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********************************************************************************* 
 

INDIAN RIVER COUNTY 
 

APRIL 9, 2008 
PLANNING & ZONING COMMISSION PUBLIC WORKSHOP ON GROUNDWATER 

&SURFACE WATER/DISCHARGE IMPACTS FROM MINING 
 

COUNTY ADMINISTRATION BUILDING "A" 
1801 27th Street 

1:30 pm to 5:00 pm Commission Chambers 
 

********************************************************************************* 
 

AGENDA 
 
 

 1. Call to Order and Pledge of Allegiance 
 
 
 2. Staff Remarks 
 
 
 3. Presentation by Dr. Sydney Bacchus 
 
 
 4. Presentation by Dr. Les Bromwell 
 
 
 5. Questions and Comments from Planning & Zoning Commissioners 
 
 
 6. Public Comments 
 
 
 7. Wrap Up and Direction to Staff 

 
 

Anyone who needs a special accommodation for this meeting may contact the County's ADA (Americans 
with Disabilities Act) Coordinator at 226-1223, at least 48 hours in advance of the meeting.   



INDIAN RIVER COUNTY, FLORIDA 
MEMORANDUM 

MINING WORKSHOP 

1 

GROUNDWATER& 
DISCHARGE IMPACTS 

TO: The Honorable Members of the Planning and Zoning Commission 

FROM: 

DATE: March 28, 2008 

SUBJECT: Public Workshop on Groundwater and Surface Water/Discharge Impacts from Mining 
Operations 

This information is provided for the April 9, 2008 Planning & Zoning Commission (PZC) public 
workshop on groundwater and surface water/discharge impacts from mining operations. 

BACKGROUND 

On January 7, 2008, the Board of County Commissioners (BCC) enacted a six month moratorium on 
accepting and processing applications for mining operations. That moratorium will expire in July 
unless extended by the BCC. Under current state law, the BCC may extend the moratorium for up to 
six additional months. 

During the moratorium, the county is reviewing its mining regulations and will likely revise them. To 
facilitate the mining regulation revision process, the BCC directed the PZC, with staffs assistance, to 
research information, conduct workshops, and make recommendations to the BCC regarding mining 
regulations. 

In addition to on-going research, information exchange with other local governments, and monitoring 
state legislative activities, the following county activities have occurred during the moratorium: 

• January 16, 2008: Staff distributes major document on mining background information. 

• January 18, 2008: Staff creates interested parties e-mail group and distributes information; 
creates "Mining Regulations Updates" link on county website. 

• January 24, 2008: At a PZC meeting, staff presents background information. Tom 
Lockwood (Sawmill Ridge Trucking) and Chuck Kramer (Fischer & Sons) 
present information and answer questions on local history and practices of 
hauling and mining operations. 
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• February 7, 2008: Agricultural Advisory Committee holds special meeting on hydrological 
effects of mines. Presenters include Dr. Sydney Bacchus, Richard 
Burklew (SJRWMD), and Dr. Louis Murray (USGS). 

Note: At the end of this meeting, the AAC recommended that the PZC 
pursue implementation of a county-wide well monitoring program to 
establish baseline conditions (see attachment #2) 

• February 14, 2008: Staff conducts mining mobile workshop for PZC and BCC, touring 
Dickerson coquina mine on Indrio Road and Ranch Road Lake sand mine 
on 82nd A venue. Presenters included: Phil Strazulla, Larry Dale and 
Larry Heimer, Jr. (Dickerson), Steve Smith and Scott McGuire (Ranch 
Road Lake). 

• April 4, 2008: Staff distributes background information and analysis to PZC and 
interested parties for April 9, 2008 workshop. 

• April 9, 2008: (scheduled) PZC public workshop on groundwater and surface 
water/discharge impacts of mining operations. 

Future PZC public workshops will be held on the following topics: 

• Traffic and nuisance 
• Compatibility and notice 
• Compliance and enforcement 

Subsequent to these workshops, the PZC will make recommendations to the BCC regarding potential 
mining regulation changes. After considering these recommendations, the BCC may direct staff to 
formally initiate amendments to the LDRs (land development regulations). That process will include 
review by the PSAC, PZC, and BCC. Given the timeframes involved, it appears that the BCC will need 
to extend the current moratorium beyond July. 

The PZC is now to consider the information provided herein, conduct the public workshop, and provide 
staff direction on potential mining regulation changes relating to groundwater and surface 
water/discharge impacts from mining operations. 

ANALYSIS 

• Mining Operations, Impacts & Issues 

Mining is a commercial activity involving the excavation and hauling of material ( e.g. sand, fill, and 
coquina) for sale. For each individual mine, activities include initial landclearing, excavation, 
stockpiling, hauling material off-site via dump trucks, and reclamation. In Indian River County, mining 
operations generally consist of a number of activities. These are discussed below. 
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Mining Activities 

Excavation initially involves use of backhoes, front-end loaders, and similar equipment to remove 
material "in the dry" down to the water-table, resulting in a shallow pit. Once excavation proceeds 
below the water table, a second excavation method is used whereby the pit is mechanically de-watered 
by constant or regular pumping, and excavation proceeds in a dry environment with standard 
equipment. Water from the pumps is usually pumped into "rim ditches" or containment/settling cells to 
re-circulate water on site, although discharge off-site can occur. Once the pit depth reaches levels that 
constrain the use of standard equipment, a third method of excavation is then used. That method 
involves ceasing mechanical de-watering (pumping), allowing the pit to fill with water, and using a 
floating dredge to suck up material (with some amount of pit water) and deposit the wet material into 
stockpiles for drying. Blasting has not historically been used in Indian River County in association with 
on-going mining operations, and is not necessary to extract the types of materials mined in the county. 

