National Highway Traffic Safety Administration (NHTSA) data.  

A concerted effort from all partners involved is needed to reduce both pedestrian and bicyclist 

crashes and fatalities.  The Florida Highway Safety Plan contains a vulnerable road users 

emphasis area.  A major strategy within this area is to develop and use a systematic approach 

to identify locations and behaviors prone to pedestrian and bicyclist crashes and implement 

multidisciplinary countermeasures. 

 

A major Planning Emphasis Area (PEA) for Florida MPOs in 2014 is to develop or further 

implement pedestrian and bicyclist safety initiatives.  The objective is to specifically adopt and 

implement a process to identify locations and behaviors prone to historical pedestrian and 

bicyclist crashes and develop with their applicable partners countermeasures designed to 

eliminate them.  

 

The CMP Tier II toolbox strategies and recommendations were developed consistent with the 

Florida Planning Emphasis Area (PEA) for pedestrian and bicyclist safety.  

 

  Pedestrian crossing a mid-block crosswalk with a median pedestrian refuge 
and solar-powered demand-responsive flashing safety device 
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CMP TOOLBOX

Federal guidelines state that a CMP shall include the identification and evaluation of the

anticipated performance and expected benefits of appropriate congestion management

strategies that will contribute to the more effective use and improved safety of existing and

future transportation systems based on the established performance measures.  To follow the

CMP guidelines, a toolbox of potential congestion reduction and mobility strategies aimed at

the following broad objectives has been developed.

¶ Encouraging congestion strategies beyond traditional roadway widening projects

¶ Focusing on person throughput rather than vehicle

throughput

¶ Promoting alternative modes of transportation

¶ Addressing safety concerns

¶ Reducing Vehicle Miles Traveled (VMT)

¶ Reducing air pollutant and Greenhouse Gas (GHG) emissions

¶ Addressing climate change

¶ Promoting sustainability in transportation

Special attention has been given to developing alternative methods to traditional roadway

widening such as alternative modes, transportation demand management, and technology

improvements.  When assessing the performance of a particular roadway, all transportation

modes should be included.  The Martin MPO and the Florida Department of Transportation

(FDOT) recognize that vehicular traffic can be reduced by making alternative modes safe and

attractive to the end user.

Brief descriptions and generalized implementation cost levels for these strategies are included

in this toolbox.  Generalized implementation costs are identified by using dollar signs “$” and

ranging from lower cost “$” to higher cost “$$$.” Photos, drawings, and tables were developed



East Ocean Boulevard/SE Monterey Road Corridor Traffic Study

C:\Users\stewart.robertson\Documents\Martin\MC Ocean Boulevard Report_05-22-2014.docx Page - 13 May 2014

or obtained from existing sources as necessary to provide further information and definition

regarding the strategies.  A summary of the toolbox is presented in Table 1.  The strategies

listed in the toolbox can be implemented independently or cooperatively.  The combined

impact of the toolbox strategies is far greater than any single strategy alone.

Table 1: Toolbox Summary
1. Pedestrian Crossing Treatments
2. Leading Pedestrian Interval (LPI)
3. Green Color Bike Lanes
4. Buffered Bike Lanes
5. Bicycle Parking
6. Bus Stop Improvements
7. Turn Lane Restrictions







http://labikas.files.wordpress.com/2012/06/sf-embarcadero-bryant-12jun25-3235.jpg
http://la.streetsblog.org/wp-content/uploads/2012/02/2-3-12-Broken-Green-Lane.jpg
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EXISTING (2013) TRAFFIC CONDITIONS

A.M.  peak  period  (7:00  to  9:00  A.M.)  and  P.M.  peak  period  (4:00  to  6:00  P.M.)  turning

movement counts were collected on December 5, 2013 (Thursday) at the following

intersections:

¶ SE Monterey Road and Kingswood Terrace

¶ SE Monterey Road and Blake Library Driveway

¶ SE Monterey Road and Martin County Government Center Driveways

¶ East Ocean Boulevard and SE Monterey Road

¶ East Ocean Boulevard and Ocean East Shopping Center (unsignalized)

¶ East Ocean Boulevard and Ocean East Shopping Center (signalized)

¶ East Ocean Boulevard and Vista Pines Driveway

¶ East Ocean Boulevard and Kingswood Driveway (unsignalized)

¶ East Ocean Boulevard and SE St. Lucie Boulevard

The volumes were collected in 15-minute intervals and the peak hour was determined for each

intersection.  The Florida Department of Transportation (FDOT) peak season conversion factor

was applied to the traffic counts to adjust the traffic to peak season volumes.  The appropriate

peak season conversion factor for the counts collected on December 5, 2013 is 1.18.

