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Overview: Florida’s Highway
Construction Materials
Florida’s Highway Construction
Materials market is enjoying Florida’s
economy is growing at a healthy pace,
with nearly 5.4% GSP growth
anticipated in 2019 and average growth
over the next five years of more than 5%
annually, a very robust pace1.

With 2020 growth projected at almost 6%, sustained
growth is likely to encourage expansion of existing
supplier firms and support a very profitable period for
suppliers. While existing supply networks reflect
sufficient capacity, the addition of M-CORES projects on
top of the healthy work program may strain capacity in
later years of the current work program.

Five sectors are evaluated for this report:
1) Asphalt 2) Concrete 3) Steel 4) Aggregate and 5) Earthworks
A year ago, tariffs were impacting steel and concrete prices, but the effects have now been
embedded in the market and are less of an impact at this writing.
Asphalt prices are very high and trending higher, due to a myriad of factors including geopolitical
influences, new international shipping regulations, and strong market demand.
Aggregate costs have been driven higher by competitive forces, reflecting the strong Florida
housing and development market in general. Recent relaxation of the mitigation fees associated
with Lake Belt extractions and with Lee County mining restrictions should mitigate further aggregate
cost increases

Labor availability for
highway construction and
materials
supply
is
competing with an ever
hotter housing
market.
However, the new M-CORES
legislation includes $2.5
million a year for three years
to facilitate road and bridge
construction
workforce
development, which may
offer some relief.
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Housing starts in most Florida metro markets showed more than a
20 percent increase last year, but in 2019 this trend has flattened with
only two metro areas achieving this level of growth (See Figure 1).
On average, construction employment in Florida metro markets has
increased by 4 percent since last year, which should help alleviate the
labor availability mismatch between roadway and housing
construction.
However, in response to the 2019 TBG survey, many producers
stated that labor availability is still an ongoing issue. Despite this,
the share of producers concerned about labor was smaller than in
2018, and some producers even indicated that other aspects, like
binder availability, have become a much larger concern.

i

Figure 1. Annual Change in Construction & Mining vs. Change in Housing Starts - 2019
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Schedules of Values were obtained for Design Build and P3 projects. For those
that provided line item quantities, we were able to estimate unit costs, which varied
greatly from the “traditionally” quoted FDOT unit costs (Table 1).

Material
Asphalt

Table 1. Schedule of Values Comparison to Historical Lettings
Schedule
Schedule
Lettings
Lettings
Units
of Values
vs Lettings
2018 Price
2019 Price
Price
2018
TN
$127.61
$104.01
23%
$109.83

Schedule
vs Lettings
2019
16%

Concrete

CY

$930.50

$708.11

31%

$707.08

32%

Aggregate - Earthwork

CY

$8.46

$7.66

10%

$5.29

60%

Aggregate - Base

SY

$25.00

$38.40

-35%

$38.50

-35%

Steel - Reinforcing

LB

$1.17

$0.96

22%

$0.96

22%

Forecasts of FDOT materials costs appear costlier than the Long Range
Estimate (LRE) scenario. Because cost have been driven up rapidly in the past
year, long-term averages tend to understate the impact of more recent
activity. As a result, the LRE prices are well below recent costs. Barring an
unforeseen market drop, the LRE estimate is likely to reflect the lower bound
of materials costs during the five-year work program.
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Figures 2 and 3 show the likely scenario for FDOT materials costs relative to current conditions, including
the upper bound estimate. The normal high share of resurfacing projects in the last two years of the work
program amplifies this difference.
Figure 2. Cost Composition Forecast Using LRE Prices

Figure 3. Cost Composition Forecast Using Forecast Prices

Source: TBG calculated from data provided by FDOT Office of the Work Program and Budget, TBG Work Product.
Source: TBG calculated from data provided by FDOT District Construction Offices

In the Concrete sector, market power
has continued to increase in 4 of FDOT’s
7 districts, and warrants monitoring.
Suppliers report price increases every
six months and are adapting
accordingly. Fly ash spot shortages
continue; price spikes relative to fly ash
shortages may be experienced
periodically, and FDOT may be able to
mitigate the negative impacts by
requiring that all qualified contractors
have multiple mixes approved in the
event a primary source is temporarily
unavailable

In the Aggregate sector, several counties
have comp plan amendments pending or in
challenge that would potentially restrict
future mining; however, the supply is more
than offset by the relaxation of mitigation
fees in Lake Belt and removal of zoning
restrictions in Lee County that will further
open up opportunities for increased
aggregate production in South Florida.
Currently, earthworks pricing does not
reflect material supply uncertainty,
although continued labor shortages are a
constraint.

FDOT specs and work program scheduling will influence future pricing, and competition from other
economic sectors in Florida will exert pressure on wages and some materials costs. The M-CORES
work will substantially accelerate highway construction demand for materials and labor, which will
impact cost and availability. Several variables routinely tracked for this analysis are at record highs
already. Fewer economists are forecasting recession than at this time last year, but geopolitical
shocks are constantly on the horizon these days and can disrupt supply chains without warning.
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Introduction
The Florida Department of Transportation commissioned The Balmoral Group to evaluate the availability
of highway construction materials in Florida. The evaluation includes an analysis of existing and planned
supply of these materials, and an estimate of future costs and quantity requirements FDOT will face in
fulfilling its five-year work program. Materials in the analysis include the bituminous, cement, steel,
aggregate and earthwork markets. An annual assessment of the materials markets and significant trends
affecting FDOT’s supply availability and costs is included in this report.
The report is organized as follows:
•
•
•

•

General Outlook for highway construction materials
Work Program Work Mix allocation and materials quantities estimates
Material-specific findings for supply chain variables, including
o raw material sources,
o existing and likely future transport and distribution methods,
o potential impact of global markets and foreign materials, and
o preliminary assessment of land use and environmental regulatory or permitting
issues
GIS maps of existing supplier locations.

General Outlook for Highway Construction Materials

Labor availability is influencing producer capacity. Several producers report vacancies going unfilled for
more than six months, constraining production, due to competition from competing sectors which pay
better wages. Producers report that CDL-licensed1 drivers routinely gain certification and then relocate
away from Florida for higher wages. Wages are being driven higher fairly rapidly.
Florida wages by materials sector for primary labor types are shown in Figure 4; the annual change is
shown in Figure 5. Wages for structural metal fabricators remains stable for the third straight year, while
workers in the asphalt, aggregate, and concrete industries saw substantial wage increases in 2018. The
data is current as of May 2018, the most recent available at this level of detail.

1

CDL = Commercial Driver’s License
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Figure 4. Hourly Wage Rates for Key Workers in Each Materials Industry in Florida, 2010 – 2018

Source: U.S. Bureau of Labor Statistics

Figure 5. Changes in Hourly Wage Rates for Key Workers in Each Materials Industry in Florida, 2010 – 2018

Source: U.S. Bureau of Labor Statistics
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Bid Data Analysis

A bid data analysis between June 2018 and June 2019 was done to analyze competition behavior in the
districts. Assuming that the mean of all bids for a project is the industry’s expected cost for that project,
we can identify sources of deviation from that expected cost. Therefore, bids were classified into below
average and above average bids. There were 1833 bids during these months, where 843 (or 46%) were
below average, 981 (or 53.5%) above average and 9 projects had only one bidder. In last year’s report
the mean amount bid was $6.3 million and on average bids deviated 10% from this value.
This year the mean amount bid was $9.6 million and on average bids deviated 11% from this value. The
trend up to January 2019 was to have a higher share of bids below the mean bid; however, since February
the distribution of above vs. below mean bids has reduced up to the point that in June 2019 52% of the
bids were above the mean bid and 48% were below the mean bid (Figure 6). Most Districts follow an
equal share of bids that were below and above the expected cost, except in Districts 2 and 3 where
around 60% of the bids were below the expected cost.
Figure 6. Percent of Bids Above and Below the Average Bid

Source: FDOT

For above average bids, the mean was $10 million and on average bids deviate 12.5 percent from the
expected cost. For below average bids, the mean was $9.3 million and on average bids deviate 9.9
percent from the expected cost. Compared to June 2018, the trend shows that bids are spreading out
rather than narrowing, as the deviation from the expected cost of both above or below average bids
increased by 1 percent. Figure 7 illustrates the average deviation by month. District 1 had the largest
deviations from the expected cost. On average, above bids were 20 percent higher than the mean bid
and below bids were 16 percent lower than the mean bid. On the other hand, District 7 had the tightest
bids as, on average, both above and below bids deviate 9 percent from the mean bid.
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Figure 7. Deviation of Bids Above and Below the Average Bid

Source: FDOT

Production Capacity

Table 2 provides a summary of plant counts for the primary materials types. The current inventory shows
that aggregate sources have continued to diversify in 2019, with cement adding plants at a consistent
pace. The number of asphalt producers has remained relatively stable since 2012, while approved steel
plants have declined to 2016 levels this year.
Table 2. Number of Producers by Material

Material Type
Aggregate
Asphalt
Cement (Ready-mix Plants)
Steel

2012
188
109
327
135

2016
182
97
444
152

2017
214
100
440
207

2018
229
99
449
212

2019
237
106
462
152

Source: FDOT Approved Producer List

On average, all materials producers report that about 25 percent of their capacity is currently for FDOT
work. Aggregate producers report that FDOT makes up 42 percent of their work, i.e. producers of
aggregate they do more work for FDOT than do producers of other materials. When analyzed by other
materials FDOT makes up 20 percent of all concrete work, 33 percent of all asphalt work and 14 percent
of all steel work. Only 17 percent of aggregate respondents plan to see positive capacity growth over the
next 5 years, while 35 percent of concrete respondents plan to see positive capacity growth.
These differences are reflected in their capacity utilization as concrete respondents are operating at a
lower capacity than last year, dropping from an average operating capacity of 42 percent to 30 percent
and aggregates producers are operating at the same capacity from last year, 64 percent. Steel and asphalt
producers are operating at a higher capacity than in 2018. Steel producers increased from operating at
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59 percent in 2018 to 65 percent of total capacity in 2019, and asphalt producers increased from
operating at 58 percent in 2018 to 68 percent of total capacity in 2019.
Nationally, construction has recovered from the housing bust, surpassing 2006 peaks over the last three
years (Figure 8); however, the work is spread unevenly across markets. Public construction has remained
relatively stable since 2013, but has picked up steam through the first six months of 2019 (Figure 9).
Conversely, private residential construction has fallen 5 percent, matching 2007 levels. Non-residential
construction continues to remain stable. This scenario implies a tradeoff between public and private
residential construction as raw materials and labor are limited and competition intensifies.
Figure 8. U.S. Construction Put in Place, 2000 – 2018

Source: U.S. Census Bureau
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Figure 9. Residential Construction Put in Place, 2000 – 2018

Source: U.S. Census Bureau

As the Architecture Billings Index (ABI) shows in Figure 10, and Florida’s experience supports, the South
has seen the majority of the recovery. ABI Billings are considered a leading indicator, meaning that
construction activity 6-12 months from now generally follows the current ABI billings activity. The near
term will continue to have healthy activity, assuming no larger geopolitical events spur market
uncertainty that may dry up capital.
Figure 10. ABI Billings Index, June 2018 – June 2019

Source: American Institute of Architects, Architecture Billings Index
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In late 2015, President Obama signed the Fixing America’s Surface Transportation (FAST) Act, which
provided five-year legislation aimed at repair and expansion of transportation infrastructure. A significant
portion of the funding associated with this bill was directed toward bridge and road maintenance to the
benefit of the asphalt industry. Policymakers are in the process of drafting a five-year highway bill that
would serve as the reauthorization of the FAST Act, which expires in October 2020.
The Senate Environment and Public Works Committee plans the panel to have a vote on August 1st 2019
in relation to a version of a highway reauthorization bill. The American Road and Transportation Builders
Association (ARTBA) and the American Council of Engineering Companies (ACEC) are optimistic on the
passage of an infrastructure bill in Congress. Both the ARTBA and ACEC agree that increases to federal
gasoline tax rates are needed in order to have more reliable funding. However, the ARTBA warns that
the uncertainty over federal funding, could lead to states delaying transportation projects.
Figure 11 reflects projected national highway funding growth rates as of February 2019.
Figure 11. Highway, Street and Bridge Construction Spending Growth Rate

Work Program

Source: First Research, February 2019

A summary of FDOT’s Five Year Work Program (including P3 projects) by Work Mix Type is shown in Table
3. The Work Program totals in years 2023 and 2024 reflect approximately $1 billion (each year) for
Resurfacing and Bridge Repair jobs that are not yet included in LRE. Prior to the Multi-Use Corridors of
Regional Economic Significance (M-CORES) bill, large expenditures in New Road construction would have
retreated until 2023 when the First Coast Expressway project accounts for about $750 million of new
roadway construction.
On the roadway maintenance side, resurfacing amounts are projected to reach record levels through the
last three years of the Work Program. With M-CORES included, New Road construction increases
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substantially from 2022 to 2024. Note, as the M-CORES legislation was enacted less than a month prior
to this writing, all M-CORES funding and materials estimates are based on typical FDOT Rural Interstate
New Roadway cost composition per mile (Table 4).
Work Mix Types follow typical allocations, though New Bridge/Bridge Replace projects have been frontloaded in 2020, driven by the I-275/Howard Frankland Bridge project, with another jump in expenditures
expected in 2024 for the St. Andrews Bay Bridge replacement, among others. Concrete requirements for
FDOT are expected to increase substantially in 2020, and to a lesser extent 2024, as a result.
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Work Mix Type
Add Lanes
Bikepath
Bridge Replace/New
Drainage
Guardrail
Interchange
Intersection
ITS
Landscaping
Miscellaneous
New Road
Resurfacing
Rigidpave
Signing/Pavement Markings
Toll Plaza
Traff Ops
Widen/Resurface
Total Work Program

Table 3. Work Program Dollar Allocation by Work Mix Type
2020
2021
2022
2023
$1,096,135,153
$510,314,508
$1,598,338,738
$1,052,996,019
$91,322,012
$73,014,558
$81,063,919
$19,585,512
$980,059,595
$403,395,889
$276,157,524
$221,290,738
$11,656,973
$3,422,000
$15,715,670
$26,215,167
$29,393,797
$32,034,912
$22,652,896
$10,830,336
$280,762,169
$676,587,436
$498,991,988
$210,913,955
$23,327,836
$26,196,861
$51,218,775
$28,083,338
$72,717,455
$25,331,850
$13,691,852
$26,897,459
$52,243,853
$26,182,530
$20,244,005
$24,646,643
$217,217,382
$106,825,320
$142,607,804
$97,908,626
$108,665,910
$42,171,500
$394,601,870
$1,129,839,026
$599,226,431
$828,335,184
$987,094,536
$1,201,570,421
$991,420
$14,879,440
$17,679,740
$22,145,280
$6,065,812
$3,283,404
$1,170,457
$0
$99,316,411
$61,719,839
$10,295,370
$60,210,788
$40,755,374
$41,624,719
$23,679,411
$18,812,731
$14,798,490
$5,427,101
$59,525,588
$41,173,674
$3,724,656,073 $2,880,747,051
$4,214,730,143
$4,193,119,713

Source: TBG calculated from data provided by FDOT Office of the Work Program and Budget.

