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EXECUTIVE SUMMARY

Lee County retained the Dover Kohl team to perform a comprehensive study in the
southeastern portion of the county known as the Density Reduction/Groundwater
Resource (DR/GR) area. As part of the study, David Douglas Associates, Inc. (DDAI)
evaluated the impacts of mining operations’ heavy truck traffic on the county
roadways, specifically Alico Road and Corkscrew Road from east of Ben Hill Griffin
Parkway to the county line. The purpose of this report is to assist the county in
determining whether changes in their current policies are needed to better address
the effects of heavy trucks on the roadway system. In addition, the report will assist
the county in determining the feasibility of imposing operation and maintenance fees
for the corridors. The basis for the proposed fee is the accelerated reduction in the
typical pavement life due to the usage by heavy trucks associated with mining
activity.

Interviews with Mine Operators

Interviews were conducted with four individual mine companies operating within Lee
County to obtain their perspective on the transportation issues related to mining
operations. A standard questionnaire was developed and used during the interview
process with all mine operators. Several recurring comments were noted such as:
There is a lack of a statewide method to deal with the mines and concerns related to
truck and transportation issues. Regulations vary by county. The mine operators
would like clear government policy so they can establish business plans accordingly.
The mine operators acknowledge the need for a good transportation system. If
additional assessments are developed, they feel the fees should be applied to all
road users as they already pay extra taxes towards the roadway system.

Surrounding Counties’ Mining Regulations Related to Transportation

A survey of other counties’ mining regulations and related transportation issues was
conducted. The following counties were interviewed; Charlotte, Collier, DeSoto, and
Manatee. Each county has its own approach to mining and related transportation
issues. Transportation mitigation improvements as they relate to the direct impacts
by the mines are being identified by the other counties in their approval process.
Fees are also being assessed for various purposes including roadway maintenance.

Charlotte County assesses a $1/truck fee and it is collected based on an annual
report provided by the mines. Collier County assesses a $1l/truck fee and is
“voluntary”; however, the mines are participating. The mines are given a choice to
either pay this fee or resurface or rebuild the roads within the influence area or within
a two mile service area of the mine whenever the county requests it be done.
Desoto County offers a bonus excavation incentive of $0.10 per cubic yard or
$1.50/truck/trip, if paid additional excavation is permitted. Manatee County requires
a bond for resurfacing impacted roadways. The bond amounts are reviewed on an
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annual basis to see if they need to be updated to better reflect field conditions and if
it is reasonable to update costs.

Traffic Overview

The study included a review of existing traffic data and the collection of additional
traffic data in the Alico Road and Corkscrew Road corridors from east of Ben Hill
Griffin Parkway to the county line. Alico Road, a two lane collector, is experiencing
daily traffic in the range of less than 5,000 vehicles/day with a truck factor range of
43% - 54%. Corkscrew Road, a two lane arterial, is experiencing traffic ranging from
10,000 vehicles/day with a truck factor of 11% just east of Ben Hill Griffin Parkway to
under 5,000 vehicles/day with a truck factor range of 14% - 23% east of Alico Road.
Both of these roadways have experienced a tremendous amount of growth over the
last 10 years, with rates of approximately 80% - 325%.

Traffic Impact Statements (TISs) for the mining developments located within the
roadway corridors were reviewed. This analysis included reviewing four existing
mines and five proposed mines in the study corridor. The study recommends Lee
County develop a consistent policy as it relates to TIS review for mining impacts. The
review of the TISs showed that traffic impacts from mines on an individual basis were
relatively neutral in their effects on the roadway. However, evaluation of the mine
TISs on a cumulative basis indicates most of the mines would require site related
traffic mitigation such as entrance turn lanes, etc. In addition, both roadways’ peak
hour volume Level of Service (LOS) is degraded by the cumulative effect of heavy
truck traffic from existing and proposed mines.

The evaluation of existing traffic volumes plus projected volumes from proposed
mining developments shows that Corkscrew Road from Ben Hill Griffin Parkway to
Alico Road would be considered a high volume facility and planning for its expansion
from two lanes to four lanes will be necessary and should be considered as part of
the development order process for the proposed mining developments.

Pavement Analysis

A pavement analysis was conducted on the roadways using standard pavement
design methodology utilized in the State of Florida. The measured traffic volumes
were projected in different scenarios and are described in detail in Section VII. The
roadway link of Alico Road from Ben Hill Griffin Parkway to the Green Meadow mine
entrance required the most resurfacings or maintenance based on the assumptions
made in all the scenarios. The projected volumes also indicate Corkscrew Road as a
volume critical facility needing to be considered for widening within the next five
years, dependent upon which scenario develops.

Recommendation

A cost analysis was performed to determine a cost per unit of measure for the
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additional maintenance required due to the influence of the heavy truck traffic.
Opinions of probable construction costs were developed for all roadway maintenance
resurfacing required. The number of required resurfacings was identified in the
pavement analysis. An administration fee was added to the calculated costs and the
total maintenance costs were averaged over the 20 year design life of the pavement.
The costs were then determined on a truck per day basis for the two scenarios
potentially occurring. The fees would be charged annually (not a onetime impact
fee).

e The proposed fee for the scenario using existing traffic conditions and
applying a variable growth rate (no approvals of proposed mines) =
$0.08/truck/trip

e The proposed fee for the scenario using existing traffic plus future
development and applying a constant growth rate (approval of proposed
mines) = $0.30/truck/trip

These costs are directional and would be applied to the truck entering and leaving
the mine or doubled for a round trip. These costs are less than the $1.00 per truck
assessed by surrounding counties.

If the county assesses a maintenance fee based upon the pavement and cost
analysis developed in this study, it is recommended the analysis be re-examined
every three years to confirm typical costs, traffic volumes and growth rates. The
analysis should be to better reflect the maintenance and operation costs the roadway
corridor actually experiences.
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INTRODUCTION

The Dover Kohl team was retained by Lee County to perform a comprehensive study
of the southeastern portion of the county known as the Density
Reduction/Groundwater Resource (DR/GR) area. David Douglas Associates, Inc.,
(DDAI) evaluated the impacts of mining operations' heavy truck traffic on the county
roadways, specifically Alico Road and Corkscrew Road. Exhibit 1 identifies the
roadway corridors, adjacent existing mines and currently proposed mines in the area.
The county is interested in determining whether changes in its current policies are
needed to better address the effects of trucks on the roadway system. The county
requested an evaluation of the feasibility of imposing an operation and maintenance
fee for heavy truck users for these corridors. The basis for the fee is the accelerated
reduction in the typical pavement life due to the usage by heavy trucks associated
with mining activity.

The project efforts included several tasks. The first was interviewing four different
companies mining in Lee County to obtain their perspective on the mines as they
relate to transportation issues. The counties of Collier, Charlotte, DeSoto and
Manatee were surveyed with regard to their approach to mines and how they
address related transportation issues. The study also required collecting additional
traffic count data on Corkscrew and Alico roadways, review of available existing
traffic count data and review of Traffic Impact Statements (TISs) for existing and
proposed mining developments submitted to the county. Another task included
researching databases for published articles to determine what other places, if any,
have methodologies dealing with similar issues.

A pavement analysis was performed based upon compiled traffic data to determine
whether Lee County is incurring additional impacts due to the heavy truck traffic
associated with mining activities. As a result, a cost per unit measure was derived to
aid the county in developing an assessment process designed to mitigate heavy
truck impact on the county roadways.
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INTERVIEWS WITH LEE COUNTY
MINING INDUSTRY REPRESENTATIVES

Interviews were conducted in April 2008 with representatives of the mining industry
located in Lee County. These interviews were conducted in an informal workshop
format. Participants included County staff and other representatives of the Dover
Kohl team. Each mine organization represented was interviewed individually without
the benefit of knowing what questions were going to be asked. The questions
presented by DDAI focused on transportation related mining issues. Overall the
mining representatives were informative and receptive to being able to participate in
this information gathering process.

The intent of the interviews was to collect data from the mining industry's perspective
which the county can utilize in developing policy regarding both existing and future
mining operations within the county.

Throughout the interview process, there were several recurring comments
expressed by those representing the mining operations. These included:

» Trucks hauling material from the mines are owned by independent
contractors.

» Most trucking issues on the roadways could be handled with proper
enforcement of existing laws.

» The mines acknowledge the need for a good roadway system; however,
pavement conditions along both Alico and Corkscrew Roads were not
identified as an item of significant concern by the mines.

» The mine and trucking operations already pay extra fuel and user taxes to the
state; consequently, there is a need for justification to collect additional fees
from the mines.

» Any required transportation improvements should be clearly identified in the
county policies. The mine organizations can then properly plan for the
impacts to their businesses.

> Any fees or assessments developed should be equitably distributed among
users of the road whether business or residential.

» Assessment for mining companies, if proposed, can be calculated by the
truck or tonnage for ease of tracking.

» The lack of a consistent statewide manner to deal with mine activity related to
local truck and transportation issues forces mine operators to deal with
varying county regulations and policies designed to address the impacts of
mine activity.
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All of the mine representatives were asked the same questions in separate
meetings. The questions and the responses made to the questions are noted on the
following pages.

Note:  The comments documented were compiled from notes taken and
interpretations made during in the interview process and are not verbatim.
Comments from the Preferred Rock representatives were supplied to the consultant
in written form and were not obtained verbally.
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LEE COUNTY MINING INDUSTRY REPRESENTATIVES
Interview Questions/Responses

Cemex (formally Rinker) (C) Preferred Rock (formerly
Florida Rock (FR) Westwind Mine) (PR)
Youngquist (Y)

1. Please provide your name and the Company you represent.

(C) Tracy Bryant, Patrick Vanasse (RWA), Erik Warm, Matt Mouncey -
Cemex/Rinker Materials

(FR) Lori Sanville, Ron Inge, Scott McCaleb - Florida Rock

(PR) Kevin Traynor - Preferred Rock of Genoa (information provided via e-mail)

(Y) Richard Friday - Youngquist/Resource Conservation Holdings
Is your company actively mining in Lee County?

(C©) Yes

(FR) Yes

(PR) Yes

(Y) Yes

2. In your opinion, what is the biggest issue with respect to mines using
the public road system to transport goods?

(C)  Neighbor complaints regarding how trucks are driven, public perception of
traffic safety versus reality, interaction between trucks/cars and truck speeds

(FR) Alico Road has historically been a truck route. Zoning resolution conditions

require monitoring of traffic. Additional concerns are mixing residential and
truck traffic and impatience of public with trucks. Trucks already pay extra
taxes to the state from user fuel taxes.
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(PR)

(Y)

(©)

(FR)

(PR)

(Y)

(©)

(FR)

(PR)

The mining industry would like the county to recognize that the mines provide
a required resource within the county and the state and that they are not
really any different than any other traffic generating development. Until such
time as the county develops a method to have a fair and reasonable means of
assessing a new development for traffic impacts they create, there will be
conflict and dissatisfaction from the residents. Create a charge for the traffic
impacts, and then create a fund to improve roads and enforce traffic laws. In
addition, all land owners have rights. Developments, including mines, provide
employment and an increased tax base that are beneficial in providing a
means to fund roadway improvements and enhance traffic safety.

Roadway access, the damage trucks are doing to roads and enforcement

Truck safety on public roads is often cited as a concern. Based upon
your observations and knowledge, do you believe this concern is valid?
If not, why not?

Yes. Safety is a big issue. If there are community complaints, Cemex is pro-
active. Cemex periodically hires an off-duty trooper/officer to monitor/write
tickets, etc. The drivers seem to comply with rules for the short term.
Typically the violation is speeding.

No, it is not a concern based upon actual accident history data noted in News
Press July 2007 article.

Vehicle safety is always a concern.
Yes

If yes, what do you believe to be the top 2 reasons for this concern (e.g.
speed, noise, dust, pavement width, pavement deterioration, number of
vehicles on the road, overweight trucks, etc.)?

Speeding, sandblasting of windshields due to absent or defective load covers,
poor condition of roads, dumping of portion of load on the side of the road
after exiting the mine

It is an enforcement issue. Among the concerns are: 1) Independent truck
drivers' speed, 2) Aggressive drivers of cars, and 3) drivers of cars not
understanding truck traffic (ability to stop or accelerate quickly).

County and the state have a responsibility to enforce the traffic laws. If any
vehicle is being operated in a reckless manner and disobeying the traffic
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(Y)

(©
(FR)
(PR)

(Y)

(©
(FR)
(PR)

(Y)

(©)
(FR)

(PR)

(Y)

laws, then safety is absolutely a concern. Also, refer to our response to
guestion #2.

There is a concentration of mines in the area and, consequently, higher truck
traffic. Need to keep roads watered down to keep dust off roads. Also,
maintenance is always an issue.

Does your company use trucks to transport mining materials?

If yes:

What is the typical type of truck used?

Mini-wheeler-24 tons (68,000 to 80,000 pound gross weight)

Mini-wheeler

Tri-axle

Mini-wheeler and long hauler

What is the typical load size?

24 tons

22 tons

20-25 tons

24 tons

How are load sizes tracked by your company?

Trucks are weighed before they leave the mine and issued a weight ticket.

Trucks are weighed before they leave the mine and issued a weight ticket.

Prior to leaving the site, trucks are weighed on a hydraulic scale and a ticket
is issued.

Inbound scales record the empty truck weight. Trucks are then weighed
going out. If they are too heavy or too light, some product is removed or
added at the scale site (Inventory is located at the scales).
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(©
(FR)

(PR)

(Y)

(©)

(FR)
(PR)

(Y)

(©)

(FR)

(PR)

(Y)

(©)

How does your company track the types of trucks used or the number
of trucks loaded to carry the materials?

Trucks are issued trip tickets at the mine.

Loads are charged by the ton and weighed before leaving the site.
Sometimes fill dirt is by the truck.

Truck types are not tracked.
Tickets
If no, how does your company transport its mining materials?

In Lee County only trucking is used. In other parts of the state/country, rail is
used.

All transport is by truck.
No tracking on the types of trucks. We track sales to customers.
Trucks only

Do you think stacking of trucks on-site as opposed to off-site is
workable for mines? If so, how much stacking space is reasonable?

Yes. Stacking depends on the location of the mine. They rely on traffic
engineer input regarding this.

Florida Rock has a private access road of £ 2 1/2 miles. As to other mines,
that is an issue for the county to address.

Yes, varies on the available real estate the mine has. If we could open the
gates early, we could have at least 50 trucks on site at once.

Stacking should be on-site. Depends on the site, but 1,000-1,200 ft. range.
Youngquist mine provides possibility for straight line, weaving or 2-deep
stacking.

Should accesses in and out of mine sites have a paved surface?

Yes, at least an apron to the right-of-way. Best practice is to pave to the
scales for bigger operations.
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(FR)

(PR)

(Y)

Florida Rock believes the access should be paved as theirs is. It minimizes
dust. Florida Rock is actively looking into purchasing a wash down system.
Additionally, Florida Rock has speed bumps for speed control leaving the
quarry.

Paved roads in the site will help the dust control.

Yes, paved lanes to control dust. If not paved can utilize water truck or tire
wash.

Do you think turn lanes into a mine should be required?

(©)
(FR)

(PR)

(Y)

(©)

(FR)
(PR)

(Y)

(©)
(FR)

Depends on the individual site.

They already have turn lanes.

Based on the existing conditions of the road on which the mine is located,
turn lanes are a practical alternative. A traffic engineer should review for each

condition.

Turn lanes are a traffic issue; lowers the speed, safer turn-in radius, width of
entrance, etc. are all part of the entrance issue.

Should these improvements be in place prior to the active
commencement of removal of materials from the site?

If required for safety purposes, improvements should be in place before
removal of materials begins, not after the fact.

Florida Rock's "improvements" are already functioning.

No comment.

Traffic issue. Turn lanes have historically been required when you meet
warrants. Cheaper to put in upfront when you can plan for it. You don't know
the cost or requirements later on.

Are the truckers you utilize mine employees or independent
contractors? Who owns the trucks used to transport your mining
materials?

Trucks are independent and work for third party.

Independent contractors
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(PR)

(Y)

(©

(FR)

(PR)

(Y)

(©)

(FR)

We do not directly employ truck drivers. Our clients are either the trucking
companies or companies who hire the trucking companies.

Independent paid by hour or material

Does your company have a truck management program? Do trucks
utilize truck wash down areas prior to leaving your site? Do you
provide training to positively affect driver behavior? Do you check the
safety of vehicles?

Each quarter Cemex Transportation Division has a Trucker Appreciation Day
when safety rules are reviewed and truckers sign off on them. If there have
been complaints, they are addressed at this time. Some times there are
language barriers.

Florida Rock conducts an annual trucker's forum. At that time, Florida Rock
reviews site rules, how to tarp, where to tarp, speed, etc. Safety of vehicles is
an FDOT issue, and they actively inspect on the roadway. Miners do not
want the liability that comes with "truck safety" issues.

Signs are posted to use Alico Road. Best Management Practices (BMPS)
may encourage some sort of plan and companies to encourage safety (i.e.,
GPS tracking of vehicles). Florida Rock occasionally bans drivers from their
mine due to number of traffic infractions.

They do not employ the truck drivers or the trucks.

No, but have banned trucks (or threatened to). We have wash down areas.
Enforcement of safety practices is an issue.

Do you feel it is reasonable for mine operators to be assessed a fee for
roadway maintenance upgrades or capacity improvements? Why? Why
not?

Agreement may be reached if working dialogue is achieved involving all
responsible parties.

Fees on Alico Road were agreed on through Zoning process. (Harper
Brothers/Florida Rock zoning resolution). You can not single out the mines.
What about delivery trucks, etc? The fee must be the same for all.
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(PR)

(Y)

(©)
(FR)

(PR)

(Y)

10.

(©)

(FR)

(PR)

(Y)

As long as it is set up front and is relative to ALL development. It should also
be used for enforcement.

Some kind of taxing district for something toward road maintenance for those
who have direct access on Corkscrew. It should be fair to all users of the
roadway.

How far should the influence of the mine be considered on the roadway
system?

Would like input of traffic consultant.

There could be a truck route carrying large volumes of trucks to the nearest
collector or arterial.

No comment.

Everyone, including residences, could pay their share for their "zone."
Example: Corkscrew residences/businesses pay for Corkscrew, Alico for
Alico, etc.

Would your company/employer be willing to voluntarily pay for
upgrades necessary to support continued use of the roadway by truck
traffic?

Needs to be assessed as part of BMPs and not out of the realm of possibility.

Florida Rock already built Alico road. If Florida Rock builds a plant on Green
Meadows Road, they might pave it as well. They are not willing to pay any
additional monies as they are paying enough taxes as is. Maybe would
consider funding law enforcement monitoring of truck traffic.

Roadway improvements cannot be solely funded by an existing operation. All
parties that use the road should have equal responsibility based on their use.

Yes, as long as it is fair for everyone. |If set up, it should apply to any mine
that connects to Corkscrew. There are limits to their generosity.

If not, do you think it is appropriate for the county to impose a user fee
or improvement/maintenance assessments against mine owners and/or
truck drivers to fund the needed improvements?
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No comment.
Fees should be shared by everyone that uses the roadways.

Roadway improvements cannot be funded solely by an existing operation. All
parties that use the road should have equal responsibility based on their use.

Fees should be for maintenance and be fairly applied to all users.

If an assessment was imposed, what would be the easiest way for it to
be tracked/assessed (i.e. truck, axle, cubic yards, daily trips, etc.)?

Trucks could be monitored or charged by the ton.

Tonnage or truck. Fees should be collected from new mines or renewal.
Money should go to maintenance and operation fund only for the road(s) the
mines are using.

It should be based on trips. That way it relates to all developments.

Tonnage, cubic yards, etc.

If the fee/assessment is adopted, who should pay the fee/assessment?
Why?

This is an industrial area; therefore, each user should pay a fair and equitable
share.

Florida Rock would be paying twice, because they originally built Alico Road.

It is a cost that will be passed on to the customer, so either the mine or the
trucker could be charged.

Simply needs to be fair for all that should pay.

Are you involved with other areas of state and mine issues concerning
transportation on the public road systems? Are you aware of other
programs which Lee County might consider regarding this issue?

Yes, Citrus County to Dade County to Lee County. Every county is different.
Suggested that the county look for information throughout other areas of the
country.
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Some global BMPs, Traffic Impact Statement (TIS) annual basis, annual
monitoring reports and renewals as opposed to every 5 years typify market
demand.

Not involved in other areas except for Collier County. Collier County is
assessing $1/truck - cap at $1.5 million. Companies can self-report.

No, but we have mining operations in other parts of the country. Counties
and towns in Pennsylvania create traffic impact districts that are written into
their local ordinances. Rates are public knowledge and are based on number
of truck trips. When permitting for a new development of any kind requires
approval, the owner is required to make the payment. There are no
surprises.

No. There may be a program in Palm Beach County. They thought they saw
it in an article.

Do you believe there is a benefit to establishing specific truck routes?

Look at the individual neighborhood/location. Seems to be a win/win for all
when truck route is mapped out.

Areas with truck routes seem no different. The traffic is the same with cars
and trucks mixed. Just a way to put a different name on same function of the
road.

Only if they can be enforced.

No opinion but OK with traveling down Alico. Not sure of consequences of
this type of program.

Please provide any additional comments/information of which you
would like Lee County to be aware.

Encourage consistency on TIS and establish the rules and cost upfront so
they can be planned for.

New regulations should affect new mines only.
No comment offered.
Enforcement is important. You need to be fair about road maintenance. Fix

drainage problem on Corkscrew and get the water off the road before county
puts too much money into pavement upgrades to the roadway.
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SURVEY OF OTHER COUNTIES’
MINING REGULATIONS AND
RELATED TRANSPORTATION ISSUES

Interviews were held in May and June of 2008 with staff members of Desoto,
Manatee, Charlotte and Collier counties. These interviews were conducted in an
informal meeting format with Lee County staff and DDAI representatives. Each
county visited was interviewed individually without the benefit of knowing what
guestions were going to be asked. The questions presented by DDAI focused on
transportation issues associated with mining. Overall, the county representatives
were informative and receptive to being able to participate in this information
gathering process.

The intent of the interviews was to collect data from the counties in the southwestern
part of the state to glean their approach to the mining industries operating in their
particular county. In turn, Lee County will take these approaches into consideration
when Lee County develops or updates its policies regarding the mining operations
within Lee County.

Through the interview process, several recurring comments were expressed by the
various counties. Among these were:

» There does not appear to be a consistent way to deal with mine related truck
and transportation issues throughout the region. Each county has its own set
of issues and has developed its own policies to address the issues of concern
to them.

> Lee County is somewhat unique in the material being excavated. Mining
limerock aggregate is limited to Collier, Lee and southern Charlotte counties.
Charlotte, Manatee and Desoto counties deal predominately with sand/dirt
mines and Manatee deals predominately with phosphate mines.

» Some of the counties in the Southwest Florida area are looking at Lee County
as a leader in this development of mining regulations.

» When mines are accessing county roadways, paved entrances and turn lanes
are typically required as site related improvements.

» The volume of material excavated and number of trucks hauling material out
of the mine are tracked in periodic reports prepared by the mines and
reviewed by the counties.

» Administrative fees are assessed by the counties to assist in reviewing mine
reports, renewals and code enforcement compliance.

» Transportation improvements such as turn lanes, additional lanes,
intersection improvements and resurfacing improvements are being identified
by the counties as conditions of the initial and or renewal permit approval
process.