In addition to vehicular turning movement count data, 24-hour count information was obtained

from the Florida Department of Transportation for East Ocean Boulevard and SE Monterey

Road at the following count locations within the study area.

¶ East Ocean Boulevard east of SE Monterey Road (Station #89-0148)

¶ SE Monterey Road south of East Ocean Boulevard (Station #89-0029)
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Two (2) 24-hour speed and volume counts were collected for this study.  One speed and 

volume count was collected on East Ocean Boulevard just west of the Kingswood Driveway and 

one speed and volume count was collected on SE Monterey Road just south of Kingswood 

Terrace.  

 

Detailed field reviews of the corridor were conducted to note the existing roadways typical 

section, number of travel lanes per block, turning lane configurations, travel lane dimensions, 

and other pertinent field dimensions. 
 

The turning movement counts, FDOT peak season factor category report, and signal timing data 

provided by Martin County are included in Appendix D.  Figure 2 presents the peak season 

existing turning movement volumes at the study intersections during the weekday A.M. and 

P.M. peak hours. 
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EXISTING (2013) CAPACITY ANALYSIS

Intersection capacity analyses, roadway link capacity analyses, speed data analyses, and

multimodal level of service analyses were conducted under existing (2013) conditions.  Crash

data analyses were conducted for the roadways and intersections within the corridor for years

2011 through 2013.  Below summarizes the four (4) analyses.

Intersection Capacity Analysis

The operating conditions were analyzed for study intersections, for existing (2013) conditions

using Trafficware’s SYNCHRO 8.0 Software, which applies methodologies outlined in the

Highway Capacity Manual, 2010 Edition.  Synchro worksheets and signal timing data for the

study intersections are included in Appendix I.  A summary of the intersection analyses for the

A.M.  and  P.M.  peak  hours  is  presented  in  Table  2.   As  this  table  indicates,  all  the  study

intersections are expected to operate at adopted levels of service (LOS D or better) overall

during the A.M. and P.M. peak hours under existing (2013) conditions with the exception of the

stop-controlled westbound approach of SE Monterey Road at Kingswood Terrace in the A.M.

and P.M. peak hours and the stop-controlled eastbound and westbound approaches of SE

Monterey Road at Government Center South Driveway.  This result is common during peak

periods where a high traffic volume free-flowing major street intersects with a stop-controlled

minor street.

Roadway Link Analysis

Roadway segments along East Ocean Boulevard and SE Monterey Road were analyzed for both

daily and peak hour conditions.  The most recent FDOT twenty-four hour count data at the time

of the study analysis were collected in 2012 for the following roadway segments:

¶ East Ocean Boulevard east of SE Monterey Road (Station #89-0148)

¶ SE Monterey Road south of East Ocean Boulevard (Station #89-0029)
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Table 3 provides a summary of the daily and two-way peak hour roadway segment analysis for

2012 traffic conditions.  The results indicate that the study roadway segments operate below

the adopted level of service for both analysis periods.

Additionally, the traffic volumes from FDOT’s 24-hour traffic counts were plotted by 15-minute

intervals and compared to the capacity of the roadway within a 15-minute period in order to

measure the traffic congestion duration and intensity.  FDOT’s generalized level of service

tables do not provide a 15-minute two-way capacity; therefore, to generate a 15-minute two-

way capacity, the two-way peak hour capacity was divided by four.  Figures 3 and 4 illustrate

the 24-hour counts in 15-minute intervals for both East Ocean Boulevard and SE Monterey

Road.  The results indicate that both roadways operate under capacity, and as a result, should

not experience significant congestion.