Table 4. Preliminary Estimates of M-CORES Future Material Requirements, 2022 - 2024
Additions to Work Program
Material
Units
2020
2021
2022
2023

2024
$1,512,460,336
$44,414,892
$548,253,145
$2,288,000
$23,054,307
$252,361,288
$9,506,248
$24,437,886
$35,710,339
$15,330,866
$437,065,991
$1,279,569,397
$50,064,671
$846,880
$20,416,591
$15,260,309
$2,600,555
$4,273,641,701

2024

FDOT Work Program

$ millions

$0

$0

$351

$351

$351

Asphalt
Concrete
Steel

000s TNs
000s CY
TNs

0
0
0

0
0
0

558
118
24,719

542
103
23,768

541
91
22,854

Aggregate

000s TNs

0

0

892

858

878

Source: TBG calculated from FDOT and M-CORES data.

Figure 12 shows projects identified by the FDOT Five Year Work Program and bridge counts derived from
Work Program data by district.
Figure 13 provides a comparison by Work Mix type of allocated work program funds for major projects
over the five-year work program. Materials quantities estimates are provided in Table 5.
Resurfacing projects for the out years of the work program as currently reported result in very large
asphalt expenditures; with the addition of the M-CORES projects during the same time period, demands
on the asphalt marketplace could be out of proportion to capacity.
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Figure 12. Work Program Roads and Bridges Count Estimates by District

Source: TBG calculated from data provided by FDOT Office of Program Management.

Figure 13. Work Program Allocation by Work Mix Type, Average Allocation > $250 million

Source: TBG calculated from data provided by FDOT Office of the Work Program and Budget.
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Estimates of Future Quantities
Table 5. FDOT Future Material Requirements 2
Material

Units

FDOT Work Program
Asphalt
Concrete
Structural Concrete
Ancillary Concrete
Total Concrete
Steel
Reinforcing Steel
Structural Steel
Other Steel
Total Steel
Aggregate
Base Material/Other Aggregate
Aggregate for Asphalt
Aggregate for Concrete
Total Aggregate

$ millions
000s TN

2020

$3,672
4,087

000s TN

$2,855
4,383

2022

$4,194
6,877

2023

$4,168
7,615

2024

$4,238
7,882

2,582
903
3,486

1,109
556
1,665

851
1,038
1,889

653
929
1,582

1,540
819
2,360

16,124
15,354
122,157

12,051
11,476
91,300

18,630
17,642
137,094

17,812
16,867
131,052

17,388
16,467
127,987

153,635

114,827

173,367

165,732

161,841

2,054
3,458
4,776
10,289

1,542
3,708
2,281
7,532

2,801
5,818
2,589
11,209

2,774
6,442
2,168
11,385

3,268
6,668
3,233
13,169

000s CY

TNs

2021

Source: Calculated by TBG, from FDOT Work Program & Estimates data.

FDOT asphalt binder specs have undergone substantial revision in recent years with more flexibility
provided to contractors, who may choose their preferred binder in many instances. As a result, historical
use of different binder types, which were dictated by design spec, will not reflect future use of different
binder types. Based on survey results and data from current year lab volumes received for testing,
estimates of likely scenarios for binder demand were prepared. Table 6 provides a breakdown by type
of estimate binder demand for the five-year work program.
Table 6. FDOT Future Requirements of Asphalt Binder

Asphalt Binder (Tons)
PG 52-28
PG 58-22
PG 67-22
PG 76-22 (ARB)
PG 76-22 (PMA)
High Polymer

2020

2021

2022

2023

2024

19,700
21,543

21,126
23,102

33,147
36,248

36,700
40,133

37,988
41,542

9,837
917
119,211
7,284

10,549
984
127,842
9,550

16,552
1,544
200,584
16,347

18,326
1,709
222,084
18,602

18,970
1,769
229,881
19,255

Source: Calculated by TBG, from FDOT Work Program & Estimates and SMO data.
Note: PG 82-22 to be completely replaced by High Polymer within the next few years.

Tonnage for aggregate in asphalt is estimated at 94.54% of the asphalt total, and reduced by another 10% for
RAP, based on historical FDOT data.

2
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FDOT Data

Prices and consumption are forecast for the five-year
work program (Figure 14). Historical Lettings and LRE
data was received from the FDOT Offices of Work
Program
and
Budget
and
Program
Management/Estimates. Historical Lettings data
contains pay item level lettings data from July 1 2009
through June 30 2019 (FDOT fiscal years 2010 – 2019)
and LRE pay-item level data from July 1 2018 through
March 01 2027 (fiscal years 2019 – 2027). FDOT Work
Program and P3 data was received from the Office of
Work Program and includes 1,579 unique projects.

Figure 14. Basis of Calculations

Raw Five Year Work Program data includes work mix
level dollars for fiscal years 2020 – 2024. LRE data
provided to Balmoral contains 1,808 unique projects
in two sets: 1,722 ‘G1’ projects, which are identified
as tentative status (and have been programmed into
the Five Year Work Program) and 86 ‘CA’ projects
with candidate status, which are not currently in the
Work Program, but may likely move to the Five Year
Work Program within the next few years. LRE price
estimates for 2020 through 2024 were based on all
projects types and used in conjunction with Work
Program dollars to estimate future material
quantities.

Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

12

Asphalt
Key Findings - Asphalt

Asphalt prices and capacity utilization are currently at
record highs for the period of FDOT data available (dating
to 1993). A series of factors are supporting high prices. Of
13 key variables tracked for estimating FDOT HMA costs, 5
are at an all-time high.
After averaging $92 per short ton for a decade, FDOT HMA
prices have surpassed the peak price of $103.01 in 2007,
rising to $104.01 in 2018 and $109.83 in 2019. According to
TBG’s survey to asphalt producers, 63 percent of the
producers have received, on average, an 8 percent price
increase from suppliers since November 2018. Last year,
only 13 percent of producers received a price increase,
averaging 3 percent overall.

Revenue projections
through 2024 show
steady growth for the
asphalt
industry,
indicating that prices
are likely to stay high
for the duration of the
work
five-year
program.

New regulations will also contribute to price pressure. The
International Maritime Organization (IMO) 2020 rule will encourage production of light and middle
distillate fuels. As asphalt is made from fuels with higher sulfur content, this change will impact asphalt
pricing and the quality of asphalt may change as crude diets change.

Industry Outlook
Nationally, asphalt prices have decreased 2 percent year-over-year, while overall U.S. construction
producer prices have increased 5 percent. A comparison of changes in producer prices since 2008 is
provided in Figure 15.
Figure 15. Change in Producer Prices, Asphalt Industry

Source: FDOT, U.S. Federal Reserve
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Revenue projections through 2024 show steady growth for the asphalt industry, indicating that prices
are likely to stay high for the duration of the five-year work program (Figure 16).
Figure 16. Asphalt Manufacturing Industry Revenue Outlook

Source: IBIS Industry Reports, Asphalt Manufacturing, 2019

Florida HMA plant production rose to an estimated 17 million tons in 2018, a five percent increase from
2017. According to the EIA, asphalt production is expected to rise an additional 1 percent by the end of
2019. Although production has increased every year since 2012, with 2017 boasting the largest increase
at 13 percent, current Florida production is still short of peak housing boom levels, which exceeded 20
million tons annually. FDOT’s consumption of total Florida HMA production rose by 1/3 again in 2019,
resuming more than a decade’s long average of 30 percent of consumption after falling to 18 percent in
2017. As such, FDOT’s work program is exerting significant influence on pricing.

Supply Chain Variables for Asphalt Pavement Materials

Table 7 provides the current status of selected variables of interest. Table 8 provides a summary of
relevant variables that have been found in the past to influence FDOT’s costs at a statistically significant
level from 2009 - 2019.
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Table 7. Supply Chain Summary: Asphalt Materials

Aggregate

Refinery Capacity

Sources for HMA are dominated by Georgia granite shipments and rock from South Florida Lake Belt mining area
and are currently stable markets. Aggregate production in Lake Belt in 2018 increased after reductions in the per
ton surcharge. In addition, Lee County 3 recently removed a land use overlay that restricted mining activity, opening
up opportunities for increased aggregate production in South Florida.
Refinery capacity is stable after increasing over the past few years. Refineries along the U.S. Gulf Coast reported
production disruptions during the summer in 2019 due to weather-related issues. Sanctions to Iran, Venezuela,
uncertainty from possible tariffs to Mexico and severe flooding in the U.S. Gulf Coast during the summer, have
limited the options of refineries to obtain heavy crude, potentially increasing production costs.

Asphalt Binder

Unmodified (PG 67 & lower) asphalt binder prices have declined from a high of $535/st in September 2018 to
$514/st in July 2019. Compared to July 2018, prices have decreased by 1%. Similarly, modified (PG 67 & higher)
binder prices have declined from a high of $668/st in September to $654/st in July 2019. Still, binder prices
remain on average about 20% higher in these first half of 2019 when compared to the same period last year and
could increase as markets tighten later this year. Interviewed stakeholders, however, mentioned that they expect
binder prices to stabilize within the next year.

Polymers

Some producers report difficulty obtaining polymer while others do not. With very few suppliers, polymers are a
source of vulnerability, although major polymer suppliers reported expansion of capacity this year, responding to a
healthy market. Survey respondents indicated they would use mostly polymer vs. rubber in 2019 due to the spec
change which could put pressure on supply. Projects on I95 using HMA mixes with higher shares of polymer are set
to wrap up in the early end of 2019. Interviewed stakeholder note that DOT projects are requiring more high
polymer, which is in short supply.

Imports

As the IMO rule may increase the cost of shipping (see below) and U.S. sanctions to other countries remain in effect,
the cost of imports could rise later this year. In general, prices are expected to be volatile as bitumen for Florida
markets is primarily sourced from overseas.

Shipping
Ports
Rail

There has been less investment in expensive oceangoing vessels and therefore, barge capacity has been an issue
for HMA plants. Currently, no reports of imminent issues. Fleet sizes are growing and volumes are balanced.
Compliance costs as a result of the IMO 2020 rule may increase the cost of shipping and disrupt services as fleets
install scrubbers to prepare for the rule change later this year.
Currently Florida terminals do not report any port-related issues.
More shippers have used rail rather than trucking to stockpile inventories in anticipation of increased tariffs on
Chinese goods and a tight trucking market. As demand for rail increases, rates could increase as well. Argus
reported that, compared to last year, U.S. railroad fees are, on average, 36% higher.

Labor

Truck transport is required for several components of the asphalt supply chain. While increasing in 2017 and 2018,
on average, diesel prices have declined in 2019. However, discussions are being held in Congress to increase the
federal gasoline tax rates to fund a new infrastructure bill. Reports of difficulty obtaining truck drivers and higher
insurance costs vary across the state and may continue to be a problem for some areas.
Producers have not reported no issues with pavement markings. However, press releases from suppliers
announcing price increases and financial reports from publicly traded companies might indicate yellow pigment
shortages in the future following a chemical plant explosion in China and the attempt of the Chinese government to
relocate most of their plants to specialized industrial parks by 2020.
Skilled labor is an ongoing concern for asphalt plant operators. Labor costs are likely to increase faster than
inflation, which will impact HMA costs. Unemployment is low nationally, which is exacerbating Florida’s issues.

Competition

The number of HMA plants with active permits is steady at 99, reflecting no significant increases since 2012. Plant
operators report in-state competition is generally unchanged.

Trucking
Pavement Markings

Exerting negative influence on FDOT’s costs; monitor.
Currently stable; not influencing FDOT’s costs
Exerting positive influence on FDOT’s costs.
3

Map 14 refers to “Generalized Map of Existing and Approved Limerock Mining Areas”, which for the past 6 years has identified the locations where limerock mining in the Eastern Lee County

Density Reduction/Groundwater Resource area (DR/GR) is allowed. This map was created by balancing the need for mining and compatibility with natural resource protection and residential
neighborhoods. The removal of Map 14 did remove significant barriers to market entry into Lee County. In addition to removing the map overlay, the county removed the requirement to
demonstrate “need”. However, the County’s mining ordinance (LDC Ch 12) and the requirement to demonstrate compatibility with nearby residential uses, has not changed.
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Table 8. Historical Asphalt Data, 2009 –2019

Asphalt

Units

(Maximum values indicated with *, 2019 estimates excluded due to preliminary data)
2009
2010
2011
2012
2013
2014
2015
2016

2017

2018

2019

Crude Oil (WTI Spot
Price)1
Total Chinese Imports2
Refinery Capacity for
U.S. Refineries3
Florida Diesel Prices4
Estimated FDOT HMA
Requirements5

$/Barrel

$61.95

$79.48

$94.88

$94.05

$97.98*

$93.17

$48.66

$43.29

$50.80

$65.23

$57.31

Billions of $
000s Short
Tons/Year
$/Gallon
000s of
Short Tons

$1,006
31,839

$1,396
33,376

$1,743
33,435

$1,818
32,110

$1,950
31,973

$1,959
31,803

$1,680
31,933

$1,588
37,803

$1,844
44,316*

$2,136*
41,811

$2,264
43,331

$1.72
5,015

$2.25
5,151*

$3.08
4,418

$3.17*
3,740

$3.16
4,179

$3.00
3,255

$1.84
3,914

$1.44
4,457

$1.78
2,978

$2.22
4,140

$2.04
5,584

Estimated Statewide
HMA Produced6
FDOT's Estimated
Consumption of HMA
Production7
FL Heavy & Civil
Engineering
Employees/ All FL
Construction
Employees8
FL Construction
Employees/All FL NonFarm Employees8
FDOT Work Program9

