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However, as discussed in Section 5.4 of this SEIS, mitigation activities would be expected to offset the 
projected losses of biomass within the Lake Belt by eradicating melaleuca within the Pennsuco Wetlands 
and converting habitat within the Pennsuco from low value wetlands in terms of suitability for wood storks 
to high value wetlands.  Once these improvements are made, they are expected to last in perpetuity 
because of the maintenance requirements associated with the mitigation activities and the availability of 
funds from the Lake Belt mitigation fee.  As shown in Table 2–13, the cumulative gain in wood storks as a 
result of these mitigation activities is estimated to be between 144 and 179 through the end of 2032.  The 
net gain in wood storks over this period is estimated to be between 55 and 114 with Alternatives 1 and 2 
resulting in the largest gain (114 wood storks) and Alternative 4 resulting in the lowest gain (55 wood 
storks). 

2.9.3 Cultural Resources 

There are a number of cultural resources sites that could be adversely impacted by mining activities 
under the proposed alternatives being evaluated in this SEIS as discussed in Section 4.4.  As shown in 
Table 2–14, up to 18 sites could be impacted under the largest of the alternatives in terms of acres 
mined, Alternative 4.  Alternative 1 would impact the fewest sites, three; however, two of these sites have 
already been destroyed as a result of mining activities.  Miami-Dade County is working with the MDLPA to 
confirm this information and will issue a report later this year that will detail the fate of these sites.  The 
Refugee Island site is currently surrounded by an existing lake and is being protected from mining 
activities. 

Table 2–14.  Potential Impacts on Cultural Resources Sites within the Lake Belt Area 
Alternative  

1 2 3 4 5 6 7 
Number of sites potentially impacted by 
mining activities 3 8 12 18 14 15 11 

None of the remaining 15 sites that could be adversely impacted by mining activities under the proposed 
alternatives would be destroyed under the existing USACE permits.  USACE permits require that cultural 
resources sites be protected to the maximum extent possible.  If historical or archeological artifacts are 
discovered, soil disturbance activities must be immediately halted and the Florida Department of Historic 
Preservation and the Miami-Dade County Historic Preservation Division must be notified.  The permittee 
may be exempt from these restrictions if: (1) appropriate documentation is obtained from the Florida 
Department of State Division of Historic Resources indicating that permitted activities will not affect any 
sites eligible for listing on the National Register of Historic Places; or (2) by following the required 
mitigation procedures, including submitting a Phase II archeological survey to the USACE following 
approval of the survey design, submission and approval of a mitigation plan, and receipt of a “Certificate 
to Dig” from the Miami-Dade County Historic Preservation Division.  In terms of the number of sites 
potentially impacted from lowest to highest, they are: Alternative 1, Alternative 2, Alternative 7, 
Alternative 3, Alternative 5, Alternative 6, and Alternative 4. 

2.9.4 Geology, Hydrology, and Water Quality 

As discussed in Section 4.5 of this SEIS, the removal of rock as lakes are created within the Lake Belt 
area under the proposed alternatives would reach a maximum volume of 2.2 billion cubic yards of rock 
mined beyond the 2002 Revised Baseline under Alternative 4 as shown in Table 2–15.  This rock would 
be expected to help fill existing demand throughout Florida through at least 2032.  The other alternatives 
would result in less rock being available to fill public demand with Alternative 1 providing the least amount 
of rock.  The impacts of these differences in terms of their affects on Florida’s economy are discussed in 
Section 4.10.  
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Table 2–15.  Volume of Rock Removed Per Alternative 

Alternative 
Volume of Rock Removed Over Baseline 

(millions of cubic yards) 
Compared to Revised Baseline 

(millions of cubic yards) 
1 1,080 257 
2 1,498 675 
3 2,316 1,493 
4 3,027 2,204 
5 2,744 1,921 
6 2,945 2,122 
7 2,662 1,839 

