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EVALUATION OF POTENTIAL DIVERSION ROUTES
AND OPERATIONAL IMPROVEMENTS

EXECUTIVE SUMMARY

The City of Key West Comprehensive Plaﬁ Proposes two groups of improvements to divert traffic
away from North Roosevelt Boulevard and Truman Avenue via alternative routes that would not be
seriously affected by increased traffic. Diversion Plan 1 would reroute traffic via North Roosevelt
Boulevard, Palm Avenue, Eaton Street, and Caroline Street to Whitehead Street. Diversion Plan 2
would reroute traffic via Flagler Avenue, White Street, South Street, and United Street to Whitehead
Street. The total cost of the components of Diversion Plan 1 is estimated to be $1,864,000. The total
cost of the components of Diversion Plan 2 is estimated to be $896,000. Both totals include
$587,000 for improvements to the First Street/Bertha Street/Flagler Avenue intersection and to
Flagler Avenue east of that intersection.

The two proposed diversion plans were analyzed in terms of their ability to reduce traffic volumes
on North Roosevelt Boulevard and Truman Avenue and to bring traffic within proximity of available
parking supplies while minimizing adverse traffic and land use compatibility impacts. Since
accurate data relating the number of first time visitors to the number of informed motorists are not
available, the analysis of the traffic volume reduction criterion was based entirely on the behavior

of informed motorists.

Diversion Plan 1, although good at bringing traffic to parking supplies and minimizing traffic and
land use compatibility impacts, would be relatively ineffectual at reducing traffic volumes on
Truman Avenue and would not reduce traffic volumes on North Roosevelt Boulevard at all.

Diversion Plan 2, would also be good at bringing traffic to parking supplies and would be slightly
better than Diversion Plan 1 at reducing traffic volumes on North Roosevelt Boulevard and Truman
Avenue, but would be less effective than Diversion Plan 1 at minimizing traffic impacts along the
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diversion route. Also, to whatever extent Diversion Plan 2 would be successful at shifting traffic
away from North Roosevelt Boulevard and Truman Avenue, it would be detrimental in terms of

compatibility with the Comprehensive Plan.

Thus, the analysis does not provide clear-cut evidence that either proposed diversion plan would be
successful. However, if sufficient first time visitors susceptible to direction by signage are present
in Key West, then traffic volume reductions could improve to the point that Diversion Plan I and/or
Diversion Plan 2 become viable.

Based on the findings of this study, several components of the proposed diversion plans and other
identified operational improvements are recommended for near-term implementation. Specifically,
four near-term improvements, one of which is a component of Diversion Plan 1, and two of which
should be considered components of both Diversion Plan 1 and Diversion Plan 2, are recommended.
The four near-term improvements, totaling $777,000, include: traffic signal timing modifications at
the Kennedy Drive/Flagler Avenue intersection; the creation of a one-way pair with north- and
westbound traffic on Palm Avenue and south- and eastbound traffic on Eisenhower Drive;
realignment of the First Street/Bertha Street/Flagler Avenue intersection; and Flagler Avenue

roadway widening to four lanes along the first 300 feet of F lagler Avenue east of First Street.

Finally, two long-term improvements are identified. Implementation of a Caroline Street/Eaton
Street one-way pair would serve to remedy poor intersection or roadway levels of service along
Eaton Street (although these are not forecast through 2005), or, in combination with traffic calming
measures, as an element of a pedestrian- and bicycle-friendly Streetscape.  Traffic signal
interconnection along North Roosevelt Boulevard between First Street and Kennedy Drive is
recommended for consideration in the North Roosevelt Boulevard Preliminary Design and
Engineering (PD&E) study for which funding is currently being sought by FDOT.
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INTRODUCTION

This report summarizes an evaluation of potential diversion routes and other operational
improvements conducted by Tindale-Oliver and Associates, Inc., (TOA) in conjunction with
Kisinger Campo and Associates (KCA) according to the Truman Annex Traffic Diversion Study
Task Four scope of services. The three-fold purpose of this evaluation is to:

1. Evaluate the potential of diversion routes proposed in the City of Key West Comprehensive
Plan to divert traffic away from North Roosevelt Boulevard and Truman Avenue;

2. Recommend operational improvements at locations where existing deficiencies have been
identified; and

3. Recommend diversion plan components and operational improvements for near-term and

long-term implementation.

Supporting materials are contained in the technical memoranda summarizing earlier Truman Annex
Diversion Study tasks, also prepared by TOA/KCA. These memoranda include: Existing Conditions
Analysis (Task One), Origin and Destination Survey Analysis (Task Two), and Parking and Park
'n’ Ride Program Recommendations (Task Three).

The Task Four scope of services identifies a need for evaluation of two diversion plans proposed in
the City of Key West Comprehensive Plan: Data Inventory and Analysis (Comprehensive Plan, City
of Key West, July 1993). These diversion plans are groups of Improvements that would encourage
alternate routing of cross-island traffic, especially traffic between US 1 on the east and the Old Town
area on the west, that is currently using North Roosevelt Boulevard and Truman Avenue. Figure 1,
Study Area Roadway Network, shows the study area roadway network and the general location of

the diversion plans.

Diversion Plan 1 would seek to reroute some traffic via North Roosevelt Boulevard, Palm Avenue,
Eaton Street, and Caroline Street to Whitehead Street. Diversion Plan 2 would seek to reroute some
traffic via Flagler Avenue, White Street, South Street, and United Street to Whitehead Street.

This report also summarizes an analysis of roadway and intersection operational deficiencies that
were identified in the Task One report, Existing Conditions Analysis. Based on the analysis of the
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BACKGROUND

The City of Key West is an island community about four miles long in the east-west direction and
about one mile wide in the north-south direction. The City’s permanent (residents who live in Key
West at least 3 months per year) population is about 26,500, including about 6,000 military
personnel. During the Spring peak tourist season, the permanent population increases to about
40,000.

Vehicular access to and from neighboring islands and mainland Florida is provided only by US 1,
which crosses a bridge at the east end of the island. The major activity centers are located at the west
end of the island in an area known as Old Town, where primarily tourist-oriented activities take
place, and in the eastern half of the island in an area referred to in the Comprehensive Plan as the
North Commercial planning area, in the vicinity of the Kennedy Drive/North Roosevelt Boulevard
intersection, where other shopping opportunities are concentrated. Key West International Airport,
associated hotel uses, and undevelopable salt marshes are located south of Flagler Avenue in the
eastern half of the island. Residential uses are fairly uniformly distributed throughout the remainder
of the island. The general location of activity centers and existing daily traffic volumes on major
east-west roadways are shown in Figure 2, Activity Centers and 1996 Existing Daily Traffic

Volumes.

In addition to the about 46,000 vehicles per day arriving in or leaving Key West via US 1 (Figure
2, screen line A), there is significant intra-island trave] between the east end and west end. East-west
travel east of First Street is provided by three 4-lane facilities. North Roosevelt Boulevard is a 4-lane
divided arterial east of First Street and is a 4-lane undivided arterial from First Street west to
Eisenhower Drive. North Roosevelt Boulevard carries about 34,000 vehicles per day (vpd). Flagler
Avenue is a 4-lane divided arterial east of Kennedy Drive and is a 4-lane undivided arterial from
300-feet east of First Street east to Kennedy Drive. Flagler Avenue carries about 17,000 vpd. South
Roosevelt Boulevard is a 4-lane arterial its entire length and is a 4-lane divided arterial between
Flagler Avenue and US 1. South Roosevelt Boulevard carries about 10,000 vpd.

East-west travel west of First Street is provided by four 2-lane facilities. Truman Avenue and Palm
Avenue, at 22,900 vpd and 18,500 vpd, respectively, carry most of the North Roosevelt Boulevard
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traffic plus some of the traffic from Flagler Avenue and South Roosevel: Boulevard. F lagler Avenue

o

ana Altantic Avenue, at 12,560 vpd and 6,500 vpd, respectively, carry the remainder of the east-west

traffic,

East of First Street, a traffic volume of 61,000 vpd is carried by 12 travel lanes (Figure 2, screen line
B), while west of First Street roughly the same traffic volume is carried by 8 lanes (Figure 2, screen
line C). Together, Truman Avenue and Palm Avenue carry over 10,000 vpd per lane. Flagler
Avenue, west of First Street, and Atlantic Avenue carry less than 5,000 vpd per lane. The
Comprehensive Plan suggests that the solution to these inequities is to “spread out traffic by
improving the signage directing motorists to alternative routes, such as Flagler Avenue and South
Roosevelt Boulevard.” Specifically, two diversion plans are proposed in the Comprehensive Plan.
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PROPOSED DIVERSION PLANS

The City of Key West Comprehensive Plan proposes several specific transportation system
improvements to divert traffic away from North Roosevelt Boulevard and Truman Avenue to
alternative routes that would not be seriously affected by increased traffic, including Flagler Avenue,
South Roosevelt Boulevard, and Palm Avenue. For evaluation purposes, the improvements were

grouped into two Diversion Plans, as shown in Figure 3, Proposed Diversion Plans.

Diversion Plan 1

The primary components of Diversion Plan 1 include creating a one-way pair in the northern half
of Old Town, constructing an extension of Palm Avenue with a four-lane section, and creating a
second one-way pair to avoid the need for widening the Garrison Bight bridge. These improvements
are focused on diverting traffic away from Truman Avenue to Palm Avenue. Secondary components
of Diversion Plan 1 include constructing a second northbound lane on First Street between Flagler
Avenue and North Roosevelt Boulevard, constructing a second eastbound lane on F lagler Avenue
between First Street and Fifth Street, constructing intersection improvements at the Palm
Avenue/North Roosevelt Boulevard and White Street/Eaton Street intersection, and reconstructing
the First Street/Bertha Street/Flagler Avenue intersection. These improvements would increase the
attractiveness of Flagler Avenue as a route to the northern half of Old Town.

Diversion Plan 2

Diversion Plan 2 includes creating a one-way pair in the southern half of Old Town, constructing a
second southbound lane on White Street between South Street and Flagler Avenue, and constructing
a second eastbound lane on Flagler Avenue between White Street and Fifth Street. These
improvements are aimed at increasing the attractiveness of F lagler Avenue and South Roosevelt
Boulevard as routes to Old Town. Note that constructing a second eastbound lane on Flagler Avenue

between First Street and Fifth Street is a component of both diversion plans.
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Diversion Plan Cost Estimates

The City of Key West Comprehensive Plan includes cost estimates for most of the components of
the two diversion plans. The estimates are presumably in 1993 dollars, and were inflated to 1996
dollars for using the Florida Department of Transportation construction cost index. Cost estimates
for constructing a new travel lane on White Street between South Street and Flagler Avenue and on
Flagler Avenue between First Street and Fifth Street are not included in the Comprehensive Plan,
but were derived from the Comprehensive Plan estimates based on length of the new lane. Total cost
for the components of Diversion Plan 1 is estimated to be $1,864,000 (1996). Total cost for the
components of Diversion Plan 2 is $309,000 (1996). Ifthe cost of constructing a second eastbound
lane on Flagler Avenue between First Street and Fifth Street and the cost of intersection realignment
at the First Street/Bertha Street/Flagler Avenue intersection are in included in Diversion Plan 2
instead of Diversion Plan 1, then total cost for the components of Diversion Plan 1 becomes
$1,277,000 (1996) and the total cost for the components of Diversion Plan 2 becomes $896,000
(1996).
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EVALUATION CRITERIA

The ability of each proposed diversion plan to reduce traffic on North Roosevelt Boulevard and
Truman Avenue while minimizing adverse impacts was determined by analyzing the two diversion

plans in terms of four criteria:

1. Consistency with the City of Key West Comprehensive Plan;

2. Potential to reduce traffic volumes on North Roosevelt Boulevard between US 1 and First
Street and on Truman Avenue between First Street and Whitehead Street;

3. Impact on diversion route roadway and intersection future levels of service; and

4. Proximity to existing and future parking supplies.

Consistency with Comprehensive Plan

The Comprehensive Plan provides details on the location and zoning of developable land in Key
West and stresses the importance of improving the quality of traffic flow while attempting to
maintain the island’s unique character. ldeally, a diversion plan would improve access to existing
or proposed development while remaining compatible with the character of the neighborhood
through which diverted traffic would travel.

Unfortunately, while it is clear that a freeway is inconsistent with a neighborhood of single-family
residences, there is no widely-accepted quantitative method of addressing consistency with
neighborhood character. Therefore, the primary consideration in evaluating the diversion plans was
based on a qualitative assessment of the relationship between traffic volume/travel speed and the
zoned residential density and commercial intensity, together represented by a rough estimate of

composite floor-area ratio (FAR) in the vicinity of the proposed diversion routes.

