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To: Commissioner Welton G. Cadwell, Chairman 
Commissioner Jennifer Hill, District 1 
Commissioner Elaine Renick, District 2 
Commissioner Debbie Stivender, District 3 
Commissioner Linda Stewart, District 4 

Thru: Cindy Hall, County Manager 
Thru: Jim Stivender, Jr., Public Works Director 
From: Kristian Swenson, Road Operations Division Director 
Date:  April 27, 2007 
Subject: State of the County Roads – 2007 

 
Please allow me to present herein the first annual State of the County Roads, 2007 Edition.  This 
is the first of hopefully many annual reports which will provide you a quick summarization of 
the overall condition of County-maintained roads within our jurisdiction. 
 
The Road Operations staff has spent numerous hours inventorying, compiling, and analyzing 
information associated with the County’s road network.  This document provides you with an 
overview of these efforts by providing information for decision making and planning efforts. 
 
Should you have any questions regarding this document, please do not hesitate to contact me. 



 



Road Operations 

 
Who We Are 

 
Road Operations is a Division of the Public Works Department.  This Division is 
comprised of 82 employees.  These employees are all responsible, directly or 
indirectly, for the maintenance of the signs, signals, striping, drainage, and 
roadways contained in the County maintained road network.  
 
In order to perform these maintenance services, staff members are assigned to 
different groups based upon the tasks they perform.  These task groupings are 
the following:  1) Direct Maintenance, 2) Indirect Maintenance, and 3) 
Administration. 
 

Direct Maintenance Task 
 

The Direct Maintenance Task is best described as ‘hands-on’ service delivery:  
the maintenance work for which we are best known.  Items such as road repair, 
mowing, tree trimming, sign inspection/repair, and signal inspection/repair, to 
name a few, would be typical of this task.   
 
This task group includes the Division’s Maintenance Areas.  Maintenance Areas 
are geographically distinct areas to which groups of road crews are assigned. 
These groups of workers perform scheduled work such as clay road grading or 
mowing as well as responding to requests for service on items such as pothole 
repair, tree trimming etc. The County is divided into three maintenance areas 
identified by number, (i.e., Maintenance Area I, II, or III) as depicted in the map 
on page 4.  The number of employees assigned to each area varies as follows:  
Maintenance Area I – 15 employees, Maintenance Area II – 16 employees, and 
Maintenance Area III – 18 employees. 
 
Also, tasked with Direct Maintenance is the Special Projects Section, located at 
28127 County Road 561, Tavares.  This is a group of staff members that 
performs large scale maintenance or construction projects such as large 
pavement repairs, double surface treatment of clay roads, and chip sealing of 
existing roads throughout the County.  Before the formation of this section in 
2005, a Maintenance Area would have to suspend normal operations to complete 
such a special project.  Now, the Special Projects team can complete such a 
project, allowing crews in that Maintenance Area to continue with their regularly 
scheduled workload.  The Special Projects Section is comprised of eight (8) staff 
members. 

The final section of the Division tasked with Direct Maintenance is the Traffic 
Operations Section. This section is also located at 28127 County Road 561, 
Tavares.  Denis Dietz is the Supervisor -- Phone:  742-1766, Fax:  742-3511.  
They are responsible for the inspection, fabrication, and/or installation of signs, 
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the inspection and installation of pavement markings, and the inspection and 
maintenance of traffic signals. This section maintains not only the County 
maintained traffic signals but also those of most municipalities within the County.  
The exceptions are a portion of the City of Mount Dora’s signals and those within 
the City of Groveland.  There are 14 staff members, including a supervisor in this 
group:  eight (8) dedicated to sign and pavement marking maintenance and five 
(5) to traffic signal maintenance. 

Indirect Maintenance Task 

Certain staff members of the Division provide specific maintenance support 
through indirect means.  These staff members comprise the Outsourcing 
Contracts Section of the Division.  This section writes specifications, works with 
the County Office of Procurement Services, and County Attorney’s Office, and 
administers contracts for various maintenance services provided by private 
vendors on behalf of the County.  Such maintenance services include routine 
items such as sidewalk and right-of-way mowing, guardrail repair, tree removal, 
tree trimming, and pipe cleaning as well as non-routine items such as pipe lining 
or shoulder rehabilitation.  This Section contains two (2) staff members. 