Multimodal Level of Service Analysis

A multimodal level of service analysis was conducted for East Ocean Boulevard and SE

Monterey Road to evaluate the existing pedestrian level of service (PLOS) and bicycle level of

service (BLOS) within the vicinity of the East Ocean Boulevard study corridor.  PLOS and BLOS

were calculated according to methodology established in the 2009 FDOT Quality/Level of

Service (QLOS) Handbook.  The PLOS Model is based on the following facility characteristics:

¶ Presence of a sidewalk

¶ Width of sidewalk

¶ Width and type of buffer

¶ Percent of segment with occupied on-street

parking

¶ Width of outside thru lane

¶ Width of shoulder or bicycle lane

¶ Number  of  motor  vehicle  thru  lanes  (per

direction)

¶ Directional volume of motorized vehicles in

the peak 15-minute period

¶ Motorized vehicle speeds

In the PLOS Model, pedestrian levels of service are determined by assessing the above variables

in the following equation and then applying the LOS thresholds to the calculated scores.
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PLOS = -1.2276ln(Wol +  Wl + fp x  %OSP + fb x  Wb +  fsw x  Ws) + 0.0091(Vol15/L) + 0.0004SPD2 +

6.0468

Where:
¶ PLOS = Pedestrian Level of Service score
¶ ln = Natural Log
¶ Wol = Width of outside lane
¶ Wl = Width of shoulder or bicycle lane
¶ fp = On-street parking effect coefficient (=0.20)
¶ %OSP = Percent of roadway segment with occupied on-street parking
¶ fb = Buffer area barrier coefficient (=5.37 for trees spaced 20 feet on center)
¶ Wb = Buffer width (distance between edge of pavement and sidewalk, feet)
¶ fsw = Sidewalk presence coefficient ( = 6 – 0.3Ws)
¶ Ws = Width of sidewalk, feet)
¶ Vol15 = Volume of directional motorized vehicles in the peak 15-minute time period
¶ L = Total number of directional thru lanes
¶ SPD = Average running speed of motorized vehicle traffic (mph)

The facility characteristics needed to complete the BLOS calculation are listed below:

¶ Average effective width of the outside thru lane (including bike lane if provided)

¶ Number of motor vehicle thru lanes (per direction)

¶ Directional volume of motorized vehicles in the peak 15-minute period

¶ Posted speed limit

¶ Percentage of heavy vehicles

¶ Pavement condition

In the BLOS Model, bicycle levels of service are determined by assessing the above variables in

the following equation and then applying the LOS thresholds to the calculated scores.

BLOS = 0.507ln(Vol15/L) + 0.199SPt(1 + 10.38HV)2 + 7.066(1/PR5)2 – 0.005(We)2 + 0.760

Where:
¶ BLOS = Bicycle Level of Service score
¶ ln = Natural Log
¶ Vol15 = Volume of directional motorized vehicles in the peak 15-minute time period
¶ L = Total number of directional thru lanes
¶ SPt = Effective speed factor = 1.1199 ln(SPp – 20) + 0.8103



East Ocean Boulevard/SE Monterey Road Corridor Traffic Study

C:\Users\stewart.robertson\Documents\Martin\MC Ocean Boulevard Report_05-22-2014.docx Page - 27 May 2014

¶ SPp = Posted Speed Limit (a proxy for average running speed)
¶ HV = Percentage of heavy vehicles
¶ PR5 = Federal Highway Administration’s (FHWA’s) five-point pavement surface condition rating
¶ We = Average effective width of the outside thru lane (which incorporates the existence of a designated

bicycle lane or a paved shoulder if present)

As shown in Table 4,  SE Monterey Road and East  Ocean Boulevard operate with a PLOS of  C.

Based on the BLOS analysis, SE Monterey Road and East Ocean Boulevard operate with a BLOS

of D.  The PLOS and BLOS data and calculations are provided in Appendix E.

Speed Data Analysis

The purpose of collecting speed measurements is to determine the magnitude of vehicle

speeds within the corridor.  Twenty-four hour speed measurements were collected on East

Ocean Boulevard just west of the Kingswood Driveway and on SE Monterey Road just south of

Kingswood Terrace.

The 85th percentile speed is often used as a measure of an upper limit of “reasonable” speeds

for prevailing conditions.  The 85th percentile speed is the speed at which 85 percent of the

vehicles are traveling below.  The 85th percentile speed and average speed are summarized in

Table 5.  Detailed speed data are contained in Appendix D.