A secondary consideration, closely linked to consistency with neighborhood character, is the ability
of the proposed diversion plan to get traffic to and from those areas of the island where the greatest
growth is anticipated. The Comprehensive Plan identifies the Airport/Salt Ponds, Old Town, and
North Commercial areas as the areas with greatest developable uplands. The Airport/Salt Ponds
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area, with about 61 acres of developable uplands, is primarily zoned for low- and medium-density
residential uses. The North Commercial area, with about 35 acres of developable uplands located
along North Roosevelt Boulevard, is anticipated to accommodate growth in general commercial
retail sales and services. The Old Town area with about 41 acres of developable uplands, mostly in

Truman Annex, is anticipated to accommodate planned mixed-use development.

Diversion Plan 1 would increase the capacities of Caroline Street, Eaton Street, Palm Avenue, and
Eisenhower Drive, either through construction of new travel lanes or through re-signing two-way
streets as one-way streets. This increased capacity would tend to attract traffic away from Truman
Avenue into and through areas zoned for public services and neighborhood and general commercial
uses with a residential/commercial composite FAR of approximately 2.0. Diversion Plan 1 would
provide a more direct connection between planned growth areas in the North Commercial and Old
Town areas. For these reasons, Diversion Plan 1 would be good in terms of consistency with

neighborhood character.

Diversion Plan 2 would increase the capacities of United Street, South Street, White Street, and
Flagler Avenue, again through construction of new travel lanes or the creation of one-way streets.
This increased capacity would tend to increase traffic volumes or travel speeds through areas zoned
for single-family and high-density residential and for transient, limited, and neighborhood
commercial uses with a FAR of less than 1.5. Diversion Plan 2 would direct traffic into Old Town
south of the area where greatest growth is anticipated. For these reasons, Diversion Plan 2 would

be poor in terms of consistency with neighborhood character.

Traffic Volume Reductions

Traffic volumes in Key West are comprised of vehicles driven by motorists visiting Key West for
the first time and vehicles driven by informed motorists who have the opportunity to select their
travel route based on previous Key West driving experience. First time visitors may be susceptible
to the influence of signage directing them to a particular route, while informed motorists, as a whole,
select their route to minimize travel time and/or travel distance. Since accurate data relating the

number of first time visitors to the number of informed motorists are not available, the analysis of
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the traffic volume reduction criterion was based entxrel n the behavior of informed motorists. To
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calculated traffic volume reductions may be increased.

A diversion plan’s ability to reduce traffic volumes is directly related to its ability to make the
diversion route more attractive than the original route. Attractiveness is measured by a combination
of travel time and travel distance; the route with the smaller combination of travel time and trave]
distance is the more attractive route. A longer route could be more attractive if the travel time is less.
A diversion procedure developed by the California Division of Highways provides a method for
estimating the attractiveness of a diversion route compared to an original route based on travel time

and distance savings on the diversion route (see Appendix A).

For this analysis, round trip travel times along each route were estimated from no-load travel times
using a formula based on the volume-to-capacity ratio of the facilities making up the route. This
model was calibrated using the results of the Key West Travel Time and Delay Study (FDOT, District
VI, 1993). Round trips were analyzed between two test points—one on US 1, east of North
Roosevelt Boulevard, and another at the Duval Street/Eaton Street intersection, estimated to be the

centroid of Old Town activity.

The improvements comprising Diversion Plan 1 would result in a round trip travel time savings of
1.6 minutes over travel time along the same route without the improvements, increasing total travel
time savings over the Truman Avenue/Duval Street route from 7.0 minutes to 8.6 minutes. The
additional travel time savings resulting from implementing Diversion Plan 1 would likely result in
a shift of about 2% of traffic from the Truman Avenue/Duval Street route to the diversion route. In
other words, an additional 2% of trips that begin or end at uses for which the Duval Street/Eaton
Street intersection location is representative, that are currently using either Truman Avenue or Palm
Avenue, and that begin or end at any point along North Roosevelt Boulevard would find the
diversion route more attractive. Diversion Plan 1 would not reduce traffic volumes on North
Roosevelt Boulevard. Given the minimal improvement in attractiveness of the diversion route,

Diversion Plan 1 would be poor in terms of ability to reduce traffic volumes on Truman Avenue.
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The improvements comprising Diversion Plan 2 would result in a round trip travel time savings of
1.0 minutes over travel time along the same route without the improvements, increasing total travel
time savings over the North Roosevelt Boulevard/Truman Avenue route from 2.8 minutes to 3.8
minutes. The additional travel time savings resulting from implementing Diversion Plan 2 would
likely result in a shift of about 6% of traffic from the North Roosevelt Boulevard/Truman Avenue
route to the diversion route. The diversion route is slightly more attractive for trips currently
beginning or ending at any point south and east of the First Street/Bertha Street/Flagler Avenue
intersection and traveling along White Street, Truman Avenue, and Duval Street to any point
represented by the Duval Street/Eaton Street intersection location. About 9% of these trips could
be expected to shift to the diversion route. Given the relative attractiveness of the diversion route,
Diversion Plan 2 would be fair in terms of ability to reduce traffic volumes on North Roosevelt

Boulevard and Truman Avenue.

Level of Service Impacts

The effectiveness of any proposed plan to divert traffic away from one street must be assessed in
terms of the impact of the diverted traffic on the roadways to which it is diverted. Both Diversion
Plan 1 and Diversion Plan 2, would result in traffic volume reductions on Truman Avenue by
increasing the capacity of alternate routes. Capacity increases, in general, are accompanied by
increased levels of service. In cases where capacity increases improve the attractiveness of a route,
traffic volumes will, over time increase to some equilibrium point with localized level of service
only slightly better than before the capacity increases, reflecting the overall increase in the capacity

of the entire transportation system.

Other factors, including the capacity of adjacent facilities before and after the improvements and
localized intersection improvements make the problem of assessing the system-wide impacts of local
capacity changes very difficult, one usually addressed with complex computer models that are
beyond the scope of this study. Therefore, the level of service impacts of the proposed diversion

plans are addressed qualitatively.
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Diversion Plan 1 includes intersection improvements at the First Street/Bertha Street/Flagler Avenue,
Palm Avenue/North Roosevelt Boulevard, and White Street/Eaton Street intersections. These
intersections currently experience peak period traffic volumes beyond their capacity (LOS F) and
the improvements are considered needed and would be of immediate benefit (operational

deficiencies and remedies are further discussed in a later section).

Diversion Plan 1 would also include capacity improvements on Caroline Street, Eaton Street, and
Palm Avenue. Capacities on Caroline Street and Eaton Street would be increased through the
creation of a one-way pair. Traffic volumes on the two streets would become more equal. Roadway
levels of service, which are currently LOS B on Caroline Street and LOS D on Eaton Street, with

implementation of a one-way pair would become LOS C on both streets,

The capacity on Palm Avenue, west of Eisenhower Drive, would be increased by constructing two
new travel lanes. The new travel lanes would almost double the capacity of this roadway segment.
Since traffic volumes would likely be limited by the capacity of adjacent facilities, Palm Avenue,
west of Eisenhower Drive, is anticipated to continue to operate at LOS C or better under Diversion
Plan 1.

Capacities on Truman Avenue and Palm Avenue, east of Eisenhower Drive, would be increased
through the creation of a one-way pair, with eastbound Palm Avenue traffic diverted to Truman
Avenue via Eisenhower Drive. Traffic volumes on Palm Avenue and Truman Avenue would
become more equal, with the levels of service on Palm Avenue worsening somewhat and the level
of service on Truman Avenue slightly improving. Eisenhower Drive would experience the greatest
level of service decline associated with Diversion Plan 1. Roadway levels of service on the
Palm/Eisenhower/Truman one-way pair would likely be LOS D/E. Given the overall level of service
improvements, Diversion Plan 1 would be good in terms of the impact of diverted traffic on

roadways to which it is diverted.

Diversion Plan 2 would result in capacity increases on United Street and South Street through the
creation of a one-way pair, and on White Street and Flagler Avenue through the construction of new
travel lanes. These new travel lanes would be oriented to increase the capacity for motorists leaving

Old Town only. The combination of these improvements is anticipated to result in a very slight

Tindale-Oliver and Associates, Inc. City of Key West
Kisinger Campo and Associates, Corp. Truman Annex Diversion Study
Evaluation of Potential Diversion Routes

and Operational Improvements

GAKEYWEST\DIVER. SO /\REPORT\REP 11194 WPD 16 November 21, 1996



increase in roadway levels of service along the diversion route. Given the overall very slight level
of service improvements, Diversion Pian Z wouid be fair in terms of the impact of diverted traffic

on roadways to which it is diverted.

Proximity to Parking Supplies

The proposed diversion plans were also evaluated in terms of their ability to bring traffic within
proximity of available parking supplies. Evaluation of this criterion was based on data contained
in Parking and Park ‘n’ Ride Recommendations (Parking Recommendations, TOA/KCA, 1996).
That study details existing parking supply and parking utilization during periods of peak off-season

parking demand.

For this evaluation, Diversion Plan 1 is considered to bring traffic within the proximity of Old Town
parking areas 1, 2, 3, and 4, as defined in Parking Recommendations. These four parking areas
provide a total of 5,159 on-street and off-street parking spaces. During periods of peak off-season
parking demand, 40% of these spaces are used, leaving 2,704 unoccupied spaces.

Additionally, Diversion Plan 1 brings traffic directly to the new 300-space Grinnell Street parking
facility not included in the parking data. This facility gives Diversion Plan 1 excellent potential to
serve transit. Given the overall availability of parking and the excellent access to the Grinnell Street
parking facility, Diversion Plan 1 would be good in terms of ability to bring traffic within the
proximity of parking supplies.

Diversion Plan 2 is considered to bring traffic within the proximity of Old Town parking areas 7, 8,
and 10, as defined in Parking Recommendations. These three parking areas provide a total of 6,724
on-street and off-street parking spaces. During periods of peak off-season parking demand, 36% of
these spaces are used, leaving 4,308 unoccupied spaces. Given the level of available parking,
Diversion Plan 2 would be good in terms of ability to bring traffic within the proximity of parking

supplies.
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Evaluation

The two proposed diversion plans were analyzed in terms of their ability to reduce traffic volumes
on North Roosevelt Boulevard and Truman Avenue and bring traffic within proximity of available
parking supplies while minimizing adverse traffic and land use compatibility impacts.

Diversion Plan 1, although good at bringing traffic to parking supplies and minimizing traffic and
land use compatibility impacts, would be relatively ineffectual at reducing traffic volumes on
Truman Avenue and would not reduce traffic volumes on North Roosevelt Boulevard at all. This,
together with the $1,864,000 estimated cost, gives Diversion Plan 1 a very high cost-to-benefit ratio.

Diversion Plan 2, would also be good at bringing traffic to parking supplies and would be slightly
better than Diversion Plan 1 at reducing traffic volumes on North Roosevelt Boulevard and Truman
Avenue, but would be less effective than Diversion Plan 1 at minimizing traffic impacts along the
diversion route. Also, to whatever extent Diversion Plan 2 would be successful at shifting traffic
away from North Roosevelt Boulevard and Truman Avenue, it would be detrimental in terms of
compatibility with the Comprehensive Plan. This, together with the $896,000 estimated cost (with
Flagler Avenue and First Street/Bertha Street/Flagler Avenue intersection improvements), gives
Diversion Plan 2 a similarly high cost-to-benefit ratio.

If sufficient first time visitors susceptible to direction by signage are present in Key West, then
traffic volume reductions could improve to the point that Diversion Plan | and/or Diversion Plan 2
become viable. However, the analysis based on the behavior of informed motorists alone does not

provide clear-cut evidence that either proposed diversion plan would be successful.
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OPERATIONAL DEFICIENCIES AND REMEDIES

In addition to the groups of proposed improvements making up the diversion plans already
discussed, several spot improvements were analyzed (see Appendix B) for their ability to remedy
the specific operational deficiencies identified in the Task One report, Existing Conditions Analysis.
That report summarized calculated roadway and intersection levels of service. For this analysis,
deficiencies are limited to those roadways and intersections identified as having calculated levels of
service of LOS F, indicating extreme congestion and long delays. The identified LOS F facilities,
shown in Figure 4, 1996 Existing Operational Deficiencies, include:

Roadways
Truman Avenue/North Roosevelt Boulevard from White Street to Kennedy Drive
Flagler Avenue from First Street to Kennedy Drive
First Street/Bertha Street from North Roosevelt Boulevard to Atlantic Boulevard

Intersections
White Street/Eaton Street
First Street/North Roosevelt Boulevard
First Street/Bertha Street/Flagler Avenue
Kennedy Drive/Flagler Avenue

Roadway Deficiencies

Roadway levels of service were calculated using procedures that are consistent with those specified
for use by Florida Department of Transportation (FDOT). The FDOT procedures calculate roadway
levels of service based on peak-direction traffic volumes during the 100th highest hour of the year
(K|e)- Level of service values calculated using the FDOT procedures range from LOS A, indicating
minimal congestion and delay, to LOS F, indicating extreme congestion and long delays. The level
of service values are assigned based on average travel speed along the entire roadway segment,
including intersection stopped-time delay. Using these procedures, calculated levels of service of

LOS F were identified on three roadway segments.

