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INTRODUCTION

Pinelias County is requesting modifications to the Roosevelt Boulevard (S.R. 686)
interchange with I-275 in Pinellas County, Florida. The modifications to the
interchange will provide full access from the extension of C.R. 296 (118th Avenue) to
I-275. The interchange modifications are an integral part of the Pinellas County Year

2010 Long Range Highway Plan as recently amended.

Greiner, Inc. has been requested by the Florida Department of Transportation (FDOT)
to analyze the impact of the modified interchange on the operation and safety on I-

275.

The purpose of this report is to present FDOT and the Federal Highway
Administration (FHWA) with documentation to justify the proposed modifications to
the existing interchange. To accomplish this, the report discusses the need for the
project and the project’s relationship to the area’s transportation system, as well as the
traffic operations, safety, and capacity impacts of the interchange modifications. The

costs for the proposed modifications to the interchange are also addressed.

The appendices of this document contain support documentation for the traffic

operations calculations and a conceptual plan for the interchange modification,



DESCRIPTION OF THE PROPOSED ACTION

The I-275 and Roosevelt Boulevard (S.R. 686) interchange is located in St. Petersburg,

Florida. Exhibit 1 iliustrates the project location.

The proposed modification of the I-275 and Roosevelt Boulevard (S.R. 686)
interchange is in conjunction with the improvements to 49th Street and C.R. 296
proposed by Pinellas County. The recommended alternative alignment for C.R. 296
(118th Avenue) approved by the Pinellas County Board of County Commissioners
(BOCC) included a six-lane expressway section with frontage roads from US. 19 to I-
275. The improvements to C.R. 296 and the interchange modifications will alleviate
existing capacity deficiencies in the system. This proposed section of 118th Avenue is
also part of an effort to accelerate construction of a major north-south/east-west
expressway from Pasco County to I-275. All the movements for the existing
interchange will be retained. Directional ramp connections to I1-275 from both
Roosevelt Boulevard (S.R. 686) and 118th Avenue will be provided. The proposed
ramp configuration will provide access for 118th Avenue to and from the north and

south of I-275,

The implementation of C.R. 296, as approved by the BOCC, required modification to
the Pinellas County Year 2010 Long Range Transportation Plan. The Transportation
Plan initially included 118th Avenue as a six-lane¢ arterial terminating at 28th Street.
At its April 22, 1988 mecting, the Pinellas County Metropolitan Planning Organization
(MPQO) amended the Long Range Transportation Plan to include 118th Avenue as g

six-lane expressway from US. 19 to 1-275, including the interchange modifications.
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The plan amendment also included upgrading 49th Street from S.R. 686 to U.S. 19 as a

six-lane expressway.

Constructing 118th Avenue as a six-lane expressway with a direct connection from
49th Street to I-275 will help facilitate traffic flow in a severely congested area. The
proposed expressway, with the proposed improvements on 49th Street, will act as an
immediate reliever to the current traffic congestion on U.S. 19 and Ulmerton Road

(S.R. 688), as well as other east-west arterials, such as Park Bouievard to the south.



JUSTIFICATION OF THE PROPOSED ACTION

Pinellas County has experienced a 54 percent population increase from 1970 to 1985
{(from 522,329 to 803,700, respectively). The Pinellas County Planning Department has
projected the total population in Pinellas County to increase by 16 percent between
1985-1990, and an additional 14 percent between 1990-2000. These figures represent

resident population, which is the sum of permanent and seasonal residents.

The population growth projected for Pinellas County will increase the travel demand
on the area’s roadway system. Network traffic forecasts for the year 2010 indicate
that several roadway improvements are needed to meet this travel demand. One of
these improvements is a six-lane expressway facility along the C.R. 296 corridor from
U.S. 19 to I-275, where a modification of the existing Roosevelt Boulevard (S.R. 686)
and 1-275 interchange will provide C.R, 296 with access to and from the north and the
south on 1-275. The conceptual design for the modification of the Roosevelt
Boulevard (S.R. 686) and I-275 interchange is illustrated on aerial photography
contained in Appendix A. This proposed action would also provide relief for other
east-west roadways such as Ulmerton Road (S.R. 688) and Park Boulevard. C.R. 294
will carry in excess of 60,000 vehicles per day, with two-thirds of this traffic being
diverted from Ulmerton Road (S.R. 688) and one-third being diverted from Park
Boulevard, If a six-lane expressway with access to 1-275 is not built along the C.R.
296 corridor, traffic forecasts indicate severely congested conditions for Ulmerton
Road (S.R. 688) and Park Boulevard with cach operating at Level of Service F by the

design vear {(2010). With the proposed action, Ulmerton Road (S.R. 688) and Park



Boulevard will operate at an acceptable Level of Service D in the design year (2010).
Details of alternative traffic operations are included in the C.R. 296 and S.R. 686

study reports.

The following sections of this report provide the engineering justification of the
proposed project. The issues addressed include the exisfing, opening year (1993), and
design year (2010) roadway improvements, traffic volumes, safety, and implementation
of the proposed action. Due to the nature of the Interstate’s function to carry inter-
regional traffic, particular attention has been focused on what impact the proposed

action will have on traffic operations on I-275,

Area Sireet System

As shown previously in Exhibit I, I-275 runs primarily north and south in the vicinity
of the proposed interchange modification., I-275 interchanges with the principal east-
west routes of Gandy Boulevard (S.R. 694), Roosevelt Boulevard (S.R. 686), and
Ulmerton Road (S.R. 688) and the principal north-south routes of 9th Street North énd

4th Street North. The following paragraphs describe the existing facilities.

Interstate 275 (§-273) runs primarily north and south in the vicinity of the proposed

action. North of the site, I-275 takes a northeasterly route connecting Hillsborough
and Pinellas Counties over Tampa Bay via the Howard Frankland Bridge. South of
the site, 1-275 takes a southerly route through St. Petersburg providing access to and

from the Sarasota-Bradenton areas over Tampa Bay via the Sunshine Skyway Bridge.