Administration Task 
 
In addition to those staff members providing direct and indirect methods of 
maintenance, nine (9) employees support both methods through administrative 
support and management.  Six (6) of these employees are part of the 
Database/Program Administrative Section of the Division.  This section 
provides administrative support to each of the field offices as well as 
electronically documenting all work tasks and infrastructure information in the 
Division’s database.  These employees are located at the field offices mentioned 
earlier and at the Public Works Annex located at 31150 Industry Drive, Tavares. 
 

3 



 
Maintenance Areas / Commission Districts 

 
The Road Operations Division’s main office is located on Industry Drive 
in Tavares.  Kristian Swenson is the Road Operations Division Director, 
and Dennis Warren is the Road Superintendent.   
Phone:  742-0478, Fax:  742-1695. 

Area I is located in 
Leesburg at 2310 W. Griffin 
Rd., (responsible for Lake 
County maintained roadways 
located west of the Haines 
Creek Bridge and the 
Beauclair Canal, south to the 
Florida Turnpike). Charlie 
Kent is the Supervisor – 787-
0074, Fax:  787-1465. 
 

Area II is located in 
Minneola, at 609 Disston 
Ave. (responsible for Lake 
County maintained roadways 
located south of the Florida 
Turnpike). David Berger is 
the Supervisor – 394-2559,  
Fax:  394-2538. 
 

Area III is located in 
Umatilla at 19720 E. Fifth 
St. (responsible for Lake 
County maintained roadways 
located east of the Haines 
Creek Bridge and the 
Beauclair Canal, up to 
Astor).  Randy Dean is the 
Supervisor – 669-2814,  Fax:  
669-2836. 
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Annual Road Inventory and Inspection 

 
Every road in the County maintenance system is inventoried, inspected, and 
segmented into smaller pieces based upon roadway geometrics such as width, 
shoulder type, median type, number of lanes, and pavement condition annually 
by the Supervisor of each Maintenance Area.  The pavement inspection process 
portion of the road inventory is based upon the PASER (Pavement Surface 
Evaluation & Rating) System developed by the University of Wisconsin-Madison 
Transportation Information Center.   This system is a visual inspection and 
evaluation process to assess the surface condition of the road and assign to it a 
1-10 rating category.  Each individual rating takes into account factors such as 
surface defects, surface deformation, cracks, and patches or potholes.  Please 
see the chart on page 6 for specific descriptions of each rating. 
 
In addition to establishing a rating of pavement condition annually, these ratings 
relate directly to the life cycle of a road.  This life cycle is a general curve that 
aids in prediction of pavement condition.  The curve cannot provide for a specific 
anticipated time of road deterioration, as deterioration depends on an individual 
road’s environment, traffic loading conditions, and provided maintenance, as well 
as the original quality of construction.  It does, however, provide for an average 
life cycle.  Please see Figure 1 on page 6 for the curve based upon Lake 
County’s road inventory. 
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PASER (Pavement Surface Evaluation & Rating) System 
 
Lake County uses the Pavement Surface Evaluation & Rating (PASER) System, formulated by the University of Wisconsin Transportation 
Information Center, to rate the surface condition of asphalt pavement. 
 
Surface Rating Description General Condition / Treatment Measures 
 10 & 9 Excellent New construction or recent overlay. Like new. 
 8 Very Good Recent sealcoat or new cold mix. Little or no maintenance required. 
 7 Good First signs of aging. Sound structural condition. Maintain with routine crack filling. 
 6 Marginal Shows signs of aging. Sound structural condition. Extend life with sealcoat. 
 5 & 4* Fair Surface aging and first signs of need for strengthening.  Needs sealcoat or thin non-structural 

overlay. Would benefit from a structural overlay (2" or more). 
 3 Poor Needs patching and repair prior to major overlay.  
 2 & 1 Failed Severe deterioration. Failed. Needs total reconstruction. 
 
*  This is the rating level that triggers the road’s consideration for the Countywide resurfacing program. 
 