Tindale-Oliver and Associates, Inc. City of Key West
Kisinger Campo and Associates, Corp. Truman Annex Diversion Study
Evaluation of Potential Diversion Routes

and Operational Improvements

GAKEYWEST\DIVER S0/REPORT\REP 11194 WP 19 November 21, 1996



I gy pApnis s s semAsn. i awvuag

it semaoosy s AIAITO

FTVANIL

SIRUAIR( [euonerdd() 3unsixi 9661
ApmiS uoISIIAL(] IS9AL £3Y] Jo A))
¢ 2anbi4

skemproy Apms 1ayl0
uonossIaug | SO
Kempeoy o SO
9DIAISS JO |9AdT]

19|




it » D19 VAPrISAID S B LA SR AR, 6 sunuesy

Sspuanya( [euonerddQ Sunsixy 9661 skempeoy Apmig 1200 wm
SunepurBug pus Sumsungyy UOnNIasy
e vasonven IAITO Apmig uoIsIaAIQ 159 K3y JO A1) i anwmmm mww e
JIVanIL p ainbi4 321AI8S JO |9ND7
v |\fl..N.- o
R
SoliN
7 PAIG 11878500 Linog
P o

20




Truman Avenue/North Roosevelt Boulevard. This roadway, known as Truman Avenue, west of
Palm Avenue/First Street, and as Norih Roosevelt Bouievard, east of Paim Avenue/First Street, was
identified as having calculated peak-direction Ky, levels of service of LOS F for the aggregate
roadway from White Street to Kennedy Drive.

On the 2-lane segment of Truman Avenue from White Street to Eisenhower Drive, the calculated
LOS F condition results from using a traffic count obtained on the 4-lane segment of Truman
Avenue east of Eisenhower Drive. A level of service of LOS D, based on adjusted volumes and
other parameters, is more representative of existing conditions and is consistent with Truman

Avenue levels of service west of White Street.

On the 4-lane segment of Truman Avenue from Eisenhower Drive to Palm Avenue/First Street, the
calculated LOS F results from delays on the eastbound approach to the intersection with Palm
Avenue/First Street. Without significant improvements at that intersection (see Intersection
Deficiencies), Truman Avenue from Eisenhower Drive to Palm Avenue/First Street will likely
remain at LOS F in the PM peak hour peak direction.

North Roosevelt Boulevard, from Palm Avenue/First Street to Kennedy Drive, involves travel
through several signalized intersections. Although eastbound approach delays at these intersections
indicate LOS D or better, the traffic signals do bring most traffic to a stop, reducing average travel
speed along the roadway. Signal interconnection would allow more traffic to arrive at the
intersections during a green light. Roadway level of service along this segment of North Roosevelt

Boulevard, with signal interconnection, could improve to LOS D, or better.

Flagler Avenue. This roadway was identified as having calculated peak-direction K, levels of
service of LOS F for the aggregate roadway from First Street to Kennedy Drive.

The level of service for Flagler Avenue from First Street to Fifth Street was calculated based on a
2-lane section. However, Flagler Avenue widens to four lanes about 300-feet east of First Street and
is four lanes at the west leg of the Fifth Street/Flagler Avenue intersection. A level of service of
LOS C/D, based on parameters closer to the Fifth Street/Flagler Avenue intersection, may be a better

indicator of roadway level of service for this roadway segment.
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The calculated roadway level of service of LOS F for Flagler Avenue from Fifth Street to Kennedy
Drive is largely the resuit of the LGS F condition at the eastbound approach to the Kennedy
Drive/Flagler Avenue intersection. Signal timing improvements (discussed under Intersection
Deficiencies) at this intersection would likely improve roadway levels of service for this segment
of Flagler Avenue to LOS C or better.

First Street/Bertha Street. This roadway, known as First Street, north of Flagler Avenue, and as
Bertha Street, south Flagler Avenue, was identified as having calculated peak-direction K, levels
of service of LOS F from North Roosevelt Boulevard to Atlantic Boulevard. The peak direction
north of Flagler Avenue is southbound and the peak direction south of F lagler Avenue is northbound.
Therefore the calculated roadway level of service on First Street/Bertha Street is largely dependent
on the northbound and southbound approach levels of service at the First Street/Bertha Street/Flagler
Avenue intersection. Intersection re-alignment (discussed under Intersection Deficiencies) and
resultant intersection level of service improvements at this intersection would likely improve
roadway levels of service for First Street/Bertha Street to LOS C or better.

Intersection Deficiencies

Intersection levels of service were calculated using procedures outlined in Highway Capacity
Manual (HCM, Transportation Research Board Special Report 209, ). These procedures calculate
intersection levels of service based on traffic volumes entering the intersection during the peak 15
minutes of the analysis hour, in this case the highest traffic volume hour during the PM peak period.
The level of service values are assigned based on the calculated average delay per vehicle. Using
these procedures, calculated levels of service of LOS F were identified at four study area

intersections.

White Street/Eaton Street. This intersection was identified as having a calculated PM peak period
intersection level of service of LOS F based on the findings of a traffic study prepared for the Key
West Bight development using traffic data collected during a construction closure of Truman
Avenue. Subsequent calculations based on more representative traffic volumes show that this

intersection is operating at LOS B and s, therefore, not an existing operational deficiency.
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First Street/North Roosevelt Boulevard. Although a calculated overall intersection level of service
of LOS D was identified at this intersection, it was listed as an operational deficiency by reason of
the calculated level of service of LOS F for the northbound approach. The northbound level of
service could be improved at the expense of the other approaches by modifying signal timing to
allow more green time for the northbound approach. However, since northbound traffic represents
only about 8% of total traffic entering the intersection, and since the calculated average delay per
northbound vehicle is near the LOS E/LOS F threshold, no modifications are recommended at this

time.

If continued monitoring shows worsening conditions, then signing and restriping Palm Avenue and
Eisenhower Drive to operate as a one-way pair (a component of Diversion Plan 1) would remove the
large southbound left-turn movement from the Palm Avenue/North Roosevelt Boulevard
intersection, improving intersection operations to LOS B and also improving Truman Avenue
roadway levels of service. Minor modifications to the Eisenhower Drive/Truman Avenue

intersection would allow continued LOS B operations at that intersection.

First Street/Bertha Street/Flagler Avenue. The geometry at this intersection, in particular the
offset of the north and south legs, has been identified as a bottleneck to traffic flow in previous
traffic studies. Realignment of this intersection was identified in the Comprehensive Plan as a
recommended improvement. The intersection was identified as having a PM peak period level of
service of LOS F. Realignment, and the signal timing modifications that would be possible after
realignment, would improve intersection levels of service to LOS C, or better, would lessen the
potential for head-on crashes between northbound and southbound left turns, and would improve PM

peak direction roadway levels of service on First Street and Bertha Street.

Kennedy Drive/Flagler Avenue. This intersection was identified as having calculated a PM peak
period level of service of LOS F. Existing operations are poor at this intersection primarily because
the signal timing favors north-south travel, comprised of about 470 approaching vehicles, with about
70% of total green time. East-west travel, including the equivalent of about 950 vehicles, receives
only 30% of total green time. Modifying the signal timing to allow green time proportionate to
approaching traffic volumes would improve the intersection level of service to LOS B and would
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improve the Flagler Avenue peak direction roadway level of service to LOS C, or better, as already
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RECOMMENDED IMPLEMENTATION TIMING

Based on the findings of this study, several components of the proposed diversion plans and other

identified operational improvements are recommended for near-term or long-term implementation.
Near-Term Improvements

Near-term improvements would provide a significant and immediate level of service increase. Four
near-term improvements, one of which is a component of Diversion Plan 1, and two of which should
be considered components of both Diversion Plan 1 and Diversion Plan 2, were identified. The

estimated total cost of the four near-term improvements is $777,000.

Kennedy Drive/Flagler Avenue. Although not a part of either proposed diversion plan, modifying
the traffic signal timing at this intersection would provide immediate Kennedy Drive/F lagler Avenue
intersection and Flagler Avenue roadway level of service improvements. At an estimated cost of less
that $1,000, this improvement is recommended for immediate implementation.

Palm Avenue/Eisenhower Drive. The creation of a one-way pair with north- and westbound traffic
on Palm Avenue and south- and eastbound traffic on Eisenhower Drive would remove the large
southbound left-turn movement from the Palm Avenue/North Roosevelt Boulevard intersection,
improving intersection levels of service at that intersection and peak direction roadway levels of
service on Truman Avenue. By improving northbound levels of service on First Street, and by
improving Palm Avenue as an exit route from Old Town, this improvement alone could be as
effective as Diversion Plan 1 at shifting traffic volumes away from Truman Avenue. At an estimated
cost of about $125,000, this improvement is considered one of the most cost-effective improvements

reviewed in this study and is recommended for immediate implementation.

First Street/Bertha Street/Flagler Avenue. First Street/Bertha Street roadway realignment and
traffic signal phasing and timing modifications would provide First Street/Bertha Street/Flagler
Avenue intersection and First Street/Bertha Street roadway level of service improvements and would
lessen the potential for head-on crashes between northbound and southbound left turns. This
improvement is a component of both proposed diversion plans and has been repeatedly identified
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as a needed improvement In traffic studies. Although one of the most expensive improverments
reviewed in this study, at $540,000, this intersection’s status as one of the major island crossroads
and the importance of this improvement as part of any plan to divert traffic away from North
Roosevelt Boulevard and Truman Avenue lead to the recommendation that design of this

improvement and right-of-way acquisition should begin immediately with construction following.

Flagler Avenue. Roadway widening of the first 300 feet east of First Street to four lanes to match
the existing four-lane section is recommended to imbrove roadway levels of service on Flagler
Avenue. Roadway design should be coordinated with First Street/Bertha Street/Flagler Avenue
intersection realignment. Widening this segment of Flagler Avenue to three lanes, with two
eastbound lanes and one westbound lane, is a component of both proposed diversion plans.
Widening to four lanes is recommended to accommodate AM peak direction traffic (westbound) and
to allow improved flow into and out of the First Street/Bertha Street/Flagler Avenue intersection.
The cost of widening Flagler Avenue to four lanes is estimated to be $94,000. This improvement
should be implemented in conjunction with First Street/Bertha Street/Flagler Avenue intersection

realignment.

Long-Term Improvements

Long-term improvements include projects which, if implemented immediately, would not provide
a significant level of service increase, or which do not address an existing operational deficiency,
or which depend on the completion of additional studies or the implementation of other
improvements. Three types of long-term improvements were identified, creation of one-way pairs,

interconnection of traffic signals, and implementation of traffic calming measures.

Caroline Street/Eaton Street. In addition to the Palm Avenue/Eisenhower Drive one-way pair
recommended for near-term implementation, the creation of a one-way pair with westbound traffic
on Caroline Street and eastbound traffic on Eaton Street is recommended for consideration over the
long-term. This one-way pair is a component of Diversion Plan 1 and would improve traffic flow
in northern Old Town by eliminating some of the conflicting mid-block and intersection turning

movements. The reduction in conflicting turning movements at intersections could result in a
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reduction in the number of crashes and shorter mid-block and intersection delays. Shorier delays,
in turn, wouid iead 10 increased average travei speeds, but not necessarily increased running speeds.
If the one-way pair results in increased running speeds, then traffic calming measures could be

implemented (see Appendix C).

Traffic calming measures are roadway design features that attempt to reduce the ability of motorists
to travel at unlawful or unsafe speeds, while maintaining good average travel speeds. Traffic
calming measures can also create a streetscape that is safer for and more conducive to non-motorized
travel. The design of traffic calming measures should take into account the unique needs of a
particular roadway and community. The City of Key West Engineering and Planning Departments
should review and recommend the appropriate measures to protect the interest of all roadway users,
whether they travel by motor vehicle, bicycle, or foot. Figure 5, Sample Eaton Street and Caroline
Street One-Way Pair System Traffic Calming Plan, and Figure 6, Traffic Calming Measures, present

traffic calming options that would be typical of a one-way pair with significant pedestrian volumes.