The speed measurements demonstrate that the average speeds traveled by motorists along

East Ocean Boulevard are generally between 38 and 39 miles per hour (mph), which are above

the  posted  speed  limit  of  35  mph.   The  motorists  along  SE  Monterey  Road  are  generally

traveling between 44 and 45 miles per hour (mph), which are above the posted speed limit of

40 mph.  An evaluation of the 85th percentile speeds demonstrates that motorists travel well in

excess of the posted speed limits; with East Ocean Boulevard exhibiting 85th percentile speeds

in excess of eight (8) mph over the posted 35 mph speed limit and SE Monterey Road exhibiting

85th percentile speeds in excess of nine (9) mph over the posted 40 mph speed limit.
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Table 2: Intersection Capacity Analysis

Traffic Control Overall
LOS/Delay

Approach LOS
Intersection NB SB EB WB

Existing (2013) Conditions
A.M. Peak Hour (P.M. Peak Hour)

SE Monterey Road at
Kingswood Terrace Un-signalized (1) (2) (2) - E

(F)
SE Monterey Road at

Blake Library Driveway Un-signalized (1) (2) (2) - B
(D)

SE Monterey Road at
Government Center South

Driveway
Un-signalized (1) (2) (2) E

(C)
E

(F)

SE Monterey Road at
Government Center North

Driveway
Un-signalized (1) (2) (2) - C

(D)

SE Monterey Road at
East Ocean Boulevard Signalized C/31.6

(D/40.8)
C

(E)
C

(D)
D

(C)
C

(C)
East Ocean Boulevard at

Shopping Center Driveway
(un-signalized)

Un-signalized (1) D
(D)

C
(C) (2) (2)

East Ocean Boulevard at
Shopping Center Driveway

(Signalized)
Signalized A/1.9

(A/4.3)
C

(C)
C

(C)
A

(A)
A

(A)

East Ocean Boulevard at
Vista Pines Driveway Signalized A/2.6

(A/0.8)
B

(B) - A
(A)

A
(A)

East Ocean Boulevard at
Kingswood Driveway Un-signalized (1) C

(C) - (2) (2)

East Ocean Boulevard at
St. Lucie Boulevard Signalized C/22.5

(C/26.6)
C

(D)
C

(D)
C

(C)
C

(C)

Notes: (1) Overall intersection LOS is not defined, as intersection operates under stop-control
conditions.

                            (2)     Approach operates at free-flow conditions.  Therefore, no level of service is provided.
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Table 3: Roadway Segment Capacity Analysis (2012 Conditions)

Roadway Segment Laneage LOS
Std.

Maximum
Service
Volume

(vph)

2012
Peak
Hour

Volume

2012
Peak
Hour
LOS

Maximum
Service
Volume

(vpd)

2012 AADT
Volume 2012 AADT LOS

East Ocean
Boulevard

East of SE Monterey Road
(station #89-0148) 4LU(2) D 2,920 2,260 C 32,400 25,620 C

SE Monterey
Road

South of East Ocean
Boulevard
(station #89-0029)

4LU(1) D 3,580 1,944 C 39,800 21,708 C

(1) Class I roadway with 5 percent reduction for “Exclusive Left Turns” and 5 percent addition for “Exclusive Right Turns”.
(2) Class II roadway with 5 percent reduction for “Exclusive Left Turns” and 5 percent addition for “Exclusive Right Turns”.

Table 4: Pedestrian and Bicycle Level of Service Analysis

Roadway Segment Laneage Pedestrian
Facility

Bicycle
Facility

Pedestrian
Level of Service

Bicycle
Level of Service

East Ocean
Boulevard

East of SE Monterey Road
(station #89-0148) 4LU Sidewalk,

both sides
Bike Lane,
both sides C D

SE Monterey
Road

South of East Ocean
Boulevard
(station #89-0029)

4LU Sidewalk,
both sides

Bike Lane,
both sides C D

Note: See Appendix D for detailed PLOS and BLOS data and calculations.
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Table 5: Speed Data Analysis (2013 Existing Conditions)

Roadway Segment Direction Posted Speed Limit (mph) Average Speed
(mph) 85th Percentile Speed (mph)

East Ocean
Boulevard

Just west of Kingswood
Driveway

Eastbound 35 38 43

Westbound 35 39 43

Average 35 39 43

SE Monterey
Road

Just south of Kingswood
Terrace

Northbound 40 45 50

Southbound 40 44 48

Average 40 45 49
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Crash Data Analysis

Crash  data  for  the  area  surrounding  East  Ocean  Boulevard  and  SE  Monterey  Road  for  2011

through 2013 were provided by the University of Florida through the Signal Four Analytics

program from Department of Highway Safety and Motor Vehicle (DHSMV) traffic crash records.