I-275 is a six-lane divided controlled access freeway south of the proposed project and
a four-lane divided facility north of the proﬁoscd project on the Federal Aid Primary
System. The existing laneage of the I-275 mainline facility and the configuration of
the ramps are shown schematically in Exhibit 2. A lane drop northbound and a lane
add-on southbound occurs on the south side of the existing Roosevelt Boulevard (S.R.

686) and I-275 interchange.

The portion of 1-275 between 4th Street North and Gandy. Boulevard (S.R. 694) in
Pinellas County covers a distance of approximately 4.6 miles. There are five existing
freeway interchanges within the study area. A full access interchange is currently
provided at Roosevelt Boulevard (S.R. 686). The interchanges located at 9th Street
North, Ulmerton Road (S.R. 688), and 4th Street North provide only partial access to
and from the north. This section of I1-275 was constructed in 1959 using design
guidelines that were acceptable at that time. In order to reduce the number of grade
separations required, a left-hand entrance ramp was constructed for Ulmerton Road to
northbound 1-275 and a left-hand exit was constructed for southbound I-275 to Sth
Street North. The Gandy Boulevard (S.R. 694) interchange provides access for ali
movements except westbound Gandy Boulevard (S.R. 694) to northbound I-275 and the
reverse movement, The interchange configurations and spacing along 1-275 are

illustrated in Exhibit 3.

Roosevelt Boulevard (S.R. 686) is a primary east-west, four-lane, divided arterial on

the Federal Aid Urban System in Pinellas County. It extends from Gulf Boulevard
(S.R. 699) on the west and to Gandy Boulevard (S.R. 694) on the east. From U.S. 19 to
Gandy Boulevard (S.R. 694), Roosevelt Boulevard (S.R. 686} traverses a rapidly

growing portion of Pinellas County referred to as the Gateway area. Due to



2

4th. St. V

Roosevelt Blvd. (S.R. 686)Y ¥

vy

YYy?yY
Gandy Blvd. (S.R. 694)(‘: Y
Greiner, Inc. YYY

S.R. 688
\\gth. St. N.

I-275

\4“’1. St. N.

\ 9th. St. N.

~

Roosevelt Blvd. (S.R. 6886)

v

A\

Gandy Bivd. (S.R. 694)

¥

FLORIDA DEPARTMENT OF TRANSPORTATION

INTERCHANGE JUSTIFICATION REPORT

C.R. 296/S.R. 686/1-275
INTERCHANGE

Pinelias County, Florida

MAINLINE AND RAMP LANEAGE
EXISTING CONDITIONS

" EXHIBIT 2




|

Not To Sca_le

~ 8700' TO
NEXT RAMP i
N 1500'| 1500 6900’ 2750' 4800"- 1200 5050’ o
( Bl - e v - i} -
: " g
3 E p
@ @ s
> © o
e > E
¢ 2
3 i :
© © ©
; 8 ;
® 0
']
Yorell AN AN
G — fr 7 —
]
L %Q.\A
2 s
=
w
X
[
@
=~ 8500° TO
NEXT RAMP
Q) 3450’ 6450' 3050' 4950’ _|1250) 3300’

Greiner, Inc.

FLORIDA DEPARTMENT OF TRANSPORTATION

INTERCHANGE JUSTIFICATION REPORT

C.R. 296/S5.R. 686/1-275
INTERCHANGE

Pinellas County, Florida

INTERCHANGE LOCATIONS
AND SPACING ON I-275

EXHIBIT 3

_




development locations and geographic constraints, S.R. 686 carries both north-south
and east-west traffic from U8, 19 to the interchange of I-275, which is shown on
Exhibit 4. In addition, a segment of S.R. 686 is co-located with Ulmerton Road (S.R.
688). This existing roadway configuration focuses traffic in the easfcrn portion of the
county through this co-located segment, severely restricting the available capacity of
the system. The proposed action will alleviate this capacity restriction by providing

an alternative major east-west route to [-275.

Ulmerton Road (S.R, 688) is an east-west principal arterial on the Federal Aid Urban
System traversing the entire width of the Pinellas County peninsula. Ulmerton Road’s
eastern terminus occurs at its interchange with I-275. Immediately west of 1-273,

Ulmerton Road is a four-lane divided roadway carrying approximately 21,000 vpd.

Oth_Street North is a north-south arterial serving the St. Petersburg area allowing

vehicles to access I-275 from the south, Its northern terminus occurs at its interchange
with I-275. In this area, 9th Street North is a four-lane divided roadway carrying

approximately 2,800 vpd.

4th Street North is a north-south arterial paralieling 9th Street North to the east. At
its interchange with I-275 it is a four-lane divided roadway carrying approximately

7,400 vpd.

118th Avenue is a two-lane cast-west arterial that has its eastern terminus at 28th

Street.
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28th Street is a two-lane north-south arterial that has its northern terminus at

Roosevelt Boulevard (S.R. 686).

Traffic Volumes

The existing average daily traffic (ADT) and peak-hour (AM and PM) volumes were
obtained from various on-going or recently completed studies within the area
including the C.R. 296 Corridor Study, the S.R. 686 (East Bay Drive/Roosevelt
Boulevard) Project Development and Environmental (PD&E) Study, and the Howard
Frankland Bridge Study. In addition, Greiner, Inc. conducted existing traffic counts
on the I-275/Gandy Boulevard interchange ramps. The existing ADT’s and peak-hour

(AM and PM) traffic volumes are illustrated in Exhibits 5 and 6, respectively.

To assess the impact of the proposed project, traffic volumes were projected to 2010,
the design year for the proposed interchange modification. Sources for the design
year traffic volumes included the projections by the MPO based on the PATS travel
demand model for the S.R. 686 PD&E study and the intercounty travel projections
developed for the Howard Frankland Bridge Study. The design year 2010 traffic
volumes were then backed down by a straight-line percentage of 2.5 per year to obtain

the opening year (1993) traffic volumes.

