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f 1. INTRODUCTION TO

AND ABSTRACT OF
HILLSBOROUGH AVENUE

PRELIMINARY ENGINEERING REPORT

This report presents the various build and no-build alternatives
considered for Hillsborough Avenue (S.R. 580/600) from Eisenhower
Boulevard (S.R. 589) to the vicinity of Nebraska Avenue (S.R.
45/U.S. 41), in Tampa, Florida (Figure 1-1). The length of the
project is approximately six miles. The methodology used in analy-
zing the proposed alternatives is discussed along with the Jjusti-
fication for the elimination of non-viable alternatives from further
study. The purpose of this report is to serve as a supplement to
the environmental reports, to fuliy document the major alternatives
considered, but not addressed at the Public Hearing for the
project.

This Report incorporates all revisions made in the conceptual desiqgn
subsequent to the public hearing and through April, 1989, including
incorporation of Addendums Number One and Two, issued in July, 1988
and November, 1988 respectively. Previous drafts of this Report
were submitted in May and November of 1986 and April, 1988. This
Report also incorporates changes made as éart of the preliminary
design phases and coordination with community groups through May,
1989.

Table 1-1 presents a brief comparison of the various no-build and
build alternatives considered. Alternatives for replacement of the
existing bridge at the Hillsborough River are compared in Tables 9-1
;gg i;i.recommended build alternate, proposed typical sections and

recommended alignment are graphically summarized in Figure 1-2. The
costs and impacts for the recommended alternate are summarized in

Table 10-2 in Chapter 10.

HILLSBOROUGH AVENUE
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2. EXISTING CONDITIONS

Note: Existing structural and operational conditions associated
with the bridge over the Hillsborough River are discussed in Chapter |

9.
EXISTING STREET AND HIGHWAY SYSTEM

Hillsborough Avenue (S.R. 580/600) is classifiea as an urban prin-
cipal arterial within the study area. On the western end, one
branch tiesvinto S.R. 584 where it connects upper Pinellas County
(Palm Harbor, Oldsmar) to Hillsborough County. It serves as a
continuous east-west route kthrough Hillsborough County, where it
provides access to other north-south State Roads, including Eisen-
hower Boulevard, Dale Mabry Highway, Florida Avenue, I-275, Nebraska
Avenue, 22nd Street,’ 56th Street, U.S. 301 and I-75. It‘ also
interchanges with I-4 near the U.S. 361 intersection. East of'I-?S;

it continues south of and parallel to I-4 to Plant City and beyond.

Hillsborough Avenue 1is extensively wused by emergency vehicles
(Sheriff Dept., Tampav Police Dept.} Fire Rescue and EMS, Fire
Department); however, the existing congestion and harrow lanes (east
of Habana avenue) hamper emergency response times and thereby
reduces the usefulness of this highway as a route for emergency
vehicles. Hillsborough Avenue also serves as an evacuation route

serving portions of Pinellas and Hillsborough Counties.

HILLSBOROUGH AVENUE )




PHYSICAL FEATURES OF HILLSBOROUGH AVENUE

Typical Sections and Right-of-Way

Existing typical sections for Hillsborough Avenue are shown iﬂ
Figure 2-1. Existing typical right-of-way widths are given in Table
2-1. The west end of Hillsborough Avenue, between Eisenhower
Boulevard and Lincoln Avenue, consists of a four-lane divided, rural
cross section, with existing right-of-way ranging (typically)
between 150' and 190'. 1In the vicinity of Lincoln Avenue, the road-
way transitions to an urban section. Between Lincoln and Aldana
(approximately 1000' east of Lincoln), the pavement narrows to 55'
(5-11' lanes, including a two-way left-turn lane) between gqutter
sections. Between Aldana and Habana, the roadway was widened in
1987 to include a 9' two-way left-turn lane with 4-11' through lanes
(not counting gutter sections); Between Habana and Central, the
pavement narrows to 33' Dbetween gutter sections except where it
widens out at Armenia and at Rome to provide left-turn storage
lanes. This results in average lane widths of only 8.25', excluding
gutter sections. The right-of-way Dbetween MacDill and Central
ranges from 50' to 80'. At Central, the pavement widens out again
to form a four-lane divided facility in the interchangev area at
I-275, with a right—of—way of 110°'. The existing bridge typical

section is shown in Chapter Nine.

Drainage Systems

Stormwater run-off from Hillsborough Avenue is presently conveyed to

both Tampa Bay and Hillsborough Bay through a variety of drainage

7 systems. These systems are documented in FDOT drainage maps, in the
N HILLSBOROUGH AVENUE
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TABLE 2-1 - EXISTING TYPICAL RIGHT-OF-WAY WIDTHS*

Segment of Hillsborough Avenue

Eisenhower to West Shore
West Shore to Lois
Lois to Dale Mabry
Dale Mabry to Himes
Himes to Lincoln
Lincoln to MacDill
MacDill to Habana
Habana to Armenia
Armenia to Rome

Rome to Wishart
Wishart-to Rivershore
Rivershore to Highland
Highland to Florida
Florida to Central
Central to I-275

I-275 to Nebraska

East of Nebraska

Existing Typical
R/W Width

175'~180"
190"
190"
190"
150"

66'-100"
66"
66"
80"
80"
80"
50
50"
50"
110"

100' min.

100"

—H L SBOROUGH AVENUE-/
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ity of Tampa drainage atlas, and in various drainage studies con-
|ducted for and by the City of Tampa Stormwater Management Division.
Rural (open ditches and swales) drainage systems convey run-off
between Eisenhower Boulevard and the vicinity of Himes Avenue. A
series of north-south ditches convey run-off in a northerly
direction to the Henry Avenue canal which is north of and parallel
to Hillsborough Avenue. The Henry Avenue canal connects to Sweet-
water Creek in the Town 'n Country area where it eventually empties

into Tampa Bay.

Hilisborough Avenue in the vicinity of Himes, transitions to an
urban (underground pipe) system. Outfalls between Himes and the
Hillsborough River include a 42" pipe at Himes (which connects to
the Henry Avenue Canal), a 30" pipe on the south‘side of Hills-
boraugh at Jamaica Street (whicﬁ serves a drainage afea between
Matanzas and Armenia), a 42" or larger pipe at Forest Hills Drive
which outfalls to the Hillsborough River, and a 24" outfall on the
south side of Hillsborough Avenue at the west bank of the River.

The area oleillsborough Avenue east of the river is included in the
"Hillsborough Avenue Basin". Outfalls in this area include a 7'x4'
concrete box on the north side of Hillsborough.Avenue, at the east
bank of the river and a 7'x4' concrete box at Central which conveys

run-off in a northerly direction to Commanche; this box eventually

connects to the above-mentioned box outfall at the River via Ola

HILLSBOROUGH AVENUE j
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beneath Hillsborough Avenue are in generally poor condition.

Pedestrian and Bicycle Facilities

On the existing "rural" sections (Eisenhower to Lincolh), sidewalks
are virtually non-existent. On the existing urban sections (east of
Lincoln), sidewaiks are provided Qn-an intermittent basis only. A
segment in the vicinity of Habana reconstfucted_in 1987 (to provide
a TWLTL) includes a 4.5' sidewalk on both sides. Continuous
sidewalks are provided on both sides east of the River, except for

two areas on the south side (east and west of Highland Avenue).

There is one mid-block pedestrian traffic signal located just wést
of Mendenhall Drive. This is a designated school crossing for
Mendenhall Elementary School. Most of the intersection traffic
signals include ‘pedestriah signal indications along with push

buttons.

There are currently no special provisions for bicyclists on
Hiilsborough Avenue;' on the contrary, some areas are extremely
hazardous for bicyclists due to the narrow (8.3 average) lane
widths. On the rural segments, thefe are no paved shoulders'for

bicyclists to use.

Street Lighting

Existing street lighting conditions on Hillsborough Avenue are

summarized in Table 2-2. The predominant type of luminaire consists

Rev. 7-7-88 , ' ‘ —’//
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(,’V of 250 watt high-pressure sodium (HPS) fixtures (27,500 lumen). ‘\
Average spacing and arrangment of poles vary by segmeht as shown in
the table. These lights are maintained by Tampa Electric Company
for the City of Tampa. The City pays a flat monthly rate based on

the type and size of luminaire, etc.

TABLE 2-2 - SUMMARY OF EXISTING STREET LIGHTING

Predominant :
Type of Pole Average
Segment Lighting Arrangment Spacing Comments
Eisenhower to Dale Mabry - N/A N/A No street
| lights
Dale Mabry to Lincoln 250w HPS staggered 135! 480 V. UG
circuit
Lincoln to N Boulevard 250w HPS south side 230" ——
N Boulevard to I-75 250w HPS mostly s. 163" —_—
side |
Nebraska‘to 13th Street 250w HPS staggered 106" ——

Intersection Design

Existing geometry for the more major intersections along Hillsborough
Avenue is illustrated in Figure 2~-2. All of the major intersections
west of and including Rome Avenue now have left-turn storage lanes on
Hillsborough Avenue. Improvements have been made in the last séveral
years at Habana, Armenia and Rome. Intersections between Rome and

1-275 still lack left-turn refuge/storage lanes.

HILLSBOROUGH AVENUE /
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Traffic Signal Locations ‘\\

Existing traffic signal locations are illustrated in Figure 2-3 and
listed in Table 2-3. At I-275 and Hillsborough Avenue, only the

westernmost intersection (with I-275 SB ramps) is signalized.

The City of Tampa, in conjunction with Hillsborough County and the
Florida Department of Transportation, is currenfly implementing an
urban-areawide computerized traffic signal control system, utilizing
state-of-the-art "UTCS extended" software. As of January, 1988, the
system was controlling 350 traffic signals, and by early summer 1988
approximately 500 traffic signals should be undér computer control.
The traffic signals on Hillsborough Avenue are currently on-line,
with the system. Future projects (currently in various stages of

design) will connect signals along major traffic routes in unincor-

porated Hillsborough County.

Computer control normally operates by selection of an optimizéd

timing pattern for a related group of signals.

Speed Limits

Existing speed limits are 45 mph between Eisenhower Boulevard and
Dale Mabry and 35 mph between Dale Mabry and Nebraska. The higher

speed limits are associated with the higher type design (rural

HILLSBOROUGH AVENUE /
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TABLE 2-3 - EXISTING TRAFFIC SIGNAL LOCATIONS

(From West to East)

Intersection

Benjamin Road

Hoover Blvd.

Anderson Rd/West Shore Blvd.
Hesperides Avenue

Lois Avenue

Dale Mabry Highway

Himes Avenue

Habana Avenue

Armenia Avenue | |
West of Mendenhall (Midblock signal)
Rome Avenue

Wishart Avenue

Highland Avenue

Florida Avenue

Central Avenue

I-275 |

Nebraska Avenue

2 - 12

Maintained By

Hillsborough County

Hillsborough County

City
City
City
City
Cify
City
City
City
City
City
- City

City

City

City

City
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”' typical with wide median and right-of-way) and the lower speed lim;:-\\\

I is associated with the narrower urban (curb and gutter) typical
sections. In addition, the lane widths drop to 8.3' average in the

area between Armenia and Central Avenues.

Railroad Crossings

Prior to 1989, there was a single railroad cfossing located
approximately 700' west of Anderson Rd;/West Shore Boulevard which
I consisted of a spur line serving several properties leased by the
Aviation Authority. The rubberized-type crossing consisted of a
single set of tracks protected by lights and gates. Service to the
area south of Hillsborough Avenue was discontinued in late 1987 and,
the Aviation Authority has removed the track up to the northermost
right-of-way line on Hillsborough Avenue. The Aviation Authority was
leasing the track north of Hillsborough Avenue from CSX

Transportation.

Structural Conditions

Structural ratings for the bridge at the Hillsborough River are

I included in Chapter 9.

Pavement structural ratings are summarized in Table 2-4.

¥ =HILLSBOROUGH AVENUE
Rev. 5-01-89
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(/’F TABLE 2-4 -~ PAVEMENT STRUCTURAL RATINGS ‘

‘ Asphaltic Concrete Portion:

Ratings
BMP EMP Side Defects Ride Basic
6.960  8.550 "Left" 80 86 83
6.960 8.550 "Right" 85 87 86
8.550 10.053  "Right" 85 89 87
8.550 10.053 "Left" 85 88 87
10.053 10.297 - Composite 95 68 80
Concrete Portion:
Ratings
BMP EMP Side Defects Ride Basic
10.297 12.654 Composite 16 69 33
12.654 12.875 Right 72 72 72
12.876 12.654 Left 87 70 79

Source: FDOT Rigid Pavement Condition Survey; 1/28/88 Printout

(Surveyed 2/87)
The legend for the ratings is as follows: 90-100 "very good"; 80-90
"good"; 70-80 "average"; 60-70 below average "poor"; and under 60

M"very poor".

Existing/Proposed Utilities

There are numerous existing utilities within the Hillsborough Avenue

i right-of-way. Telephone facilities include both buried and aerial ;’//
HILLSBOROUGH AVENUE
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.

cables for the entire length of the study area. In addition, there
is a major telephone exchange (switching facilities) located on the

southeast corner at Florida Avenue and Hillsborough Avenue.

Peoples Gas Company has transmission pressure mains running on either
side in approximately seven scattered segments of Hillsborough

Avenue.

The City of Tampa has both 12" and 8" water mains running down the

middle (in some areas) and either side (in other areas) and Dboth
sides (in still other areas) for the entire length éf the study area
The City also has sanitary seWer lines which run intermittently along
Hillsborough Avenue. In addition, a new interceptor line was con-

structed in 1986 which crosses Hillsborough Avenue near Ola Avenue.
Finally, Tampa Electric Company has numerous facilities throughout
the study area. Florida Gas Transmission has no facilities in the

corridor.

Soil Conditions

Predominant soil types along the project area are listed in Table 2-5
along with some of their engineering characteristics. As shown 1in
the table, the soils are predominantly sands and fine sands, with

occasional areas of loamy sands.

| . . . , .
HILLSBOROUGH AVENUE /
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(,:;;re is one area east of Hesperides Avenue (east of West Shore)
which includes some possible muck and mucky fine sand; however, this
is not expected to be a problem since the probable construction in
this area consists of minor widening utilizing the existing roadway
and its subgrade (combination of resurfacing, widening and

overbuilding and resurfacing).

Near the west side of the Hillsborough River, there is a small area
of sandy clay 1loam (14" - 30" deep). This area should be
investigated more closely during the design stage since the new
bridge and its approaches will be constructed on a new alignmént

directly north of the existing bridge.

Environmental Factors, Potential Section 4(f) Lands, and Cultural

Features

Due to the heavily urbanized nature of the Hillsborough Avenue area,
environmental factors associated with natural features are not
expected to be significant factors. There are seven wetlands conti-
guous to Hillsborough Avenue, some of which will be impacted. Most
of these are on the western half of the project aﬁd they consist of
wet ditches or canals which run into the Hen;y Avenue Canal north of
and parallel to Hillsborough Avenue. Wetland number 7 consists of

the Hillsborough River where Hillsborough Avenue crosses it.

Potential hazardous wastes sites have been identified and described

in separate reports. Separate reports have also been prepared

describing the probable impacts on noise and air quality.

HILLSBOROUGH AVENUE
Rev. 6-6-89 2 - 18 ,




r"There are no known archaeological resources in the study area. The
project traverses a portion of the Seminole Heights Historic

District, which may be eligible for listing on the National Register

of Historic Places. Extensive coordination has occured among the

Department, the Seminole Heights Civic Association, the Historic
Tampa/Hillsborough County Preservation Board, thé State Historic
Preservation Officer and FHWA regarding impacts of the proposed
widening to the potentially eligible Historic District and

mitigation plans.

The environmental determination "package" and the Section 4(f)

Statement fully document these and other environmental impacts.

Other potential Section 4(f) lands inciude Horizon Park located on
the south side of Hillsborough Avenue between Dale Mabry and Himes,
and River Boulevard Park, an unimproved park located on the south
side of Hillsborough Avenue on the east bank of the Hillsborough

River (Figure 2-4).

In addition to the two parks, there are three churches contiguous to
the project (Figure 2-4). These include two Baptist churches and an

Assembly of God church.

OPERATIONAL CONDITIONS

Traffic Volumes

Traffic volumes for 1984 for the study area are shown in Figure 2-5
along with 1987 updated counts where available. Where 1987 counts
are not available, the estimated volumes would be approximately 8.1%

higher than the 1984 numbers, based on an overall average corridor

growth of 2.7% per year (Reference 1). 1In addition to existing mid-

block volumes, entering ADT's for major intersections along

=M ILLSBOROUGH AVENUE
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(

TABLE 2-6 - EXISTING SYSTEM ADT's FOR MAJOR INTERSECTIONS

Est. Entering ADT's*

Hillsbofouqh at: 1984 1986**
Eisenhower Boulevard 71,300 75,200
Anderson Rd. / West Shore Blvd. 62,000 . 65,300
Lois Avenue 59,000 62,200
Dale Mabry Highway 98,000 « 103,000
Himes Avenue 57,400 60,500
Habana Avenuew“ 41,200 : 43,400
Armenia Avenue 58,200 61,300
Rome Avenue - 37,800 39,800
Wishart Boulevard 33,400 35,200
Highland Avenue 32,800 34,600
Florida Avenue 41,000 43,200
Central Avenue v 36,800 38,800
I-275 157,000 ) 165,000
Nebraska Avenue 53,400 56,300

* Average daily traffic entering the intersection
** 1984 ADT + 5.4%

Source: Reference 1

- s H ILLSBOROUGH AVENUEJ
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/”Eillsborough Avenue are given in Table 2-6. The two highest-volume“\\

intersections, Hillsborough at Dale Mabry and I-275, respectively,

already have interchanges.

Levels of Service

[}
Existing levels of service are given in terms of both intersections

and the arterial as a whole.

Base Year (1983) intersection levels of service, estimated using
mostly 1983 turning-movement counts and the critical movement analy-
sis methodology of TRB Circular #212 (Reference 2),‘are given in

Table 2-7.

Levels of service for the arterial as a whole have also been derived
by utilizing generalized levels of service tables recently published
by the FDOT bésed on the 1985 Highway Capacity Manual (Reference 3).
Based on these tables for principal arterials (group 2 -- 2.6 to 5.0
signalized intersections per mile), the arterial level of service in

1987 was F.

One existing condition which significantly affects the existing
intersection capacities and running speeds between intersections is
the substandafd lane widths. As previously mentioned, the existing
lane widths on the narrow section of Hillsborough Avenue average
8.3' not counting the gutter sections. Normal design standards
usually call for 11' or 12' lanes. These existing substandard lane
widths, along .with the lack of medial separation, are likely sig-

nificant factors in the high accident rate for Hillsborough Avenue.

HILLSBOROUGH AVENUE J
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TABLE 2-7 - EXISTING SYSTEM INTERSECTION LEVELS OF SERVICE

Base Year

Hillsborough Avenue at: (1983) Level of Service (AM, PM)
Eisenhower Boulevard o~

Benjamin Road F, E

Westshore / Anderson c, F

Hesperides Avenue C, D

Lois Avenue E, E

Dale Mabry Highway F, F (west side ramps)
Himes Avenue F, F

Habana Avenue c, C*

Armenia Avenue C, E

Rome Avenue A, A

Wishart Boulevard B, D

Highland Avenue A, A

Florida Avenue : D, D

Central Avenue B, C

I-275 —_

Nebraska Avenue B, C

* Up until 1987, left turns were prohibited during peak traffic
hours on all approaches; therefore, the level of service would be

worse if left turns were allowed.
-—HILLSBOROUGH AVENUEJ
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///rTraffic Accidents _ ﬁ\\\

Accident statistics were obtained for 1983 through 1985 for
Hillsborough Avenue between Eisenhower and Nebraska. A summary of
the data is included in Table 2-8:

,TABLE 2-8 - ACCIDENT SUMMARY STATISTICS

1983 1984 1985

Reported No. of Accidents : 844 430 . 422
Reported No. of Injuries 341 345 377
Reported No. of Fatalities 4 3 2
Economic Loss ($ millions) 5.3 4.3 4.3

The drop in reported accidents between 1983 and 1984 is apparently
due to the implementation in Florida of the short accident form,
beginning in January of 1984. All accidents with no injuries and
only minor property damage are coded on the short form, which does
not go into FDOT's!accident records data base in Tallahassee.

As shown in Table 2-9, a comparison with Statewide average accident
rates for similar type roadways shows. that the acc¢ident rate for the
western section of the project aréé (4-lane divided, ;ural typical
section) exceeded the Statewide average in 1983 by 16% and was 32%
less than the Statewidé rate in 1984. For the eastern section of
Hillsborough Avenue (4-lane undivided, urban typical section), the
accident rate exceeded the Statewide averages for 1983 and 1984 by

41% and 8.1%, respectively.

\ HILLSBOROUGH AVENUE /
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TABLE 2-9 - ACCIDENT RATE COMPARISONS

)

1983 Accident Rates 1984 Accident Rates

Section of Statewide Statewide
Hillsborough Avenue Actual Average Actual Average
Benjamin Rd. - Church 6.91 5.951 2.59 3.791
E. of Himes - E. of Central  13.40 9.492 6.43 5.952

1l statewide rates for 4-L Divided "Urban" Area Type
Statewide rates for-4-L Undivided-"Urban" Area Type

The highest accident sections in 1983 included Hillsborough between
Himes and Tampania with 104 accidents and Hillsborough between
Howard and River Shore, with 110 accidents reported. Of these 214
total accidents, 18% were rear-end; 28% were right-angle, and 24%
were sideswipe. Engineering-related factors which are 1likely
contributing to the rear;end and sideswipe accidents include the’
substandard lane widths and lack of left-turn storage lanes.
Widening the roadway to provide left-turn lanes and adequate lane

widths would be expected to reduce these types of accidents.

Additional data with respect to fatal accidents and pedestrian acci-

dents is included in Appendix C.

HILLSBOROUGH AVENUE’J
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3. PROJECTED CONDITIONS (YEAR 2010)

Future Traffic Demand

Projected travel demand for the design year of 2010 is shown in
Figure 3-1. Estimated demand for intermediate years as well as the
sources of and methodology used to develop the estimated'demand are
contained in the Design Traffic Technical Memorandum (Reference 1).
The Design Traffic report also includes projected intersection
,turning movements for future vyears. Projected ADT's for major
intersections are included in Table 3-1 along with a comparison with.
1984 ADT's. The given volumes are based on the' assumption that the
proposed Northwest Hillsborough Expressway will be built ‘during the
1990's or sometime thereafter. For Hillsborough Avenue, the
differences in projected volumes "with" and "withﬁut" the proposed
expressway are small. The largest differences are projected to
occur directly ad jacent to the expressway, where the volumes would
be 3000-6000 VPD higher on Hillsborough Avenue with the expressway

(Reference 1).