All three excavation methods involve using heavy machinery and equipment, stockpiling product, and 
then loading and hauling material. Some material, such as caprock or coquina, requires crushing on
site. Reclamation (restoration) occurs when a mining operation ceases or a mining phase is completed. 
Under current county regulations, mining operations are limited to a maximum of 10 years. The 
finished pit is then restored as a lake, meeting standards for slope grades and stabilization (usually 
sodded and grassed), shoreline tree plantings, and littoral zones plantings. Finished lakes may be used 
for irrigation, stormwater management, and aesthetic amenity purposes. 

Impacts & Issues 

The mining activities described above can produce adverse impacts on groundwater, surface water 
resources, and wetlands. These impacts give rise to issues that can be addressed in policies and 
regulations. The relationship between activities, impacts, and issues is presented in the chart below. 

Activity Potential Adverse Impact( s) Issue(s) 

I. Exposing and handling soil Degraded water quality in off- • Managing or eliminating 
and other material site ditches, canals, and run-off and discharges off-

receiving waters through site. 
increased turbidity and • Identifying and managing 
contamination contaminated soil 

2. Use of heavy machinery and Contamination from leaks and • Containing and managing 
equipment spills leaks and spills 

3. Lake creation Creation of a "dead lake" • Designing lakes properly 
having low water quality and ( depth, shape, slopes, littoral 
biological value zones, and shoreline 

plantings) 
4. Excavating or drilling below Intrusion of high chloride • Identifying depth of the 

the surficial aquifer groundwater into surficial confining layer/lower 
aquifer boundary of the surficial 

aquifer 

• Limiting excavation and 
drilling depth 
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Activity Potential Adverse lmpact(s) Issue(s) 
5. Dewatering • Lowered groundwater and • Establishing baseline data 

surface water levels for groundwater 

• Stressed or dying vegetation characteristics 
and wetlands • Measuring, modeling, and 

• Saltwater intrusion monitoring groundwater 
impacts 

• Separating de-watered areas 
from adjacent properties, 
wells, wetlands 

• Managing extent and 
duration of de-watering 

• Using expertise and 
coordinating with agencies 
that have expertise 

6. Excavating into natural • Loss of wetlands • Prohibiting excavation into 
wetlands • Exposure of subsurface natural wetlands 

openings into the confining 
layer 

7. Excavating or ditching near • Draining and deteriorating • Identifying natural wetlands 
and around natural or destroying wetlands on adjacent sites 
wetlands • Separating natural wetlands 

from ditching and 
excavation 

These issues can be addressed by various regulatory approaches. One approach is to prohibit the 
activity that produces the adverse impact. An example of this approach is prohibiting off-site 
discharge, thereby eliminating the potential for degraded water quality in off-site ditches, canals, and 
receiving waters. Another approach is to regulate the activity by establishing design requirements that 
mitigate adverse impacts. An example of this approach is establishing lake design requirements that 
ensure that created lakes have adequate water quality and biological productivity. A third approach is 
to regulate the impact by limiting its magnitude or extent. An example of this approach is to set 
parameters for mechanical de-watering that keep the associated water level lowering effect on site. 

• Non-Mechanical Dewatering 

As previously described, de-watering occurs through mechanical pumping. There is, however, a theory 
of non-mechanical de-watering that has been raised through the work of Dr. Sydney Bacchus. That 
theory postulates that de-watering and its impacts occur even in the absence of pumping and other 
mechanical dewatering activities. The non-mechanical de-watering theory is based on the proposition 
that digging a pit and removing sand and other material from below the water table creates a void which 
draws down the water table level over a wide area. The theory further proposes that these drawdown 
effects will continue as a result of evaporation from the pit created by the excavation. Under this 
theory, a deeper pit will create a larger void and result in a larger draw-down effect. Also, a large 
pit/lake surface area will have more evaporation and result in a greater draw-down effect. Because 
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most areas in the county have a shallow depth to the water table, and because the county currently 
requires creation of wet stormwater ponds for almost all new residential development, most new 
development and all new mines involve excavation below the water table. Under the theory of non
mechanical de-watering, all such excavations, will result in a lowering of the water table and surface 
waters, and may produce adverse impacts such as reduced groundwater supply, stressed or dying 
vegetation and wetlands, and saltwater intrusion. 

At this time, there appears to be no scientific consensus on non-mechanical de-watering in general or its 
magnitude and cumulative impacts. Therefore, it is difficult to address that issue at this time. If the 
theory is correct and the magnitude of effects is significant, then SJRWMD, DEP and the county will 
need to either decide to accept the impacts or radically alter stormwater regulations and 
mining/excavation allowances to minimize the cumulative impacts. 

• Existing Regulations 

Many of the issues previously identified in this report are addressed by existing regulations. Currently, 
mining operations are subject to local, state, and federal regulations with respect to both groundwater 
and surface water/discharge (including storm-water management) impacts. 

Existing Surface Water/Discharge Regulations 

An important federal regulation with respect to surface water/ discharge impacts involves the clean 
water act requirements which are enforced at the local level by Public Works staff. The federal 
requirements are implemented through a National Pollutant Discharge Elimination System (NPDES) 
permit, one of the permits which all mining operators are required to obtain. The primary aspect of 
NPDES permitting involves submittal and approval of a stormwater pollution prevention plan 
(SWPPP). The SWPPP covers several aspects of activity on site, including discharge and erosion 
control during clearing, excavation, and subsequent development. In Florida, DEP has been delegated 
NPDES responsibilities and addresses NPDES requirements in its notice ofintent (NOI) for stormwater 
permits (see attachment #6c ). 