The ADTs were then converted to directional design hourly volumes (DDHV’s) using a
"K" factor of 8 percent and a "D" factor of 55 percent. The "K" and "D" conversion
factors were determined based on other studies (previously mentioned) being

conducted in the area. For opening vear (1993), the lane configuration for the I-273
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mainline and ramps is illustrated in Exhibit 7 and the 1993 ADT's and DDHV’'s are
shown in Exhibits 8§ and 9, respectively. For the design year {(2010), the lane
configuration for the I-275 mainline and ramps is illustrated in Exhibit 10 and the

2010 ADT's and DDHV’s are shown in Exhibits 11 and 12,

Existing Traffic Operations

Utilizing the existing peak-hour volumes, traffic operation analyses were conducted
for the mainline of 1-275 for the Roosevelt Boulevard (S.R. 686) interchange
(interchange proposed to be modified) and the adjacent interchanges. The distances
between the freeway ramps (as illustrated in Exhibit 3) are such that they are beyond

the realm of weaving as defined in the 1985 Highway Capacity Manual. In addition,

no auxiliary lanes are provided between interchanges. Therefore, the ramp junction
merge and diverge capacities were evaluated using the methodology described in.
Chapter 5, Ramps and Ramp Junctions, of the 1985 Hishwav Capacitv Manual The

capacity calculations for the ramp junctions are contained in Appendix B.

Table ] summarizes the level of service for existing conditions on I-275, As seen in
the table, the existing operating conditions for the mainline and ramp junctions of I-
275 include two areas operating at an unacceptable level of service (below LOS D).
The northbound off ramp at Gandy Boulevard (S.R, 694) operates at LOS F in the AM
peak-hour. This is due to a high diverge volume of 2,035 pcph which proceeds
easterly on Gandy Boulevard to gain access to the Gandy Bridge over Tampa Bay to
the City of Tampa. Dual off-ramps would mitigate this deficiency and enable the I-

275 northbound off-ramp at Gandy Boulevard to provide an acceptable Level of
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Service C for the AM and PM peak hours, The other existing deficiency occurs at the
Ulmerton Road (S.R. 688) on-ramp in the AM peak-hour. This ramp junction operates
at a Level of Service F due to a high merge volume proceeding northeasterly to gain
access to the Howard Frankland Bridge. With dual on-ramps, the Ulmerton Road on-

ramp junction would provide an acceptable level of service.

The levels of service for the two unsignalized intersections at the I1-275 ramp terminals
with Roosevelt Boulevard (S.R. 686) are shown in Table 2. The intersection capacity

analyses are contained in Appendix C.

As illustrated in Table 2, both of the intersections are operating at deficient levels of
service. The southbound and westbound left-turns cause the intersection on the west
side of 1-275 to operate at LOS F. The southbound ieft-turn volume is moderate (17
vph in AM, 27 vph in PM); however, because of the heavy volumes on Roosevelt
Boulevard, there are not enough gaps in the opposing flow of traffic to provide the
left-turning vehicles with an efficient traffic flow, The westbound left-turns are
heavier (295 vph in AM, 222 vph in PM); however, the left-turns are opposed by a

substantial number of eastbound vehicles,

The eastbound left-turning traffic is the limiting factor for the intersection of the
northbound I-275 on-ramp. The intersection operates at an acceptable Level of Service
D in the AM and PM pezak-hours. In order to maintain (east side) and achieve {west
side) an adequate level of service in the future, both of the I-275 ramp intersections
with Roosevelt Boulevard (S.R. 686) will require signalization, The traffic signals,
when installed, should also provide coordinated signal operations between the two

intersections.

13



TABLE 2

EXISTING INTERSECTION CAPACITY ANALYSIS
C.R. 296 Interchange

AM Peak Hour PM Peak Hour
Intersection LOS LOS
Roosevelt Blvd @ 1-275 Ramps (west side) F F
Roosevelt Blvd @ I-275 Ramps (east side) D D

12



Projected Traffic Operations

Evaluation of opening year (1993) and design year (2010) operating conditions were
based on directional design hourly traffic volumes. The analyses were conducted

based on the following assumptions:

K = 8% Buses/RV's = 0%
D= 55% Population Factor = 1.0
PHF = 0.95 Terrain = Level
Trucks = 5% Design Speed = 60 mph

Table 3 summarizes the 1-275 main line and ramp junction levels of service for
opening year (1993) conditions. The northbound off-ramp at Gandy Boulevard (S.R.
694) is projected to operate at Level of Service F, the same level of service as for
existing conditions. With the dual off-ramp improvement, the northbound off-ramp
will operate at Level of Service C. The Ulmerton Road (S.R. 688) on-ramp improves
from Level of Service E (existing AM) to Level of Service D with the add-lanc
included in the interim plan at this ramp junction. The add-lane produces a six-lane
section on I-275 from the Ulmerton Road (S.R. 688) junction across Tampa Bay via the
Howard Frankland Bridge to the City of Tampa. All other I-275 ramp junctions and

mainline sections operate at an adequate level of service.

The I-275 ramp and Roosevelt Boulevard (S.R. 686) intersections (east and west) were
analyzed as signalized intersections for opening year (1993). The intersection to the
west of 1-275 operates at Level of Service B, and the east side intersection operates at

Level of Service A.

13
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Table 4 summarizes the levels of service for design year 2010 conditions. All mainline
sections and ramp junctions maintain an acceptable level of service except the south
side of the Gandy Boulevard and I-275 interchange and the southbound on-ramp at
the Roosevelt Boulevard (S.R. 686) and I-275 interchange. South of the Gandy
Boulevard (S.R. 694) and I-275 interchange, the mainline of the freeway is projected to
operate at Level of Service E both northbound and southbound. The Gandy Boulevard
(S.R. 694) interchange southbound on-ramp is projected to operate at Level of Service
E and the northbound off-ramp is projected to operate at Level of Service F. With the
dual off-ramp improvement, the northbound off-ramp will operate at Level of Service
D. The southbound on-ramp and northbound off-ramp will require two lanes to
provide an acceptable level of service, The mainline section is just into the Level of
Service E range. If the section of I-275 south of Gandy Boulevard is analyzed as a 70
mph design speed facility {instead of the 60 mph design speed assumed in this

analysis), it will provide Level of Service D in the peak hour.