A comparison of 1984 volumes with 2010 demand shows a projected
overall average increase of 48% for mainline volumes and a 50%
increase for intersection ADT's over this 26-year period (Reference

1).
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TABLE 3-1 - INTERSECTION ADT's FOR 1984 AND 2010

Est. Entering ADT's*

Hillsborough at: 1984 2010 Incr:ase
Eisenhower / NWH Expressway 71,300 118,000 65%
Anderson Rd. / West Shore Blvd. 62,000 79,800 29%
Lois Avenue 59,000 76,000 29%
Dale Mabry Highway 98,000 138,200 | 41%
Himes Avenue 57,400 86,000  50%
Habana Avenue 41,200 59,800 45%
Armenia Avenue 58,200 73,600 26%
Rome Avenue 37,800 52,200 38%
Wishart Boulevard 33,400 56,400 69%
Highland Avenue 32,800 58,200 T77%
Florida Avenue 41,000 71,000 73%
Central Avenue 36,800 58,600 59%
I-275 157,000 251,400 60%
Nebraska Avenue 53,400 74,200 39%

Averages 60,000 90,000

Overall

Average Growth = 50% =+ 26 years = 1l.9%/year
(Compounded annual growth rate = 1.6%)

* Average Daily Traffic entering the intersection.
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I randum, a revision was made in the "K-factor" (percentage of AADT

Subsequent to the publishing of the Design Traffic Technical Memo-

represented by the two-way traffic volume in the design hour) as.

explained in Appendix A.

Future Street and Highway Network

The year 2010 trénsportation network from the Tampa Urban Area
l Transportation Study (TUATS) (Reference 4) is reproduced in Figure
3-2 for the study area only. This figure shows the planned new and
improved facilities which are intended to be in place by the year
2010. These intended improvements were assumed to be in place for
purposes of estimating year 2010 signalized intersection capacities.
The TUATS plan shows Hillsborough Avenue as a six-lane divided ar¥
terial between Eisenhower Boulevard and Nebraska Avenue. This is
also consistent with the Florida Transportation Plan which generally
discourages construction of arterial highways with more than six

through lanes (Reference 5).

I At the present time there are several studies under way which will
impact Hillsborough Avenue; the major ones include the I-275/1-4
I project development study and financial feasibility studies' for the

proposed Northwest Hillsborough Expressway.
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' 4. NO-PROJECT ALTERNATIVES

The following sections introduce the no-project alternatives, which
include the no improvement alternate, postponing the action, upgrad-
ing the existing facility, transit as an alternative mode, and

upgrading facilities in other corridors.

No Improvement Alternate

A substantial transportation demand along Hillsborough Avenue in the
study area can currently be observed, and it is projected " to
significantly increase over the next 25 years. Traffic demands in
the west end of the project corridor are estimated to be approxi-
mately 57,000 vehicles per day by 2000 and about 63,000 by the year
2010. Maximum capacity of an ideal four-lane divided arterial
highway would be approximately 36,000 vehicles per day. Therefore,
approximately 27,000 vehicles per day would have to be diverted to

unplanned parallel facilities. Moreover, at maximum capacity,

Hillsborough Avenue traffic would be operating at speeds equal to or
less than 15 miles per hour. Congestion would increase travel times
I for motorists, resulting in increased fuel consumption, higher
levels of air pollutants, and greater delays for emergency ser-

vices.

Conversely, if the project is not constructed, there would be no

displacement of families or businesses, no wetland impacts would

\— —— LLSBOROUGH AVENUE
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occur, construction impacts would not occur, right-of-way would not

[y

have to be acquired, and funds would not have to be expended.
However, these seemingly beneficial attributes of not constructing a
build alternate would be only at the expense of increased adversé
ihpacts resulting from congestion and spillover onto parallel
roadways, including in some cases, local residential streets not

designed or intended to carry heavy traffic volumes.

Postponing the Action

Postponing the upgrading of Hillsborough Avenue would, depending on
the length of postponement, have impacts similar to the no-improve-

ment alternative.

Postponing the action may also jeopardize the future economic feasi-
bility of the project. Based on current escalation of construction

costs, project costs would double within 15 years of project delay.

Upgrading the Existing Facility

I The existing four-lane divided section between Eisenhower and Dale
Mabry is already constructed of a high-type design with deceleration
lanes and adequate recdvery areas, and most of the signalized inter-
sections already have left-turn storage lanes on all approaches.
Little could be done to increase the capacity of the roadway other

than by adding additional lanes at intersections.
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The existing substandard four-lane undivided urban section, east of
MacDill Avenue, could be upgraded by widening to a four-lane divided
section with minimum 1l1l- foot 1lanes; this would increase Ehg

capacity, particularly at those signalized intersections where
left turns from Hillsborough are not now prohibited. The construc-
tion cost would be high since this would involve curb and gqutter
with underground drainage and some additional right-of-way acquisi-
tion. The increase in capacity, however would be insignificant and
far short of that required to serve the year 2010 traffic demand
(estimated to range between 42,000 and 56,000 vehicles per day in
this section of Hillsborough Avenue), making this an unreasonable

and non cost-effective alternative.

Transit as an Alternative Mode

The Tampa Urban Area Transportation Study has_indicated that 4.2
percent of the person trips within a one-half mile service area of
transit routes in Hillsborough County will be using mass transit by
the year 2000. This indicates that transit usage would not be
sufficient to serve as an alternative to upgrading and improving

this section of Hillsborough Avenue.

Alternative Corridors

Due to existing patterns of development both north and south of

Hillsborough Avenue, there are no feasible alternative corridors,

other than those which would utilize existing residential streets

& w=HILLSBOROUGH AVENUE
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and, in turn, have an adverse impact on neighborhoods in the area.
To the south of Hillsborough Avenue, both Tampa International
Airport and Horizon Park present obétacleS‘to any potential alter-
native corridors. To the north of Hillsborough Avenue, any other
corridors south of Sligh Avenue would heavily impact residential

areas due to most of these areas having already been developed.

Any new corridor Dbetween Buffalo Avenue"and Sligh Avenue, in
addition to adversely impacting (bisecting) residential neighbor-
hoods, would require the construction of an additional bridge across
the Hillsborough River. In addition, Hillsborough Avenue inter-
changes with I-275 midway between the Sligh Avenue interchange and
the Buffalo Avenue interchanges; any additional corridor would not

provide this important connection with I-275.

Buffalo Avenue (parallel to and one mile south of Hillsborough
Avenue) is already scheduled to be six-laned as part of the MPO's
long range transportation plan due to forecasted increases 1in

traffic demand.

Sligh Avenue (parallel to and one mile north of Hillsborough Avenue)
is scheduled to be widenéd from 4-lanes to "4-lane divided" in the
MPO's long range transportation plan. However, Sligh Avenue lacks
the important route continuity which Hillsborough Avenue has; it is
of less functional importance than Hillsborough Avenue: Widéning
Sligh Avenue to six-lanes as an alternative to widening Hillsborough
Avenue would not be feasible due to its distance from Hillsborough

Avenue as well as its lack of route continuity.

N— HILLSBOROUGH AVENUE
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Buffalo Avenue is already proposed to be six-laned, and it |is
doubtful that many of the trips projected for Hillsborough Avenue
could be shifted to Buffalo Avenue due to capacity constraints. One
alternative to improving Hillsborough Avenue would be to six-lane
Lambright/Sligh Avenue. However, Lambright and Sligh Avenues lack
the route and alignment continuity of Hillsborough Avenue; there-
fore, only a small portion of the 23,000+ vehicles/day increase
forecasted for Hillsborough Avenue could be expected to transfer to

an improved Lambright/Sligh Avenue.

\—— ———H |LLSBOROUGH AVENUEJ




I 5. CAPACITY ANALYSIS FOR

YEAR 2010 DEMAND

Methodology and Assumptions

Capacity analyses for signalized intersections were performed for

projected year 2010 design hour volumes, using the planning analysis

methodology (critical movement analysis) of Transportation Research

l Board Circular #212 (Reference 3). The following assumptions

generally apply:

o The number of lanes for the cross streets is as shown in the
TUATS year 2010 plan.
| o K-factor of 8% was used (see Appendix A).
o A peak-hour directional factor of 55% was used.
o An exclusive right-turn lane was shown where the design hour
volume (DHV) in either the AM or PM exceeds 300 vehicles/hour
(vph).

o Dual 1left turn lanes were shown where the peak hour volume

v

exceeded 300 vph.

_I o In most cases, where dual left turn lanes are warranted on one
approach, they were also added on the opposite approaéh, for

reason of alignment as much as capacity considerations.

The planning analysis methodology was used to provide a basic
I assessment of whether or not capacity was likely to be exceeded for

25-year forecast mainline volumes and turning movements.
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Probable Intersection Levels of Service for a Six-Lane Arterial

The results of the capacity analyses are presented in Table 5-1.
The intersection geometric configurations which correspond to the
capacity analyses are shown in Fiqure 5-1. The results indicate
that a six-lane arterial would be required to adequatel& handle the
year 2010 DHV. By 2010, three of the intersections will likely be
operating at LOS E or F: Hillsborough at Himes (assuming that Himes
is still four-lane divided north and south of Hillsborough);
Hillsborough at Armenia; and Hillsborough at I-275. In addition,
Hillsborough at Florida will likely be near LOS E in the PM peak
period. For these major intersections, additionai options were con-
sidered to increase the intersection capacities as explained in the
next section.- For Hillsborough at 1I-275, major widening on
Hillsborough Avenue is infeasible due to bridge pier constraints.
Widening under the 1I-275 structure will depend on future I-275

improvements.

West Shore Blvd./Anderson Ave. and Lois Avenue are parallel north-
south facilities on the TUATS 2010 Plan. However, according to the
Plan, West Shore/Anderson will be éix-lanes while Lois will remain
two lanes. Assigned design year volumes on both facilities were
reviewed from a north-south corridor perspective. Study volumes
were brought into closer conformance with TUATS 2010 traffic assign-
ments by diverting some peak through volumes from Lois to West
Shore/Anderson. This traffic adjustment resulted in both intersec-

tions operating at LOS D.

' ; ————————H LLSBOROUGH AVENUE
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(,’rr TABLE 5-1

Hillsborough Avenue at:

. Benjamin Road (4)

West Shore / Anderson (6)
Lois Avenue (2)

Dale Mabry Ramps

Himes Avenue (4)
(6)
Habana Avenue (4)
(4) w/dual
lefts*
Armenia Avenue (4)
(4) w/dual
lefts*
(6)
(6) w/dual
lefts*

Rome Avenue (2)

Wishart Avenue
(4 transition to 2)

Highland Avenue (2)
Florida Avenue (4)
Central Avenue (2)
I-275 Ramps |

Nebraska Avenue (4)

* on Hillsborough Avenue

"“\\

- YEAR 2010 PROBABLE INTERSECTION CAPACITIES

FOR A SIX-LANE HILLSBOROUGH AVENUE

Critical Volume Sum and
Probable Level of Service

AM Peak

1090 c
1225 D
1224 D
1070 c
1290 E
1130 D
1120 D
1040 c
1330 E
1280 E
1150 D
1090 C
1040 c
900 B
1010 c
1110 D
1180 D
1410 E
1180 D

\ (X) - Number of through lanes assumed

PM Peak

1120 C
1170 D |
1220 D
950 B
1380 F
1210 D
1040 c
990 c
1380 F
1290 E
1230° E
1140 D
1000 B
820 A
930 B
1290 E
1150 D
1390 E
1160 D
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(’VAS a result of a coordination meeting held with FHWA on October 20,
1987, dual left turns were added on Hillsborough Avenue approaches
at both Habana and Armenia Avenues in order to improve the future
levels of service for these two intersections. These changes
resulted in a slight reduction in the sum of critical volumes as
shown in Table 7 (with a corresponding improvémept in the levels of
service). During the design stage, the dual 1left turns on
Hillsborough at Habana were changed back to single left turn lanes
due to revised traffic projections; however, the proposed median
width is sufficient to allow dual left turn lanes to be.constructed

in the future should they ever become warranted.

Overall Arterial Probable Level of Service

In addition to probable intersection levels of service (LOS) -for
Year 2010, it is possible to predict the LOS for the arterial as a
whole by utilizing the latest generalized LOS tables developed by
FDOT (Reference 3) based on the 1985 Highway Capacity Manual. Based
on these tables (principal arterial, group 2 -- 2.6 to 5.0 sig-
nalized intersections per mile), the facility as a whole is 1likely
to operate at LOS F, using the K factor- of 9% included .in the
tables. Using a K factor of 8% (as recommended in the traffic
report), about half of thé facility as a whole 1is expected to

operate at LOS F.

Additional Options for Major Intersections

The types of options evaluated include:

o The "at-grade split diamond" intersection (Reference 6).
o The "urban interchange" grade separation.

0 The partial cloverleaf interchange.
mmH ILLSBOROUG H AVENUE-/
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These are schematically illustrated in Figure 5-2. In addition,

Figure 5-3 shows the options considered for each of the three major

intersections. It also includes the TUATS Year 2010 plan with its

recommended locations for interchanges. For the grade separation

alternative at Himes and Hillsborough, a partial cloverleaf design

was chosen instead of the urban interchange due to:

(1)

(2)

(3)

the proximity of the Dale Mabry Highway interchange. (Note:
the near side Dale Mabry ramps are only 0.18 miles west of
Himes Avenue. An urban interchange would require altering the
Dale Mabry ramp grades and create traffic operational problems

due to the close spacing of the two interchanges.)

the location of Horizon Park, a public park, which abuts the
existing right-of-way in the southwest corner of the Hills-

borough/Himes intersection.

the location of a shopping center in the northwest quadrant of

the Hillsborough/Himes intersection.

The results of the capacity analyses for these additional major

intersection options are given in Table 5-2. In addition, assumed

geometric configurations used in the capacity analyses are included

in Figure 5-4. These are considered minimum acceptable designs

required to handle the projected design hour volumes (DHV) for year

2010.

The potential costs and impacts of these other options are

included in Section X.
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Hillsborough Avenue at:

Himes Avenue (4)

Armenia Avenue (4)

Florida Avenue (4)

-

AM
PM

AM
PM

AM
PM

TABLE 5-2 - CAPACITY ANALYSIS RESULTS FOR MAJOR INTERSECTION

OPTIONS

YEAR 2010 DHV

Critical Volume Sum ‘:and
Probable Level of Service

At-Grade Grade

Split Diamond Separation
1320 D 890 B
1230 D 940 B
1100 C 940 B
1150 C 910 B
980 B 610 A
1200 c 660 A

(X) - Number of through lanes assumed.

—H ILLSBOROUGH AVENUE




AT-GRADE SPLIT
DIAMOND OPTION

GRADE SEPARATION OPTION

\

HIMES AVE. AT
HILLSBOROUGH AVE.

/J411|___jﬁL

—

-
—
—

HL

HIMES AVE.

nf

HILLS, Avs.,y

MU
o

ARMENIA AVE. AT
HILLSBOROUGH AVE.

, 3
[/ \\ | e

-

—

~—
o}
—
—

=
o Tt
L 1 WL

—

-
—
—
<

)AL

FLORIDA AVE. AT
HILLSBOROUGH AVE.

//4111{

\

|11t \\ //JHH[ B it \\ _J“‘“T |

R
——
——
G
—tp
—

— 41t
HiL
2

3

\\ wl ) ,,,,[/. \\ wl ] it

@GURE 5-4

LANE CONFIGURATIONS FOR MAJOR INTERSECTION OPTIONS

5 - 10

HILLSBOROUGH AVENUE




(,;7compafison of Tables 5-1 and 5-2 yields the following probable r‘\\
increases in capacity which would result from Constructing either
the at-grade split diamond or the grade separation option at the

three major intersections:

TABLE 5-3 - COMPARISON OF TABLES 5-1 AND 5-2

Average % Decrease in Critical
| Volume Sum Compared to
Conventional Widened Intersection

At-Grade ‘Grade
Intersection ’ Split Diamond ' Separation
Himes & Hillsborough . 4.5% . 31%
Armenia & Hillsborough 4 17.0% 32%
Florida & Hillsborough 9.2% ‘ 47%

Eight-Laning Alternative

An additional alternative considered consists of eight-laning a
portion bf Hillsborough Avenue, between Himes and Armenia, inclu-
sive, in order to improve the projected intersection levels of
service at Himes and at; Armenia. Using eight through lanes on
Hillsborough and four through lanes on both Himes and Armenia (as
called for in the TUATS Year 2010 Plan), the year 2010 projected
critical volume sums and probable levels of service are given ih
Table 5-4, along withlprevious data from Table 7, for comparative

purposes:
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//’V TABLE 5-4 - SIX LANE VERSUS EIGHT LANE COMPARISON ﬂ‘\\\

6-Lane Hillsborough 8-Lane Hillsborough

Intersecting Street AM Peak PM Peak AM Peak PM Peak
Himes (4 Lane) 1290 "E" 1380 "F" 1100 "C" 1170 "D"
Armenia (4 Lane) 1330 "E" 1380 "F" 1130 "D" 1170 "D"

Starting at the western end, the two additional lanes could be added
and dropped at the ramps on the east side ’of Dale Mabry at
Hillsborough. At the eastern end, the eight-iane section would
transition back to six lanes in the vicinity of Albany Avenue (two
blocks east of Armenia). The additional costs and impacts associ-
ated with tﬁis eight-lane alternative as well ~as recommendations
regarding the feasibility of eight laning are included in Section

10.

Bridge Section Versus Arterial Capacities

[

A valid question to consider is, "since the replécement bridge at
the Hillsborough River is assumed to have a 50-year life, should {t
be designed to accommodate eight travel lanes, in anticipation of
the potential long-range need to eight lane Hillsborough Avenue?"

"

The recommended answer to this question is "no for the following

reasons:

k HILLSBOROUGH AVENUE /
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(2)

The Florida Department of Transportation has adopted six lanes
as the ultimate build-out standard for general access arterial
highways (Florida Transportation Plan, Reference 5). Thus, it
is not currently envisioned that Hillsborough Avenue will ever
be eight-laned, especially the portion east of Himes Aveﬁue

where additional right-of-way would be required.

From a highway capacity standpoint, wutilizing the FDOT
generalized capacity tables previously mentioned (based on
average of three signals per mile), the LOS "E" volume for a
six-lane .arterial is 50,000+ VPD; for an eight-lane arterial,
67,000+ VPD. For a six-lane limited access bridge (with very
few projected openings), the capacity would be around 100,000
VPD, which is in excess of the capacity of even an eight-lane

arterial highway.

For the above reasons, a six-lane bridge is not expected to become

functionally obsolete.

.
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6. ALTERNATIVE ROADWAY DESIGNS

Engineering and Planning Criteria

To develop an improved roadway facilityvthat is in the best overall
public interest, certain engineering factors and urban development
conditions must be taken into consideration. These criteria have a
direct bearing on the selection of the preferred roadway design and

alignment for each roadway segment.

Traffic Demand - The improved roadway facility should be designed to

safely and efficiently accommodate bicycle and pedestrian traffic,

as well as projected future year motor vehicle traffic.

Land Use - To minimize community impacts it is desirable that addi-
tional right-of-way taking minimize impacts on certain land uses.
For Hillsborough Avenue, these include churches, schools, resi-

dences, businesses, non-profit agencies, and public parks.

Environment - Design and alignment of an improved roadway must con-

sider sensitive environmental conditions and areas. In accordance
with Executive Order 11990, wetland impacts must be avoided where
practical. 1In addition, potential hazardous waste sites should be

avoided whenever possible.

Construction Staging - Roadway alignment, particularl§ at bridge

sections, should be placed so as to maximize the possibilities for

construction staging.
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Safety - The engineering design characteristics must meet applicable
safety standards. Access control techniques to promote safe and

efficient operation are discussed elsewhere in this section.

Median Width and Type

Hillsborough Avenue west of Dale Mabry Highway has a 39-foot
depressed grass median. Future travel demand requires adding two
through lanes to this 4-lane divided rural typical section. Main-
taining the ‘existing median width within a "standargd" rurél typical
section involves costly new right-of-way acquisition. The estimated
cost of right-of-way needed for a 6-lane "standard" rural typical
section, with median width reduced to 22', is $2.2 Million for the
segment between Eisenhower and West Shore, and $3.3 Million from
West Shore to Dale Mabry. Six-lane urban, modified rural, or com-
bination urban-rural typical sections with 22' or wider medians can
be constructed within the existing R/W at an overall cost savings.
A 22-ft. median affords protection to crossing passenger vehicles
and allows for generally desirable treatment of median lane (Ref.
#7, p. 557). At locations where dual left turns are recommended,
the median would have to transition to 28' or wider. A raised
median 1is recommended tQ facilitate access control, a subject
discussed later in this chapter. A raised median would‘alsb afford
some degree of protection to pedestrians desiring to cross

Hillsborough Avenue half way at a time.

The depressed grass median west of Dale Mabry Highway extends

through the Dale Mabry/Hillsborough Ave. interchange to near Himes
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,”VAvenue. Sufficient median width exists (63', varies) through this -\\\

area to add the needed two additional lanes. within the median and

maintain a minimum 22' median width (within existing right-of-way).

East of Himes the previous divided section transitions to a narrow
5-lane section with a 9' continuous two-way left turn lane. This

section extends to the vicinity of Habana Avenue.

Research by Glennon et. al. (Reference 8) found that the continuous
two-way left turn lane (TWLTL) is inferior to the raised median
where frequent driveways are in combination with high arterial
sfreet volumes. Hillsborough Avenue is a principal arterial with
high traffic volumes (averaged over 30,000 vpd in 1984) and drive-
ways >60 per mile. Applying ﬁhe accident reduction factors from the
above research, with the actual accident experience on the undivided
section of Hillsborough Avenue, a benefit cost analysis was perform-
ed for cost savings kdue to the reduced number of accidents) between
the 14' TWLTL and a 22' raised median for the six-lane widening
alternative. The results are given in Table 6-1; the actual benefit
cost analyses are included in the Appendix. (For the eight-lane
alternative, a flush median (TWLTL)is not considered écceptable due

to potential safety problems).

=M ILLSBOROUGH AVENUE

Rev. 5-1-89




TABLE 6-1 - RESULTS OF B/C ANALYSIS FOR MEDIAN TYPE : “\\\

Segment Length Benefit/Cost Explanation
Himes-Lincoln 0.25 Not Applicable Currently a transi-

tion from 4-LD to 4-L
undivided.

Lincoln-Armenia 0.75 0.64 Proximity of struc-
tures to the existing
right-of-way makes
added R/W very expen-
sive. Cost savings
due to accident re-
duction using the
raised median versus
a continuous TWLTL,
over the 25-yr. ana-
lysis period is in-
sufficient to justify
the additional R/W
costs needed for a
22" raised median
when this segment is
considered separately
from the remainder of
the project. ‘

Armenia-Wishart 0.97 2.3 Structures damaged or
taken are generally
damaged or’ taken
using either median
type. Raised median
is more cost-effec-

tive.
Wishart-Highland 0.40 Not Applicable Hillsborough River
_ Bridge  and ap-
proaches.
Highland-Central 0.44 3.5 Same as Armenia to
Wishart. Raised

median 1is more cost
effective.