At the state level, surface water/discharge impacts are addressed by DEP and the regional water 
management districts. Since Indian River County is within the St. John's River Water Management 
District (SJRWMD), projects within the county are subject to SJRWMD regulations. Attached is a set 
of the SJRWMD and DEP permits obtained for the most recently approved mining operation in the 
county (the Fischer mine at 17th Street SW and 86th Avenue SW). These permits also address 
contamination from leaks, vegetative wetland monitoring plans, plan implementation and reporting, 
stabilization and sediment control, use and maintenance of control structures, adverse impacts on off
site wetlands, and annual report requirements. 

At the local level, the county issues its own flood protection and stormwater management permits (see 
attachment #6b ). These permits address county stormwater management requirements (LDR Chapter 
930) and require a pre-construction meeting with County Engineering staff. County stormwaterpermits 
address inspection and testing reports, certifications and drawings, pollution control standards, county 
rights to enter and inspect sites, and issuance of cease and desist orders for non-compliance. 

In addition to the 930 requirements, certain Chapter 926 landscaping requirements affect lakes created 
as a result of mining operations. Such lakes are subject to the lake shape and shoreline tree planting 
requirements of 926.10(3); these require lakes to have a more natural " ... non-rectangular, irregular 
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shape ... " and to have the shoreline planted with water-tolerant canopy trees at the time of site 
reclamation. 

Besides the section 926.10(3) requirements, the county's existing mining provisions require that created 
water bodies have littoral zones. Littoral zone design and management specifications are 
comprehensively addressed in mining ordinance section 934.05. 

The existing 934.07(3)( d) regulations provide special protection for the Atlantic coastal sand ridge, a 
geologic feature in the county which acts as an important recharge area for the surficial aquifer. Those 
regulations prevent excessive removal of material from the sand ridge by prohibiting excavation on the 
ridge below elevation + 25 feet. 

Mines are subject to the administrative permit review and approval process. That process gives the 
county discretion to attach reasonable project approval conditions to mitigate adverse impacts. The 
process also includes specific land use criteria for mines that must be satisfied. One of the 971.22 
mining administrative permit use criteria addresses water quality in the resulting excavation area lake. 
Section 971.22( 1 )(b) 1 requires a reclamation plan that provides for water quality management. 

Existing Groundwater Regulations 

In addition to addressing surface water/discharge issues, DEP and SJRWMD permitting regulations 
address groundwater issues. These agency permits address hydrological monitoring plans, baseline 
data, de-watering/groundwater withdrawal and re-circulation, monitoring plans and sampling 
specifications, hydraulic dredging activities, and annual reports. 

The county also has existing regulations that address groundwater impacts. Section 934.05(5) of the 
existing county mining ordinance specifically regulates groundwater impacts. It requires that mining 
operations create " ... no significant adverse off-site impact on groundwater quality or groundwater 
levels". In addition, this section requires that the mining applicant " ... present evidence that there will 
be no saltwater intrusion and/or reduction in quality or quantity of well water available to properties 
within one-fourth ( 1 / 4) mile of the permitted activity". These regulations require a demonstration of no 
adverse groundwater impacts but lack specificity. County code section 971.22(1 )(b )( 5) requires a 1,000 
foot separation between dewatering and platted subdivisions that are not served by public water. This 
provision is intended to protect concentrations ofresidential potable water wells from adverse effects of 
dewatering. 

Assessment of Existing Regulations 

These existing regulations address most of the issues previously described in this report, but have 
deficiencies. Staffs assessment of these existing regulations is summarized in the table below. 
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Issue Existing Regulation Deficiency 

• Establishing baseline data for DEP and SJRWMD permits Does not appear to ensure wet-
groundwater characteristics require monitoring wells and season and dry-season 

data on groundwater groundwater data for period 
characteristics, but appear to prior to de-watering activity 
require the data after permit 
issuance 

• Identifying and managmg DEP and SJRWMD permitting Issue needs to be addressed on 
contaminated soil do not appear to directly each project site 

address this issue 

• Identifying natural wetlands None Does not provide data 
on adjacent sites necessary to assess potential 

impacts on adiacent wetlands 

• Excavating into natural Excavating into wetlands Does not prevent excavating 
wetlands allowed with mitigation into an area with hydrology 

potentially different from the 
rest of the site, that may 
contain openings into confining 
laver 

• Separating natural wetlands None Does not provide specific 
from ditching and standards for separating 
excavation wetlands from excavation 

• Measuring, modeling, • DEP and SJRWMD permits • Agency permit requirements 
monitoring groundwater address these items and set for specific projects do not 
impacts requirements and appear on site plan, 

• Managing extends and parameters for each project decreasing County ability to 
duration of de-watering • County requires help agencies enforce their 

• Using expertise and demonstration of no adverse requirements 
coordinating with agencies groundwater impacts • County requirements do not 
with expertise specify submittal of 

hydrology report from an 
expert, and do not provide 
report specifications or 
specifically require expert 
recommendations to apply to 
the project design and 
operation 

• Identifying depth of DEP and SJRWMD permits Agency permit requirements 
confining layer/lower address these items and set for specific projects do not 
boundary of surficial requirements and parameters appear on site plan, decreasing 
aquifer for each project County ability to help agencies 

• Limiting excavation depth enforce their requirements. 
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Issue Existing Regulation Deficiency 

• Designing lakes properly SJRWMD, DEP, and County • County mining ordinance 
( depth, shape, slopes, have standards and apply them does not reference Chapter 
littoral zones, and shoreline at the time of site planning and 926 lake shape and shoreline 
plantings) permitting tree planting requirements 

• County mining ordinance 
does not specify detailed 
reclamation plan 
requirements 

• County requirements do not 
address protection of 
finished lakes from direct 
sheet flow run-off from 
adjacent areas 

• Containing and managing DEP and SJRWMD permits Agency permit requirements 
spills address these items and set for specific projects do not 

requirements and parameters appear on site plan, decreasing 
for each project County ability to help agencies 

enforce their reauirements. 