The data were tabulated to identify crash types by intersection and by roadway segment.  The

results of the crash analysis are described below.

Total Crashes by Year

A total of 111 crashes occurred within the study area between January 2011 and December

2013.  These crashes included 3 injuries.  Please note that due to changes in crash reporting

procedures, a low number of crashes were reported in 2011 and 2012.

Figure 5: Total Crashes by Year

Table 6: Total Crashes by Year

2011 2012 2013

Total Crashes 8 36 67

Source: University of Florida through the Signal Four Analytics program from Department of Highway Safety and

Motor Vehicle (DHSMV) data
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Total Crashes by Crash Type

As shown in Figure 6 and Table 6, the most frequent crash types are unknown (29 percent), rear

end (22 percent), and other (18 percent).  Furthermore, there were 5 pedestrian crashes (5

percent) and 1 bicycle crash (1 percent).  Most urbanized areas exhibit more pedestrian crashes

than bicycle crashes; therefore, the results highlight the importance of East Ocean Boulevard

and SE Monterey Road as pedestrian mobility corridors since there were more pedestrian

crashes than bicycle crashes and the need to provide pedestrian facilities along the corridor.

Figure 6: Total Crashes by Crash Type
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Table 7: Total Crashes by Crash Type

Type of Crash Number of Crashes Percent of Crashes

Angle 6 5%

Bicycle 1 1%

Head On 6 5%

Left-Turn 7 6%

Off Road 4 4%

Other 20 18%

Pedestrian 5 5%

Rear End 24 22%

Sideswipe 6 5%

Unknown 32 29%

Source: University of Florida through the Signal Four Analytics program from DHSMV data

Total Crashes by Lighting Type

Table 8 shows that 54 percent of crashes occurred during daylight conditions.  Overall, the

percentage  of  dark  condition  crashes  is  lower  than  the  statewide  average  (8  percent  vs.  34

percent).

Table 8: Total Crashes by Lighting Type

Lighting
Conditions Number of Crashes Percent of Crashes

Dark – Lighted 7 6%

Dark – Not Lighted 2 2%

Dawn 1 1%

Daylight 60 54%

Unknown 5 5%

Not Specified 36 32%

Source: University of Florida through the Signal Four Analytics program from DHSMV data
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Crashes by Intersection/Roadway Location

Figure 7 depicts the distribution of crashes by intersection/roadway location along the corridor.

The locations with 10 or more crashes include:

¶ Ocean Boulevard at Monterey Road

¶ Ocean Boulevard at St. Lucie Boulevard

¶ Ocean Boulevard between Monterey Road and St. Lucie Boulevard

¶ Monterey Road between Kingswood Terrace and Ocean Boulevard

Figure 7: Crashes by Intersection/Roadway
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Pedestrian Crashes

Five (5) pedestrian crashes were reported at the intersections within the study corridor

between 2011 and 2013.  These intersections are listed in Figure 8.

Figure 8: Pedestrian Crashes by Intersection

Bicycle Crashes

One (1) bicycle crash was reported at the signalized intersections within the study corridor

between 2011 and 2013.  This signalized intersection is listed in Figure 9.
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Figure 9: Bicycle Crashes by Intersection 
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FUTURE (2035) CAPACITY ANALYSIS

Intersection capacity analyses and roadways link analyses were conducted under future (2035)

conditions with and without the CMP improvements.  Below summarizes the intersection and

roadway link analyses.

Intersection Capacity Analysis

The operating conditions were analyzed for study intersections, for both future (2035)

conditions (with and without improvements) using Trafficware’s SYNCHRO 8.0 Software, which

applies methodologies outlined in the Highway Capacity Manual, 2010 Edition.  Synchro

worksheets and signal timing data for the study intersections are included in Appendix I.  A

summary of the intersection analyses for the A.M. and P.M. peak hours for both future (2035)

conditions (without and with improvements) are presented in Tables 9 and 10, respectively.