» The mines limits of influence on the roadway system are generally limited to
the nearest arterial / collector dispersion point.
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» Assessments or voluntary programs have been implemented for roadway
maintenance by three of the four counties interviewed.  These fees range
from 10 cents per cubic yard to $1 per truck. These fees are based more on
what is deemed to be appropriate or politically acceptable than on a precise
rationale.

» Mine operations have threatened litigation with respect to the various fees
implemented/charged and proposed by the interviewed counties. The threat
of litigation has influenced the amount and manner of collecting these fees.
To date the threat of litigation has not become a reality and, in noted
instances, the fees/assessments are being paid.

» The counties do require bonding for the mine reclamation activities.

Note: All of the county representatives were asked the same questions in separate
meetings. The questions and the comments made to the questions are noted on the
following pages. The comments documented were compiled from notes taken and
interpretations made during in the interview process and are not verbatim.
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SURVEY OF OTHER COUNTY REPRESENTATIVES
Interview Questions/Responses

Charlotte County (CH) DeSoto County (D)

Collier County (C) Manatee County (M)

1. County and Representatives

(CH) Gary M. Grossman, P.E., Assistant Transportation Engineer, Public Works
Barbara Jefferies, Land Development Supervisor, Building Construction
Services, Land Development
Wesley A. Millard, P.E., Transportation Engineer, Public Works

(C) Collier County
Nick Casalanguida, Director, Transportation Planning, Transportation
Services Division
Stan Chrzanowski, P.E., Engineering Review Manager, Engineering Services
Department
William A. Spencer, Engineer, Engineering Services Department

(D) DeSoto County
Bartley E. Arrington, P.E., County Engineer
Jason Green, Planning and Zoning

(M)  Manatee County
Craig England, Right-of-Way Supervisor, Public Works Dept.
Neal M. Parker, Sr., P.G., Environmental Program Manager, Mining Division

2. Are mining activities a concern in your county right now? What seems
to be the biggest issue to the miners? Public? County? Are these
concerns the same whether the activity is related to a "sand pit" or an
aggregate operation? Have you seen an increase in applications for
mining approvals?

(CH) Mining issues are a concern in Charlotte County.
Miners — Regulations are accepted by the large corporate mines as they help
bring equality to all mines. Casual miners, primarily small fill pit operators,
feel over-regulated and regulations are just hindrances.
Public - Would like to see some control — need more reclamation. There is
one person in county excavation department. When Hurricane Charley hit,
the county felt overwhelmed by the amount of trucks that were in the county.
Neighbors feel "abused" with so many mine and trucking operations going on.

(C) Mines are mostly aggregate; there is one sand pit and another one is being

permitted. There are six active mine operations in the county right now.
Activity is market driven.
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The concerns depend on the location within the county. Among the biggest
issues are blasting, water resources/mine pollution and traffic safety issues.
These are public and county concerns. There are no major or reoccurring
complaints from mines themselves.

The public’'s main issue is blasting. The county has lowered the blasting rate
two to three times. Traffic safety is also an issue, but it seems the trucks are
not the problem. Due to the volume of truck traffic, most violations are by
cars trying to negotiate the trucks.

There is a limited amount of aggregate in the county. Most mines are sand &
fill pits that are typically 50-60 feet deep.

Miners' concern is not being able to meet the current regulations. Public and
county staff were behind a new ordinance proposal that was adopted in May
of 2007 to help protect the public. This allowed staff to have an enforcement
mechanism for the mines.

Miners are allowed to increase dig areas by as much as 50% based on the
way the ordinance reads. The ordinance provides levels of bonus thresholds
for increased areas for excavating. Bonus is granted for donating right of
way, setting up extra storm water capacity for future use, donating 10 cents
per cubic yard for roadway maintenance and upgrades and a couple of
categories noted in the ordinance.

Mining activity is down due to market conditions. Only a few mines have
been permitted under the new ordinance.

Geology is different in Manatee County than in Lee County. No need to really
blast. The county consists more of small dirt/sand pits and lots of phosphate
mines. Some of the miners concerns are: water quality, avoid wetlands,
minimize off-site disturbances. Public concerns are: road damage and dust.
Public works monitors roadway issues.

How are mines permitted in your county? What zoning category are
they allowed in? What are the minimum criteria that a mine activity
must meet in order to be permitted? (i.e. location, size, compatibility,
etc.) Were the mines that are in operation today subject to these
requirements? If you could change or improve the permitting
process/requirements applicable to mines in your county, what would
you add or subtract?

Charlotte County has a 10-year window to bring mines up to new code. After
that, mines have to ask for extensions for meeting new requirements. Mines
are allowed in the EM (Excavation and Mining) land use designation. These
mines utilize the Special Exception process. Once the Special Exception is
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approved, an Excavation Permit (similar to a Development Order) is issued. If
a mine is not zoned EM, then a Rezone and Future Land Use change is
required to allow the mine to excavate. The rezone is heard by a Hearing
Examiner and then moved on to Board of County Commissioners for final
approval. Once the property has been properly rezoned, the Property
Appraiser will reassess from AG to Commercial.

Mines are permitted through Conditional Use, renewed every 3/5/10 years
(determined per case). Conditional Use goes before Board for renewal.
Conditions are placed upon the mines in this process. Mines are permitted in
AG and are regulated under the Conditional Use.

There is a separate excavation permit. Mines are inspected under this
permit. Permit can go "dormant”; however, it remains "active" as long as it is
renewed annually.

The amount of trucks in and out of the mines are estimated by an engineer
and documented in a Traffic Impact Statement for the mine.

The county ordinance has four categories for approving a mine application.
The categories are based on size of proposed mine. Mines are allowed within
the zoning category A10 (Agricultural — 1 unit/10 ac.). Categories 3 & 4
require a special exception and B.O.C.C. approval. Time periods for mine
categories are 10 years. The ordinance allows one extension of the time
period.

The county has an approved Ordinance 04-39 that identifies the permitting
requirements. Basically, sand mines have to have a pre-application
conference with county staff. Then they are heard by Hearing Examiner.
Once approved, the application is converted to an Operational Permit.

Do you regulate mines after the initial permit is issued? What are the
main ways your county regulates mines right now? How are these
requirements imposed upon the mines? Zoning or development
review? Other permits? Do you have a problem with the mines
complying with the regulations?

Currently 121 million cubic yards have been permitted. There are 43 mines
pending which will bring the total to 430 million cubic yards when all permits
are issued. Lee County moratorium has helped push miners into Charlotte
County. Mining symposium was held in Charlotte County several months
ago.

There are monthly inspections at a cost to the mines of $200 per inspection.
It has been determined that it is not necessary to inspect some mines every
month, but it is necessary to inspect some mines two to three times per
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month. Regardless, County can only charge one inspection fee per month.
The county usually collects a year worth of fees upfront. At the end of
excavation, the county counts how many inspections were actually done and
balances the account at that time.

Mines are given notice prior to visits but not enough to change their practices.
The mines in Collier County have been very good at complying with the rules
and regulations.

Regulation is based on Zoning Ordinance 2007-10. Code enforcement
monitors mines. Signed and sealed reports on how much is excavated and
confirmed by survey is required on an annual basis. Truck issues of traveling
across county lines can’'t be addressed as this affects trade issues. They
can't tax outside of county.

Operational Permits are renewed every five years. A Master Mining Plan with
all details is good for 15-20 years. Large mines (1000-1500 acres) must meet
DRI thresholds per the approved county ordinance( Ordinance 04-32, Section
732).

Where are the majority of the mines located within the county? Why?
Is this location dictated by the location of the aggregate or a Board
policy decision? What are the uses in the area around the mines (i.e.
residential, AG, etc.). Do your zoning or land use maps target areas for
mining?

Aggregate is located in the southern portion of the county along SR 31 and
US 41. Most other mines are sand pits located in the eastern portion of the
county. Only one mine is located in the western portion of the county-
Rotunda area. This mine is problematic with roadway problems and
reclamation issues.

The mines are located on the east side of county as there is less
development there. Location is limited by AG zoning.

The majority of the mines are located in the southwest portion of the county
along Kings Highway and SR 31. Phosphate is located in the northern part of
the county but it is not being mined.

Majority of Manatee mines are in the northeast corner of county which access
SR 62 to Parrish to SR 301. The major or larger mines are located on state
roadways so they have direct access or access the state road after a short
trip on a county roadway.

Is access to the mines limited to a few main roadways?
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CR 74 - Bermont Rd., SR 31. However, there is a county-wide impact as all
new homes and developments need fill.

The main roads impacted are Immokalee Road, CR 951 and Oil Well Road.
Kings Highway/SR 31; SW & South Central part of County
Most of the mines have direct access onto SR 62; some are on SR 64.

Mines and transportation - What are the biggest transportation issues
related to mining activity on the public road system in your county?

Transportation issues include speed, safety and pavement deterioration.

Impacts to residential areas and impacts to major intersections. Mines are
subject to concurrency requirements on the roadways.

The county has determined through visual observation that there is a
noticeable impact on the roadways (i.e. rutting in the lanes) but has not
guantified the issue. Additional concerns are congestion, primarily relating to
intermingling of cars and dump trucks.

The county feels that there is minimal impact on county roads since most of
the mines are located on and access via State roads. They feel that once a
truck accesses a State road, it is the state's responsibility to address impacts.

Have residents living around your mines had issues or have they
mounted organized complaints against mining trucks?

Yes, residents have been very vocal. Miners are defending their position.
Residents are very vocal.

Their outcry led to zoning regulations for mining. No complaints on dust and
dirt but did notice deterioration of road conditions and the need to fix
shoulders.  Public has complained about truck speed and the trucks
destroying the roadway.

Majority of complaints are about dust and minor issues.

Mentioned most of the time as issues for trucks and mines on the
transportation system are speed, noise, dust, safety and pavement

deterioration. What are your thoughts on the pavement issue?

Transportation issues include speed, safety and pavement deterioration. The
County assesses a Roadway Service Life Reduction Fee for the pavement at
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$1/truck. No specific rationale for the fee. The fee was based on a focus
group suggestion. Miners are paying this fee without any real objection.

Quarterly or semi-annual traffic monitoring reports are required to be
submitted to the county by the mines. The mines provide truck counts which
are included in the reports. Upon receipt of the reports, the county road
maintenance department goes out and inspects the roads and their condition.
If improvements are determined to be needed, these are addressed with the
mines.

Congestion, pavement deterioration, and noise are issues. A special
pavement design is not currently required for the mines. They just have to
meet minimum county and/or FDOT standards.

The county is mostly concerned with pavement deterioration and alligatoring
cracks. Prior to approval of the operational phase the county requires the
mines to perform pavement testing that identifies pre/post deterioration. The
mines are responsible for all testing.

In regard to the safety issue, it is more of a public perception than an actual
documented problem in the county.

Does the county have a pavement management system in place? If yes,
does the county use it in assessing pavement deterioration related to
the mines and truck traffic? If not, are you likely to consider any
regulations specific to trucks that transport mined products?

County has a pavement management system in place. Gas tax money is
used for resurfacing and is not specific as to the location where it is spent.
Not certain how the deterioration is determined. The County Engineer
typically assesses the pavement conditions.

The road maintenance director has a goal for a pavement management
system, but it is not funded. There is no money set aside for Operation and
Maintenance. The county’s pavement management system really is the
inspection process they do with the mines' renewal process or monitoring
report review process.

No. There is not a pavement management system in place.

Yes, pavement assessment used for resurfacing program. The mines put up
bonds and they are based on a Certified Engineer's Cost Opinion. Also, a
truck route system is in place. The routes are patrolled by the Sheriff, police
and citizens. Cost for this monitoring is not borne by the mines.
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What are the typical trucks and load sizes used on the public road
system concerning mining materials that you are aware of? Are these
tracked in your organization?

Trucks and load sizes generally fall into the mini-wheeler category of 20-22
tons. The mines track trucks as they enter and exit at the onsite weigh station.
The mines are required to keep truck tickets and provide them to the county
as part of their annual report requirements. The county charges a $1200
review fee per annual report.

Includes mostly mini-wheelers or the 22-24 ton trucks. There are a few trucks
with trailers. Daily truck counts are provided with the monitoring reports.

Most of the trucks carry 14-16 cubic yard. Yardage is counted at the weigh
station on site. Every three months load tickets are collected by the county.
This helps regulate the approved excavation volumes.

Typically trucks range in size from 16-18 cubic yard mini-wheelers and
sometimes larger. Trucks can't leave the site from scale if overweight. If the
truck is overweight, mines remove material at exit gate to ensure proper
tonnage. The county feels there is a problem with empty trucks not staying on
established truck routes.

Do you require stacking of trucks on-site as opposed to offsite for
mines? If so how much stacking space is required? How do you
determine the amount of stacking space needed to support the mining
activity?  Are there any complaints from surrounding neighbors
regarding use of the truck stacking areas? Are these areas paved?

There are no stacking requirements. Trucks line up inside the mine property.
The need for stacking requirements has not yet been determined. So far
there are no complaints from neighbors concerning this.

Existing mines can stack on the roadway but have sufficient space to stack
on-site as the scale houses are typically set back in the site. Goal is to
maintain stacking internally as part of Conditional Use approval. New mines
will be required to stack on-site. The distance for stacking is estimated on
use, not on a set formula. Mines must pave with in the public right-of-way
limits but not on site. Trucks are not let off-site at certain times so as not to
conflict with traffic.

Yes, the amount of stacking distance is on a case by case basis. Turn lanes
are required for safety issues and are required when the mine opens for
business.
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Stacking is not an issue in Manatee County. Mostly rail for phosphate; one
phosphate mine does transport using trucks. There is a noise ordinance; no
real complaints.

Do you require accesses in and out of mine sites to have a paved
surface? Do you require turn lanes into a mine site even if they do not
trip turn lane thresholds?

Entrance aprons are paved if the road is paved. Turn lanes are required if on
a county collector or arterial road.

Surfaces are paved to the public access point(s); not required internally.
Mines are required to keep dust down. Left and right turn lanes are required.
On major roads acceleration and deceleration lanes are required. At certain
trip thresholds, an additional lane is required on two lane roads.

No. Requirement for paved access in and out of mines is determined on a
case by case. If the mine accesses an arterial/collector then the accesses
are required to be paved. The turn lanes are required to be installed upfront if
the mine is located on an arterial and if the mine is located on a side road, the
closest intersection may be required to be upgraded (i.e. large pavement
radii, widening of lanes).

No, the county follows state requirements as most of the mines access state
roads. Signage & warning lights are used at entrances.

Does your county require the mine operation to have a truck
management program (i.e. truck wash down area before leaving the site,
driver behavior training)? If yes, what does it include? Is the program
as implemented by the mines effective? Why or why not?

There is no requirement for a truck management program yet. However,
some mines have requested one be implemented.

There are no code requirements addressing this issue. Some mines have
gravel near the entrances to knock dirt off the tires or areas they drive through
to wash down tires (per NPDES standard). County is not considering a
formal program.

No. On-site improvements require a scale house to monitor loads. The scale
house is typically located a distance of 150 feet plus or minus from the right-
of-way.

Yes, for phosphate mines. The mines check for drugs, speed, distance
between trucks (four minutes between trucks). Trucks are monitored by
Sheriff at the expense of mines. Trans Phos - has GPS for truck location;
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they have had one accident that resulted in fatality. No trucking when school
buses are on roads - during pick up/drop off times.

The county does require that the phosphate mines only allow one trucking
company to service the mine. Independent truckers are not permitted to haul.

Does the county assess a fee, require a bond amount or some other
form of payment from the mine operation for roadway maintenance,
upgrades, or capacity improvements? How is this implemented? What
is the amount changed based upon?

The $1/truck fee is being challenged. This could result in possible litigation.
The fee is to be used for maintenance only, not capacity. Money is collected
based on annual report provided by the mines.

The county used to collect a 4.7 cents per cubic yard charge for road damage
fee. When this was challenged at the county level by the mines (rationale
being this was double taxation because of gas tax), this policy was
discontinued, but the money was not returned. If mines complained about
monies they had paid, the money was credited to the mine against the
currently required $1/truck fee noted below.

A $1/truck fee is now charged and is “voluntary,” however, the mines are
participating. The mines are given a choice to either pay this fee or resurface
or rebuild the roads within the influence area or two mile service area of the
mine whenever the county requests it. The mines typically choose to pay the
fee.

Some capacity improvements are required in the approval process of the
mine. For example one mine had to build a four lane road that was noted in
the County Long Range Plan in order to get access to a site as access was
not going to be allowed through a local neighborhood.

The fees are identified in Ordinance 2007-10. Fees are utilized primarily for
maintenance but can also be used to improve capacity of the roadway
system. If fees are not used within seven years then they must be refunded.
The fees have been suspended for this year. Prior fees for the last 1 %2 years
have been refunded. The bonus excavation enticement of 10 cents per cubic
yard noted in the ordinance is to be used for roadway upgrading and
maintenance and also provides a 3 cents per cubic yard fee to cover Code
Enforcement administrative efforts.

County requires a bond for resurfacing. They require a professional engineer
to provide an estimate for the bond. The bond amounts are checked on an
annual basis to see if they need to be updated to better reflect field conditions
and update costs.
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How far is the influence of the mine considered on the public roadway
system for this fee or other funding mechanism?

Mine's impact is considered to be to the nearest arterial. The trucks travel
county-wide. In the past fees were based on length of haul route to the first
arterial/collector dispersion point.

Influence is generally considered to first major collector/arterial. Then the
dispersion of the trucks is considered enough as the influence is reduced to
an acceptable level.

Until the trucks access a state facility.

An influence limit is regarded as soon as the connection is made to the state
road system. In Manatee County, local roads connect to state roads fairly
quickly. Therefore, most of the burden lies on the state facility.

If you do have an assessment, what was the rationale or legal basis for
developing and charging the fee or bond amount? Is it available for our
review/use?

Proposed $1l/truck was based on a focus group recommendation. No
specific calculation was done. Miners participated in the group.

Mines could choose to resurface the roads they impact or pay the $1/truck
fee. They chose to pay the county $1/truck fee so the county can resurface or
rebuild. The $1 per truck is close to the old 4.7 cents per cubic yard figure but
no specific calculation was developed. Some in the county suggested this fee
was too low but the $1 was what prevailed. The old 4.7 cents per cubic yard
was estimated by looking at the yards of dirt to be excavated, number of
trucks, repair cost to the roads and then the number was generated. This
process was similar to the methodology Lee County used in 2002 to calculate
its proposed fee.

Yes, the county had an outside consultant prepare a formula accounting for
number of vehicles, number of trucks, resurfacing cost per mile, etc. The
assessment that was determined (several dollars/cubic yard) was deemed
unreasonable and it was not implemented.

An engineer's cost opinion that is bonded is all that is required.
Transportation analysis for phosphate industries requires signage and
warning lights, etc. on state roads
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If the county does have an assessment or other funding mechanism,
how does the county track? By the truck, axle, cubic yard, etc? How
does the county collect the fee?

County tracks trucks by the data noted in the annual report. The fee is
collected at this time as well.

The $1/truck voluntary fee is based on mines scales records and is collected
quarterly for high volume mines and annually for low volume mines.

The fees noted previously are based on cubic yard and are tracked by
guarterly reports produced by the mines. It was noted that most of the
county’s money for roadways comes from FDOT for their rural county
program.

There is no assessment. No impact fee, just taxes.

Is the money accumulated in a special fund or account? Is the
spending of the fee limited to specific areas? Who controls how and
when the money is spent? What are the criteria applicable to the
expenditures?

The fund is used in the county; districts are not set up yet. Staff does not
have an ordinance that dictates where they can spend the money.

Money goes into a road maintenance fund and is anticipated to be spent in
areas where collected. None of the fund has been spent yet. Presumably the
road maintenance department will determine where the funds will be spent.

The county is now pursuing mines for impact and capacity fees in the
approval process. These fees would stay with the land and credited to future
development if it is considered a higher use that would generate additional
impact fees.

Money collected is intended to be used in area collected but can be used
anywhere in the county.
Phosphate mines pay taxes per ton (state regulated); 16% of per ton -
$.22/ton. The administrative fee runs Environmental Division and pays for
potential litigation fees.

Have the mines volunteered in the spirit of a good neighbor or in their
perceived best interest any transportation improvements? Have mines
made off-site transportation improvements in areas surrounding the
mine operations? Were these voluntary or required improvements? Do
you know whether any of the mines have made improvements for
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surrounding neighbors in order to obtain approvals or settle claims
related to the mine operations?

Mines have not volunteered any improvements or made off-site transportation
improvements. Mines have bought out neighbors, added landscaping, added
mufflers to excavation equipment, offered bus turn outs etc. to appease
neighbors.

Mines are doing things for the neighbors that are not required by the county in
some cases. Some mines do come in up front planning for turn lanes that the
county requires instead of being asked. Some mines have planted buffers,
bought homes, etc.

Previously, the mines made minimal voluntary improvements. They waited
until the requirements/stipulations of the Conditional Use were triggered.

Mines are not proactive. They are required by permit to coordinate with
adjacent development(s) for berming/operations, etc.

Are there other programs, policies, ordinances that you are aware of or
are considering implementing regarding mining activity?

Charlotte County is looking at Lee County for leadership. Charlotte County
may add buffering, etc. Some upfront, proactive measures would make a
difference.

Mining impact fees are anticipated to be implemented in the next 3-6 months.
Well zones are being set for pollution control that limits the allowable
excavation. Inspection fees are being changed to a "per trip" charge instead
of charging one fee per month.

Some truck route designations are being considered. Maybe add some
additional law enforcement requirements. Possible change to the conditional
use is to reduce the amount of engineering analysis required up front in the
zoning permitting process and delay until later in the development permitting
process.

The county is modifying the current ordinance now. Operators came to
county for protection from illegal pits. Miners spend a lot of money upfront
and they would rather have the regulations on the mines to ensure all pits are
operating on the same rules and regulations.

Do your regulations provide for post mining reclamation standards
(plantings, slope regrading, etc.) or post mining uses after reclamation
is completed?
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There are standards, but reclamation has not been routinely enforced in the
county. Old mines allow native vegetation to grow which looks bad. There is
a $3,000/acre bond for littoral zone plantings and shaping of 6:1 slopes.

Yes, there is a requirement to post a reclamation bond. The bond is for
restoring 4:1 slopes around lakes and to add littoral zones and plantings. The
bond varies from $25,000 minimum to $1,000,000 maximum.

Yes, they are required to have useable or developable property once the
mines are complete.

Ordinance 04-39, Section 732 identifies the requirements. The dirt mines
follow Section 732 which requires them to provide a plan and bond it.
Radiation is a concern in the county, along with littoral areas and slope
requirements. In regard to phosphate mines, most of the ordinance concerns
reclamation. The mines are required to set up in units/cells and reclaim same
way. All mines must comply with state and county requirements. Sand pits
usually around 99 acres which is under the 100 acre permitting threshold
criteria of Southwest Florida Water management District. Smaller ones can
be shut down if non-operational over 1 year.

Anything else you would like to add to the conversation?
No additional comments.

Designated truck routes are not perceived to be needed as trucks and the
material they transport is needed in all areas of the county.

No other comments.

No other comments.
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TRAFFIC COUNT REPORT

In developing the approach to the truck impact evaluation, a review of traffic data
was required to appropriately analyze the affected roadway corridors. The number
of overall vehicles and the proportioned amount of related truck traffic was identified
in the study area. The data was used in the traffic volume comparisons along with
the pavement and cost analysis. After a preliminary evaluation of available traffic
data (limited to the county’s annual traffic report), it was determined that additional
counts were needed and were gathered by DDAI.