An inventory of all County-Maintained roads in Lake County is performed annually.  This is when the surface condition rating is determined. 

 
Life Span of Lake County Roads 

(This chart is based on actual Lake County road inventory information.) 
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Walker, Donald. 2002. Pavement Surface Evaluation and Rating Manual, Asphalt Roads. University of Wisconsin-Madison Transportation 
Information Center 
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Miles of all Maintained Roadway by Commission District 

 

 

 

 

 

 
 Figure 2 

District Asphalt
Double Surface 

Treated Concrete Brick Total Paved Clay Grand Totals
Commission District 1 129.56 0.19 0.29 0.00 130.04 1.39 131.43
Commission District 2 318.46 6.55 1.02 0.01 326.04 47.03 373.07
Commission District 3 230.59 4.05 0.06 0.02 234.72 31.53 266.25
Commission District 4 216.44 2.91 0.25 0.02 219.62 6.43 226.05
Commission District 5 316.12 9.59 0.00 0.00 325.71 48.59 374.30

TOTALS 1,211.17 23.29 1.62 0.05 1,236.13 134.97 1,371.10

 
 
As mentioned previously, the annual inventory of County roads catalogs other 
factors other than just the pavement condition.  Information regarding surface 
type, Commission District, Maintenance Area, sidewalks, etc. is just some of the 
items gathered and reviewed.  A small portion of this information has been 
compiled in Figures 2, 3, and 4 to show the breakdown of roads by surface type 
by Commission District.  It is shown from these figures that the majority of County 
maintained roads are asphalt.  Of the total 1,371 miles of roads, approximately 
1,211 miles are asphalt.  Only 135 miles of these roads are non-paved.  These 
non-paved roads are clay and are graded bi-weekly by the Maintenance Area in 
which they reside. 
 

 

 

 

 

 

 

 
 

 

Figure 3 

Commissioner
District 1

Commissioner
District 2

Commissioner
District 3

Commissioner
District 4

Commissioner
District 5

Miles 1.39 47.03 31.53 6.43 48.59
% of Total Clay 1.03% 34.84% 23.36% 4.76% 36.00%

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

Miles of Clay Road by Commission District

Figure 4 

Commissioner
District 1

Commissioner
District 2

Commissioner
District 3

Commissioner
District 4

Commissioner
District 5

Miles 130.04 326.04 234.72 219.62 325.71
% of Total Paved 10.52% 26.38% 18.99% 17.77% 26.35%

Note:  These figures include asphalt, double surface treated (DST), concrete, and brick.
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Figure 5 

Number of Miles by Rating and Commission District

 
 
 
 
 
 
 
Figure 5 depicts pavement inspection rating information by Commission District.  
Individual rating numbers have been assigned a specific color for reporting 
purposes.  Please note that as a pavement condition worsens it changes color 
from green to red on the bar graph.  
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Cost of Timely Maintenance 

(The yellow boxes indicate the % of current inventory of asphalt roadway {by linear miles}  
in each rating and how many years until they enter the Area of Critical Concern.) 

 
Impact of Inspection on Maintenance 

                                                                                                                                                            
The annual pavement inspection process is more important than just gathering 
data.  This information is utilized to plan road surface improvements such as road 
resurfacing, or application of pavement preservation techniques, to include types 
of sealcoating processes.  There are many types of sealcoating.  Lake County 
specifically uses chip sealing and microsealing.  Various techniques applied at 
certain times restore and extend the life of a roadway.  The pavement inspection 
rating aids in the determination and timing of such techniques.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 6 
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The chart entitled Cost of Timely Maintenance shown as Figure 6 on page 9 
depicts the pavement life cycle curve and outlines more specifically the ‘Area of 
Critical Concern’.  This area is the portion of the life cycle curve where rapid 
deterioration of the roadway occurs.  The more deterioration occurs the higher 
the cost to repair.  The beginning of this rapid deterioration occurs at a road 
rating of ‘6’.  A rated ‘6’ road is a good road that should be considered marginal 
as it is beginning the descent into rapid deterioration.  Such a road shows the 
signs of aging and will have cracking and occasional patches but is in otherwise 
good structural condition.  Figure 6 also applies the percentage of the current 
road inventory to the life cycle curve. It should be noted from Figure 7 that more 
than half of the current inventory is in the ‘Area of Critical Concern’, specifically 
56 percent.    