000s of
Short Tons
Percent

14,773

13,710

13,538

12,654

12,952

13,687

14,442

14,727

16,710

17,546*

18,423

34.0%

37.6%*

32.6%

29.6%

32.3%

23.8%

27.1%

30.3%

17.8%

23.6%

31.6%

Percent

13.7%

14.1%*

13.5%

13.2%

13.0%

12.6%

12.3%

12.3%

12.9%

12.4%

12.5%

Percent

5.5%

4.9%

4.6%

4.6%

4.8%

5.1%

5.3%

5.6%

5.9%

6.2%*

6.2%

Billions of $

$2.64

$2.27

$1.89

$2.22

$2.59

$3.29

$3.18

$3.51

$4.00*

$3.82

$3.83

Asphalt Binder Imports
Serving Florida10
Average Asphalt Binder
Price11
FDOT HMA Cost12

Short Tons

22,194

26,402

1

18,141

62,635

84,649

181,952*

102,360

159,477

147,308

12,466

$/Short Ton

$564.21

$654.20

$706.15

$783.54*

$736.88

$748.99

$602.30

$450.45

$460.74

$610.86

$658.70

$/Short Ton

$94.29

$81.73

$84.77

$89.96

$93.91

$93.25

$98.49

$96.22

$101.73

$104.01*

$109.83

Sources: 1. EIA – Annual Average Spot Price; for 2019, YTD average through June. 2. WTO's World Trade Statistical Review; for 2019, YTD through April. 3. EIA, Oil & Gas Journal, 2019 estimated. 4. FDOT
Construction Office, 2019 through July. 5. Calculated, from data provided by FDOT Estimates Office; 2019 through March. 6. DEP through 2018; 2019 estimated. 7. Calculated from 5 & 6. 8. Bureau of
Labor Statistics - State and Local Employment, 2019 through May. 9. FDOT Office of Work Program. 10. U.S. I.T.C.; no imports into FL from foreign countries reported for 2011; 2019 through May. 11.
FDOT Office of Construction, Fuel and Bituminous Price Index; updated to Modified Binders 76 & Higher; 2019 through July. 12. Calculated weighted average, from data provided by FDOT Estimates
Office.
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Refinery Capacity

U.S. refinery capacity is up more than 30 percent from 2012 levels, remaining stable after steep increases
in 2016 and 2017. Increased production in the states has offset decreases in global oil supply. In July 2019,
OPEC members agreed to extend the current 1.2 million b/d cut until the first quarter of 2020. Even with
this extension of production cuts, trade flows in the market will continue to be disrupted with sanctions
to Iran and Venezuela. The Philadelphia Energy Solutions refinery, the largest in the East Coast, is in the
process to shut down between July and August 2019. As reported by Argus and the Oil and Gas Journal,
this should have limited impacts for asphalt producers in the east coast as Gulf coast refineries should be
able to cover any gaps.

Hot Mix Plant Production
HMA plant production is estimated to be just over 17.5 million tons for 2019. During the peak of the
housing boom, Florida production exceeded 20 million tons annually. Production in 2018 increased 5
percent over 2017, showing a steady increase year over year since 2012 and essentially mirroring Florida’s
economy.

IMO 2020 Rule
The International Maritime Organization plans to impose a sulfur cap on fuel used for shipping starting
January 1st, 2020. Known as IMO 2020, this new rule will encourage production of light and middle
distillate fuels. As asphalt is made from fuels with higher sulfur content, this change will impact asphalt
pricing. In addition, Wall Street analysts surveyed 207 global port authorities; 70 percent of the
respondents expect the shipping industry to begin becoming compliant with the new rule by the end of
2019, while 50 percent expect most of the shipping industry to
begin switching by the 3rd quarter of 2019. 4

IMO 2020 will impose a
sulfur cap on fuel used
for shipping and
encourage production
of light and middle
distillate fuels.

In either case, this will result in an increase in demand for
light to middle distillate fuels sooner than 2020 and will
impact the price of oil sooner than 2020 as well. It is unclear
what this shift in demand will do to the price of light, middle
and high sulfur fuels. Continued monitoring will be important
as refineries and the shipping industry continue to prepare
for the implementation of IMO 2020 next January. In general,
prices are expected to be volatile and the quality of asphalt
may change as crude diets change.

Aggregate

Aggregate sources for HMA are dominated by Georgia granite shipments and rock from the South Florida
Lake Belt mining area. However, several factors warrant monitoring. Stakeholders report that there used
to be a shortage in recycled aggregates, but that shortage has evolved into a temporary surplus. Aggregate
production in the Lake Belt region increased significantly in 2018 as surcharge rates declined. In addition,
several new sand mine environmental resource permits have been approved since 2018, bringing on
additional capacity once the mines start operation. Further information on the Lake Belt region, existing
reserves, and new mining activities can be found in the Aggregate section.
4

Reported by Argus, February 8th, 2019
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Polymers

FDOT instituted significant spec changes in 2017, and the impacts were evident in polymer trends in 2018.
Survey respondents and interviewees indicated 92 percent of HMA produced last year used polymer, an
increase of about 12 percent from the prior year.
The polymer industry is highly concentrated with only a handful of suppliers servicing Florida asphalt
producers. Due to production challenges in the second half of 2018, KRATON, a major supplier of SBS
polymer, reported 2018 earnings decreased 4 percent year-over-year. The company cited softer demand
in China and North America, as well as higher costs for transportation and logistics coordination 5. Earnings
are up 8 percent in the first quarter of 2019, despite lower sales in the Specialty Polymer business and
soft demand in China and broader Asia 6, indicating higher prices have successfully been implemented.
Dow Chemicals’ investments to expand their production facilities along the U.S. Gulf Coast throughout
2017 and 2018 give more flexibility to Florida producers in supply availability. Because the number of
suppliers is still low, suppliers hold pricing power and this is still a point of vulnerability.

Asphalt Binder

Major political unrest and blackouts in Venezuela have all but stopped oil production over the past few
months. Due to this and other geopolitical factors, global supply of binder has tightened. The United States
announced sanctions on Venezuela on January 28th, 2019. These sanctions restrict U.S. businesses and
individuals from engaging in the market for Venezuelan oil products and also restrict companies in other
countries from using the American banking system to conduct business around Venezuelan oil as well.
Recently, these sanctions were expanded to ban exports of diluents to Venezuela.
If these sanctions are fully implemented and adhered to by European countries, it could result in a
restricted supply and higher price of oil. In May, Europe accounted for 8 percent of Venezuela’s exports.
As Spain is a large source of bitumen for the East coast asphalt markets, there are concerns over the
impact this might have on the ability to resupply asphalt stocks this summer during the height of paving
season and the pressure it will put on domestic supply.
Waivers given to countries buying oil from Iran after sanctions expired in May 2019 and were not
extended, further restricting global supply. Additionally, potential tariffs to all goods imported from
Mexico might further restrict the options that U.S. refineries have to import heavy crude.
While there has already been an increase in price of sour crude due to sanctions on Iran and Venezuela,
it has not been significant.
Historically, asphalt binder prices were closely correlated with crude oil prices. FDOT’s HMA costs reflect
a unique combination of asphalt binder costs, FDOT-specific requirements regarding manufacturing and
installation, and non-FDOT competition for contractors and materials. Figure 17 shows the relationship
between crude oil and Florida asphalt binder prices dating to 2000. Asphalt binder has declined from its
peak value of $634 per short ton in April 2012 to about $517 per short ton in June 2019. While crude oil

5
6

Kraton Corporation Announces Fourth Quarter and Full Year 2018 Results
Kraton Corporation Announces First Quarter 2019 Results
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prices have recovered from record lows, binder prices have tracked a widening gap between binder price
and crude oil price.
Figure 17. Crude Oil and Asphalt Binder Price Comparison

Source: EIA, FDOT

According to FDOT’s Fuel and Bituminous Price Index, the price of modified binders PG 76 and higher rose
to $666.8/st in July 2019, a 3 percent higher compared to July 208. In order to forecast future pricing, TBG
researched rack prices from various locations in the southeast United States. Available market research
data only contained binder prices for the PG 64-22 variety in Florida, and both PG 76-22 and PG 82-22
varieties for locations outside of Florida. Using price ratios, further estimation was performed to estimate
PG 76-22 prices for Miami, Tampa, and Panama City. PG 82-22 estimates were omitted due to spec
changes that make this binder irrelevant in Florida. Temporal averages were found using estimated prices
from all three locations to yield estimates.
An analysis of weekly binder prices over the first six months of 2019 weighs heavily on the point of entry;
ports in Miami, Tampa, and Panama City report varying levels of price increases with Tampa-origin binder
showing the most aggressive surge in prices over the past months. Using a variety of models for fit, an
index was built to forecast prices for the remaining of 2019. Statewide binder price outlooks are shown in
Table 9. The best estimate and lower and upper bounds are shown in Figure 18. Interviewed producers
expect binder prices to stabilize within the next year, making the upper bound unlikely. If the economy
begins to slow down, particularly in housing, the lower bound may come into play.
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Table 9. Average Binder Prices, Best Estimate
Date
PG 76-22 Date
PG 76-22
7/19/2019
$633.67 10/18/2019
$649.43
7/26/2019
$634.88 10/25/2019
$650.64
8/2/2019
$636.10 11/1/2019
$651.85
8/9/2019
$637.31 11/8/2019
$653.07
8/16/2019
$638.52 11/15/2019
$654.28
8/23/2019
$639.73 11/22/2019
$655.49
8/30/2019
$640.94 11/29/2019
$656.70
9/6/2019
$642.16 12/6/2019
$657.91
9/13/2019
$643.37 12/13/2019
$659.13
9/20/2019
$644.58 12/20/2019
$660.34
9/27/2019
$645.79 12/27/2019
$661.55
10/4/2019
$647.00 1/3/2020
$662.76
10/11/2019
$648.22
Source: TBG calculated from Argus Binder Price Reports.

Figure 18. Average, PG 76-22 Binder

Source: TBG calculated from Argus Binder Price Reports.

According to the EIA, crude oil prices increased 37 percent between 2017 and 2018, but prices are
expected to moderate in 2019 with an increase of only 1 percent. Crude oil production, on the other hand,
increased 15 percent in 2018 and is estimated to increase a further 11 percent in 2019. Figure 19 shows
crude oil production under a few scenarios. Under the moderate reference case, production is expected
to grow 17 percent between 2019 and 2024. Beyond 2024, U.S. crude oil production is predicted to
stabilize at around 14 million barrels per day through 2040.
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Figure 19. Total U.S. Crude Oil Production Projections (mil. barrels per day)

Source: EIA

Table 10 reports EIA projected prices for crude oil under three crude price scenarios from 2019 through
2024. The price of crude oil under the Medium and High oil price scenarios is expected to increase by 24
percent and 158 percent, respectively, between 2018 and 2024. The low oil scenario sees crude oil prices
declining by 33 percent in 2024.
Table 10. EIA Projections for Crude Oil Prices

Year High Crude Medium Crude Low Crude
2019
$113.44
$75.06
$62.91
2020
$130.64
$77.15
$45.98
2021
$147.24
$80.47
$46.44
2022
$160.98
$82.48
$47.47
2023
$174.99
$86.57
$48.52
2024
$191.66
$92.24
$49.51
Source: EIA

Imports

As global supply of binder tightens, options for imports are limited. Exporters of binder in Europe are
primarily servicing European markets while Venezuela, previously a large exporter to the United States,
has had a large decline in production over the past few months. However, this has not yet appeared to
impact imports into the United States. Colombia, Canada and other Mediterranean countries appear to
be supplying imports to the U.S., covering the loss from Venezuela.
According to TBG’s survey to asphalt producers, 63 percent of the producers have received, on average,
an 8 percent price increase from suppliers since November 2018. Last year, only 13% of the producers
received a price increase and it was on average 3 percent increase.
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Transportation

Truck transport is required for several components of the asphalt cement supply chain. In 2019, about 5
percent of survey respondents indicated they would have a hard time meeting the high volume of future
demand due to shortages in trucking or rail; however, this seems to vary across the state. As the trucking
industry competes with the manufacturing and construction industries for labor, the recent surge in
payroll employment in these two industries will not make it easier to cover the driver shortage trucking
companies are facing. The asphalt suppliers that are facing a difficulty securing trucking may continue to
face this problem. In early May 2019, there was bipartisan support for a $2 trillion infrastructure bill, but
there are ongoing discussions on how to fund it. Increases to the gasoline tax rates are being discussed in
Congress to fund a bill that has bipartisan support. These could impact transport costs in the future. Both
the ARTBA and the ACEC agree that increases to federal gasoline tax rates are needed in order to have
more reliable funding. However, the ARTBA warns that this uncertainty, as well the reauthorization of the
FAST Act in 2020, could lead to states delaying transportation projects. No issues have been reported in
rail or shipping. However, resupply of inventories using barges in the middle of paving season may be
difficult due to high demand and limited supply.

Pavement Markings

In March 2019, a chemical plant in Jiangsu, China had an explosion that lead to the closure of the industrial
park it was located. Moreover, the Chinese government plans to relocate most of the country’s toxic
chemical to new areas by the end of 2020. So far, producers have not reported issues on finding yellow
pigments. Publicly traded chemical companies reported lower sales or reduced production forecasts in
their 2019 second quarter or half year reports, in part due to the situation with China. In a case, sales were
4% down compared to 2018 due to disruptions in the supply chain and U.S. tariffs for Chinese imports.

Labor

Availability of skilled labor has been a challenge for the asphalt industry in recent years. In TBG’s 2019
survey, 16 percent of respondents indicated they would have a hard time meeting the anticipated high
demand from FDOT and other state projects due to lack of available labor. In interviews, South Floridian
contractors report a decline in labor due to a slowdown in immigration from Cuba after the cessation of
the ‘wet feet, dry feet’ policy in 2017. Contractors report an increase in the labor crunch, due to an
increase in demand for work.
The recently approved M-CORES bill, will provide $2.5 million in funding for three years for a construction
worker development program with the FDOT, which should help producers to reduce labor issues.
Figure 20 shows national trends in wage growth; employment for the asphalt sector as a whole is up 5.6
percent since 2010, with corresponding wage increases of 20.3 percent.
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Figure 20. Asphalt Industry Employment Growth

Source: IBIS Industry Reports, Asphalt Manufacturing, May 2019

Environmental/Land Use Considerations

At this time, no new environmental considerations have been identified that impact FDOT’s asphalt
suppliers. A host of environmental rules and regulations impact plants, but no new or impending
regulations were identified as concerns among plant operators.