The Roosevelt Boulevard (S.R. 686) and I-275 interchange southbound on-ramp will
require an add-lane. The add-lane will be an auxiliary lane and will terminate at the
Gandy Boulevard (S.R. 694) and 1-275 interchange southbound off-ramp. With this
improvement, the Roosevelt Boulevard (S.R. 686) southbound on-ramp will operate at

Level of Service C during the design year.

Traffic Safety

Accident data was obtained from FDOT for a five-year period (1981 to 1985). Both

detailed and summary accident data were reviewed. The accident data for each of the

15
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major roadway segments in the study area are summarized in Tables 5-A through 7-C.
The three major roadways analyzed were 1-275 (Tables 5A-5G), S.R. 688/Ulmerton

Road (Tables 6A-6C), and S.R. 686/Roosevelt Boulevard {Tables 7A-70C).

The tables provide a listing, by year, of the number of accidents (total accidents as
well as fatalities, injuries, and property damage), traffic volumes, actual accident rate,
critical accident rate, safety ratio, economic loss, and property loss, The safety ratio,
the ratio of the actual accident rate to critical accident rate, is the criteria used to
identify safety problems and/or high accident locations. The critical accident rate is
the statewide average accident rate for a similar facility. Thus, a safety ratio greater
than 1,00 indicates that the facility is experiencing more accidents than would be

anticipated on this type of facility.

As seen in the tables, there are only a few roadway segments that experience a safety
ratio in excess of 1.00. This occurs on I-275 at the 4th Street North interchange. The _
high safety ratio in this area is primarily due to the heavy traffic volumes from the
Howard Frankland Bridge. The 4th Street North interchange is the first decision
point vehicles reach after the Howard Frankland Bridge. Therefore, a substantial
amount of lane changes may be occurring in this area, adding to the potential for
accidents. To the south of the 4th Street North interchange, the traffic volumes are
slightly lower and the accident ratios are all well below 1.00. The future lane
expansion of I-275 in this area will increase the roadway capacity which will increase
the distances between vehicles and reduce the number of conflicts between vehicles
entering, exiting, or crossing the traffic flow. All other roadway segments in the

study area experience a low to moderate safety ratio.
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Alternative Routes

The "No Build" alternative would severely impede traffic flow on the Pinellas County
street system in the Gateway areca. Without the C.R. 296 coﬁnection to 1-275, the
existing east-west arterials would have to accommodate the traffic accessing the
Interstate. Under the "Build" alternative, C.R, 296 would carry a portion of this
traffic. Future traffic projections, conducted for the C.R. 296 Corridor Study and
S.R. 686 PD&E Study, indicate that other east-west arterials, such as Ulmerton Road
(S.R. 688) and Park Boulevard/Gandy Boulevard, do not have sufficient capacity to
accommodate the additional demand in the "No Build" alternative. The "No Build"
alternative in this analysis includes the provision of a six-lane arterial on C.R. 296 to
28th Street. To access the Interstate, traffic on C.R. 296 would travel north on 28th
Street and southeast on Roosevelt Boulevard to access 1-275. Given this circuitous
route, the majority of the traffic desiring to use I-275 would reroute to Uimcrton:

Road or Gandy Boulevard as both of these routes provide direct connections to I-275,

Ulmerton Road is a major east-west arterial traversing central Pinellas County from
the barrier islands to the Howard Frankland Bridge and the City of Tampa. The
available capacity of Ulmerton Road (S.R. 688) is severely restricted in the eastern
portion of the County because a segment of the roadway is co-located with S.R. 686, a

major east-west and north-south arterial.

The alternatives investigated in the S.R. 686 PD&E study indicated that Ulmerton
Road would need to accommodate 113,800 vehicles per day if C.R. 296 did not provide
a direct connection to I-275. Even with improvements on Ulmerton Road to provide

an eight-lane expressway, Ulmerton Road would operate at an unacceptable Level of
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Service F. The details of the traffic analyses are documented in the Traffic
Memorandum published for the S.R. 686 study. The C.R. 296 Corridor Study,
conducted for Pinellas County, indicated that without the extension of C.R. 296 to I-

275, similar unacceptable levels of service would result on Gandy Boulevard.

Without the proposed interchange improvement, the alternative routes of the Pinellas
County arterial street system will not have the ability to accommodate the vehicular
flow of traffic in a safe and efficient manner. Deficient levels of service will occur
on several roadway segments and severe congestion will result, particularly in the
critical segment of Ulmerton Road (S.R. 688) co-located with Roosevelt Boulevard

(S.R. 686).

Cost-Effectiveness Analysis

A cost-effectiveness analysis has been accomplished for the C.R. 296/S.R. 686/1-275
interchange modification project in order to define, in economic terms, the net
benefits which can be expected to be gained if the proposed interchange improvements
are implemented. Basically, the analysis compares the costs of implementing the
improvements to the road user benefits. Costs include costs for engineering design,
right-of-way acquisition, construction, and maintenance of the modified facility.
Benefits include the reduction in road user expenditures which would be expected to
result from a safer and more efficient facility., The specific components of benefits

and costs as identified in the study are discussed in detail in later pages.
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The methodology used in this analysis follows guidelines written in the American
Association of Highway and Transportation Officials (AASHTO) publication, A
Manual On User Benefit Analysis Of Highway and Bus-Transit Improvements, 1977
[1], hercinafter referred to as the "AASHTO Manual” The AASHTO Manual is the
nationally accepted handbook for methodologies appropriate to transportation project
cost-effectiveness analyses, The procedures used in the present study are those
traditionally used in analyses for major federally funded projects such as additions or
modifications to the federal interstate highway system. It should be understood by the
reader that the AASHTO procedure emphasizes road user benefits and highway agency
costs and that secondary costs and benefits, which are difficult or impossible to
quantify, are not included. More on this subject is included in the final paragraphs of

this report section,

Present Value

The AASHTO Manual methodology prescribes the computation of "present value" (PV)
for the periodic costs and benefits for a "No Improvement" alternative and for the
improved condition over a specific time period in order to identify incremental costs
and benefits attributable to the project. To paraphrase the AASHTQO Manual, "Present
Value" is an economic concept representing the translation of costs and/or benefits
occurring over time into a single amount at a single instant (usually the present).
Present value is also called "Present Worth.," "Net Present Value" refers to the net
cumulative present value of a series of costs and benefits occurring over time, and is
derived by applying to each cost or benefit in the series an appropriate discount
factor which converts each cost or benefit to a present value. All costs, benefits, and

other values presented in monetary terms herein are expressed in constant 1988 dollars.
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Discount Rate