Central-Nebraska 0.25 Not Applicéble Hillsborough 'Ave./
' I-275 interchange.

Overall (Dale 3.39 2.9 Raised concrete me-

Mabry-Nebraska) _ dian 1is more cost

effective solution.

—HILLSBOROUGH AVENUE—)
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The above overall analysis shows the raised median to be the most
cost effective solution from Dale Mabry to Nebraska. The 22-ft.
raised median is the minimum recommended width for reasons stated
above. A 22-foot median also meets the FDOT "Green Book" minimum
standards for an. urban type design for 45-50 MPH design speeds
(Reference 9, p. III-34). The raised type of median is recommended
to facilitate access control and provide pedestrian refuge. A
median width o6f less than 22' would not provide sufficient storage
to "shadow" a vehicle crossing perpendicular to Hillsborough Ave-

nue.

On an individual segment analysis, for the segment of Hillsborough
Avenue from Lincoln to Arménia, a 1l4' flush median (continuous
TWLTL) was determined to be the most cost-effective median type.
The additional width required for the generally preferred 22' raised
median results in higher right-of-way costs (up to $1,000,000
higher for the ségment, depending on border width). . This is a
relatively shbrt segment, however, and changing the median type and
width for this one segment is not recommended. Sufficient right-of-
way exists between Himes and Lincoln to install the preferable 22!

raised median and it is recommended this be done.

On the short, 0.25 mile, section between Central Avenue and Nebraska
Avenue, a 16' raised median exists and will be retained but with a
reduced width (>4') at the intersection approach to Nebraska Avenue

where additional turn lanes will be required.
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{ Lane and Border Widths

A standard lane width of 12 feet is recommended due to the high
projected truck usage (9.8% daily or approximately 6,000 trucks pef
day on the west end), expected high traffic volumes, and high
functional classification and importance of S.R. 580/600 (the only

arterial parallel to the Interstate System which runs through all

Hillsborough County). To accommodate bicyclists, curb lanes of 14
| feet are recommended (for combined bicycle and motor vehicle
traffic) for urban sections. For rural sections, a 4-foot paved

shoulder would be required for bicyclists.

In accordance with a January 21, 1986, memorandum from the FDOT
State Design Engineer concerning border widths for highways, a
minimum border width (includihg the curb and gutter section) of
10-feet is to be used where sufficient right-of-way exisés, or is to
be acquired, unless cost prohibitive. AASHTO (Reference 7, p. 575)

states "In all cases the minimum border width should be 8 ft. wide

and preferably 12 ft. or more." This border width is essential to

provide for utilities, sidewalks, sight distance for motorists

I exiting driveways and a roadside recovery area.

Hillsborough Avenue west of West Shore Boulevard currently has a
rural typical section. This segment of Hillsborough Avenue is

bounded on the south by Tampa International Airport. Land usage is

unlikely to change on the south side. On the north side, commercial

development predominates. To add needed lanes and retain a
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///’;standard" rural typical section requires additional right-of-way at

an estimated cost (for right-of-way) of $2.2 million. Using an
urban, combinaﬁion urban/rural, or "modified rural" (ditch/swale
with DBI's) typical section (Figure 6-2), a minimum 12' border can
be provided within existing right-of-way. The total estimated cost
(right-of-way and construction) for the "modified rural" typical
section is significantly less than for the rural typical section.
Thus, the "modified rural" (least costly) typical section is

recommended with the AASHTO preferred 12 ft. minimum borders.

From West.ShQre to Dale Mabry, strip commercial development pre-
dominates on both sides of Hillsborough Avenue. Adding two through
lanes to the existing rural cross section requires acquisition of
newvright-of—way at an estimated cost of $3.3 million. Either an
urban typical or "modified rural" typical section’ (with border
widths exceeding the AASHTO preferred 12' widths) can be constructed
within existing ridhts-of-way. The estimated total cost (right-of-
way plus construction) for the standard rural typical section is
substantially more than either the urban or modified rural typical
sections with 12° minigum bordegs;,therefore, the modified rural

(least costly) typical section is recommended.

The segment from the western ramps of the Dale Mabry/Hillsborough
interchange to Himes Avenue is a transition section with adequate
right-of-way (typically 190' east of the interchange). Grass
shoulders exist with widths varying from 2' - 10°'. Widening of
existing borders is infeasible under the Dale Mabry bridge. East of

the interchange to Himes, sufficient right-of-way exists to provide

\\\~12' or wider border widths within existing rights-of-way and this is
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f/";ecommended in conjunction with either six-lane or eight-lane urban l

typical section alternatives.

From Himes Avenue to Lincoln Avenue, the existing 150' wide righf-
of-way is sufficient to provide for either the six-lane or eight-
lane typical urban section with border widths exceeding the pre-

ferred 12' minimum.

VI The existing right-of-way narrows to as little as 66 ft. east of

Lincoln to Armenia Avenue. Recently constructed improvements
:[ between Aldana Drive (0.18 miles east of Lincoln) and Habana Avenue

include 6.5' borders. Existing development setback bet;een Lincoln
I and Armenia Avenue averages 35' - 40'. Additional right-of-way
would be required to provide either two or four additional 1lanes
needed‘to accommodate design-year travel demand. For the six-lane
alternative, right-of-way cost estimates were completed for pro-
viding FDOT suggested 10' minimum borders (in combination with a 14'

median) and 10' and 12' borders (12' is the preferred minimum AASHTO

border width) in combination with a 22' median. The difference in

estimated right-of-way cost was $0.8 - $1.0+ million ($0.8 million.
| more for the typical section with 22' median and 10' borders, and
| $1.0 million more for 12' borders with a 22 median). For the 22!
I median alternative, the 12°' borders are recommended since the

~I additional $0.2+ million is not cost prohibitive.

I Typical sections with 12' borders vs. 1l0' borders between Armenia
and Rome yield right-of-way estimates of $3.4 million and $3.3

I million respectively. The difference of $0.1+ million is not cost
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f/’;;ohibitive; therefore, 12-foot Dborder widths are recommended “\\

between Armenia and Wishart.

The segment between Wishart and Highland is the proposed Hills-
borough Avenue over Hillsborough River replacement bridge and
approaches. Border widths on the bridge roadway approaches should

match the adjacent segments (12' recommended borders).

From Highland to Central, the estimated difference in right-of-way
cost between six-lane urban typical sections with border  widths of
10' and 12' is §O.2 million. This difference is not coét proﬁibi—
tive. The AASHTO perferred 12' minimum border width is recom-

mended.

In the remaining segment, Central Avenue to Nebraska, border widths
are controlled by the I-275/Hillsborough Avenue interchange struc-
ture. No widening under the I-275 structure is proposed. For the
short sections outside the interchange, where new right-of-way is to
be acquired, 12' borders are recommended. Thé difference in right-
of-way costs between 12' and 10' borders is estimated at less than

$100,000.

 Bus Bays (Turnouts)

The possibility of including bus bays / bus turnout lanes on Hills-
borough Avenue was investigated at the request of the Department
(Figure 6-1). Projected year 2010 bus volumes on Hillsborough Avenue

were not available; however, bus service is expected, in general, to
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//;;uble by 2010 (or average héadways would be cut in half). Using F‘\\

this assumed doubling of service, buses would be making an average of
three stops per hour at signalized intersections along most of
Hillsborough Avenue (in each direction). This projected bﬁs volume
would be too low to warrant special bus bays from strictly an
intersection capacity and benefit/cost analysis °* standpoint.
However, in view of the FDOT's interest in encouraging the use of
transit through the construction of HOV lanes, park 'n ride lots,
etc., the cost of providing far-side bus turnouts at most of the
major signalized intersections was estimated. As shown in Appendix
F, the additional cost to provide 21 bus turnouts on Hillsborough
Avenue only (ignoring the north-south cross streeﬁs) would be ébout
$330,000, 92% of which would be for the additional right-of-way
required. At present, far-side bus bays are pfoposed to be included

at all signalized intersections along the project.

Typical Section Alternates
Four basic types of typical cross sections evaluated include:

o standard rural typicals with 56' ditch sections

o "modified rural" typicals with ditch on one side and swales with
ditch-bottom inlets (DBI's) on the other side

o urban typicals with curb and gutter, inlets, and underground
dréinage pipes

o combination urban/rurai typicals (ditch on one side; curb and

gutter with underground drainage pipes on the opposite side)

HILLSBOROUGH AVENUE /
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Typical section alternates meeting the above median, lane width, and
border width requirements are illustrated in Figure 6-2. The cross
sections shown are recommendations; wider border and median widths
are preferred where right-of-way width permits; in addition, wider
medians would be required at locations where dual 1lefts are
necessary. These typical sections are briefly discussed here, in
general terms, and also later with respect to specific segments

along Hillsborough Avenue.

The six-lane rural design requires a recommended right-of-way of
206' (212' where dual left turn lanes are required). Four-foot

paved shoulders would be provided to facilitate bicyclists.

The s@x—lahe "modified rural" could be constructed within 175' of
right-of-way by utilizing a ditch section on the north side of
Hillsborough and a swale on the south side with ditch bottom inlets
(DBI's). Runoff on the south side would be conveyed to the north
side via cross drains. The advantage of this typical 1is that
portions of the existing pavement could be utilized in the new cross
section through a combination of widening, overbuilding, and resur-
facing. Minimum 4' paved shoulders would be provided to facilitate

bicycle travel.

The six-lane urban design with raised medians requires a recommended
right-of-way of 122' (128' where dual left turn lanes are required).
The eight-lane urban requires an additional 24' of right-of-way.

The outside lanes would be 14' wide to accommodate bicyclists along

\\\-; HILLSBOROUGH AVENUE
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with motor vehicles. Sidewalks would typically be set back 2' or
I more from the right-of-way line to potentially eliminate the need

for temporary construction easements.

The six-lane urban with two-way left-turn lanes (TWLTL) requires a
recommended right-of-way of 110'. Wide (14') curb lanes would be
I provided for combined bicycle and motor vehicle traffic, and 6'

sidewalks would be placed adjacent to the curb, leaving a 2' grass
l strip between the right-of-way line and the sidewalk (total border

width of 10' including curb and gutter).

The six-lane combination typical section requires a recommended
right-of-way of 164'. One side has the characteristics of the rural
section (described above) and the other side has the characteristics

of the urban section (described above).

Alternative Alignments

For those sections where additional right-of-way would be required
to widen to six lanes, four different types of alignments were

evaluated:

o Northern alignment (holding the southern existing right-of-way
line).
o Centered alignment (taking additional right-of-way roughly

equally from both sides).

\ HILLSBOROUGH AVENUE-/
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o Southern alignment (holding the northern existing right-of-way
line).

0 Combination alignment (transitioning back and forth among the
above alignment types to minimize community and environmental

impacts).

These are discussed, as appropriate, on a segment-by-segment basis

in the Plausible Alternatives section.

Due to rather intense mixed commercial/residential develbpment and
the pattern of development (lot sizes, shapes) east of Himes Avenue,
public highway use of the remainder of total take properties,
outside that needed for the typical section shown (Figure 10), does
not appear feasible for most areas of Hillsborough Avenue. The
large number of developed parcels on both sides of Hillsborough
Avenue favors widening on one side. Then too, any highway use
additions to roadway border widths, such as frontage roads, would
need to transition to the aforementioned typical section before

reaching the Hillsborough River.

Access Control Options

Due to the high functional classification and heavy volume of traf-
fic projected for Hillsborough Avenue, some type of access control
is recommended to protect the utility of the highway ;nd to insure
safe and efficient operation. Some of the specific control measures

investigated include:

\\- —H 1L SBOROUGH AVENuE—f/)
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0 Conventional raised medians with deceleration lanes for left
turns.

0 Median channelization to prevent left-turn ingress and/or egress
movements to/from driveways.

0 Medial storage for left-turn egress vehicles.

o Continuous right-turn lanes.

The recommended option is to use channelization provided by raised
medians to prevent left-turn egress movements from driveways and
minor side street approaches, similar to the design proposed for
S.R. 60 in Brandon, Florida. Special back-to-back median openings
are proposed to allow U-turns at reqular intervals as shown in
Figure 6-3. 1In addition, in some cases single storage bays would be
provided for U~-turns immediately upstream of signalized
intersections. This type of design treatment would provide for safe
deceleration and storage of U-turn passenger vehicles and allow
access to businesses fronting Hillsborough Avenue. (Trucks with 20'
or greater wheelbases would be unable to make U-turns on a six-lane
érterial unless an unusually wide median of 40' or more was

provided.)

Intersections with minor side streets would be channelized similar

3

to Figure 6-4, again to prevent left-turn egress movements from

minor approaches.
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7. PLAUSIBLE ALTERNATIVES

INVOLVING CONVENTIONAL MULTI-LANING

i

The previously presented alternative roadway designs and alignments
have been applied to Hillsborough Avenue to determine the alterna-
tives for each segment of roadway. The following sections discuss
this analysis, taking into considefation relevant éngineering-and
planning criteria in order to eliminate non-viable alternatives from

further consideration.

Eisenhower Blvd. (S.R. 589) to West Shore Blvd. / Anderson Rd.

Significant physical features in this segment include, from west to
east, Tampa International Airport, a "middle marker" (airport navi-
gational lighting system facility), and a‘épur line railroad cross-
ing. Land use is a mixture of undeveloped; commercial, and indus-
trial uses (Figure 7-1).

The existing right-of-way width between the Eisenhower interchange
and West Shdre varies between 175 feet and 185 feet, except where it
narrows to approximately 140 feet at the middle marker near the east

‘end of Tampa International Airport.

Six-lane typical sections considered for this portion of
Hillsborough Avenue include the urban section, the combination

. urban/rural section, and the "modified rural" section (Figure 6-2).
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Legend

1.

2.

3.

4.

5.

6.

Eisenhower Boulevard - ‘7. Anderson Road
Benjamin Road | 8. Lois Avenue

Tampa International Airport ) 9. Dale Mébry Highway
Middle Marker ‘ | 10. Horizon Park

Spur Line rail road 11. Himes Avenue

West Shore Bouievard

1979 Aerial Photo

Approximate scale 1" = 2000'

FIGURE 7-1 HILLSBOROUGH AVE. y EISENHOWER BLVD. TO HIMES AVE.

: HILLSBOROUGH AVENUE
7 -2 B :




f"‘For the combination section, with the drainage ditch on the south
side, at the middle marker the ditch would follow the existing route
which runs directly south of the navigational structure. The exist-
ing typical section is compared with the three alternate sections in
Figure 7-2. The six-lane standard rural typical section is not
considered practical since it would require additional right-of-way
and result in impacts to businesses along Hillsborough Avenue at an
additional net cost of $1.8 million (considering differences in both

right-of-way and construction costs).

No additional right-of-way would be required for any of the three
alternates; in addition, sufficient right-of-way would exist to
include exclusive right turn lanes at: Anderson/West Shore (east
and west approaches) and at Benjamin Road (westbound approach). The
only dual left turn required on Hillsborough Avenue in this area
would be on the eastbound approach at Benjamin Road, where suf-
ficient right-of-way already exists. Note: In early 1989, it was
determined that dual left turn lanes were also warranted at Hoover
and at Anderson/West Shore. Consequently, the proposed median width

was revised to 29.5'.

When the proposed Northwest Hillsborough Expressway is constructed,
the existing structure spanning Hillsborough Avenue at Memorial
Highway will be replaced with a longer-span structure. Until that
time, however, Hillsborough Avenue will be designed such that the
six laning will be continuous through the entire interchange area,

although the clear recovery areas will temporarily be nonstandard.
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(”';articular treatments for site-specific median openings are not‘-\\\

detailed in this report; instead, these are illustrated on the 1" =
100' scale aerial photos (conceptual design drawings) available

separately.

West Shore Blvd. / Anderson Rd. to Himes Avenue

This area is also illustrated in Figure 7-1. Land uses in this area
include undeveloped parcels, commercial uses, and a public park
(Horizon Park) between Dale Mabry and Himes on the south side of
Hillsborough Avenue. Existing right-of-way varies between 164 feet

and 190 feet, and wider in and near the Dale Mabry interchange

area.

The six—lane rural typical section would require additional right-
of-way and impact many businesses at an additional net cost greater
than $2.7 million; it 1is not cost effective as previously noted.
Due to the heavy development on both sides of Hillsborough Avenue in
this area, the combination urban/rural is not considered practical.
Practical alternatives for the segment from Westshore/Anderson to
Dale Mabry include the six-lane urban and "modified rural" typical
sections, illustrated previously ih Figure 6-2. Either of these
could be constructed within existing right-of-way with little or no
impacts to businesses (except during the actual construction phase).
East of Dale Mabry, the eight-lane urban typical section is a
plausible alternative and both the six- and eight-lane cross

sections were evaluated.
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(The median would be a minimum of 22 feet; in some areas, it would be‘\

wider. For example, in the Dale Mabry interchange area, the widen-
ing would be accomplished by adding in the median area two addition-
al lanes to the existing four lanes, leaving a median approximately
40 feet wide, which includes the area occupied by the existing

bridge center piers.

Himes Avenue to Hillsborough River

This area.is heavily developed, and land use consists of a mixture
of office, retail (shopping centers and strip commercial), multi-
family and single-family residential, ¢hurches, and a small amount
of vacant land. The more .significant features aré identified in
Figure 7-3. Right-of-way in this area varies between 65 feet and
150 feét, with the widest portion near Himes on the west end of this
segment. Due to the restricted right-of-way, the only feasible
type typical section is the "urban" section, as pfeviously shown . in
Figure 6-2. As previously mentioned in Section VI, cost-benefit
analyses (Appendix E) were performed to compare two different 6-lane
urban typical sections for various segments of Hillsborough Avenue.
Using an individual segment analysis for the segment between Lincoln
and Armenia, the 6-lane TWLTL désigh was found to be the most cost-
effective alternative. However, when considered collectively with
other segments requiring new right-of-way, the 22' raised median was
found to be the most cost effective.

Due to capacity deficiencies at major intersections associated with

the six-lane alternative, an eight-lane urban alternative between

\ HILLSBOROUGH AVENUE'-/




Legend

i

1. Himes Avenue 6. Bethel Temple
2. Habana Avenue 7. Wishart Boulevard
3. Baptist Church . 8. Hi;lsborough.River
4. Armenia Avenue 9. Vertical lift bridge
5. Rome Avenue
1979 Aerial Photo
Approximate scale 1" = 2000"
FIGURE 7-3  HILLS. AVE'. , HIMES AVE. TO HILLSBOROUGH RIVER
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f,’z;le Mabry and Armenia was considered. A southern or combination
alignment would minimize the right-of-way costs and the number of
relocations. Data on costs and impacts of both the six-lane and

eight-lane alternatives are included in Section 10.

For the segment between Armenia and Wishart, the 6-lane with a 22°
raised median was found to be more cost-effective than the 6-lane
TWLTL alternate, based on reduced accident costs versus higher
right-of-way &nd construction costs. Either alternative would
require additional right-of-way, as well as numerous relocations.
Impacts were evaluated for northern, centered, and southern align-
ments. Various combination alignments were also considered; how-
ever, none of these offered any advantages in terms of impacts to
businesses and residences fof the six-lane alternative, so they were
not analyzed further. In addition, a combination alignment would
add difficulties with respect to maintenance of traffic during

construction.

At the eastern end of this segment, all alignments studied terminate
in a northern alignment due to the necessity to build any new
structure north of the existing bridge, to avoid a probable 4(f)

impact, as discussed in the next section.

These segments were also investigated with respect to the possi-
bility of utilizing the existing pavement and curbs as part of the
new cross section. It appears that this is an unlikely possibility.
Due to the age and generally poor condition of the existing storm

sewers (Reference 12), it will be necessary to install new ones,

which would require removal of existing pavement. With respect to

HILLSBOROUGH A\IENUEJ




colding existing curb lines, for the segment between Lincoln and
Armenia, if a centered alignment is chosen, it would be impossible
to maintain either existing curb line. If a northern or southern
alignment were chosen, to maintain the existing 17.5" bordér strip
on one side would require an additional 7.5' of right-of-way to be
taken from the other side to accommodate the six-lane TWLTL typical
section which utilizes 10' borders. This would not be practical in
terms of the additional $600,000 in right-of-way costs and impacts
(an additional 5 residential relocations). For the segment between
Armenia and the Hillsborough River, the existing borders are approx-
imately 20°'. To maintain one of the existing borders (with a
northern or southern alignment) would require an additional 8' of
right-of-way to be taken from the other side since the recommended
typical section uses 12' borders. The additional $800,000 in right-
of-way costs and impacts (an additional 3 business relocations) for
this additional taking would not make it practical to maintain

either existing curb line.

Hillsborough River to Nebraska Avenue

This area of Hillsborough Avenue is also heavily developed, and land
use consists of a mixture of mostly residential and commercial uses.
Some significant land uses, as shown in Figure 2-4, include a City
Park (probable Section 4(f) involvement) on the south side of
Hillsborough Avenue, east of the River; General Telephone Company
(GTE) switching facilities on the southeast corner of Florida Avenue

and Hillsborough Avenue; and a Baptist Church on the south side of

HILLSBOROUGH AVENUE
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ﬁillsboroug‘n Avenue east of I-275. Existing right-of-way width\

ranges from 50 feet on the west end to 100 feet minimum on the east

end, between Central Avenue and Nebraska Avenue.

The City Park ("River Boulevard Park") consists of a 4.4 acre, un-
improved, fenced site, which runs along the east bank of the
Hillsborough River, south of Hillsborough Avenue. At the present
time, there are no plans for improvements to the park other than

minor improvements such as benches (Reference 13).

The GTE facility on the southeast corner of Hillsborough and Florida
consists of the Seminole Central Office, an electronic switching
facility which serves approximately 17,000 GTE customers. It has a
large underground vault with an extensive cable system. The cost to
relocate just the cables on the north side of the building is esti-
mated to exceed $1 million (Reference 14). Even if it were
technically feasible, it would be cost prohibitive to relocate the

entire central telephone exchange.