Competition

FDOT’s HMA costs vary by District across Florida, which reflects varying levels of work program as well as
competition. Figure 21 compares the level of competition in each District currently and in 2012, including
the price and market share across Florida. A measure of competition is the Gini coefficient; if market share
is perfectly distributed, the Gini coefficient would be 0, and if monopoly conditions exist, the Gini would
be 1 – the higher the Gini, the less competitive the industry.
The statewide Gini coefficient estimates market competition for all plant activity in Florida, aggregated to
the company level. When added up statewide, 15 percent of the companies account for 58 percent of
active plants, an increase from 10 percent of companies accounting for 42 percent of activity in 2018. This
leads to a higher statewide Gini coefficient than seen in the Districts, since the entire list of companies is
considered instead of being divided over the Districts.
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Figure 21. HMA price and market share by District

Source: FDOT, TBG Work Product.

The number of plants across the state has remained relatively stable despite growing demand and market
activity, as shown in Table 11. However, starting in 2018, asphalt facilities in the state have been adopted
by Florida Statues as General Air Permit Facilities, meaning Air Permits issued by FDEP are no longer
required for operation. As result, annual operating data, including production amounts, will no longer be
collected from these facilities. This change will make it much more difficult to track how much asphalt is
being produced in Florida moving forward.
Year

Table 11. FDEP Permitted HMA Plants
2011 2012 2016 2017

2018

FDEP Approved Facilities

103

99

92

101

103

FDOT Approved Facilities

111

109

97

100

99

Source: FDEP and FDOT

The statewide price for asphalt in 2019 exceeds the prices for the preceding years at $109.83, with the
highest prices during 2019 in Districts 4, 6, and 7 (Figure 22).
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Figure 22. FDOT HMA Cost by District, $/Ton, 2019

Source: TBG calculated from data provided by FDOT Office of Program Management.

Consolidation of the asphalt industry in Florida has led to less competition and higher pricing. Since 2016,
HMA prices have risen between 10 to 25 percent in all Districts, topping $100 per short ton, and about 14
percent at the statewide level through the first six months of 2019 (Table 12).
Table 12. HMA Price by District, Dollars per Short Ton, 2016 vs 2019
Percent
District
Price 2016 Price 2017 Price 2018 Price 2019
Change,
2016 to 2019
1
$88.81
$106.94
$103.23
$111.71
26%
2
$95.69
$93.45
$96.49
$107.27
12%
3
$94.32
$102.60
$101.40
$111.20
18%
4
$107.48
$104.72
$105.47
$130.67
22%
5
$99.25
$103.53
$105.10
$109.55
10%
6
$99.94
$111.12
$123.74
$122.83
23%
7
$104.62
$105.60
$102.63
$118.85
14%
Statewide
$96.22
$101.73
$104.01
$109.83
14%

As recently as 2016,
most Districts
averaged HMA costs
of less than $100/ton;
now all Districts are
well over $100.

Source: TBG calculated from data provided by FDOT Estimates Office.
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The majority of plants are situated in Central to North Florida, with fewer new plants coming online in
South Florida since 2012. Figure 23 shows the dispersion of active asphalt plants across the State, based
on permit activity and/or survey updates.
Figure 23: Active FDOT- Approved Asphalt Producer Facilities

Source: TBG, prepared from data provided by FDOT Office of Program Management and FDEP

Industry Outlooks

IBIS World expects revenue of the U.S. asphalt manufacturing industry to grow at an annual 1 percent up
to 2024 and employment to grow at an annual rate of 1.2 percent. These projections are based from
growing demand in residential and non-residential construction and increase government funding for
road infrastructure.
The ARTBA expects the U.S. transportation industry to grow by 4.2 percent in 2019. However, the
association adds the caveat of the possibility that states delay transportation projects waiting for the
resolution of infrastructure projects in Congress such as the FAST Act, the Highway Trust Fund or a new
road infrastructure bill in 2020.
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Material Quantities

Balmoral has forecast FDOT’s HMA Future Requirements, based on LRE, Work Program, and P3 data. HMA
Projections are shown in Table 13. Total requirements for the Five Year Work Program are shown in Figure
24 by District.
Quantities are estimated using a factor approach. The factors were calculated by Balmoral economists
and roadway engineers after evaluating several statistical relationships, including historical share of
dollars spent on HMA for different project types. The factors were originally created from pay item data
in 2007 and updated using pay item data through 2019 for the current study.
Table 13. FDOT Future Requirements of Hot Mix Asphalt

District
D1
D2
D3
D4
D5
D6
D7
D8
Total Short Tons

2020
422,517
718,380
511,378
376,365
597,551
350,873
469,438
640,862
4,087,365

2021
689,672
622,819
661,126
286,333
549,178
562,091
346,332
665,744
4,383,295

2022
969,872
964,546
684,534
305,930
1,034,673
835,415
660,190
1,422,210
6,877,371

2023
1,045,052
1,618,904
722,761
725,808
628,030
392,235
469,819
2,011,930
7,614,536

2024
1,085,357
1,132,617
652,467
917,280
747,412
425,654
951,807
1,969,282
7,881,875

Source: TBG calculated from data provided by FDOT Office of the Work Program Budget

Figure 24 shows the distribution of asphalt requirements over the Five Year Work Program with and
without Turnpike allocation to the Districts.
Figure 24. Total Asphalt Quantities for Five Year Work Program, 000s of Short Tons

Source: TBG calculated from data provided by FDOT Office of Program Management.

Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

27

Forecast

Prices and consumption are forecast for the five-year work program. Regression modeling was performed
using pay item data, supply chain variables and other macroeconomic indicators to identify models that
best predicted FDOT’s materials costs 7 and quantities. Florida GSP is projected to climb about 5 percent a
year through 2024, supporting robust growth in the State’s Highway Construction Materials market.
Increases in funding have followed, along with a positive outlook for construction employment.
Table 14 provides the forecast average price for HMA. Figure 25 shows the output of several price models
which simulate future conditions under alternate scenarios.
Year
Price HMA, $/ST

Table 14. HMA Price Forecast Results

2019
$109.83

2020
$116.23

2021
$121.67

2022
$134.69

2023
$143.58

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.

2024
$153.79

Figure 25. HMA Price, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.

Figure 26 provides a forecast of Florida HMA production. The pricing is based on current economic
outlooks, which show continued robust growth. If a recession occurs as some anticipate in the 2020-time
frame, the trajectory would likely shift downward, following the blue line or lower bound.
7

Models use pay item data dating from 1994 forward but only activity from 2000 forward is displayed for ease of viewing.
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Figure 26. HMA Production, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
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Concrete
Key Findings – Cement and Concrete Products

FDOT’s costs for Structural Concrete tracked closely to forecast, which incorporated effects of tariffs and
improved macroeconomic conditions. Prices have plateaued overall, although metro areas in South
Florida show substantially higher costs than Florida overall. Fly ash continues to be an issue. Producers
report experiencing price increases every six months and are adapting accordingly.
In the current survey, 70 percent of the respondents experienced bottlenecks obtaining fly ash in the past
year. This is a worsening of conditions from last year’s survey, when a majority indicated they didn’t
encounter difficulties procuring fly ash, with nearly 1 out of 3 plant operators in 2018 experiencing such
difficulties. It is important to note that almost all respondents from both years who experienced fly ash
bottlenecks increasingly expect recurrences.
On average, most plant operators reported using a smaller share of concrete for both FDOT work and
municipal work than they did in 2018. The percent used for FDOT and municipal work in 2019 are
respectively 21 percent and 19 percent on average, while in 2018 those figures were respectively 32
percent and 47 percent; suggesting producers have decreased share of work for FDOT and municipalities
work has also decreased. Producers expect that less than 20 percent of their production on average will
be for FDOT work through 2019, while in 2018 producers expected that 40 percent of their production on
average would go to FDOT.

Supply Chain Variables for Concrete Materials

Table 15 provides an overview of supply chain variables and a summary of their current status; items with
current issues are further detailed in the subsequent text. Current and historical data has been prepared
for selected variables that have historically influenced FDOT’s costs for concrete products, including
ready-mix and precast products. Table 16 provides selected data for the period 2007-2019.
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Table 15. Structural Concrete Supply Chain Variables & Current Status

Cement

Aggregate

No significant changes to cement kiln capacity this quarter. Previous reports found that Florida
processed 8,526,975 tons of Clinker per year, while kilns are expected to slightly increase clinker
capacity. The value of non-building construction is expected to increase. Reports continue to indicate
that the price of cement will continue to rise on demand in 2019.
Aggregates stable currently with no reported price jumps. In some cases, concrete plants have
common ownership with aggregate sources, and do not experience major supply interruptions.
General issues relating to aggregate availability or cost are covered in the Aggregate section.
Fewer coal-fired power plants in Florida and the reversal of the Clean Power Act which would have
made more material available for fly ash have both contributed to substantially less available supply.
Suppliers indicate fly ash availability is a recurring issue that is creating bottlenecks. Alternatives
need to continue to be aggressively pursued – and FDOT needs to require producers to have backup
mixes approved.

Fly Ash

Rail is the primary transportation for aggregates. Producers report that rail is operating more smoothly
at this writing. Even with higher loads and less employees, Florida companies appear to be operating
more efficiently.

Rail

Truck

Constrained truck/driver availability is a major cost increasing factor, and fuel costs have been rising
but decreased during the first 6 months of 2019. While there are reports that the shortage of drivers
has lessened slightly and may continue to get better in 2019, trucking is currently exerting a negative
influence on FDOT’s costs.Districts with high rates of housing and other non-FDOT construction are
competing with FDOT work and the availability of trucks and labor is tight.

Labor

Labor costs are expected to increase due to issues with skilled labor availability. Employment needs
for local, state, & municipal projects, and shrinkages of skilled craft labor in the U.S southeast are
likely to decrease long term supply of labor and thus increase the competition for worker power.
Unemployment is low nationally, which could mean this problem will be ongoing.

Competition

Competition is expected to increase slightly at the plant level, which could serve to restrain price
increases. However, increased competition from the private sector for concrete products and labor
may offset plant-level competition. There are still idle plants that could be reactivated quickly should
demand warrant the need.

Note:
Exerting negative influence on FDOT’s costs; monitor.
Currently stable; not influencing FDOT’s costs
Exerting positive influence on FDOT’s costs.
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Table 16. Historical Concrete Data, 2009 – 2019

(Maximum values indicated with *, 2019 estimates excluded)

Steel

Units

Total Chinese Imports1
Florida Diesel Prices2
Florida Portland Cement
Year End Stocks3
U.S. Portland Cement
Capacity3
Average Price of Portland
Cement, U.S.3
Average Price of Portland
Cement, Florida3
Florida Cement
Production3

Billions of $
$/Gallon
000s of
Short Tons
000s of
Short Tons

2009
$1,006

2010
$1,396

2011
$1,743

2012
$1,818

2013
$1,950

2014
$1,959

2015
$1,680

2016
$1,588

2017
$1,844

2018
$2,136*

2019
$2,264

$1.72

$2.25

$3.08

$3.17*

$3.16

$3.00

$1.84

$1.44

$1.78

$2.22

$2.04

287

337

291

291

279

360*

338

322

321

350

380

124,000*

123,000

122,000

120,000

121,000

121,000

121,000

118,967

121,000

121,000

121,000

$/Short Ton

$88.64

$86.10

$83.13

$83.38

$88.58

$100.87

$106.89

$111.41

$121.45

$126.97*

$132.74

$/Short Ton

$88.83

$82.12

$81.12

$74.93

$77.98

$82.37

$87.29

$90.98

$99.17

$103.68*

$108.40

3,466

3,725

3,643

4,172

5,157

5,496

6,060

6,455

6,562

6,838*

7,070

8,386

10,987

10,987

11,020

10,601

10,767

11,130*

8,447

8,447

8,447

8,447

3,477

2,854

2,911

2,969

3,236

3,236

3,463

3,705

3,768

3,927*

4,060

$2.64

$2.27

$1.89

$2.22

$2.59

$3.29

$3.18

$3.51

$4.00*

$3.82

$3.83

1,400

815

876

1,002

982

1,318

1,405

1,556

1,832*

1,615

1,312

16,356

15,949

16,173

17,450

18,301

19,969

20,699

21,257

21,810

22,421*

22,936

$594.75

$785.28*

$568.43

$555.41

$691.03

$727.03

$625.70

$662.68

$608.14

$708.11

$707.08

000s of
Short Tons
000s of
Florida Cement Capacity3
Short Tons
Florida Ready-Mix
000s of
Production4
Cubic Yards
5
FDOT Work Program
Billions of $
Estimated FDOT
000s of
Concrete Consumption6
Cubic Yards
Estimated Statewide
000s of
Concrete Consumption7
Cubic Yards
FDOT Structural Concrete $/Cubic
Cost6
Yard

Sources: 1. WTO's World Trade Statistical Review, 2019 estimated. 2. FDOT Construction Office, 2019 through July. 3. United States Geological Survey (USGS), 2017-2019 estimated. 4. PCA, First
Research, 2019 estimated. 5. FDOT Office of Work Program. 6. Calculated, from data provided by FDOT Estimates Office. 7. PCA, USGS, 2019 estimated.
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Cement

An analysis of FDEP Air Permits was conducted to identify whether there have been any changes to
statewide clinker capacity since 2018. As of July 2019, there have not been any new Title V cement
facilities to come online. Clinker capacity remains the same as the previous report (Table 17).
Table 17. Cement kilns in Florida, current and previously reported capacity

Plant Name

American Cement Sumterville Plant
American Cement Suwannee Plant
Argos Newberry Cement Plant
(Formerly Vulcan)
CEMEX Brooksville South
(Formerly Rinker)

Kiln #1
Kiln #2

CEMEX Miami Cement Plant
(Formerly Rinker)
Titan Florida Pennsuco Cement Plant
Total Producing or Anticipated by 2019

Current Clinker Capacity
tons/hour tons/year
135 1,186,250
120
965,425
125
880,000
83
156
162

727,800
1,277,500
1,300,000

250
1,031

2,190,000
8,526,975

Source: FDEP

Interviewed stakeholders report that cement has continued to rise in price every 6 months and is
anticipating a price increase within the next year. For precast producers, steel is expected to fluctuate,
albeit with smaller variance.