DDAI obtained 72-hour traffic machine classification counts (directional volumes at
15-minute increments) at three locations on Corkscrew Road and at three locations
on Alico Road. Appendix 1 (Figure 1) shows the locations. The counts were
performed on three separate occasions targeting the historical peak traffic
consecutive months of February, March and April of 2008. From these traffic
counts, the following traffic data was generated:

» Current corridor traffic counts
» Current corridor system traffic with K & D Factors
» Volume and percentage of trucks, T factor of trucks for the corridor

Table IV.1 is a summary of the items noted above. A complete copy of the traffic
count report with count locations together with parameter definitions, additional
explanation and obtained results is provided in Appendix 1.

In addition, 72 hour volume driveway counts were obtained and accompanied by
four hour manual verification counts on three separate occasions in the consecutive
months noted above. They were obtained at the main entrances for the following
mines; Preferred Rock (formally Westwind), RMC, University Lake/West Lake, Alico
Road/Green Meadow, Rinker, and Ginn. Appendix 1 includes a map (Figure 1)
delineating these locations. This data was utilized in the Traffic Impact Statement
Review section of this report. The actual count results were compared against the
previously supplied Traffic Impact Statements submitted for the mine developments
as a part of the county development approval process.

In classifying the corridors, Corkscrew Road from Ben Hill Griffin Parkway to the
County line is classified as an arterial, and Alico Road from Ben Hill Griffin Parkway
to Corkscrew Road is classified as a major collector. These classifications are
provided in the Lee County Administrative Code Section 11-1. The classification
information is important to help develop a fuller perspective for the traffic count data.

In Table 1V.2, for rural arterials and collectors, the general ranges for high and low
Average Annual Daily Traffic (AADT) volume facilities are noted. Based on this
information and the traffic data noted in Table IV.1, the eastern portion of Corkscrew
Road and all of Alico Road are considered low volume transportation facilities.
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However, the segment of Corkscrew Road from Ben Hill Griffin Parkway to Alico
Road is one exception, as this portion of the roadway falls in the medium volume
range.

In addition to historic traffic count data, Average Daily Traffic (ADT) from the 2007
Lee County Traffic Count Report was compared with other similar roadways around
the County. Refer to Table 1V.3. This comparison showed that the Corkscrew Road
and Alico Road corridors have experienced tremendous traffic growth rates over the
past 10 years. The rates are some of the highest in the County. The rates were
calculated for a total and yearly growth rate between the 1998 and the 2007
volumes.

When the peak volumes were recorded, they did not necessarily coincide with the
2007 volumes. There can be a number of factors that affect when the peaks occur
within roadway corridors. The downturn in the economy over the past year or two
has affected the demand for new homes and commercial development. This in turn
has affected the demand for construction materials which affect the mining
production and related travel. Also along Alico Road, ongoing roadway construction
in the area over the past few years has impacted the routes traveled by the public.
Consequently, in some cases the peak volumes were not used in the growth rate
figures. If the calculated growth rates presented continue at their historic pace after
the current slowdown in the economy eases, portions of these roadways will need to
be considered for expansion in the next few years in order to maintain desired
Levels of Service (LOS). The section of Corkscrew Road from Ben Hill Griffin
Parkway to Alico Road has the highest traffic volumes and will be the first priority for
widening.

DDAI calculated the percentages for truck traffic. Note, the county does not record
truck traffic data and the FDOT does record truck percentages on the state highways
in the county (Table IV.4). The truck percentages on state highways do have a
significant range depending on the type of facility and location. The closer the state
roadway is to the mining areas in the county, the higher the truck percentages are in
regard to the AADT. The figures provided in Table IV.1 indicate a wide range of truck
percentages in terms of average daily traffic. The data is consistent with the
expectations of higher truck traffic in the study corridors and in fact are some of the
highest truck percentages of average daily traffic in the county. However, when
looking at the actual volume figures, the truck volume is in the same volume range
as some other state roads in the county where heavy truck traffic is present.

The above information was used as a basis to assist in the overall evaluation of the
truck impacts in subsequent sections of this report.
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STANDARDS FOR LOW AND HIGH VOLUME HIGHWAYS

ANNUAL AVERAGE DAILY VOLUMES

TABLE IV.2
Highway Type Low Volume High Volume
AADT AADT
ARTERIALS - URBAN
2-Lane Facility 16,000 20,000
4-Lane Facility 37,000 43,000
6-Lane Facility 55,000 64,000
8-Lane Facility 69,000 80,000
ARTERIALS - RURAL
2-Lane Facility 9,000 14,000
4-Lane Facility 38,000 47,000
6-Lane Facility 58,000 71,000
COLLECTOR - URBAN
2-Lane Facility 11,000 16,000
4-Lane Facility 37,000 45,000
COLLECTOR - RURAL
2-Lane Facility 8,000 13,000
4-Lane Facility 30,000 38,000

LOW VOLUME

HIGH VOLUME

Facilities are highway types with projected design years AADT volume
equal to or less than the low volume values shown.

Facilities are highway types with projected design year AADT volume
equal to or greater than the high volume values shown.

Source: Topic #625-000-007 Plans Preparation Manual, Volume 1- English, Revised Jan 2007
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TYPICAL STATE ROAD VOLUMES
AND TRUCK FACTORS IN LEE COUNTY
TABLE IV.4

State Road AADT Two "T" Factor
Way Volume
SR 78, West of Chiquita Blvd 13,500 13.98%
SR 78, East of Old US 41 36,500 8.48%
SR 78, East of Pondella Rd 30,000 9.44%
SR 78, East of Nalle Grade Rd 11,800 17.97%
SR 80, West of Veronica Shoemaker Blvd 28,000 4.48%
SR 80, East of SR 31 36,000 10.98%
SR 80, East of Buckingham Road 21,000 14.02%
SR 80, East of Herzog Road 18,600 19.38%
SR 82, West of Bell Blvd S 10,600 16.69%
SR 82, NW of Buckingham Road 31,000 11.24%
SR 82, East of Gunnery 23,000 9.56%
SR 31, South of North River Road 11,100 43.89%
SR 31, North of SR 80 12,500 33.16%
SR 865, San Carlos Blvd, Matanzas Pass Bridge 21,000 3.53%
SR 865, San Carlos Blvd, N of Summerlin Rd 16,000 3.18%
SR 867, McGregor Blvd, South of College Pkwy 38,500 3.91%
SR 93/ 1-75 South of Corkscrew 84,000 14.42%
SR 93/ 1-75 South of Alico 78,000 16.97%
SR 45, US 41, North of Bonita Beach Rd 50,000 5.01%
SR 45, US 41, North of Alico Rd 61,500 5.39%
SR 45, US 41, North of Colonial Blvd 63,000 3.03%
SR 45, US 41, South of Charlotte Co 17,900 17.98%

Notes:

1. All values obtained from the FDOT 2006 Annual Average Daily Traffic Report.

2. All T factors are actual measured numbers.
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TRAFFIC IMPACT STATEMENT REVIEW

Another component of the truck impact evaluation consisted of reviewing the Traffic
Impact Statements (TISs) for the existing and proposed mines along Alico Road
and Corkscrew Road. The TISs were submitted to the county in response to
county requirements for monitoring the existing mines and for approval of the new
proposed mine development applications. The review was performed to determine
the cumulative traffic on the roadways. The data was then used to approximate the
Level of Service (LOS) that can be anticipated along the corridors with the
additional impact of the proposed mining developments.

The TISs are developed utilizing excavation projections anticipated to occur over a
period of time. Truck trips are then calculated proportionate to excavated material
to be transported. The number of truck trips are converted to passenger car
equivalents and added to the other vehicles needed to support the mining
operations. The total trips and peak volumes are then projected onto the county
roadway systems. Development impacts are measured in accordance with the Lee
County Turn Lane Policy mitigation thresholds to identify required site related
improvements with a primary focus on the need for offsite turn lanes. Any required
improvements are generally made a part of the county approval process. The TIS
also includes a LOS analysis to insure the increased traffic from the proposed
development does not reduce the LOS of the adjacent roadway segment below an
acceptable level.

The TIS LOS analysis should account for all existing and approved traffic in its
background traffic data. However, it is not required by the county to include
anticipated developments along the corridor, which have not been permitted at the
time the TIS is submitted. To properly plan for future roadway needs, all the TISs
submitted in a rapidly developing roadway corridor should be evaluated on a
cumulative basis. The TISs reviewed as a part of this study included three existing
mines on Alico Road along with one existing and five proposed mines on Corkscrew
Road; one proposed and one existing mine on SR 82 and one proposed mine on
Bonita Beach Road.

The data from the TISs are compiled and summarized in Table V.1 for the mines
along Corkscrew Road, Table V.2 for the mines along Alico Road, and Table V.3 for
the mines along SR 82 and Bonita Beach Road.

When looking at the assumptions for each individual TIS, several differences in
methodology made it difficult to compare traffic projections from one mine to
another. Items such as the amount of excavation as it relates to material expansion
or shrinkage factors applied, years of mining anticipated, hours of operation
estimated and passenger car equivalent factors applied are not consistent within all
TISs. Inconsistency in these factors will yield varied results for the different mine
developments. To address this issue, DDAI recommends that the county consider
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standardizing these factors for future mine developments.

Another issue revealed by the review of the TISs along Corkscrew Road is that
individual developments did not trigger the need for site related turn lane
improvements due to the threshold of the existing opposing volumes in the peak
hour being less than 500 vehicles. However, looking at the cumulative opposing
volumes generated from the five proposed mines with the existing opposing traffic,
some of the proposed mines would have triggered the need for site related turn lane
improvements.  These results will need to be re-examined if additional
developments are considered for county approval within these roadway corridors.

As noted in the Traffic Count section of this report, additional traffic counts were
obtained at the main entrances for the following mines; Preferred Rock ( formally
Westwind), RMC, University Lake/West Lake, Alico Road/Green Meadow, Rinker,
and Ginn. These counts are summarized in Table V.4 and are indicated on Tables
V.1-3 for comparison to the projected traffic data identified in the individual TISs.

In comparing the actual count data with the projected TIS trip generation data,
several observations were evident. The AM peak hour volumes are consistent
while PM peak hour projections are over estimated consistently by approximately 80
percent. The daily trips at the Preferred Rock mine were consistent and the
University mine counts proved to be well below the estimated results. The other
existing mines did not have daily data for comparison.

It should be noted that the actual data for this report was collected in a down market
cycle and in a different economic climate the AM peak hour and daily traffic volumes
would likely have been considerably higher. The method for estimating the peak
hour and daily traffic volumes should be re-examined, as the actual data collected in
either up or down economic market cycle will yield inconsistencies with projections,
which relates to the inconsistency issue in the TIS preparation process noted
above. The county should consider having the TISs updated with actual traffic
count data when the mines provide annual reports or renewal applications.

LOS for the peak hour, bi-directional, service volumes was calculated for both the
Alico Road and Corkscrew Road corridors for existing conditions and including the
projected cumulative impacts of the proposed new mining developments. The TISs
prepared did check the LOS for the particular development being considered. The
TIS projections are for the peak hour, peak direction and all TISs indicated that the
LOS would be above the County standard of LOS E. Table V.5 summarizes the
proposed developments’ peak hour bi-directional trips, daily trips and distributions
on Corkscrew Road and Alico Road based on the submitted TISs. Table V.6
indicates the corridors’ existing peak hour, bi-directional service volumes and
related LOS based on the County Link Specific Service Volumes on Arterials in Lee
County (2004 Data). The LOS for Corkscrew Road is in the B and D ranges
depending on location. The LOS on Alico Road is in the B and C range depending
on location. The LOS indicated all are above the county requirement of LOS E.
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The projected volumes from proposed developments were then added to the
existing volumes and the LOS was derived. The LOS is degraded on each link.
The LOS on Alico Road was in the D range and the LOS on Corkscrew Road was in
the B or E range depending on location. They are still equal to or above the
accepted LOS E threshold. The two lane segment on Corkscrew Road between
Ben Hill Griffin Parkway and Alico Road was LOS E. It is the most critical segment
from a LOS standpoint. Again, the results will vary and the LOS will degrade further
if additional developments are considered for county approval within these roadway
corridors. The county has recently received preliminary information regarding
several more potential new mining operations in the study corridor. No traffic
analysis has been submitted or performed on the potential truck impacts that could
result from these operations. It can be assumed however that the need for
additional roadway capacity enhancements will be required if these potential mines
are approved.

When looking at the Average Daily Traffic (ADT), Table V.7, the ADT projections
with the proposed developments indicate that the segment of Corkscrew Road
discussed above will be considered a high volume facility and planning for its
expansion from two lanes to four lanes is necessary and should be considered by
the county as part of the review for the proposed developments. This
recommendation is made even though the LOS which is related to the ADT is still
considered acceptable at E, as opposed to being at LOS F, which is the capacity
standard accepted for concurrency purposes. Even though the operational LOS is
projected at E, planning for expansion of capacity is necessary when volumes are
considered high and many of the roadway parameters are less than desirable from
a traffic operational and safety perspective.

Finally, Table V.8 is presented to summarize the truck projections without the
passenger car equivalent factor included. These figures are utilized in the Cost
Analysis section of the report. The table also confirms the actual ADT counts are
significantly less than the TIS truck projections which is reflective of the current
market climate and the demand for mined material.
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TRAFFIC IMPACT STATEMENT REVIEW SECTION
Corkscrew Road Mines

Table V.1
MINE MINE DATA Weekday A.M. Peak Hour Weekday P.M. Peak Hour Daily
Westwind Mine 602 Ac In Out Total In Out Total 2-Way
TIS August 2006 9,500,000 CY
10 Yr
Total Truck Trips (12 hr/day) 17 17 34 17 17 34 414
Total Passenger Car Equivalent 29 29 58 29 29 58 705
Employee/ Vendor Trips 3 3 6 3 3 6 71
Total Trips 32 32 64 32 32 64 776
TurnLn-LHT In
Driveway 6 FTE Traffic Counts 26 21 47 1 12 13 772
Schwab Materials 600 Ac.
TIS Jan 2007 60,114,962 CY
20 Yr
Total Truck Trips (9 hr/day) 86 86 172 86 86 172 1542
Total Passenger Car Equivalent (1.7) 146 146 292 146 146 292 2621
Employee/ Vendor Trips (10%) 15 14 29 14 15 29 262
Total Trips 161 160 321 160 161 321 2883
Turn Ln - Not Required
Estero Group IPD 318.6 Ac.
TIS May 2006 9,603,948 CY
10 Yr
Total Truck Trips (12 hr/day) 17 17 34 17 17 34 414
Total Passenger Car Equivalent 29 29 58 29 29 58 705
Employee/ Vendor Trips 3 3 6 3 3 6 71
Total Trips 32 32 64 32 32 64 776
Turn Ln - Not Required
Golf Rock Mine 144.8 Ac.
TIS Dec 2006 18,300,000 CY
10 Yr
Total Truck Trips (9 hr/day) 40 40 80 40 40 80 705
Total Passenger Car Equivalent 70 65 135 65 70 135 1200
Employee/ Vendor Trips 10 5 15 5 10 15 120
Total Trips 80 70 150 70 80 150 1320
Turn Ln - Not Required
Corkscrew Excavation 1365.5 Ac.
TIS June 2007 81480844 CY
15Yr
Total Truck Trips (9 hr/day) 155 155 310 155 155 310 2786
Total Passenger Car Equivalent 264 263 527 263 264 527 4736
Employee/ Vendor Trips 27 26 53 26 27 53 474
Total Trips 291 289 580 289 291 580 5210
Turn Ln - Not Required
Cypress Bay MPD 1153 Ac.
TIS July 2007 11,596,000 CY
4Yr
Total Truck Trips (12 hr/day) 53 43 96 43 53 96 1032
Total Passenger Car Equivalent (1.2) 62 52 114 52 62 114 1248
Employee/ Vendor Trips 10 0 10 0 10 10 120
Total Trips 72 52 124 52 72 124 1368
Turn Ln - Not Required
Existing Mines
Proposed Mines
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TRAFFIC IMPACT STATEMENT REVIEW SECTION
Alico Road Mines

Table V.2
MINE MINE DATA Weekday A.M. Peak Hour Weekday P.M. Peak Hour Daily
University - West Lake IPD 1,995.3 Ac In Out Total In Out Total 2-Way
TIS March 2005, Feb 2008 146,801,498 CY
20 Yr
Total Truck Trips (12 hr/day) 130 130 260 130 130 260 3120
Total Passenger Car Equivalent (1.7) 220 220 440 220 220 440 5305
Employee/ Vendor Trips (10%) 20 0 20 0 20 20 0
Total Trips 240 220 460 220 240 260 5305
Turn Ln - Not Required
Driveway 7 FTE Traffic Counts 67 66 133 19 30 49 1620
Green Meadow Mine ** Ac
TIS Feb 2006 CcY
Yr
No Current Data Provided
Total Truck Trips (? hr/day)
Total Passenger Car Equivalent
Employee/ Vendor Trips
Total Trips
Turn Ln - LHT In
Driveway 5 FTE Traffic Counts 162 153 315 17 65 82 3134
CSR Rinker Mine* Ac
TIS May 2006 2,975,000 TN/YR
Yr
Total Truck Trips (12 hr/day)* 42 42 84 42 42 84 *x
Total Passenger Car Equivalent (1.7) 71 71 142 71 71 142 **
Employee/ Vendor Trips 0 0 0 0 75 75 *x
Total Trips 71 71 142 71 146 217 *
Turn Ln - LHT In
Driveways 1, 2, 3 & 4 FTE Traffic Counts 58 119 177 13 31 44 3301
* Includes Mine, Asphalt and Concrete Trucks
** Current data not provided l:] Existing Mines
D Proposed Mines
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TRAFFIC IMPACT STATEMENT REVIEW SECTION
SR 82 and Bonita Beach Rd. Mines

Table V.3
MINE MINE DATA Weekday A.M. Peak Hour Weekday P.M. Peak Hour Daily
Bell Road Mine - SR 82 261.6 Ac. In Out Total In Out Total 2-Way
TIS April 2006 8,000,000 CY
8 Yr
Total Truck Trips (10 hr/day) 22 22 44 22 22 44 444
Total Passenger Car Equivalent 38 37 75 37 38 75 755
Employee/ Vendor Trips 4 4 8 4 4 8 76
Total Trips 42 41 83 41 42 83 831
Turn Ln - LHT - In
Kanzler Mine - SR 82 23.9 Ac
TIS March 2007 2,490,000 CY
4 Yr
Total Truck Trips (10 hr/day) 20 20 40 20 20 40 396
Total Passenger Car Equivalent 34 34 68 34 34 68 674
Employee/ Vendor Trips 4 4 8 4 4 8 68
Total Trips 38 38 76 38 38 76 742
Turn Ln - LHT - In
Plumosa Pit - BBR 38.7 Ac
TIS July 2007 815,000 CY
3Yr
Total Truck Trips (9 hr/day) 8 8 16 8 8 16 140
Total Passenger Car Equivalent 14 13 27 13 14 27 238
Employee/ Vendor Trips 2 1 3 1 2 3 24
Total Trips 16 14 30 14 16 30 262
Turn Ln - Not Required
[[] Existing Mines
[] Proposed Mines
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SUMMARY OF DRIVEWAY TRAFFIC COUNTS

TABLE V.4

Driveway Volume Counts - Average AM & PM Peak

Location Manual Counts
Avg AM Avg PM
NB/EB || SB/WB || Total NB/EB [ SB/WB || Total

Driveway 1 0 32 32 0 3 3
Driveway 2 25 1 26 1 0 1
Driveway 3 15 21 36 3 1 4
Driveway 4 80 65 145 9 27 36
Driveway 5 162 153 315 17 65 82
Driveway 6 26 21 47 1 12 13
Driveway 7 67 66 133 19 30 49
Driveway 8 27 39 66 18 5 23

Driveway Volume Counts - 3 Month Daily Average

Location Daily Avg
NB/EB || SB/WB | Total

Driveway 1 0 210 210

Driveway 2 336 0 336

Driveway 3 73 428 501

Driveway 4 1141 1113 2254

Driveway 5 1541 1593 3134

Driveway 6 404 368 772

Driveway 7 842 778 1620

Driveway 8 700 540 1240
Source: Data From FTE Traffic Count Report dated 5/8/2008
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DATABASE RESEARCH

As a component of the truck impact evaluation, DDAI researched numerous
engineering resources to determine if the feasibility or need for roadway operation
and maintenance fees to address impacts created by heavy mining vehicles has
been identified or utilized in similar situations or geographic areas. Relevant
reference articles reviewed are summarized in this report.

The primary effort was concentrated on researching online databases of several
institutions. Listed below are the various sources used to procure relevant articles,
scientific papers, and reports reviewed.

= American Association of State Highway and Transportation Officials
= American Public Works Association

= American Society of Civil Engineers

= Eastern Asia Society for Transportation Standards
» Federal Highway Administration

» Florida Department of Transportation

= Institute of Transportation Engineers

= Journal of Transportation Engineering

= Journal of Infrastructure Systems

= QOregon Department of Transportation

= Texas A&M University

= Transportation Research Board

= Cornell University

= University of Michigan

Several available operation and maintenance fee alternatives were noted in the
course of the research. Recurring alternatives vary by location but in general the
following are the most common means of collecting transportation operation and
maintenance funds.

= Motor Vehicle fuel tax

= Vehicle registration fees

= Vehicle mileage road user fee

= Heavy truck road user fee

=  Weight-mile tax (ESAL-mile tax)
= Public toll roads

= Private toll roads
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Assignment of cost allocation to roadway users may be derived using several
combinations of the above listed alternatives. As members of the local mining
community already pay special fuel and user taxes to the state, an alternative
assessment tool may be appropriate. The most common assessment involves
collecting roadway truck trip data and associating the data with typical vehicle
weights and/or vehicle miles traveled. The truck trip data is then divided into vehicle
classification, weight, number of axles or aggregated as a single group. The
roadway and maintenance and operation costs directly associated with the impacts
created by the specific user groups are then assigned accordingly to each group.

Many of the articles reviewed specifically reference the heavy truck related damage
on a roadway and employ the methodology that vehicles responsible for creating the
most damage to a roadway should bear the additional costs associated with
diminishing the roadway’s life cycle.

The State of Florida, Department of Transportation Flexible Pavement Design
Manual provides a method of relating the relative damage caused by different axle
loadings using the 18,000 pound equivalent single axle load (ESAL). It is well
documented that heavy truck trips cause the major part of roadway damage as it
relates to total Average Daily Traffic (ADT) on any given roadway.

While the research in this section of the report noted many commonalities of
approach within the articles researched, it should not be considered as an all-
inclusive study of this complex subject. Furthermore, it demonstrates that there are
many different ways to quantify this issue. The following pages provide more detail
on references and brief abstracts of the pertinent documents.
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REFERENCES

The study of the allocation of maintenance and operation costs on local heavy
vehicle traffic has not been extensively investigated or researched by the
engineering community. The numerous articles, papers and studies reviewed
contained information regarding cost allocation and evaluation of pavement
damaged caused by heavy vehicles from sources primarily focused at the state and
federal levels. While not all inclusive, the sources listed below proved to be helpful
resources for the study.