Due to the need to avoid impacts to the park and GTE facilities, as
well as the need to tie into the existing alignment on Hillsborough
Avenue east of Central, a six-lane facility on a northern alignment
was found to Dbe the only reasonable build alternative for this
segment of Hillsborough Avenue. A cost-benefit analysis'(Appendix
E) indicated that the 6-lane urban typical with a 22' raised median
would be more cost effective than a 6-lane with TWLTL. As previous-
ly shown in Figure 6-2, this would require a recommended 122-foot
right-of-way. Subsequent to the Public Hearing held in June, 1988,

additional revisions were made to the typical section and alignment

through the Seminole Heights area, as described in the last section

of Chapter 10. . -—’//
‘ HILLSBOROUGH AVENUE
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f”i;: is not feasible to widen Hillsborough Avenue under the I-275
overpass due to the existing bridge supports. However, widening of
all four intersection approaches at Hillsborough and Nebraska will
be required to provide dual left-turn lanes on all approaches. In
the future, as part of the reconstruction of I1-4/1-275, it would be
desirable to widen Hillsborough under I-275 to provide sufficient
room for dual left-turn 1lanes for the westbound to southbound

movement onto the I-275 on ramp.

As part of any widening improvements, it would not be feasible to
re-use the existing storm sewer pipes due to their age and generally
}poor condition (Reference 14). Therefore, it is also unlikely that
the existing pavement could be utilized in the new cross section.
With respect to the possibility of maintaining the existing southern
curb line, the existing borders west of Central Avenue are only
8.5', (including curb and gutter) which is considered substandard.
The recommended typical section (122' right-of-way) utilizes 12
borders. Since substantial (minimum of 72') additional right-of-way
will be requifed anyway as part of the six-laning, it is recommended
that 12' Dborders be utilized on each side, thereby making it
infeasible to utilize the existing curb on the south side. The
estimated additional right-of-way costs incurred in utilizing 12'
(preferred) vs. 10' (minimum border unless cost prohibitive) was
- $300,000. Additional impacts include an additional two residential

relocations.

\ . HILLSBOROUGH AVENUE
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(’ 8. ONE-WAY PAIR ALTERNATIVES \

Possible one-way pair alternatives parallel to a two-way
Hillsborough Avenue were evaluated both west and east of Dale Mabry
Highway. Sufficient right-of-way exists west of Dale Mabry for
widening Hillsborough Avenue. Even so, possible one-way pair alter-
natives were considered. Streets considered were Crest Avenue (east
of the airport) on the south and various streets .on the north side
of Hillsborough Avenue including Comanche, Rio Vista, Powhatan, and
Henry Avenues. The widening and extension of any of these streets
would invoive heavy damage to existing development. The northern
streets considered are all discontinuous and would damage both
Pierce Junior High and Alexander Elementary Schools. Moreover, any
one-way pair alternatives west of Dale Mabry would have to tie back
inég Hillsborough Avenue before reaching the Dale Mabry Highway/
Hillsborough Avenue interchange (or else involve impractical and
cost=prohibitive bridging).

East of Dale Mabry, a one-way pair alternative was also evaluated
(Figure 8-1). Streets included in.this evaluation were Giddens,
Frierson, and Crest Avenues on the ébuth and Mohawk, . Comanche, and
Rio Vista Avenues on the north. Hillsborough Avenue rights-of-way
are variable, but insufficient for widening to six lanes east of
Lincoln Avenue. A one-way pair could provide sufficient capacity to
handle design year traffic without major.widening to Hillsborough
Avenue. However, streets that could be utilized for a one-way pair

are all discontinuous and serve residential neighborhoods.

Connecting discontinuous streets to form a one-way system results in

HILLSBOROUGH AVENUE )
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adverse horizontal curvature (without heavily damaging or displacing
major shopping facilities). Then too, any one-way system would need
to connect Dback inéo Hillsborough Avenue before reaching the
Hillsborough River (or a new replacement bridge constructed).l

East of the Hillsborough River, a one-way system was evaluated using
existing Hillsborough Avenue and Mohawk Avenue. Mohawk Avenue is a
brick street listed in the City of Tampa méintenance pqlicy (Mayor's
Executive Order No. 82-1) as a local street in a neighborhood with
local sigpificance (i.e., existing or proposed local ordinance
historic conservation districts). The maintenance policy calls for
Category 1 and 2 Streets (Mohawk 1is Category -2) to be restored
rather than resurfaced. Even if a one-way system were feasible east
of the Hillsborough River, it would be less than 0.5 mile in length
due to the necessity of connecting back to Hillsborough Avenue
before reaching the I-275 interchange. Using a street south of
Hillsbérougthvenué was considered, but it was out of direction (for
a northern Hillsborough River bridge location) and was disruptive to
local neighborhoods. (Note: a new Hillsborough River bridge south
of Hillsborough Avenue yould rgquifeuuse'of land from a City Park.)
Based on the evaluation of this alternative, the one-way pair
concept has been eliminated from further discussions for the

following reasons:

o It would involve a major intrusion of a principal arterial high-

k

way into estahlished residential neighborhoods.
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///; An acceptable horizontal alignment would bisect major shopping *‘\\
facilities.

o It would only offer an alternative to Hillsborough Avenue for a
relatively short section due to the need to tie back in to Hills-
borough Avenue at Dale Mabry, at the Hillsborough River, and at

1—275.
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9. BRIDGE ALTERNATIVES ANALYSIS

This section includes a discussion of bridge alternatives evaluated
as well as a summary of the economic analysis of alternatives for
the Hillsborough Avenue bridge at the Hillsborough River. Sup¥
plementary information is included in Appendix B on existing and
projected conditions (automobile and river traffic) as well as back
up documentation for the cost estimates. Bridge typical sections
were revised in March, 1989, to comply with the Department's latest

design and safety standards.

Existing Structure (Bridge No. 100920)

The existing bridge is a vertical-lift bridge which was construct-

ed in 1939 (Figure 9-1). As of May 1985, it had a. sufficiency

rating of 32.8 (indicative of the need for replacement) with "an
estimated remaining life of 8 years" (see Structure Inventory and
Appraisal printout in Appendix, p. B-15). The structure was
originally designed for an H-15 loading. It is currently rated to

carry a maximum gross load of 30 tons.

The main span length is 94 feet and there are eight concrete
approach spans at 33 feet for a total bridge length of 358 feet.
The existing bridge has an out to out width of 52.5 feet. This
width accommodates two five foot sidewalks and an approximate 40
foot roadway (Fig. 9-2, top right). Existing vertical navigational
clearance is 10.5 feet above MHW with the lift span in the 1low

(closed) position and 52.9 feet in the raised (open) position. The

¥ : - ILLSBOROUGH AVENUE
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existing horizontal navigational clearance is 60' feet Dbetween

fenders.*

The bridge is operated (manned) 10 vhours/day. It is currently
opened approximately 13 times per month for the passage of vessels

and maintenance activities.

FIGURE 9-1 - EXISTING VERTICAL LIFT BRIDGE AT HILLSBOROUGH RIVER

Preéently the State is eyaluating all Dbridges in“Florida to
determine which strUCturesbare hiétdriéally éignificént. If thé
Hillsborough Avenue bfidge is . determined to be significant, a
separate Section 4(f) Statement will be prepared to determine the

appropriate mitigation measures to be’employed;

*The above navigational clearances were reconfirmed with Ms. Zonia
Reyes of the Miami USCG Office (305/536 5621) on February 26, 1987
by W. H. Riggs of DSA.

HILLSBOROUGH AVENUE

Rev. 6-6-89 , 9 - 2.




Alternatives Evaluated

In addition to the No Dbuild alternate, the following Build

alternates have been evaluated:

o Single bascule bridge -- using stage contstruction

0 Twin bascule bridge -- using stage construction

o Mid-level fixed bridge (only coordination with the Coast Guard
has been done to dafe)

o High-level fixed bridge with embankment

o High-level fixed Dbridge with proprietary (retaining) walls,
including construction of a service road on the east side of the

River.

No Build Alternate - The no build alternate 1is included for
comparison purposes only, since the existing bridge will have to be
replaced within the 17 year period used for the economic analysis

due to its age, condition, and substandard design.

The existing bridge has a design 1loading of H-15 compared to a
minimum design loading of HS-20 for all new and reconstructed
bridges. Also, the 39'-10" clear roadway width on the bridge deck

for four travel lanes is considered substandard.

Existing bridge operation costs averaged $44,100 per year over the
following three fiscal>years: 1982-83, 83-84, 84-85. Maintenance

costs averaged $27,200 per year during the same period. Maintenance

costs will escalate with continued deterioration of the existing

50-year old structure.

maHILLSBOROUGH AVENUE
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Widening the existing vertical 1lift bridge is considered impractical

N and cost prohibitive. The existing bridge needs replacing. Due to

I the need to maintain traffic and avoid a City park, the replacement
bridge should be located immediately north of and parallel to the

I existing bridge (there are roadway and right-of-way considerations

I that also favor a northerly alignment).

Replacing the existing bridge in existing location is impractical

due to the need to maintain traffic, the heavy volume of traffic and

l the lengthy (4.9+ mile) detour involved.

Movable (Bascule) Bridge Alternates - Two six-lane bascule
bridge alternates were evaluated:
o A single structure

o Twin structures

Estimated costs are summarized in Table 9-1 and more detailed cost
estimates are included in Appendix B. Typical sections for each
alternate are shown in Figure 9-2, and plan views are shown in

Figures 9-3, 9-4, and 9-5.

Construction of bridge approaches would displace two residences and

seven businesses for either bascule alternate.

In the closed position, either bascule alternate would provide a
minimum 10' vertical navigational-clearance above mean.high water
(MHW) . In the open position, the vertical navigational clearance
is, for all practical purposes, infinite. The minimum horizontal
navigational clearance is 50 feet. The length of the movable spans

\. varies depending on the alternate. Proposed profiles for all bridge
‘ HILLSBOROUGH AVENUE
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/ alternates are included in Figure 9-6. The existing bridge would
remain in place to maintain traffic until Dbridge number 1 was

completed, for the twin bascule alternate.

One advantage of the twin bascule alternate is that is would reduce
the amount of horizontal offset (curvature) required by about 45
feet since the southernmost bridge would be constructed in the same

location as the existing bridge (Figure 9-2).

Due to the fact that the navigation channel is skewed relative to
the bridge alignment, in order to maintain the existing navigation
channel width with a structure more than twice as wide as the
present, the s?an length for a single bascule bridge would have to
be approximately 118 feet, while a staggered twin bascule bridge
span would remain 94 feet. ' The use of twin structure would

represent a cost savings of approximately 29 3.

Based on telephone conversations with personnel 1in the FDOT
Tallahassee bridge maintenence sectioﬁ, the maiﬁtenence costs of a
centrally operated twin structure would not differ much from a
single bascule structure and would have significant advantages
during major rehabilitations in terms of maintenance of traffic

(refer to telephone memo included in Appendix B).

Mid Level Fixed Bridge Alternate - The Coast Guard was contacted
regarding the possibility of a future mid-level bridge instead of
the high-level structure. The proposed high 1level bridge is

equivalent to the Buffalo Ave. (nearest downstream) bridge with

vertical clearance of 36.4 feet. The Coast Guard indicated that in

order to approve a mid-level bridge, they would have to send out a
- HILLSBOROUGH AVENUE:

Rev. 5-01-89
9 - 10




\lll_lll JONIAY HONOHOESTIH emmmms——

sojeusslly obplg oy senjold pesodold Q-6 IUNDIL

.
68-10-5 ~AdY
002 00t 0
S——— ]
:3]03G ‘2104 “x01ddy
»
®© -4
2 - »
x < 2
02- o add H - _
>4 ) E3 ¢
g - £ :
0i=- topr m S i ol-
= = m
> m
0 o< i . 0
2 m 2 =
g 3 3
DI+ u —m 2 ot+
. n hd 1 1
"m H _— — o
02+ i : —IJeUISY I[nmosuy 0 H = 0
o pesodoigd | " i P
Oﬂ* S 1 11 a4 1 - 4
<~ T i ¥ i - '
SN~ I ir n 1 -
ohe ~ | || L SR | L~
b o S — 75 Obt
w II’-”I'II-I‘I‘I\\ _IOO
K+ ,
o SIEUI Y ueds pax[g B o
w [9A97 Yb6iH pasodoigd 2
3 | z
z r
m _4 Yoe \_ S

9 - 11




public notice to notify waterway users, waterway guide, newspapers
etc. and depending on the response, a public hearing may be

necessary. (See telephone memo in Appendix B.)

Fixed (high-level) Bridge Alternate - A high 1level bridge con-
structed immediately north of the existing bridge was also evaluated
(Figure 9-7). The high level bridge alternative would provide six
travel lanes for motorists, a 36.4-foot vertical navigational
clearance (above MHW) and a 50-foot minimum horizontal navigational
clearance for vessels (see letter from U.S. Coast Guard in Appendix
B). Estimated costs are summarized in Table 9-1, and back up
documentation is included in Appendix B. The high level bridge
would bDe consfructed on new right-of-way immediately north of and
parallel to the existing bridge. Construction of bridge approaches
would displace three residences. and nineteen businesses. Maximum

grades of four percent would be used on either approach to the

bridge.

The existing bridge would remain in place until completion of four
(of the proposed six) lanes on the new high-level bridge. At that
time, Hillsborough Avenue traffic would be routed over the first
stage (four-lane) construction on the new bridge and the existing
bridge removed. Stage two construction would complete the remaining
two lanes, plus sidewalk and permanent rail of the new bridge partly

within existing right-of-way (Figure 9-8).

Due to the embankment required for the roadway approaches to the

high-level bridge, existing streets within 600 feet of the proposed

m——HILLSBOROUGH AVENUEJ
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river crossing which now intersect Hillsborough Avenue would be
closed. Two of these streets, River Shore Drive and River
Boulevard, now intersect Hillsborough Avenue within less than 200
feet of the existing bridge. Cul-de-sacs would be constructed fo;
these two streets. Other streets affected would be North Boulevard
and Ola Avenue. Access to Hillsborough Avenue from North Boulevard

would be 1limited to right turns only. Ola Avenue would be

barricaded.

In addition to the fixed bridge with embankment, an additional
alternate was evaluated using proprietary (retaining) walls and
including a serQice road on the east side of the River. The
advantage of .this alternate 1is that it would not require the
relocation of businesses on the south side of Hillsborough Avenue,
east of the River, due to the provision of a service road. While
this alternate would result in some savings in right-of-way costs,
the increased costs of consfruction would more than offset these
savings, as shown in Table 9-1. In addition, traffic operational
problems could result at the eastbound approach ét Highiand Avenue,
where the eastbound service road would merge with eastbound traffic
"coming off of the bridge. A conflict would exist with eastbound-to
-southbound right turns and eastbound through traffic from the
service road. This would require special signal phasing.or other

means of traffic control.

Comparison of Alternatives

The various build alternatives are compared in Table 9-1. The

right-of-way costs are based on estimates provided by the FDOT

(revised January, 1989). The construction cost estimates are based
: —=HILLSBOROUGH AVENUE:
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on unit costs (per square feet):; the basis for these cost estimates

is included in Appendix B.

The annual operating and maintenance costs are based on Statewide
averages supplied by the FDOT Tallahassee Bridge Maintenance Office
with adjustments for the actual number of hours of operation for the

existing Hillsborough Avenue bridge.

The difference in the total number of relocations ("displacements")
is approximately 13; the Dbascule alternate displaces fewer
businesses because it would not require the cutting off of access to
the businesses on the south side of Hillsborough between River Blvd.
and Highland AQenue as would be required with the high-level bridge

alternate with embankment.

As previously explained under the description of the alternates, the
high-level bridge would cut off access to three local streets due to
the differences in grades required as a result of the vertical

curves.

Economic Analysis

A long-term economic analysis was performed using the mefhodology
contained in the AASHTO Manual on User Benefit Analysis (Reference
15) along with an FDOT computer program based on the AASHTO manual
(ReferenceblG). The analysis period extends from 1994 to 2010, a

period of 17 years. (Traffic demand projections were available

through Year 2010 only). For both build alternates shown in Table

9-2, a 50-year life was assumed. The net present value of road user

costs was determined for each of the three alternatives, using a
e lLLSBDROUGH AVENUE
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discount rate of 7%. A design speed of 50 mph was used for all

alternatives. The results are presented in Table 9-2.

For purposes of this study, it was assumed that construction of a
replacement bridge would begin in FY 1991-92 and be complete in FY

1993-94.

The net benefit of an alternative is how much it improves service to
road users. This is expressed in dollar terms by putting values on
the various costs of operating a motor vehicle plus tye value of
time lost while traveling. By definition, a "no-build" alternative
has a net benefit of zero and a build alternative has a net benefit
equal to the reduction in user costs compared to the no-build

alternative.

Several of the,columns-in_Table 9-2 warrant further explanation.
Column 3 costs are based on an averagé grade of 2% (maximum grade of
4%) over the analysis ségment which includes vertical curves for the
high-level alternate. The costs in Column 4 are relatively low due
to the relatively low number of existing and projected bridge open-
ings (168 openings in 1985 and 568 openings projected for 2010).
" Column 4 costs are higher for the no-build alternate due to fewer
number of lanes being available to dissipafe traffic queues (4 vs

6), therefore resulting in increased congestion.

The difference in the net present value of the sum of the road user
costs (Column 5) is only $100,000, due to Columns 3 and 4 having a
tendency to cancel each other out and both Columns 3 and 4 are small

—H L SBOROUGH AVENUE—/

values relative to Column 2.
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’ The build cost (Column 6) is also shown graphically in Figure 9-9.

Column 7 gives "benefits" which are defined in relation to the No-
Build case. Column 8 gives "costs" which are also defined in

relation to the No-Build case.

Column 10 is simply the difference in Columns 7 and 8 or the net

benefits minus the net costs.

Table 9-3 is included to show the effects of using different

discount (interest) rates and different lengths of analysis periods.

Following the economic analysis conducted in July of 1987, presen-
tations were made to ﬁhe‘MPO's Technical Advisory Committee (TAC),
the Citizen's Advisory Committee (CAC), and to the MPO itself.
These presentations are documented in correspondence included in
Appendix B. On October 20, 1987, the MPO voted to support the
Department's proposal to replace the existing vertical-lift bridge

with a bascule (movable span) bridge.

HILLSBOROUGH AVENUE-)
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TABLE 9-3

Alternate

High Level

Bascule (Twin)

—— e mmen e dmew  msam  cmew  cmem  meem  tee e =

Difference

(1) If construction had occurred in 1988.

Rev,

COMPARISON OF PRESENT VALUES OF BRIDGE CAPITAL
(R/W & CONSTRUCTION) AND OPERATING AND MAINTENANCE
COSTS USING VARIOUS ANALYSIS PERIODS AND DISCOUNT

5-19-89

RATES
1988 ($ Million)
R/W &
Constr. 1988
Costs(l) Present Value Including Op. & Maint. Costs(2)
17-Year Analysis Period 40 Year Analysis
i=17% i = 10% i =173 i = 10%
13.7 11.6 10.9 11.6 10.9
13.3 12.0 10.9 12.2 11.0
0.4 0.4 0.0 0.6 0.1

(2) Based on construction occurring in 1991 as shown in Figure 9-9. The two alternative

analysis periods are also illustrated in Figure 9-9,

9 - 21"
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Based on the latest comparison of the different bridge alternatives,
including costs updated in‘March, 1989, the twin bascule bridge is
about 3% more expensive than the high~level fixed bridge. The
$400,000 difference includes the added $760,000 maintenance cost

associated with the bascule bridge.

However, the bascule bridge offers some important non-monetary
advantages over a fixed bridge. These are as follows: fewer dis-

placed businesses; less disruption to existing travel pattern:; less
noise associated with trucks on grade; fewer rear-end collisions due
to stopping motorists at traffic signals at either end of a down-

grade; less obstacles for bicyclists and pedestrians wishing to
cross the bridge and 1last, a bascule bridge offers improved

aesthetics as opposed to a high-level fixed bridge.

Based on the relatively insignificant cost difference, and
considering. the substantial additional impacts of a high-level fixed
bridge, the Department feels thét the twin bascule bridge alternate
is the best alternate for this corridor, and it hés recommended its

approval for design.

Information relative to floodplain encroachments at the Hillsborough

River is included in the Location Hydraulic Report (Appendix G).

For either bridge alternative, it is expected that the Coast Guard
will require navigation on the River to be maintained during the

bridge construction phase.

. y s R
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10. EVALUATION OF ALTERNATIVES

AND RECOMMENDATIONS

Eight-Lane Alternates

As previously mentioned in Chapter 5, an eight-lane alternate was
considered between Dale Mabry and Armenia to improve the capacities
at several major intersections. After having analyzed the pros and
cons of eight lanes, the eight-~lane alternate is not recommended for

the following reasons:

o An eight-lane arterial is inconsistent with the State's ultimate
number of through lanes standard for arterial highways (Reference
5) as well as the MPO's Year 2010 Street and Highway Plan.

o The eight-lane alternate would cost an additional.$5.0 million
and result in approximately 23 additional relocations of

businesses.

o The change in number of lanes would represent a discontinuity in
design for the motorist.

o Teéhnical staff from the City of Tampa, Hillsborough County, and
the Florida Dept. of Transportation have all expressed concern
regarding potential safety and operational problems with eight-

lane arterials.

o0 Extensive research failed to discover any documentation on the

safety and operational characteristics of eight-lane arterials.

The costs and impacts of various eight-lane alternates have been

included in Table 10-1 anyway for comparison purposes.

—HILLSBOROUGH AVENUEJ
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Six-Lane Alternates

The plausible alternatives previously discussed in Chapter 7 are
summarized in Table 10-1 along with right-of-way requirements and
cost estimates. (All costs are expressed in terms of 1986 dollars;

updated costs are included in Table 10-2 for the recommended "build"

alternatives).

For the segments between Eisenhower and Dale Mabry, none of the
plausible alternates require any additional right-of-way: therefore,
the lowest cost option (six-lane "modified rural" typical section)
is the recommended alternate. This alternative also has the
advantage of providing ditches and swales for detention and
treatment of stormwater runoff. The swale is proposed for the north
side (with ditch-bottom inlets) and the ditch is proposed for the

south side where more right-of-way is available.

For the segment between Dale Mabry and Himes, the recommended six-
lane urban alternate could be constructed within existing right-of-
way. In addition to the proposed six basic lanes, an auxiliary lane
is proposed for eastbound motorists between the northbound-to-
eastbound ramp at Dale Mabry and the exclusive right turn lane at

Himes, resulting in four lanes in the eastbound direction.

Rev. 5-1-89
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For the segment between Himes and Lincoln, the six-lane urban with

22' median could be constructed within existing right-of-way.

For the segment between Lincoln and Armenia, two different six-lane -
alternates were evaluated in detail. As previously mentioned, a
segment specific benefit-cost analysis showed the 14' TWLTL alterna-
tive to be more "cost-effective" than the 22' raised median, based
on projected accident costs, etc. However, when all segments were
considered collectively where new right-of-way was required, the
raised median was the more cost-effective cross section. Also, due
to the high functional importance of Hillsborough Avenue to the
transportation system of the Tampa Bay region, and to provide design
continuity for all segments of the proposed improvement project, the
raised-median alternative is recommended for the entire project

length. For the six-lane 22' raised median alternative, the central

BRSNSy

alignment minimizes both the costs and the number of relocations for

this segment; therefore, it is thewggggmmggdgqmalignment.