 

 

 

 

 

 

44%

56%

Figure 7 

 
 
 
 
Each Commission District’s percentage of roads in the ‘Area of Critical Concern’ 
is shown in Figure 8 on page 11.  Please note that virtually all districts have 50% 
or greater roads in this area.  Roads in these conditions directly relate to the 
amount of non-scheduled repairs needed, more specifically pothole patching.   
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Area of Critical Concern 

by Commission District 

 
     
 

Figure 8 
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Figure 9 shows the amount and cost of pothole patching work orders performed 
by the Division from July 1, 2006 though December 31, 2006.  The roads rated 
with less than ‘6’ pavement rating comprised 68% of all pothole patching work 
orders.  Additionally, the average cost of each individual work order for roads 
rated less than ‘6’ was twice as much as those with a pavement rating higher 
than ‘6’.   Clearly, the quality of the roadway has a direct impact on the amount of 
continual surface maintenance that must be performed on it, as well as the cost 
of such maintenance. 
 

Figure 9 
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Current Maintenance Strategy 

 
The Division is currently utilizing the pavement rating to determine prioritization of 
roads to be resurfaced or sealcoated.  A road that has a pavement rating of ‘4’ or 
lower is currently considered for resurfacing with a one-inch asphalt overlay.  
Ranking of these roads prioritizes them first by lowest to highest pavement 
condition and then highest to lowest traffic count.  After the priority of ranking is 
established, budgeted funds are allocated until they are exhausted; thus 
establishing the annual resurfacing list.  Roads not resurfaced due to funding 
constraints are re-inspected and re-evaluated the following year.   Figures 10 and 
11 depict historical annual resurfacing programs.  More specifically, Figure 10 
displays the historical percentage of the County’s road network resurfaced 
annually.  This percentage has averaged 1.6% for the last six years with most 
years experiencing closer to 1%.  At this rate of resurfacing, our roads must be 
maintained such that their lifespan extends nearly 100 years before being 
categorized as ‘4’.   Please note:  Any resurfacing done as part of a widening 
project is not included in these figures. 

 

Percentage of Asphalt Road Inventory Resurfaced 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 
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In 2004, the portion of sales tax passed by the voters in 2001 that was to be 
applied to road resurfacing became available for use.  The increased number of 
roads resurfaced that year was due to this new revenue source.  Figure 11, 
however, displays the skyrocketing cost of asphalt occurring at approximately the 
same time.  Despite increased funding, fewer roads are being resurfaced.  Figure 
11 shows how many miles of roads can be resurfaced with $1,000,000.  The 
County’s funding has roughly doubled while our miles resurfaced have been cut 
in half.   

 

 

 

Miles Resurfaced per Million Dollars 
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Figure 11 
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 per $Million
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$584,240.00 $2.96 16.08 $36,333.33 27.52 1009.76
$454,076.70 $2.86 13.61 $33,363.46 29.97 1107.87
$514,758.00 $2.87 15.36 $33,512.89 29.84 1117.53

$2,147,813.00 $3.99 46.07 $46,620.64 21.45 1141.36
$850,575.00 $7.05 9.44 $90,103.28 11.10 1163.92

$1,085,188.00 $13.65 7.08 $153,275.14 6.52 1182.76
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Prior to 2006, resurfacing through asphalt overlays was the only planned 
maintenance technique utilized to extend the life of a road.  In 2006, funds were 
made available for chip sealing roads rated ‘6’.  As chip sealing provides for 
improved skid resistance and rougher riding surface due to the topical stone 
applied to the road, low volume roads that were rural in nature were targeted for 
this type of preservation.  In 2006, approximately 12 miles of roads were chip 
sealed.  The budget for sealing was expanded in 2007 to include microsealing by 
allocating a portion of the MSTU (Municipal Service Taxing Units) budget to the 
Division. Microsealing provides for a smooth surface, however, has limited crack 
sealing benefits.  Due to the smooth surface, and despite its limitations, this 
technique is planned for higher density subdivision roads rated as ‘6’.  
Approximately, thirteen miles of roads are planned for sealing in 2007.   The 
annual amount of expenditures of the Division as it relates to the overall Public 
Works Departmental budget is shown in Figure 12.  At a cursory glance, one 
might deduce significant influxes of funding in recent years.  Such funding, 
however, has also been compromised due to soaring construction costs. 