Rock removal as a result of mining activities within the Lake Belt area would impact groundwater flow and 
reduce the filtration capacity of the Biscayne Aquifer as discussed in Sections 4.6 and 4.7.  As the 
amount of rock removed from the Lake Belt increases under the proposed alternatives, seepage rates 
from the L-30 and L-31N Canals into the Lake Belt increase as shown in Table 2–16.  While seepage 
rates from WCA-3B and the ENP into the L-30 and L-31N Canals are expected to remain relatively stable 
under any of the proposed alternatives, seepage rates from the L-30 and L-31N Canals to the east are 
expected to increase as the amount of rock being removed from the Lake Belt area increases.  As a 
result, Alternative 1 would result in the lowest seepage rates followed by Alternative 2, Alternative 7, 
Alternative 5, Alternative 3, and Alternative 6.  The greatest increase in seepage rates would be expected 
with the implementation of Alternative 4.  It is possible that increased seepage rates could be mitigated 
through implementation of a number of possible mitigation activities such as enhancing and then 
maintaining an elevated water level in the Dade-Broward Levee Canal.  These activities are discussed in 
detail in Section 5.3. 

Table 2–16.  Predicted 7-Year Average Seepage Ratesa, b from Different Sections for 
Multiple Scenarios 

Alternative 
Transects for Evaluating 

Seepage 1 2 3 4 5 6 7 

Mine-Out Areas North of Tamiami Trail 
WCA-3B to L-30 Canal 131.1 131.1 131.7 132.1 131.5 132.2 131.5 
L-30 Canal to east 126.4 128.3 139.2 150.2 139.9 150.3 139.9 

L-30 Canal to Pennsuco 111.0 112.3 122.2 129.8 118.9 129.9 118.9 
Pennsuco to south and east 108.2 109.5 119.6 127.3 116.2 127.4 116.2 

Krome Avenue Area (South of Tamiami Trail) 
ENP to L-31N 63.3 63.4 63.7 63.7 63.7 63.5 63.5 
L-31N Canal to east 30.6 35.8 45.0 45.0 45.0 38.5 38.5 

a Average seepage rates represent the predicted average from 1989 through 1995 (i.e., the period of simulation). 
b In million gallons per day. 
Key: ENP=Everglades National Park; WCA=Water Conservation Area. 

In addition to the increased groundwater seepage rates that would be expected to result from 
implementation of the proposed alternatives, increased mining would be expected to affect the 
hydroperiod of wetlands within the Lake Belt as discussed in Section 4.3.1.3.3.  As seepage rates 
increase in the Lake Belt due to increased mining, the remaining wetlands within the Lake Belt area 
would be expected to be affected by shortened hydroperiods.  These wetlands are located mainly in the 
Pennsuco Wetlands and the Bird Drive Recharge area.  Under Alternative 1, the alternative with the 
smallest amount of mining and lowest relative seepage rates, the average hydroperiod of remaining 
wetlands within the Lake Belt area is projected to be approximately 137 days as shown in Table 2–17.  As 
more lakes are created in the Lake Belt area under the other proposed alternatives, the average 
hydroperiod of the remaining wetlands is expected to decrease further with Alternatives 4 and 6 resulting 
in the shortest average hydroperiod, 118 days.  Alternative 2 would have a projected average hydroperiod 
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of 136 days, and Alternatives 3, 5, and 7 would all have a projected average hydroperiod of about 
126 days.  Because seepage rates from WCA-3B and the ENP are not expected to increase significantly, 
hydroperiod changes in adjacent wetlands outside of the Lake Belt area are not expected to change 
nearly as much as those within the Lake Belt area.  For all of the proposed alternatives, the average 
hydroperiod for adjacent wetlands outside the Lake Belt area is expected to remain about 326 days. 

Table 2–17.  Potential Impacts on Hydroperiods within the Lake Belt Area 
Alternative  

1 2 3 4 5 6 7 
Average hydroperiod (days) 137 136 126 118 126 118 126 

Physical changes such as increases in the acres of lakes within the Lake Belt area or in seepage rates 
from west to east within the Lake Belt have the potential to facilitate pathogen transport within the aquifer 
and subsequent extraction by the Northwest Wellfield (NWWF) wells as discussed in Section 4.7.  To 
date, this has not occurred and it is not certain that it would occur under any of the proposed alternatives.  
However, the risks of such an event occurring increase as additional lakes are added to the Lake Belt, 
especially as lakes are added close to the NWWF.  Note that physical changes to the transport pathways 
are exclusive of possible changes in the chemical or biological conditions within the lakes that may 
enhance or decrease pathogens populations.  