In late January, 1988, a decision was made to increase the median
width from 22' to 28' between Himes and Habana Avenues, rather than
having the median width transition from 28' to 22' back to 28'. The
estimated incremental right-of-way cost for this Trevision is
estimated to be about $100,000. No additional relocations are
expected as a result of this revision. (As previously mentioned in
Chapter 5, in October, 1987, the proposed median width was changed

from 22' to 28' in the vicinities of Habana and Armenia Avenues in

HILLSBOROUGH AVENUE
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order to provide room for dual left turn lanes at these two inter-

sections).
For the segment between Armenia and Wishart, a southern alignment is
recommended to minimize both the costs and the number of displace-

ments.

The segment between Wishart and Highland includes the bridge over

the Hillsborough River. As previously discussed in the Bridge
I» Alternatives section, a movable~span bridge 1is the preferred
alternate; however, since the benefif/cost ratios for both build
alternatives were very élose, both alternatives were presented at
the public information workshop held in December, 1986 to receive
both citizen and agency comments. Subsequent to the workshop, the
bascule bridge alternate was selected asv the preferred alternate
as explained in the previous chapter. The northern alignment for
the bridge section is necessary due to the City park southeast of
the existing bridge. | |
For the segment between Highland and Nebraska, as pre;iously dis-

cussed, the only reasonable alternative for widening consists of a

northern alignment, due to potential 4(f) impacts, impacts to a GTE
switching facility, and the need to match the existing Hillsborough

Avenue alignment east of Central Avenue.

-HILLSBOROUGH AVENUEJ
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In August, 1987, the proposed typical sections bétween OlavAvenue
(east of the bridge) and Central Avenue were revised to make use of
what would have been uneconomic remainders of parcels. As shown in
Figure 10-1, for the segment between Ola Avenue and Florida Avenue
(approximately 1300' in length) additional right-of-way is proposed
to be acquired on the north side, to be used for a stormwater
treatment/detention facility. In addition, a small landscaped berm

is proposed to serve as a buffer Dbetween the highway and the

residences along the north side of Hillsborough Avenue.

For the segment between Florida Avenue and Central Avenue (approxi-
mately 1300' in length), additional right-of-way is proposed to be
taken primarily on the north side to provide space for landscaping
and for noise/buffer walls (Figure 10-1). Additional revisions
pertaining to this area (Seminole Heights) are documented at the end

of this chapter.

As part of the Highland to Nebraska segment, the north and south

approaches at both Florida and Nebraska Avenues would also be

widened to provide single left turn lanes at Florida and dual left

turn lanes at Nebraska.

Costs and Impacts of Recommended Alternates

For the recommended build alternatives, the total impacts and costs

are summarized in Table 10-2. This table has been updated to

include the latest right-of-way cost estimates prepared by the
I Department in December, 1987 and January, 1988. As shown at the

bottom of the table, the total project cost is approximately $62

¥ — HILLSBOROUGH AVENUE-/
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0la Ave. to Florida Avenue

EXISITING R/W
EXISITING P/L /— —\

"STORMWATER DETENTION AND
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1 1 1
! . // B B B -4~ -2 i
|
| ’ l | ] I ’ . | |
-~ 62 | 38" —|=22-tm— 38—l
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Florida Ave. to Central Avenue

SIX—LANE "CENTERED"
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! 175~ 1 !

38 20
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million for the six-lane alternate, including right-of-way and
engineering costs. Right-of-way costs represent about 61% of the

total costs, or about $38 million.

Table 10-2 does not include adaitioﬁal costs and impacts which would
result if any of the "major intersection options" previously dis-
cussed were constructed. These additional costs and impacts are
summarized in Table 10-3. None of these major intersection options
are recommended at the present time due to the 'high! costs ($28
million for the at-grade split diamonds and $51 million for the
interchanges) associated with them relative to the cost of the
straight six-laning project. In addition, the level of service

.could Dbe improved to a more acceptable level by eight-laning a

portion of the project at much lower cost.
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Revisions to Seminole Heights Area Design Alternate

As a result of opposition to the proposed widening from residents in
the Seminole Heights area (between Florida and Centrél Avenues),
additional alternatives were analyzed in July and August, 1988. The
alternate typical sections evaluated for this area are shown in

Figure 10-2.

Alternate Number 1 <consists of a six-lane "centered" |urban
typical section with "buffer” areas on each side consisting of small
landscaped berms. Single 1left turn lanes are shown at Florida
Avenue since dual left turn lanes would require a long transition
east of Floriéa Avenue which would result in a wider typical
section. Left turns from Hillsborough Avenue would be prohibited
between Florida and Central Avenues. A 17.5' raised median is
required due to the need to provide left turn lanes on Hillsborough

Avenue at Florida and Central Avenues, respectively.

Alternate Number 2 (a and D) consists of a four-lane urban.
typical section with a 17.5° raised median. The additional
right-of-way required to bring the lane widths up to current
standards would result in the taking of the first row of houses -
located along the north side of Hillsborough Avenue, as shown in

Figure 10-2.

Motorist delay associated with a four-lane "bottleneck" section was
estimated using a deterministic queuing method documented in NCHRP
Report No. 133: Procedures for Estimating Highway User Costs, Air

Pollution, and Noise Effects. The results of that analysis are

summarized below:

——HILLSBOROUGH AVENUE
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(1) Year 2010 p.m. peak average delay for westbound motorists =
18.5 minutes

(2) Length of time to dissipate the queue is approximately 3.4
hours.

(3) Maximum length of the queue is 1.8+ miles.

(4) Annual cost of the delay for both a.m. and p.m. peak periods is

$8.7 million in 1988 dollars.

With respect to air pollution, the four-lane alternate would result
in greater adverse air quality impacts to the neightborhood compared
to the six-lane alternates since traffic congestion would be greater
and more vehicles would be 1idling in the vicinity of the

i

neightborhood.

With respect to noise impacts, the four-lane alternate would likely
result in slightly lower noise levels than either six-lane alternate
due to probable lower speeds during much of the day and lower

volumes of traffic passing through the bottleneck section.

In addition to evaluating a four-lane alternate, the option of
constructing a six-lane typical with single left turn lanes only on
Hillsborough and Florida wask considered (as opposed to dual left
turn lanes). Table 10-4 shows the projected intersection ievels of
service at Florida and Hillsborough for various alternates for the

years 1988 and 1993.

S——— ——HILLSBOROUGH AVENUE
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TABLE 10-4 - LEVEL OF SERVICE COMPARISON AT HILLSBOROUGH

& FLORIDA FOR THE P.M. PEAK PERIODS

FDOT Proposed
Design 6-Lanes

Add Single + Dual Lefts on

Left-Turn Hills. & Single

Year "No Build" Lanes Only Lefts on Florida
1988 D D B
1993 F E C

Based on the level of service analysis, the Department décided to
retain six lanes through Semimolé Heights and to keep the proposed
dual left turn lanes at the intersection of Florida and
Hillsborough. However, a number of changes were made in the

proposed conceptual design in the Seminole Heights area.

As a result of coordination with representatives of the Seminole
Heights Civic Association (following the public hearing held on June
28, 1988), the following changes were made in the proposed
conceptual design for Hillsborough Avenue between the vicinities of
Florida and Central Avenues:
(1) Openings in the median at intersections were eliminated,
resulting in a continuous, raised median.
(2) The typiéal median width was reduced from 22 feet to 17.5
feet.
(3) The recommended length of storage for the westb;und dual
left turn lanes at Florida Avenue was shortened from 150

feet to 75 feet. This will still satisfy Year 2010

projected demand.

& : HILLSBOROUGH AVENUE—/
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' north, resulting in a more "centered" alignment through

(4) The alignment was shifted approximately two feet farther

Seminole Heights. The resulting border width on the south
side is approximately 20 feet. The border width on the
north side varies from approximately 22 feet to 49 feet;

see Figure 10-1.

A revised conceptual design drawing (sheet no. 9 of 10, reduced to
11" x 17") showing the above changes is included in the Appendix of

this report.

To help mitigate the noise impacts of the proposed project, as well
~as impacts to the proposed Seminole Heights Historic District, the
Departmeﬁt has decided to fund thé construction of noise/buffer
walls on either side of Hillsborough Avenue through Seminole Heights
(Florida Avenue to Central Avenue; see drawings in Appendix I). It
has also agreed to provide enhanced landscaping in this area. In
addition, research is currently underway regarding the potential
provision of aesthetic/period street 1lighting in the Seminole

Heights area.

Public involvement activities involving the Seminole Hgigh£s‘area
are documented in the environmental determination/categorical
exclusion "package" prepared for this project as well as in the
Section 4 (f) Statement prepared for this project. Additional
commitments made by the Department regarding the Seminole Heights

I area are included at the end of Chapter 11 of this Report.

\ : =HILLSBOROUGH AVENUE
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( 11. PROPOSED DESIGN FEATURES | \

AND CONSTRUCTION REQUIREMENTS

Design Speed and Horizontal and Vertical Alignment -

The recommended design speed 1is 45 mph for all segments of

Hillsborough Avenue.

The proposed horizontal alignment is illustrated on the conceptual
design drawings and it_generally‘follows existing alignment} which
is tangent for the most part. In the vicinity of the proposed
bridge over the Hillsborough River, a one degree+ curve would be
required on the eastboundvapproach to the bridge in order to con-
struct a replacement bridge north of the existing one. The existing
bridge would remain in service during construction of the new

bridge.

Proposed vertical alignment would generally follow the existing
vertical alignment, including_ the replacement bridge and 1its

approaches.

Major Drainage Features

Drainage outfall locations are proposed at “existing outfall

locations. On the west end, between Eisenhower Blvd. and Dale

Mabry, outfall locations consist of lateral ditches which run north-
erly to connect to the Henry Avenue canal (which ultimately drains

into Tampa Bay). Detention ponds are proposed as shown on the

'HILLSBOROUGH AVENUE )
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concept drawings for stormwater flow attenuation and treatment. For
the eastern half of the project, most of the drainage areas would
outfall to the Hillsborough River through underground pipe systems.
Potential detention areas are identified on the conceptual design

drawings.

Major Intersection Improvements

As part of the proposed six-laning of Hillsborough Avenue, several
intersections are proposed to be widened to include dual left-turn
lanes and exclusive right-turn lanes, where warranted by projected.
Year 2010 design hour volumes. As shown on the conceptual design
plans, these include Hillsborough at: Benjamin Road, Himes Avenue,
Habana Avenue, Armenia Avenue, Wishart Blvd., Florida Avenue, and
Nebraska Avenue. Table 1l1-1 summarizes proposed short-term and

long-term intersection improvements.

Pedestrian and Bicycle Accommodations

For the "modified rural" typical sections, minimum 4' paved
shoulders are proposed to facilitate bicycle travel; for the urban
sections, 14' curb lanes are proposed which is consistent with

FDOT's current design policies.

It is recommended that the mid-block pedestrian crossing signal
located just west of Mendenhall Drive be retained following the .
widening of Hillsborough Avenue as there are no plans to change

school boundaries, etc.

Rev. 5-1-89 1 . 2 - ILLSBOROUGH AVENUEl
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/Acces s Control

As previously mentioned in Chapter 6, medial access control measures

are proposed consisting of special channelizing islands to be used
in conjunction with standard raised islands. These channelizing
islands are designed to prévent left-turn egress from driveways and
minor (local) street approaches. Motorists will still .be able to
make left-turns off of Hillsborough Avenue at median openings, which
wili average 500'—600'iv typical spacing. Median widths will
typically range from 22' to 28', the latter width proposed for areas
with greater frequency of dual 1left turn 1lanes on Hillsborough

Avenue.

Utilities and Railroads

Routine utility adjustments are expected as part of the proposed
‘reconstruction of Hillsborough Avenue. Existing utilities within
the right-of-way include water mains, sanitary sewer, gas, telephone

énd electric.

With respect to utility crossings at the Hillsborough River, during
the bridge design phase, it will be the responsibility of individual
utility companies to determine the necessity of removal and
relocation of their respective utility lines. During the planning
of the construction and demolition, it will be determined whether
the existing bridge can be removed without disrupting the continuity
of utility service. The individual utilities will be required to

review the methods they would use to relocate their service before

HILLSBOROUGH AVENUE-/
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dredge and fill quantities can be determined. In addition, the
Aindividual utilities must obtain their own dredge and fill permits
and negotiate sovereign land use with the respective agencies since
individual or unique permit conditions may be imposed by the

permitting agencies.

With respect to the probable environmental impact, generally sub-
marine cable crossings can be accomplished with minimal environ-
mental impacts. This generality is of course dependant upon the
site specific conditions and the methods used to install the cable.
For example, FAC 17-4.04(9) (p) provides a FDER permit exemption for
"the installation of subaqueous transmission and distribution lines
laid on, or embedded in the bottoms of waters of the state, except
in Class I-A and Class II waters and aquatic preserves provided that

no dredging or filling is necessary".

As previously mentioned in Chapter 2, the rubberized railroad
crossing on Hillsborough Avenue approximately 700 feet west of
Westshore Blvd. has already been removed along with the warning

devices.

Maintenance of Traffic Concepts

During the construction phase, the contractor will be required to
maintain four lanes of traffic, at least during the peak travel
hours. In the vicinity of the bridge, construction on the replace-
ment bridge will take place while traffic is maintained on the
existing structure. The maintenance of traffic plan will be
dependent on contruction sequencing including the need to maintain

drainage during the construction process.

HILLSBOROUGH AVENUE
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( Commitments for Seminole Heights Area

In addition to the commitment to provide noise/buffer walls and
enhanced landscaping in the Seminole Heights area as mentioned in-
the previous chapter, additional commitments have been made as part

of the development of the Section 4 (f) Statement and completion of
the National Historic Preservation Act Section 106 p;ocess. The

Seminole Heights Historic District has been determined to be

eligible for inclusion in the National Register of Historic Places.

A Memorandum of Agreement was signed in December, 1988,'by FHWA,

FDOT, and the State Historic Preservation Officer.

The following excerpts from the Section 4 (f) Statement explain the
measures taken to minimize impacts and the mitigation measures to

which the Department is commited:

The alignment and cross-sectional design of the proposed alter-
natives were extensively studied to arrive at a design which would
minimize the number of displacements of contributing structures.
Whether a southern, northern or central taking, even with a reduced
facility properties would have to be taken because they have been
built so close to the existing right-of-way. However, the
cumulative impacts to 4 (f) and non-4 (f) impacts are the least with
the "northern" alignment.

Mitigative measures proposed by the Department are:

1) At the request of the owners and provided that it is
structurally feasible, the Department will move the buildings to
new sites, within or close to the historic district. Before
such a move, the house will be documented with photos, plans and
specifications. The relocation and reconstruction will be done
according to those plans and specifications, upon approval by
the SHPO, FHWA and FDOT. All documentation will be permanently
filed in the Florida Master Site File at the Florida Division of
Archives, History and Records Management.

HILLSBOROUGH AVENUE
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If the owner does not request relocation, the Department will
purchase the structure and in consultation with the SHPO will
prepare an individual marketing plan for each of the adversely
affected buildings which will include the following elements:

a. an information package about the building including but not
limited to: .

i. photographs of the building

ii. information on the building's historic significance
iii. information on the building's cost
iv. information on financial assistance for moving the building

v. information on moving requirements

i. notification that the purchaser will have to sign an agree-
ment to maintain the Dbuilding in accordance with the
recommended approaches in the Secretary of the Interior's
"Standards for Rehabilitation and Guidelines for Rehabili-
tating Historic Buildings" (U.S. Department of the Interior,
National Park Service, 1983)

b. a distribution list of potential purchasers or transferees.
c. an advertising plan and schedule

d. a schedule for receiving and reviewing offers

Upon SHPO's agreement with the marketing plan, FDOT will implement
this plan.

3)

4)

5)

FDOT will review all offers in consultation with the SHPO prior
to acceptance. The buildings shall be moved in accordance with
approaches recommended in the Department of Interior's "Moving
Historic Buildings" and consultation with the SHPO.

If there is no acceptable offer which will conform to the
requirements of rehabilitation and maintenance, FDOT, with the
approval of the SHPO may transfer the building or buildings
without preservation restrictions. In this event proper photo-
graphic documentation will be provided and recorded. All
negatives and prints will be processed archivally. Historic
American Building Survey quality drawings of the property will
accompany the photographic documentation.

Whether a northern or southern R/W taking, the roadway alignment
will be centered in the R/W limits as much as possible, with
landscaping on both sides of the Avenue. This will 1lessen
visual impact of the new wider facility.

The proposed 17.5 ft. 1landscaped median, continuous between
Florida and Central Avenues, will be pedestrian friendly,
providing safer crossing between signals.

In order to mitigate noise impacts created by the improved
facility, 8 ft. high brick walls will be constructed on both
sides of Hillsborough Avenue, thus reducing future noise levels
to below the present noise levels, as well as discouraging

commercial development along the Historic District.

Rev.
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6) The Department will work together with the Historic Tampa/Hills-
borough County Preservation Board to enhance the Seminole
Heights segment with architectural features characteristic of
1910 and 1920 Tampa.

If engineering feasibility determines that lamp posts
characteristic of this period can be used, they will be added in
this segment of Hillsborough Avenue.

Other similar features recommended by the Preservation Board
will also be considered, thus lessening the social/historic
impacts that the widening is creating.

In addition to the above measure, at FHWA's request, the Department

has agreed to provide a midblock pedestrian traffic signal to be

installed on Hillsborough Avenue between Branch Avenue and Seminole

Avenue.

—=HILLSBOROUGH AVENUEJ
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Bartow, Florida 33830

@E@EWE
MEMOQRANDUM 'AFRZS]QSB

DSA GROUP, INC.

April 21, 19886

' J. G. Kennedy, District Director - Tampa Bay Urban Office f
. . /A

e

K. D. Gammon, Diétrict Multi-Modal Planning Manager (Ac

C. W. Lasseter, Dave Buser, Larry Weatherby

K Factor

State Project No. 10150-1522

W.P.I. No. 1113334

Hillsborough Avenue from S.R. 589 to S.R. 45

On October 7, 1983, +this office submitted a
traffic estimate for the above project to Mr.
M. E. VWhitman. In this estimate a K factor
of 10% was given. The 10% K has long been
used by this office as a generalized estimate
when no specific data was available regarding
this value. This was the case in regard to
this estimate.

On April 18, 1986, Mr. Larry Weatherby of DSA
called our office and indicated that field
data he gathered on the subject roadway
indicated that the percentage of 24 hour
traffic occurring in the peak hour on this
facility varied from 7.2 to £.0% We
explained " that the K factor used by the FDOT
for design purposes is defined as the ratio
of the 30th highest hour during the year
divided by the Average Annual Daily Traffic
and, therefore, is generally somewhat higher
than the percentage of 24 hour traffic
occurring during the peak hour on any given
day. However, +the FDOT now has, on its RCI
file, estimated K factors for most state



J. G. Kennedy
April 21, 1986
Page 2

facilities. As permanent recorders are still
relatively few and far between these
estimated K values are extrapolated from
rPermanent recorder data and applied to
specific roadway section based on traffic and
roadway characteristics. This method of
estimating is far from ideal. However, it is
somewhat more scientific than applying a
generalized default value of 10%. Therefore,
Wwe have begun to use the estimated K's on the
RCI file subject to their being reviewed for
reasonableness. At the request of Mr.
Weatherby we research the estimated K’s on
the RCI file and found that the average value
for the section of Hillsborough Avenue in
question is 8%. While +this K wvalue is
unusually low, +the hourly counts gathered by
DSA do appear to support this figure. Based
on this information, our department would not
- object to the use of an 8% K factor on this
project for design purposes.

KDG:GJC: 1gp




(”’-‘ APPENDIX B
SUPPLEMENTARY INFORMATION FOR THE

HILLSBOROUGH AVENUE BRIDGE

ECONOMIC ANALYSIS
River and Roadway Traffic

River Traffic - Bridge No. 100920 opens on signal from 8:00 a.m. to

6:00 p.m. daily (10 hours per day).' From 6:00 p.m. to 8:00 a.m.,

the draw is opened on signal if at least 2-hour notice is given.

For ﬁhe period April, 1984, to December, 1985 (inclusive), Bridge
No. 100920 opened 263 times for 165 vessels -- a monthly average of
12.5 openings for 7.9 vessels. (Note: The draw is also opened for
maintenance. This accounts for more openings than vessels).
Approximately 37% of the bridge openings are for routine
maintenance.

The number of vessels passing through the open draw (165) is
represented by 71+ different vessels. Ten of these vessels (14%)
were used' for work and the remainder were used for recreational
purposes as observed by the bridge tender. The bridge tender also
gbserved and fecorded, where apparent, vessel names or official
vessel numbers. This listing was checked With the Hillsborough

County Tax Office and with the U.S. Coast Guard; the names and

addresses of 19 vessel owners were determined.

HILLSBOROUGH AVENUE /




/,;;ese vessel owners were contacted by mail regarding mast height (or '

highest point) of their vessel above water line. Eight of the 19
vessel owners responded as follows: 4-vessels with mast height of
20 feet and l-vessel each with mast heights at 28 feet, 29 feet, 34
feet, and 35 feet, respectively. Seven of the 8-vessels were used
for recreational purposes and the eighth was a City of Tampa fire
boat (the fire boat has a mast height of 29 feet). The illustration
below shows vertical navigational clearances needed, above mean high

water (MHW), for the vessel heights of responding owners.
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(”:;e above illustration shows a fixed high level bridge providing a
37+ foot vertical navigational clearance would allow all vessels to

pass under MHW conditions.

Historically, the number of draw openings for the subject bridge has
been erratic. There were 120 draw openings in 1982, 190 in 1983,
131 in 1984, and 168 in 1985 for a net increase of 48 (average
increase of'l6 per year). Adding the annual net increase to 1985
draw openings gives an estimated 568 draw openings in design year

2010, for an average of approximately 1 1/2 openings per day.

An analysis of seasonal and daily draw openings was made. Thirty
percent of the draw openings occurred dufing the summer (June, July,
August), 26.3% in the fall (September, October, November), 24.3% in
the winter (Décember, January, February), and 19.4% in the spring
(March, April, May). Daily openings analysis showed 52.8% of the
openings occurred on weekends (Saturday, Sunday). Based on the
above projections, an average of about one opening per. weekday can
be expected in Year 2010. Based on a limited sample for weekday and
weekend openings combiﬁed, approximately 6% of all openings occur
between 8:00 a.m. - 9:00 a.m., ;l% occur between 4:00 p.m. - 5:00

p.m., and 2% occur from 5:00 p.m; - B:OO p.m.

Hillsborough Avenue Traffic - 1985 average weekday traffic on the

Hillsborough Avenue Bridge over the Hillsborough River was 34,760.
Saturday and Sunday (weekend) traffic averaged 25+ percent less.