Aggregate

Concrete producers do not report the same concerns about aggregate supply as asphalt plant operators.
In some cases, the concrete plants have common ownership to aggregate sources, or access to sources
that are less suitable for asphalt pavement. General issues relating to aggregate availability or cost are
covered in the Aggregate section.

Fly Ash

Recently, the EPA shifted the oversight of coal waste to states. The practice of storing coal waste in ponds
produces substantially less usable material for structural concrete purposes, and it is expected that top
coal-producing states may preserve the practice. In short, the waste regulation policy may cause a supply
crunch in the mid-term as states roll out and implement such policies.
Fewer coal-fired power plants in Florida and the reversal of the Clean Power Act which would have made
more material available for fly ash have both contributed to substantially reduced available supply.
Suppliers indicate fly ash availability is a recurring issue that is creating bottlenecks. Alternatives need to
continue to be aggressively pursued.
Some interviewed firms report that states inspired by North Carolina’s Duke Energy ruling are gradually
set to follow suit one by one in the mid-term. Stakeholders expect coal ash to be readily available for a
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short while as states are expected to excavate ponds; however, supply is expected to decrease once fly
ash ponds are continuously freed up.
Table 18 provides a synopsis of likely impacts by FDOT district based on analysis completed during 2017.
Table 18. Projected Impact from Potential Fly Ash Sources by District

District
1
2
3
4
5
6
7
Total

All Concrete
Plants
86
61
64
60
91
64
36
462

Higher Impact from
Fly Ash Shortages

Lower Impact from
Fly Ash Shortages
x
x

x
x
x
x
x

Source: Estimated, The Balmoral Group 2018.

Rail

Rail is the primary mode of transport for aggregate shipments in the concrete space. The annual amount
of crushed stone transported through railroads has remained steady since 2015 at about 750 thousand
carloads per year (Figure 27). Some interviewed firms report that freight costs for input materials shipped
into Florida, like fly ash, could be high in the mid-term.
Figure 27. Annual U.S. Rail Traffic Data, Tons of Crushed Stone

Source: Association of American Railroads
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Figure 28 shows the more variable nature of weekly national rail carloads for nonmetallic minerals over
the past few years, with emphasis on declining rail traffic in 2019 compared to the first six months of last
year.
Figure 28. Weekly U.S. Rail Traffic Data, Carloads of Nonmetallic Minerals, 2018 vs 2019

Source: Association of American Railroads

Truck Transport

Several coal-fired electrical generation plants are expected to operate for at least another decade
pursuant to recent upgrades, including two units at Crystal River, the St. Johns River Power Plant near
Jacksonville, and Big Bend in Tampa. The Stanton complex in Orlando is not currently being
decommissioned; however, Orlando Utilities Commission is launching a study later this year to determine
Orlando’s electric options and if the complex should be retired. Consequently, the supply of in-state
generated fly ash is relatively distributed throughout the State; however, the share of producers
experiencing fly ash bottlenecks is routinely increasing as they cite this as a recurring issue. Still,
availability of drivers and trucks is a major constraint for smaller firms, and conditions may be worsening.
Additionally, increases to the gasoline tax rates are being discussed in Congress to fund an infrastructure
bill, which could impact transport costs in the future

Labor

Employment and labor costs in the concrete industry have continued to recover through 2019.
Employment growth has been positive since 2013, but still remains relatively low through April of this
year (Figure 29). Hourly wages are up 7 percent compared to April 2018, and 5 percent year-over-year
(Figure 30). Wages are expected to continue to trend higher as skilled labor for the construction and
roadway industries remains scarce.
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Figure 29. Cement & Concrete Products Industry Employment Growth

Source: Bureau of Labor Statistics

Figure 30. Average Hourly Earnings, Cement & Concrete Products, U.S. Average

Source: Bureau of Labor Statistics

Competition

Concrete producers did not report any significant changes in competition within this past year. In the
four Districts with increasing market power, prices reflect concentration; District 5 is the exception,
probably due to the I-4 Ultimate and highly competitive bidding environment in Central Florida currently.
The Gini coefficient, a metric of diffuse versus concentrated market power based on ownership shares,
is shown for FDOT approved concrete suppliers by district in Figure 31.
In last year’s survey, precast concrete producers were utilizing 40 percent of their capacity, while 2019
producers utilized 64 percent of their capacity. Ready-mix producers, on the other hand, report only 20
percent of their capacity is being utilized.
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Figure 31. Concrete Competition Gini by District

Source: FDOT, TBG Work Product.

There are fewer plants in operation than during the peak of activity, but many plants are idle and could
be reactivated quickly if demand warranted. In 2012, FDOT approved facilities numbered 327 plants with
55 owners, while current data reflects 463 plants with 101 owners. Cemex is by far the largest firm,
controlling 102 plants in 2019. Figure 33 provides a location map of active approved concrete plants.
Figure 32 shows the 2019 weighted average price for structural concrete across districts.
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Figure 32. Structural Concrete Price by District, $/CY, 2019

Source: TBG calculated from data provided by FDOT Office of Program Management
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Figure 33. Ready-mix Plants 2012 vs 2019

Source: FDOT, TBG Work Product

Environmental Considerations

Due to the economically inefficient process of harvesting fly ash, policy regulations such as the EPA’s
recent shift toward statewide coal ash pond regulation can greatly affect supply if there is preference to
leave pond storage practices untouched. According to the Southern Environmental Law Center, the
conscious practice of reducing pond storage was not prevalent prior to the 2015 regulations the EPA
recently overturned. Attorneys argue there is also an incentive for individual firms to save on costs
through pond storage in lieu of trucking out ash for repurpose.
Regarding cement, newer plants have incorporated advanced technology into operations, such that tours
of cement kilns and concrete ready-mix plants indicate no noise, odor or other indication of an industrial
facility is even detectible outside of the plant’s boundaries. Discussions with firm operators indicate an
expectation of fewer compliance costs due to deregulation in air quality, water quality and reclamation
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(in the case of common ownership with adjacent quarries). Some feel permits are relatively shorter, and
will be constrained by encroaching development.

Material Quantities

Preliminary estimates of materials quantities for the FDOT work program were prepared from Estimates
Office data. Quantities are estimated using a factor approach. The factors were calculated by Balmoral
economists and roadway engineers after evaluating several statistical relationships, including historical
share of dollars spent on concrete for different project types.
Differences in demand by District are reflected in pricing. FDOT Work Program requirements are twice
the average in 2020 for most of the five-year period due to the I-275/Howard Frankland Bridge project
in Tampa/St. Pete (Table 19). Annual volume returns to normal the following year and stabilizes around
1.7 million CY through 2023. Another uptick in concrete requirements is projected for 2024 when several
large add lanes projects begin construction, and throughout the 2022 – 2024 period as new roadway
construction begins for M-CORES.
Table 22 shows future FDOT concrete requirements by District. Figure 34 shows the distribution of
materials requirements for the entire Five Year Work Program by District.
Table 19. FDOT Future Concrete Requirements

Year
Structural Concrete
Ancillary Concrete
Total Cubic Yards

2020
2,582,349
903,462
3,485,811

2021
1,109,079
555,885
1,664,964

2022
850,872
1,038,434
1,889,306

2023
653,092
929,287
1,582,379

2024
1,540,383
819,283
2,359,666

Source: TBG calculated from data provided by FDOT Office of the Work Program Budget.e of Work

Program and Budget.

Table 20. FDOT Future Concrete Requirements by District

District
D1
D2
D3
D4
D5
D6
D7
D8
Total Cubic Yards

2020
359,204
423,881
290,479
248,622
341,016
188,554
1,098,633
535,422
3,485,811

2021
281,410
103,575
170,877
224,770
165,959
253,009
67,395
397,970
1,664,964

2022
124,633
111,726
162,813
186,581
227,397
325,555
211,978
538,623
1,889,306

2023
126,310
553,115
121,137
149,472
79,833
48,335
104,274
399,902
1,582,379

2024
189,337
324,108
218,760
484,357
159,252
158,601
374,214
451,037
2,359,666

Source: TBG calculated from data provided by FDOT Office of the Work Program Budget.
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Figure 34. Total Concrete Quantities for Five Year Work Program, 000s Cubic Yard

Source: TBG calculated from data provided by FDOT Office of Program Management
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Forecast
Regression modeling was performed using pay item data, supply chain variables and other
macroeconomic indicators to identify models that best predicted FDOT’s materials costs 8 and quantities.
The University of Central Florida-based Institute for Economic Forecasting expects housing starts and
employment to increase steadily for the next few years, key inputs in the regression models for both
price and quantity of concrete.
Table 21 provides the forecast average price for concrete. Last year, the model predicted 2018 prices at
$705.87, a 0.3 percent difference from the final price of $708.11 calculated from data provided by FDOT
Estimates Office.
Figure 35 shows the output of several price models and the scenario identified as best estimate, while
Figure 36 shows the best estimate of future concrete production. Table 21 provides the forecast average
price for structural concrete.
Year
Price Concrete, $/CY

Table 21. Concrete Price Forecast Results

2019
$707.08

2020
$735.29

2021
$754.58

2022
$768.88

2023
$778.50

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.

2024
$789.21

Figure 35. Concrete Price, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
8

Models use pay item data dating from 1994 forward but only activity from 2000 forward is displayed for ease of viewing.
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Figure 36. Concrete Production, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
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Steel
Key Findings

While FDOT’s costs for reinforcing steel have increased gradually since the recession, FDOT’s structural
steel costs have more than doubled. Tariffs and uncertainty around geopolitical concerns that drove large
price increases during 2018 appear have become embedded in market prices this year, with only slight
cost increases evident across all pay items. Producers report cost increases essentially equal to or slightly
above tariff costs. New facilities are permitted and/or opening in Florida, potentially providing greater
access and shorter lead times for FDOT fabricators.
Producers report substantial increases in capacity utilization, despite hefty labor constraints – 36 percent
of producers report operating at more than 75 percent capacity, leaving little room for expansion or
production hiccups. M-CORES spending is likely to generate capacity challenges for the limited market in
steel fabrication.

Tariffs

After the March 8, 2018 announcement of tariffs on imported steel and aluminum, producers almost
immediately saw reactions in price. Compared to last year’s survey, fewer steel fabricators who
participated in TBG 2019 survey reported experiencing tariff related price increases from suppliers. While
last year two thirds of steel fabricators reported experiencing tariff related price increases from suppliers,
this year half of the fabricators experienced these price increases.
The average price increase from the previous survey was 25.5 percent and ranged from 5 percent to 63
percent, this year the average price increase was 20 percent and ranged from 5 percent to 44 percent.
Most of these price increases began in March of 2018 with some fabricators experiencing price increases
as early as January 2018 (presumably normally scheduled increases). Price volatility is a great concern for
producers as they cannot guarantee prices more than one week out. However, volatility has slowed since
the tariffs were initially announced and prices are being guaranteed for longer periods. Some producers
have used clauses like the force majeure provisions to mitigate the effects of price instability.
In any event, due to the anticipated impacts of steel and aluminum tariffs, additional analysis was
performed to identify FDOT’s overall exposure to upside risk. Evaluating all pay items that have some
steel or aluminum components, the pay item list was expanded to account for additional steel pay items
in the structural, reinforcing, and steel arm categories. The number of steel pay items under consideration
has increased to nearly 2,500, with an accompanying total dollar amount of more than $160 million
through the first three months of 2019.
Some interviewed firms report that while steel bar has increased in the past year due to tariffs, fabricators
have adjusted pricing to offset price increases in raw domestic steel. Stakeholders note that a levelling off
of domestic price increases of steel is being experienced and is about to sustain throughout the year.

Florida steel fabricators indicate that they are operating near or at capacity, with plans to operate in the
same conditions or to upgrade equipment over the next five years. Table 22 shows the range of survey
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responses as of July 2019. Steel fabricators report that on average around 14 percent of their work in 2018
was for FDOT projects and on average 38 percent of their work was for other government projects.
Table 22. Survey respondents operating capacity: Florida Steel Fabricators
Operating Capacity
% of Producers
% of Producers
% of Producers (July
% of Producers
Range
(December 2016)
(December 2017)
2018)
(July 2019)
Less than 50%
27%
17%
32%
15%
50-75
51%
53%
42%
48%
75-100
22%
31%
26%
36%
Source: TBG Survey, December 2016, December 2017 and July 2018

Figure 37. Fabrication shop showing multiple cranes

Source: The Balmoral Group, site inspection
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Reinforcing steel and structural steel prices
are both higher than their historical averages
at $0.96 per pound and $4.53 per pound,
respectively. On average, fabricators report
that in 2019 P3 work will account for 7
percent of work completed; Design-Build 25
percent and Design-Bid-Build accounts for 28
percent of work (4 percent, 28 percent and 34
percent in 2018).
Table 23 shows a summary of select variables
and their current status, followed by
historical variables in Table 24.

45

Table 23. Supply Chain Variables for Structural Steel

Raw Materials

Raw Materials are bought on a per-job basis, maintaining low inventories. Iron ore prices have
continued to remain below their 2012 peak of $106 per short ton, but are increasing through 2019
with latest figures at $100 per short ton. Coal prices have declined as well from $190 per short ton in
2012 to $117 per short ton in 2018. Coal prices are predicted to increase slightly in 2019 to $120
per short ton. Publicly traded companies report volatile raw material costs.

Scrap Steel

About two-thirds of U.S. Steel is recycled steel from electric arc furnaces; the remainder comes from
traditional blast furnaces. Scrap steel pricing is a larger driver for steel producers than iron ore prices for
U.S. steel producers. Scrap steel is primarily imported from Canada and Mexico, with 82% of imports
coming from these countries in 2018. Scrap steel prices have fluctuated since the end of 2018 and are
now trending downwards at $164 per ton through the first six months of 2019.

Galvanizing Steel

Zinc prices have remained since their peak of over $160 per pound in February of 2018 and reached
$110 per pound in September of 2018, the lowest price since October of 2016. Since then, zinc prices
have increased to $117 per pound in Jube of 2019, a decline from $133 per pound in April. However,
the World Bank predicts further price declines in 2019 and 2020 as a result of future new ore
production in some countries.