1. Allocation of Pavement Damage Due to Trucks Using a Marginal Cost
Method; Transportation Research Board Paper No. 98-1283; Hajek J, Tighe
S L; Hutchinson B; Paper No. 98-1283; Pages 50 — 56; 1998

2. Alternate Financing Sources for Alabama Highways; Department of
Civil, Construction, and Environmental Engineering, University of
Alabama _at Birmingham; Sisiopiku, VP; Waid, J C; Rizk, T; McLeod, R;
Robbins, W; UTCA Report Number 05114; August 2006

3. Alternatives to the Motor Fuel Tax; Oregon Department of Transportation in
association with Transportation Research Group, Center for Urban Studies,
and Portland State University; Rufolo, A M; Berttini, R L; Kimpel, T; December
2001

4, Analyzing Highway Damage Costs Attributed to Truck Traffic of
Processed Meats and Related Industries in Southwest Kansas; Chunxiao
Liu; Civil, Environmental, and Architectural Engineering of the University of
Kansas; Chapters 5 and 6

5. Effects of Heavy Vehicle Characteristics on Pavement Response and
Performance Final Report Project 1-25(1); The University of Michigan
Transportation Research Institute; Gillespie, T D; Karamihas, S M; Cebon, D;
Sawyers, M W; Nasim, M A; Hansen, W; Ehsan, N; August 1992

6. Estimating Heavy Vehicle Road Wear Costs for Bituminous- Surfaced
Arterial Roads; J. Transportation Engrg.; Pages 103 — 110; Martin, T C;
August 2007

7. Evaluation of Damage Potential for Pavements Due to Overweight Truck

Traffic; J. Infrastructure Systems Vol. 133, Issue 5, Pages 308-317; Oh J;
Fernando E G; Lytton R L; May 2007

8. Highway Cost Allocation Study; Oregon Department of Administrative
Services; ECONorthwest Ltd; January 2007
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10.

11.

12.

13.

14.

15.

Impact Assessment of the Requlation of Heavy Truck Operations;
School of Civil and Environmental Engineering at Cornell University;
Meyburg, A H; Schuler, R E, Saphores, J D; Project 17-7-88-B; September
1994

Influence of Various Material and Traffic Inputs on Flexible Pavement
Design Methods for Alabama Roadways; J. Transportation Engrg.; Pages
455 — 461, Stroup-Gardiner, M; Turochy, R E; Carter A; August 2007

Investigation of the Effects of Routine Overweight Truck Traffic on
SHA4/48; Texas Transportation Institute The Texas A&M University System;
Project 0-4184; Fernando, E G; 2006

Multi-Layer Pavement Structural Analysis Using Method of Equivalent
Thickness, Case Study: Jakarta - Cikampek Toll Road; Journal of Eastern
Asia Society for Transportation Studies; Vol. 6; Pages 55-65; Subagio, B S;
Cahyananto, H T; Rachman, A; Mardiyah, S; 2005

Pavement Management Justifies Equitable Fee for Gravel Hauling on
Town of Plymouth Roadways; American Public Works Association; Darling,
G; June 2004

Performance of Flexible Pavement Maintenance Treatments in the Long
Term Pavement Performance for SPS-3 Experiment; Kathleen T. Hall,
Carlos E. Correa, Amy L. Simpson; Transportation Research Board Paper
No. 03-4526; Transportation Research Record 1823; Pages 47 — 54

Performance of Flexible Pavement Rehabilitation Treatments in the
Long Term Pavement Performance for SPS-5 Experiment; Kathleen T.
Hall, Carlos E. Correa, Amy L. Simpson; Transportation Research Board
Paper No. 03-4523; Transportation Research Board Record 1823 Pages 93 —
101
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ABSTRACT BRIEFS
The numbering below corresponds to the above reference list.

1. ALLOCATION OF PAVEMENT DAMAGE DUE TO TRUCKS USING A
MARGINAL COST METHOD

The Ontario Ministry of Transportation (MTO) conducted a study to assess cost
consequences of four proposed scenarios. The study was directed specifically to
trucks and there was only a subtle difference in the four scenarios. The four
scenarios were established for a twenty year period. The existing traffic conditions
were analyzed and reallocated to the existing roadway network. Ultimately, the
MTO utilized the marginal cost method on these allocations to determine the cost
impact for each scenario. The study allowed for a cost determination based on
ESAL projections

2. ALTERNATE FINANCING SOURCES FOR ALABAMA HIGHWAYS

Based on the comparison of alternative revenue generation options considered
affecting all vehicles, recommendations were offered on financing solutions with the
most effective implementation procedures for the Alabama State Highway System.
The review and evaluation of available options indicated that for the immediate
future, the most desirable funding solution was to increase the fuel tax.

The State is considering that future funding may be assessed on a vehicle mile trip
basis. The study strongly considers the possibility that an “On Board Unit” may be
installed in future vehicles that will track and report vehicle miles traveled within the
State of Alabama. The “On Board Unit” will then send information on vehicle miles
traveled to a central computerized location for processing and impact fee
assessment. The fee would then be charged to the vehicle user on a regular
periodic basis or alternatively applied at the purchase of vehicle fuel.

3. ALTERNATIVES TO THE MOTOR FUEL TAX

With the rising price of oil this study in Oregon investigated alternative methods to be
considered compared to the Motor Fuel Tax which has provided funds for roadway
maintenance for years. In the past several years, changing automotive technology
has allowed for automobiles to become increasingly fuel efficient. Hybrids, electric
cars, and other options are all currently under development. The report contains
several other suggestions on how to limit fuel tax and make up revenue for highway
maintenance through other forms of taxation. The report suggests installation of
additional toll roads, “hot” lanes”, adjusted taxation depending on vehicle class,
taxation on GPS equipment, and a tolerable level of administrative spending.
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4. ANALYZING HIGWAY DAMAGE COSTS ATTRIBUTED TO TRUCK TRAFFIC
OF PROCESSED MEATS AND RELATED INDUSTRIES IN SOUTHWEST
KANSAS

Kansas is one of the leaders in meat production in the United States. Heavy trucks
are typically used for transport of meat, grain, chemicals, and byproducts which has
led to severe roadway damage on its arterial and interstate highways. This thesis
provides an in-depth analysis for the determination of ESAL weights dividing them
into categories for tractors, tractor-trailers, etc. The associated weights were
determined from typical values and KDOT statistical data. This allowed for accurate
analysis of the roadway network in the area. The report also made several
economic benefit recommendations such as additional tax allocation due to
anticipated increase in truck weight.

5. EFFECTS OF HEAVY VEHICLE CHARACTERISTCS ON PAVEMENT
RESPONSE AND PERFORMANCE

Wheel loads of heavy trucks contribute to many aspects of pavement degradation.
Axle loads and pavement thickness lead to fatigue damage to the wearing surface
over time. Axle spacing, tire pressure, and tire configuration also induce fatigue
stress on the pavement. This article also addresses pavement roughness and the
effect on roadway deterioration. In order to construct and maintain roadway
infrastructure, all of these items should be considered to avoid rutting, cracking, and
extended pavement life.

6. ESTIMATING HEAVY VEHICLE ROAD WEAR COSTS FOR BITUMINOUS-
SURFACED ARTERIAL ROADS

This paper provides estimates of the attributable heavy vehicle road wear cost for
thin bituminous-surfaced arterial roads in Australia. The estimates were based on
two approaches:

= A statistical relationship between the road maintenance costs and a heavy vehicle
road use variable.

= A pavement deterioration model that forms the basis of a load-related road wear
model.

The study determined that the estimation of the attributable road wear costs due to
heavy vehicles can lead to a range of estimates depending upon the models and
associated assumptions used in making the estimates from the available data
sources. The study suggests that the attributable road wear cost may be estimated
with the fourth power law, which is based equivalent standard axle load variable,
until another simple replacement becomes available.
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/. EVALUATION OF DAMAGE POTENTIAL FOR PAVEMENTS DUE TO
OVERWEIGHT TRUCK TRAFFIC

This research study investigated the effect of overweight truck traffic on pavement
performance using field pavement response measured by multidepth deflectometers
and characterization of materials based on the nonlinear, cross-anisotropic model.
Using a finite-element analysis along with a commercial computer program,
equations were developed to correlate critical strains and layer displacements, axle
loading, offset distance, and layer moduli in order to evaluate accelerated damage
potential from overweight truck loadings. The study concludes that there is greater
potential for accelerated pavement deterioration with increasing vehicle weight.

8. HIGHWAY COST ALLOCATION STUDY

Since 1937, the State of Oregon has based the financing of its highways on the
principle of cost responsibility. Periodic statutory studies have been conducted to
determine the *“fair share” that each class of road users should pay for the
maintenance, operation and improvement of the State’s highways, roads and
streets. The state Highway Fund derives most of its revenue from three major
highway user taxes.

= Annual vehicle registration fees for minimal maintenance of facilities and
equipment along with certain administrative functions necessary to keep the
system accessible

= Motor vehicle fuel taxes

= Motor carrier fees, primarily the weight-mile, or ESAL-mile tax

The weight-mile tax is based on a schedule with tax rates for heavy vehicles of
various gross weights. Rates have been assigned for each 2,000 pound increment
above 26,000 Ib. Each rate has been derived independently for each gross weight
increment. As an option, qualifying carriers with qualifying commodities may satisfy
the weight-mile tax by paying monthly flat fees.

9. IMPACT ASSESSMENT OF THE REGULATION OF HEAVY TRUCK
OPPERATIONS

Since 1985, the State of New York has permitted its vehicles to operate above
federal weight limits. This assessment investigates a new divisible load permit
system for economic purposes such as its primary benefit of less need for pavement
repair, and its secondary benefit as the money saved in transportation costs can be
passed along to benefit consumers in other ways. The report also considers
different axle configuration, tire pressures, and time periods between overlays in
addition to the overall weight. The report makes suggestions on the economic
guantifications, regulations, and enforcement.
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10. INFLUENCE OF VARIOUS MATERIAL AND TRAFFIC INPUTS ON FLEXIBLE
PAVEMENT DESIGN METHODS FOR ALABAMA ROADWAYS

A traffic input evaluation was conducted to compare the sensitivity of results
between the American Association of State Highway Officials (AASHTO) 1993
Pavement Design Guide and 2002 Pavement Design Guide. Variations in traffic
levels, and subgrade, base, and hot mix asphalt moduli and thickness showed that
the only significant material and traffic design inputs were the subgrade modulus and
the initial ESAL loads. The study concluded that estimates of pavement distresses
are strongly tied to the thickness of the hot mix asphalt layer and an accurate
estimate of the current traffic level is more important to a reliable design than either
the percent of traffic growth or the growth model.

11. INVESTIGATION OF THE EFFECTS OF ROUTINE OVERWEIGHT TRUCK
TRAFFIC ON SH4/48

Due to the high truck volumes in certain areas of Texas, the Texas Legislature
passed bills allowing some trucks to exceed legal limits. One of the more traveled
routes is from the Port of Brownsville to Mexico. TxDOT recognizes the issue that
this route, along with other routes, has not been constructed considering the
overweight vehicles resulting in acceleration of pavement degradation. TxDOT is
working to develop guidelines for designing routinely used overweight truck routes.
The research was conducted by Texas A&M University in the area of SH4/48 which
carries about 95% of the truck volumes in the studied routes. The monitoring plan
utilized ground penetrating radar, profile, rut bar, visual inspection, multi-depth
deflectometers, pavement cores, etc. to measure relevant information. The
University made a series of recommendations on how to implement and enforce the
plan.

12. MULTI-LAYER PAVEMENT STRUCTURAL ANALYSIS USING METHOD OF
EQUIVALENT THICKNESS

The goal of this analysis was to review the existing pavement structure of a toll road
in Indonesia and calculate the Residual Life and Overlay Thickness required, using
Falling Weight Deflectometer equipment. The deflection bowl was analyzed by the
Method of Equivalent Thickness to determine the residual life of the pavement and
the overlay thickness needed to extend the roadway service life. The calculations
showed that some sections of the toll road needed to be overlaid immediately,
whereas in other areas the residual life was calculated to exceed 20 years.

13. PAVEMENT MANAGEMENT JUSTIFIES EQUITABLE FEE FOR GRAVEL
HAULING ON TOWN OF PLYMOUTH ROADWAYS

The State of Massachusetts contains gravel reserves within its borders. Permits for
4,378,226 CY of gravel removal were issued between 1999 and 2003. The Town
soon recognized the declining pavement conditions and hired engineering
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consultants to estimate the pavement deterioration caused by the heavy truck
volumes with the purpose of developing a fee to address the accelerated
deterioration of the roads. The town had a pavement management database in
place and utilized its historical data. Due to the substantial increase in heavy truck
traffic pavement conditions were reevaluated to measure the deterioration of the
existing roads. The total loss in pavement conditions was 0.56 PCI (pavement
condition index) for the roadways heavily traveled by truck traffic. The control
segments of PCI roadways without trucks was only 0.14. Therefore, roadways
heavily traveled with gravel trucks require special consideration and a fee of $0.30
per cubic yard was calculated and assessed to mitigate the required additional
maintenance requirements.

14. PERFORMANCE OF FLEXIBLE PAVEMENT MAINTENANCE TREATMENTS
IN LONG TERM PAVMENT PERFORMANCE FOR SPS-3 EXPERIMENT

The Transportation Research Record (TRR) conducted a Specific Pavement Study
(SPS3) to analyze the long term performance and maintenance of flexible
pavement. The study focused on both initial and long term effects of pavement
maintenance treatments, influence of pretreatment conditions as it relates to long
term maintenance, and the effectiveness of several types of maintenance
treatments. The study assumed 18-kip ESALs with approximately 50,000 ESALs at
33% of the sites and 150,000 ESALs for 67% of the sites in the analysis. TRR
analyzed alternate roadway core sections using a thin overlay, slurry seal, chip seal,
and crack seal in different combinations. The report recommends use of an overlay,
followed by a chip seal and slurry seal.

15. PERFORMANCE OF FLEXIBLE PAVEMENT MAINTENANCE TREATMENTS
IN LONG TERM PAVMENT PERFORMANCE FOR SPS-5 EXPERIMENT

The Transportation Research Record (TRR) conducted a Specific Pavement Study
(SPS5) to analyze rehabilitation treatments of flexible pavement. The study focused
on initial effects of pavement overlay to the existing surface, long term performance
of the overlay to the existing surface, influence of pretreatment conditions to the long
term effectiveness of rehabilitation, and the effectiveness of several types of various
overlay treatments. The study focused on 2" and 5” overlay treatments assuming
18-kip ESALs. The analysis of all overlay treatment sections indicated a reduced
long term roughness and cracking in the thicker overlay. The existing roadway
conditions were largely responsible for the life cycle of the rehabilitated condition.
Pre-overlay milling versus no milling had little effect on the long term performance.
The study investigated use of recycled or virgin asphaltic materials which also
seemed to have no significant effect. In general, the 5” overlay out performed the 2”
overlay.
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PAVEMENT ANALYSIS

To determine the truck impacts on Corkscrew Road and Alico Road, an evaluation
of the existing flexible pavement features was necessary to address concerns
raised over the pavement deterioration caused by heavy trucks associated with the
mining operations. The task includes determining if it will be necessary to perform
additional maintenance activities on these roadways because of this potential. The
primary focus of this Pavement Analysis will be on additional pavement
maintenance and resurfacing requirements.

This analysis utilizes the methodologies noted in the Florida Department of
Transportation (FDOT) 2008 Flexible Pavement Design Manual. This manual is
considered a standard for flexible pavement designs in the State of Florida. It
incorporates the common approach developed by the American Association of
State Highway Officials of converting damage from wheel loads of various sizes and
repetitions to an equivalent load. The equivalent load used is an 18,000 pound
equivalent single axle load (ESAL). ESAL calculations are used in the design and
analysis of pavement parameters. The relationship between axle weights and
pavement damage is exponential. In using a general rule of thumb, the power of
four can be applied to approximate damage caused by one load compared to
another. When comparing a heavy truck single axle to a typical car single axle, the
truck axle can produce a wide range that varies from several thousand to tens of
thousands times more damage. Heavy vehicles are responsible for the majority of
pavement damage.

Several assumptions were made with regard to the existing pavement design of
Alico and Corkscrew Roads. Since pavement corings to determine actual
pavement structural analysis were not included in the project scope, an assumption
was made that both corridors meet the required county minimum specifications.
Even though Alico Road is considered a collector from a traffic classification
perspective, the pavement structure for both corridors was considered to be at an
arterial level as a minimum for purposes of this study. Also the structural number
analysis and ESAL analysis do not consider other environmental features such as
water table levels and roadway drainage which can have significant impacts on a
pavement’s performance. The analysis consists of several steps explained below.

The current County minimum pavement design requirements for arterials are noted
in Section 10-296, Street Design and Construction Standards, of the Lee County
Land Development Code as follows:
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Arterials

12" stabilized subgrade
8” base rock — group 9
2.5” structural asphalt type S-I
1” structural asphalt type S-l1lI

Using these material thicknesses and related material structural coefficients, the
minimum required structural number was calculated (which is used in the design of
roadway pavements).

SN (arterial) = 12” (0.08) + 8” (0.18) + 3.5” (0.44) = 3.94

The structural coefficients for the various materials are based upon the 2008 FDOT
Pavement Design Manual, Table 5.4. Using the structural number, 18,000 pound
ESAL was obtained from Table A.4A, required structural number, 90% reliability,
from the 2008 FDOT Pavement Design Manual. These tables are included in
Appendix 3. Using the resilient modulus of 7500 psi, the ESAL was calculated for
the required structural numbers. Using interpolation, the following values are
calculated.

Using the SN value of 3.94, the amount of ESALS for an arterial equals
2,178,571 ESALs.

Comparing the ESAL values to the values computed in the Flexible Pavement
Design Report August 2001, (table on page 3 of the report for two lane high speed
facilities) the following interpreted values are presented below;

The arterial ESAL amounts imply that the standard design value is close to
an AADT range of 5000, growth rate of 3%, and a truck percentage of 10%.

This provides a perspective of the design ranges for the County Land Development
Code (LDC) requirements. The pavement thickness and related structural number
requirements noted in the county code are for lower volume roadways and should
be considered as minimum values. The current daily traffic, truck traffic percentages
and growth rates presented in the Traffic Count section of this report exceed these
values for Alico and Corkscrew Roads. In the future, arterial or collector roadways,
which will be dedicated for public maintenance, should have their pavement designs
based on actual traffic projections to the extent possible.

The county also has a resurfacing program that has incorporated a pavement
management system in the past several years. As budgeting for maintenance
activities becomes increasingly strained, prioritizing roadways for resurfacing
becomes more critical. This system assists the county in making determinations
regarding where to resurface within the county, when funds are available. This
system is based on a pavement condition index which rates various components of
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the pavement such as rutting, distress, ride and drainage. The system’s data base
and implementation is relatively new as data is still being collected and processed
on Alico Road, Corkscrew Road and other roads in the county. In the future as the
system’s data base is expanded and familiarity with its use increases, it will become
a powerful tool in assessing road conditions and will identify where roadway
deterioration rates exceed expectations.

When the County does identify a roadway that is appropriate to resurface, typically
a 1.5 inch pavement overlay is constructed for collector and arterial roadways. On
local roadways a one inch overlay is generally constructed. Relating the overlay to
a structural number, for the arterial pavement surface noted above in the existing
condition (assumed County standard), the structural number is equal to 3.57(0.44) =
1.54. Once the roadway pavement surface is determined to require resurfacing, the
existing pavement structural number is downgraded to 3.5” (0.25, fair condition) =
0.88 and then the new resurfacing (1.5” (0.44) = 0.66) would be summed for a total
of 1.54. Appendix 3 includes Table 6.1 of the 2008 FDOT Pavement Design
Manual which identifies the reduced structural coefficient values. This simplistic
calculation confirms that in most cases within the county, 1.5 inches of pavement
overlay is appropriate to meet the county standard assuming no other
environmental factors are affecting the pavement condition.

In evaluating Alico and Corkscrew Roads, three different traffic scenarios were
considered over 20 year time frames. The 20 year time frame is a typical life cycle
utilized in pavement designs for new or reconstructed facilities. The first scenario
incorporates the existing conditions from 1998 projected to 2018 utilizing the
existing growth rate and actual traffic values measured from 1998 to 2007 as a
basis and assuming these parameters will project to 2018. Market conditions have
changed and this scenario is not considered realistic. However, it is being
presented to demonstrate the results that could have been expected if the rapid
pace of growth would have continued. Note that 1998 was utilized as a beginning
point since both Alico and Corkscrew Roads were existing with available traffic data
and assumed to be in good condition at that time.

The second scenario incorporates the existing conditions from 1998 to 2007 using
existing growth rates and actual traffic values, 2008 to 2010 with no growth
occurring to represent the current economic climate and finally a three percent
growth rate assumed from 2010 to 2018.

The final scenario considered will utilize the actual traffic values in 2008, assuming
no growth to 2010 (due to economic times) then combined with traffic projections
provided in the development TISs, assuming they are approved by the county and
are in operation by 2010. Those traffic values will then be projected to 2030 at a
three percent growth rate.

In all scenarios considered, once the average annual daily volumes exceed the
15,000 threshold, the growth rate utilized was reduced to one percent. This was
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done to compensate for the limited capacity of a two lane facility and its ability to
accommodate significantly more vehicles than the 15,000 vehicles per day.

ESALs are calculated for the three different scenarios noted. These calculations are
provided in Appendix 3. The calculations were extended the full 20 years assuming
the roadways were two lane facilities even if the traffic volumes would warrant a
facility expansion. It is also assumed the traffic volumes occur over 365 days per
year as the available counted data is an average daily value. Each roadway is
divided into two segments - Alico Road from east of Ben Hill Griffin Parkway and
north of Corkscrew Road (with the common point at the Green Meadow Mine
entrance); Corkscrew Road from east of Ben Hill Griffin Parkway to the intersection
of Alico Road and from Alico Road to the county line.

The calculated ESALs and related structural numbers are provided in Tables VII.1-
3. From the structural numbers, the additional asphalt required to accommodate
the projected ESALs in comparison to the minimum county standard is shown. This
varies from 0.59 inches to 4.07 inches of asphalt depending on the scenario. Thus,
if additional asphalt was added to the meet the minimum county standard, in theory
the pavement would withstand the ESAL calculated.

The amount of additional resurfacing required to accommodate the number of
ESALs calculated is provided in the tables. The county minimum ESAL was
compared with the calculated accumulated ESAL and when the county figure was
exceeded, it was assumed that the pavement had reached its life in accommodating
the design ESAL. The pavement was then assumed to be in need of resurfacing.
This process continued until the design life terminated at 20 years. The figures
provided are additional resurfacing, as it is typical for a roadway to require
resurfacing after 8 to 12 years of its design life. Thus the figures provided subtract
this typical event. Resurfacing has already occurred since 1998 on Alico Road from
Ben Hill Griffin Parkway to Corkscrew Road in 2003 and on portions of Corkscrew
Road in 2003 and again in 2007. Alico Road from Ben Hill Griffin Parkway east, is
the link requiring the most resurfacing in each case. This analysis assumed that the
roadways would not be widened during the time frames considered. This
assumption was utilized even if other parameters such as total volumes would
trigger the need for widening of the roadway.