The average annual daily traffic (AADT) was 32,330+. On signal from

L ———HILLSBOROUGH AVENUE‘-)




(

vessels, roadway gates are lowered and the drawbridge is raised.
The average duration of the bridge opening (from the time roadway
gates are lowered until they are raised) is 3.4 minutes as recorded
by bridge tenders. Over one half (52.8%) of the traffic that is

delayed is weekend traffic.

Considering delay to the appropriate traffic components (weekday and
weekend), it was estimated that 104 vehicles were delayed an average
of 2.1 minutes for each of 168 draw openings in 1985. This cost
(delay time to motorists) was included in a road user benefit cost

analysis.l

For design year 2010, the number of vehicles delayed was calculated
using the projected traffic (55,600 vpd) adjusted for weekend/ week-
day travel and the previously projected (568) year 2010 draw

openings.

The cost to road users for delay due to draw openings is included in

the economic analysis described in Chapter 9.

1 A Manual on User Benefit Analysis of Highway and Bus-Transit
Improvements, 1977, American Association of State Highway and
Transportation Officials, Washington.
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Hillsborough Avenue PD&E Study
Bridge Alternatives Analysis

B

ASCULE BRIDGE COST ESTIMATES
(1988 Dollars)

Single Structure

Revisions:

01-30-89 \

03-23-89

Twin Structure

Unit (3 miTT.) (3 mitl.)
Item Quantity - Price Cost Quantity - Price Cost
Overall length - - - - -- -

= 370" +

Baécu]e span w 118' x 2x52.04!

1 118' %94

=13,900 sf $430 5.98 =9780 sf $430- 4.21
Approach Spans (370'-118") '(370'-94')

x118' x2x52.04' .

=29,700 sf $28 0.832 =28,700 sf  $28 0.804
Roadway : ,

Approaches 0.40 mi. $3.0 mill. 1.2 0.40 mi. $3.0 mill. 1.2 j
Embankment 36,000 cy $5.50 0.20 - 36,000 cy $5.50 0.20
Removal of :

exist. strt. 18,630 sf $10.00 0.19 18,630 sf $10.00 0.19
Subtotals | $8.4 $6.6

E+C + 20% $10.1 + 20% $7.9
Unit prices based on published FDOT data .
HILLSBOROUGH AV'ENUEJ
B -5




Revisions: 1-11-87
7-16-87
11-4-88
1-30-89
3-23-89

BRIDGE CONSTRUCTION
1988 COST ESTIMATE

High-Level Fixed Span Bridge (Six Lane)

(To provide 36.4' vertical navigational clearance) .

Out-to-Out width = 129'+ (Rev. 3/89)
Est. Cost:

Fill for roadway approaches _ - ‘
,120’000 CY at $5.50 = $ 660,000 -

Roadwawy approaches

0.40 miles x $3.0 mi11./mi. - 1,200,000
Structure:
370" x 129' x $60/SFl = ' 2,900,000
Sub-Total $4,800,000
Removal of existing bridge = 186,000

(18,630 sf @ $10/sf)
Sub-Total $5,000,000

Engineering & contingencies at 20% = ‘ 1,000,000
| TOTAL  $6,000,000*

~ lUnit cost for 1988 construction of a high level bridge is $60/SF, provided
by Jerry 0'Steen of FDOT on 11-2-88; other unit prices based on published FDOT

data.

* Add $1,000,000 for proprietary wall construction instead of an embankment.

—ILLSBOROUGH AVENUE-/
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TAMPA o

RALEIGH + MIAMI « WINSTON-SALEM

MEMORANDUM

T0:

FROM:

SUBJECT:

Lisa Hansen . DATE: July 20, 1987

Jim Brice E%@(g

Hillsborough River/Hillsborough Avenue

CC:

The state and federally listed West Indian Manatee (Trichechus
manatus latirostris) utilizes the lower Hillsborough River as
part of its habitat. The presence of manatees in the
Hillsborough River has been confirmed by the Florida Department
of Natural Resources, Marine Patrol Division. Placing additional
fill material in the Hillsborough River at Hillsborough Avenue
will require both state and federal Dredge and Fill Permits. At
the federal level this proposed action would trigger a Section 7
of the Endangered Species Act review by both the National Marine
Fisheries Commission and the U.S. Fish and Wildlife Service. It
is reasonable to believe that any reduction in the channel cross
section (by fill) will force manatees into the main navigation
channel. This "funneling"” will increase the likelihood of
manatee/boat collisions. Since boat induced injury and death of
manatees are among the major causes of concern for this
endangered species any proposed action; i.e., channel width
reduction would probably receive strong negative review by the
concerned agencies.

84'0 T7-F Ma2y Kle
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DSA BUILDING. 2005 PAN AM CIRCLE, TAMPA, FLORIDA 33607 (813) 870-8670

MEMORANDUM

10: Hillsborough Ave. PD&E Study File parg. October 12, 1987
FRONﬁﬂ Larry Weatherby, P.E., Project Manager

SUBJECT: Presentatxon to MPO's Technical Advisory Committee (TAC)

e;n;ng_B:Ldge_Recommendatlnn_at_ﬂlllshnrnuoh River

On Thursday, October 8th, I gave a presentation to the Tampa Urban Area MPO's
TAC concerning DSA's recommendation for a bascule bridge to replace the 3
existing vertical lift bridge. The Department's representative at the meeting
was CGeorge Adriaansen.

After a brief introduction to the project and a description of the existing
bridge and the need to replace it, I talked about the earlier B/C analysis that
was done in May, 1986 and the previous recommendation for a high-level fixed
bridge. I then described the more recent B/C analysis including changes in the
input data. The presentation then followed the five-page summary writeup
provided to Mr. Kubicki in our letter dated September 1, 1987. I also
discussed the other bascule bridge advantages including aesthetics, noise
impacts, fewer relocations, lower accident potential, and less disruption of
neighborhood travel patterns.

Following the presentation, there was a question and answer period. Joe
Zambito asked if business damages were included under the bascule bridge
alternate for the businesses on the south side of Hillsborough, between River
Blvd. and Highland Avenue, due to lack of access from the east (due to the
median, etc.). I explained that I didn't think that they were (since the
Department would not be taking any right-of-way from that side). However,
there is the possibility of "inverse condemnation suits", which I will research
with FDOT Right-of-Way staff. Other questions concerned the choice of the
discount rate used, the need for the TAC to make a recommendation, accident
statistics used, proposed bridge grade, etc. There remains some difference of
opinion on the recommended bascule alternate among the TAC members. Following
the question and answer period, the TAC narrowly voted to support the bascule
bridge recommendation; no one from the City of Tampa was present for the vote.

Ron Jones requested that we also give a presentation to the MPO on October 20th
concerning our bridge recommendation. I will contact Ron to find out the
details.

CC: Alexander S. Byrne, P.E.
Larry J. Gaddy, P.E. .
James G. Kennedy, P.E.
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2005 PAN AM CIRCLE. 1AMPA. $1ORIDA 33607 (813) 870 8670

MEMORANDUM

O

Hi11sborough Ave. PD&E Master File DATE: October 15, 1987

"ROMéppLarry Weatherby, P.E., Project Manager

SUBJECT: Presentation on October 14, 1987 to MPO's Citizens Advisory Committee

On Wednesday, October 14, 1987, I gave a presentation to the MPO's Citizen
Advisory Committee at the HCCCPC concerning our recommendation to replace the
existing Hillsborough Avenue bridge at the Hillsborough River with a bascule
bridge. The presentation was made in response to Ron Jones' request.

The presentation followed the attached outline. (The committee members had
been previously furnished a copy of DSA's letter to Joseph Kubicki dated
September 1, 1987, including the attachments which summarize the economic
analysis). Following the presentation, the committee members asked a number of
questions, such as: : ‘

0 wOu1d11t be possible to coordinate bridge openings with the traffic
signals?

0 Was an 8-lane bridge considered to meet long-range demands?

o What is the average duration of delay during a bridge opening?

o Would right-of-way costs be less if the approaches to the high-level bridge
were constructed on structure? :

Some concerns expressed included:

0 excess vehicle emissions during bridge openings

o the potential delays to motorists associated with bridge openings,
especially during peak traffic.hours —

0 possibility of a movable bridge being stuck in the open position

0 possibility of movable bridge being out of service during major
rehabilitation .

o the uncertainty in predicting the future number of bridge openings

One member stated that he felt that the motoring public would be willing to pay

the higher initial cost in order to avoid being caught in a traffic back-up
caused by a bridge opening. .

B - 10




Memorandum
Page Two
October 15, 1987

The committee members did not seem to feel that aesthetics or noise were
significant issues. We also discussed the increased accident potential
associated with traffic signals being located at the foot of a high-Tevel
bridge. My impression was that they have difficulty understanding how the
present value of an annual stream of maintenance and operating costs (for a
bascg]e bridge alternate) can be so small (as a result of applying a discount
rate).

At the end of the discussion, the committee unanimously voted to recommend to
the MPO that a high-level fixed bridge be constructed instead of a bascule
bridge.

LW/1s1
Attachment
CC: James G. Kennedy, P.E.

Larry J. Gaddy, P.E.
Alexander S. Byrne, P.E.

B - 11



DSA GROUP INC.

HILLSBQROUGH_AVE&UE'PD&E STUDY
(State Project No. 10150-1522)
BRIDGE ALTERNATIVES ANALYSIS

I. Purpose of Presentation .
II. Existing St;ucture,& ﬁeed'for'Rep1acement
111. Economic Analysis Resu1ts
| o Initial & Annual Costs (Table 9a)
o B/C Ratios (Table 9b) & Incremental B/C Ratio
IV, Other Factbrs |
“ 0 Safety
o Aesthetics
o Noise |
o Relocations
o -Travel Patterns (#V10c§1“streets;;ut_off)v

V. Current FDOT Plans

0 Design This Year
0 Rjght-of-Way:Acqu1s1t1on in.FY '89-'90
- 0 Construction in FY '91-'92

_. October 14, 1987
INC S B - 12
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DSA BUILDING, 2005 PAN AM CIRCLE, TAMPA, FLORIDA 33607 (813) 870-8670

MEMORANDUM
TO: Hillsborough Avenue PD&E Study FileDAIE: October‘22, 1987

_FRO 'UQ Larry Weatherby, P.E., Project Manager

SUBJECT: Presentation to MPO on October 20, 1987 concerning Bridge Alternatives
at the Hillsborough River

On Tuesday, October 20, Jim Kennedy and I gave a brief presentation to the MPO
concerning our recommendation to replace the existing bridge with a bascule
type bridge. I gave the technical portion of the presentation (see attached
outline) following an introduction by Jim Kennedy. Following our presentation,
a few questions were asked by the committee members, and then they voted
unanimously to support the bascule bridge concept. There was very little
discussion, and there seemed to be a strong concensus among the members.

LRW/1s1

At tachment

CC: Larry J. Gaddy, P.E.




DSA GROUP INC.

II.
ITI.

Iv.

HILLSBOROUGH AVENUE PD&E STUDY

(State Project No. 10150-1522)
BRIDGE ALTERNATIVES ANALYSIS

Purpose of Presentation

Existing Structure & Need for Replacement

Economic Analysis Results

o)

0

Initﬁa]l& Annual Costs (Table 9a)
B/C Ratios (Table 9b) & Incremental B/C Ratio

Other‘Faétbrs

o

0

o)

0

0

Safety

Aesthetics

Noise
Re1ocatiohs

Travel Patterns (# local stfeets cut off)

Current FDOT Plans

o

o

0

Design This Year.'
Right-of-Way. Acquisition in FY '89-190
Construction in FY '91-'92

October 20, 1987

B - 14
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TELEFHONE CONVERSATION RECORD

FROJECT:  HILLSEOROUGH AVE. OVER HILLSROROUGH RIVER

DEA CM. NCOL s ; DATE 1172788
CONVERSATION WITH: RBUDDY FROVOST, F.E. |
REFRESENTING: FLORIDA DEFARTMENT OF TRANSFORTATION -~ TQLLQHASEEE

FHOME NO. (Q04) 4874225

T HAD SFOEEN fm LYNN BIWER OM THE SURJECT OF FRICING OF BASCULE
SFANG ON QCTORER 2é&, 1988. HE INFORMED ME THAT FRESENTLY THE
FDOT WAS CONDOCTING A STUDY ON THE FOLLOWING BRIDGES:

1. SUNNY ISLES -~ TWO BﬁIDGEﬁ LOCATED 200 FT. AFART.  THESE

BRIDGES HAVE A HYDRAULIC DRIVE, BUT ARE MACHINERY OFPERG-
TED.

. GUNRISE — MECHANICAL BASCULE.
NEW FASS - SINGLE LEAF; MECHANTICAL BASCULE.

4. MIAMI BRIDGE/MIAMI RIVER - TWIN STRUCTURES OPERATED BY
HYDRAULTE CYLIMDERS.

DURING THIS COMVERSATION MR. PROVOST GAVE ME A PRICING FER
SOUARE FOOT OF AREA FOR THREE OUT OF THE AROVE STTES.

1.  SUNNY I6LES - THESE BRIDEBES ARE 200 FEET APART, AND
WERE LET UNDER SEFARATE CONTRACTS.  ONLY ONE BRIDGE
HAD A CONTROL. HOUSE THAT OFERATED BOTH STRUCTURES.
THE BRIDGE WITH THE CONTROL HOUSE = $44&4.00 ~7SF
THE BRIDGE WITHOUT THE CONTROL HOUSE = $376/00

2o BUNRISE -~ $379 /50 THIS 18 THE BRIDGE WITH THE LONMGEST
BASCULE SFAN. ] HAVE TNDICATED THAT THE COST
OF A CONTROL. HOUSE WHEN DISTRIBUTED BY A LONGER SFAN REDU-
CES THE CDST OF THE BASCULE.  THIS BASCULE SFAN I8 117 FEET.

MEW FASS -~ 4489, 00/80.FT.

Avy f =t 3 = ta33/¢e
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TELEFHONE CONVERSATION RECORD

FROJECT:  HILLSROROUGH AVE. OVER HILLSEROROUGH RIVER
nGa CHMe N0 s DATE:  11/2/88
CONVERSATION WITH:  JERRY O'STEEM, PLJE. .

REFRESENTING: FLORIDA DEFARTMENT OF TRANSFORTATION W.TQLLAHASSEE

FHOME MO (204) 48842732

BAGED OMN JERRY 'S EXPERIEMCE THE ?EGENT FRICING FOR A& MIGH LEVEL
BRIDGE IS AROUT $460.00/8R0. FOOT OF DECK AREA. A HIGH LEVEL EBRID-
GE BECOMES MORE EXFENSIVE THAN A MID LEVEL WHEN THE EQUIFMENT

T RUILD THE ADDITIOQMNAL HEIGHT GETS INCORFORATED.

B - 18
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~EPHONE CONVERSATIC.«AECORD

PROJECT: HiVsborowh Aw. PDFE

DSA CM. NO: 24077- 7 _ ' e DATE: =4 * (-2
1489

CONVERSATIONWITH: __ L Me¢ Cartney

REPRESENTING: VS, Cossr (> uaw;fl M irannr PHONE NO: (305 ) 53 6 ~So02z2]|

LT caled  Coast Gued _on  Ten. 4 4o relay  ENHAL  (Steve umtkedd )

(orn rents Fe. Vie oF a  mid—level  Fly .l bridae inrteed of «

high level  £ixed bridje . T woa veferred A5 M, Mclartoey .
7/ v L4

? Mc Cactoeys  buse 3 Lt Comm,  Terarld Fleming wos _owe of vne _office

thet__weele . Mr. Mc Carfovy  cold  _he would  hace  To rescavet

e

! '{V\Cl‘/ —tv'lfi . '{‘AUC» “s __..‘T'LL‘SZ,..A...N,{—:,Q_"I P | c~ll me. loacte. Neydt  weel =
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APPENDIX C

ACCIDENT PATTERNS FOR FATAL ACCIDENTS AND PEDESTRIAN ACCIDENTS

=N N

o

rear-end
single vehicle - hit fixed object
collision with pedestrian
collision with bicyclist

Accidents by Type of Collision

head-on collision
collision with fixed object above road

By Lighting Condition

1 Daylight
5 Dark -- st.
2 Dark —-- not lighted

By Site Location

lighted

5 Not at Intersection
3 At Intersection

Hillsborough Avenue -- Fatal Accidents
1 2
Type Type Light. Site # # #
Year M.P. Acc. Acc. Cond. Loc. Veh. Killed 1Injured
'83 7.353 12 13 4 1 2 1 2
8.407 26 21 1 2 1 1 1
9.029 1 (ped) 36 3 2 1 1 0
11.609 11 36 3 1 2 1 0
'84  7.852 5 (byc) 36 4 1 1 0
11.327 10 15 3 1 2 3
'85 8.376 12 36 3 1 2 1 0
9.029 1 (ped) 36 3 2 2 1 0
9 killed in
8 separate
accidents

By # Vehicles Involved

3 éingle vehicle
5 two vehicles

Accidents by Year

"Fatal

Acc.
Total

Acc.
%
Fatal

'83 '84 '85 Sum

4 2 2 8
837 429 422 1688
0.48% 0.47% 0.47% 0.47%

(reporting criteria changed in '84)

——HILLSBOROWGH AVENUE'-/
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APPENDIX C (Continued)

Hillsborough Avenue -- Pedestrian Accidents
1 2
Type Type Light. Site # # #
Year M.P. Acc. Acc. Cond. Loc. Veh. Killed 1Inijured
'83 7.291 01 35 4 01 2 0 1
7.685 01 36 4 01 1 0 1
9.029 01 36 3 02 1 1 0
10.791 01 36 1 01 1 0 1
11.303 .01 36 3 02 1 0 1
11.699 01 36 2 01 1 0 1
'84 8.403 01 36 3 02 1 0 0
9.155 01 36 3 01 1 0 2
9.310 01 36 3 01 1 0 1
10.259 01 36 1 01 1 0 1
10.579 01 36 1 01 1 0 1
'85 9.029 01 36 3 02 2 1 0
10.288 01 36 1 02 1 0 1
10.288 01 36 1 02 1 0 1
11.569 01 36 3 02 1 0 1
12.002 01 36 1 02 1 0 1
'12.314 01 36 1 02 1 0 1
12.824 01 36 3 01 1 0 1
18 acc. total
Accidents by
Lighting Condition Acc. by Site Location By Severity
7 Daylight 9 Not at Intersection 2 out of 18
1 Dusk/Dawn _9 At Intersection involved fatalities
8 Dark - st. lighted 18 ' (or 11%)
_2 Dark - not lighted
18 '
Accidents by Year
'83 '84 '85 Sum (acc. reporting criteria
Ped. Acc. 6 5 7 18 changed in 1984)
Total Acc. 837 429 422 1688
% Ped. 0.72% 1.2% 1.6% 1.1%

HILLSBOROUGH AVENUE'-/




\\\\'mmnaqcmr)zx HONOoHOoasTIIH —

- pP3aNUTIUOD =
K1essaoau
JT uoTjuajap
103 pasn aq pInod ) . ’ SOUTH JO 1ISaM +,007%
ea1e sbueyoisijur - - - — - 10091 03 *3S yo2anyd 8
Teini - *3S ys21nyp 03 ) ’
£€°T S°9 0007582 ‘PON Q1 9 06T 100ST STOT JO 3sesd +,006 L .
Teani __ STOT JO 3ses —
yv0 [Ar4 000‘G6 *POR Q1 9 06T - 1006 : + ,009 03 sT07 9 i
Teana . . stoT a
8°¢C ¥T 000°LZ9 "POW Q1 9 06T 100€€ 03 °*py¥ uosispuy S : -
‘ G eaie e Tean1 *pd uosiapuy
Y3aTa § B3I 3uTquod 9°0 6°¢C ooo~wmﬁ " *POW Q1 9 081 100L 03 peoy TIe¥ SS ¥
TeanI : peoy TTey SS
1°2 €°0T 000’0G¥ ‘POW Q1T 9 08T 10082 o3 19A00H €
. Teina I9A00H
(A4 8°0T 006‘CZL¥ "POW 41 9 - SLT 100L2 03 °*p¥ cﬂEmh:wm [A
Kaessaoau . ‘ i
JT ‘uotjuslap )
103 pasn 99 pPInod *py utuweluag .
eaie 2bueydsi1sjur - - - ] - - © ,006T 03 I3MOYUdSTI JO °M 1
S3usuwo) (s=310v) S210Y ~*d°S E *S 0 (3d) (3d) S3uiog o 1 ON
: ealy (MAX1) ea1v¥ M/4 adAr M/¥ aoue3s1q % woij eaie UTSeqqns
’ *39qQ . NvmwomOHm - [eaurn *x01ddy *dAY STITH :
g doia Bur3stxg
- <wm¢ FOYNIVYQ X€ SINIWIIINDIY NOILNILAA YIdILYMWEOLS RYYNIWITIYL
L8-6- -adY " @ XIQN3ddv




INNIAV HONOHOSS T H seesismnm . . e ——

*M/¥ BUTISTX® 2yl UTYITM JUSWILDI} pPUR UOTIUDI3D aWOS opTa0id TTIM SOTEMS pue Sa2YD3IpP 3yl ‘seaie uoOI3O9S
Ted1dA3 ,Teini pa13Tpow, oYz J0J {JUSWILDI] DUR UOTIUSISP 10 UOTIUDIDI I193BMUIOIS 103 abeaide [eUOTITPPE %0z UO pasedg

*S2SED 2WOS UT ‘SSUBT UIN3-3yBTII SATISNTOXd Io/pue sauel UIN3 3FST Tenp I0J M/¥ TRUOTITPPe SPNTOUT 30U sa0q,

*sdew sbeuteip Joad pue sefie sbeuteip edueg uo,Muﬁo WO1J PAUTWISIdP SOTIBPUNOG UISRQQnNS wmmcﬂmHnH

(*Tw 8-g)
6°81 : 008‘0¢ sTe3joL
uoTjuUs3lad’P 1037 i : ) .
ea2Ie abueysisjur 2221 "utw *9AY BYSRIQDIN
3o 31ed asp Z°1 AT 000489z ueqin @1 9 fsa1IeA ,0022 ‘03 °*9AY Yyoueag ¥I
. _ *2AY yodueig 03
9°1 8L 000‘zye ueqin Q1 9 1221 10082 I19ATY ybnoiogsTTTH €T
I19AaTY YbnoiogsittH
€°1 ¥°9 000‘18Z Uueqin a1 9 1221 100€2 03 *9AY Aiiag (AN
7€ ) (dwoy 30 -3 ,00L)
i . - *oay A113g 03
1°C TT 000°v9% ueqin Q1 9 1221 1008 BTUSWIY JO 3S3aMm +00¢ T1
: . __ BTUBWIY JO 3SaM
9°1 1°8 000‘zse ueqin g1 9 {0TT 1002Z€ +,00€ 03 sezuejey 0T
: . ,0ST="bae Sezue3eN 03
R | 9°L 000°0€€ ueqin Q1 9 _ ‘satiea 10022 S3UTH JO 3IS9M +,00% 6
SJUSWWo) (S913%) S§910V *d°S *S D (3d) (3d) S3Uiod oOgF 1 ON
Ba1Y (MXT) BoavY M/¥ - adA&g M/g a0ouUR3ISIQ . 3 woig B91® UISeqqns
*33q@ zb@sodoid TeauIn] *xoi1ddy *9AY STTTH

i ¢ doig bur3stxa

VIYY FOYNIVYQ Ad SINAWIYINOIY NOIINIIFA UILYMWEOLS XYYNIWITI™L

.