China

Transportation

Rail

Milling Capacity

Labor

Competition

Restrictions on foreign steel have continuing impacts from Chinese imports, which have declined after
a record high 1 billion tons of imports in 2016. China has committed to reducing its capacity by 150
million tons of steel capacity per year by 2020, reducing its capacity to about 700 million tons.
However, China’s excess capacity exceeds total U.S. capacity. Prices appear to have moderated since
the recent tariffs targeting China on steel went into effect.
Transportation is primarily through ship or truck. Transportation costs have risen but producers
attribute this mainly to increased demand. Fuel costs have increased in 2019. No issues were
reported with shipping.
In this update, there are no new issues identified beyond continued adjustment to the system
schedule changes with respect to the loss of deployment of unit trains. Rail service did not present
any constraints on general availability of supplies. Rail traffic is increasing for 2019.
Since a high of 130 million short tons in 2012, domestic steel production capacity had stagnated at
about 125 million short tons over the last few years. However, domestic production is forecast to
exceed the 2012 high in 2019. Nationally, capacity utilization rates are estimated to have increased
from 70 in 2015 to 82.8 percent in 2019. Adjusted year-to-date production through late July 2019
was 54.2 million net tons, at a capacity utilization rate of 81.1 percent. Production is up slightly, 5
percent from the 51.6 million net tons during the same period last year, when the capacity utilization
rate was 77 percent.
Labor availability is a continuing struggle for fabricators, with geography largely governing producers'
success in recruiting and retaining labor. For the current update, no significant changes in labor are
anticipated that would impact fabricators’ bid prices.
Competition has been steadily increasing in recent years, with approved facilities increasing from 135
in 2012 to 212 in 2018. Steel fabricators report a similar proportion of FDOT work being performed
within the state, some up to 83% of all work completed. Steel fabricators for FDOT can be found in
nearly every state. Competition may increase due to increased demand for domestic steel as a result
of the tariffs. In May 2019, Ecosteel USA received approval for a new “green” steel mill in MiamiDade, Florida. The facility is slated to include a rebar mill and produce about 1,000 tons of steel per
day.

Exerting negative influence on FDOT’s costs; monitor.
Currently stable; not influencing FDOT’s costs
Exerting positive influence on FDOT’s costs.
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Table 24. Historical Steel Data, 2009 – 2019

(Maximum values indicated with *, 2019 estimates excluded)

Steel
U.S. Price of Iron Ore1
U.S. Price of Coal2
Total Chinese Imports3
Domestic Milling Capacity4
World Steel Production5
Steel Production Used in
Construction4
Florida Diesel Prices6
US Construction Employees/All FL
Non-Farm Employees7
U.S. Price of Zinc8
World Price of Zinc8
FDOT Work Program9
Estimated FDOT Reinforcing Steel
Consumption10
FDOT Reinforcing Steel Cost10
Estimated FDOT Structural Steel
Consumption10
FDOT Structural Steel Cost10

Units
$/Short
Ton
$/Short
Ton
Billions
of $
Million
Short
Tons
Million
Short
Tons

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

$84.15

$89.62

$94.44

$105.67*

$79.31

$77.91

$73.65

$66.32

$68.04

$63.15

$68.96

$143.04

$153.59

$184.44

$190.55*

$156.99

$152.96

$153.65

$120.39

$118.31

$116.79

$120.08

$1,006

$1,396

$1,743

$1,818

$1,950

$1,959

$1,680

$1,588

$1,844

$2,136*

$2,264

125.0

126.1

128.0

130.0*

124.9

125.4

124.0

122.7

121.6

122.2

130.5

1,327.7

1,534.9

1,641.5

1,674.8

1,756.9

1,810.4

1,750.3

1,773.1

1,858.1

1,970.2*

1,912.0

23.87%*

21.53%

16.26%

16.20%

17.77%

23.45%

17.95%

19.77%

19.22%

19.85%

19.85%

$/Gallon

$1.72

$2.25

$3.08

$3.17*

$3.16

$3.00

$1.84

$1.44

$1.78

$2.22

$2.04

Percent

5.5%

4.9%

4.6%

4.6%

4.8%

5.1%

5.3%

5.6%

5.9%

6.16%*

6.2%

Cents/lb
Cents/lb
Billions
of $
000s of
Short
Tons
$/lb
000s of
Short
Tons
$/lb

$77.91
$75.06

$101.98
$97.99

$106.24
$99.47

$95.76
$88.35

$95.57
$86.64

$107.12
$98.05

$95.54
$87.64

$101.37
$94.82

$139.28
$131.25

$145.00*
$137.00*

$142.42
$134.56

$2.64

$2.27

$1.89

$2.22

$2.59

$3.29

$3.18

$3.51

$4.00*

$3.82

$3.83

12,397

33,762*

19,298

33,530

19,584

23,350

25,258

32,853

30,682

34,637*

29,127

$0.79

$0.76

$0.78

$0.78

$0.85

$0.94

$0.81

$0.86

$0.81

$0.96*

$0.96

5,896

56,440*

23,615

35,507

25,738

21,720

36,079

14,852

56,250

20,907

15,061

$1.76

$1.60

$2.12

$2.22

$3.41

$2.75

$2.27

$5.12*

$2.80

$4.41

$4.53

Percent

Sources: 1. USGS, World Bank; 2018 estimated. 2. EIA. 3. WTO's World Trade Statistical Review. 4. Standard & Poor’s Metals Industry Survey; 2018 estimated. 5. World Steel Association. 6. FDOT State
Construction Office, 2019 through May 7. Bureau of Labor Statistics. 8. USGS, through April 2018. 9. FDOT Office of Work Program. 10. Calculated, from data provided by FDOT Estimates Office.
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Raw Materials

Steel imports make up about 32 percent of the U.S. market, with Canada, South Korea, Brazil, and Mexico being
the top suppliers. Exports account for about 12 percent of U.S. production, but the rise of China as a dominant
force in the global steel industry, combined with rising steel capacity in the rest of the developing world, has
contributed to worldwide overcapacity.
Iron ore prices have historically lagged behind hot-rolled steel and rebar prices (Figure 38). During the global
financial crisis, hot-rolled steel and rebar prices peaked in 2008 at $967 and $1,037, respectively, three years
before iron ore peaked. As a result, iron ore prices remained high for several years after the crisis, while steel
prices were suppressed. In 2019, hot-rolled steel prices are approximately 34 percent higher than 2009 lows.
Despite this, hot-rolled steel prices have decreased over the last 12 months by 10 percent, walking back the
gains made in 2018.
Rebar prices are 35 percent higher than 2009 lows, but continuing a trend of recovery after post-recession prices
tanked in 2014. Over the last 12 months, prices seem to have stabilized around $500 per metric ton. Worldwide
increases in infrastructural development, such as building and remodeling homes, is expected to drive growth
in the steel rebar market through 2024. In the U.S. alone, building and remodeling investment accounted for
over 3 percent of GDP in 2017, the start of the rebar price recovery period.
Figure 38. Historical Hot-rolled Steel and Iron Ore Prices

Source: World Bank, MEPS
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Scrap Steel

Scrap metal is the chief raw material cost for steel producers, but after years of steady price increases, scrap
prices have fallen about 15 percent through the first six months of 2019 (Figure 39). Compared to the same time
last year, prices are down nearly 24 percent. The decline in scrap pricing power has been relatively even across
the country.
Figure 39. Scrap Steel Prices, January 2016 – July 2019

Source: American Recycler, London Metal Exchange

Structural Steel

U.S. steel capacity utilization rose to an all-time high of 78.2 percent in 2018, building on gains seen in 2017
(Figure 40). Imports and exports are down, indicating that a larger share of steel produced in the U.S. is also
being consumed in the U.S. However, with some steelmakers boosting capacity to grab market share, a dip in
demand has left older and costlier blast furnaces at U.S. Steel and AK Steel Holding Corp. struggling to compete.
Figure 40. U.S. Steel Production, Capacity, Utilization and Consumption

Galvanizing Materials

Galvanizing costs are reportedly increasing. After relative stability in price from 2012-2016, zinc prices have
largely increased since then. U.S. zinc prices have increased 22 percent in the past year after a 22 percent
increase the previous year as well. Some fabricators have ongoing agreements with galvanizing firms; others
purchase zinc on a spot basis. Short-term price spikes will affect costs for spot market purchasers.

Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

49

In addition to galvanizing, steel fabricators typically paint finished products for FDOT. Fabricators view this as an
aesthetic addition, rather than a second protective coat. Some fabricators use powder coating instead of wet
paint, as they believe the finish is stronger than regular paint. Paint is estimated to last 15 years, while galvanizing
can last 20 years or longer. As a result, finished products may need to be repainted down the line. Warranties
for rework can cost $11,000, double the amount of the initial painting.
Zinc prices have been on the rise over the past few years and steel fabricators have reported an increasing cost
to galvanize in recent surveys conducted by TBG. However, in this year’s survey, none of the respondents
reported delays due to shortages or bottlenecks of zinc or other ancillary materials.

Steel Mill Capacity

Since the announcement of tariffs for steel and aluminum, a fair amount of news about the U.S.’s declining steel
production has been published; essentially, current U.S. production is about 77 percent of 2000 production. 9
Recent market responses have increased production targeted toward Florida, however. Nucor Corporation
announced in early March that it would build a rebar micro mill in Frostproof, Florida (Polk County). This is a
$240 million investment and is the second rebar micro mill Nucor is constructing. Nucor’s $400 million rebar
micro mill in Sedalia, Missouri is on track to open by the end of 2019. In addition, the City of Sedalia is slated to
receive a $10.09 million grant awarded by the U.S. Department of Transportation to extend its existing railroad
tracks to the new Sedalia Rail Industrial Park, of which the Nucor facility is the first tenant.
Most recently, Ecosteel USA received approval of a proposal for a new “green” steel mill in Miami-Dade, Florida
as of May 2019. The steel mill would comprise of a 124-acre industrial park complex employing over 1,800 fulltime people for the mill alone. The mill is slated to include a rebar mill and produce about 1,000 tons of steel
per day. The approval gives the company 18 months to raise the money and obtain permits before purchasing
the land. In general, capacity is sufficient for FDOT’s requirements.

China

Restrictions on foreign steel have continuing impacts from Chinese imports, which have declined after a record
high 1 billion tons of imports in 2016. Since then, China has markedly reduced the share of steel production it is
exporting, as seen in Figure 41. China has also committed to reducing its capacity by 150 million tons of steel
capacity per year by 2020, reducing its capacity to about 700 million tons. However, China’s excess capacity
exceeds total U.S. capacity. Recent tariffs targeting China are having a ripple effect on steel costs more broadly.

9

World Steel Association
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Figure 41. China Steel Market

Transportation

Transportation costs are of concern for steel producers. As tariffs have created an increased demand for
domestic steel, transportation markets like trucking are pivotal in meeting this demand. Since 2017, freight rates
have increased as much as 15 percent in the U.S., while the number of available truck drivers is down. Lack of
adequate drivers has given freight companies significant pricing power, limiting the choices of producers.

Rail

Steel fabricators did not raise rail access as a critical issue during the survey period. On a sporadic basis, rail
issues are an inconvenience but not a barrier. However, increased rail constraints could become a barrier to
timely production and delivery and warrant monitoring, especially as demand for rail increases due to decreased
availability of trucking.
Transportation within the steel manufacturing process is primarily by ship and truck transport. Fuel costs have
been low over the last few years. From a high of $3.17 per gallon in 2012, diesel prices have decreased to $2.79
per gallon through June 2019. However, prices have risen 6 percent when compared to the same period last
year. The EIA expects diesel consumption by large trucks to decrease from 2020 to 2034 and then increase
through 2050 under current conditions (Figure 42).
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Figure 42. Fuel consumption by Freight trucks, 2016–2050 (mi. barrels oil equivalent per
day)
3
2.9
2.8
2.7
2.6
2.5
2.4
2.3

Source: EIA, Annual Energy Outlook 2018

Shipping
Industry reports that China’s slowing GDP growth and continued high production rates of crude steel contributed
to a global glut of seaborne steel supply in 2015. The rise in imports from 2013 to 2014 was sustained through
2015, creating a difficult competitive market for domestic iron and steel products. Imports rose sharply at the
beginning of 2017, reaching the highest level since April 2015 in May 2017 (Figure 43). Since mid-2017, imports
have declined just as sharply back to 2016 levels. New tariffs on imports of steel enacted in early 2018 are
showing a decline in steel imports of nearly 13 percent Year-to-date versus the same period in 2018, based on
final data from the U.S. Census Bureau and the American Iron and Steel Institute.
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Figure 43. U.S. Steel Market

Labor

A shortage of skilled labor is a large concern for most steel producers. 46 percent of survey respondents
indicated that they have job openings they are unable to fill due to lack of qualified labor. 78 percent of those
respondents have had those positions open for more than two months. 38 percent of respondents stated the
labor gap has been more than 6 months or ongoing. 17 percent of respondents also indicated vacancies of less
than 30 days. Only 28 percent of respondents stated they have quantified the lost revenue associated with the
vacancies, where most reported these being more than $1 million.
The majority of survey respondents stated Word-of-Mouth (68 percent) and paid advertising (63 percent) as one
of the measures being used to recruit employees. These were followed by employee referral bonuses with half
of respondents using this method for recruitment of employees. A breakout of the recruitment measured being
used by producers is below (Figure 44).
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Figure 44. Employee Recruitment Measures

Source: TBG Survey 2019

Competition

Despite a bump in approved facilities over the last few years, the pool of fabricators has decreased from 135 in
2012 to 112 in 2019 (Table 25). The overall number of bridge, guardrail, and sign structure fabricators has
remained stable, while miscellaneous metal providers have decreased from 60 suppliers to 41. Table 26
summarizes FDOT approved steel facility concentration by location over the last few years. Steel fabricators
serving FDOT can be found in nearly every state, but are largely concentrated in the eastern half of the country
due to transportation costs.
Table 25. FDOT Approved Steel Facilities by Type
Location and Type
2012
2019
Florida
Bridge
5
6
Guardrail
0
0
Miscellaneous Metal
16
11
Sign Structures
6
7
Out of State
Bridge
32
33
Guardrail
11
8
Miscellaneous Metal
44
30
Sign Structures
21
17
Total
135
112
Source: TBG compiled from FDOT ACE Plant List.
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Table 26. FDOT Approved Steel Facilities by Location
Location
2012
2019
Local
Florida
27
24
National
East Coast*
29
29
Midwest
41
34
Gulf Coast
30
20
Rocky Mountains
3
0
West Coast
3
5
Outside U.S.
Canada
2
0
Total
135
112
Note: *Does not include Florida plants
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Figure 45 maps steel plant locations visually, with a comparison between active plants in 2019 vs 2018.
Figure 45. FDOT Approved Steel Producer Facilities