In addition to the ESAL accommodation issue, resurfacing is an acceptable practice
as long as it is still practical and economical. In determining the number of
resurfacings, the frequency was also reviewed. When the frequency reached the
level of being required every two to three years in three successive intervals, then
reconstruction of the facility needs to be strongly considered. In each of the
scenarios considered, the link on Alico Road from Ben Hill Griffin Parkway east
appears to be the most critical regarding the projected resurfacing frequency.
Additional pavement investigation is recommended on this link to confirm the actual
existing pavement configuration (pavement structural numbers) through additional
pavement corings to confirm these assumptions and conclusions.
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Finally, the projected traffic volumes in conjunction with the ESAL calculations were
reviewed for total volume threshold parameters. The links considered in this
evaluation are all rural two lane roadways. Per previous tables presented in this
report, when the total volume is in the 15,000 annual daily traffic range, the two lane
roadway is considered a high volume roadway and widening is necessary. In all
three scenarios, the most critical link from a volume perspective is Corkscrew Road
from Ben Hill Griffin Parkway east to Alico Road. Depending on the scenario that
actually occurs, this roadway should be widened from two lanes to four within the
next five years. If scenario 3 occurs, additional widening will be needed for
Corkscrew Road from Alico Road to the county line within the next five years.

It is recommended that this pavement analysis procedure be re-examined every few
years to confirm the traffic volumes, related peak and truck factors, and growth
rates projected. The analysis should be recalibrated as assumptions concerning
design parameters and traffic information becomes available to better reflect the
operations and growth patterns the roadway corridor actually experiences.
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COST ANALYSIS

As noted in the preceding sections of this report, the truck volumes on Alico Road and
Corkscrew Road have placed a greater demand on the structural life of the pavement.
This leads to more frequent rehabilitative maintenance efforts in order to extend the
service life of the roads. The Pavement Analysis section of this study identifies the
required additional resurfacings based upon the roadway volumes and related ESAL
calculations. In determining the cost implications for the additional resurfacings, an
opinion of probable construction costs was developed. This was accomplished by first
estimating the quantities of materials needed for a typical resurfacing contract on the
roadways.

In developing the quantities, several assumptions were made about the scope of the
construction efforts. There are no construction plans available to assist in the
estimation of quantities. A typical county resurfacing project will include a 1.5 inch
Type S asphalt overlay along with other maintenance upgrades. Work items included in
the project consist of shoulder work, minor earthwork, minor drainage, erosion control,
grassing operations, maintenance of traffic, and signing and marking.

In estimating the costs, historic costs based on the FDOT data base for this region of
the state and state wide averages were considered along with bid prices the county has
received on recent projects. The costs were reviewed and adjusted considering factors
such as the amount of quantities, availability of materials and labor, and recent trends in
the industry.

An opinion of probable construction costs for a typical resurfacing project was
developed for the four main segments in the corridor. These are; Alico Road from Ben
Hill Griffin Parkway to the entrance of the Green Meadow mine; Alico Road from the
entrance of the Green Meadow mine to the intersection with Corkscrew Road;
Corkscrew Road from Ben Hill Griffin Parkway to the intersection with Alico Road; and
Corkscrew Road from Alico Road to the County line. These opinions of probable
construction cost are included in Appendix 5. A summary of the cost opinions is shown
on Table VIII.1.

Part of the County roadway maintenance costs included the utilization of their pavement
management program. Due to the concerns over the pavement deterioration additional
pavement surveys are assumed to be needed every three years to determine the actual
conditions. These surveys are performed by an outside consultant with specialized
equipment. For the Corkscrew Road/Alico Road study corridor the cost is
approximately $15,000. This cost is part of the overall maintenance cost for the
roadways and was added into the total estimated costs. Another cost added to the
estimate is the county administrative costs to oversee the operation and maintenance
program and is assumed to be 1.5 percent of the total.
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The resurfacing and pavement survey costs generated were based on 2008 figures,
however the costs will be incurred at varying intervals during the 20 year period noted in
the pavement analysis section. These present costs are extended out to their future
implementation year using a three percent inflation factor and then averaged to illustrate
a total maintenance cost on a per year basis. The costs were calculated for the second
and third scenarios as previously defined in the Pavement Analysis section of this
report. The first scenario was not analyzed as that condition was not deemed to be an
accurate forecast. The second scenario, existing conditions with variable growth, and
the third scenario, existing plus future mining development with constant growth, was
analyzed. Refer to attached Table VIII.2 for a summary of the total projected
maintenance costs.

These costs were applied assuming the trucks serving the mines are operating within
both the Corkscrew Road and Alico Road corridors without restrictions. Therefore, each
segments’ maintenance cost was added together to obtain a total cost for a particular
scenario. The total cost was divided by the sum of all truck trips to yield a total cost per
measurable unit.

The recommended measurable unit would be per truck for ease of tracking. The
amount of trucks would be reasonably forecasted, counted, confirmed and would be
assessed without a significant amount of additional record keeping. The cost per truck
per trip is provided in Table VIII.3 based on the second and third (final) scenarios. The
total number of trucks (two-way) was obtained from the Traffic Impact Statement
Review section of this report. If the cost per truck is desired to be calculated on a one
way volume, then the cost per truck would be multiplied by 2.

To put these calculated fees into perspective, the fees in the surrounding Counties are
noted in Table VIII.4 and range from $1.00/truck to $1.50/truck per trip. The Charlotte
and Collier County fees are considered roadway maintenance fees. The DeSoto
County fee is used for road improvements but is considered an incentive for allowing
increased developable mining area. Another fee was developed by DeSoto County,
based on traffic volumes and resurfacing cost methodology but was not implemented
due to the perception of unreasonableness. Finally, Lee County staff used a similar
traffic volume, equivalent single axle loads (ESAL) and cost method in 2002 to derive a
proposed maintenance fee of three cents per cubic yard that was not implemented.

It is recommended that this cost analysis procedure be re-examined every three years
to confirm the typical costs, traffic figures and growth rates projected. The analysis
should be periodically recalibrated as assumptions concerning pertinent parameters
become available to better reflect the maintenance and operation costs the roadway
corridor actually experiences.
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SUMMARY OF FEE PER UNIT OF MEASURE ASSESSED BY OTHER COUNTIES
FOR ROADWAY O&M PURPOSES ONLY

TABLE VIIl.4

Jurisdiction Fee per Cubic Yard Fee per Truck per Trip
Implemented Fees

Charlotte County $1.00

Collier County $1.00

DeSoto County $0.10 $1.50

Manatee County None None
Considered Fees (Not Implemented)

DeSoto County $260.38

Lee County (2002) $0.03 $0.45

Note Desoto County Figure and Lee County Figure are projected to equivalent cost per truck assuming 15 Cubic
yards per truck. The $260.38 number is based upon a very low volume roadway.
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May 8 2008

Mr. Dan Craig, P.E.

Vice President, Division of Public Works
DDA Engineers-Planners, Inc.

1821 Victoria Avenue

Fort Myers, FL 33901

Subject: Summary Report

Lee County Truck Impact Evaluation Study

FTE No. 108013-01
Dear Mr. Craig:
Florida Transportation Engineering, Inc (FTE) collected 72-hour classification counts at six locations and
72-hour driveway counts at eight locations. The count locations are shown in Figure 1, Traffic Count
Location Map.

DATA COLLECTION

As shown in Figure 1, the 72-hour classification counts were collected during the months of February,
March, and April at the following locations:

e 3 locations on Corkscrew Road
e 3 locations on Alico Road

Table 1 summarizes the traffic count data. As shown in Table 1, the traffic data was consistent during the
three months the data was collected.

In addition to the 72-hour classification counts on Corkscrew Road and Alico Road, 72-hour driveway
volume counts were collected at the following locations:

Driveway #1 — Rinker In

Driveway # 2 — Rinker Out

Driveway # 3 — Apac

Driveway # 4 — Cemex

Driveway # 5 — Green Meadow Road e/o Alico Road
Driveway # 6 — West Wind Mine

Driveway # 7 — Youngquist Mine

Driveway # 8 — Cemex Mine

Table 2 summarizes the traffic count data from these eight driveways. As shown in Table 2, the traffic
data was not consistent during the three months the data was collected. Due to the nature of the
developments these driveways serve, the traffic is dependent upon the market conditions which could
vary from time to time.

8250 Pascal Drive 7955 NW 12th St, Ste 418 501 E Tennessee St, Ste A 12909 N 56th St, Ste 201
Punta Gorda, Florida 33950 Doral, FL 33126 Tallahassee, FL 32308 Tampa, FL 33617
(941) 639-2818 (305) 463-8411 (850) 222-0262 (813) 988-3180
Fax: (941) 639-4851 Fax (305) 463-8744 Fax (850) 222-0445 Fax (813) 343-6854

www.fteinc.net
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In addition to the 72-hour Volume Counts, manual counts were collected at the following locations
between 7 AM to 9 AM and 4 PM to 6 PM to verify the tube counts:

Driveway #1 — Rinker In

Driveway # 2 — Rinker Out

Driveway # 3 — Apac

Driveway # 4 — Cemex

Driveway # 5 — Green Meadow Road e/o Alico Road
Driveway # 6 — West Wind Mine

Driveway # 7 — Youngquist Mine

Driveway # 8 — Cemex Mine

Table 3 summarizes the traffic counts data comparison from these eight driveways. As shown in Table 3,
there is a considerable amount of variation between the automated and manual counts conducted at the
driveways. The main reasons for these variations are listed below:

o Regardless of the method used in laying the tubes to collect automated counts at the driveways, in
and out traffic from the driveways tend to get counted by both directional tubes (because of non-
definitive travel paths at the non-divided driveway)

e Automated counts are mainly derived from the axle counts where as manual counts are mainly
vehicle counts. In the current case, trucks will be counted as more than one vehicle by automated
machines and manual counts count the truck as one vehicle.

e Vehicle and classification counts by automated counters at driveway location are very sensitive to
speed, distance from the signals and/or stop signs, type of driveway.

DESIGN FACTORS

The following procedures were utilized to compute the site specific K,D, and T factors from the data
collected during the months of February, March and April 2008.

K-factors

Short-term counts (72-hour counts) were used to develop approximate K-factors from peak or highest
hour for the count period. The K-factors were determined by dividing peak or highest hour for both
directions of travel by either the ADT for the count period or the AADT for the count.

D-factors

Short-term counts (72-hour counts) were used to develop approximate D-factors from peak or highest
hour for the count period. Dividing the peak or highest directional hour volume by the combined
direction of travel for the same peak or highest hour volume develops the D-factor.

Percent Average Daily Truck Factor

Short-term counts (72-hour counts) were used to develop the average daily truck (single-unit trucks and
combination trucks) percentages. This was obtained by combining the class 5 through class 15 from the

classification counts and dividing this sum by the ADT.

Table 4 summarizes the K,D, and T factors during the months of February, March, and April. Table 5
provides the average K,D, and T factors based on the three months of the data.
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The 72-hour classification counts are provided as Appendix A, the 72-hour driveway counts are
provided as Appendix B, and the Manual Turning Movement Counts are provided as Appendix
C.

After you had a chance to review our data, if you have any questions or need additional
information, please do not hesitate to contact us.

Sincerely,
). ) .
L\'Ur/", S

Venkat Vattikuti, P.E.
Senior Engineer/Planner
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LEE COUNTY TRUCK IMPACT
EVALUATION STUDY

TRAFFIC COUNT LOCATION MAP




TABLE 1 - SUMMARY OF 72-HOUR CLASSIFICATION COUNTS

Feb-08
Day 1 Day 2 Day 3 .
Location 2/19/2008 2/20/2008 2/21/2008 Daily Average
NB/EB| SB/WB| Total | NB/EB| SB/WB| Total | NB/EB| SB/WB| Total | NB/EB] SB/WB | Total
ALICO RD E OF BEN HILL GRIFFIN PKWY 2,553| 2,476| 5020| 2,480 2,447| 4,936| 2,408| 2,371| 4,779| 2,483| 2,431| 4,914
ALICO RD W OF GREEN MEADOW RD 1,973] 1,899] 3,872| 1,860] 1,821] 3,681] 1,843| 1,812] 3,655| 1,892| 1,844 3,736
ALICO RD N OF CORKSCREW RD 1,002| 1,118] 2,120] 1061| 1119] 2,180] 1033| 1115 2,148] 1,032] 1,117| 2,149
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY | 5,014 5,116]10,130] 5093| 5166] 10,259] 5121 5202] 10,323] 5,076] 5,161] 10,237
CORKSCREW RD W OF ALICO RD 1,953| 2,048] 4,001] 2023| 2059] 4,082] 2014| 2096] 4,110] 1,097| 2,068 4,065
CORKSCREW RD W OF COUNTY LINE RD 1,345 1,345 2,690] 1389 1382| 2,771| 1310| 1345| 2,655| 1,348| 1,357| 2,705
Mar-08
Day 1 Day 2 Day 3 .
Location 3/11/2008 3/12/%008 3/13/2008 Daily Average
NB/EB| SB/WB | Total | NB/EB| SB/WB | Total | NB/EB| SB/WB| Total | NB/EB] SB/WB | Total
ALICO RD E OF BEN HILL GRIFFIN PKWY 2372| 2,347| 4,719] 2,099] 2.263| 4562| 2,738| 2,757| 5495| 2,470| 2,456| 4,926
ALICO RD W OF GREEN MEADOW RD 1,790| 1,804] 3,594] 1,634] 1,641 3,275| 2,078| 2,133] 4,211| 1,834 1,859 3,693
ALICO RD N OF CORKSCREW RD 882] 048] 1,830 943| 1019 1,962| 1059] 1092| 2,151] 961| 1,020] 1,981
CORKSCREW RD E OF BEN HILL GRIEFIN PKWY | 5,056] 5,149] 10,205] 5312 5363] 10,675] 5397 5420] 10,817| 5.255| 5,311] 10,566
CORKSCREW RD W OF ALICO RD 1,860] 1,952] 3,812| 2038| 2012] 4,050] 2100| 2087| 4,187| 1,099] 2,017| 4,016
CORKSCREW RD W OF COUNTY LINE RD 1,338 1,373 2,711| 1399 1358| 2,757| 1360| 1345 2,705] 1,366] 1,359| 2,725
Apr-08
Day 1 Day 2 Day 3 .
Location 4/22/%008 4/23/%008 4/24/);008 Daily Average
NB/EB| SB/WB | Total | NB/EB| SB/WB | Total | NB/EB| SB/WB| Total | NB/EB] SB/WB | Total
ALICO RD E OF BEN HILL GRIFFIN PKWY 2.188] 2,179| 4367| 2,216] 2,142 4358| 2,023| 2.210| 4,433] 2,200| 2.177| 4,386
ALICO RD W OF GREEN MEADOW RD 1611 1,666 3,277| 1,732| 1,730] 3,462| 1,551 1,617 3,168] 1,631] 1,671 3,302
ALICO RD N OF CORKSCREW RD 908|  971] 1,879] 847| 959] 1,806] 837|  887| 1,724] 864] 939 1,803
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY | 4,668| 4.733] 9,401| 4724| 4704] 9,428| 4846 4896] 9,742| 4,746| 4,778| 9,504
CORKSCREW RD W OF ALICO RD 1,687| 1,709] 3,396] 1751| 1729] 3,480] 1816 1773] 3,589 1,751| 1,737| 3,488
CORKSCREW RD W OF COUNTY LINE RD 1386 1,392 2,778] 1507| 1430| 2,937| 1288| 1317] 2,605| 1,394| 1,380 2,774
February to April 2008
Location February March April MBI
NB/EB| SB/WB | Total | NB/EB| SB/WB| Total | NB/EB| SB/WB| Total | NB/EB] SB/WB |Total
ALICO RD E OF BEN HILL GRIFFIN PKWY 2,483 2,431| 4014] 2,470] 2,456| 4,926] 2,009] 2,177| 4,386] 2,387| 2,355| 4,742
ALICO RD W OF GREEN MEADOW RD 1,892| 1,844 3,736] 1,834] 1,859] 3,693] 1,631] 1,671] 3,302| 1,786] 1,791 3,577
ALICO RD N OF CORKSCREW RD 1,032] 1,117] 2,149] 961 1,020] 1,981] 864]  939] 1,803] 952| 1,025| 1,978
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY | 5,076 5,161] 10,237| 5,255 5,311] 10,566 4,746] 4,778] 9,524] 5,026] 5,083| 10,109
CORKSCREW RD W OF ALICO RD 1,997| 2,068 4,065] 1999 2017] 4,016] 1751 1737] 3,488| 1,016] 1,941 3,856
CORKSCREW RD W OF COUNTY LINE RD 1,348] 1,357 2,705] 1366 1359] 2,725| 1394] 1380] 2,774| 1,369] 1,365| 2,735
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TABLE 2 - SUMMARY OF DRIVEWAY COUNTS

Feb-08
Day 1 Day 2 Day 3 Daily Average
LOCATION NAME OF THE DRIVEWAY Tue, Feb 19, 2008 | Wed, Feb 20, 2008 | Thu, Feb 21, 2008
NB/EB| SB/WB [ NB/EB SB/WB NB/EB| SB/WB NB/EB | SB/WB
Driveway 1 Rinker In - 257 - 138 - 171 - 189
Driveway 2 Rinker Out 519 - 273 - 371 - 388 -
Driveway 3 Apac 38 279 33 231 258 442 110 317
Driveway 4 Cemex 1,033 941| 1,156 1,079| 1,153 1,016 1,114 1,012
Driveway 5 Green Meadow Rd, e/o Alico Rd 1,817 1,887 1,733 1,764 1,226 1,257 1,592 1,636
Driveway 6 West Wind Mine 370 369 485 478 621 638 492 495
Driveway 7 Youngquist Mine 603 384 766 518 711 336 693 413
Driveway 8 Cemex Mine 924 784 975 793 956 71 952 549
Mar-08
Day 1 Day 2 Day 3 Daily Average
LOCATION NAME OF THE DRIVEWAY Tue, Mar 11, 2008 | Wed, Mar 12, 2008 | Thu, Mar 13, 2008
NB/EB| SB/WB |NB/EB| SB/WB |NB/EB| SB/WB NB/EB | SB/WB
Driveway 1 Rinker In - 213 - 137 - 117 - 156
Driveway 2 Rinker Out 195 - 142 - 118 - 152 -
Driveway 3 Apac 52 731 56 743 62 619 57 698
Driveway 4 Cemex 1,086 1,007| 1,312 1,201] 1,535 1,519 1,311 1,242
Driveway 5 Green Meadow Rd, e/o Alico Rd 1,661 1,743 1,567 1,654 2,180 2,300 1,803 1,899
Driveway 6 West Wind Mine 169 175 122 153 111 118 134 149
Driveway 7 Youngquist Mine 637 759 1092 1274 1552 1801 1,094 1,278
Driveway 8 Cemex Mine 797 692 903 817| 1056 1050 919 853
Apr-08
Day 1 Day 2 Day 3 Daily Average
LOCATION NAME OF THE DRIVEWAY Tue, Apr 22, 2008 | Wed, Apr 23, 2008 | Thu, Apr 24, 2008
NB/EB| SB/WB |NB/EB| SB/WB |NB/EB| SB/WB NB/EB | SB/WB
Driveway 1 Rinker In - 296 - 250 - 305 - 284
Driveway 2 Rinker Out 468 - 442 - 492 - 467 -
Driveway 3 Apac 61 285 62 307 32 213 52 268
Driveway 4 Cemex 947 1,022 856 1,023 | 1,192 1,207 998 1,084
Driveway 5 Green Meadow Rd, e/o AlicoRd | 1,151 1,180 | 1,281 1,288 | 1,253 1,266 1,228 1,245
Driveway 6 West Wind Mine 761 575 352 314 644 491 586 460
Driveway 7 Youngquist Mine 696 551 786 703 731 674 738 643
Driveway 8 Cemex Mine 250 237 246 237 192 183 229 219
February to April 2008
LOCATION NAME OF THE DRIVEWAY February March April 3-Month Average
NB/EB| SB/WB |NB/EB| SB/WB |NB/EB| SB/WB NB/EB | SB/WB
Driveway 1 Rinker In - 189 - 156 - 284 - 210
Driveway 2 Rinker Out 388 - 152 - 467 - 336 -
Driveway 3 Apac 110 317 57 698 52 268 73 428
Driveway 4 Cemex 1,114 1,012 ] 1,311 1,242 998 1,084 | 1,141 1,113
Driveway 5 Green Meadow Rd, e/o Alico Rd 1,592 1,636 | 1,803 1,899 | 1,228 1,245 1,541 1,593
Driveway 6 West Wind Mine 492 495 134 149 586 460 404 368
Driveway 7 Youngquist Mine 693 413 | 1,094 1,278 738 643 842 778
Driveway 8 Cemex Mine 952 549 919 853 229 219 700 540
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TABLE 3 - SUMMARY OF TUBE VERSUS MANUAL COUNT COMPARISON

Driveway Volume Counts Verification (Feb 2008) - AM Peak - 7:00 to 9:00 AM

NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube [Manual| Tube | Manual | Tube | Manual
Counts| Counts [Counts| Counts |Counts| Counts

Driveway 1 |Rinker In 2/19/2008 0 0 60 32 60 32
Driveway 2 |Rinker Out 2/19/2008 102 24 0 1 102 25
Driveway 3 |Apac 2/21/2008 47 30 101 38 148 68
Driveway 4 |Cemex 2/20/2008 281 95 219 71 500 166
Driveway 5 |Green Meadow Rd, e/o Alico Rd 2/19/2008 325 199 336 197 661 396
Driveway 6 |West Wind Mine 2/19/2008 72 33 70 31 142 64
Driveway 7 |Youngquist Mine 2/20/2008 187 75 125 72 312 147
Driveway 8 [Cemex Mine 2/19/2008 173 49 147 58 320 107

Driveway Volume Counts Verification (Feb 2008) - PM Peak - 4:00 to 6:00 PM
NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube [Manual| Tube | Manual | Tube | Manual
Counts| Counts |Counts| Counts [Counts| Counts

Driveway 1 [Rinker In 2/19/2008 0 0 0 0 0 0
Driveway 2 |Rinker Out 2/19/2008 0 0 0 0 0 0
Driveway 3 |Apac 2/19/2008 2 2 5 2 7 4
Driveway 4 |Cemex 2/20/2008 10 10 29 26 39 36
Driveway 5 |Green Meadow Rd, e/o Alico Rd 2/19/2008 22 18 83 72 105 90
Driveway 6 [West Wind Mine 2/19/2008 5 1 18 16 23 17
Driveway 7 |Youngquist Mine 2/20/2008 15 11 24 27 39 38
Driveway 8 [Cemex Mine 2/19/2008 31 33 46 6 77 39
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TABLE 3 - SUMMARY OF TUBE VERSUS MANUAL COUNT COMPARISON (CONTINUED)

Driveway Volume Counts Verification (March 2008) - AM Peak - 7:00 to 9:00 AM

NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube |Manual | Tube | Manual | Tube | Manual
Counts| Counts |Counts| Counts [Counts| Counts

Driveway 1 [Rinker In 3/11/2008 0 0 54 24 54 24
Driveway 2 |Rinker Out 3/11/2008 39 18 0 0 39 18
Driveway 3 |Apac 3/11/2008 15 11 116 18 131 29
Driveway 4 |Cemex 3/12/2008 221 77 173 61 394 138
Driveway 5 |Green Meadow Rd, e/o Alico Rd 3/11/2008 314 187 329 168 643 355
Driveway 6 |West Wind Mine 3/12/2008 31 19 24 12 55 31
Driveway 7 |Youngquist Mine 3/12/2008 195 73 224 72 419 145
Driveway 8 |Cemex Mine 3/11/2008 91 23 127 43 218 66

Driveway Volume Counts Verification (March 2008) - PM Peak - 4:00 to 6:00 PM
NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube |Manual| Tube [ Manual | Tube | Manual
Counts| Counts |Counts| Counts [Counts| Counts