An expansion of the mined area within the Lake Belt area results in a reduction in the volume of rock 
within the Biscayne Aquifer available to physically trap and retain pathogens.  In addition, the removal of 
rock increases available surface water area for introduction of pathogens via water inflow and/or wildlife 
transport.  The quantification of the increase of potential risk is not possible as neither the data nor the 
protocols are available to complete a human health risk assessment.  However, if contamination of 
groundwater or surface water within the Lake Belt were to occur, there are numerous factors that would 
determine whether or not an infectious dose of an infectious organism could reach drinking water 
consumers, and thus determine the hypothetical risk to which they would be exposed.  Many of those 
factors are considered “barriers” preventing or impeding exposure to humans. These factors include 
microorganism life span survival, their mobility in the environment, sedimentation and settling in water 
bodies, solar exposure, water temperature, predation by larger microorganisms, dilution and dispersion, 
transport time and distance to pumping wells, reduction or removal by filtration or sorption, and other 
mechanisms that could occur during aquifer transport.  If an infectious organism such as Cryptosporidium 
or Giardia were introduced and somehow survived to reach a pumping well, then the existence and 
efficacy of the County’s water treatment process would be the final barrier to human exposure to an 
infectious dose.  As discussed Sections 3.7 and 4.7, there are a number of natural “barriers” in place in 
the Lake Belt that in concert should reduce the presence of such microorganisms by 4 log or more.  On 
top of the natural barriers, methods currently in use at the County’s water treatment plants provide 
additional removal on the order of 3 to 4 log. 

Using the Lake Belt hydrology model, this SEIS estimated the 30-day and 60-day travel times for 
groundwater to the wellheads of the NWWF.  The areas inside these travel time boundaries were then 
compared to the County’s current 60-day setback area.  The results show that the area within the SEIS’s 
estimated 60-day travel time boundary is larger than the County’s current 60-day setback area and if 
implemented would impact acres proposed to be mined under Alternatives 2 through 7.  Notwithstanding 
potential changes in the County’s setback areas, in 2006, Miami-Dade County Department of 
Environmental Resources Management recommended a conservative approach regarding the removal of 
protozoa such as Cryptosporidium and Giardia to ensure protection of public health, which the Florida 
Legislature subsequently approved.  Beginning in January 2007, a fee of $0.15 per ton is being collected 
on all limestone and sand sold from Lake Belt mining properties that will be used to fund upgrades to the 
Miami-Dade County water treatment plant to ensure effective removal of Cryptosporidium and Giardia 
should they occur.  This fee is discussed in Section 5.3.3 along with a number of other possible mitigation 
actions that could help prevent the potential flow of pathogens in groundwater within the Lake Belt area.   
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2.9.5 Socioeconomics and Environmental Justice 

Socioeconomic impacts associated with the proposed alternatives could be large depending on the 
alternative implemented as discussed in Section 4.10.  This is because rock from the Lake Belt currently 
accounts for approximately 40 percent of the total supply in Florida and a much higher percentage of the 
supply in South Florida.  Construction has been expanding in Florida due to a growing economy that is 
serving a growing population base and an increasing demand for new homes, roads, commercial and 
civic buildings, and infrastructure.  While its rate of growth may slow, Florida’s population and economy is 
expected to continue to grow over the next 20 to 30 years and with it the demand for building materials 
such as the rock currently being mined in the Lake Belt area.  Because rock from the Lake Belt area is 
needed at the start of many construction projects, a shortage of this important resource would be 
expected to ripple through the construction industry, a much larger segment of Florida’s economy than 
rock mining alone. 