L8=6-€ *aAdY ‘ (PanuT3lU0)) @ XIANILAY




APPENDIX E - COST BENEFIT ANALYSES FOR VARIOUS SEGMENTS OF
HILLSBOROUGH AVENUE

Lincoln to Armenia (0.75 mi.)
Median Width and Type Benefit Cost Analysis

Total no. of Accidents in 1983 = 107
Economic loss due to accidents in 1983 = $911,000
Economic loss per accident in 1983 = $8,514

To adjust to 1985 costs, increase 1983 economic loss per accident @ 4%
per annum = $9,200

Analysis period = 25 years

Total no. of accidents over analysis period = 25 x 107 = 2,675

Alt. "A" = 6-lane urban typical section using 1l4' continuous 2-way left
turn lane

Alt. "B" = 6-lane urban typical Section'using 22' raised median.

No. accidents saved using Alt. "A" median typel = (2675)(.286) = 765

No. accidents saved using Alt. "B" median typel = (2675)(.312) = 835

Accidents saved Alt. "B" - Alt. "A" = 70

Present worth of accident savings in 1985 dollars = (70)($9,200) =

$644,000 _

Public agency capital costs using Alt. A = $6.7 million
Public agency capital costs using Alt. B = $7.7 million
Cost difference Alt. B - Alt. A = $0.9 million .

Therefore, Benefits/Costs = $0.644vmillion/$l.0vmillion = 0.64

The wider raised mediah1is not cost effective for this particular seg-
ment. '

lsynthesis of Safety Research Related to Traffic Control and Roadway

Elements, Federal Highway Administration, December 1982, v. 1, pp.
4-14.,

——=HILLSBOROUGH AVENUEJ




APPENDIX E - COST BENEFIT ANALYSES FOR VARIOUS SEGMENTS OF
HILLSBOROUGH AVENUE (Continued)
Armenia to Wishart (0.97 mi.)
Median Width and Type Benefit Cost Analeis
Total no. accidents in 1983 = 174
Economic loss due to accidents, in 1983 = $989,000

Economic loss per accident in 1983 = $5,684

To adjust to 1985 costs, increase 1983 economic loss per accident @ 4%
per annum = $6,150

Analysis Period = 25 years

Total no. of accidents over analysis period = 174 x 25 = 4,350

Alt. A' = 6-lane urban section with 14' continuous 2-way left turn lane
Alt.vB' = 6-lane urban section with 22° réised median |

No. accidents saved using Alt. 'A'l= (4,350)(.286) = 1244

No. accidents saved using Alt. 'B'l= (4,350)(.312) = 1357

Accidents saved Alt..'B' - Alt. 'A' = 113

Present worth of accident savings in 1985 dollars = 113 "X $6,l$0 =

$695,000 (say $0.7 Million)

Public agency capital costs using Alt. "A' = $6.1 Million
Public agency capital costs using Alt. 'B' $6.4 Million
Difference in cost, Alt. 'B' - Alt. 'A' = $0.3 Million

Therefore Benefits/Costs = $0.7 Million/$0.3 Million = 2.3

The wider raised median is cost effective.

1Synthesis of Safety Research Related to Traffic Control and Roadway
Elements, Federal Highway Administration, December 1982, v. 1, pp. 4-14.
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APPENDIX E - COST BENEFIT ANALYSES FOR VARIOUS SEGMENTS OF
HILLSBOROUGH AVENUE (Continued) '

Highland to Central (0.44 mi.)
Median Width and Type Benefit Cost Analysis

Total no. of accidents in 1983 = 114

Economic loss due to accidents in 1983 = $497,000

Economic loss per accident in 1983 = $4,360

To adjust 1983 costs to 1985, increase $4,360 @ 4% per annum = $4700
Analysis period = 25 years

Total no. of accidents over analysis period = 25 x 114 = 2,850

Alt. "A" = 6-lane urban section using 14' continuous 2-way left turn
lane _

Alt. "Bf’= 6-lane ﬁfben'section with 22° faised medien.

No. accidents saved ueihg Alt. "a"l = (2850)(.286) = 815

No. accidents saved using Alt. wprl = (2850)(.312) = 889_

No. accidents saved Alt. "B" - Alt. "A" =_74

Present worth of accident savings in 1985 dollars = (74)2$4;700) =
$348,000 S '

~Public agency capital'coSts using Alt. A = $5. 4 million

Public agency capital costs using Alt. B = $5.5 million

Cost difference, Alt. B - Alt. A = $0.1 mllllon

Therefore, Benefits/Costs = $0.348 million/$0.1 mllllon = 3.48‘

The wider ralsed median is cost effectlve.

lsynthesis of Safety Research Related to Traffic Control and Roadway

Elements, Federal nghway Administration, December 1982, v. 1, pp..
4-14, . : ) c
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APPENDIX E - COST BENEFIT ANALYSES FOR VARIOUS SEGMENTS OF
HILLSBOROUGH AVENUE (Continued)

Dale Mabry to Nebraska

Individual Segments Summary:

Cost (110' R/W, Painted Median) ($ millions)

Segment R/W constr. Total

ALT. 'A!

Lincoln - Armenia 4.2 2.0 6.2
" Armenia - Wishart 2.5 3.6 6.1

Highland - Central 3.6 1.8 5.4

$10.3 $7.4 $17.7
Cost (122 R/W; Raised Median) ($ millions)

Segment R/W constr. Total

ALT. 'B' |

Lincoln - Armenia 3.4 3.0 6.4

Armenia - Wishart 3.4 3.0 6.4

Highland - Central 4.1 1.4 5.5

‘ $10.9 $7.4 $18.3
Total No. Accidents (1983):
No. Accidents
S.R. 580 - East of Himes 73 $ 396,000
E. of Himes - Tampania 104 515,000
Tampania - Howard 64 244,000
Howard - Rivershore 110 745,000
Rivershore - River Blvd. 16 122,000
River Blvd. - Tampa St. 34 97,000
Tampa St. - E. of Central 80 400,000
TOTAL ‘ ' 81 $2,519,000

Economic Loss =+ No. Accidents =
$2,519,000/481 = $5,237

To adjust to 1985 cost, increase @ 4%/year
$5,237 x 1.0816 = $5,644

Total No. Accidents over analysis period =
481 x 25 = 12,025

=M ILLSBOROUGH AVENUE‘J
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APPENDIX

Using Alt. "A" -
12,025 x

Using Alt. "B" -
12,025 x

Total Acc. Saved

$5,644 x
Costs Using Alt.
Costs Using Alt.
Present worth of

Alt. "B" - "A"

Therefore, B/C =

E - COST BENEFIT ANALYSES FOR VARIOUS SEGMENTS OF

" Present worth of..

HILLSBOROUGH AVENUE (Continued)

Dale Mabry to Nebraska

Total Accidents Saved

.286 3,439
Total Accidents Saved =

.312 = 3,752
= 3,752 - 3,125 = 313
Accidents Saved =

313 = $1,766,572
"A" = $17.7 Million

"g" = $18.3 Million

Difference in Public Agency Costs for
$600,000

$1,766,572/$600,000 = 2.94

HILLSBOROUGH AVENUE—'//
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APPENDIX G

LOCATION HYDRAULIC REPORT




Introduction

The proposed action consists of widening Hillsborough Avenue between
the vicinities of Eisenhower Bodlevard and Nebraska Avenue, in
Hillsborough County, from a 4-lane divided and undivided roadway to
a six-lane divided facility. At the Hillsborough River, the
existing bridge is proposed to be replaced with a new six-lane

bascule (movable type) bridge. .

Limits of the existing rural and urban typical sections are
described earlier in the engineering report along with existing and

proposed typical sections.

Informational sources hfor this report' include ©National Flood
Insurance Program flood insurance rate maps (FIRM) for the
applicable sections of Hillsborough County and the City of Tampa;
Flood Insurance Study by FEMA for City of Tampa; FDOT drainage maps
for Hillsborough Avenue; and various City of Tampa drainage atlas

sheets.

Assessment of Maijor Drainage Structures

In compliance with the requirements of FHPM 6-7-3-2, par. 7, a field

review was made of the project corridor to evaluate the probable



hydraulic impact of this project. Each of the major cross drains is
discussed below, beginning at the west end. The drainage structures
addressed have been in place 20-30 years at this time, and, unless
otherwise noted in comments, appear to be sound based on field
reviews. Neither is there evidence of hydraulic inadequacy of the
structures within project limits. It is anticipated that they will
be extended, to accommodate roadway widening, or replaced in kind.
However, it is recommended that each pipe and CBC be examined close-
ly during the design process in order to properly evaluate its
structural adequacy. Extensions or replacement in kind will result
in no measurable increase in headwater elevation as indicated in the

sample calculation shown on sheet G-4.

MP 7.157 30" x 68" CP to 3' x 2' x 54' CBC (between Eisenhower and

Benjamin Road)

This structure is located within the interchange area. Flow runs in
a northerly direction from the south roadside ditch through the
interchange and to the Henry Street drainage canal, located approx-
imately 1300' north of and parallel to Hillsborough Avenue. The
canal flows to a wetland and ultimately discharges into Sweetwater

Creek, which is under the tidal influence of Tampa Bay.

MP 7.533 30" x 67' CP to 4' x 5' x 45' CBC (west of Hoover Blvd.)

This cross drain conveys runoff from the southern roadside ditch to
the north and into a concrete lined outfall ditch running perpen-
dicular to Hillsborough Avenue. This outfall ditch discharges into

the previously mentioned Henry Street Canal. Debris and sediment

G-3
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"located in the ditch downstream of this crossdrain would tend to

indicate lack of maintenance and/or standing water during some

periods.

MP 7.934 30" x 67' CP (east of Hoover Blvd.)

This structure connects the roadside ditch along the south side of
Hillsborough Avenue (partially choked with vegetation) to an outfall
ditch running to the north which discharges into the Henry Street
Canal. The outfall ditch is heavily overgrown with various types of
wetland vegetation. Some spalling of the endwalls and pipe was
observed at the inlet (south) end; replacement in kind would be

analyzed during design.

MP 8.786 DBL 6' x 3' X 69' CBC (east of Hesperides)

This structure is part of a north-south ditch system which crosses
Hillsborough Avenue and proceeds further north to the Henry Street
Canal. The south side is heavily overgrown with various types of
wetland vegetation. The north side also has heavy vegetation in the

ditch. The structure appears to be in good condition.



MP 9.040 10' x 4' x 144' CBC (directly east of Lois)

The drainage systems in this area consist mostly of field drains
connected to underground pipes and culverts. The 10' x 4' box
crosses Hillsborough where it conveys flow in a northerly direction
to a large ditch along the east side of Lois. The northern end of
the box connects directly to a corrugated metal pipe culvert (<15
ft2) in the ditch on the east side. This CMP functions as a
downstream control on conveyance of the CBC. The box appears to be
in good condition except for some spalling of the endwall at the

upstream end.

MP 9.63 Double 12' x 6' x 187' CBC (at east end of ramps at Dale

Mabry interchange)

This box culvert is part of a large drainage ditch system which runs
along the east side of the Dale Mabry-Hillsborough Avenue inter-
change area. Flow is conveyed in a northerly direction to the Henry
Street Canal, running parallel to and north of Hillsborough Avenue.
The structure is generally in good condition although there is some
minor spélling and chipping of the concrete. Vegetation in the

ditch is heavy, particularly on the north side of the culvert.



MP 9.788 24" x 59' CP & 30" x 79' CP into 42" x 23' CP

The 24" & 30" CP convey ditch flow from Hillsborough Avenue north-
ward into a manhole under the roadway. A 42" CP connects this MH to
a storm sewer system running to the north, along the west side of
Himes, discharging into the Henry Street Canal. Determination of

pipe condition is difficult with an enclosed drainage system.

MP 11.919-987 Vertical Lift Bridge over the Hillsborough River

The structure crossing the Hillsborough River consists of a manned
vertical-1lift bridge, constructed in 1939. The main span length is
94 feet with eight concrete approach spans at 33 feet each, for a
total bridge length of 358 feet. The out-to-out width is 52.5 feet.
The Hillsborough River at this location is tidal with discharge into

Hillsborough Bay.

Potential Floodplain Encroachment

FEMA FloodvInsurance Rate Maps (FIRM) for Hillsborough County, FIRM
and the accompanying Flood Insurance Study (FIS) for City of Tampa
(Appendix H) were used to determine potential floodplain and flood-
way involvement associated with the ©proposed six laning of
Hillsborough Avenue. Hillsborough Avenue within project 1limits
traverses the base floodplain at one location - a 570'(+) transverse
encroachment at the Hillsborough River Bridge (Figure G-1).
Additionally, the FIS has designated the natural channel as a flood-

way in this area of the Hillsborough River (Page 13, Appendix H).
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7.0

A Flood Insurance Study has been prepared for the City of Temple Terrace
(Reference 25). The Temple Terrace study does not include the effects of
the flood-control project on the Hillsborough River and, therefore, does
not agree with this study.

The U.S. Geoloyical Survey has published a report of the Ldower Hillsborough
River (Reference 16). The U.S. Geological Survey report does not include
the effects of the flood-control project. This Flood Insurance Study
supersedes the U.S. Geological Survey Report because of the inclusion

of the flood-control project.

The Federal Insurance Administration has prepared a study including 100-

year surge elevations for Tampa Bay, Hillsborough Bay, and 0ld Tampa Bay

(Reference 26). Surge elevations in the Federal Insurance Administration
study are from 3.0 to 5.5 feet higher than those presented in this study.
The difference in elevations can be attributed to the hydrodynamic model

and statistical analysis used in the two studies.

The Federal Insurance Administration is preparing a Flood Insurance Study
for Hillsborough County (Reference 27). The county study is in complete
agreement with this study. :

This study is authoritative for the purposes of the National Flood Insurance
Program; data presented herein either supersede or are compatable with
all previous determinations.

LOCATION OF DATA

' Survéy, hydrologic, hydraulic, and other pertinent data used in this study

can be obtained by contacting the office of the Federal Insurance Adminis-
tration, Regional Dlrector, 1371 peachtree Street, NE., Atlanta, Georgia

'30309.
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Construction of the Tampa Bypass Canal and Lower Hillsborough Flood
Detention Area, upstream of Hillsborough Avenue allows for diversion
of and detention of all floods up to and including the 500 year
event (Page 7, Appendix H). As a result, downstream of the Tampa
Waterworks Dam the water surface elevation in the river is in-
fluenced by tidal cycles from Hillsborough Bay (Page 9, Appendix H),
as evidenced by a base flood elevation equal to that of the Bay (El.
11.0).

The existing roadway profile at the Hillsborough River (utilizing a
vertical 1lift bridge) and the proposed profile (utilizing a bascule
bridge) are included in Figure G-2. As indicated in this figure,
the existing roadway is slightly above the 1l1' elevation associated
with the base floodplain (Zone AlQ0). Widening of the transverse
base floodplain encroachment is anticipated due to construction of a
wider replacement bridge. However, since flood elevations at this
site are under tidal influence, widening of the bridge to ac-
commodate additional lanes will have no impact on base flood
elevations. Theoretically, tidal control of water surface elevation
on the Hillsborough River in this area would tend to encourage con-
sideration of shortening the proposed bridge 1length for economic
reasons, which would entail placement of additional fill within the
main channel. Channel reduction is not felt to be a feasible design
consideration due to the presence of Manatees along this portion of
the Hillsborough River. Increasing the likelihood of in%ury to this
endangéred species by forcing them into the main navigational
channel would pose serious permitting difficulties on both a state

and federal level (see memorandum, Appendix B).*

*No economic or risk analysis was performed at this site; proposed
bridge length has no effect on base flood plain elevation and cannot
be reduced due to constraints inherent in the Endangered Species
Act. : .

G-9
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Alternative alignments to reduce potential floodplain encroachment
would entail realignment of Hillsborough Avenue in the vicinity of
the bridge, significantly increasing right-of-way costs and impacts
to adjacent property owners. From a cost/benefit standpoint, alter-

native bridge alignments are not feasible.
The grade of the proposed bascule bridge would exceed both the 100-
year (Zone A) and the 500-year (Zone B) flood elevations; thus,

overtopping of the proposed facility is not an area of concern.

Probable Impacts on Flood Zones

The proposed improvements include replacement of the existing under-
ground storm sewer system for much of the project area; the
exception is the segment between Eisenhower and Dale Mabry, which
would retain a ditch/swale system for collection and treatment of
stormwater runoff. A detailed evaluation and re-design of the
existing drainage system will occur during the design phase of this
project. The to-be-designed system will include detention ponds for

flow attenuation and treatment of stormwater runoff.

The proposed replacement bridge structure would be designed in such
a way as to minimize any adverse impacts to the floodplain, includ-
ing effects on property owners both upstream and downstream of the

proposed bridge.



The proposed project‘would not increase the base flood elevation (or
increase the flood zone area), nor would the project contribute to
development in the flood zone, since the corridor is already an
urbanized area. There will be no increased risk of £flooding

associated with this project.
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FLLOOD INSURANCE STUDY

1.0 INTRODUCTION

1.1 Purpose of Study

The purpose of this Flood Insurance Study is to investigate the
existence and severity of flood hazards in the City of Tampa,
Hillsborough County, Florida, and to aid in the administration of
the National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973. 1Initial use of this information will be to
convert Tampa to the regular program of flood insurance by the
Federal Insurance Administration. Further use of the information
will be made by local and regional planners in their efforts to
promote sound land use and flood plain development.

1.2 Coordination

Information describing hydrological conditions, diainage patterns,
‘and other flood-related data, as well as 1nformatlon on the topo-
graphy, roads, bench marks, and demography of Tampa was sought from
the following agencies:

City of Tampa

County of Hillsborough

Florida State Department of Communlty Affairs

Florida State Department of Transportation

Heidt and Associates, Tampa

National Oceanic and Atmospheric Administration

U.S. Soil Conservation Service ,

Southwest Florida Water Management District

Tampa Bay Regional Planning Council

U.S. Army Corps of anlneers, Jacksonville District’
- U.S. Geological Survey -

Avfinal community coordination meeting was held in Tampa on August 21,
1979, The meeting was attended by representatives of the Federal
Insurance Administration, the study contractor, and the City of

Tampa. All changes resulting from that meeting have been included

in this study.

1.3 Authority and Acknowledyments

The source of authority for this Flood Insurance Study is the National
Flood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were performed

. by Tetra .Tech, Inc., for the Federal Insurance Administration, under
Contract No. H-4510. This work, which was completed in June 1979,
covered all significant flooding sources affecting the City of Tampa.



2.0 AREA STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the incorporated area of the City
of Tampa, Hillsborough County, Florida. The area of study is shown
on the Vicinity Map (Figure 1).

Flooding caused by tidal surges originating in the Gulf of Mexico
and by overflow from Hillsborough River was studied in detail.

Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and
methods of study were proposed to and agreed upon by the Federal
Insurance Administration and the City of Tampa.

Those areas studied by detailed methods were chosen with consider-
ation given to all proposed construction and forecasted development”
through 1984,

3

Community Description

Tampa, one of the three largest cities in Florida, and the county
seat of Hillsborough County, occupies an area of approximately 84
square miles and is in northwest Hillsborough County, in west-central
Florida. The city is located approximately 225 miles northwest of
Miami, approximately 200 miles southwest of Jacksonville, and approx-
imately 230 miles southeast of Tallahassee. The study area is
bounded on the north and east by unincorporated areas of Hillsborough
County, on the northeast by the City of Temple Terrace, on the south:
and southeast by Hillsborough Bay, on the west by 0ld Tampa Bay, and
on the northwest by unincorporated areas of Hillsborough County.

The U.S. Burcau of the Census recorded the 1970 populaticn of Tampa’
at 277,714, a l-percent increase over the 1960 census of 274,970.
The 1975 permanent population was estimated to be more than 280,000,
which represents an increase of less than 1 percent over the 1970
figures (Reference 1).

Tampa, a major seaport, was incorporated as a city in 1855 and is now
primarily urban and almost totally developed. Its main export .
commodity is phosphate, which is mined in Hillsborough and nearby
counties. The city is an important industrial center whose chief
manufactured products include processed foods, chemicals, cigars,

and machinery. Fishing and tourism also make important contributions
to the economy of the city. Tampa is a prominent recreational area,
with facilities for boating, fishing, and swimming. :

The study area is in the subtropical climatic zone which is character-
ized by mild, dry winters and warm, wet summers. The wet season extends
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2.3

from June through September and coincides with the hurricane season.
During this period, the study area receives nearly two-thirds

of its annual precipitation. The average annual precipitation in
Tampa is 49.38 inches and the average annual temperature is 72.2°F
(Reference 2).

Physiographically, Tampa is in the Coastal Lowlands and is characterized
by rolling terrain except for the flat flood plains along the Hills- '
borough River and low-lying areas along the bay. #Much of the city is
built on islands and peninsulas, and its coastal areas are highly
developed. Elevations in most of the Tampa area range from sea level

to approximately 40 feet; the eastern part of the city reaches an
elevation of approximately 60 feet.

The major stream within the study area is the Hillsborough'River, which
flows north of and through the city and drains approximately 690 _
square miles from its source in Green Swamp to its outlet in Hills-
borough Bay at Tampa. A control structure (S-~1335) -for the Lower
Hillsborough River Flood Detention Area is located on the Hillsborough
River at River Mile 25.2, Downstream of S-155, the local drainage

area is 211 square miles, including a l64d-square-mile major tributary
area of Cypress Creek. A control structure for flood diversion (S-161):
is located at River Mile 16.3 near Harrney. Tampa Water Works Dam,
constructed in 1945, is located at River Mile 10. The reservoir stage
is controlled during both low and flood periods, in accordance with
existing and anticipated hydrologic conditions..

Principal Flood Problems

Flooding in the Tampa area results primarily from severe storms and
tropical hurricanes which produce tidal surges along the bay and
overflow of Hillsborough River. Not all storms which pass close

to the study area rroduce extremely high tides. Storms which produce
extreme flooding conditions in one area may not necessarily produce
the same conditions in other parts of the study area.