Driveway 1 |Rinker In 3/11/2008 0 0 7 6 7 6
Driveway 2 |Rinker Out 3/11/2008 4 1 0 0 4 1
Driveway 3 |Apac 3/11/2008 6 3 8 0 14 3
Driveway 4 |Cemex 3/12/2008 8 8 33 22 41 30
Driveway 5 |Green Meadow Rd, e/o Alico Rd 3/11/2008 21 17 80 76 101 93
Driveway 6 |West Wind Mine 3/12/2008 4 1 11 11 15 12
Driveway 7 |Youngquist Mine 3/12/2008 62 23 100 33 162 56
Driveway 8 |Cemex Mine 3/11/2008 25 14 20 6 45 20
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TABLE 3 - SUMMARY OF TUBE VERSUS MANUAL COUNT COMPARISON (CONTINUED)

Driveway Volume Counts Verification (April 2008) - AM Peak - 7:00 to 9:00 AM

NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube [Manual [ Tube [ Manual | Tube | Manual
Counts| Counts [Counts| Counts |Counts| Counts

Driveway 1 [Rinker In 4/22/2008 0 0 62 39 62 39
Driveway 2 |Rinker Out 4/22/2008 101 32 0 0 101 32
Driveway 3 |Apac 4/23/2008 21 3 63 5 84 8
Driveway 4 |Cemex 4/23/2008 154 67 190 62 344 129
Driveway 5 |Green Meadow Rd, e/o Alico Rd | 4/22/2008 164 100 160 93 324 193
Driveway 6 |West Wind Mine 4/23/2008 76 25 55 19 131 44
Driveway 7 |Youngquist Mine 4/24/2008 155 52 130 52 285 104
Driveway 8 [Cemex Mine 4/22/2008 23 9 23 12 46 21

Driveway Volume Counts Verification (April 2008) - PM Peak - 4:00 to 6:00 PM
NB/EB SB/WB TOTAL

LOCATION NAME OF THE DRIVEWAY Date Tube [Manual | Tube [ Manual | Tube | Manual
Counts| Counts [Counts| Counts |Counts| Counts

Driveway 1 |Rinker In 4/22/2008 0 0 1 1 1 1
Driveway 2 |Rinker Out 4/22/2008 4 1 0 0 4 1
Driveway 3 |Apac 4/23/2008 0 2 7 1 7 3
Driveway 4 |Cemex 4/23/2008 10 7 52 33 62 40
Driveway 5 |Green Meadow Rd, e/o Alico Rd | 4/22/2008 17 15 52 45 69 60
Driveway 6 |West Wind Mine 4/23/2008 5 1 12 8 17 9
Driveway 7 |Youngquist Mine 4/24/2008 29 21 44 29 73 50
Driveway 8 [Cemex Mine 4/22/2008 12 6 11 3 23 9
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TABLE 4 - K,D,AND T FACTORS

K - Factor for Feb '08

Day 1 Day 2 Day 3
Tue, Feb 19, 2008 Wed, Feb 20, 2008 Thu, Feb 21, 2008
Location Peak Peak Daily Peak Peak Daily Peak Peak Daily K
Hour Hour K1 Hour K2 Hour K3
Volume Hour Volume Hour Volume
(from) | Volume Volume Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 11:15 AM 434 5028| 0.0863|07:45 AM 417 4936 0.0845|11:30 AM 417 4779 0.0873| 0.0860
ALICO RD W OF GREEN MEADOW RD 06:15 AM 352 3872( 0.0909/06:00 AM 325 3681| 0.0883|06:00 AM 329 3655 0.0900| 0.0897
ALICO RD N OF CORCKSCREW 07:45 AM 197 2120| 0.0929|07:00 AM 190 2180| 0.0872|06:15 AM 186 2148| 0.0866| 0.0889
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY |07:15 AM 882 10130| 0.0871]07:00 AM 849 10259| 0.0828|07:15 AM 853 10323| 0.0826{ 0.0842
CORCKSCREW RD W OF ALICO RD 07:15 AM 382 4001[ 0.0955(06:15 AM 397 4082 0.0973]06:00 AM 387 4110 0.0942] 0.0956
CORCKSCREW RD W OF COUNTY LINE RD 06:00 AM 289 2690( 0.1074|06:15 AM 311 2771] 0.1122]|06:00 AM 306 2655| 0.1153| 0.1116
D - Factor for Feb '08
Day 1 Day 2 Day 3
Tue, Feb 19, 2008 Wed, Feb 20, 2008 Thu, Feb 21, 2008
Location Peak Peak Peak Peak Peak Peak Peak Peak Peak D
Hour Hour | Direction D1 Hour Hour |Direction D2 Hour Hour |Direction D3
(from) | Volume | Volume Volume | Volume Volume | Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 11:15 AM 434 217| 0.5000|07:45 AM 417 214 0.5132]11:30 AM 417 220 0.5276] 0.5136
ALICO RD W OF GREEN MEADOW RD 06:15 AM 352 187| 0.5313]|06:00 AM 325 194| 0.5969|06:00 AM 329 202 0.6140| 0.5807
ALICO RD N OF CORCKSCREW 07:45 AM 197 106| 0.5381({07:00 AM 190 103| 0.5421(06:15 AM 186 102| 0.5484[ 0.5429
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY [07:15 AM 882 636[ 0.7211(07:00 AM 849 651 0.7668|07:15 AM 853 634 0.7433| 0.7437
CORCKSCREW RD W OF ALICO RD 07:15 AM 382 224] 0.5864]06:15 AM 397 252 0.6348|06:00 AM 387 237 0.6124| 0.6112
CORCKSCREW RD W OF COUNTY LINE RD 06:00 AM 289 216| 0.7474(06:15 AM 311 218 0.7010]|06:00 AM 306 221 0.7222| 0.7235
Truck Factors (%) for Feb '08
Day 1 Day 2 Day 3
Tue, Feb 19, 2008 Wed, Feb 20, 2008 Thu, Feb 21, 2008 Avg %
Location Total Trucks % of Total | Trucks % of Total Trucks % of of
Traffic | Volume Truck Traffic [ Volume Truck Traffic | Volume Truck Trucks
Volume Volume Volume
ALICO RD E OF BEN HILL GRIFFIN PKWY 5,029 2,742 54.52%]| 4,936 2,657| 53.83% 4,779 2,411 50.45%| 52.93%
ALICO RD W OF GREEN MEADOW RD 3,872 2,169 56.02%| 3,681 1,979| 53.76% 3,655 1,966 53.79%| 54.52%
ALICO RD N OF CORKSCREW RD 2,120 904| 42.64%| 2,180 921| 42.25% 2,148 953| 44.37%| 43.09%
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY 10,130 987 9.74%| 10,259 1,067| 10.40% 10,323 1,122 10.87%]| 10.34%
CORKSCREW RD W OF ALICO RD 4,001 897| 22.42%]| 4,082 975 23.89% 4,110 1,041 25.33%| 23.88%
CORKSCREW RD W OF COUNTY LINE RD 2,690 342 12.71%| 2,771 338 12.20% 2,655 301 11.34%| 12.08%
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TABLE 4 - K,D,AND T FACTORS (CONTINUED)

K - Factor for March '08

Day 1 Day 2 Day 3
Tue, Mar 11, 2008 Wed, Mar 12, 2008 Thu, Mar 13, 2008
Location Peak Peak . Peak . Peak .
Hour Hour Daily K1 Peak Hour Daily K2 Peak Hour Daily K3 K
Volume Hour Volume Hour Volume
(from) | Volume Volume Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 09:00 AM 416 4719( 0.0882(12:00 PM 390 4562 0.0855]|08:00 AM 470 5495| 0.0855| 0.0864
ALICO RD W OF GREEN MEADOW RD 06:00 AM 334 3594 0.0929(06:30 AM 315 3275| 0.0962(07:45 AM 370 4211| 0.0879[ 0.0923
ALICO RD N OF CORCKSCREW 03:45 PM 156 1830| 0.0852|07:15 AM 160 1962| 0.0815|07:15 AM 180 2151| 0.0837| 0.0835
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY |07:15 AM 906 10205| 0.0888]07:15 AM 924 10675| 0.0866(07:15 AM 928 10817 0.0858[ 0.0870
CORCKSCREW RD W OF ALICO RD 06:30 AM 362 3812| 0.0950|06:15 AM 365 4050 0.0901]|07:00 AM 374 4187 0.0893| 0.0915
CORCKSCREW RD W OF COUNTY LINE RD 06:15 AM 295 2711] 0.1088|06:15 AM 316 2757 0.1146]|04:45 PM 296 2705] 0.1094| 0.1110
D - Factor for March '08
Day 1 Day 2 Day 3
Tue, Mar 11, 2008 Wed, Mar 12, 2008 Thu, Mar 13, 2008
Location Peak Peak Peak Peak Peak Peak Peak Peak Peak D
Hour Hour | Direction D1 Hour Hour |Direction D2 Hour Hour |Direction D3
(from) | Volume | Volume Volume | Volume Volume | Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 09:00 AM 416 217( 0.5216(12:00 PM 390 205 0.5256|08:00 AM 470 245 0.5213| 0.5229
ALICO RD W OF GREEN MEADOW RD 06:00 AM 334 197| 0.5898|06:30 AM 315 166| 0.5270]|07:45 AM 370 191| 0.5162| 0.5443
ALICO RD N OF CORCKSCREW 03:45 PM 156 99| 0.6346]07:15 AM 160 81| 0.5063|07:15 AM 180 95| 0.5278| 0.5562
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY [07:15 AM 906 671| 0.7406(07:15 AM 924 652 0.7056|07:15 AM 928 676 0.7284| 0.7249
CORCKSCREW RD W OF ALICO RD 06:30 AM 362 242] 0.6685]06:15 AM 365 243| 0.6658|07:00 AM 374 243[ 0.6497| 0.6613
CORCKSCREW RD W OF COUNTY LINE RD 06:15 AM 295 216( 0.7322(06:15 AM 316 220 0.6962|04:45 PM 296 211 0.7128] 0.7137
Truck Factors (%) for March '08
Day 1 Day 2 Day 3
Tue, Mar 11, 2008 Wed, Mar 12, 2008 Thu, Mar 13, 2008 Avg %
Location Total Trucks % of Total | Trucks % of Total Trucks % of of
Traffic | Volume Truck Traffic | Volume Truck Traffic | Volume Truck Trucks
Volume Volume Volume
ALICO RD E OF BEN HILL GRIFFIN PKWY 4,719 2,399 50.84%]| 4,562 2,448| 53.66% 5,495 3,193| 58.11%| 54.20%
ALICO RD W OF GREEN MEADOW RD 3,594 1,736 48.30%| 3,275 1,597| 48.76% 4,211 2,387 56.68%| 51.25%
ALICO RD N OF CORKSCREW RD 1,830 575 31.42%| 1,962 816 41.59% 2,151 912| 42.40%| 38.47%
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY 10,205 922 9.03%| 10,675 1,308| 12.25% 10,817 1,314 12.15%]| 11.15%
CORKSCREW RD W OF ALICO RD 3,812 704| 18.47%| 4,050 884 21.83% 4,187 976| 23.31%| 21.20%
CORKSCREW RD W OF COUNTY LINE RD 2,711 397 14.64%| 2,757 362 13.13% 2,705 301 11.13%]| 12.97%
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TABLE 4 - K,D,AND T FACTORS (CONTINUED)

K - Factor for April '08

Day 1 Day 2 Day 3
Tue, Apr 22, 2008 Wed, Apr 23, 2008 Thu, Apr 24, 2008
Location Peak Peak . Peak . Peak .
Hour | Hour | D3I K1 Peak | our | DAY K2 Peak | our | Paly K3 K
Volume Hour Volume Hour Volume
(from) | Volume Volume Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 06:15 AM 347 4367 0.0795(06:30 AM 360 4358 0.0826]|07:30 AM 378 4433 0.0853| 0.0824
ALICO RD W OF GREEN MEADOW RD 06:00 AM 284 3277| 0.0867|06:15 AM 316 3462| 0.0913(06:00 AM 277 3168| 0.0874| 0.0885
ALICO RD N OF CORCKSCREW 03:30 PM 175 1879| 0.0931]06:45 AM 156 1806| 0.0864|03:15 PM 154 1724] 0.0893[ 0.0896
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY |06:45 AM 806 9401( 0.0857{07:00 AM 799 9428| 0.0847(07:00 AM 784 9742 0.0805| 0.0837
CORCKSCREW RD W OF ALICO RD 06:45 AM 352 3396| 0.1037|06:15 AM 348 3480 0.1000]|06:30 AM 344 3589| 0.0958| 0.0998
CORCKSCREW RD W OF COUNTY LINE RD 06:15 AM 330 2778] 0.1188|06:15 AM 333 2937| 0.1134]|06:00 AM 300 2605| 0.1152| 0.1158
D - Factor for April '08
Day 1 Day 2 Day 3
Tue, Apr 22, 2008 Wed, Apr 23, 2008 Wed, Apr 23, 2008
Location Peak Peak Peak Peak Peak Peak Peak Peak Peak D
Hour Hour | Direction D1 Hour Hour | Direction D2 Hour Hour [Direction D3
(from) | Volume| Volume Volume | Volume Volume | Volume
ALICO RD E of BEN HILL GRIFFIN PKWY 06:15 AM 347 198| 0.5706(06:30 AM 360 203[ 0.5639|07:30 AM 378 203[ 0.5370| 0.5572
ALICO RD W OF GREEN MEADOW RD 06:00 AM 284 162| 0.5704|06:15 AM 316 173| 0.5475]06:00 AM 277 159| 0.5740| 0.5640
ALICO RD N OF CORCKSCREW 03:30 PM 175 101| 0.5771]|06:45 AM 156 80| 0.5128/03:15 PM 154 92| 0.5974| 0.5625
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY [06:45 AM 806 620[ 0.7692(07:00 AM 799 601 0.7522]|07:00 AM 784 615 0.7844| 0.7686
CORCKSCREW RD W OF ALICO RD 06:45 AM 352 232| 0.6591(06:15 AM 348 222| 0.6379|06:30 AM 344 235[ 0.6831] 0.6601
CORCKSCREW RD W OF COUNTY LINE RD 06:15 AM 330 219[ 0.6636(06:15 AM 333 227 0.6817]|06:00 AM 300 218 0.7267| 0.6907
Truck Factors (%) for April '08
Day 1 Day 2 Day 3
| ocation Tue, Apr 22, 20023/0 — Wed, Apr 23, 20(12 — Thu, Apr 24, 20013/0 — Avg % of
Total Trucks Total | Trucks Total Trucks Trucks
Traffic | Volume Truck Traffic | Volume Truck Traffic | Volume Truck
Volume Volume Volume
ALICO RD E OF BEN HILL GRIFFIN PKWY 4,367 2,291 52.46%| 4,358 2,657 60.97% 4,433 2,411 54.39%| 55.94%
ALICO RD W OF GREEN MEADOW RD 3,277 1,644 50.17%| 3,462 1,979| 57.16% 3,168 1,966 62.06%| 56.46%
ALICO RD N OF CORKSCREW RD 1,879 716] 38.11%| 1,806 921 51.00% 1,724 953| 55.28%| 48.13%
CORKSCREW RD E OF BEN HILL GRIFFIN PKWY 9,401 700 7.45%| 9,428 1,067] 11.32% 9,742 1,122 11.52%]| 10.09%
CORKSCREW RD W OF ALICO RD 3,396 550| 16.20%]| 3,480 975 28.02% 3,589 1,041 29.01%| 24.41%
CORKSCREW RD W OF COUNTY LINE RD 2,778 443 15.95%| 2,937 583 19.85% 2,605 413 15.85%| 17.22%
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TABLE 5 - K,D,AND T FACTORS (AVERAGE)

K - Factor
Location Feb Mar Apr Avg
ALICO RD E of BEN HILL GRIFFIN PKWY 0.0860( 0.0864| 0.0824| 0.0850
ALICO RD W OF GREEN MEADOW RD 0.0897( 0.0923| 0.0885| 0.0902
ALICO RD N OF CORCKSCREW 0.0889 0.0835[ 0.0896] 0.0873
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY | 0.0842| 0.0870| 0.0837[ 0.0849
CORCKSCREW RD W OF ALICO RD 0.0956 0.0915[ 0.0998| 0.0956
CORCKSCREW RD W OF COUNTY LINE RD 0.1116{ 0.1110{ 0.1158] 0.1128
D - Factor
Location Feb Mar Apr Avg
ALICO RD E of BEN HILL GRIFFIN PKWY 0.5136( 0.5229 0.5572| 0.5312
ALICO RD W OF GREEN MEADOW RD 0.5807| 0.5443| 0.5640| 0.5630
ALICO RD N OF CORCKSCREW 0.5429| 0.5562 0.5625| 0.5538
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY | 0.7437| 0.7249| 0.7686[ 0.7457
CORCKSCREW RD W OF ALICO RD 0.6112( 0.6613| 0.6601| 0.6442
CORCKSCREW RD W OF COUNTY LINE RD 0.7235( 0.7137| 0.6907| 0.7093
T - Factor
Location Feb Mar Apr Avg
ALICO RD E of BEN HILL GRIFFIN PKWY 52.93%| 54.20%| 55.94%| 54.36%
ALICO RD W OF GREEN MEADOW RD 54.52%| 51.25%| 56.46%| 54.08%
ALICO RD N OF CORCKSCREW 43.09%| 38.47%| 48.13%| 43.23%
CORCKSCREW RD E OF BEN HILL GRIFFIN PKWY [10.34%| 11.15%| 10.09%| 10.53%
CORCKSCREW RD W OF ALICO RD 23.88%| 21.20%| 24.41%| 23.16%
CORCKSCREW RD W OF COUNTY LINE RD 12.08%| 12.97%| 17.22%| 14.09%
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TABLE 5.4
STRUCTURAL COEFFICIENTS FOR DIFFERENT PAVEMENT LAYERS

Layer Coef.

Layer Per unit Spec.
Group Type Thickness Sect.
Friction
Ccurses FC-5 0.00 337
Fe-12.5, EC=9.5 0.44 337
Structural
Courses Superpave Type 5P (SP-9.5,
SP-12.5, SP-19.0) 0.44 334
Base Limerock (LBR 100) 0.18 200
Courses Cemented Cogquina (LBR 100) 0.18 250
(General use) Shell Rock (LBR 100) 0.18 250
Bank Run Shell (LBR 100) 0.18 250
Graded Aggregate (LBR 100) 0.15 204
Type B-12.5 0.30 280
Base Limerock Stab. (LBR 70) 0.12 230
Courses Shell Stab. (LBR 70) 0.10 260
(Limited use) Sand Clay (LBR 75) 0.12 240
Soil Cement (500 psi) 0.20 270
Soil Cement (300 psi) 0. lB 270
Stabilization Type B Stab. (LBR 40) 0.08 160-2
Type B Stab. (LBR 30) 0.06 160-2
Type C Stab. 0.06 160-2
Subgrade Cement Treated (23200 psi) 0.12 170
Lime Treated 0.08 165

Page 5.14.0
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TABLE 6.1

REDUCED STRUCTURAL COEFFICIENTS OF ASPHALT MATERIALS

PER UNIT THICKNESS
Recommended Criteria
minor rutting/distortion

Good - No Cracking,
Fair - Crack Rated 8 or higher, minor rutting and / or

distortion

Poor - Cracking or Rutting rated 7 or less

Layer coefficients for granular base,

stabilizing are not reduced.

Table 5.4.

Layer

FC-2 or FC-5
FC-1 or FC-4
FC-3

FC-12.5 or
EC-9.5

Type S or SP

Type I
Type IT
Type III

Binder

ABC-1
ABC-2
ABC-3

Type B-12.5
SAHM
SBRM

Original
Design Good
0
0.20 0.17
0.22 0.20
0.44 0.34
0.44 0.34
0.37 0.:.30
0.20 017
0.30 0.25
.30 0.25
0.20 0.17
0.25 0.20
0.30 0.25
0.30 . 25
0.15 0.13
0.15 0.13
Page 6.11.0
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subbase,

Fair

0.15

04243
i 1B
0.20

0.14
0.16
0.20

0.20
0.11

and

Use the values shown in

Pavement Condition

Poor

0.15
0.12
0.15

0.10
0.12
0:15

0.15
0.08



TABLE E.42
REQUIRED STRUCTURAL NUMBER (SHg)
¢0% RELIABILITY (%R}
RESILIENT MODULUS (M;} RENGE 4000 PSI TO 18000 FSI

RESILIENT MODULUS (¥}, (PSI x 1000)

ESELy, 4 5 & 7 B g 10 11 12 13 14 i5 186 17 18
100 000 2.02 2.77 £.5% 2.44 2.31 2.21 2.12 z.04 1.87 1.81 1.86 1.81 1.76 1.72 1.88
150 QU0 3.23 2.97 2.77 2.61 2.47 2.36 2.27 2.19 2.11 2.08 1.9 1.84 1.82 1.B4 1.80
200 000 3.35 3.11 2.90 2.73 2.60 2.48 2.38 2,30 2.22 2.15 2.02 2.03 1.98 1.94 1.8¢%
SEQ D00 3.52 3.23 3.01 2.84 2.69 2.57 Z.47 2.38 2.30 2.23 2.17 2.11 2.06 2.01 1.897
200 000 3.62 3.33 3.10 2.92 2.78 2.65 2.55 2.46 2.37 2.30 2.24 2.18 2,12 2.07 2.03
350 000 3.71 3.41 3.18 3.00 2.85 2.72 2.61 2.52 2.44 2.36 2.30 2.23 2,18 2.13 2.08
400 000 3.79 3.49 3.25 3.07 2.91 2.78 2.67 2.58 2.48 2.42 2.35 2,29 2.25 2.18 2.13
450 000 3.87 3.56 3.32 3.13 2.97 2.84 2.73 2.63 2.54 2.46 2.39 2.33 2.27 2.22 Z.17
500 000 3.93 3.62 3.38 3.18 3.02 2.8% 2.77 2.67 2.58 2.51 2.44 2.37 2.21 2.26 2.21
€60 000 4£.05 3.73 3.48 3.28 3.12 2.98 2.86 2.76 2.67 2.58 2.51 2,45 2.3% 2.33 Z.28
=00 000 4.14 3.BZ 3.57 3.36 3.20 3.05 2,93 2.83 2.73 2.65 2.58 2.51 2.5 2.39 2.34
800 0O0 4.23 3.90 3.64 3.44 3.27 3.12 3.00 2.8% 2.80 2.71 2.63 2.57 2.50 2.44 2.3%9
o000 000 4.31 3.97 3.71i 3.51 3.33 3.18 3.06 2.95 2.85 2.76 2.69 2.62 2.55 2.49 2.44