Alternative 1, a complete shutdown of mining activities as early as 2008, represents the most significant 
alternative in terms of potential socioeconomic impacts within Florida as detailed in Section 4.10.1.  If 
mining were suddenly shutdown in the Lake Belt, it is expected that large numbers of construction 
workers in Florida would be impacted by layoffs as a result of a slow down in the construction business 
from the resulting shortage of aggregate.  This temporary loss of construction jobs would be in addition to 
the permanent loss of jobs by persons directly employed by mining activities within the Lake Belt area.  
Because Florida’s infrastructure is not currently equipped to receive large quantities of rock from outside 
the State or even from other parts of the State, the impacts associated with the implementation of 
Alternative 1 would be expected to linger for a number of years.  In the first year of a total shutdown of 
mining in the Lake Belt, it is estimated that up to $14 billion in wages could be lost and approximately 
$30 billion in economic output.  Over time, other sources of supply would be expected to fill the demand 
for aggregate in Florida and these impacts would become smaller, but the changes needed in Florida’s 
infrastructure to efficiently move over 50 million tons of aggregate annually from new sources of supply 
both inside and outside the State are expected to take a number of years. 

Compared to Alternative 1, Alternatives 2 through 7 would be expected to result in less socioeconomic 
impacts, assuming actions are taken in advance of a shutdown (with the knowledge that mining in the 
Lake Belt area will end at some future date).  Alternative 2 would be expected to result in the next 
greatest socioeconomic impact compared to Alternative 1 because it calls for a shutdown of mining in the 
Lake Belt area as soon as 2012, leaving approximately 4 years for the necessary infrastructure 
improvements to Florida’s ports and railways to be implemented.  Significant planning, investment, and 
regulatory requirements would have to be addressed to make these improvements before the end of 
Alternative 2; whether they can be made fully in the time available is unclear.  Alternatives 3 through 7 
should allow adequate time to implement such improvements if they are pursued diligently.  Under 
Alternatives 3 through 7, the earliest that mining would end in the Lake Belt would be 2018. 

As shown in Table 2–18, the Lake Belt area could produce a tremendous amount of aggregate over the 
next 20 to 30 years.  Under Alternative 4, the largest amount of rock would be mined (over 2 billion tons) 
and the continued mining would allow the longest period of time to make the necessary infrastructure 
changes to support large quantities of rock being shipped from other parts of the State into South Florida 
or for large quantities of rock to be shipped into the State from outside the State once mining in the Lake 
Belt ends.  However, as discussed above, Alternative 4 also results in the greatest environmental 
impacts. 

Table 2–18.  Projected Aggregate Output of the Lake Belt Area by Alternative 
Alternative 

Activity 1 2 3 4 5 6 7 
Output Over Revised Baseline 
(million tons) 252 662 1,463 2,159 1,882 2,079 1,802 

Earliest year mining in the Lake Belt 
area could end 2007 2012 2022 2032 2028 2031 2026 
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While the shutdown of the mines in the Lake Belt would not be expected to have any significant adverse 
human health impacts on the general public, a significant adverse impact would be expected in terms of 
lost jobs or layoffs within the construction industry and the rock mining industry in Miami-Dade County 
and the surrounding area under Alternative 1.  As discussed above, an immediate shutdown of mining in 
the Lake Belt without the infrastructure investments needed to support the increased importation of 
crushed rock from outside of Florida into the state would be expected to result in the loss of a large 
number of construction jobs throughout the state and especially in southern Florida where the 
construction industry is heavily dependent on rock coming from the Lake Belt to support construction 
projects.  Given that the construction industry in southern Florida employs a large number of minority 
individuals and many of the jobs are lower-paying manual labor positions, Alternative 1, if it were 
implemented, would be expected to have a disproportionate and adverse impact on minority and low 
income populations. 

2.9.6 Remaining Environmental Analyses 

The remaining environmental analyses conducted as part of this SEIS are not expected to result in 
potentially significant impacts under any of the proposed alternatives.  The areas covered by these 
analyses include air quality, hazardous and toxic wastes, aesthetics, noise, recreation, and land use.  The 
results of these analyses are reported in Sections 4.8, 4.9, 4.11, 4.12, 4.13, and 4.14, respectively.  While 
it is true that the impacts associated with these areas of concern would be expected to increase as the 
number of acres mined within the Lake Belt increased, there are no cases where the impacts would be 
expected to exceed existing standards or result in impacts that could threaten human health.  As a result, 
these analyses are not summarized in Chapter 2 and are unlikely to influence the decision as to which 
alternative should be implemented. 

 