• Measuring and monitoring DEP and SJRWMD permits set Does not eliminate all off-site 
water quality parameters for discharges off- discharges during mining 

• Managing or eliminating site and may require operations and may allow 
run-off and discharges off- monitoring if discharge problem discharges to occur 
site problems arise until addressed "after the fact" 

• Addressing Non- No consensus on theory, Not known until consensus is 
mechanical de-watering magnitude, and impacts. Not reached 

addressed 

• Potential Additional Regulations 

Based on the assessment outlined above, and research of articles and mining regulations of numerous 
counties, staff has determined that the county should consider several additional mining regulations that 
address groundwater and surface water/discharge issues. Such additional potential regulations are 
described below. 

Potential Surface water/discharge regulations 

As a result ofresearch and concerns expressed about mining operations, staffbelieves that other surface 
water management standards should be considered for additions to section 934.05. These potential 
amendments include the following: 

A. Prohibit off-site discharge of stormwater and any water from on-site processes, during the 
life of the mining operation. 

1. Require temporary blocks in existing on-site ditches. 

F:\Community Development\Users\CurDev\STAN\Sand Mines\4-9-08 Workshop\4-9-08report.rtf 8 



2. Require containment berms around excavation and stockpile areas. Such berms could 
be temporary and "move" as excavation and stockpiles move around the site during 
the life of the mining operation. 

3. Require containment of run off from truck wash-off or spray-down areas, and roadway 
spray-down areas ( often used for dust control) during the life of the mining operation. 

Note: There are similar prohibitions of off-site discharge in Sarasota County and Martin 
County regulations. 

B. As an alternative to the off-site discharge prohibition in "A" above, the applicant could be 
required to demonstrate no adverse impacts on environmentally sensitive surface water 
bodies such as the Indian River Lagoon, St. Sebastian River, Blue Cypress Lake, and west 
county marsh areas. 

1. Require collection of baseline water quality (specify parameters to be measured: e.g. 
turbidity, chloride and phosphate levels) at outfall points. 

2. Monitor discharge at outfall points to ensure no decrease in water quality at the outfall 
points. 

Note: A similar provision is found in the Manatee County regulations with respect to its 
sensitive watersheds (Lake Manatee, Evers Reservoir, and Peace River). 

C. Require the NPDES pollution prevention plan to be depicted on the site plan and approved 
by County Engineering prior to PZC review. 

1. Require pollution prevention plan elements that are specific to mining operations such 
as: 
(a) Containment of run-off from stockpile, wash-down, and spray-down areas. 
(b) Containment of leaks and spills from vehicles and equipment ( e.g. pumps, 

crushers). 
( c) Wind erosion control measures used in exposed excavation and stockpile areas. 

Item A or item B, and item C would further implement the existing 934.05( 6) regulations which require 
designs that prevent siltation and eutrophication of lakes and receiving waters downstream. Staff 
prefers the Item A prohibition of discharge because it eliminates the threat of accidental contamination, 
cumulative impacts, and the need for monitoring discharge quality and associated costs to operators and 
regulators. In addition, a no off-site discharge requirement would be easier to enforce than a 
requirement that allows discharges of waters that meet certain quality standards. 

Potential Groundwater Regulations 

• Potential Hydrology Report Requirements 

Staffs research indicates that other local governments have more specific and complete hydrology 
report requirements. Similar requirements could be added to Indian River County's existing Chapter 
934 regulations. Potential hydrology report requirements are as follows: 
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A. Require submission of a hydrology report prepared by a professional hydrologist, hydro geologist, 
geo-technical engineer, or geologist. Note: similar requirements in Lee, Martin, Sarasota and 
Volusia regulations. 

B. Establish specifications for the hydrology report, which include: historical and baseline data on the 
hydrology of the site and surrounding area; historical and baseline data on various groundwater 
characteristics; and recommendations on mining design, operation, and monitoring that ensure no 
adverse impacts on adjacent wells, vegetation, surface waters, and wetlands. Note: similar 
requirements in Lee, Martin, Sarasota and Volusia regulations. 

C. Require submission of a site plan for the mining operation that depicts and implements the 
recommendations specified in the hydrology report. 

D. Require documentation verifying that the hydrology report is also submitted to the SJRWMD and 
DEP as additional information accompanying permit applications to those agencies. 

E. Establish specifications for monitoring reports, including: report submittal frequency, receiving 
agencies, lake depths and current excavation/lake depth profiles, groundwater monitoring well data, 
and assessment of changes in condition of adjacent vegetation and wetlands. 

F. Require testing for soils contamination in excavation and stockpile areas and management plan for 
handling any contaminated soils identified. 

G. Require assessment oflocation, depth, thickness, and extent of the confining layer (e.g. Hawthorne 
group "aquiclude") and demonstration that no excavation or proposed monitoring well will contact 
or penetrate the confining layer. 

H. Require identification oflocation, depth, characteristics, and condition of all existing wells on site. 
Also, require identification of all wells that contact or penetrate the confining layer. 

In addition to the hydrology report requirements listed above, the following additional groundwater 
regulations should be considered: 

I. Require the applicant to update the approved site plan with all DEP and SJRWMD permit 
requirements, prior to issuance of a county mining permit. 