1 000 000 4.38 4.04 3.78 3.57 3.38 3.24 3.11 3.00 2.90 2.81 2.73 2.66 2.60 2.54 2.48
1 500 000 4.65 4.30 4.03 3.81 3.62 3.46 3.33 3.21 3.10 3.01 2.82 2.85 2.78 2.71 2.65
2 000 000 4.85 £4.50 4.21 3.99 3.79 3.63 3.49 3.36 3.25 3.16 3.07 2.80 2.81 2.85 2.78
5 5DO 000 5.01 4.65 £.36 4.13 3.93 2.76 3.62 3.49 3.38 3.27 3.18 3.10 3.02 2.85 2.89
3 000 000 5.1& 4.77 4.4B £4.25 4.05 3.88 3,73 3.60 3.48 3.37 3.28 3.18 3.12 3.04 2.98
3 500 000 5.25 £.88 4.58 4.35 4.14 3.87 3.82 3.6 3.57 3.46 3.36 3.28 3.20 3.12 3.06
4 D00 000 5.35 4.98 £.68 4£.44 4.23 4.06 3.90 3.77 3.65 3.54 3.44 3.35 3.27 3.19 3.12
Z 500 000 5.44 5.06 4.76 4.52 4.31 4,13 3.98 3.84 3.72 3.61 3.51 3.42 3.33 3.26 3.1%2
5 000 DOD 5.52 5.14 4.83 4.59 4.38 £.20 4.04 3.80 3.78 3.67 3.57 3.47 3.382 3.31 3.24
6 000 DOO 5.66 5.27 4.96 4.71 4.50 4.32 4£.16 4.02 3.88 3.78 3.67 3.58 3.49 3.41 3.34
% 000 000 5.78 5.38 5.07 4.82 4.61 4.42 4.26 4.12 3.99 3.87 3.77 3.67 3.58 3.50 3.43
& 000 000 5.BB 5.48 5.17 4.91 4.70 4.51 4.35 4,20 4.07 3.95 3.85 3.75 3.66 3.58 3.50
o 000 D00 5.857 B5.57 5.26 5.00 4.7B £.59 4.43 £.28 4,15 £.03 3,92 3.82 3.7 2.65 3.57
i0 000 000 6.06 5.65 5.23 5.07 £.85 4.66 4.50 4.35 4.22 £.10 3.88 3.8% 3.75 3.71 3.63
15 000 00O 6.3¢ 5.97 5.64 5.37 5.14 4.95 4.77 £.62 4.48 4.36 4.25 4.14 ¢.05 3.96 3.88
20 000 OO0 6.63 6.20 5.86 5.59 5.35 5.15 4.98 4.82 4.68 4.55 4.44 4.33 £.23 £.14 4.06
25 000 GO0 6.82 6,38 6.04 5.76 5.52 5.32 5.14 4.98 4.84 4.71 4.58 4.48 4.38 £.28 4.20
30 000 0DC 6.98 .53 6.1BR 5.90 5.66 5.45 5.27 5.11 4.9¢6 4.83 4.71 4.60 4 .50 4.41 4.32
35 000 000 7.12 6.66 6.31 €.02 5.78 5.57 5.38 5.22 5.07 4.94 4.82 4.7) £.61 4.51 4.4z2
40 0G0 000 7.24 6.78 6.42 €.13 5.B8 5.67 5.48 5.32 5.17 5.04 4.81 4.80 4.70 4.60 4.51
A5 000 000 7.34 6.88 6.52 6.22 5.97 5.76 5.57 5.41 5.26 5.12 5.00 4.8% 4.7& 4.68 4.5¢
50 000 000 7.44 6.97 6.61 6.31 6.06 5.B4 5.65 5.40 5,34 5.20 5.07 4.96 4.85 4.76 4.66
€0 000 000 7.6% 7.13 6.76 €6.46 6.21 5.28 5.7¢ 5.62 5.47 5.33 5.21 5.00 4.98 4.88 4.7¢
70 000 000 7 76 7.27 6.90 6.5 6.33 £.11 5.981 5.74 5.52 5.45 5. 22 5.20 5.02 4.88 £.8&0
80 000 000 7.88 7.40 7.01 6.70 6.44 6,22 6.02 5.85 £.62 5.55 5.42 5.30 5.1 5.08 4.499
oG 000 000 8.00 7.51 7.12 €.80 €.54 6.31 .11 5.%4 5,78 5.64 5.51 5.32 5.28 5.17 5.08
100 000 000 £.10 7.60 7.21 €.80 €.63 €.40 6.20 £.0% E.B€ £5.72 §.BF 5.47 5.35 5.25 5.15
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Alico Road East of Ben Hill Griffin Parkway
Existing Since 1998 - Constant Growth

Flexible Pavement Design ESAL Calculations

Aurterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent): 6.79% 1% After 15,000 AADT

D(f)
Year AADT T(24) Two-way L(f) E(18) 365 Annual Accum.
54 Traffic Rural ESAL ESAL

1998 5,200 0.54 0.5 1.000 0.96 365 491,962 491,962
1999 5,553 0.54 0.5 1.000 0.96 365 525,366 | 1,017,327
2000 5,930 0.54 0.5 1.000 0.96 365 561,038 | 1,578,366
2001 6,333 0.54 0.5 1.000 0.96 365 599,133 | 2,177,498
2002 6,763 0.54 0.5 1.000 0.96 365 639,814 | 2,817,312
2003 7,222 0.54 0.5 1.000 0.96 365 683,257 | 3,500,569
2004 7,712 0.54 0.5 1.000 0.96 365 729,650 | 4,230,219
2005 8,236 0.54 0.5 1.000 0.96 365 779,193 | 5,009,413
2006 8,795 0.54 0.5 1.000 0.96 365 832,101 | 5,841,513
2007 9,392 0.54 0.5 1.000 0.96 365 888,600 | 6,730,114
2008 10,030 0.54 0.5 1.000 0.96 365 948,936 | 7,679,050
2009 10,711 0.54 0.5 1.000 0.96 365 1,013,369 | 8,692,419
2010 11,439 0.54 0.5 1.000 0.96 365 1,082,177 | 9,774,596
2011 12,215 0.54 0.5 1.000 0.96 365 1,155,657 | 10,930,253
2012 13,045 0.54 0.5 1.000 0.96 365 1,234,126 | 12,164,378
2013 13,930 0.54 0.5 1.000 0.96 365 1,317,923 | 13,482,301
2014 14,876 0.54 0.5 1.000 0.96 365 1,407,410 | 14,889,711
2015 15,886 0.54 0.5 1.000 0.96 365 1,502,973 | 16,392,684
2016 16,045 0.54 0.5 1.000 0.96 365 1,518,003 | 17,910,687
2017 16,206 0.54 0.5 1.000 0.96 365 1,533,183 | 19,443,870
2018 16,368 0.54 0.5 1.000 0.96 365 1,548,515 | 20,992,384

July 16, 2008
David Douglas Associates, Inc.
IX.3.4 DDAI Project #07-0065




Alico Road North of Corkscrew Road
Existing Since 1998 - Constant Growth

Flexible Pavement Desigh ESAL Calculations

Arterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent): 11.50% 1% After 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
43 Traffic Rural ESAL ESAL

1998 900 0.43 0.5 1.000 0.96 365 67,802 67,802
1999 1,004 0.43 0.5 1.000 0.96 365 75,600 143,402
2000 1,119 0.43 0.5 1.000 0.96 365 84,294 227,696
2001 1,248 0.43 0.5 1.000 0.96 365 93,987 321,683
2002 1,391 0.43 0.5 1.000 0.96 365 104,796 | 426,479
2003 1,551 0.43 0.5 1.000 0.96 365 116,847 | 543,327
2004 1,729 0.43 0.5 1.000 0.96 365 130,285 | 673,612
2005 1,928 0.43 0.5 1.000 0.96 365 145,268 | 818,879
2006 2,150 0.43 0.5 1.000 0.96 365 161,974 | 980,853
2007 2,397 0.43 0.5 1.000 0.96 365 180,600 | 1,161,453
2008 2,673 0.43 0.5 1.000 0.96 365 201,370 | 1,362,823
2009 2,980 0.43 0.5 1.000 0.96 365 224,527 | 1,587,350
2010 3,323 0.43 0.5 1.000 0.96 365 250,348 | 1,837,697
2011 3,705 0.43 0.5 1.000 0.96 365 279,138 | 2,116,835
2012 4,131 0.43 0.5 1.000 0.96 365 311,238 | 2,428,073
2013 4,606 0.43 0.5 1.000 0.96 365 347,031 | 2,775,104
2014 5,136 0.43 0.5 1.000 0.96 365 386,939 | 3,162,044
2015 5,727 0.43 0.5 1.000 0.96 365 431,437 | 3,593,481
2016 6,385 0.43 0.5 1.000 0.96 365 481,053 | 4,074,534
2017 7,120 0.43 0.5 1.000 0.96 365 536,374 | 4,610,908
2018 7,939 0.43 0.5 1.000 0.96 365 598,057 | 5,208,964

July 16, 2008
David Douglas Associates, Inc.
I1X.3.5 DDAI Project #07-0065




Atrterials and Collectors

Corkscrew Road East of Ben Hill Griffin Parkway
Existing Since 1998 - Constant Growth
Flexible Pavement Design ESAL Calculations

Type of Facility: Rural
Number of lanes: 2 Number of Lanes in one direction: 1
Growth Rate (percent):  17.44% 1% After 15,000 AADT
D(f)
Year AADT T(24) Two-way L(f) E(18) 365 Annual Accum.
10.5 Traffic Rural ESAL ESAL
1998 3,500 0.105 0.5 1.000 0.96 365 64,386 64,386
1999 4,110 0.105 0.5 1.000 0.96 365 75,615 140,001
2000 4,827 0.105 0.5 1.000 0.96 365 88,802 228,803
2001 5,669 0.105 0.5 1.000 0.96 365 104,289 | 333,092
2002 6,658 0.105 0.5 1.000 0.96 365 122,477 | 455,570
2003 7,819 0.105 0.5 1.000 0.96 365 143,837 | 599,407
2004 9,183 0.105 0.5 1.000 0.96 365 168,923 | 768,330
2005 10,784 0.105 0.5 1.000 0.96 365 198,383 | 966,712
2006 12,665 0.105 0.5 1.000 0.96 365 232,981 | 1,199,693
2007 14,873 0.105 0.5 1.000 0.96 365 273,612 | 1,473,305
2008 17,467 0.105 0.5 1.000 0.96 365 321,330 | 1,794,636
2009 17,642 0.105 0.5 1.000 0.96 365 324,544 | 2,119,179
2010 17,819 0.105 0.5 1.000 0.96 365 327,789 | 2,446,969
2011 17,997 0.105 0.5 1.000 0.96 365 331,067 | 2,778,036
2012 18,177 0.105 0.5 1.000 0.96 365 334,378 | 3,112,413
2013 18,358 0.105 0.5 1.000 0.96 365 337,722 | 3,450,135
2014 18,542 0.105 0.5 1.000 0.96 365 341,099 | 3,791,234
2015 18,727 0.105 0.5 1.000 0.96 365 344,510 | 4,135,743
2016 18,915 0.105 0.5 1.000 0.96 365 347,955 | 4,483,698
2017 19,104 0.105 0.5 1.000 0.96 365 351,434 | 4,835,133
2018 19,295 0.105 0.5 1.000 0.96 365 354,949 | 5,190,081
July 16, 2008
David Douglas Associates, Inc.
I1X.3.6 DDAII Project #07-0065



Arterials and Collectors

Corkscrew Road East of Alico Road
Existing Since 1998 - Constant Growth

Flexible Pavement Design ESAL Calculations

Type of Facility: Rural
Number of lanes: 2 Number of Lanes in one direction: 1
Growth Rate (percent):  15.80% 1% After 15,000 AADT
D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
23.16 Traffic Rural ESAL ESAL
1998 1,200 0.2316 0.5 1.000 0.96 365 48,692 48,692
1999 1,390 0.2316 0.5 1.000 0.96 365 56,385 105,076
2000 1,609 0.2316 0.5 1.000 0.96 365 65,294 170,370
2001 1,863 0.2316 0.5 1.000 0.96 365 75,610 245,980
2002 2,158 0.2316 0.5 1.000 0.96 365 87,556 333,537
2003 2,499 0.2316 0.5 1.000 0.96 365 101,390 | 434,927
2004 2,894 0.2316 0.5 1.000 0.96 365 117,410 | 552,337
2005 3,351 0.2316 0.5 1.000 0.96 365 135,961 | 688,298
2006 3,880 0.2316 0.5 1.000 0.96 365 157,443 | 845,741
2007 4,493 0.2316 0.5 1.000 0.96 365 182,319 | 1,028,059
2008 5,203 0.2316 0.5 1.000 0.96 365 211,125 | 1,239,184
2009 6,025 0.2316 0.5 1.000 0.96 365 244,483 | 1,483,667
2010 6,977 0.2316 0.5 1.000 0.96 365 283,111 | 1,766,778
2011 8,080 0.2316 0.5 1.000 0.96 365 327,842 | 2,094,620
2012 9,356 0.2316 0.5 1.000 0.96 365 379,642 | 2,474,262
2013 10,835 0.2316 0.5 1.000 0.96 365 439,625 | 2,913,886
2014 12,546 0.2316 0.5 1.000 0.96 365 509,086 | 3,422,972
2015 14,529 0.2316 0.5 1.000 0.96 365 589,521 | 4,012,493
2016 16,824 0.2316 0.5 1.000 0.96 365 682,666 | 4,695,159
2017 16,992 0.2316 0.5 1.000 0.96 365 689,492 | 5,384,651
2018 17,162 0.2316 0.5 1.000 0.96 365 696,387 | 6,081,038
July 16, 2008
David Douglas Associates, Inc.
IX.3.7 DDAI Project #07-0065



Alico Road East of Ben Hill Griffin Parkway
Existing Since 1998 - Variable Growth

Flexible Pavement Design ESAL Calculations

Arterials and Collectors

Type of Facility: Rural
Number of lanes: 2 Number of Lanes in one direction: 1
Growth Rate (percent): 6.79% 1998 -2007 0.00% 2008-2009 3.00% 2010 - 2022
1% after 15,000 AADT
D(f)
Year AADT T(24) Two-way L(f) E(18) 365 Annual Accum.
54 Traffic Rural ESAL ESAL
1998 5,200 0.54 0.5 1.000 0.96 365 491,962 491,962
1999 5,553 0.54 0.5 1.000 0.96 365 525,366 | 1,017,327
2000 5,930 0.54 0.5 1.000 0.96 365 561,038 | 1,578,366
2001 6,333 0.54 0.5 1.000 0.96 365 599,133 | 2,177,498
2002 6,763 0.54 0.5 1.000 0.96 365 639,814 | 2,817,312
2003 7,222 0.54 0.5 1.000 0.96 365 683,257 | 3,500,569
2004 7,712 0.54 0.5 1.000 0.96 365 729,650 | 4,230,219
2005 8,236 0.54 0.5 1.000 0.96 365 779,193 | 5,009,413
2006 8,795 0.54 0.5 1.000 0.96 365 832,101 | 5,841,513
2007 9,392 0.54 0.5 1.000 0.96 365 888,600 | 6,730,114
2008 9,300 0.54 0.5 1.000 0.96 365 879,854 | 7,609,968
2009 9,300 0.54 0.5 1.000 0.96 365 879,854 | 8,489,823
2010 9,579 0.54 0.5 1.000 0.96 365 906,250 | 9,396,073
2011 9,866 0.54 0.5 1.000 0.96 365 933,438 | 10,329,510
2012 10,162 0.54 0.5 1.000 0.96 365 961,441 | 11,290,951
2013 10,467 0.54 0.5 1.000 0.96 365 990,284 | 12,281,235
2014 10,781 0.54 0.5 1.000 0.96 365 1,019,992 | 13,301,227
2015 11,105 0.54 0.5 1.000 0.96 365 1,050,592 | 14,351,819
2016 11,438 0.54 0.5 1.000 0.96 365 1,082,110 | 15,433,929
2017 11,781 0.54 0.5 1.000 0.96 365 1,114,573 | 16,548,502
2018 12,134 0.54 0.5 1.000 0.96 365 1,148,010 | 17,696,513
July 16, 2008
1 Douglas Associates, Inc.
1X.3.8 DDAI Project #07-0065



Alico Road North of Corkscrew Road
Existing Since 1998 - Variable Growth

Flexible Pavement Design ESAL Calculations

Acrterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent): 11.50% 1998 -2007 0.00% 2008-2009 3.00% 2010 - 2022
1% after 15,000 AADT

D(f)
Year AADT T(24) Two-way L(f) E(18) 365 Annual Accum.
43 Traffic Rural ESAL ESAL
1998 900 0.43 0.5 1.000 0.96 365 67,802 67,802
1999 1,004 0.43 0.5 1.000 0.96 365 75,600 143,402
2000 1,119 0.43 0.5 1.000 0.96 365 84,294 227,696
2001 1,248 0.43 0.5 1.000 0.96 365 93,987 321,683
2002 1,391 0.43 0.5 1.000 0.96 365 104,796 | 426,479
2003 1,551 0.43 0.5 1.000 0.96 365 116,847 | 543,327
2004 1,729 0.43 0.5 1.000 0.96 365 130,285 | 673,612
2005 1,928 0.43 0.5 1.000 0.96 365 145,268 | 818,879
2006 2,150 0.43 0.5 1.000 0.96 365 161,974 | 980,853
2007 2,397 0.43 0.5 1.000 0.96 365 180,600 | 1,161,453
2008 2,300 0.43 0.5 1.000 0.96 365 173,273 | 1,334,726
2009 2,300 0.43 0.5 1.000 0.96 365 173,273 | 1,507,999
2010 2,369 0.43 0.5 1.000 0.96 365 178,471 | 1,686,470
2011 2,440 0.43 0.5 1.000 0.96 365 183,825 | 1,870,295
2012 2,513 0.43 0.5 1.000 0.96 365 189,340 | 2,059,635
2013 2,589 0.43 0.5 1.000 0.96 365 195,020 | 2,254,655
2014 2,666 0.43 0.5 1.000 0.96 365 200,871 | 2,455,526
2015 2,746 0.43 0.5 1.000 0.96 365 206,897 | 2,662,422
2016 2,829 0.43 0.5 1.000 0.96 365 213,104 | 2,875,526
2017 2,914 0.43 0.5 1.000 0.96 365 219,497 | 3,095,023
2018 3,001 0.43 0.5 1.000 0.96 365 226,082 | 3,321,105

July 16, 2008
Douglas Associates, Inc.
1X.3.9 DDAI Project #07-0065



Corkscrew Road East of Ben Hill Griffin Parkway
Existing Since 1998 - Variable Growth

Flexible Pavement Design ESAL Calculations

Acrterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent): 17.44% 1998 -2007 0.00% 2008-2009 3.00% 2010 - 2022
1% after 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
10.5 Traffic Rural ESAL ESAL
1998 3,500 0.105 0.5 1.000 0.96 365 64,386 64,386
1999 4,110 0.105 0.5 1.000 0.96 365 75,615 140,001
2000 4,827 0.105 0.5 1.000 0.96 365 88,802 228,803
2001 5,669 0.105 0.5 1.000 0.96 365 104,289 | 333,092
2002 6,658 0.105 0.5 1.000 0.96 365 122,477 | 455,570
2003 7,819 0.105 0.5 1.000 0.96 365 143,837 | 599,407
2004 9,183 0.105 0.5 1.000 0.96 365 168,923 | 768,330
2005 10,784 0.105 0.5 1.000 0.96 365 198,383 | 966,712
2006 12,665 0.105 0.5 1.000 0.96 365 232,981 | 1,199,693
2007 14,873 0.105 0.5 1.000 0.96 365 273,612 | 1,473,305
2008 14,500 0.105 0.5 1.000 0.96 365 266,742 | 1,740,047
2009 14,500 0.105 0.5 1.000 0.96 365 266,742 | 2,006,789
2010 14,935 0.105 0.5 1.000 0.96 365 274,744 | 2,281,534
2011 15,383 0.105 0.5 1.000 0.96 365 282,987 | 2,564,520
2012 15,537 0.105 0.5 1.000 0.96 365 285,816 | 2,850,337
2013 15,692 0.105 0.5 1.000 0.96 365 288,675 | 3,139,011
2014 15,849 0.105 0.5 1.000 0.96 365 291,561 | 3,430,573
2015 16,008 0.105 0.5 1.000 0.96 365 294,477 | 3,725,050
2016 16,168 0.105 0.5 1.000 0.96 365 297,422 | 4,022,471
2017 16,329 0.105 0.5 1.000 0.96 365 300,396 | 4,322,867
2018 16,493 0.105 0.5 1.000 0.96 365 303,400 | 4,626,267

1X.3.10 July 16, 2008
Douglas Associates, Inc.
DDAI Project #07-0065



Arterials and Collectors

Type of Facility:
Number of lanes:

Growth Rate (percent):

Corkscrew Road East of Alico Road
Existing Since 1998 - Variable Growth

Flexible Pavement Design ESAL Calculations

Rural
2 Number of Lanes in one direction: 1
15.80% 1998 -2007 0.00% 2008-2009 3.00% 2010 - 2022
1% after 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
23.16 Traffic Rural ESAL ESAL
1998 1,200 0.2316 0.5 1.000 0.96 365 48,692 48,692
1999 1,390 0.2316 0.5 1.000 0.96 365 56,385 105,076
2000 1,609 0.2316 0.5 1.000 0.96 365 65,294 170,370
2001 1,863 0.2316 0.5 1.000 0.96 365 75,610 245,980
2002 2,158 0.2316 0.5 1.000 0.96 365 87,556 333,537
2003 2,499 0.2316 0.5 1.000 0.96 365 101,390 | 434,927
2004 2,894 0.2316 0.5 1.000 0.96 365 117,410 | 552,337
2005 3,351 0.2316 0.5 1.000 0.96 365 135,961 | 688,298
2006 3,880 0.2316 0.5 1.000 0.96 365 157,443 | 845,741
2007 4,493 0.2316 0.5 1.000 0.96 365 182,319 | 1,028,059
2008 4,400 0.2316 0.5 1.000 0.96 365 178,536 | 1,206,595
2009 4,400 0.2316 0.5 1.000 0.96 365 178,536 | 1,385,131
2010 4,532 0.2316 0.5 1.000 0.96 365 183,892 | 1,569,023
2011 4,668 0.2316 0.5 1.000 0.96 365 189,409 | 1,758,431
2012 4,808 0.2316 0.5 1.000 0.96 365 195,091 | 1,953,522
2013 4,952 0.2316 0.5 1.000 0.96 365 200,944 | 2,154,466
2014 5,101 0.2316 0.5 1.000 0.96 365 206,972 | 2,361,438
2015 5,254 0.2316 0.5 1.000 0.96 365 213,181 | 2,574,619
2016 5,411 0.2316 0.5 1.000 0.96 365 219,577 | 2,794,195
2017 5,574 0.2316 0.5 1.000 0.96 365 226,164 | 3,020,359
2018 5,741 0.2316 0.5 1.000 0.96 365 232,949 | 3,253,308

July 16, 2008
David Douglas Associates, Inc.
1X.3.11 DDAI Project #07-0065




Arterials and Collectors

Alico Road East of Ben Hill Griffin Parkway
Future Development - Constant Growth

Flexible Pavement Design ESAL Calculations

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent): 3.00% 1% After 15,000 AADT