The assumption as to the appropriate "discount rate” to use in computing present value
of future costs and benefits is an important one, and deserves some discussion here.
Perhaps the most lucid and concise guidance to discount rate selection is found in the

following passage from the AASHTO Manual:

“The discount rate for performing present value calculations on. public
projects should represent the opportunity cost of capital to the taxpayer,
i.e., the estimated average market rate of return. However, the common
practice of calculating benefits in constant dollars (usually at prices
prevailing when the economy study is made) and discounting benefits at
market rates of interest is in error, because the market or nominal rate
of return includes (1) an allowance for expected infiation as well as (2) a
return that represents the real cost of capital. Thus, if future benefits or
costs are in constant dollars, they will be understated in relation to a
market rate of return, Hence, if future benefits and costs are calculated
in constant dollars, only the real cost of capital should be represented in
the discount rate used. The real cost of capital has been estimated at
about 4 percent in recent years for low-risk investments.”

Based on the AASHTO Manual recommendation, the authors of the présent study have
selected 4 percent as the discount rate for this analysis. However, the sensitivity of
the analysis to increases in the discount rate has been examined by testing also for 7
and 10 percent discount rates. The results are discussed in later pages of this report

section.

Time Period of the Analvsis

Another important study feature is the selection of an analysis period. For the
present study, the years 1991 through 2010 were used. Ideally, costs and benefits for
investments should be analyzed over their entire economic lifetime which ranges from

about five years for some traffic signals to more than 50 years for earthwork and
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some bridges [1}. However, road user beneflits (an important study component) can
only be computed based on traffic volume projections which are rarely available for
more than 20 to 25 years into the future. In the present analysis, traffic data as
estimated for the study are available only through the yvear 2010, Therefore, the year

2010 has been set as the final analysis year,

The middle of the first year, 1991, is estimated to be the time during which a two-
year construction expenditure period would begin. The facility is assumed by the
analysis to be opened to traffic in mid-1993 and benefits and costs for the project are
calculated for a period from that date to the final year, 2010. These assumptions are
appropriately conservative for the economic analysis being undertaken, since benefits
in vears beyond 2010 will certainly be realized as a result of the initial investment,
but cannot be guantified for lack of official traffic volume projections for those
future vears. The important point to be made is that benefits will most likely be ﬁzorc
.than those identified in the analysis. Therefore, if the project is found cost-effective
using these conservative assumptions, project sponsors can be confident in its econdhﬁc

desirability.
Measures of Economic Desirability

The output of this analysis consists of several indices of economic feasibility and

desirability. They are:

¥ Net Present Value (NPV) - The difference between the present value of the

total periodic benefits and the present value of total periodic costs.
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¥ Benefit/Cost (B/C) Ratio - The ratio of the present value of the total periodic

benefits to the present value of the total periodic costs.

* YPayback Period - That length of time required for the present value of

accumulated benefits to overtake the present value of accumulated costs.

¥ Internal Rate of Return (ROR) - A measure of the profitability of the project.

ROR is equal to that discount rate for which NPV =0 and B/C = 1.0.

The NPV and B/C are calculated with equations (I) and (2) respectively:

NPV = PV(AU) - [PV(AD) + PV(aM) - PV(AR)] (1)

B/C = PV(aU) : [PV(AD) + PV(AM) - PV(AR)] (2)

Where:

PV = the present value of the associated parenthetical amount or series of

amounts over time, discounted at the selected discount rate.
AU = reduction in the series of annual highway user expenses due to the
investment (user expenses without the improvement less user expenses with

the improvement); also termed "User Benefit"

Al = increased investment costs due to the construction of the improvement.
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MM = increase in series of annual maintenance and operating costs due to the
construction of the improvement.
AR = residual value of the facility due to the project at the end of the analysis

period.

The "packback period" and "internal rate of return” measures are derived from the
NPV and B/C calculations. The study results are summarized in Tables 8, 9, and 10
at the end of this report section, and receive further introduction and explanation
during later pages. The determination of the values used in the intermediate

calculations are discussed below,

Determination of Values of Benefits

In this section, the evaluation of user benefits, as introduced in equations (1) and

(2) above, is explained and discussed in detail.

The AASHTO Manual prescribes the computation of total road user expenditures
("U") for the condition with the improvement and for a "no improvement" condition,
the difference between them ("AU") représenting changes attributable to the
improvement. If "AU" represents a reduction in road user expenditures, then that

value is a "benefit" and can be used as such in a benefit/cost (B/C) calculation.

For each condition studied, "U" is a summarization of three separate items: 1)

vehicle operating expenses, including fuel (gasoline) costs, lubricating oil costs, tire

wear costs, auto maintenance {and repair) costs, and depreciation {new car) costs; 2)
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vehicle travel time expenses, or the cumulative dollar value of the vehicle

occupants’ time as it moves along a highway at a given speed; and 3) vehicle

accident expenses, based on a historic average of the total dollar value of all

fatality accidents, injury accidents, and property damage accidents which occur on

the various roadway types.

The AASHTO Manual provides tables, nomographs, charts, and formulas for
computing or determining the values of the various components of "U" and
prescribes that future users of the information should index the prices to values

prevailing at the time of the study using the Consumer Price Index [1].