J. Require identification of all existing on-site wells that contact or penetrate the confining layer. 
Also, require all such wells to be properly grouted, plugged, monumented, and located on the 
mining site plan. No excavation, stockpile, or on-site haul road areas shall be located within 30 feet 
of such a plugged well. 

K. Prohibit any excavation, stockpile, on-site haul road, or ditch from being located closer than 100' 
from a naturally occurring on-site jurisdictional wetland. 

L. Prohibit any excavation or well drilling activity that contacts or penetrate the confining layer. 
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M. Require as part of the site reclamation that a small berm be provided along the upland shoreline 
edge of lakes to prevent direct sheet flow run-off into the lake from future adjacent uses. 

N. Establish specifications for the reclamation plan, including various cross-section details, planting 
and maintenance measures. In addition, require security to guarantee survival oflittoral zone and 
shoreline tree plantings for first year after planting. 

After impact-related issues are addressed during other, initial workshops, enforcement regulations and 
policies will be addressed during the future workshop on compliance. 

CONCLUSION: 

The groundwater and surface water/discharge impacts of mines, like those of other development 
activities, are subject to various federal, state, and local approval and permitting regulations. In staffs 
opinion, the county's existing mining regulations cover most aspects of groundwater and surface 
water/discharge impacts but could be improved by adding the potential regulations described in the 
"Analysis" section above. At this time, there appears to be no scientific consensus about the theory of 
non-mechanical de-watering, its magnitude and cumulative impacts. Until this theory is addressed by 
agencies with expertise, such as DEP and SJRWMD, it will be difficult for the county to find a basis for 
establishing policies or regulations that address the issue. 

RECOMMENDATION: 

Staff recommends that the Planning & Zoning Commission consider the information presented herein, 
consider information to be provided by the workshop participants and the public, and give staff 
direction regarding any changes to existing county mining regulations related to groundwater and 
surface water/discharge impacts. 

ATTACHMENTS: 

1. Minutes from January 24, 2008 Planning & Zoning Commission Meeting 
2. Unapproved Minutes from the February 7, 2008 Agricultural Advisory Committee Meeting 
3. Staff-prepared Questions Provided to Workshop Presenters 
4. Indian River County Natural Groundwater Aquifer Recharge Sub-Element 
5. Indian River County Chapter 934,971.22, and 926.10(3) 
6. "Example" Permits (Fischer Mine at 17th Street SW and 86th Avenue SW) 

a. SJRWMD 40C-42 MSSW (management and storage of surface waters) permit 
b. SJRWMD consumptive use permit 
c. DEP notice of intent stormwater discharge permit 
d. Indian River County Type B Flood Protection Stormwater Permit 

7. Information on Proposed State Legislation 
8. Dr. Bacchus and Dr. Bromwell Resumes 
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I lz.'-1 /08 
Commissioners Matters (7:41: 15) 

Mr. Weick mentioned he had contacted Mr. Boling re 
regulations on constructing windmills as an altern energy source, 
because he felt it would be a good idea to hav omething beforehand 
before Florida Power and Light approached t ounty with any ideas. 

Mr. Stan Boling, IRC Planni irector, explained the only types of 
windmill structures he had s were accessory structures to existing 
residences. He related C ty height requirements specifically exempted 
several different type structures such as steeples, windmills and silos. 
He clarified a w· mill farm as an electric generating facility would be 

ch and would be treated as a light or heavy utility use. 

fter lengthy discussion, the members recommended staff look into 
situation to make sure the County was covered in the event windmills 

became an issue in the future. 

Planning Matters (7:49:33) 

Mr. Boling recapped on January 15, 2008 the Board of County ~ 
Commissioners (BCC) had approved staff's recommendation for the P&Z ~ 
to be the committee managing a process involving public workshops to 
review mining regulations. He gave a PowerPoint presentation with 
background information on mining, a copy of which is on file in the 
Commission Office. 

Mr. Boling advised a State task force was currently holding meetings 
to study mining-related issues, and a report was expected to be issued on 
February 1, 2008. He outlined possible recommendations that could come 
from the task force, as contained in his PowerPoint presentation and the 
backup on file in the Commission Office. 

Discussion ensued. 

Chairman Hamner introduced Mr. Tom Lockwood as someone who 
had been mining in the County for a long time and would present the P&Z 
with information they might carry into the workshops. 

Ms. Reuter left the meeting at 7:55 p.m. 

3 
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Mr. Lockwood gave a brief history of his experience in mining in the 
County since the early 1970's and described what was entailed in a wet 
mining operation. 

Mr. Chuck Kramer discussed the different degrees of rock and other 
material and how they were excavated. 

The logistics of the various phases of mining were discussed. 

Mr. Boling noted County code called for a ten year maximum life of 
mining operations, so in the scheme of things they were temporary by 
nature, leaving lakes to serve residential or golf course communities. 

Mr. Kramer talked about the importance of buffering and set-backs 
to deal with the noise and visual effects of mining. 

Discussion followed about dewatering and hydraulic pumps. 

Mr. Boling stated most of the complaints he had heard from 
residents were not about what was happening on site, but as a result of 
truck traffic and the dust that was created. Discussion ensued about 
possible remedies to control the situation. 

Mr. Boling distributed a draft schedule for review of mining 
regulations, a copy of which is on file in the Commission Office. 

After considerable discussion, it was the consensus that any 
Wednesday in February, 2008 would be a good time to visit other sites 
during a mobile workshop. Mr. Boling agreed to coordinate with the BCC 
office for County Commissioners to attend, and e-mail the P&Z members 
to come up with an appropriate date. 