Source: FDOT, TBG Work Product

Reinforcing Steel prices vary by District across the State, as seen in Figure 46. Since there is limited data to
calculate Structural Steel prices in the same manner, a three-year average was calculated by District (Figure
47).
Figure 46. Historical Reinforcing Steel Price by District,
$/LB, 2019

Figure 47. Historical Structural Steel Price by District,
$/LB, 2017-2019

Source: TBG calculated from data provided by FDOT Office of Program Management.
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Material Quantities

Materials quantities estimates have been prepared for Reinforcing and Structural Steel. FDOT’s overall steel
consumption has been found to hold a valid statistical relationship with overall FDOT expenditures. However,
there is potential for substantially higher quantities of steel and metal products to be considered, and an
additional line item labelled Other Steel material is included in the Future Quantities tables herein. The “Other
Steel” category is estimated from all pay items that have a steel or metal product component, excluding
reinforcing and structural steel.
The number of steel pay items under consideration has reached nearly 2,500, with an accompanying total dollar
amount of more than $160 million through the first three months of 2019. This total represents FDOT’s exposure
to tariff-impacted materials.
To help minimize the impact of potential price swings, reinforcing and structural steel prices calculated from
traditionally let projects were compared with the Schedule of Values for several active projects. The analysis
shows that prices from recent Design Build and P3 projects reflect costs for reinforcing steel about 22 percent
higher than traditionally let contracts, which tend to reflect very few reinforcing steel pay items.
Reinforcing and Structural Steel quantities are estimated using historical ratios. Using reinforcing, structural and
other steel pay-items, the ratio of total steel dollars to total project dollars is calculated. The average of annual
project ratios has been updated to the last ten years to better reflect changes in the market since the global
recession. The mean steel dollar ratio is applied to the total Work Program for a given year to estimate total
dollars. For example, if the average amount of dollars for a project that is spent on reinforcing steel is 0.81
percent, then it is assumed that 0.81 percent of the Work Program will pay for reinforcing steel. The weighted
average price of each steel type, separated into structural, reinforcing, guardrail, casing, steel grid, piling, and
steel arm, is used to estimate quantities from total dollar amounts spent on steel. Statewide results are in Table
27, while results by District are provided in Table 28.
FY
Reinforcing Steel
Structural Steel
Other Steel
Total Short Tons

Table 27. FDOT Future Steel Material Requirements
2020
2021
2022
2023
16,124
12,051
18,630
17,812
15,354
11,476
17,642
16,867
122,157
91,300
137,094
131,052
153,635
114,827
173,367
165,732

2024
17,388
16,467
127,987
161,841

Source: TBG calculated from data provided by FDOT Office of Program Management.

Table 28. FDOT Future Steel Material Requirements by District
District
2020
2021
2022
2023
D1
14,260
17,717
20,856
22,375
D2
18,608
9,880
19,444
48,323
D3
12,883
12,575
17,174
13,395
D4
11,580
15,949
14,340
14,105
D5
15,085
12,292
20,840
10,654
D6
8,679
15,243
22,517
6,667
D7
48,273
5,935
17,496
11,438
D8
24,267
25,235
40,700
38,775
Total Short Tons
153,635
114,827
173,367
165,732

2024
21,081
26,531
20,388
21,840
12,360
8,650
20,837
30,155
161,841

Source: TBG calculated from data provided by FDOT Office of the Work Program Budget.
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Figure 48 shows total FDOT steel requirements over the Five Year Work Program.
Figure 48. Total Steel Quantities for Five Year Work Program, Short Tons

Source: TBG calculated from data provided by FDOT Office of Program Management.

Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

57

Forecast

Prices and consumption are forecast for the five-year work program. Regression modeling was
performed using pay item data, supply chain variables and other macroeconomic indicators to identify
models that best predicted FDOT’s materials costs. Housing starts and construction employment are
expected to increase steadily for the next few years, while crude oil price projections have moderated.
Table 29 provides the forecast average price for structural and reinforcing steel. Figure 49 and Figure 50
show the output of several price models and the scenario identified as best estimate for structural steel
and reinforcing steel, respectively.
Table 29. Steel Price Forecast Results

Year
2019 2020 2021 2022 2023 2024
Price Structural Steel, $/lb
$4.53 $4.60 $4.85 $5.11 $5.38 $5.66
Price Reinforcing Steel, $/lb $0.96 $1.07 $1.10 $1.12 $1.15 $1.19

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.

Figure 49. Structural Steel Price, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
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Figure 50. Reinforcing Steel Price, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry source
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Aggregate
Key Findings

Supply expanded this year for FDOT aggregates, through relaxation of mitigation fees in Lake Belt and
rollback of mining overlays in Lee County; material availability is less of a concern. Despite this
development, prices are high.
While last year’s survey respondents were evenly split with whether or not difficulty would be faced in
meeting high volume FDOT demand, this year’s findings showed that only one-fifth expect this to happen,
where skilled labor shortages would have been the primary setback.
Regarding markets, respondents in the 2019 survey expected a larger share of FDOT work and a smaller
share non-FDOT public roadway work for 2019 than they did for 2018. In 2019, respondents on average
expect that 34 percent of work will be for non-FDOT public roadways, and that 43 percent of work will
be for FDOT, similar to their respective 38 percent and 42 percent shares from the previous year. Like
similar industry reports from concrete, this coincides with expert reports of increased municipal and state
investment.
FDOT’s needs for aggregate are specific, and the underlying geology in Florida supports FDOT-approved
material in specific areas; data were assembled regarding access to the specific areas. Increasing
shipments from outside the state are subject to rail and barge availability.
Table 30 provides current status of selected supply chain variables, and Table 31 provides historical data
for variables impacting FDOT’s aggregate costs.
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Supply Chain Variables for Aggregate

Current and historical data for selected variables which have historically influenced FDOT’s costs and
availability of aggregate has been prepared and is provided in Table 30.
Table 30. Aggregate Supply Chain Variables

Raw Materials

Access to Land

Rail

Trucking

Labor

Competition

Capital Costs

While private and public construction is expected to increase, aggregate sources for FDOT are
currently stable according to all producers interviewed for this update. Shortages or delays have not
been noted. Aggregate production in Lake Belt in 2018 increased after reductions in the per ton
surcharge.
Access to land with suitable deposits is key to cost-effective material extraction for FDOT Aggregate.
Currently, no reported efforts to curtail mining permits for FDOT material have been identified, but
land use conflicts will need to be monitored proactively to manage price effects. Increased housing
starts in Florida's metropolitan areas are not expected to systematically decrease the productive
capacity of its mines within the five year work program.
Rail is the primary transportation for aggregates, from Georgia, and from Lake Belt to Central and
Northeast Florida. Florida companies have reported declining availability of rail cars. Competition
from truck transportation and reduced coal consumption (which used to bring more rail cars to
Florida) has lowered rail demand. Argus reported that, compared to last year, U.S. railroad fees are,
on average, 36% higher.
Constrained truck/driver availability is a major cost increasing factor. Additionally, there is bipartisan
support for a $2 trillion infrastructure bill, but how will it be funded is still being discussed. Increasing
gasoline tax rates are being discussed as a funding option. Spot prices are above average, but below
last year's prices at this time. Capacity is still tight.
Labor demand has been increasing since the recovery in aggregate demand. Employment needs for
local, state, & municipal projects, and shrinkages of skilled labor in the U.S southeast are likely to
decrease long term supply of labor and thus increase the competition for worker power.
Unemployment is low nationally, which could mean this problem will be ongoing.
Competition has been steady, but some operators have seen reduced production. However, reports
indicate that the trend is for competition to increase as transportation costs are high and
environmental and zoning restrictions are tightening.
The Federal Reserve System adjusting the interest rates impacts the cost to purchase new equipment
for mining and might also cause disruptions in construction projects. Industry financial reports
described interest rates as one of the top market drivers in the U.S. construction industry.

Exerting negative influence on FDOT’s costs; monitor.
Currently stable; not influencing FDOT’s costs
Exerting positive influence on FDOT’s costs.
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Table 31. Historical Aggregate Data, 2009 – 2019

(Maximum values indicated with *, 2019 estimates excluded due to preliminary data)

Aggregate

Units
$/Barrel

2009

2010

2011

2012

$61.95

$79.48

$94.88

$94.05

Total Chinese Imports

Billions of $

$1,006

$1,396

$1,743

Florida Diesel Prices

$/Gallon

$1.72

$2.25

45,402

Crude Oil (WTI Spot Price)

1

2

3

2013

2014

2015

2016

2017

2018

2019

$97.98*

$93.17

$48.66

$43.29

$50.80

$65.23

$57.31

$1,818

$1,950

$1,959

$1,680

$1,588

$1,844

$2,136*

$2,264

$3.08

$3.17*

$3.16

$3.00

$1.84

$1.44

$1.78

$2.22

$2.04

46,394

44,851

51,904

59,398

63,585

67,883

77,140

85,295

86,397*

90,395

$12.29*

$11.53

$11.50

$11.02

$10.64

$10.71

$10.33

$10.85

$11.64

$12.27

$13.21

13.7%

14.1%*

13.5%

13.2%

13.0%

12.6%

12.3%

12.3%

12.9%

12.4%

12.5%

5.5%

4.9%

4.6%

4.6%

4.8%

5.1%

5.3%

5.6%

5.9%

6.2%*

6.2%

$18.80

$19.21

$19.54

$20.68

$21.61

$21.28

$20.65

$21.41

$22.14

$23.44*

$25.52

$2.64

$2.27

$1.89

$2.22

$2.59

$3.29

$3.18

$3.51

$4.00*

$3.82

$3.83

Estimated Statewide Crushed
Stone Produced or Used3
Average Crushed Stone Price
Florida4
FL Heavy & Civil Engineering
Employees/ All FL Construction
Employees5
FL Construction Employees/All FL
Non-Farm Employees5

000s of Short
Tons

Average Hourly Earnings Stone
Mining and Quarrying5

$/Hour

FDOT Work Program6
Crushed Stone Imports Serving
Florida7
FDOT Optional Base Price Index8

Billions of $
000s of Short
Tons
$/Short Ton

4,736

5,554

4,723

5,137

5,156

6,507

6,605

6,313

7,387

8,185*

3,615

$27.35

$26.54

$24.47

$30.10

$33.97

$35.87

$32.68

$38.02

$43.55*

$38.40

$38.50

FDOT Earthwork Cost

$/Cubic Yards

$4.71

$5.46

$3.49

$5.07

$6.00

$4.46

$7.64

$6.96

$6.95

$7.66*

$5.29

8

$/Short Ton
Percent
Percent

Sources: 1. EIA – Annual Average Spot Price; for 2019, YTD average through June 2019. 2. WTO's World Trade Statistical Review. 3. FDOT Construction Office, 2019 through July. Crushed stone
production reported to the USGS is material that was either sold to other companies or consumers or was used by producers plus recycling and imports minus exports. Stockpiled production is not
included in the reported quantities. 4. U.S. Geological Survey. 5. Bureau of Labor Statistics. 6. FDOT Office of Work Program. 7. U.S. I.T.C.; 2019 through May. 8. Calculated from FDOT Estimates Office
data.
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Raw Materials

Aggregate sources for FDOT are pre-approved mining locations throughout Florida, Georgia, Alabama
and a few offshore sites. Specific types of aggregate are available from each source, meaning that
sources for road base may not also be sources for crushed stone that is used in concrete products.
Port terminals accept and store material from Mexico, Nova Scotia, and the Caribbean. Import data for
incoming aggregate has been compiled from each Port’s annual report (Figure 51). Overall, aggregate
imports have increased by 60 percent since 2007, despite a 62 percent decrease in shipments to the Port
of Jacksonville, historically one of the largest importers of dry bulk cargo. The contraction of construction
activity in 2008 led to a severe decline in tonnage levels that JAXPORT has yet to recover from.
Figure 51. Aggregate Cargo through Florida Ports

Sources: 1. Canaveral Port Authority Comprehensive Financial Annual Report. 2. Port Everglades Annual Commerce Report, U.S. Army Corps of
Engineers Annual Waterborne Commerce of the United States. 3. Jacksonville Port Authority Historical Bulk Information. 4. Manatee Port
Authority Annual Financial Report. 5. U.S. Army Corps of Engineers Annual Waterborne Commerce of the United States. 6. Port Tampa Bay
Comprehensive Annual Financial Report.

Access to Land with Suitable Material
Several Florida mine operators are publicly-traded companies with land holdings in multiple states and
overseas. For some owners, Florida mines represent a small share of total revenues, and interstate
shipments of material from mines situated outside of Florida are a routine part of their internal
operations.
Mine operators indicate that 5- and 10-year mining plans are drawn up for each site, and permits are
obtained as needed to carry out the mining plan, meaning permitting is a relatively continuous ongoing
process at most mines.

Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

63

Despite some high-profile cases which defeated mining activity, local opposition to expanded mining has
not been experienced by the majority of mine owners. County preference drives local land use decisions.
On the other hand, Lee County recently removed a land use overlay that restricted mining activity,
despite local opposition. Lee County has several important FDOT suitable deposits. Estimates in Lee
County indicate reserves to be 372,956,998 cubic yards 10.

Rail

Rail is an important mode of transport for aggregate shipments from ports, from Georgia, and from the
Lake Belt region to Central Florida. Argus reported that, compared to last year, U.S. railroad fees are, on
average, 36 percent higher. 2019 surveys found a few respondents that had issues with rail capacity and
availability.

Truck Transport

Costs for truck transport are currently not incurring surcharges for fuel, and are not anticipated in the
near future. In early May 2019, bipartisan support for a $2 trillion infrastructure bill, but there are
ongoing discussions on how to fund it. Increases to the gasoline tax rates are being discussed in Congress
to fund a bill that has bipartisan support. These could impact transport costs in the future. Producers at
the Pit & Quarry Roundtable, the ARTBA and the ACEC are optimistic on the passage of an infrastructure
bill in Congress. Both the ARTBA and ACEC agree that increases to federal gasoline tax rates are needed
in order to have more reliable funding. However, the ARTBA warns that this uncertainty, as well the
reauthorization of the FAST Act in 2020, could lead to states delaying transportation projects.