Since the publishing of the AASHTO Manual, the State of Alabama Highway
Department Bureau of Urban Planning has undertaken to aggregate and consolidate
the AASHTO Manual procedures for determining "U" into a more readily usable
format. The result has been a very straightforward, concise handbook entitied Road

User Costs (1980) {2]. Repeated references to the handbook will be made throughout

the following explanation of the calculation of "U" for this analysis.

(1)  Vehicle Operating Expenses

Values for the various vehicle operating expense components are provided in the
Road_User Costs document by road type and by traveling speed. Since changes in
these costs are most sensitive to fuel prices, the values are provided for various fuel
price levels. For the present study, the authors have chosen to use road user cost
values based on fuel prices at $1.00/gallon, the price prevailing in the project area

at the time of this writing,
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{2) Vehicle Travel Time Expenses

To evaluate vehicle travel time expenses, the AASHTO Manual used two studies
from the University of Chicago and Stanford Research Institute [3,4] which
established the value of commuter travel time in the late 1960’s to be approximately
$2.80 per hour. From that basis, the manual used more recent findings of a

Highway Research Record study [5] which showed that time value is sensitive to

trip purpose, traveler’s income levels, and the amount of time saved during a trip
type. In the Road User Cost document, the time value utilized from the AASHTO

Manual was for a 5- to [5-minute work trip [2],

(3) Vehicle Accident Expenses

Accident expenses per vehicle mile of travel were computed in the Road User Cost
document using actual historic vehicle accident statistics for the State of Alabama
and accident costs by type of accident as obtained from the National Safety Council
[2]. Thc accident cost per vehicle mile calculated for Alabama agrees closely with
the AASHTO Manual-reported average accident cost for a mix of freeway and non-
freeway facilities. Therefore, it was deemed appropriate that the Alabama accident

cost values be used intact in the present analysis.

Total Road User Expenses ("1I") and Benefits ("AU"

Total road user expenses ("U") for any given scenario are found from information in

the tables contained in the Road User Costs document as described above.

Assumptions are required as to facility type and assumed average speed for vehicles
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on the facility, The Road User Costs tables provide a "cost-per-vehicle-mile-

traveled” rate which can be multiplied times the total vehicle-miles-traveled for the
improved condition and the "No Improvement condition" for any given year or

years.

In the present study, the traffic volumes and average vehicle operating speeds on
each of the major roadway links in the project vicinity were determined for the
condition with and without ("no improvement") the project. In the "No
Improvement" alternative, the traffic which would use the modified interchange
access if it were in place in future years was assumed to use other available routes

and access points to make this travel,

Annual road user expenses ("U") for the conditions with -and without the
interchange modification were found by applying the cost-per-vehicle—mile—travclcd‘
to the VMT data. The difference ("AU") between the annual road user expenses for
the "No Improvement” alternative and the annual road user expenses for the
condition with the improvements in place can be considered a "benefit" of
implementing the project and is used as such in the B/C ratio calculation. "AU" for
the opening year (1993) and each succeeding year to the final analysis year (2010)

are summarized in Tables 8, 9, and 10 at the end of this section,

Determination of Values of Costs

In the following paragraphs, evaluation of costs, as introduced in eguations (1) and

(2), 1s explained and discussed in detail.
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(I) "AI" Investment Costs

As mentioned previously, "AI" includes costs for engineering design, right-of-way
acquisition, and construction of the facility., It is estimated these costs for the
interchange modification would be approximately $36.2 million. For this analysis, it
is assumed the right-of-way/construction expenditure would begin in mid-1991 and
would span 24 months. The entire {irst phase of the project, including the modified
interchange access, is expected to be completed in mid-19%3. In 1999-2000, an
additional expenditure would be required for the second phase, completing the

freeway section. This is estimated at approximately $44.2 million,

(2) "sM" Maintenance and Qperating Costs

Maintenance costs include routine or periodic upkeep of the facility (patching,
striping, drainage cleanout, landscaping) and replacements (pavement resurfacing,
crash barrier replacement) [1]. This analysis assigns maintenance costs based on the
additional travel lanes anticipated with the improvement at a rate of $2,500.00/lane
mile. In the present project, the early construction would not create a measurable
increment of lane miles over and above the conditions which would be created in
the "no improvement" alternative. Therefore, the "AM" for the early years is zero.
After the year 2000, when additional lanes have been added to accommodate

expected volumes of traffic, the "AM" is calculated to reach $45,000.00 per year.
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(3) “"aAR" Residual Value

The residual value of the project at the end of the analysis period is calculated by
finding the product of the proportion of the remaining life of the facility and its
cost [1]. In the present analysis, the life of the project is presumed to be 25 years.
The study period covers only the first 17 years of the éxpected life of those
improvements constructed in 1993 and only the first 10 years of those constructed in
the vear 2000. Residual value (AR} is the product of the improvements’ estimated
construction costs and a factor which represents the portion of its remaining useful
life at the end of the analysis period. The total value of "AR" is added in the final

year of the analysis (2010),

Conclusions_of the Cost-Effectiveness Analysis

As discussed previously, outputs of the analysis include:

¥  Benefit/Cost Ratio (B/C)
¥  Net Present Value (NPV)
*  Payback Period

*  Internal Rate of Return (ROR)

Tables 8 through 10 provide the results of the computations of these indices of cost-
effectiveness for the proposed interchange modification improvements based on
assumed discount rates of 4, 7, and 10 percent, respectively. The format of the
tables provides the reader with information concerning year-by-year benefits and
costs as assumed in the analysis and a "running computation" of NPV and B/C. The

payback period is indicated by that year in which the NPV becomes a positive
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number and the B/C ratio becomes a number equal to or larger than 1.0. The ROR

is indicated by a note at the bottom of the table.