Mr. Bob Adair, a member of the IRC Agriculture Advisory Committee 
(AAC), offered his services as a speaker at a future workshop. 

Mr. Smith suggested dealing with enforcement connected with the 
various issues after each workshop. Dr. Baker felt monitoring should be 
included along with enforcement. Mr. Boling thought it would be a good 
idea at the end of every workshop to discuss what regulations might be 
applied to each aspect of mining they were dealing with. 

4 
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The members said they preferred to hold the workshops in the 
evening if possible. 

Mr. Boling advised on January 31, 2008 at 2:00 p.m. at the 
Richardson Center there would be a meeting on school concurrency. He 
referred to information he had passed out about a presentation by Dr. 
James Nicholas on transfer of development rights to be held at noon on 
the same day at an AAC meeting, a copy of which is on file in the 
Commission Office. 

Mr. Adair came forward and announced Ms. Sidney Backus would 
be in the County on Thursday, February 7, 2008, and suggested she could 
make a presentation on hydroecology to the P&Z concurrent with its 
meeting, and have members of the AAC sit in. 

Mr. Boling advised the P&Z would not be meeting until February 14, 
2008. He suggested coordinating having Ms. Backus address the AAC in 
the afternoon and having a workshop that same night. Chairman Hamner 
suggested Mr. Adair schedule something and let the P&Z members know 
so they could come to his meeting. 

Attorney' Matters (9:36:51) 

There were none. 

There being no further business, the meeting was adjourned at 9:10 
p.m. 

George Hamner, Chairman Date 

Reta Smith, Recording Secretary Date 
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AGRICULTURE ADVISORY COMMITTEE 

The Indian River County (IRC) Agriculture Advisory Committee (MC) met 
at 7:00 P.M. on Thursday, February 7, 2007 in the County Administration 
Building A, Commission Chambers, 1801 2ih Street, Vero Beach, Florida. You 
may hear an audio of the meeting; review the agenda and the minutes on the 
IRC website - http://www.ircgov.com/Boards/AAC/2008.htm. Please note listed 
at the end of each agenda item refers to time on the recorded minute.s. 

Present were Chairman Robert Adair, Jr., Associated lndul5try Appqintee; 
Kevin O'Dare, Vegetable Industry Appointee; Gary Pressley, Assddi9ted li:,~ustry 
Appointee; and Rusty Banack, Horticulture Appointee; Qan Chellemi, Irrigation 
Appointee; and Sean Sexton, Cattle Industry Appointee.< Absent yvas E. Ray 
Smith, Citrus Appointee (excused). ·· 

Also present were Commissioner . kic:l!?On +vvesley S. Davis and 
Commissioner Peter D. O'Bryan; County ~Hministcc:1tor' Joe Baird; IRC Staff: 
Roland DeBlois, Chief, Environmental & Cotj·e Enforcer,nent; Will Collins, County 
Attorney; Jim Davis, Public Works Director;,. Bob Keating and Stan Boling, 
Community Development; and Misty L. Putsel, Commissioner Assistant, District 
1. . . 

Others present were: Donna Keys, Gerard Weick, George H.C. Lawrence, 
George Hamner, Jr., IRC Planriiog and Zoning Commission; Jens Tripson, 
Pelican Island Audubon Society; Ralph Monticello, Indian River Land Trust; Rich 
Burklew, St. Johns River Water Management District; Honey Minuse, Indian 
River Neighborhood Association; Russell Herrmann and Frank Wegel, Friends of 
St. Sebastian River; Deborah & James Gooch, Winter Beach Farm; Joseph 
Paladin, Black Swan Consulting; Ralph Evans, Stewart & Evans, PA; Sheila 
O'Connell, IRC Conservation Lands Advisory Committee; Louis Murray, U.S. 
Geological Survey; Dale Simchick, City of Sebastian; Les Bromwell, BCF 
Engineers; Gary Smith, Jim Slatten, C.A. Cramer, Jim Gallagher, Karen Phillips, 
Victor Knight, Heath Van Fleet, Donna Nixon, Tom & Sharon Cowan, Susan 
Boyd, Richard Baker, Claudie Tarlov, Lex Kromhout, Martha Redner, Jerry 
Phillips, Eugene J. O'Neill and Jorge Latour, Interested Parties. 

Call to Order 

Chairman Adair called the meeting to order at 7:00 p.m. and noted a 
quorum was present. 
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Approval of Minutes of January 10, 2008 

ON MOTION BY Mr. Banack, SECONDED BY Mr. 
O'Dare, the Committee voted unanimously (6-0) to 
approve the minutes of January 10, 2007. (00:01 :22) 

Please Note: Presentations were presented out of Agenda Order 

Other Business 

A. The Hydrological Effects of Rock/Sand Mines., on Adj9cent Water 
Tables and Their Impact to Agriculture and the Ehvironmenf. 

Presenters: 
" ·. /.·. 

• Richard Burkew, Supervising Hydrologist} .. sf) Johns River Water 
Management District, Palm Bay ServiCe?Gentef, FL. 
"CUPs for Sand/Rock Mining" .. ·• 

Chairman Adair introduced .,Jt\ "8.jcha'rd Bllrkew, who presented a 
PowerPoint, a copy of which is onJile yvitQ'therGpmmission Office. (00:03:01) 

Addition to Agenda 
. . 