Creation of a Caroline Street/Eaton Street one-way pair would tend to equalize traffic volumes on
the two streets, reducing volumes on Eaton Street and increasing volumes on Caroline Street.
Implementation of a Caroline Street/Eaton Street one-way pair could occur either as a remedy to
poor intersection or roadway levels of service along Eaton Street, or, in combination with traffic

calming measures, as an element of a pedestrian- and bicycle-friendly streetscape.

North Roosevelt Boulevard. Traffic signal interconnection was identified as a means of improving
roadway levels of service along North Roosevelt Boulevard between First Street and Kennedy Drive.
The progression of platoons of vehicles through a series of green traffic signals can improve average
travel speeds without increasing maximum running speeds by coordinating traffic signals to turn
green consistent to the desired maximum travel speed of approaching traffic. Interconnected traffic
signals also increase acceptable gaps for side-street traffic and pedestrians, reduce noise, vehicle
emissions, and energy consumption associated with idling and acceleration. This improvement is
recommended as a study alternative for the North Roosevelt Boulevard Preliminary Design and
Engineering (PD&E) study for which funding is currently being sought by FDOT.
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APPENDIX A
DIVERSION ANALYSIS

Free-flow travel times along the existing routes and proposed diversion routes were calculated from
the roadway lengths and posted speed limits summarized in the Existing Conditions technical
memorandum. The free-flow travel times were then adjusted using the traditional Bureau of Public

Roads formula with an additional term to represent intersection delay. The resulting formula is:
Adjusted Travel Time = T,(1+0.15("/.)*+0.64("/)*+0.04 minutes

where: T, = free-flow travel time, and

¥/, = volume-to-physical capacity ratio.

The adjusted travel times calculated using this formula relate to an average travel speed of 14.5 miles
per hour (mph) for a cross-island trip from the Whitehead Street/Fleming Street intersection to the
North Roosevelt Boulevard/US 1 intersection via Whitehead Street, Truman Avenue, and North
Roosevelt Boulevard. This average travel speed closely matches the same route average travel speed
of 14.7 mph reported in Key West Travel Time and Delay Study (FDOT, District VI, 1993).

Travel times along Truman Avenue and Duval Street were compared to travel times along the
proposed diversion routes, with and without the proposed diversion plan improvements. Together
with the travel distance along these routes, the travel times were used to determine the percentage
increase in travel along the diversion routes with the diversion plan improvements using a procedure

developed by the California Division of Highways, summarized by the following formula:
p = (50(d+0.5t))/((d-0.5t)*+4.5)"3

where: p = the additional percentage of traffic (over 50%) likely to use the diversion route;
d = the distance saved along the diversion route; and

= the time saved along the diversion route.

The following pages summarize the diversion analysis.
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Table 5 - Travel Time and Delay Runs LOS Results

February March April
1 AvE ANE Avg Avg Avg Avg
Travel | LOS | Run | Travel | LOS | Run Travel | LOS | Run
US 1 Speed Speed | Speed Speed | Speed Spead
SB- SR AlA 1o Fleming  [(160) D 242 @Go>y o 200|063y D 24
SR AlA o Eisenhower{ 23.1 C 32.0 231 C 28.5 22.8 C 30.0
Eisenhower to Fleming 10.0 E 16.5 8.9 F 17.6 10.6 E 17.5
NB - Flemt ey : s PN
- Fleming to SR AlA 13.5) E 24.2 @ E 224 K142) D 22.6
Fleming to Eisenhower 10.5 E 19.6 9.4 F 17.8 9.7 F 17.5
Eisenhower to SR A1A| 159 D 27.6 17.2 D 25.8 18.7 C 26.7
Source: Walter H.Keller, Inc. -
Note: Travel ime and delay in Class I only. /’>Z _ \A\ 73 g

An additional analysis was also performed to evaluate the impacts of using the
Transitioning Class II and the Urban Class III designations. Table 6 indicates the Level of
Service changes for different class designations. Note, only the segment between

Eisenhower Drive and Fleming Street are under consideration as Class III. All other

segments would be Transidoning Class 1.

Table 6 - LOS Impacts with Class II Vs. Class III

Average Speed

Transition
Class I1

Urban
Class III

Feb IMarl Apr

Feb | Mar | Apr

Feb | Mar | Apr

SB - Eisenhower to Fleming

NB - Fleming to Eisenhower

. -~

100 8.9 10.6

10.5 9.4 9.7

E F

E F

E

F

D E D

D D D

Source: Walier H.Keller, Inc.

Note:

All other segments are Class 1l Transitional.
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Truman Annex Diversion Study Calibration
Length | Speed Exist [T naught] T exist Links T route | Distance
Link 0 [{iiies) | (mph) [V:P Cap [Minutes) Minutes) | in Route (Minutes) {miles)
1010020 0.1 25 0.32 0.24] 0.3459
1010030 0.34 25| 0.442] 0.816] 09857
1010046 0.15 25 0.5 0.36/ 0.5634
1020020 0.1 30 0.89 0.2] 07658
1020030| 0.34 301 0.562 0.68! 0.9323
1020040 0.17 30/ 0.877 0.34] 0.9024
1030010} 0.45 30| 0.878 0.9] 15136
1030020 0.34 30 0.83 0.68f 1.2093
1030030| 0.38 30 0.5, 076! 09671
1040010] 0.08 30| 0.577 0.16] 0.4157 1] 0.41573 0.08
1040020 0.1 301 0.733 0.2} 0.5925 1] 0.59253 0.1
1040030{ 0.19 30 0.74 0.38| 0.7876 1] 0.78756 0.19
1040040 0.32 30/ 0.654 0.64| 0.9713 1 0.9713 0.32
1040050| 0.23 30| 1.646 0.46| 2.7404 1] 2.74045 0.237
1040060] 0.31 30y 0.975 0.62| 1.3524 1] 1.35244 0.31
1050010{ 0.23 40| 0.835| 0.345] 0.8584 1] 0.85638 0.23
1050020 0.08 45| 0.835] 0.1067| 0.6007 1] 0.60067 0.08
1050030 0.5 45 1.2} 06667 1.8356 1/ 1.83563 0.5
1050040| 0.27 45| 1.097 0.36] 1.2484 1] 1.24838] 0.27
1050050} 1.23 45| 0.635 1.64] 1.9781 1] 1.97806 1.23
1060020 0.1 25| 0.289 0.24| 0.3265
1060030 0.28 30/ 0.318 0.56] 0.6656
1060040 0.23 25| 0.609] 0.552] 0.8408
1070020 0.1 25| 0.405 0.24| 0.3859
1070030 0.28 25| 0.752] 0.672] 1.1062
1070040 023 25| 0.436] 0.552| 0.7167
1080020 0.54 25| 0834 1.296] 1.8752
10800301 0.29 40 1.254| 0.435] 16428
1080040 0.71 45 1.101] 0.9467] 1.9711
1080050 0.85 45| 0.237| 1.1333( 1.2098
1080060 0.13 45| 0.608{ 0.1733] 0.4535
1100040 0.28 45| 0.253| 0.3733] 0.4545].
2020010{ 0.09 30 0.2 0.18] 0.2456
2020020f 0.23 25| 0.789] 0.552] 1.0225
2020030] 0.23 25| 0.865] 0552 11172 1] 1.11722 0.23
2020040 0.08 25| 0.869] 0.192] 0.7317 1/ 073173 0.08
2020050 0.1 25| 0.766 0.24] 0.6679 1] 0.66792 0.1
2020060 0.08 25| 0.712] 0.192] 05638 1| 0.56385 0.08
2020070 0.1 25 0.49 0.24] 0.4357
2060020] 0.14 25 0.54| 0.336] 0.5669
2060025 0.09 25 0.54| 0.216] 0.4454
2060030 0.23 25| 0.546] 0.552] 0.7902
2065010 0.33 30 0.5 0.66] 0.8662
2070010 0.39 40 1.061 0.585| 1.4567
14.5455 16.5 4
Speed T route | Distance
(mph) | (Minutes) (miles)

Tindale-Oliver and Associates, Inc.
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Truman Annex Diversion Study Existing Route Diversion Plan 1, Pant &~
Before Before "
Length | Speed Exist [T naught] T exist Links| T route| Distance Links |  Troute] Distance |
L LiaK!iD {mies)) (mph) (VP Cap Minutes) Minutes) ! in Rowe {hinutes) {rmiies) | in Route (Minutes) | (miles) |
1010020 0.1 25 0.32 0.24] 0.3459 11 034591 91]
1010030| 0.34 25| 0442] 0816] 09857 1| 0.9857 \Bzﬁ
1070040] 015 25| 05| 036] 05634 1| 056338 0.45
1020020 0.1 30 0.89 0.2] 0.7658 1] 0.76577 *ﬁoﬁ
1020030 0.34 30 0.562 0.68! 09323 11 0.93232 W
1020040 0.17 30 0.877 0.34] 0.9024 1] 0.90241
1030010 0.45 30 0.878 - 0.9] 15136 1 151359
1030020 0.34 30 0.83 0.68] 1.2093 2] 2.41861
1030030 0.38 30 0.5 0.76] 0.9671 11 0.96713
1040010} 0.08 30 0.577 0.16] 0.4157
1040020 0.1 30 0.733 0.2] 0.5925 2| 1.18505 02
1040030 0.19 30 0.74 0.38| 0.7876 2] 1.57511 0.38
1040040| 0.32 30 0.654 0.64| 0.9713 2 1.9426 0.64
1040050 0.23 30 1.646 0.46| 2.7404 2 5.4809 0.46
1040060 0.31 30 0.975 0.62] 1.3524 2] 2.70489 0.62 1] 1.35244 0.31
1050010} 0.23 40 0.835| 0.345| 0.8564 2| 171276 0.46 2] 1.712786 0.46
1050020| 0.08 45 0.835| 0.1067| 0.6007 2] 1.20134 0.16 2] 1.20134 0.16
1050030 0.5 45 1.2] 0.6667] 1.8356
1050040 0.27 45 1.097 0.36| 1.2484
1050050] 1.23 45 0.635 1.64| 1.9781
1060020 0.1 25 0.269 0.24| 0.3265
1060030 0.28 30 0.318 0.56| 0.6656
1060040 0.23 25 0.609| 0.552] 0.8408
1070020 0.1 25 0.405 0.24| 0.3859
-1070030| 0.28 25 0.752] 0.672] 1.1062
1070040| 0.23 25 0.436] 0.552| 0.7167
1080020 0.54 25 0.834 1.296| 1.8752
1080030 0.29 40 1.254] 0.435] 16428
1080040 0.71 45 1.101] 0.9467] 1.9711
1080050 0.85 45 0.237] 1.1333] 1.2098
1080060| 0.13 45 0.608| 0.1733] 0.4535
1100040| 0.28 45} 0.253| 0.3733]| 0.4545
2020010] 0.09 30 0.2 0.18| 0.2456
2020020 0.23 25 0.789] 0.552] 1.0225
2020030 0.23 25 0.865| 0.552] 1.1172 2] 223444 0.46
2020040 0.08 25 0.869] 0.192] 0.7317 2| 146345 0.16
2020050 0.1 25 0.766 0.24| 0.8679 2| 1.33584 0.2
2020060 0.08 25 0.712} 0.192] 0.5638 2] 1.12789 0.16
2020070 0.1 25 0.49 0.24} 0.4357 1] 0.43574 0.1
2060020¢ 0.14 25 0.54] 0.336] 0.5669
2060025/ 0.09 25 0.54] 0.216] 0.4454
2060030 0.23 25 0.546] 0.552] 0.7902
2065010 0.33 30 0.5 0.66] 0.8662 11 0.86619 0.33
2070010 0.39 40 1.061 0.585! 1.4567
10.6 22 3.9 16.4 15 41
Speed| Troute| Distance Speed T route | Distance
(mph) | (Minutes) (miles) {mph) | (Minutes) {miles)
Time Savings = 7
Distance Savings = -0.2
Potential Shift = 39%
-TIME3. WK4 Tindale-Oliver and Associates, Inc. 11/15/9¢