As Tables 9 and 10 indicate, all the study intersections are expected to operate at adopted

levels of service (LOS D or better) overall during the A.M. and P.M. peak hours under future

(2035) conditions (without improvements) with the exception of the following:

¶ Stop-controlled westbound approach of SE Monterey Road and Kingswood Terrace

intersection in the A.M. and P.M. peak hours (without CMP improvements)

¶ Stop-controlled westbound approach of SE Monterey Road and Blake Library Driveway

intersection in the P.M. peak hour (without CMP improvements)

¶ Stop-controlled eastbound and westbound approaches of SE Monterey Road and

County Administration Center South Driveway intersection in the A.M. and P.M. peak

hours (with and without CMP improvements)

¶ Stop-controlled westbound approach of SE Monterey Road and County Administration

Center  North  Driveway  intersection  in  the  P.M.  peak  hour  (with  and  without  CMP

improvements)
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¶ Signalized intersection of East Ocean Boulevard and SE Monterey Boulevard intersection

in the P.M. peak hour (with and without CMP improvements)

¶ Stop-controlled northbound approach of East Ocean Boulevard at Ocean East Shopping

Center Driveway (unsignalized) during the A.M. and P.M. peak hours (with and without

CMP improvements)

All intersections are expected to operate at LOS E or F under future (2035) conditions both with

and without the proposed improvements.  Therefore, the improvements do not cause the LOS

E and F conditions of the intersections and approaches.  It should be noted that with the CMP

improvements implemented, the stop-controlled northbound approach of the Shopping Center

Driveway (unsignalized) and the stop-controlled westbound approach of the SE Monterey Road

and Blake Library Driveway intersection operate acceptably in the A.M. and P.M. peak hours in

future (2035) conditions.

Additionally, a signal warrant analysis was performed for the intersection of SE Monterey Road

and Kingswood Terrace for future (2035) conditions with the CMP improvements in place.  The

intersection satisfies volume warrants 2 and 3.  Under signal control, the subject intersection is

expected to operate at LOS A in the A.M. and P.M. peak hours under future (2035) conditions.

It should be noted that the SE Monterey Road and Kingswood Terrace intersection does not

meet signal warrants when analyzed without the potential Kingswood Connector roadway.

Roadway Link Analysis

Roadway segments along East Ocean Boulevard and SE Monterey Road were analyzed during

daily and peak hour future (2035) conditions. FDOT twenty-four hour continuous count data

was used for the following roadway segments:
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¶ East Ocean Boulevard east of SE Monterey Road (Station #89-0148)

¶ SE Monterey Road south of East Ocean Boulevard (Station #89-0029)

As previously  mentioned,  the FDOT data was collected in 2012.   Therefore,  an annual  growth

rate of 0.67 percent (0.67%) was applied to the 2012 data to establish 2035 volumes.

Table 11 provides a summary of the daily and two-way peak hour roadway segment analysis for

the future (2035) traffic conditions, respectively.  The results indicate that the study roadway

segments operate below adopted level of service for the analysis periods during both future

(2035) conditions.

Additionally, the future (2035) traffic volumes from FDOT’s 24-hour traffic counts were plotted

by 15-minute intervals and compared to the capacity of the roadway within a 15-minute period

in order to measure the traffic congestion duration and intensity.  Figures 15 and 16 illustrate

the 24-hour counts in 15-minute intervals for both East Ocean Boulevard and SE Monterey

Road.  The results indicate that both roadways operate under capacity, and as a result, should

not experience significant congestion.
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Table 9: Intersection Capacity Analysis, Without Improvements

Traffic Control
Overall

LOS/Delay
Approach LOS

Intersection NB SB EB WB

Future (2035) Conditions without Improvements
A.M. Peak Hour (P.M. Peak Hour)

SE Monterey Road at
Kingswood Terrace Un-signalized (1) (2) (2) - F

(F)
SE Monterey Road at

Blake Library Driveway Un-signalized (1) (2) (2) - C
(E)

SE Monterey Road at
Government Center South

Driveway
Un-signalized (1) (2) (2) F

(E)
F

(F)

SE Monterey Road at
Government Center North

Driveway
Un-signalized (1) (2) (2) - C

(F)