ON MOTIC>N BY Mr. Banack, SECONDED BY Mr. 
Sexton, the Committee voted unanimously (6-0) 
to include Louis C. Murray, Jr., PhD, PE, as an 
additionaLspeaker/presenter to the agenda. (00:32:33) 

• Louis C. Murray, Jr., PhD, PE, U.S. Geological Survey, Orlando, FL. 
"Ground Water Flow and Water Quality Conditions in Central 
Florida" 

Chairman Adair introduced Mr. Louis C. Murray, Jr., who presented a 
PowerPoint, a copy of which is on file with the Commission Office. (00:32:57) 
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• Dr. Sydney T. Bacchus, Hydroecologist, Applied Environmental 
Services, LLC, Athens, GA. 
"The Hydrological Effects of Rock/Sand Mines on Adjacent Water 
Tables and Their Impact to Agriculture and the Environment" 

Chairman Adair introduced Ms. Sydney T. Bacchus, who presented a 
PowerPoint, a copy of which is on file with the Commission Office. (00:58:57) 

Chairman Adair opened the meeting to questions frdrh Cqmmittee 
Members to the speakers/presenters. (02:16:36) 

Chairman Adair opened the meeting to questions fr9h1 th~ audience to the 
speakers/presenters. (03:15:10) ·· 

ON MOTION BY Mr. Sexton SEC©NDEDBY MrJ' ' ....... ,,;.:... :::.:,: 

O'Dare, the Committee votecl:Ul1clnirt101.Jsly (6-0) 
to recommend the County Cbmm'ission 'prepare 
a letter to St. Johns RivefWater Mijnagement 
District requesting c111: UP,.datE!d study on the 
Hydrogeology of Indian Ri,yer County. (04:09:27) 

•. 

Chairman Adair summarized a ~Ug~;~tion made by the Committee to the 
Planning and Zoning Commission fc>r the{tir:nplementation of an aggressive well 
monitoring program strategicaHY plaCed around the County to establish baseline 
conditions for measuring'possible future water table impacts cased by mines. 

B. Discuss changes:to land uses within Agricultural Zoning Districts (A-1, 
A-2 & A-3) to make a possible recommendation to the BCC. 

This agenda item was moved to be discussed at the next scheduled 
meeting on May 8, 2008, 

Adjournment 

There being no further business the meeting adjourned at 11 :28 p.m. 
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Questions for Presenters for PZC Mining Workshop on 
Groundwater and Surface Water/Discharge Impacts 

GROUNDWATER IMPACTS 

• Phase 1: Mining in the dry ( excavating above groundwater level) 

The county already limits excavation on the Atlantic coastal sand ridge to no excavation 
below elevation 25 feet. 

1. Except for the Atlantic coastal sand ridge, are there any adverse groundwater impacts 
from excavating in the dry/above groundwater level? 

2. Are there BMPs for this type of mining operation that should be included in the 
county's regulations? If so, what are they, what is the source and how can BMP 
requirements be kept up to date? 

• Phase 2: Mining with mechanical dewatering (mechanical pumping) 

Site and local area baseline geological and hydrological data, as well as a hydrology report 
with data, analysis, conclusions, and recommendations, are needed to assess mechanical 
dewatering impacts and appropriate mitigation. 

3. What site data ( e.g. soil borings, boring depth and frequency; soil 
conditions/contamination; local water table data) should be required in a mining 
application hydrology report? 

4. Are these data more than those required by jurisdictional agencies such as DEP and 
SJR WMD? If so, to what extent? 

5. Are these data readily available and at what cost? 

6. What operational aspects and what specific types of impacts ( e.g. adjacent wells, 
groundwater level, vegetation) should the hydrology report analyze? Do these differ 
from the analyses jurisdictional agencies require? 

7. Should cumulative impacts of multiple mines be evaluated? If so, what distance or 
size thresholds should be used to determine what other mining operations should be 
factored-in, and how should the hydrology report address cumulative impacts? 

8. What monitoring requirements should be specified ( e.g. measuring water levels and 
quality, monitoring well locations and frequency)? Do these differ from monitoring 
requirements of jurisdictional agencies? 

9. What degree of water level and quality changes should be established as an 
allowable threshold or range? Do these thresholds vary based on conditions ( e.g. 
wetlands, shallow wells) within area of influence? 
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a. Do these differ from requirements of jurisdictional agencies? 
b. What actions should be taken if thresholds are breached? 

10. Who would be qualified to review the hydrology report? 

11. Who would be qualified to review the monitoring reports? 

12. The county's regulations currently limit excavation phases to 20 acres each, and has 
allowed two phases to be in operation/transition at any one time. Are there benefits 
to limiting the amount of area under excavation at any one time? If so, are there 
recommended area (size) limits? 

• Phase 3: Mining in the wet (wet dredging) 

13. What adverse groundwater impacts can occur during wet mining? 

14. How can such impacts be mitigated? 

15. Are there BMPs for this phase of operation? 

• Phase 4: Restoration/"Lake" 

16. Does non-mechanical dewatering occur with every pit that breaches the water table, 
resulting in permanently lowered water table levels at the pit location? 

17. If permanent lowering of the water level occurs, what is the magnitude (inches, feet, 
meters)? 

18. If permanent lowering of the water level occurs, how far out from the pit/"lake" area 
does it occur? 

19. How do the non-mechanical dewatering effects of mines compare and contrast with 
the water level effects of water control district canals and ditches? 

20. Are there BMPs for this phase of operation? What requirements should be specified 
for the restored "lake" and surrounding area? 

DISCHARGE AND RUN-OFF IMPACTS 

21. What systems can be used to keep run-off on site and prevent off-site discharges? 
Are these systems required or approved by the jurisdictional agencies? 

22. What BMPs relating to management of discharge and run-off should be required? 

23. During phases 1 - 3 of the operation, what design storm threshold should be used 
before stormwater outfall/discharge from the site is allowed? 

a. Is there a preferred outfall design? 