Truman Annex Diversion Study

Existing Route

Diversion Plan 1, Par{ A

Before After
Length | Speed Exist [T naught| T exist Links T route | Distance Links T route | Distancs |
Link 1D |(miles) | (mph) |V:P Cap |Minutes) [Minutes) | in Route | (Minutes) (miles) | in Route | (Minutes) (miles)
1010020 0.1 25 0.32 0.24] 0.3459 11 0.28828 0.1
1010030 0.34 25 0.442| 0816 0.9857 11 0.82142 0.34
1010040 0.15 25 0.5 0.36| 0.5634 11 0.46948 0.15
1020020 0.1 30 0.89 0.2! 0.7658 1] 063814 01
1020030 0.34 30 0.562 0.68] 09323 1] 0.77693 0.34
1020040 0.17 30 0.877 0.34} 0.9024 11 0.75201 017
1030010 0.45 30 0.878 0.9, 15136 1] 1.26133 0.45
1030020 0.34 30 0.83 0.68] 1.2093 21 241861 068
1030030 0.38 30 0.5 0.76] 0.9671 11 0.80594 0.38
1040010 0.08 30 0.577 0.16| 0.4157
1040020 0.1 30 0.733 0.2] 0.5925 2| 1.18505 0.2
1040030 0.19 30 0.74 0.38] 0.7876 21 157511 0.38
1040040| 0.32 30| 0.654 0.64| 0.9713 2 1.9426 0.64
1040050 0.23 30 1.646 0.46| 2.7404 2 5.4809 0.46 T
1040060} 0.31 30| 0975 0.62| 1.3524 2| 270489 0.62 1] 1.12704 0.31
10500101 0.23 40} 0.835{ 0.345] 0.8564 2| 1.71276 0.46 2] 1.71276 0.46
1050020 0.08 45 0.835] 0.1067| 0.6007 2, 1.20134 0.16 2] 1.20134 0.16
1050030 0.5 45 1.2 0.6667| 1.8356
1050040 0.27 45 1.097 0.36| 1.2484
1050050 1.23 45 0.635 1.64] 1.9781
1060020 0.1 25 0.269 0.24]| 0.3265
1060030| 0.28 30 0.318 0.56| 0.6656
1060040| 0.23 25 0.609] 0.552| 0.8408
1070020 0.1 25| 0405 0.24]| 0.3859
-1070030] 0.28 25| 0.752} 0.672| 1.1062
10700401 0.23 25 0.436] 0.552| 0.7167
1080020| 0.54 25| 0.834] 1.296| 1.8752
1080030| 0.29 40 1.254| 0.435| 1.6428
1080040| 0.71 45 1.101| 0.9467| 1.9711
1080050( 0.85 45| 0.237| 1.1333] 1.2098
1080060| 0.13 45| 0.608| 0.1733] 0.4535
1100040| 0.28 451 0.253] 0.3733] 0.4545
2020010| 0.09 30 0.2 0.18| 0.2456
2020020] 0.23 25| 0.789] 0.552] 1.0225
2020030 0.23 25| 0.865| 0.552] 1.1172 2] 223444 0.46
2020040} 0.08 250 0.869] 0.192| 07317 2| 1.46345 0.16
2020050 0.1 25 0.766 0.24| 0.6679 2| 1.33584 0.2
2020060! 0.08 25 0.712} 0.192| 0.5638 2| 1.12769 0.16
2020070 0.1 25 0.49 0.24| 0.4357 1 036312 01
2060020, 0.14 25 0.54] 0.336, 0.5669
2060025 0.09 25 0.54] 0.216| 0.4454
2060030 0.23 25 0.546] 0.552! 0.7902
20650107 0.33 30 0.5 0.66| 0.8662 117 0.72182 033
2070010 0.39 40 1.061 0.585] 1.4567
10.6 22 3.9 18.4 13.4 4.1
Speed T route | Distance Speed T route | Distance
{mph) | (Minutes) (miles) (mph} | (Minutes) (miles)
Time Savings = 8.6
Distance Savings = -0.2
Potential Shift = 41%
T-TIME . WK4 Tindale-Oliver and Associates, Inc. 11/15/9
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TIME3.WK4

Tindale-Oliver and Associates, Inc.

Truman Annex Diversion Study Existing Route Diversion Plan 2, Pari B
: Before Before
Length [Speed Exist [T naught] T exist Links | Troute ] Distance Linke! Troute | is@nce
[ LinkiD j{miles) | (mph) [VP Cap Minutes) [Minutes) | in Route (Minutes)} (miles) | in Route (Minutes) (miles)
[ 1010020] "0.1] 25| 033] 024] 03459 ;
1010030 0.34 25| 0.442] 0816 09857 |
1010040 0.15 25 0.5 0.36] 0.5634 B
1020020 0.1 30 0.89 0.2] 0.7658 [
1020030 0.34 30] 0562 0.68] 0.9323
1020040 0.17 30) 0877 0.34] 0.9024
1030010 045 30/ 0.878 0.9 15136
1030020 0.34 30 0.83 0.68! 1.2093
1030030] 0.38 30 0.5 0.76] 0.9671
1040010 0.08 30y 0.577 0.16] 0.4157
1040020 0.1 30] 0.733 0.2 0.5925 2| 1.18505 0.2
1040030 0.19 30 0.74 0.38| 0.7876 2] 1.57511 0.38
1040040| 0.32 30| 0.654 0.64{ 0.9713 2 1.9426 0.64 ]
1040050 0.23 30 1.646 0.46| 2.7404 2 5.4809 0.46 ‘
1040060| 0.31 30] 0.975 0.62| 1.3524 2| 2.70489 0.62 ﬁ“
1050010] 0.23 40) 0.835] 0.345] 0.8564 2| 1.71276 0.46
1050020| 0.08 45| 0.835| 0.1067] 0.6007 2] 120134 0.16
1050030 0.5 45 1.2| 0.6667| 1.8356 2| 3.67125 1
1050040] 0.27 45| 1.097 0.36| 1.2484 2| 249677 0.54 1
1050050 1.23 45| 0.635 1.64 1.9781 2] 3.95612 2.46
1060020 0.1 25| 0.269 0.24| 0.3265 1 0.3265 0.1
1060030 0.28 30/ 0.318 0.56| 0.6656 1| 0.66558 0.98
1060040] 0.23 25| 0.608] 0.552] 0.8408 1| 0.84075 0.23
1070020 0.1 25| 0.405 0.24| 0.3859 1] 0.38594 0.1}
. ~1070030| 0.28 25| 0.752] 0672 1.1062 1] 1.10616 0.28
1070040 0.23 25| 0.436] 0.552| 0.7167 1| 0.71665 0.23
1080020] 0.54 25| 0.834| 1.296]| 1.8752 2| 3.75041 1.08
1080030 0.29 40| 1.254| 0.435| 1.6428 2| 328557 0.58
1080040 0.71 45| 1.101] 0.9467| 1.9711 2| 394227 1.42
1080050] 0.85 45| 0.237] 1.1333] 1.2098 2| 2.41984 1.7
1080060] 0.13 45| 0.608| 0.1733] 0.4535 2| 0.90694 0.26
1100040 0.28 45|- 0.253] 0.3733] 0.4545 2| 0.90506 0.56
2020010] 0.09 30 0.2 0.18] 0.2456 1] 0.24564 0.09
2020020 0.23 25| 0.789] 0.552] 1.0225 2 2.045 0.46
2020030 0.23 25 0.865| 0.552] 1.1172 2| 223444 0.46 2| 2.23444
2020040] 0.08 25| 0869] 0.192] 0.7317 2] 1.46345 0.16 2] 1.46345
2020050 0.1 25| 0.766 0.24| 0.6679 2| 1.33584 0.2 2| 1.33584
2020060] 0.08 25| 0712 0.19217 0.5638 2] 112789 0.16 2! 1.12789
2020070 0.1 25 0.49 0.24| 0.4357
2060020 0.14 25 0.54 0.336] 0.5669 2] 1.43382
2060025 0.09 25 0.54 0.2161 0.4454 1] 0.44538 0.09
2060030 0.23 25| 0.546] 0552 0.7902
| 2065010 0.33 30 0.5 0.66| 0.8662
|_2070010] 0.39 401 1.061 0.585| 1.4567 f ]
14.8 32.1 7.9 17.8 29.3] 8.71
;; Speed| Troute| Distance Speed| T route Distancﬂ
[_\ (mph) | (Minutes) (miles) (mph) | (Minutes) {miles)
Time Savings = 2.8
Distance Savings = -0.8
Potential Shift = 10%

11/15/96



Truman Annex Diversion Study

Existing Routs

Diversion Pian 2, PartB

Before After
Length |Speed|  Exist[T naught] T exist] Links | T ronte] Dizianes | Grks | T route ] Distans,
Link 1D [(miles) | (mph) [V:P Cap Minutes) Minutes)] in Route} (Minutes)[ (miles) | in Route (Minutes) (miles
1010020 0.1 25 0.32 0.24] 0.3459
1010030 0.34 25 0.442 0.816| 0.9857
1010040] 0.15 25 0.5 0.36] 0.5634
1020020 0.1 30 0.89 0.2/ 0.7658
1020030 0.34 30 0.562 0.68] 0.9323
1020040! 0.17 30 0.877 0.34] 0.9024
1030010 0.45 30 0.878 0.9/ 15136
1030020| 0.34 30 0.83 0.68| 1.2093
1030030| 0.38 30 0.5 0.76] 0.9671
1040010] 0.08 30 0.577 0.16| 0.4157
1040020 0.1 30 0.733 0.2] 0.5925 2] 1.18505
1040030] 0.19 30 0.74 0.38] 0.7875 2! 157511
1040040 0.32 30 0.654 0.64| 0.9713 2 1.9426
1040050 0.23 30 1.646 0.46] 2.7404 2 5.4809
1040060 0.31 30 0.975 0.62| 1.3524 2| 2.70489 0.62
1050010 0.23 40 0.835 0.345! 0.8564 2| 1.71276 0.46
1050020 0.08 45 0.835] 0.1067| 0.6007 2| 120134 0.16
1050030 0.5 45 1.2| 0.6667| 1.8356 2] 367125 1
1050040 0.27 45 1.097 0.36] 1.2484 2| 249677 0.54
1050050 1.23 45 0.635 1.641 1.9781 2| 3.95612 2.46
1060020 0.1 25 0.269 0.24] 0.3265 11 0.27208 0.1
1060030 0.28 30 0.318 0.56| 0.6656 1] 0.55465 0.28
1060040 0.23 25 0.609 0.552| 0.8408 1] 0.70063 0.23
1070020 0.1 25 0.405 0.24] 0.3859 1{ 0.32162 0.1
-1070030] 0.28 25 0.752 0.672| 1.1062 1 0.9218 0.28
1070040] 0.23 25 0.436] 0.552] 0.7167 1] 0.59721 0.23
1080020 0.54 25 0.834 1.296] 1.8752 2| 3.75041 1.08
1080030 0.29 40 1.254| 0.435[ 1.6428 2| 3.28552 0.58
1080040( 0.71 45 1.101| 0.9467| 1.9711 2| 3.94227 1.42
1080050 0.85 45 0.237] 1.1333] 1.2098 2] 241964 1.7
1080060] 0.13 45 0.608| 0.1733] 0.4535 2] 0.90694 0.26
1100040 0.28 45} 0.253| 0.3733] 0.4545 2| 0.90906
2020010 0.09]. 30 0.2 0.18| 0.2456 1 0.2047
2020020 0.23 25 0.789]| 0.552] 1.0225 2 2.045
2020030 0.23 25 0.865 0.56521 1.1172 2| 223444 0.46 2| 223444
2020040 0.08 25 0.869 0.192] 0.7317 2] 146345 0.16 2| 146345
2020050 0.1 25 0.766 0.24) 0.6679 2| 1.33584 0.2 2] 1.33584
2020060] 0.08 25 0.712 0.192| 0.5638 20 112769 0.16 2] 112769
2020070 0.1 25 0.49 0.24| 04357
2060020 0.14 25 0.54 0.336| 0.5669 2; 1.13382
2060025| 0.09 25 0.54 0.216 0.4454 1] 0.37115]
L_ZOGOOE!O 0.23 25 0.546 0.552| 0.7902 f
2065010 0.33 30 0.5 0.66| 0.8662 [
2070010 0.39 40 1.061 0.585| 1.4567 | | |
14.8| 32.1] 7.9 18.4] 28.3] 8.7
Speed Troutef Distance Speed Troute| Distance
{mph) {(Minutes) (miles) (mph) | (Minutes) (miles)
Time Savings = 3.8
Distance Savings = -0.8
Potential Shift = 16%
TIME . WK4 Tindale-Oliver and Associates, Inc. 11/15/96
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TIME3.WK4

Potential Shift =

Tindale-Oliver and Associates, Inc.