EPA Engine Standards
Stakeholders note that four years ago, some suppliers began to incorporate Tier 4 non-road diesel
engines to comply with EPA standards, however many suppliers are just starting to realize the short life
span of these engines this year. Stakeholders report having to allocate extra funds toward machinery
maintenance, replacement, and repair. Stakeholders note having to increase costs of services due to the
increased frequency of repair, maintenance, and part replacement and the increased prices of engines
due to these modifications.

Labor

There continue to be reports of a tight labor market and a shortage in skilled labor. Florida producers
continues to report difficulty in maintaining pools of heavy equipment operators and truck drivers in
particular, although there are differences in labor availability among the Districts. Several stakeholders
note that lack of skilled labor and the lack of people who are willing to learn is seen as a worsening issue
amongst those in the industry. Interviewed stakeholders report that macroeconomic issues such as
demographic trends indicating movement away from blue collar jobs and the fact that labor is moving
toward construction. However, The National Stone, Sand and Gravel Association (NSSGA) reported that
The Strengthening Career and Technical Education (CTE) programs received $1.9 billion in funding in the
fiscal year 2019. Florida was allocated $72.8 million for fiscal year 2019, 6 percent up from fiscal year

10

Residual volumes were estimated using best available data based on information in the permits where extracted volumes
were reported. Volumes were prorated based on estimated reserve, permit date, and life of permit.
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2018. These programs are aimed to assess what local labor markets need so that training programs are
more effective addressing labor shortages.
The recovery in demand for aggregate has increased
demand for labor over the last few years (Figure 52).
Nationally, average hourly wages have risen 15.5 percent
over the last ten years, despite remaining stagnant at about
$26.50 since 2013 (Figure 53). Wages have risen 1 percent
through January 2019, likely due to upward wage pressure
from the increasingly constrained labor supply. Florida
operators report that semi-skilled workers hired from temp
agencies now make up half of their work force, while skilled
workers remain more difficult to recruit and retain.

Florida operators report that
semi-skilled workers hired
from temp agencies now
make up half of their work
force, while skilled workers
remain more difficult to
recruit and retain.

Figure 52. Aggregate Industry Employment Growth

Source: First Research, 2019.

Figure 53. Aggregate Industry Wages

Source: First Research, 2019.
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Existing Reserves
Spatial data from USGS reveals the location of sand and limerock reserves statewide (Figure 54). Urban
growth rings representing projected urban boundaries were applied to show where sand or limerock
mining could be in conflict with other land uses in the future. The USGS data generalizes formations into
several geological types, including limerock, which can be more or less suitable for use as base rock in
construction activities. The formations identified as being more suitable for base rock uses have known
regions of moderate-to-well indurated (hardened) rock. Florida’s limestone formations vary throughout,
and the map is provided as a coarse guide to the generalized extent of these formations, recognizing that
specific sub-areas and substrata throughout the formations may not all be suitable for FDOT needs.
Since 2018, the Florida Department of Environmental Protection has approved three new Environmental
Resource Permits for sand mines in Lake, Charlotte, and Hendry Counties. After years of legal battles, the
proposed CEMEX Four Corners mine was approved by Lake County Commissions to operate for twenty
years with a fee rate of 3.7 cents for every ton of extracted material.
The proposed CJC Farms Reservoir Sand Mine in Charlotte County entails extracting fill dirt/sand, top soil,
and shell to be hauled offsite to provide water to irrigate large tracts of cropland in the area. Similarly,
an existing agricultural operation in Hendry County will be modified to mining, totaling 600 acres across
two phases. Dredging will occur in 50-acre segments at the proposed Garcia Farms Sand Mine for twenty
years.
Figure 54. Sand and Limerock Reserves

Source: USGS, FDEP
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Lake Belt

The Lake Belt region of South Florida is an important source of aggregate for FDOT. Aggregate production
in Lake Belt continues to climb following another reduction in the per ton surcharge. The rate has
decreased from a peak of $0.45 in fiscal year 2012 to $0.05 in 2018 (Table 32).
Fiscal Year
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18

Table 32. Lake Belt Fee Rates, 2012 – 2018
Per-Ton Fee
Total
% Change
Total Tons
Rate
Collections
Extracted
$0.45
$6,931,856
48%
15,404,125
$0.45
$14,084,101
103%
31,298,003
$0.45
$14,237,681
1%
31,639,292
$0.45
$13,811,791
-3%
30,692,868
$0.25
$13,937,265
1%
55,749,058
$0.15
$7,724,044
-45%
51,493,627
$0.05
$4,027,804
-48%
80,556,081
Source: FL DOR

% Change
-17%
103%
1%
-3%
82%
-8%
56%

Figure 55 provides a snapshot of production over the past 18 years, followed by Figure 56, which shows
production on a monthly basis for the same time period. As the fee rate decreased over the last few
years, production of crushed stone has eclipsed housing boom peaks in the Lake Belt region.
Figure 55. Annual Lake Belt Production, 2000 – 2018

Source: FL DOR
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Figure 56. Monthly Lake Belt Production, January 2000 - June 2018

Source: FL DOR

Figure 57 provides a comparison of Lake Belt production to other Florida production of crushed stone.
Despite below average production in other areas of the state, 2018 exceeded peak production in the
Lake Belt region. Production shifts starting in 2016, when the fee rate dropped to $0.25, have nearly
pushed other crushed stone production out of the market. It is worth noting that the lake belt region has
been on the radar of many environmental advocacy groups and other parties whose interests lie in
mitigating perceived negative mining externalities. Long-term production under the new rate scheme
should be monitored.
Figure 57. Crushed Stone Produced or Consumed in Florida, by region (1,000 short tons)

Source: USGS and FDOR
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An analysis of crushed stone supply, including import capacity expansions at Florida ports, shows no
capacity issues for the foreseeable future (Figure 58).
Figure 58. Crushed Stone Production Trends, 2019 Update

Source: TBG

Environmental and Land Use Regulations

Permit applicants typically, but not always, will attempt to ensure that local zoning and permits can be
obtained prior to applying for a FDEP permit. As such, FDEP is not always aware that a mining permit has
been denied at the local level, since the applicant wouldn’t make it as far as FDEP in the case of denial.
FDEP regulators were aware of a few anecdotal incidents of permit denials at the local level after a FDEP
permit had been approved, but believed that this approach was more the exception than the rule.
The NSSGA reported that they expect the Mine Safety and Health Administration (MSHA) to continue its
focus on safety enforcement. First, the MSHA will continue the focus of overall mine safety rather than
differentiating between metal/non-metal and coal mines. On the other hand, the NSSGA expects
discussions around autonomous vehicles in the future as these are already being used at mines. MSHA
has no current plans for rulemaking in regards to these vehicles. Additionally, the EPA is in the process
of reviewing the National Ambient Air Quality Standards (NAAQS) under the Clean Air Act 11. Any revisions
to air quality standards have to be finalized by October 2020. Monitoring on proposed changes will
continue in the next months.

11

More information can be found here: https://www.epa.gov/newsreleases/administrator-pruitt-signs-memo-reformnational-ambient-air-quality-standards-review
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Waters of the United States Rule
On December 11th, 2018, the EPA and Department of the Army proposed a new definition of waters that
would be federally regulated under the “Waters of the United States” rule. 12 Currently this rule only
applies to 28 states and Florida is not one of them. However, if this new rule is approved, it will apply to
all states. The National Stone, Sand and Gravel Association (NSSGA) submitted favorable comments of
the new rule on April 2019 and they expect the rule to be approved by the end of 2019. The new rule
would potentially make dry stream beds and isolated waters not federally regulated under the Clean
Water Act and thereby make it easier for aggregate companies to obtain permits.

Competition

Producers did not report significant changes in competition within this past year. This competitive
stability is reflected through Gini coefficients in Figure 59, where coefficients between 2016 and 2019
have remained stable for several Districts. In District 2, the market has become more competitive
compared to last year, while Districts 6 and 7 are slightly less competitive. Differences in demand are
reflected in pricing; Figure 60 shows the 2018 weighted average price for aggregate base by District.
Figure 59. Aggregate Competition Gini by District

Source: FDOT, TBG Work Product. Price is a composite of optional base and earth works.

12

A draft of the proposed rule can be found here: https://www.epa.gov/sites/production/files/201812/documents/wotus_2040-af75_nprm_frn_2018-12-11_prepublication2_1.pdf
More information can be found here: https://www.epa.gov/wotus-rule/proposed-revised-definition-wotus-factsheets
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Figure 60. Historical Aggregate Base Price by District, $/Short Ton, 2019 13

Source: TBG calculated from data provided by FDOT Office of Program Management.

Industry Outlooks

In their second quarter 2019 U.S. Construction Outlook, industry financial reports expect engineering and
construction spending to increase by 1 percent, where growth is mostly driven by public investments.
Conservation and development are among the sectors with biggest growth, while they downgraded
residential from stable to down for 2019.
IBIS World expects revenue in the U.S. Sand & Gravel Mining Industry to grow by 1.1 percent annually up
to 2024. Growth within this industry will rely on construction activities such as highways, residential and
non-residential constructions. IBIS also expect competition to increase as long as transportation costs
remain high and environmental restrictions increase.

Material Quantities

Materials requirements have been estimated for the five-year work program. Pay item data from 1994
forward was evaluated to calculate the share of project expenditures attributable to aggregate within
asphalt and concrete quantities, as well as pure base requirements. Table 33 provides the results
statewide. Future FDOT aggregate requirements by District are shown in Table 34.
FDOT demand for aggregate for Base, Asphalt and Concrete is expected to increase by about 3 million
tons over the five-year work program. Total demand of FDOT’s 5-year Work Program for aggregate is
13

District level optional base price.
Strategic Resource Evaluation Study:
Highway Construction Materials
2019 Final Report

71

about 50.9 million tons. Total FDOT aggregate requirements for the Five Year Work Program by District
are shown in Figure 61.
Table 33. FDOT Future Aggregate Material Requirements, in Tons

Year
Base Material and Other
Aggregate
Aggregate for Asphalt
Aggregate for Concrete
Total Aggregate

2020

2021

2022

2023

2024

2,054,181

1,541,939

2,801,445

2,774,450

3,267,533

3,457,910
4,776,432
10,288,524

3,708,268
2,281,417
7,531,623

5,818,256
2,588,821
11,208,523

6,441,898
2,168,254
11,384,603

6,668,066
3,233,332
13,168,931

Source: TBG calculated from data provided by FDOT Office of Work Program and Budget.

Table 34. FDOT Future Aggregate Material Requirements by District

District
D1
D2
D3
D4
D5
D6
D7
D8
Total Short Tons

2020
994,560
1,503,373
1,054,368
810,248
1,228,858
676,133
2,394,001
1,626,982
10,288,524

2021
1,114,412
804,650
918,839
710,491
1,029,993
1,160,517
467,752
1,324,969
7,531,623

2022
1,130,027
1,097,910
1,037,715
894,850
1,841,879
1,547,911
1,044,076
2,614,154
11,208,523

2023
1,182,437
3,243,461
855,462
1,250,280
758,099
509,756
721,916
2,863,191
11,384,603

2024
1,246,422
1,832,619
965,761
2,438,156
1,074,978
703,279
1,941,320
2,966,397
13,168,931

Source: TBG calculated from data provided by FDOT Office of the Work Program Budget.

Figure 61. Total Aggregates Quantities for Five Year Program, 000s Short Tons
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Forecast

Regression modeling was performed to estimate aggregate base costs using pay item data, supply chain
variables and other macroeconomic indicators. An important input in aggregate prices, the price of
crushed stone, has increased significantly since the housing bust over to $10 per short ton. Historically,
crushed stone prices were around $5 per short ton. Work Program funding also drives FDOT aggregate
prices; producers report more than 40 percent of their work in 2019 will be for the Department.
Table 35 provides the forecast average price for aggregate base. Figure 62 shows the output of several
price models and the scenario identified as best estimate for aggregate base.
Table 35. Aggregate Base Price Forecast Results

Year
Price Aggregate Base, $/Short Ton

2019
$38.50

2020
$38.54

2021
$34.72

2022
$45.40

2023
$46.79

2024
$49.11

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.

Figure 62. Aggregate Base Price, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry source
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Earthworks
Key Findings – Earthworks

Stakeholders report an increasing shortage in heavy truck drivers obtaining their CDL licenses in Florida
due to out-of-state competition. Reportedly, drivers educated in Florida are relocating to adjacent portladen southern states to obtain higher wages. Comparing Florida Metropolitan Areas with port cities and
high trucking activity to similar locations in other states, the average hourly wage for heavy truck drivers
in Florida has fallen behind (Figure 63).
Figure 63. Hourly Average Wage for Heavy Truck Drivers by Metropolitan Area, 2018

Source: BLS Occupational Employment Statistics

Statewide prices for earthworks materials have fluctuated in the last few years, rising from $5.07 per
cubic yard in 2012 to $7.66 per cubic yard in 2018, a 51 percent increase. Through the first six months of
2019, prices have fallen 31 percent to $5.29. Table 36 provides a snapshot of historical costs, which have
increased on average 4 percent annually.
Table 36. Historical FDOT Earthwork Weighted Average Price
Aggregate
FDOT Earthwork
Cost

Units

2009

2010

2011

2012

2013

2014

2015

2016

$/Cubic
$4.71 $5.46 $3.49 $5.07 $6.00 $4.46 $7.64 $6.96
Yards
Source: TBG calculated from data provided by FDOT Estimates Office.

2017

2018

2019

$6.95

$7.66

$5.29

Since 2016, the average (mean) price has varied greatly between Districts (Figure 64). Prices in District 4
have increased from $6.65 in 2016 to $13.60 in 2019. Conversely, prices in District 2 have decreased to
$4.84 after reaching $13.63 in 2018.
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Figure 64. Historical Earthwork Price by District, $/Cubic Yard, 2019

Source: TBG calculated from data provided by FDOT Office of Program Management.

Forecast

Regression modeling was performed to estimate Earthwork costs using pay item data, supply chain
variables and other macroeconomic indicators. Table 37 provides the forecast average price for
earthwork. Figure 65 shows the output of potential price models and the scenario identified as best
estimate for earthwork.
Year
Price Earthwork, $/Short Ton

Table 37. Earthwork Price Forecast Results

2019
$5.29

2020
$5.67

2021
$6.33

2022
$6.94

2023
$7.40

2024
$8.00

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
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Figure 65. Earthworks Price Estimates, 2019 Forecast

Source: TBG calculated from data provided by FDOT Estimates Office, various industry sources.
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