The Hillsborough River is a broad estuary; under certain conditions
tides generated at its mouth can inrrude far upstream. Rainfall, which
usually accompaniss hurricanes, can aggravate the tidal flood situation,
particularly in areas where the secondary drairage system is poorly
developed. '

Storms passing in the vicinity of Tampa have periodically produced
damaging floods in the area. A brief description of several sig-
nificant tropical storms provides historic information to which
coastal and riverine flood hazards and the projected £lood depths
can be compared.

The September 25, 1848, hurricane entered the west coast of Florida
in the vicinity of Tampa Bay. The tide at Fort Brooke, the military
post at Tampa, was estimated at 14 feet. High winds and tides destroyed




all the wharvaes and most puklic buildings at the post. A second
hurricane in October affected the same area, causing tides estimated
at 9 feet.

The hurricane of September, 1919, originated in the Virgin Islands

east of Puerto Rice and passed near Fey Wast and over Dry Tortugas.
Tides at Tampa were noted as heing the highest in more than 50 years.
Water [looded the Beayshore Boulevard area for a distance of one-half
block from the bayfront. The tide was also reported to have flooded

the Palmetto Beach section of east Tampa. Extensive damage was reported
~at Ballast Point. '

The hurricane of October, 1921, was considered one of the most severe
to strike the Gulf coast. It originated in the western Caribbean

Sea and entered Florida rorth of Tarpon Springs. Flooding conditions
were prolonged because of the slow forward movement of the storm. .- In
Tampa, peak winds of 75 miles per hour were recorded. A tide height
of 9.6 feet was obseived on the tide gage at Eagle Street Terminal

in Hillsborough Ray. The tide was above the gage and was calculated
by the U.S. Army Corys of Engincers. Most of downtown Tampa was
flooded, and damage in the area vwas estimated at $1 million.

Intense rainfall aszsociated with the tropical hurricane of September
4, 1933, which passed across central Florida northwesterly from the
Atlantic Ocean, causzed extensive damage in Lillshorough County,
particularly to citrus crops and transportation facilities. Urban
damage was severce in the Tampa suburd of Sulphur Springs fecllowing
failure of the Tampa Electric Company Dam on the liillsborough River.
Sudden release of the stered waters washed onl bridges and overflowed
banks in the lewer river reaches, and tne river was out of its banks
for approximately 5 weeks. luch of the area eXperienced maximum
stages and discharges of record, with estimated frequencies of occurr-
ence greatay than once in 50 years. ' At the 40th Street bridge in
Tampa, a discharge of 16,500 cubic feet per second (ofs) was measured
near the flood crest (26.3 feet) in Hillsborough River.

&

Hurricans JaSy cccurred from Septamber i through Septeriser 7, 1250.
This small ut savers hurricanc, which struck the west coast of Florida,
was accomp:anied by intense rainfall which causced streams and lakes in
the viciuity of Tawa te overflow their banks, inundating and causing
washouts in highways ana damayge to Lueildings and pasturelands. Brooks-
ville recorded 1%.4 inches of rain in 2 days, and 12.7 inches were
repori=d at Clearwvater. fTampe alzo expsrienced the highest tides
reported Iin the area since the 1921 hurricans. Water was over Bayshore
Beuleverd, immdating stalled autcemebilss, and was reported as being
waist-deep in some of the residences in the Palmetto Beach subdivision.
“he Courtney Camphall Causeway between Tampa and Clearwater was damaged
by wave action.




From March 13 through Marchi 18, 1uGd, thunderscerms and neavy rainfall
averaging more than 10 inches over a 1o, duvd-sguarc-mile area ocourred
in central Florida. The most intense rains occurred in the area between
Tampa and Brooksville, where unofficial rej.orts indicate over 27 inches
of rainfall. There was severe damage to agricultural and urban lands
in the Hillsborough River basin and the wirer Tampa Eay watershed.
Hurricane Donna flooded the west coast of Florida on September 10

and 11, 1Y60. Although precipitation averaged 5-7 inches, ante-

cedent rainfall of approximately 10 inches in the previous 3 weeks

had saturated the ground, and consequently, flooding resulted.

Although the main effects of the rain and storm tides hit south of
Tampa, the city received 13.96 inches of rain in 2 days and suffered
flooding of homes and streets. Damage to the Hillsborough River

basin was estimated at $1 million.

Hurricane Agnes, occurring from June 17 through Junce 19, 1972, originated
on the northeastern tip of the Yucatan Peninsula and traveled west-

ward. The storm was of large diamecter, and, although the center of

this storm passed approximately 150 miles west of the Florida peninsula,
it produced a high, damaging tidal surge and flooding conditions of .
extreme magnitude in Tampa Bav. The jassage of the storm in the

'Tampa Bay re¢gion - was not accompanied by large amounts of rainfall.

Tides at Tampa were estimated at 5.6 fect, and thurc was damage to

trees and buildings from a tornado that accompanied the hurricane.

2.4 Flood Protection Measures

The U.S. Army Corps of Engineers has initiated censtruction on several
phases of a flood-control project in the Hillshorouyi: River basin
(Reference 3). This project includes the Tampa Evy Pass Canal and the
Lower Hillsborough Flood Detention Area. The projeuct is estimated

to be completed in fiscal year 1979. This study reflects the flood
situation after completion of the flood-control project. Flooding

in Tampa from the overflow of the Hillsborough River is significantly
reduced beyond the 500-vear event by nroHﬂr overation of the flood-
control ]roject.

ENGINEERING METHODS

For flooding sources studied in detail in the community, standard nydrologic
and hydraulic study methcds were used to determine the flood hazard data
required for this study. Flood events of a magnitude which are expected
to be equalled or exceeded once on the average during any 1lU-, 50-, 100-,
or 500-year period (recurrence interval) have been selected as having
special significance for flood plain management and for flood insurance
premium rates. These events, commonly termed the 10-, 50-, 180-, and
500-year floods, have a 10; 2, 1, and 0.2 percent chance, respectively,
of being equalled or exceeded during any year. Although the recurrence
interval represents the long term averagc period betwecn floods of a
specific magnitude, rare flcods could occur at short intervals or even



within the same year. The risk of experiencing a rare flood:increases
when periods greater than 1 year are considered. For example, the

risk of having a flood which equals or exceeds the 100-year flood

(1 percent chance of annual occurrence) in any 50-year period is
approximately 40 percent (4 in 10), and, for any 90-year period, the

risk increases to approximately 60 percent (6 in 10). The analyses
reported here reflect flooding potential based on conditions existing in
the community at the time of completion of this study. Maps and flood
elevations will be amended periodically to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence
intervals for each flooding source studied in detail in the community.

The determination of coastal inundation from storm surge caused by
passage of a hurricane was approached by the joint probability method
(Reference 4). The storm populations were described by probability
distributions of five parameters which influence surge heights. These
were central pressure depression (which measures the intensity of the
storm),  radius to maximum winds, forward speed of the storm, shoreline
crossing point, 'and crossing angle. These characteristics were described
statistically based upon an analysis of observed storms in the vicinity
of Hillsborough County. Primary sources of data for this analysis

were the National Climatic Center (Reference 5), Cry (Reference 6),

Ho, Schwerdt, and Goodyear (Reference 7), the National Hurricane
Rescarch Project (Reference 8), and the Monthly Weather Review
(Reference 9). Digitized storm information for all storms from 1886
through 1977 was used to correlate statistics (Reference 10). A
summary of the parameters used for the Hlllsborough County area is
presented in Table 1.

For stream flooding along Hillsborough River, the study .was conducted
on the basis that the Lower Hillsborough Flood Detention Area and the
Tampa By Pass Canal would be able to detain and divert the floods up
to and including the 500-year flood. Consequently, the magnitude and
frequency of floods up to the 500-year return period downstream from
the detention area may be determined based on the local runoffs only.
The study began with the consideration of natural conditions with the
flood-control gates on Hillsborough River closed at the detention area
(s-155) and at Harney (S-161). Then, the effects of the gate oper-
ations during the floods were incorporated (Reference 3). To invest-
igate the natural flood discharges, an incremental procedure based

or the regression estimates developed by the U.S. Geological Survey
was used (Reference 1l). Adjustment due to the urbanization near

the Tampa area was performed using the procedure outlined by

Leopold (Reference 12) in conjunction with the rainfall data from

the National Weather Service (Reference 13). The flood diversion
gate along Hillsborough River at Harney (S-161) was assumed to be
open whenever flow through the Tampa Waterworks Dam exceeds 6200

cfs, the estimated nondamaging bankfull capacity downstream of the
dam.
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_The independsnt

Peak discharge-disinage arsa relstionships for the Hillsborough River

~are shiown in Tal:ije 2.

Pburing the dry season, the poel “levation above Tampa Water Works
Dam is kept at the maximam yoq; iwle stage of 22.5 feet. This
elevation is in excess of the H00-vear flocd. elevation when the
flood-control project is in operation for the entire reach within
Tampa. Because this stage 1s produced every winter, it has been
taken to be the clevation correspording to all frequency events
considered in this study above Tampa Water Works Dam.

Hydraulic Analyses

Analyses of the hydraulic charecteristics of streams in the community-
were carried out to orovide estimates of the elevations of floods of
the selected recurrenee intervales along each stream studied in the
community.

elevavions due to runoff were ca‘culat*d for the Hills-

v

Water-surfac.:
borough Fk

iver using the U.5. Army Loxls of Enginwers HEC- 2 step-backwater
model (Yofarence 14). '

-Cross scction data used in the step-backwater computztion were field

Koughnese co@fficiénté this study were deter-
mined fron aerial el rid calibrated using

high-water marks. }:Jf‘.; 5 coe T Lo Ged from 9.014 to 0.025
in the chanusl and overbank areas.

The starting slevation for the Hillsborouuh River was tzken to be mean
high tide. Above Tampa Water Works Dam, the starting elevations for
the Hillshorough River » taken frem the U.S. Geolegical Survey
rating curve for the dan {(rReforcnce 18},

o0

&)

Computaticons for filood lv

alwng the lower yreach of the Hillsborough
River were perfori: L

st cparstal surges and runoff.
atistivally in order to
obtain flood lovels for cach 5&icctec raturn period,

+

LTS waYa COlh

The resulos of trw o candosas cn thie Hiilzborough River showed
that clevabions Jdovis! of whe dam are inflcenced by tidal surges

! =1

and elevations alove the dan are Less than the dry season pool
elevation for all avents considex Due to these results, no flood
profiles are pressnted in this stud ' ’

For areas subject to flooding direcctly from Hillsborough Bay and 0ld
Tampa Bay, the Federal Insurance Administration standard coastal

surge model was used to simulate the coastal surge generated by any
chosen stcrm (that iz, any combination of the five gtorm parameters
defined earlier). Performing such simllations for a large number of
storms each of knovn total ylobdhl¢x*”, permits one to establish the
frequency distribucion of zuxge height as a functicn of coastal location.
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These distributions incorporate the large-scale surge behavior but

do not include an analysis of the added effects associated with much
finer-scale wave phenomena such as wave height, setup, or runup. 'As '’
the final step in the calculations, +the astronomic tide for the
region is statistically combined with the computed storm surge to
yield recurrence intervals of total water level. The entire procedure
is detailed in the Ccastal Flooding Handbook (Reference 17). This
procedure uses a grid pattern approximating the geographical features
of the study area and the adjoining areas. Surges were computed
using grids of 5 nauticel miles and 1 nautical mile, depending on

‘the resclution required.

Surge levels in the Hillsbercugh FRiver were computed with the aid of
a one-dimensicnal unsteady-£flow mcdel. The values for the mouth
were taken from the results of the coastal model.

Elevations for floods of the zelected recurrence intervals on the
flooding scurces studied in detail are shown in Table 3.

All elevations are referenced to the National Geodetic Vertical Datum
of 1929 (KGVD). Eievation reference nmarks used in the study are
shown on the mayps.

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS

A prime purpose of the National Flood Insurance Program is to encourage
State and local governments to adort sound £locd plain. management programs.
Each Floed Insurance Study, therefore, includes a £flood boundary map

~ designed to assist communities in developing sound flocd plain management
measures.

4.1 Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the 100-year flood has been adopted Ly the Federal Insurance
Administration as the base flood for vurposes cf flood plain manage-
ment measures.

The 500-vear flood is employed vo indicate additional areas of flood
risk in the community. The boundaries of the 100-~year flood have

been delineat=d using the compured fleood ¢lavations; tojographic maps

at a scale of 1&24,000, with a contcur interval of 5 feet (Reference 18);
and city maps at a scale of 1:36,000 (Reference 19).

Additional charts and maps were consulted in order to cross-check
boundaries (References 15, 20, 21, 22, and 23).

In cases where the 100~ and 500-yvear flood boundaries are close
together, only the 100-vear flood boundary has beer shown.

11
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5.0

Approximate flood boundaries in some portions of the study area were
taken from the Federal Insurance Administration Flood Hazard
Boundary Map (Reference 24).

The study contractor has determined that some areas shown on the
Federal Insurance Administration Flood Hazard Boundary Map
(Reference 24) are areas of minimal flooding; therefore, they were
not delineated on the maps. :

Flocd bcundaries are indicated on thz Flood Insurance Rate Map
(Exhibit 1). On this map, the 100-year flood boundary corresponds

to the boundary of the arcas of special flood hazards (Zones A, Al,
‘A8, A9, Al0; V9, and V10); and the 500-vear flood boundary corresponds
to the boundary of the areas of moderate flood hazards (Zone B).

Small areas within the flood boundaries may lie akbove flood elevations
ard, therecfore, not be subject to flooding; owing to limitations of
the map scale, such areas are not shown.

4.2 Floodways

Encroachment on flood »lains, such as artificial f£ill, reduces the
flood-carrying cawacity and increases flood heights, thus increasing
flood hazards in areas beyond the cncroachment itself. One aspect

of flood plain management involves balancing the economic gain

‘from flood plain development against the resulting increase in

- flood hazard. For purposes of the National Flood Insurance Program,
the concept of a floodway is used as 2 *tool to assist local communities
in this aspect of flocd plain manajgement. Under thi:z concept, the
arca of the 100-year flood is divided into a floeodway and a floodway
fringe. The flocdway 1s the channel of & stream, j;.lus any adjacent
flood plain areas, that must be kept frae of encroachment in order
that the 100-year flood be carried without substantial increases

in flood heights. Due to the effects of the flood-control project
~on the Hillsborough River, encroachment up to tha ratural channel
banks will not increase the flood elevations. Therefore, the natural
channel serves as the floodway in Tampa. Because the floodway 1s
defined in this way, no floodway data or delineations are presented
in this study.

INSURANCE APFLICATION

In order to establish actuarial insurance rates, the Federal Insurance
Administration has developed a process to transform the data from
the engineering study into flood insurance criteria. This process
includes the determination of reaches, Flcod Hazard Factors, and flood

‘insurance zone designations for each flooding source studied in detail

affecting the City of Tampa.



5.1

Reach Determinations

Reaches are defined as. lengths of watercourses having relatively
the same flood hazard, based on the average weighted difference
in water-surface elevations between the 10- and 100-year floods.
This difference does not have a variation greater than that’

indicated in the following table for more than 20 percent of the

reach: ——

v nme

Average Difference Between

-0~ and 100~Year Flccds Variation

Less than 2 feet 0.5 foot
2 to 7 feet 1.0 foot
7.1 to 12 feet 2.0 feet
More than 12 feet 3.0 feet

In tidal areas, reaches are limited to the distance for which the
100-year flood elevation does not vary more than 1.0 foot.

The locations of the reaches determined for the flooding sources of
Tampa are summarized in Table 4. . .

Flood Hazard Factors

The Flood Hazard (FHF) is the Federal Insurance Administration device
used to correlate flood information with insurance rate tables.
Correlations between property damage from floods and their FHF are
used to set actuarial insurance premium rate tables based on FHFs
from 005 to 200.

The FHF for a reach is the average weighted difference between the

10- and 100-year flood water-surface elevations expressed to the
nearest one-half foot, and shown as a three-digit code. For example,
if the difference between water-surface elevations of the 10~ and 100-

- Year floods is 0.7 foot, the FHF is 005; if the difference is 1.4

feet, the FHF is 0l15; if the difference is 5.0 feet, the FHF is 050.
When the difference between the 10- and 100-year water-surface
elevations is greater than 10.0 feet, accuracy for the FHF is to the
nearest foot. '

Flood Insurance Zones

After the determination of reaches and their respective Flood Hazard
Factors, the entire incorporated area of the City of Tampa was
divided into zones, each having a specific flood potential or
hazard. Each zone was assigned one of the following flood insurance
zone designations:

Zone A: ' Special Flood Hazard Areas inundated by
the 100-year flood, determined by
 approximate methods; no base flood
elevations shown or Flood Hazard Factors
determined. .

14
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Zones Al, A8, AY. and AilC: graclal Plood :azard Lreas inundated
Ly the lil-yveax f;ooa, caetermined by

datailed methods; baze flood eleva-
tions shown, and zcnes subdivided

acuording to Ploud Hazard Factors.

Zones Y9 and V10: Special Flood hHazard hreas along coasts
: inundated by the 100-vear flood as
determined by detvailed methods, and
that have additional hazards due to
velocity (wave action); base flood
. elevations shown, and zones subdivided

according to Flood Hazard Factors.

Zone E: Areas betveen the Special Flood Hazard
‘ Arsas and the limits of the 500-year
ficed, including areas of the 500-year
£lo0d plain that are protected from
10u-vear flood by dike, levee, or
Water eonrrol structure; also
susject to certain types of
L00-year shallow flooding where depths
ere lesg than 1. feet; and areas sub-
ct to lU0-year rflcoding from sources
zit dralnage arcas less than 'l square
le Jong B is rct subdivided.

Zone C: Areas of minimzi flooding.

The flocd elevatici differences, Flcod Hazard Factors, flood insurance
zones, and base flocd elevations for eac: £lowiing source studled in

2

o
detail in the Lumud”ltj are summarized in Talbis 1.

5.4 Floecd Insurance Rete May Descriction

The Flood Insurance Rate Map for Tawpa is, fou insurance purposes,

the principal result of ths Flood I nsurance Scudy. This map contains
the official delineatior of flood insurance zocnes arnd base £lood
elevations. Base flood elevationq show the locations of the expected
whole-foot water-surface elevations of the base (100-year) flood.

This map is developed in accordance with the latest flood insurance
map preparation guidelines published by the Federal Insurance Adminis-
tration.

6.0 OTHER STUDIES
The rederal Insurance administration Has published & Flcod Hazard Boundary

Map for Tampa (Reference 24). Due to the more detailed methods used in
this Flood Insurance Study, it supersedes the Flood Hazard 2oundary Map.

16




A Flood Insurance Study has been prepared for the City of Temple Terrace
(Reference 25). The Temple Terrace study does not include the effects of
the flood-control project on the Hillsborough River and, therefore, does
not agree with this study.

The'U.s. Geological Survey has published a report of the Lower Hillsborough
River (Reference 16). The U.S. Geological Survey report does not include

the effects of the flood-control project. This Flood Insurance Study

supersedes the U.S. Geological Survey Report because of the inclusion
of the flood-control progect.

The Federal Insurance Administration has prepared a study including 100~

year surge elevations for Tampa Bay, Hillsborough Bay, and 0ld Tampa Bay

(Reference 26). Surge elevations in the Federal Insurance Administration
study are from 2.0 to 5.5 feet higher than those presented in this study.

The difference in elevations can be attributed to the hydrodynamlc model

and statistical analy31s used in the two studies.

The Federal Insurance Administration is preparing a Flood Insurance Study
for Hillsborough County (Reference 27). The county study is in complete
agreement with this study. o :

This study is authoritative for the purposes of the National Flood Insurance
Program; data presented herein either supersede or are compatable with

all previous determinations.

LOCATION OF DATA

' Survéy, hydrologic, hydraulic, and other pertinent data used in this study

can be obtained by contacting the office of. the Federal Insurance Adminis-
tration, Regional Director, 1371 Peachtree Street, NE., Atlanta, Georgia

'30309.
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(1969) ; Sulphur Springs, Florida (1956), Photorevised (1969); Tampa
Florida (1956), Photorevised (1969)

Dolph Map Company, Inc., Map of Greater Tampa, Plorlda, Scale
1:36,000, undated

U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Survey, Nautical Charts, Scale
1:960,000: Chart 11408 (September 1977); Chart 11409 (February
1977); Chart 11412 (April 1977); Chart 11424 (February '1978); Chart
11426 AJuly 1977)

U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Survey, Nautical Charts, Scale
1:240,000: Chart 11408, Septembher 1977

U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Survey, Nautical Charts, Scale
1:480,000: Chart 11410 (Mareh 1977); Chart 11414 (April 1977);

~Chart 11425 (July 1977); Chart 11413 (April 1977)

Real Estate Data, Inc., Real Ectate htlas of Hlllsnorough County,
Florida, Scale 1:3600, 1976

U.S. Department or Héusing anéd Urban Development, Federal Insurance
Administration, Flood Hazard Boundary Map, City of Tampa, Florida,

Scale 1:12,000, July 1977

U.S. Department of Housing and Urban Development, Federal Insurance
Administration, Fiood Insuxance Study, City of Temple Terrace, Florida,

October 19375

U.S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Lake Tarpon, Florida, November
1974 o

U.S. Department of llousing and Urban Development, Federal Insurance
Administration, Flood_Insurance Studv, Hillsborough County, Florida
(Unincorporated Are9§l, unpublished

Florida Department of MNatural Resources, Division of Lnt;rlor Resources,
Bureau of Geology, Special Publication 19, Environmental Geology
and Hydrology, Tampa Area, Florida, Alexandra P. Wright, 1973
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Universicty of South Florida, Hurricanes, Bernard Z. Ross and Melvin
W. Anderson, December 1972 ' '

U.S. Department of Agriculture, Soil Conservation Service, Soil
Survey, Hillsborough County, Florida, December 1958

U.S. Department of the Army, Corps of Engineers, Jacksonville District,
Appraisal Report, Hurricanes Affecting the Florida Coast, July 1956

U.S. Department of the Army, Corps of Engineers, Jacksonville District,
Survey Report, Analysis of Hurricane Problems in Coastal Areas of
Florida, September 29, 1961 : :

u.Ss. Department of ‘the Army, Corps of Engineers, South Atlantic
Division, Water Resources Development by the U.S. Army Corps of
Englneers in Florida, 1977

U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, Technical Memorandum NWS EYDRO-20, Storm Tide.
Frequency Analysis for the Gulf Coast of Florida from C Cape San Blas
to St. Petersburg deach, Francis P. Ho and Robert J. Tracey, April

1975

u.s. Department of Housing and Urban Development, Technical Report,

Bay Reglonal Plannlng CounCLl 1976

U.S. Department of the Interior, Geological Survey, Report of
Investigations_ 25, Water Resources of Hillsborough County, Florida,
C.G. Menke, E. W. Meredith, and W.S. Wetterhall, 1961
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