5%

Truman Annex Diversion Study Existing Route Diversion Piap 2, Part A
Belore , ) Before
ILength[Speed|  Exist naught! Texist!  Linkel T ragis] Distance Links| T route] Distanc:
[ Link ID |(miles) | (mph) |V:P Cap }Minutgi)_}Minutes) } in Route (Minutes) (miles) | in Route (Minutes) (miles
1010020] 01 25) 032] 024 03459]
1010030 0.34 25 0442] 0816] 0.9857
1010040 0.15 25 0.5 0.36] 0.5634 _
1020020 0.1 30 0.89 0.2 0.7658 -—_
1020030 0.34 30 0.562 0.68| 0.9323 —-—
1020040 0.17 30 0.877 0.34] 0.9024] _——
1030010, 0.45 30 0.878 0.9] 15136 %—
1030020 0.34 30 0.83 0.68] 1.2093 _
1030030 0.38 30 0.5 0.76] 0.9671 —
10400101 0.08 30 0.577 0.16] 0.4157 ——
1040020 0.1 30 0.733 0.2] 05925 2] 1.18505 0.2
1040030 0.19 30 0.74 0.38] 0.7876] 2/ 157511 0.38
1040040 0.32 30 0.654 0.64| 0.9713 2 1.9426 0.64
1040050 0.23 30 1.646 0.46] 2.7404
1040060| 0.31 30 0.975 0.62| 1.3524 -
1050010 0.23 40 0.835| 0.345| 0.8564
1050020 0.08 45 0.835| 0.1067] 0.6007
1050030 0.5 45 12| 0.6667| 1.8356
1050040] 0.27 45 1.097 0.36] 1.2484
1050050 1.23 45 0.635 1.64] 19781
1060020 0.1 25 0.269 0.24] 0.3265 1 0.3265 0.1
1060030] 0.28] 30 0.318 0.56] 0.6656 1| 0.66558 0.28
1060040 023 25 0.609| 0.552| 0.8408 1] 0.84075 0.23
1070020 0.1 25 0.405 0.24] 0.3859 1/ 0.38594
(1070030 0.28 25 0.752| 0.672| 1.1062 1| 1.10616
1070040] 023 25| 0.436] 0.552] 0.7167 1/ 0.71665
1080020] 0.54 25 0.834 1.296| 1.8752 2| 3.75041 1.08 2| 3.75041
1080030 0.29 40 1.254| 0.435| 1.6428 2] 3.28552 0.58 2| 3.28552
1080040 0.71 45 1.101] 0.9467] 1.9711
1080050 0.85 45| 0.237] 1.1333] 1.20908
1080060 0.13 45| 0.608] 0.1733[ 0.4535
1100040 0.28 451 0.253| 0.3733] 0.4545
2020010] 0.09]- 30 0.2 0.18] 0.2456 1] 0.24564
2020020 0.23 25| 0.789] 0.552] 1.0225 2 2.045
2020030 0.23 25| 0.865] 0.552] 11172 2| 2.23444 0.46 2| 223444
2020040 0.08 25 0.869| 0.1921 0.7317 2] 1.46345 0.16 2| 1.46345
2020050 0.1 25 0.766 0.24| 06679 2] 1.33584 0.2 2| 1.33584
2020060 0.08 25| 0.712] 0.192] 0.5638 2| 1.12769 0.16 21 112769
2020070 0.1 25 0.49 0.24| 04357
2060020 0.14 25 0.54] 0.336] 0.5669 2] 1.13382 0.28 2] 113382
2060025] 0.09 25 0.54] 0.216] 04454 2; 0.89076 0.18 1] 0.44538]
2060030 023 25 0.546] 05521 0.7902 21 1.58031 0.46
2065010] 0.33 30 0.5 0.66{ 0.8662
20700101 0.39 40 1.067[ 0.585 1.456‘71
F 13.4 215? 4.8] 13.6 21.1]
Speed T route | Distance Speed T route
(mph) | (Minutes) {miles) (mph) | (Minutes)
Time Savings = 0.4
Distance Savings = 0

11/15/96



* Truman Annex Diversion Study Existing Route Diversion Plan 2, Part A
Before ’ After
Length | Speed Exist [T naught| T exist] LinksT  Troute | Disance Tinks] T route T B Bisians
[_Link ID {(miles) | (mph) |V.P Cap ]Minute_s)lMinutes) f in Route | (Minutes) (miles) | in Route (Minutes) (miles)
1010020 0.1 25 0.32 0.24] 0.3459 f :
1010030 0.34 25| 0.442] 0816] 09857
1010040 0.15 25 0.5 0.36| 05634
1020020 0.1 30 0.89 0.2] 0.7658
1020030 0.34 30 0.562 0.68] 0.9323
1020040 0.17 30/ 0.877 0.34] 0.9024
1030010] 045 30{ 0.878 0.9] 15136
1030020] 0.34 30] 0.83] 068] 12003
1030030 0.38 30 0.5 0.76] 0.9671
1040010 0.08 30 0.577 0.16| 0.4157
1040020 0.1 30 0.733 0.2] 0.5925 2] 1.18505] 0.2
1040030 0.19 30 0.74 0.38| 0.7876 2] 157511 0.38
1040040 0.32 30 0.654 0.64] 0.9713 2 1.9426 0.64
1040050 0.23 30| 1.646 0.46| 27404
1040060 0.31 30) 0.975 0.62] 1.3524 ]
1050010 0.23 40) 0.835] 0.345] 0.8564
1050020 0.08 45| 0.835] 0.1067| 0.6007
1050030 0.5 45 12| 0.6667| 1.8356
1050040] 0.27 45| - 1.097 0.36] 1.2484
1050050 1.23 45| 0635 1.64| 1.9781 N
1060020 0.1 25 0.269 0.24| 0.3265 1] 0.27208 0.1
1060030 0.28 30 0.318 0.56| 0.6656 1] 0.55485 0.28
1060040 0.23 25 0.609] 0.552] 0.8408 1] 0.70063 0.23
1070020 0.1 25 0.405 0.24| 0.3859 1] 0.32162 0.1
'1070030] 0.28 25| 0.752] 0672] 1.1062 1 0.9218 0.28
1070040 0.23 25 0.436 0.552| 0.7167 1] 0.59721 0.23
1080020 0.54 25 0.834 1.296| 1.8752 2| 3.75041 1.08 2| 3.75041 1.08
1080030] 0.29 40| 1.254] 0435] 16428 2| 3.28552 0.58 2| 3.28552 0.58
1080040| 0.71 45| 1.101] 0.9467] 19719
1080050 0.85 45] 0.237] 1.1333] 12008
1080060 0.13 45 0.608| 0.1733] 0.4535
1100040 0.28 45|° 0.253] 0.3733 0.4545
2020010 0.09 30 0.2 0.18] 0.2456 1 0.2047 0.09
2020020] 0.23 25| 0.789] 0.552] 1.0295 2 2.045 0.46
2020030 0.23 25| 0.865] 0552 14172 2] 2.23444 0.46 2| 223444 0.46
2020040 0.08 25| 0.869| 0.192] 0.7317 2] 1.46345 0.16 21 1.46345 0.16
2020050 0.1 25 0.766 0.24| 0.6679 2] 1.33584 0.2 2] 1.33584 0.2
2020060 0.08 25 0.712 0.192] 0.5638 2] 1.12789 0.16 2| 1.12769 0.16
2020070 0.1 25 0.49 0.24] 0.4357
2060020 0.14 25 0.54 0.336| 0.5669 2] 113382 0.28 2/ 1.13382 0.28
2060025 0.09 25 0.54 0.216] 0.4454 2] 0.89076 0.18 11 0.37115 0.09
2060030 023 25 0.546 0.5521 0.7902 2] 1.58031 0.46 !
2065010] 0.33 30 0.5 0.66! 0.8662 j
2070010] 0.39 40 1.061 0.585| 1.4567 L
13.4] 21,_51 4.8 14.2 20.3 4.8
Speed Troute{ Distance Speed T route | Distance
# (mph) | (Minutes) {(miles) (mph) | (Minutes) {miles)
Time Savings = 1.2
Distance Savings = 0
Potential Shift = 14%
TIME.WK4 Tindale-Oliver and Associates, Inc. 11/15/96
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TINDALE-OLIVER & ASSOCIATES

1000 North Ashley Drive
Suite 316
TAMPA, FLORIDA 33602
{813) 224.8882
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ART-PLAN 2.0

Arterial Level of Service Estimating Software
Based on Chapter 11 of the 1994 Highway Capacity Manual Update

Florida Department of Transportation
August 1995

DESCRIPTION
Road Name: Truman Avenue
From: White Street
To: Eisenhower Drive
Peak Direction: EB
Off-peak Direction: WB
Study Time Period: PM PEAK
Analysi$ Date: 12 November 1996
User Notes: Existing Conditons
TRAFFIC CHARACTERISTICS
AADT: 13,443
K FACTOR: 0.088
D FACTOR: 0.568
PHF: 0.860
ADJ. SATURATION FLOW RATE: 1,750
% TURNS FROM EXCLUSIVE LANES: 0
ROADWAY CHARACTERISTICS
THRU-LANES PEAK DIRECTION: 1
THRU LANES OFF-PEAK DIRECTION: 1
URBAN, TRANSITIONING, OR
RURAL DEVELOPED (U/T/R): U
ARTERIAL CLASS: 3 (1,2,0r3)
FREE FLOW SPEED (mph): 30 (35, 30, or 25)
For Arterial Type and Class: Use Free flow speed of:
Rural 55, 50, 45, 40 or 35
Transitioning, Class 1 55, 50, 45, 40 or 35
Urban, Class 1 45,40 or 35
Urban or Transitioning, Class 2 40, 35, 30 or 25
Urban, Class 3 35, 300r25

SIGNALIZATION CHARACTERISTICS

ARRIVAL TYPE PEAK DIRECTION: 3
ARRIVAL TYPE OFF-PEAK DIRECTION: 3
TYPE SIGNAL SYSTEM: S P=PRETIMED
S=SEMIACTUATED
A=ACTUATED
SYSTEM CYCLE LENGTH: 74

WEIGHTED THRU MOVEMENT g/C: 0.49




EB

LINK

PEAK DIRECTION'S SPECIFIC INPUTS DISTANCE
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ART-PLAN 2.0

Arterial Level of Service Estimating Software
Based on Chapter 11 of the 1994 Highway Capacity Manual Update

Florida Department of Transportation
August 1995

DESCRIPTION
Road Name: Fiagler Avenue
From: First Street
To: Fifth Street
Peak Direction: EB
Off-peak Direction: WB
Study Time Period: PM PEAK
Analysis Date: 12 November 1996
User Notes: Existing Conditons
TRAFFIC CHARACTERISTICS
AADT: 19,987
K FACTOR: 0.088
D FACTOR: 0.568
PHF: 0.860
ADJ. SATURATION FLOW RATE: 1,750
% TURNS FROM EXCLUSIVE LANES: 0
ROADWAY CHARACTERISTICS
THRU-LANES PEAK DIRECTION: 2
THRU LANES OFF-PEAK DIRECTION: 1

URBAN, TRANSITIONING, OR
RURAL DEVELOPED (U/T/R): U

ARTERIAL CLASS: 2 (1,2,0r3)
FREE FLOW SPEED (mph): 40 (40,35,30,25)
For Arterial Type and Class: Use Free flow speed of:
Rural 55, 50, 45, 40 or 35
Transitioning, Class 1 55, 50, 45, 40 or 35
Urban, Class 1 45, 40 or 35
Urban or Transitioning, Class 2 40, 35,30 0r 25
Urban, Class 3 35,30 or 25

SIGNALIZATION CHARACTERISTICS

ARRIVAL TYPE PEAK DIRECTION: 3
ARRIVAL TYPE OFF-PEAK DIRECTION: 3
TYPE SIGNAL SYSTEM: S P=PRETIMED
S=SEMIACTUATED
A=ACTUATED
SYSTEM CYCLE LENGTH: 61

WEIGHTED THRU MOVEMENT g/C: 0.46
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4d 11-21-1996
Center For Microcomputers In Transportation

Streets: (N-S) Bertha\First (E-W) Flagler Ave
Analyst: DAC File Name: B_F_20.HCY
Area Type: Uther 7-12-96 PH Peak

Comment: (20) 1996 Existing Volumes, Realigned

No. Lanes |1 1 < 1 1 < |1 1 o< 1 1 <
Volumes | 88 98 85] 163 89 11| 19 449 35] 84 383 68
Lane W (ft)}11.0 11.0 | 8.0 14.0 J10.5 10.5 1.0 1.0
RTOR Vols | 0} 0} . 0] 0

Lost Time [3.00 3.00 3.00]3.00 3.00 3.00}3.00 3.00 3.00/3.00 3.00 3.00

Signal Operations

Phase Combination 1 2 3 4 | 5 6 7 8

NB Left * |EB Left *
Thru * ] Thru *
Right * | Right *
Peds * ] Peds *

SB Left * [W8 Left  » *
Thru * | Thru *
Right * | Right *
Peds * | Peds *

EB Right INB  Right

WB Right }sB Right

Green 20.0p [Green  12.0p 30.0p

Yel Low/AR 4.0 |Yellow/ar 3.0 3.0

Cycle Length: 72 secs Phase combination order: #1 # #6

Intersection Performance Summary

Lane Group: Adj sat v/c g/C Approach:
Mvmts Cap Flow Ratio Ratio Delay LoS Delay LOS