SE Monterey Road at
East Ocean Boulevard Signalized D/37.4

(E/58.6)
D
(F)

D
(D)

D
(D)

C
(C)

East Ocean Boulevard at
Shopping Center Driveway

(un-signalized)
Un-signalized (1) E

(F)
C

(D) (2) (2)

East Ocean Boulevard at
Shopping Center Driveway

(Signalized)
Signalized A/2.0

(A/4.9)
C

(C)
C

(C)
A

(A)
A

(A)

East Ocean Boulevard at
Vista Pines Driveway Signalized A/3.9

(A/1.6)
B

(C) - A
(A)

A
(A)

East Ocean Boulevard at
Kingswood Driveway Un-signalized (1) C

(D) - (2) (2)

East Ocean Boulevard at
St. Lucie Boulevard Signalized C/23.6

(D/38.4)
C

(D)
C

(D)
C

(D)
C

(C)

Notes:
(1) Overall intersection LOS is not defined, as intersection operates under stop-control conditions.

                            (2)     Approach operates at free-flow conditions.  Therefore, no level of service is provided.
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Table 10: Intersection Capacity Analysis, With Improvements

Traffic Control
Overall

LOS/Delay
Approach LOS

Intersection NB SB EB WB

Future (2035) Conditions with Improvements
A.M. Peak Hour (P.M. Peak Hour)

SE Monterey Road at
Kingswood Terrace

Un-signalized (1) (2) (2) -
F

(F)

Signalized
A/2.5

(A/4.7)
A

(A)
A

(A)
-

C
(C)

SE Monterey Road at
Blake Library Driveway

Un-signalized (1) (2) (2) -
C
(E)

SE Monterey Road at
Government Center South

Driveway
Un-signalized (1) (2) (2)

F
(E)

F
(F)

SE Monterey Road at
Government Center North

Driveway
Un-signalized (1) (2) (2) -

C
(E)

SE Monterey Road at
East Ocean Boulevard

Signalized(3) D/44.3
(E/55.3)

D
(E)

D
(D)

D
(D)

D
(E)

East Ocean Boulevard at
Shopping Center Driveway

(un-signalized)
Un-signalized (1)

B
(C)

C
(B)

(2) (2)

East Ocean Boulevard at
Shopping Center Driveway

(Signalized)
Signalized

A/2.2
(A/4.9)

C
(C)

C
(C)

A
(A)

A
(A)

East Ocean Boulevard at
Vista Pines Driveway

Signalized
A/3.9

(A/1.6)
B
(C)

-
A

(A)
A

(A)

East Ocean Boulevard at
Kingswood Driveway

Un-signalized (1)
C

(D)
- (2) (2)

East Ocean Boulevard at
St. Lucie Boulevard

Signalized
C/23.6

(D/38.4)
C

(D)
C

(D)
C

(D)
C

(C)

Notes:
(1) Overall intersection LOS is not defined, as intersection operates under stop-control conditions.

                            (2)     Approach operates at free-flow conditions.  Therefore, no level of service is provided.
(3)     Northbound Approach restriped with one (1) shared left/through lane and one (1) right-turn
lane
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Table 11: Roadway Segment Capacity Analysis (2035 Conditions without/with Improvements)

Roadway Segment Laneage
LOS
Std.

Maximum
Service
Volume

(vph)

2035
Peak
Hour

Volume

2035
Peak
Hour
LOS

Maximum
Service
Volume

(vpd)

2035 AADT
Volume

2035 AADT LOS

East Ocean
Boulevard

East of SE Monterey Road
(station #89-0148)

4LU(2) D 2,920 2,635 C 32,400 29,873 C

SE Monterey
Road

South of East Ocean
Boulevard
(station #89-0029)

4LU(1) D 3,580 2,267 C 39,800 25,312 C

(1) Class I roadway with 5 percent reduction for “Exclusive Left Turns” and 5 percent addition for “Exclusive Right Turns”.
(2) Class II roadway with 5 percent reduction for “Exclusive Left Turns” and 5 percent addition for “Exclusive Right Turns”
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o Combination: Combination of Conditions A & B

�x Warrant Number 2: Four-Hour Vehicular Volume Warrant

�x Warrant Number 3: One-Hour Vehicular Volume Warrant

Right-turn volume reductions based on Institute of Transportation Engineers (ITE) documents

were considered to provide for a conservative volume analysis.  The Pagones Theorem is

referred to in the reference documents.  This theorem stipulates various right-turn volume

reductions for minor-street approaches based on the ratio of the right-turn volume to approach

volume or minor street laneage configuration.  Table 12 summarizes the right-turn volume

reduction that should be applied based on the approach lane configuration and percentage of

the right-turn hourly volume compared to the other movements' hourly volumes.  The

appropriate reductions were applied to the minor-street right-turn volume on an hourly basis.