D(f)
Year AADT T(24) Two-way L(f) E(18) 365 Annual Accum.
54 Traffic Rural ESAL ESAL
2010 11,000 0.54 0.5 1.000 0.96 365 1,040,688 | 1,040,688
2011 11,330 0.54 0.5 1.000 0.96 365 1,071,909 | 2,112,597
2012 11,670 0.54 0.5 1.000 0.96 365 1,104,066 | 3,216,663
2013 12,020 0.54 0.5 1.000 0.96 365 1,137,188 | 4,353,850
2014 12,381 0.54 0.5 1.000 0.96 365 1,171,304 | 5,525,154
2015 12,752 0.54 0.5 1.000 0.96 365 1,206,443 | 6,731,597
2016 13,135 0.54 0.5 1.000 0.96 365 1,242,636 | 7,974,232
2017 13,529 0.54 0.5 1.000 0.96 365 1,279,915 | 9,254,147
2018 13,934 0.54 0.5 1.000 0.96 365 1,318,312 | 10,572,460
2019 14,353 0.54 0.5 1.000 0.96 365 1,357,862 | 11,930,322
2020 14,783 0.54 0.5 1.000 0.96 365 1,398,598 | 13,328,919
2021 15,227 0.54 0.5 1.000 0.96 365 1,440,556 | 14,769,475
2022 15,379 0.54 0.5 1.000 0.96 365 1,454,961 | 16,224,436
2023 15,533 0.54 0.5 1.000 0.96 365 1,469,511 | 17,693,947
2024 15,688 0.54 0.5 1.000 0.96 365 1,484,206 | 19,178,153
2025 15,845 0.54 0.5 1.000 0.96 365 1,499,048 | 20,677,201
2026 16,003 0.54 0.5 1.000 0.96 365 1,514,038 | 22,191,239
2027 16,163 0.54 0.5 1.000 0.96 365 1,529,179 | 23,720,418
2028 16,325 0.54 0.5 1.000 0.96 365 1,544,471 | 25,264,888
2029 16,488 0.54 0.5 1.000 0.96 365 1,559,915 | 26,824,804
2030 16,653 0.54 0.5 1.000 0.96 365 1,575,514 | 28,400,318
1X.3.12 July 16, 2008

David Douglas Associates, Inc.
DDAI Project #07-0065




Alico Road North of Corkscrew Road
Future Development - Constant Growth

Flexible Pavement Design ESAL Calculations

Arterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent):  3.00% 1% After 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
43 Traffic Rural ESAL ESAL

2010 8,500 0.43 0.5 1.000 0.96 365 640,356 | 640,356
2011 8,755 0.43 0.5 1.000 0.96 365 659,567 | 1,299,923
2012 9,018 0.43 0.5 1.000 0.96 365 679,354 | 1,979,276
2013 9,288 0.43 0.5 1.000 0.96 365 699,734 | 2,679,011
2014 9,567 0.43 0.5 1.000 0.96 365 720,726 | 3,399,737
2015 9,854 0.43 0.5 1.000 0.96 365 742,348 | 4,142,085
2016 10,149 0.43 0.5 1.000 0.96 365 764,619 | 4,906,704
2017 10,454 0.43 0.5 1.000 0.96 365 787,557 | 5,694,261
2018 10,768 0.43 0.5 1.000 0.96 365 811,184 | 6,505,445
2019 11,091 0.43 0.5 1.000 0.96 365 835,519 | 7,340,964
2020 11,423 0.43 0.5 1.000 0.96 365 860,585 | 8,201,549
2021 11,766 0.43 0.5 1.000 0.96 365 886,402 | 9,087,951
2022 12,119 0.43 0.5 1.000 0.96 365 912,995 |10,000,946
2023 12,483 0.43 0.5 1.000 0.96 365 940,384 |10,941,330
2024 12,857 0.43 0.5 1.000 0.96 365 968,596 |11,909,926
2025 13,243 0.43 0.5 1.000 0.96 365 997,654 |12,907,580
2026 13,640 0.43 0.5 1.000 0.96 365 1,027,583 | 13,935,163
2027 14,049 0.43 0.5 1.000 0.96 365 1,058,411 | 14,993,574
2028 14,471 0.43 0.5 1.000 0.96 365 1,090,163 |16,083,737
2029 14,905 0.43 0.5 1.000 0.96 365 1,122,868 17,206,606
2030 15,352 0.43 0.5 1.000 0.96 365 1,156,554 (18,363,160

1X.3.13 July 16, 2008
David Douglas Associates, Inc.
DDAI Project #07-0065



Arterials and Collectors

Corkscrew Road East of Ben Hill Griffin Parkway
Future Development - Constant Growth

Flexible Pavement Desigh ESAL Calculations

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent):  3.00% 1% After 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
10.5 Traffic Rural ESAL ESAL
2010 14,000 0.105 0.5 1.000 0.96 365 257,544 | 257,544
2011 14,420 0.105 0.5 1.000 0.96 365 265,270 | 522,814
2012 14,853 0.105 0.5 1.000 0.96 365 273,228 | 796,043
2013 15,298 0.105 0.5 1.000 0.96 365 281,425 | 1,077,468
2014 15,451 0.105 0.5 1.000 0.96 365 284,240 | 1,361,708
2015 15,606 0.105 0.5 1.000 0.96 365 287,082 | 1,648,789
2016 15,762 0.105 0.5 1.000 0.96 365 289,953 | 1,938,742
2017 15,919 0.105 0.5 1.000 0.96 365 292,852 | 2,231,595
2018 16,079 0.105 0.5 1.000 0.96 365 295,781 | 2,527,375
2019 16,239 0.105 0.5 1.000 0.96 365 298,739 | 2,826,114
2020 16,402 0.105 0.5 1.000 0.96 365 301,726 | 3,127,840
2021 16,566 0.105 0.5 1.000 0.96 365 304,743 | 3,432,583
2022 16,731 0.105 0.5 1.000 0.96 365 307,791 | 3,740,374
2023 16,899 0.105 0.5 1.000 0.96 365 310,869 | 4,051,242
2024 17,068 0.105 0.5 1.000 0.96 365 313,977 | 4,365,220
2025 17,238 0.105 0.5 1.000 0.96 365 317,117 | 4,682,337
2026 17,411 0.105 0.5 1.000 0.96 365 320,288 | 5,002,625
2027 17,585 0.105 0.5 1.000 0.96 365 323,491 | 5,326,116
2028 17,761 0.105 0.5 1.000 0.96 365 326,726 | 5,652,842
2029 17,938 0.105 0.5 1.000 0.96 365 329,993 | 5,982,835
2030 18,118 0.105 0.5 1.000 0.96 365 333,293 | 6,316,129
1X.3.14 July 16, 2008

Douglas Associates, Inc.
DDA\ Proiect #07-0065



Corkscrew Road East of Alico Road
Future Development - Constant Growth

Flexible Pavement Design ESAL Calculations

Arterials and Collectors

Type of Facility: Rural

Number of lanes: 2 Number of Lanes in one direction: 1

Growth Rate (percent):  3.00% 1% After 15,000 AADT

D(f)
Year AADT T(24) | Two-way L(f) E(18) 365 Annual Accum.
23.16 Traffic Rural ESAL ESAL

2010 14,000 0.2316 0.5 1.000 0.96 365 568,068 | 568,068
2011 14,420 0.2316 0.5 1.000 0.96 365 585,111 | 1,153,179
2012 14,853 0.2316 0.5 1.000 0.96 365 602,664 | 1,755,843
2013 15,298 0.2316 0.5 1.000 0.96 365 620,744 | 2,376,587
2014 15,451 0.2316 0.5 1.000 0.96 365 626,951 | 3,003,538
2015 15,606 0.2316 0.5 1.000 0.96 365 633,221 | 3,636,759
2016 15,762 0.2316 0.5 1.000 0.96 365 639,553 | 4,276,311
2017 15,919 0.2316 0.5 1.000 0.96 365 645,948 | 4,922,260
2018 16,079 0.2316 0.5 1.000 0.96 365 652,408 | 5,574,668
2019 16,239 0.2316 0.5 1.000 0.96 365 658,932 | 6,233,600
2020 16,402 0.2316 0.5 1.000 0.96 365 665,521 | 6,899,121
2021 16,566 0.2316 0.5 1.000 0.96 365 672,177 | 7,571,298
2022 16,731 0.2316 0.5 1.000 0.96 365 678,898 | 8,250,196
2023 16,899 0.2316 0.5 1.000 0.96 365 685,687 | 8,935,883
2024 17,068 0.2316 0.5 1.000 0.96 365 692,544 | 9,628,428
2025 17,238 0.2316 0.5 1.000 0.96 365 699,470 |10,327,897
2026 17,411 0.2316 0.5 1.000 0.96 365 706,464 |11,034,361
2027 17,585 0.2316 0.5 1.000 0.96 365 713,529 |11,747,890
2028 17,761 0.2316 0.5 1.000 0.96 365 720,664 |12,468,555
2029 17,938 0.2316 0.5 1.000 0.96 365 727,871 |13,196,426
2030 18,118 0.2316 0.5 1.000 0.96 365 735,150 |13,931,575

1X.3.15 July 16, 2008
David Douglas Associates, Inc.
DDA\ Proiect #07-0065
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Alico Road

East of Ben Hill Griffin Pkwy to Green Meadow Rd
Opinion of Probable Construction Costs for Typical Resurfacing Project

Table. IX.5.1

ITEM NO. DESCRIPTION UNIT QTY. Unit Cost Total
ROADWAY
101-1 MOBILIZATION LS 1 $50,000.00 $50,000.00
102-1 MAINTENANCE OF TRAFFIC LS 1 $45,000.00 $45,000.00
104-1 ARTIFICIAL COVERING FOR EROSION CONTROL SY 345 $2.85 $983.25
104-10-1 HAY OR STRAW BALE (18" X 18" X 36") EA 40 $10.00 $400.00
104-12 TURBIDITY BARRIER STAKED LF 300 $5.40 $1,620.00
104-13-1 SILT FENCE STAKED (TYPE IlI) LF 40,000 $1.25 $50,000.00
110-1-1 CLEARING & GRUBBING (7.1 AC) LS 1 $7,100.00 $7,100.00
120-1 EXCAVATION REGULAR CcY 1,955 $8.50 $16,617.50
120-6 EMBANKMENT CcY 975 $12.00 $11,700.00
160-4 STABILIZATION TYPE B SY 3,450 $4.00 $13,800.00
162-1-11 PREPARED SOIL LAYER (FINISH SOIL LAYER) (6") SY 34,507 $1.50 $51,760.50
285-709 BASE OPTIONAL (BASE GROUP 09) SY 3,365 $15.50 $52,157.50
331-2 ASPHALTIC CONCRETE TYPE S TN 5,550 $100.00 $555,000.00
400-1-15 CONC CLASS I(MISCELLANEOUS) CY 5 $1,000.00 $5,000.00
430-171-125 [PIPE CULV(OPT MATL) (ROUND) (18'SS) LF 300 $45.00 $13,500.00
430-171-129  [PIPE CULV(OPT MATL) (ROUND) (24"SS) LF 300 $62.00 $18,600.00
430-984-125 |MITERED END SECTION (OPTIONAL ROUND) (18" SD) EA 4 $1,100.00 $4,400.00
430-984-129 |MITERED END SECTION (OPTIONAL ROUND) (24" SD) EA 4 $1,450.00 $5,800.00
570 PERFORMANCE SOD Sy 34,507 $3.00 $103,521.00
ROADWAY ITEMS TOTAL $1,006,959.75
SIGNING AND MARKING ITEMS
700-40-1 SIGN SINGLE POST (LESS THAN 12) AS 10 $250.00 $2,500.00
700-40-2 SIGN SINGLE POST (12 - 25) AS 4 $750.00 $3,000.00
705-10 OBJECT MARKER EA 10 $75.00 $750.00
706-3 RETRO-REFLECTIVE PAVEMENT MARKERS EA 535 $4.90 $2,621.50
710-11-241 TRAFFIC STRIPE SKIP (YELLOW (10'-30' SKIP) (6") LF 16,000 $0.60 $9,600.00
710-11-121 TRAFFIC STRIPE SOLID (WHITE) ( 6") LF 40,000 $0.35 $14,000.00
710-11-221 TRAFFIC STRIPE SOLID (YELLOW) ( 6" LF 6,000 $0.35 $2,100.00
710-11-125 TRAFFIC STRIPE SOLID (WHITE) (24") LF 200 $1.90 $380.00
710-11-170 DIRECTIONAL ARROWS EA 15 $50.00 $750.00
SIGNING AND MARKING ITEMS TOTAL $35,701.50

COST OPINION SUMMARY
ROADWAY ITEMS TOTAL $1,006,959.75
SIGNING AND MARKING ITEMS TOTAL $35,701.50
CONTINGENCY (20%) $208,532.25

COST OPINION TOTAL $1,251,193.50

IX.5.1

July 16, 2008

David Douglas Associates, Inc.
DDAI Project #07-0065




Alico Road

Green Meadow Rd to Corkscrew Rd

Opinion of Probable Construction Costs forTypical Resurfacing Project

Table IX.5.2

ITEM NO. DESCRIPTION UNIT QTY. Unit Cost Total
ROADWAY
101-1 MOBILIZATION LS 1 $40,000.00 $40,000.00
102-1 MAINTENANCE OF TRAFFIC LS 1 $35,000.00 $35,000.00
104-1 ARTIFICIAL COVERING FOR EROSION CONTROL Sy 208 $2.85 $592.80
104-10-1 HAY OR STRAW BALE (18" X 18" X 36" EA 30 $10.00 $300.00
104-12 TURBIDITY BARRIER STAKED LF 200 $5.40 $1,080.00
104-13-1 SILT FENCE STAKED (TYPE III) LF 31,300 $1.25 $39,125.00
110-1-1 CLEARING & GRUBBING (4.3 AC) LS 1 $6,000.00 $6,000.00
120-1 EXCAVATION REGULAR CY 1,181 $8.50 $10,038.50
120-6 EMBANKMENT CY 590 $12.00 $7,080.00
160-4 STABILIZATION TYPE B Sy 2,084 $4.00 $8,336.00
162-1-11 PREPARED SOIL LAYER (FINISH SOIL LAYER) (6" Sy 20,840 $1.50 $31,260.00
285-709 BASE OPTIONAL (BASE GROUP 09) Sy 1,945 $15.50 $30,147.50
331-2 ASPHALTIC CONCRETE TYPE S TN 3,211 $100.00 $321,100.00
400-1-15 CONC CLASS | (MISCELLANEOUS) CY 5 $1,000.00 $5,000.00
430-171-125 [PIPE CULV (OPT MATL) (ROUND) ( 18"SS) LF 240 $45.00 $10,800.00
430-171-129 [PIPE CULV (OPT MATL) (ROUND) ( 24"SS) LF 240 $62.00 $14,880.00
430-984-125 |MITERED END SECTION (OPTIONAL ROUND) (18" SD) EA 4 $1,100.00 $4,400.00
430-984-129 |MITERED END SECTION (OPTIONAL ROUND) (24" SD) EA 4 $1,450.00 $5,800.00
570 PERFORMANCE SOD SY 20,840 $3.00 $62,520.00
ROADWAY ITEMS TOTAL $633,459.80

I
SIGNING AND MARKING ITEMS
700-40-1 SIGN SINGLE POST (LESS THAN 12) AS 8 $250.00 $2,000.00
700-40-2 SIGN SINGLE POST (12 - 25) AS 4 $750.00 $3,000.00
705-10 OBJECT MARKER EA 10 $75.00 $750.00
706-3 RETRO-REFLECTIVE PAVEMENT MARKERS EA 430 $4.90 $2,107.00
710-11-241  |TRAFFIC STRIPE SKIP (YELLOW (10'-30' SKIP) (6") LF 13,000 $0.60 $7,800.00
710-11-121  |TRAFFIC STRIPE SOLID (WHITE) ( 6" LF 31,300 $0.35 $10,955.00
710-11-221  |TRAFFIC STRIPE SOLID (YELLOW) ( 6" LF 4,400 $0.35 $1,540.00
710-11-125 |TRAFFIC STRIPE SOLID (WHITE) (24") LF 180 $1.90 $342.00
710-11-170  |DIRECTIONAL ARROWS EA 4 $50.00 $200.00
SIGNING AND MARKING ITEMS TOTAL $28,694.00

COST OPINION SUMMARY
ROADWAY ITEMS TOTAL $633,459.80
SIGNING AND MARKING ITEMS TOTAL $28,694.00
CONTINGENCY (20%) $132,430.76

COST OPINION TOTAL $794,584.56

IX.5.2 July 16, 2008

David Douglas Associates, Inc.
DDA Project #07-0065




Corkscrew Road

East of Ben Hill Griffin Pkwy to Alico Rd
Opinion of Probable Construction Costs for Typical Resurfacing Project

Table 1X.5.3
ITEM NO. DESCRIPTION UNIT| QTY. Unit Cost Total
ROADWAY
101-1 MOBILIZATION LS 1 $60,000.00 $60,000.00
102-1 MAINTENANCE OF TRAFFIC LS 1 $55,000.00 $55,000.00
104-1 ARTIFICIAL COVERING FOR EROSION CONTROL SY 386 $2.85 $1,100.10
104-10-1 HAY OR STRAW BALE (18" X 18" X 36") EA 44 $10.00 $440.00
104-12 TURBIDITY BARRIER STAKED LF 300 $5.40 $1,620.00
104-13-1 SILT FENCE STAKED (TYPE lIl) LF | 44,000 $1.25 $55,000.00
110-1-1 CLEARING & GRUBBING (8.0 AC) LS 1 $8,000.00 $8,000.00
120-1 EXCAVATION REGULAR CY [ 2,200 $8.50 $18,700.00
120-6 EMBANKMENT CY [ 1,100 $12.00 $13,200.00
160-4 STABILIZATION TYPE B SY | 3,870 $4.00 $15,480.00
162-1-11 PREPARED SOIL LAYER (FINISH SOIL LAYER) (6") SY | 38,684 $1.50 $58,026.00
285-709 BASE OPTIONAL (BASE GROUP 09) SY | 3,711 $15.50 $57,520.50
331-2 ASPHALTIC CONCRETE TYPE S TN | 6,132 $100.00 $613,200.00
400-1-15 CONC CLASS I(MISCELLANEOUS) CY 5 $1,000.00 $5,000.00
430-171-125 PIPE CULV(OPT MATL)(ROUND)( 18"SS) LF 300 $45.00 $13,500.00
430-171-129 PIPE CULV(OPT MATL)(ROUND)( 24"SS) LF 300 $62.00 $18,600.00
430-984-125 MITERED END SECTION (OPTIONAL ROUND) (18" SD) EA 4 $1,100.00 $4,400.00
430-984-129 MITERED END SECTION (OPTIONAL ROUND) (24" SD) EA 4 $1,450.00 $5,800.00
570 PERFORMANCE SOD SY | 38,684 $3.00 $116,052.00
ROADWAY ITEMS TOTAL $1,120,638.60
SIGNING AND MARKING ITEMS
700-40-1 SIGN SINGLE POST (LESS THAN 12) AS 12 $250.00 $3,000.00
700-40-2 SIGN SINGLE POST (12 - 25) AS 4 $750.00 $3,000.00
705-10 OBJECT MARKER EA 12 $75.00 $900.00
706-3 RETRO-REFLECTIVE PAVEMENT MARKERS EA 600 $4.90 $2,940.00
710-11-241 TRAFFIC STRIPE SKIP (YELLOW (10'-30' SKIP) (6") LF [ 19,000 $0.60 $11,400.00
710-11-121 TRAFFIC STRIPE SOLID (WHITE) (6") LF [ 44,000 $0.35 $15,400.00
710-11-221 TRAFFIC STRIPE SOLID (YELLOW) ( 6") LF | 6,000 $0.35 $2,100.00
710-11-125 TRAFFIC STRIPE SOLID (WHITE) (24") LF 250 $1.90 $475.00
710-11-170 DIRECTIONAL ARROWS EA 12 $50.00 $600.00
SIGNING AND MARKING ITEMS TOTAL $39,815.00

|COST OPINION SUMMARY

ROADWAY ITEMS TOTAL

$1,120,638.60

SIGNING AND MARKIN

G ITEMS TOTAL

$39,815.00

CONTINGENCY (20%)

$232,090.72

COST OPINION TOTAL

$1,392,544.32

IX.5.3

July 16, 2008

David Douglas Associates, Inc.

DDAI Project #07-0065




Corkscrew Road

Alico Road to County Line
Opinion of Probable Construction Costs For Typical Resurfacing Project

Table IX.5.4

ITEM NO. DESCRIPTION UNIT QTY. Unit Cost Total
ROADWAY
101-1 MOBILIZATION LS 1 $110,000.00 $110,000.00
102-1 MAINTENANCE OF TRAFFIC LS 1 $90,000.00 $90,000.00
104-1 ARTIFICIAL COVERING FOR EROSION CONTROL SY 826 $2.85 $2,354.10
104-10-1 HAY OR STRAW BALE (18" X 18" X 36") EA 80 $10.00 $800.00
104-12 TURBIDITY BARRIER STAKED LF 500 $5.40 $2,700.00
104-13-1 SILT FENCE STAKED (TYPE Ill) LF 93,000 $1.25 $116,250.00
110-1-1 CLEARING & GRUBBING (17.1 AC) LS 1 $20,000.00 $20,000.00
120-1 EXCAVATION REGULAR CcY 4,680 $8.50 $39,780.00
120-6 EMBANKMENT cY 2,340 $12.00 $28,080.00
160-4 STABILIZATION TYPE B SY 8,261 $4.00 $33,044.00
162-1-11 PREPARED SOIL LAYER (FINISH SOIL LAYER) (6") SY 82,613 $1.50 $123,919.50
285-709 BASE OPTIONAL (BASE GROUP 09) SY 7,744 $15.50 $120,024.25
331-2 ASPHALTIC CONCRETE TYPE S TN 12,777 $100.00 $1,277,700.00
400-1-15 CONC CLASS I(MISCELLANEOUS) CY 5 $1,000.00 $5,000.00
430-171-125 PIPE CULV (OPT MATL) (ROUND) ( 18"SS) LF 450 $45.00 $20,250.00
430-171-129 PIPE CULV (OPT MATL) (ROUND) ( 24"SS) LF 450 $62.00 $27,900.00
430-984-125 MITERED END SECTION (OPTIONAL ROUND) (18" SD) EA 8 $1,100.00 $8,800.00
430-984-129 MITERED END SECTION (OPTIONAL ROUND) (24" SD) EA 8 $1,450.00 $11,600.00
570 PERFORMANCE SOD SY 82,631 $3.00 $247,893.00
ROADWAY ITEMS TOTAL $2,286,094.85

I
SIGNING AND MARKING ITEMS
700-40-1 SIGN SINGLE POST (LESS THAN 12) AS 12 $250.00 $3,000.00
700-40-2 SIGN SINGLE POST (12 - 25) AS 4 $750.00 $3,000.00
705-10 OBJECT MARKER EA 20 $75.00 $1,500.00
706-3 RETRO-REFLECTIVE PAVEMENT MARKERS EA 1,300 $4.90 $6,370.00
710-11-241 TRAFFIC STRIPE SKIP (YELLOW (10-30' SKIP) (6") LF 40,000 $0.60 $24,000.00
710-11-121 TRAFFIC STRIPE SOLID (WHITE) ( 6") LF 93,000 $0.35 $32,550.00
710-11-221 TRAFFIC STRIPE SOLID (YELLOW) ( 6") LF 12,000 $0.35 $4,200.00
710-11-125 TRAFFIC STRIPE SOLID (WHITE) (24" LF 300 $1.90 $570.00
710-11-170 DIRECTIONAL ARROWS EA 10 $50.00 $500.00
SIGNING AND MARKING ITEMS TOTAL $75,690.00)

COST OPINION SUMMARY

ROADWAY ITEMS TOTAL $2,286,094.85
SIGNING AND MARKING ITEMS TOTAL $75,690.00
CONTINGENCY (20%) $472,356.97

COST OPINION TOTAL

$2,834,141.82

IX.5.4

July 16, 2008

David Douglas Associates, Inc.

DDAI Project #07-0065
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