NB L 338 1159 0.296 0.292 15.2 [o4 15.8 c
TR 475 1627 0.438 0.292 16.2 C

SB L 203 696 0.911  0.292 46.5 E 34.4 D
TR 553 1897 0.206 0.292 14.6 B

EB L 372 1633 0.059 0.625 5.5 B 17.1 [
TR 708 1700 0.776 0.417 17.5 c

W8 L 377 1662 0.252 0.625 6.4 B8 14.3 B
TR 712 1710 0.719  0.417 15.7 c

Intersection Delay = 18.8 sec/veh Intersection LOS = C
Lost Time/Cycle, L = 9.0 sec Critical v/c(x) = 0.739



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 07-12-1996
Center For Microcomputers In Transportation

Streets: (N-S) White St (E-W) Eaton St
Analyst: HER File Kame: W_E_15.WCY
Area Type: Other 7-12-96 PM Peak

Comment: (15) 1996 Existing Conditions

No. Lanes | > 1 < | >1 < >1 < | > 1 <
Volumes [ 115 7 108] 1 2 1] 3 559 92| 78 456 9
PHF or PK15[0.97 0.97 0.97]0.97 0.97 0.97]0.97 0.97 0.97|0.97 0.97 0.97
Lane Width | 12.5 | 12.0 ; 13.0 | 16.0
Grade | 0 | 0 | 0 | 0

% Heavy Veh| 5 5 5| 5 5 5] 5 5 5 5 ‘5 g
Parking JCY/ny N JCY/N) N [CY/NY N Jersny N

Bus Stops | 0| o} 0} 0
Con. Peds | 0] ] 0] o
Ped Button [(Y/N) N JCY/ny N IS7OR ISZORT

Arr Type | 3 | 3 | 3 | 3

RTOR Vols | 0| 0} 0| o

Lost Time ]3.00 3.00 3.00'3.00 3.00 3.00[3.00 3.00 3.00[3.00 3.00 3.00
Prop. Share| | | |
Prop. Prot.| | | ]

Signal Operations

Phase Combination 1 2 3 4 | 5 6 7 8
NB Left * |EB  Left *
Thru * | Thru  *
Right * | Right =
Peds * | Peds *
SB Left * |WB  Left
Thru * ] Thru =
Right * | Right =
Peds * | Peds *
EB Right [NB  Right
WB Right }SB Right
Green 15.0p |Green  40.0p
Yellow/AR 3.0 [Yellow/AR 3.0

Cycle Length: 61 secs Phase combination order: #1 #5

[ntersection Performance Sumnary

Lane Group: Adj Sat v/e g/c Approach:
Mvmts Cap Flow Ratio Ratio Delay LOS Delay LOS
NB  LTR 367 1491 0.646  0.246 18.4 c 18.4 C
$8  LIR 361 1470 0.011  0.246 13.2 8 13.2 B
EB  LIR 1076 1641 0.626 0.656 5.5 8 5.5 8
WB  LIR 716 1092 0.781 0.656 9.5 B 9.5 B
Intersection Delay = 9.1 sec/veh Intersection LOS = B

tost Time/Cycle, L = 6.0 sec Criticat v/e(x) = 0.744



HCM: SIGNALIZED INTERSECTION SUMMARY
Center For Microcomputer

Version 2.4d
s In Transportation

10-11-1996

Streets: (N-S) Palm Ave and 1st St
Analyst: WER
Area Type: Gther

Comment: (45) 1996 Existing Conditions

(E-W) North Roosevelt Blvd
File Name: R_P_45X1.HCY
7-10-96 PM Peak

I ~way e o

| Northbound | Southbound | Eastbound | Westbound
fv 1 R | T R L 1 | S
R R S [oon e e
No. Lanes | 1 1 < | J 1 2 < } 2 1
Volumes | 55 122 64| | 100 823 26| 424 685
Lane W (f£)[11.5 11.5 | [11.0 11.0 i 1.0 11,0
RTOR Vols | 0] i , 0] 0
Lost Time |3.00 3.00 0.00} |3.00 3.00 3.00| 3.00 0.00
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
NB Left * |EB Left *
Thru * | Thru  *
Right * | Right *
Peds * ] Peds *
S8 Left jwe tLeft  *
Thru ] Thru *
Right | Right *
Peds * | Peds *
EB Right NB Right
WB Right * |sB Right
Green 17.0p |Green 25.0p
Yellow/AR 4.0 |Yellow/AR 4.0
Cycle Length: 50 secs Phase combination order: #1 #5
Intersection Performance Sdrmary
Lane Group: Adj Sat v/e g/C Approach:
Mvmts Cap Flow Ratio Ratio Delay LOS Delay LOS
NB L 543 1507 0.118 0.360 8.1 B 8.9 B
TR 607 1686 0.356 0.360 9.1 B
EB L 334 643 0.347 0.520 5.6 B 6.5 B
TR 1811 3482 0.572 0.520 6.6 B
W8 T 1819 3498 0.285 0.520 5.2 B 2.2 A
R 1482 1482 0.538 1.000 0.3 A
Intersection Delay = 4.7 sec/veh Intersection LOS = A
Lost Time/Cycle, L = 0.0 sec Critical v/c(x) = 0.538



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4d 10-11-1995
Center For Microcomputers In Transportation

Streets: (N-S) Eisenhower Dr (E-W) North Roosevelt Bivd
Analyst: MWER File Name: T_E_44X1.HC9
Area Type: Other 7-10-96 PM peak

Comment: (44) 1996 Existing Conditions

Eastbound | Westbound

No. Lanes | 1 1 ]2 1 < 2 < | 1 1
volumes | 3 277] 893 70 45 219 3| 78 352
Lane W (ft)]11.0 11.0{11.0 11.0 [ 1.0 [11.0 11.0
RTOR Vols | 0| 0} . 0] 0
Lost Time |3.00 0.00/3.00 3.00 3.00| 3.00 3.00/3.00 3.00

Signal Operations

Phase Combination 1 2 3 4 5 6 7 8
NB Left * |EB  Left
Thru * | Thru *
Right * } Right *
Peds * | Peds  *
SB Left > |wB Left  *
Thru * ! Thru  *
Right * | Right
Peds * ] Peds
EB Right N8 Right *
WB Right |sB  Right
Green 18.0A 6.0A |Green 4.0A 7.0A
Yellow/AR 4.0 4.0 [Yellow/AR 4.0 4.0

Cycle Length: 51 secs Phase combination order: #1 #2 #5 #&

Intersection Performance Summary

Lane Group: Adj Sat v/c g/C Approach:
Mvmts Cap Flow Ratio Ratio Delay LOS Detay LOS
NB L 228 1662 0.013  0.137 12.3 B 10.4 B
525 1487 0.614 0.353 10.3 B
SB L 1238 3323 0.864 0.373 14.2 B 13.4 B
TR 611 1641 0.218 0.373 7.1 B
EB TR 548 3492 0.495 0.157 13.3 B 13.3 B
WB L 304 1662 0.299 0.314 8.5 B 12.9
T 549 1749 0.745 0.314 13.9 B

Intersection Delay = 12.9 sec/veh Intersection LOS = B
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.698



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4d 11-04-1996
Center For Microcomputers In Transportation

Streets: (N-S) Kennedy Dr (E-W) Flagler Ave
Analyst: WER File Name: TEST23.HC9
Area Type: Other 7-12-94 pM peal

Comment: (23) 1996 Existing Conditions

Eastbound

Westbound

No. Lanes | 1 1 < | 1 1 < ] 1 2 < 1 2 <
Volumes | 26 20 19} 195 2 207| 152 700 17 46 570 67
Lane W (ft)]11.0 11.5 [11.0 1.0 [11.0 11.0 [11.0 11.0
RTOR Vols | 0| of 0] 0

Lost Time [3.00 3.00 3.00|3.00 3.00 3.00[3.00 3.00'3.00/3.00 3.00 3.00

Signal Operations

Phase Combination 1 2 3 4 | 5 6 7 8

NB Left * |EB Left  * *
Thru * i Thru *
Right * ] Right *
Peds * |  Peds x

SB Left > jws Left *
Thru * | Thru *
Right * | Right
Peds * | Peds *

EB Right INB  Right

WB Right [sB Right

Green 17.0p |Green 6.0P 25.0A

Yellow/AR 4.0 [Yellow/aR 4.0 4.0

Cycle Length: 60 secs Phase combination order: #1 #5 #5

Intersection Performance Surmary

Lane Group: Adj Sat v/e g/c Approach:
Mvmts Cap Flow Ratio Ratio Delay Los Delay LOS

NB L 205 684 0.146 0.300 1.7 B 1.6 B
TR 495 1649 0.091  0.300 11.5 B

$8 L 431 1435 0.516 0.300 14.1 B 14.2 B
TR 447 1489 0.531  0.300 14.3 B

EB L 314 1662 0.551 0.600 6.7 B 9.5 B
TR 1511 3486 0.566 0.433 10.1 B

WwB L 314 1662 0.166 0.600 4.6 A 9.3 B
TR 1492 3443 0.509 0.433 9.6 B

Intersection Delay = 10.4 sec/veh Intersection LOS = B
Lost Time/Cycle, L = 9.0 sec Critical v/c(x) = 0.598
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APPENDIX C

INTRODUCTION

Diversion Plan 1 includes the creation of a one-way pair system using Eaton Street for
eastbound travel and Caroline Street for westbound travel. The historic nature of the Old
Town area in Key West makes it unique, thus attracting pedestrians and bicyclists to
frequent the area in high numbers. Hence the design of one-way pairs in the Old Town
area must balance the transportation needs of motor vehicles, bicyclists, and pedestrians.
The following sections describe the benefits of one - way paired roadways and the use of
traffic calming measures to control inappropriate motorist speeds.

ONE - WAY ROADWAYS
One-way pair systems increase the capacity of roadways as a result of reduced medial and
intersection conflicts and aid in the more efficient operation of traffic control devices.
Travel times are reduced by the reduction in conflicts and delays caused by left turning
vehicles. The reduction in conflicting turning movements at intersections also results in a
reduction in the number and severity of motor vehicle crashes, thus improving safety.

A possible concern of one-way pairs is the increase in travel speeds which may result
increasing the danger to bicyclists and pedestrians. It is important to note however, that
much of the reduction in travel time for motorist traveling one-way pair facilities results
from a reduction in stopped delay. This reduction in stopped delay increases average
travel speeds and not necessarily the running speed. Average travel speed decreases as
frequency and/or duration of vehicle stoppages occur.

TRAFFIC CALMING MEASURES

Roadway design features can reduce the desire and ability of motorists to travel at
unlawful and unsafe speeds, while still maintaining good average travel speeds.

Measures undertaken in the design of roadway facilities to control unacceptable driving
behaviors are known as “Traffic Calming.” Roadway design features which benefit
pedestrians include bulbouts, raised crosswalks or raised intersections, fixed-source
lighting, and traffic signals. Bicyclists benefit from the control of motor vehicle speeds
and from the reduction in vehicular conflicts. Motorists benefit from good average travel
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speeds with reduced delays and from the reduction in turning conflicts as the result of the

one-way pairing.

The specific design of traffic calming measures should take into account the unique needs
of a particular roadway and community. The City of Key West Engineering and Planning
Departments should review and recommend the measures appropriate to protect the
interest of all roadway users, whether they travel by motor vehicle, bicycle, or foot.

Figure C-1, One-Way Pair Traffic Calming Measures and Figure C-2, Sample Eaton
Street and Caroline Street One-Way Pair System Traffic Calming Plan, present traffic
calming options which would be typical of a one-way pair roadways with significant

pedestrian volumes.

Figure C-1, One-Way Pair Traffic Calming Measures

Figure C-1 illustrates the typical cross section of a traffic calmed one-way street. This
cross section includes two 9-foot travel lanes, two 8-foot parking lanes, and two 6-foot
sidewalks. These cross section features combined with two 2-foot curb and gutter
treatments fit within the total existing 50 feet of right-of-way. The aforementioned
typical cross section is similar to the existing conditions on both Eaton Street and
Caroline Street. Although not detailed in Figure C-1, the elimination of one parking lane
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would result in an additional 8-feet of usable space. This extra 8 feet could be used for
formal bicycle facilities, such as bicycle lanes, and/or increased travel lane widths.
Traffic calming features included in Figure C-1 include bulbouts at intersections or
neckdowns mid-block, and raised crosswalks on all four approaches to the intersection
and at mid-block. Signalized intersections would utilize post mounted traffic signals
located within the intersection bulbouts. Figure C-2 illustrates a recommended placement
of traffic calming devices along Eaton Street and Caroline Street. The following
paragraphs summarize the traffic calming concepts which are illustrated in F igures C-1
and C-2.