Figure 12 

2003 2004 2005 2006 2007
2008

(Proposed)

Department $11,771,959 $12,412,241 $11,828,942 $17,901,003 $20,885,761 $16,364,296
Road Operations $6,995,988 $7,209,952 $6,955,801 $8,371,426 $12,182,133 $9,020,589

RO% of Dept. $ 59.43% 58.09% 58.80% 46.77% 58.33% 55.12%
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Future Maintenance Strategies 
 

Three potential approaches to roadway maintenance are outlined in the following 
paragraphs.  These strategies are as follows: 
 

 
 
Strategy 1:  When a road reaches a rating of ‘6’, this road is sealcoated to 
prevent greater distress.  Such a technique would elevate the ‘6’ to a 
rating of ‘8’ and would last approximately six (6) years until it once again 
degraded to ‘6’.  This road would be sealcoated again each time as it 
reaches ‘6’.  By year 30, a total of $185,312.34 has been spent, and the 
road is rated ‘8’ with 6 years until the next treatment. 

 
 
 
Strategy 2:  Allow a road to degrade until it reaches a rating of ‘4’.  When 
the road reaches such a condition, resurface the road with a one inch 
asphalt overlay.  Such a procedure would then elevate the pavement 
condition to ‘9’.  At this point, the road would be allowed to degrade until it 
reaches a rating of ‘6’ (approximately 9 years).  Upon reaching this 
condition, it would be sealcoated.  By year 30, a total of $195,101.73 has 
been spent, and the road is rated ‘8’ with 6 years until the next treatment. 

 
 
 
Strategy 3:  A road would degrade until it reached a rating of ‘4’.  Upon 
reaching this condition, the road would be resurfaced with a one inch 
asphalt overlay.  This treatment would elevate the pavement condition to a 
rating of ‘9’.  This road would then be allowed to degrade again until it 
reached a rating of ‘4’ (approximately 12 years).  Upon reaching this 
condition, the road would be resurfaced again with one inch of asphalt.  By 
year 30, a total of $122,385.62 has been spent, and the road is rated ‘4’.  
The road requires an immediate expenditure of $179,727.40 to bring it 
back to a rating of ‘9’. Total outlay:  $302,113.02. 

 
 
 
These three maintenance strategies are reviewed over a 30-year time frame in Figure 
13 on page 17.  This figure reveals that over the analyzed time period Strategy 1  is 
in fact the most economical strategy despite the increased instances of maintenance.  
The analysis, however, only considers the value of the planned maintenance 
activities; it does not account for the additional costs shown in Figure 9 of unplanned 
pothole repairs.  If these costs were accounted for in the model, Strategy 1  would be 
even more economical than the alternatives.  
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THREE MAINTENANCE STRATEGIES 

 
These charts depict three different maintenance strategies.  The costs shown 
assume one mile of a 20-foot wide roadway.  An inflation rate of 3% per year is 
assumed in the models below. 
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The maintenance strategy of resurfacing with a one inch overlay compared to 
sealcoating is reviewed again in Figure 14.  This figure outlines the needed 
annual budget for the complete asphalt road inventory over a 100-year road life 
cycle.  The data does not include inflation adjustments and assumes all roads 
are equally distributed over the life cycle curve.  As the inventory is not 
distributed equally over the curve, a front loaded bubble of funding would be 
required to provide for better curve distribution. 

 
 
 
 
 

Cost Comparison – Overlay vs. Sealcoating 
 

Maintenance Technique  Cost per Square Yard 1 Mile, 20 ft. Wide Lane 
 
Overlay 1” thick (Virgin) $7.60 $89,173.33 
Overlay 1” thick (Recycled) $6.50 $76,266.67 
     (Usually performed on roads at a PASER rating of 4.) 
 