As indicated in Table 8, assuming a 4 percent discount rate, NPV is equal to
approximately $120 million, the B/C ratio is more than 3.4, the Payback Period is

seven years, and the ROR is greater than 24 percent,

Generally speaking, economic desirability of a project is indicated by a NPV which
is greater than zero, a B/C ratio greater than 1.0, and an ROR greater than the
discount rate. It can be seen from Table 8 that the proposed project meets and well
exceeds these criteria. Therefore, it can be assumed that the project will provide
road user benefits which would exceed project construction, maintenance, and

operating costs.

Tables 9 and 10, in the same format as Taﬁle 8, show results with assumptions as to
the discount rate changed in order to provide the reader wit;1 information
concerning the sensitivity of the analysis to such changed assumptions. It can be
seen from Tables 9 and 10 that the project would exceed traditionally held criteria

for cost-effectiveness even at the high 7 and 10 percent discount rates.

Previous sections of this report section have used only road user benefits to
represent "benefits" and have used facility construction, maintenance, and operation
costs only to represent "costs." That is to say, no attempt has been made to quantify
and include indirect benefits which may result. One such instance includes the
stimulation of business activity as a result of the project. Also, no attempt has been

made to identify secondary "benefits" which may accrue from increased property

43



values along the facility or secondary "costs" which may accrue from deflated
property values. Additionally, no attempt has been made to guantify and include
environmental costs except to include the cost of measures to minimize air, water,

and noise pollution during construction.
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TABLE 8

Atternativer COUNTY ROAD 255
COST EFFECTIVENESS ANALYSIZ
NET PRESENT VALUE AND BENEFIT/COST RATIO

( CONSTANT 1952 DOLLARS )
H T 1) T T L1 ¥ 1)
D CONPOURD s : ; - i j :
POINTEREST | USER | INVESTMENT | MATNTENANCE | RESIDUAL | NET PRESENT 1 BEMEFIT/COLT
FACTOR * 1 BENEFITS 1 COETS 1 COSTS 1 VALUE 1 VALUE [ RATIG R
DYEAR LRV 1l b D 1 w1 R 1o PG
; ; : ; : % 4 ; !
1998 1 1,600 | 61 9,242,506 | 0 | 0 1 (5,845,960) | .69 |
1992 | @.96L5 | B 15,697,508 | £ 6 1 (#8,459,681) b6
933 0 G046 | 4, 7EEG3T 1 5,045,909 8 61 (36,234,757) | £.13 4
1856 1 GLEEBE | 10,048,331 b 6 1 @ 0 (R,468.5%) | 6,55
1995 1 Q.55 0 10,535,331 | g i o | 8 1 (2.460,738) | G54 |
5581 BLERIS | 11,861,837 | g b G F o (3.366,368) | §.50 i
1957 © B.7983 | 11,605,889 | ? | 0 | ¢ 1 5,865,914 1 7
HE L B.759% | 18,165,498 | b ! b 6§ 15.B65.591 | 1,42
1985 1 0.067 | 1E,783,933 0 22,864,756 | b 1 B 1 5ER,EG) 115
260 1 B, 76E6 | 15,426,270 | 22,064,750 | 45,600 | 6§ 2,056,54% | LB
FOBL 1 B.ETSE | 14,099,106 | o1 45,000 ! O 1 11,674,925 | T
206E | GLGASE | 14,745,990 | 61 45,008 | Bob 21,252,544 1,52 1
HB3 L B.6ME | 15,523,527 | 61 45,000 | g1 26,515,559 | i
ZoGh | Q.EGBE | 16,297,244 | 8 | 5,000 | & 1 487723 ! 1,61 3
205 | B.575 1 17,186,545 | ¢ 1 45,066 | @1 50,526,335 PR
2066 1 §.555% 1 17,946,752 | 61 45,000 | 6 1 Gh.457.658 | 1,55
H007 1 0.53IG 1 15,339,589 | B 45,000 ! 6 1 78.501.5% | 2,65
| OEOBE | B.5136 1 19,773,468 | 01 45,000 | 6 1 $8,699,99 | OB
| 2065 | 9.45%6 | 26,794,162 | 61 45,880 | & | 98,852,614 2,35
| 2050 | 0.4745 ¢ 21,783,562 | B i 45,086 | 55,000,252 1 119,205,60¢ | 245 |
| j | j 1 | j i
| ! 1 H l .
* ASSUMES DISCOUNT RATE = 4y NOTE :  INTERNAL RATE OF RETURN = 23.5
H NV = V(ALY - T PVGADD + PV(aY) - PV(AR) )
W B0 = PYAUl £ [ PVGADD + PV(AY) - PVLAR) ]
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TABLE 9

Alternative:

COUINTY ROAD 256

COST EFFECTIVENERS ANALYSI®
KET PRCSENT VALUE AND BENEFIT/COST RATIO

{ CONSTANT

1980 DOLLARS )

COMPOUND | : ! ! i |
e | INTEREST | USER | INVESTMENT | MAINVEWANCE |  RESIDUAL | NET PRESENT | RENEFIT/CORT
i D FACTOR * | BENEFITS 1 COSTS 1 COSTS 1 WALLE | VALUE #% | RATIC +o%
DYEAR T OPVY 1 @l 1 aD 1 e 1 (AR Y NGV SR
1 1 1 1 1 1] i : :
g5t L 1,600 | B 9,042,990 | 6 ¢ 0 (5,043,3800 | 8.6
LL9gE | BLERAE | B 16,067,600 | g BoF (25,6275 N
DREE L GBS 1 4,788,933 1 9,043,900 | poi 6 1 (E9,883,790) 3.2
P19uE 1 08165 1 10,046,938 1 ¢ 2 i b1 (R1A9E.E5E) 837 |
DUES 1 67823 1 10,568,330 1 0 g § 1 (13,653,265) | 8,66 |
$996 1 67030 1 14,061,05 | g | ¢ Bl (5.506.566) 656 |
1997 L G.BESE 1 11,605,555 | g i 5 i B R 1,88
199 1 06287 | 12,185,498 | 6 ¢ ) ¢ 1 5757635 §.55
PL99% 1 0.5320 1 12,700,893 1 22,064,796 | o B oF 4,383,507 1 L8
D 20D | G535 1 13,404,876 1 22,064,750 | 45,800 b (364,753 1 G55 |
D BeE. 1 9.583 1 14,090,180 g0 45,008 | & i 5,775,850 8
| 2egz i 64750 ) 14,765,550 | G 45,000 | B o1 13775855 | 12
L eBgs | 64446 1 15,502,583 § 1 45,008 | G 1 28552080 | 1,33
DEBes i 0.4150 | 16,292,244 g1 45,080 | g1 27,394,085 | 1,47 i
L EERS | 9,367 | 17,100,545 g1 45000 3 ¢ 1 54,003,551 | {50
D oEBeS 1 003684 1 17,988,732 | g1 45,600 | B 1 40,497,658 | 1,65 |
PREET 1 03357 1 12,303,589 | B 45,000 1 3 1 45,363,334 | R
DRRes | G366 | 19,773,408 | 81 45,000 | B0 53009341 | 1,5 |
;20 | B.BOSS | 26,754,168 | 81 45,000 | 81 5520663 | 281
| 2016 | G.2765 | 21,783,568 | B 1 45,080 | 38,060,292 1 75,771,HE | 257 |
| | l s j ! 1 | i
1 1 i 1 (! 1 i H H
* ASSUNES DISCOUNT RATE = 71 NOTE : INTERNAL RATE OF RETURN = 23,5 ¥

NPV = PV(ALY - ©
wak B/C =

PY(AI} + PV{AM) - PV(AR} 1]
PV{ally = [ PVCALY + PV{AM) - PV(AR} ]
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TABLE 10

fiternative:

COUNTY ROAD 2%¢

COST EFFECTIVENESS ANALYEIE
NET PRESENT VALUE AND BENEFIT/COST RATIC
1923 DOLLARE )

{ CONSTANT

3 T H k) ¥ H T 13

; I COMPOUND i i i ] i
| I INTERESY © USER | INVESTMENT | MAINTENANCE | RESIDUAL 1 NET PRESEMT | BERSFIT/C05T ¢
! I FACTOR + | BENEFITE 1 £05TS i fosTS | VALUE I VALUE #% PORATIG #vd |
PYERR D RVY {ald) i (al) ; (ad) ! (&R2 | eV i {B/e
poiEED L 1.96E0 | ¢ 1 5,843,908 ! e | ¢ 1 (5,84 Gabd |
A =P B N E D B 1 16,097,600 1 g & 1 {850 b8y
PARRE 0 B.E284 00 4,782,933 1 3,045,900 | g A R e §oid |
PoIBRA L BUTOIZ L 19,040,331 | 81 @ | 6 1 (21,45 Bl 1
TR N N R L A G R ¢ 1 & i g 1 (14,28 g7
Di%ER L BLARE% L 11,861,822 o1 6 | b | (7.4 e.7:

$957 1 §.0045 1 11,6¢%,833 g | @ | & i (g §.57 i
PAssR T 9,51 | 12,185,480 & | g | & 3y BEE, beisd
POLeER | @,4665 1 12,789,853 1 22,004,756 | @ | @ i i, BRL,504 i.22
PADBD 1 B.4241 1 15,424,275 | 22,864,750 1 45,880 i ¢ | {&,621,279) | £.55 1
LoEERL L3255 1 14,09, 128 | & 45,800 | g 1 2 753,487 1,85 0
PooEEz 1 8.3085 1 14,765,930 g 45,006 | ¢ i 7.568, 168 1 foid ]
2REt B.3185 1 15.522,082 | @1 45,008 | ¢ i 12,852,730 | LaEg |
PEGRA T B.EBET 1 16,252,244 8| 45,000 g i 17,598,548 | ST
P2eRS L B.2RIR b 17,180,945 | o1 45,688 | g | 22,890,257 | £.83
CBEs | B.2388 1 17,945,732 | 61 45,008 | @ 1 e | i.58 1
PApeT i €,2176 1 18,838,585 8 | 45,860 | g 39,450,350 PR
P2ERD L B.IUTE 1 19,775,482 @1 45,098 1 @ i 4,369,517 | 1,60
P 2065 1 @.179% | 2e,754,168 91 85,968 | g 1 5,096,342 1 1,72 1
I 2ot | 8,163 1 21,783,568 | g1 45,088 1 G8,B00,2%2 | 47,871,835 | 2.8
! ! i | ! i f i i
i 1 1 1 E 1 i i i

+  ARSUMES LISCOUNT RATE = 1@ % NOTE : IWTERNAL RATE OF RETURN = 23.5%

HONPY = PVl - [ PV(AD) + PV(aM) - PV(ARI ]
ek B0 = PUGALY ¢ L PV(AT) + PVCAR) - PV(ARY ]
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SUMMARY AND ACTION

The proposed modification of the I-275 access ramps at the Roosevelt Boulevard (S.R.
686) interchange are justified to provide safe and effiqicnt access to the Interstate
highway. As documented herein, traffic operations along mainline I-275 will maintain
an acceptable level of service with the proposed improvement., Furthermore, the
existing arterial street system is grossly inadequate to accommodate projected traffic

volumes safely and efficiently without the proposed project.

The need for the modification of the interchange resulted from extensive analysis of
various alternatives to enable the arterial street system to obtain a satisfactory level
of service in the future, CR, 296 a5 a six~1.ane expressway providing direct access to
I-275 will divert a substantial number of vchicles from Ulmerton Road (S.R. 688) and
Park Boulevard enabling these roadways to attain an acceptable level of service for

the future.

In view of the facts presented in this report, it is proposed and recommended that the
1-275 and Roosevelt Boulevard interchange modification be undertaken, as it is vital
to the transportation needs of Pinelias County. It is further proposed and
recommended that the justification contained herein provides the necessary data and

evaluations for FDOT to recommend approval to the FHWA.
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APPENDIX B
1-275 RAMP ANALYSES

(Under Separate Cover)
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