One means of improving the average travel speed of motor vehicles while restricting
excessive speeds is by traffic signal coordination. The progression of traffic signals can
allow groups of vehicles or platoons to move together through a series of green traffic
signals. The coordination of closely spaced traffic signals can actually control the
maximum speed of motorist if carefully designed. This is accomplished by coordinating
the approaching signals to turn green consistent to the desired maximum travel speed,
thus a speeding motorist is punished for speeding by receiving a constant interruption of
red traffic signals. Only motorists who travel at the desired design speed are rewarded
with the favorable progression of green traffic signals. Progressed traffic signals also
increase acceptable gaps for mid-block pedestrian crossings while reducing noise, vehicle

emissions, and energy consumption.

Figure C-2 illustrates a suggested placement of traffic signals along the Eaton and
Caroline Streets one-way pair system. This signal placement recommendation retains
signals at existing signalized intersections and adds signals to the intersections of Eaton
Street and William Street; Caroline Street and William Street; and Caroline Street and
Grinnell Street. As illustrated in Figure C-1, traffic signals along the Eaton Street and
Caroline Street one-way pair corridors can continue utilization of the post mounted traffic
signal treatment which has been recommended and designed for Duval Street. Post
mounted traffic signals are more visible to pedestrians and reduce overhead clutter.

Placement of post mounted signals is also enhanced with the construction of the
intersection bulbouts which allow the signals to be placed within a more narrow cone of

vision for the motorists.
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Traffic calming measures are often are used to protect pedestrians from excessive motor
vehicle speeds. It is appropriate to utilize traffic calming devices along Eaton and
Caroline Streets that calm traffic at the most critical locations: where pedestrians cross
the street conflicting with motor vehicle traffic. Two types traffic calming measures are
located at pedestrian crossing points: intersection bulbouts or mid-block neckdowns, and

raised crosswalks.

Intersection bulbouts reduce the width of the overall paved surface of the roadway at the
intersection to a dimension less than the width of the approaching roadway link. As
illustrated in Figure C-1, the with of the roadway at the intersection is reduced by
approximately 16 feet or the width of the two parking lanes. Similar to intersection
bulbouts, mid-block neckdowns reduce the width of the roadway at the mid-block The
primary benefit of both intersection bulbouts and mid-block neckdowns is the reduction
in pedestrian crossing distances they create. For example, in Figure C-1 the bulbouts and
neckdowns reduce the pedestrian crossing distances to 18 feet, a significant reduction
from the overall roadway width of 34 feet. At intersections bulbouts reduce the crossing
distance and hence the exposure to vehicular conflict where these conflicts are most
common. Intersection bulbouts have the added benefit of creating a physical barrier to

illegal parking surrounding intersections.

The other form of traffic calming measure located that the pedestrian crossing locations
are raised crosswalks. Figure C-1 illustrates the location of potential raised crosswalks.

Raised crosswalks are either speed tables or speed humps marked as pedestrian
crosswalks. Raised crosswalks force motorist to control their speeds at the most critical
location, where pedestrians cross the road. Speed tables and speed humps when properly
designed can be comfortably navigated by motorists at 20 to 25 miles per hour. Above
25 miles per hour speeding motorist receive a jostle similar to that encountered when
passing over a traditional speed bump at an inappropriate speed. At intersections it is
possible to raise the entire intersection instead of the placement of four raised crosswalks.
Raised intersections are usually more aesthetic, provide smoother travel for motorists,

and reduce drainage problems.
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IMPLEMENTATION / CONCLUSION
Implementation of traffic calming measures along the Eaton and Caroline Street corridor
could occur in a staged approach. In order to implement the one-way pair system,
roadway improvements including pavement markings and placement of traffic control
devices or signs must be made. The relatively narrow 9 foot travel lane widths will serve
as an initial and long term traffic calming measure. Before, concurrent with, or
following the implementation of the one-way pairing, minor intersection improvements
including construction of intersection bulbouts would enhance pedestrian safety.
Bulbouts should be constructed concurrent with the installation of new traffic or
improved traffic signals. Mid-block neckdowns should be constructed as needed. If
acceptable travel speeds are not observed following the commencement of one-way
operations and implementation of the above traffic calming measures, raised crosswalks

and/or raised intersections could be constructed.

The implementation of the one-way pairing of Eaton and Caroline Streets presents a
positive opportunity to improve the management of traffic in the Old Town area and
should reduce the perception of traffic congestion in the area. Balancing the needs of
improved motor vehicle capacity with the needs of bicyclists and pedestrians is vital.
Traffic calming would be a cost effective long-term control of inappropriate travel speeds

by motorists.

g \keywest\diver.s0O4\tcalmwp.doc (WORD 7.0)
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Housing Authority of the City of Key West, Florida
= = . R -t e e S S e,

L PR T RO

1400 Kennedy Drive, Key West, FL 33040
Phone: (305) 296-5621 Fax: (305) 296-0932

Executive Director
J. Manuel Castillo, Sr.

Board of Commissioners
Frark Toppino

Bob Dean

Juanita Mingo

John G. Parks, Jr.
Roosevelt Sands, Jr.

June 29, 2006

John Jones, Assistant City Manager
The City of Key West

P.O. Box 1409

Key West, FL 33041-1409

SUBJECT: Alternate Access to U.S. Coast Guard Base

Dear Mr. Jones:

Your letter dated June 7, 2006 regarding the above subject was presented to and discussed by the Housing
Authority Board at their regular meeting of June 10™.

We would like to clarify and cotrect your statement in said letter that the portion of land in question is platted as a
City Right-of- Way by the Monroe County Property Appraiser. The Property Appraiser’s office has informed us
that the maps attached to your letter are obsolete and determined unusable because of their inaccuracies. The
current and correct map from the Property Appraiser is attached. Please note that the property is not a platted right
of way but a portion of the property acquired by the Housing Authority as indicated by the deed (copy attached).
Please further notice that the paved entrance road to the J. Y. Porter Place Apartments does not run directly into the

U.S. Navy and Coast Guard properties.
The Housing Authority has always worked closely with the City to accomplish many beneficial goals for our
community. We are very proud and appreciative of this relationship. However, the Housing Authority does not

agree that redirecting traffic from a commercial corridor into and through the J.Y. Porter Place residential
community, coupled with the cost of performing the tasks indicated in your letter as needed to redirect the traffic,

would be in the best interest of the residents or the community.

We would be more than happy to schedule a meeting to discuss this issue in more in an effort to assist with this
matter

_#J. Manuel Castillo, Sr.
Executive Director

pc: Julio Avael - Key West City Manager LG E IV EM™
Key West City Commission 1{ ,

KWHA Board Members S iy
Jack Spottswood, Esq. T f JUL 6 606 J o
Attachments:  Current Plat Book Map o
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June 7, 2006

Mr. Manuel Castillo

Director - Key West Housing Authority
1400 Kennedy Drive

Key West, FL 33040

Subject: Alternate Access to US Coast Guard Base

Dear Manny,

The U. S. Coast Guard has notified the City of Key West that the US Navy plans to
close off the Palm Avenue access to the US Coast Guard Base located on Trumbo

Point.

The US Navy uses the old Sea Plane Base primarily for housing, although they do use it
for limited storage at the old sea plane hangar and they have to give the City access to
the Waste Water Treatment plant on Fleming Key and other access to the Ranger
station and the ammo storage area on Fleming Key.

Most of the traffic flow in and out of the Palm Avenue gate is for the US Coast Guard
Facility at Trumbo Point. Their estimate is about 500 vehicles a day from small cars to

large tractor trailer trucks

I have been meeting with US Coast Guard and US Navy personnel about this situation
since receiving notice from the US Coast Guard of their desire to open up the Trumbo

road gate as their main entrance.



Mr. Manuel Castillo
June 7, 2008

Page 2

The City was given Trumbo Road as a result of the BRAC Process, but the US Coast
Guard has a right to use it for their main entrance with a restriction as to the distance
the City has to remain from the US Coast Guard dock adjoining the Key West Bight.

The City presently has a problem with traffic flow at the intersection of Trumbo Road,
Grinnell Street and Caroline Street. This will be compounded when the Steam Plant
Condos open up. There is also a large amount of pedestrian traffic from the Ferry
Terminal. An additional 500 vehicles a day, which will include large tractor trailers from
the US Coast Guard Base will compound the problem. Presently all of the school
busses have to access these intersections to get into the school board property.

A previous traffic study suggested that Caroline Street be extended thru the KEYS
property to White Street to essentially help the traffic flow in this. This is not possibie
since the Steam Plant Condos have been authorized.

The present access restriction to the School Board property and the City property on
Trumbo Road severely restricts the development and value of this waterfront property.
If the US Coast Guard opens up their Trumbo Road gate the value and development of
the adjoining properties could be compromised.

The limited access to the school board and City property on Trumbo Road via White
Street was eliminated by the Key West Housing Authority closing the portion of White
Street from Eaton Street adjacent to their Porter Place housing facilities. White Street is
platted as City right of way by the Monroe County Property Appraiser and is fifty feet
wide and runs directly into the US Navy and US Coast Guard properties from Eaton

Street.

The Housing Authority developed a drug rehabilitation facility called Safe Port along the
northern portion of White Street just beyond the entrance to the School Board property.
They later made it one way and had an exit come out at Eaton Street and Palm Avenue
intersection. This has created a safety problem at this intersection.

Safe Port has since been closed and the facility converted back to public housing.

White Street north of Eaton Street was a two way street open for traffic to the general
public before Safe Port was developed. School busses and the general public had
ingress and egress to the School Board property on the west side of White Street.
KEYS accessed their sub-station and their property and residents of Porter Place had
safe ingress and egress to their facilities. The traffic light at the intersection at White
Street and Eaton Street was installed to control safe access to the area. As mentioned,
a traffic study in 1996 recommended using White Street and the access road to the
Keys property as a bypass to help the traffic problem on Grinnell and Caroline Streets.



Mr. Manuel Castillo
June 7, 2008

Page 3

We need to work with you and the Housing Authority to convert White Street back to its
original two way flow so the US Coast Guard can place a gate at the northern gate to
facilitate for the main entrance to the U. S. Coast Guard facility at Trumbo Point.

This will allow for safe egress and ingress to the Housing Authority Porter Place
properties, the School Board and City properties and to the US Coast Guard facility.

The City and School Board properties along Trumbo Road will become more valuable
because of more access to the waterfront and would not interfere with any future
expansion of Porter Place or the School Board properties for affordable housing.

There is a problem with the large electric poles at the intersection of Eaton and White
Streets. KEYS has agreed to look into the possibility of modifying them to give a right
turn lane from the east on to White Street. This would facilitate the traffic problem in
and out of this area. The City will have traffic engineers evaluate the ingress and
egress into the Porter Place property for the safety of the residents. New sidewalks and
street entrance access to the Porter Place units could be designed and constructed by

the City as well as security gates for the complex.

Please give this your immediate attention as the US Coast Guard is anxious for a
decision and we also need to work this out with the US Navy.

Sincerely

John Jones, Assistant City Manager

Cc:  Julio Avael - Key West City Manager
Frank Toppino — Chairman Key West Housing Authority
City of Key West Commission

Attachments: Plat book copies of area and photos
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 TOUETHER with all the tenements, hereditaments and appurtenances, with every privilege, right, g
title, interest and estate, reverelon, remainder and easement thereto belonging or in anywise
appertaining; TO HAVE AND 10 HOLD the same in fes slmple forever.

And the sald party of the first part doth covenant with the said party of the second

'part that it 1s lawfully seized of the said premises; that they are free of all inoumbrances,
and that 1t has good right and lawful authority to sell the same; and ths sald party of the rlrst,
part does hereby fully warrant the title to sald land, and will defend the same againet the lawrul
claims of all persons whomsoever,

IR WITNESS WHEREOF the aald party of the first part has caused these presents to be
signed in ite name by its President, and its corporate seal to be affixed, attested by its

Secretary the day and year above written.

(Corporate Seal) TRUMBO PROPERYIES, INOC.
Attest: By__(s4) T E Price ¥
(g4)  Christine . Oraham . resident.
Becrestary

8igned, Sealed and Delivered in Dur Pressnce:
{sd) W. C. Price

{gd) Daiey H, Gailbresth

STACE Or FLOHIDA
COUNTY OF DADE

1 HEREBY CERTIFY, That on this  &th dey of _ July , A. D. 1940, before me personally
appesred T. E. Price and Christine W, Graham, respectively Prssident and Secrstary of Trumue
Proéerttes, Inc., a corporation under the laws of the State of Florida, to me Xnown to be tha
persong described In and who executed the foregoing conveyance to The Housing Authority of the

City oY Key ¥West, Florlda und severzlly acknowledged the sxscution thereof to be thelr Tree aot
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