Table 12: Pagones Theorem Hourly Right-Turn Volume Reduction

Situation Minor-Street Approach Configuration Right-Turn Percentage
Right-Turn
Reduction

2 Exclusive left, shared through/right lane R >3T 60%

2 Exclusive left, shared through/right lane 3T �H R �H T/3 30%

2 Exclusive left, shared through/right lane �G T/3 20%

3
Any configuration with an exclusive right turn
lane (usually �H 600 feet long)

- 75%

4 Shared left/through and shared through/right lane > (T + L) 65%

4 Shared left/through and shared through/right lane L > (T + R) Use Situation 2

4 Shared left/through and shared through/right lane L = T = R 40%

4 Shared left/through and shared through/right lane L = T > 3R 20%

4 Shared left/through and shared through/right lane R = T > 3L 50%

4 Shared left/through and shared through/right lane All other cases 30%
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Based upon Pagones Theorem, a 75 percent (75%) reduction was applied to the right-turn

projected volumes at project build-out at the proposed signal.  The signal warrant analyses are

summarized in Table 13 and are included in their entirety in Appendix J.  As Table 13 indicates,

the intersection satisfies volume warrants 2 and 3.

Table 13: Signal Warrant Analysis Summary

MUTCD Warrant Analysis Results

Warrant No. 1, Condition A – Eight-Hour Vehicular Volume  Not Satisfied

Warrant No. 1, Condition B – Eight-Hour Vehicular Volume Not Satisfied

Warrant No. 1 – Combination of Condition A & B Not Satisfied

Warrant No. 2 – Four-Hour Vehicular Volumes Satisfied

Warrant No. 3 – One-Hour Vehicular Volumes Satisfied
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If the Kingswood Connector roadway is not built or if the Kingswood Connector is considered a 

long-term improvement, pedestrian crossings across SE Monterey Road can still be 

accommodated through the implementation of a mid-block crosswalk similar to the proposed 

recommendation for the crosswalk along East Ocean Boulevard (with a raised median refuge, 

RRFBs, and a two-stage crossing).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Staggered pedestrian 
crossing with raised concrete 

island median refuge 

Rectangular rapid flashing 
beacon (RRFB) device on a 
five-lane arterial roadway 

Tuff curb dividers with 
plastic stanchions 

Rectangular rapid flashing beacon (RRFB) crosswalk 
typical layout 
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Rectangular rapid flashing beacon 
(RRFB) mid-block crosswalk on a five-

lane arterial roadway 

Electronic speed feedback sign In-street pedestrian crossing state 
law sign (MUTCD R1-6a) 

Turning vehicles stop for 
pedestrians sign (MUTCD R10-15) 

Leading pedestrian interval (LPI) signal 
timing allows pedestrians to establish 
their right-of-way and visibility in the 

crosswalk before the concurrent green 
phase begins 



APPENDIX A: 
Land Use Map 





APPENDIX B: 
Methodology Correspondence 







APPENDIX C:
Meeting Flyers



M a r t i n  M e t r o p o l i t a n  P l a n n i n g 
O r g a n i z a t i o n  ( M P O )

W e d n e s d a y ,  A p r i l  9 ,  2 0 1 4
3 : 0 0  P M  -  5 : 0 0  P M

B l a k e  L i b r a r y ,  A r m s t r o n g  R o o m
2 3 5 1  S E  M o n t e r e y  R o a d ,  S t u a r t ,  F L  3 4 9 9 6

E a s t  O c e a n  B o u l e v a r d /
S E  M o n t e r e y  R o a d  C o r r i d o r

T R A N S P O R TAT I O N
S T U D Y

B U S I N E S S  W O R K S H O P






























































































































































































































































































































































































































































































































