Micro Seal (Type of Sealcoat) $3.21 $37,664.00 
Chip Seal (Type of Sealcoat) $2.79 $32,736.00 
     (Usually performed on roads at a PASER rating of 6.) 
 
An annual budget based on a strictly sealcoating program of rated ‘6’ roads or an 
overlay program of strictly ‘4’ rated roads over a 100-year cycle is represented in the 
numbers below.  This budget assumes all asphalt roads in the inventory are evenly 
distributed over the life cycle curve.   
 
  Annual Budget 
 
Sealcoat:  $6,734,130.46 
Overlay (Recycled):  $7,244,291.85 
Overlay (Virgin):  $8,470,248.94 
 
NOTE:  The costs above are based on FY 2006/2007 and do not take into 
account inflation or additional roads brought into the inventory. 
 
 
 

Figure 14 
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The charts below show the cost of bringing all County-Maintained roads that are 
currently in the Area of Critical Concern up to a Rating of 8 or Better. 
 

Figure 15 

Square Yards Overlay 1" Thick (Virgin)
$7.60 per Sq. Yd.

Overlay 1" Thick (Recycled)
$6.50 per Sq. Yd.

1 114,685.33 $871,608.51 $745,454.65

2 429,648.33 $3,265,327.31 $2,792,714.15

3 183,645.33 $1,395,704.51 $1,193,694.65

4 245,807.88 $1,868,139.89 $1,597,751.22

5 278,356.55 $2,115,509.78 $1,809,317.58

1,252,143.42 $9,516,289.99 $8,138,932.23

Square Yards Overlay 1" Thick (Virgin)
$7.60 per Sq. Yd.

Overlay 1" Thick (Recycled)
$6.50 per Sq. Yd.

1 236,143.77 $1,794,692.65 $1,534,934.51

2 571,252.33 $4,341,517.71 $3,713,140.15

3 578,099.55 $4,393,556.58 $3,757,647.08

4 1,064,000.89 $8,086,406.76 $6,916,005.79

5 1,143,826.56 $8,693,081.86 $7,434,872.64

3,593,323.10 $27,309,255.56 $23,356,600.15

Square Yards Cost to Chip Seal
$2.79 per Sq. Yd.

Cost to Double Micro Seal
$3.21 per Sq. Yd.

1 522,701.33 $1,458,336.71 $1,677,871.27

2 1,032,534.11 $2,880,770.17 $3,314,434.49

3 646,451.22 $1,803,598.90 $2,075,108.42

4 732,873.22 $2,044,716.28 $2,352,523.04

5 844,073.00 $2,354,963.67 $2,709,474.33

3,778,632.88 $10,542,385.74 $12,129,411.54TOTALS:
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Cost to Seal "6" Rated Asphalt Roads
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TOTALS:

Cost to Improve Asphalt Roads Rated 4 & Under

Cost to Improve Asphalt Roads Rated 5
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As the roads in the area of critical concern deteriorate more rapidly, the costs of 
elevating these roads out of this area of the curve was determined.  Figure 15 on 
page 19 outlines the costs necessary to restore the roads currently rated ‘6’ or 
worse.  The cost to perform such a task exceeds $43 million.  As there are more 
category ‘6’ roads than any other category in the ‘Area of Critical Concern’, it is 
probably prudent and most cost effective to address these roads as the main 
priority.  With this said, one cannot ignore those roads approaching failing 
conditions.  It is hoped that future maintenance strategies can focus on Strategy 
1; with a reduced emphasis, however, still some focus, on Strategy 2 as the most 
cost effective and service delivery effective approach.  
 
Unfortunately, it is not obvious under any current funding scenario and given 
existing revenue sources; that any of these strategies, regardless of cost, will be 
attainable.  As a result, roadway conditions on the majority of County-maintained 
roadways will continue to worsen for the foreseeable future. 
 
The Road Operations Division and Public Works will continue their best efforts to 
maintain our roadway system in as good shape as possible for as long as 
resources allow.  Without an infusion of significant, long-term revenue, however, 
continued deterioration is inevitable. 
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