Prepared February 2008 
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INTRODUCTION 

Aquifers can generally be defined as underground reservoirs of water. Indian River County is 
underlain by two (2) aquifers. These are the surficial "shallow" aquifer and the Floridan "deep" 
aquifer. Together, they comprise the primary water supply sources for the County. 

As rain falls upon the earth's surface, the force of gravity causes it to percolate downward through 
porous surface soils to enter the aquifer strata. Because of the variable permeability of different 
types of soils, the rate of aquifer recharge from rainfall may vary from one location to another. Soils 
with the greatest permeability have the highest recharge rates and are called ppme recharge areas. 
The presence of overlying confining layers also determines the location and effectiveness of a 
particular aquifer recharge area. 

This sub-element addresses the unique characteristics of each of the aquifers, including: the 
groundwater that each contains, the recharging of the aquifer, the quality of the water, and the 
primary consumers of groundwater from each aquifer. Additionally, the document identifies the 
federal, state, and local agencies which regulate the use of the aquifers and their applicable 
regulations. 

Because of their function as sources of potable water, aquifers are important resources. While 
aquifers provide water necessary to sustain urban development, they are also threatened by that 
development. Creation of impervious surfaces, such as roads, parking lots, and buildings, reduces 
the area available for rainfall percolation and alters the total rate and volume of recharge in that area. 
Land use, disposal of chemical wastes or other pollutants, urban runoff, and saltwater intrusion can 
also affect the quality of groundwater. 

The quantity of groundwater is influenced by both natural and human causes since excessive 
withdrawal of water can affect an aquifer, the Natural Groundwater Aquifer Recharge Sub-element 
is closely related to both the Future Land Use Element and the Conservation Element of the 
Comprehensive Plan. 

Another factor affecting the recharge potential of an area is the rate at which stormwater drains from 
a recharge area. Inadequately treated stormwater runoff transports non-point source pollution to 
groundwater in a manner similar to the transport of non-point source pollution to downstream 
surface waterbodies. Thus, over time an aquifer may become contaminated from pollutants 
originating from a recharge area. Since both the surficial and Floridan aquifers are the County's 
sources of drinking water, the presence of contaminants is of particular significance. 

Community Development Department Indian River County 1 
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DEFINITIONS 

Aquifer - a geological formation having at least one (1) horizontal impervious (confining) layer 
which is capable of yielding a useful amount of water to a well or spring. 

Aquifer Recharge Area - a specific area having soils which will permit the percolation ofrainfall and 
other liquids. 

Aquj fer System - a heterogeneous body consisting of interspersed permeable and less permeable 
material that acts as a water-yielding hydraulic unit ofregional extent. 

Artesian well - an artificial hole in the ground from which water supplies may be obtained and which 
penetrates any water-bearing rock, the water in which is raised to the surface by natural flow, or 
which rises to an elevation above the top of the water-bearing bed. 

Atlantic Coastal Sand Ridge (ACSR) - a prehistoric geologic formation located parallel and 
proximate to U.S. Highway 1 in Indian River County. The sand ridge is characterized as generally 
having a combination of the following attributes: (1) The substrate is predominately excessively 
well drained deep sandy soil or associated moderately well drained soils, being one or more of the 
following: Paola, St. Lucie, Astatula, Archbold, Pomella, Orsino, and/or Jonathan soil series; (2) 
The land supports predominately sand pine (Pinus clausa) and associated scrub vegetation; and/or 
(3) The natural topographic elevation is equal to or greater than twenty-five (25) feet mean sea level 
(MSL). 

Cone of Depression - a depression in the potentiometric surface of a body of ground water that has 
the shape of an inverted cone and develops around a pumped well. 

Confining Bed - a body of relatively impermeable material stratigraphically adjacent to one or more 
aquifers. 

Consumptive Use - any use of water which reduces the supply from which it is being withdrawn or 
diverted. 

Discharge Area - an area of land beneath which there is a net annual transfer of water from the 
saturated zone to a surface-water body, the land surface or the root zone. The net discharge is 
physically manifested by an increase of hydraulic heads with depth (i.e., upward ground-water flow 
to the water table). These zones may be associated with natural areas of discharge such as seeps, 
springs, caves, wetlands, streams, bays, or playas. 

Evaporation - the process by which water is changed from the liquid to the vapor state. 

Evapotranspiration - water withdrawn from a land area by evaporation from water surfaces and moist 
soil and by transpiration from plants. 
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Floridan Aquifer - a groundwater reservoir comprised of layers of limestone and dolomite of the 
middle Eocene through Oglicene ages, underlying the Hawthorne Formation of Miocene age. The 
Floridan Aquifer underlies the entire county at depths ranging from about 250 feet to more than 
2,700 feet below sea level. 

Impervious surface - substances or surfaces, such as roads, parking lots and buildings, which do not 
allow the passage of water or other liquids (impermeability). 

Irrigation - the process of artificially applying water to plant growth media or directly to living plant 
material. 

Natural Groundwater Recharge Areas for the SurficiaJ Aquifer - the lands along the Atlantic Coastal 
Sand Ridge and the Ten Mile Ridge where coarse permeable sands are exposed at the surface and 
rainfall is absorbed by the soil and percolates into the groundwater, as depicted in Figure 3 .D .1. 

Natural Groundwater Recharge Areas for the Floridan Aquifer - the lands west and northwest of 
Indian River County which recharge the Floridan aquifer, as depicted in Figure 3 .D. l. 

Percolation - the dovmward movement through a permeable layer of earth. 

Porosity - the ability of a soil layer to hold water. 

Potentiometric Surface - a surface which represents the static head in aquifer. The potentiometric 
surface is determined by the levels to which water will rise in wells which are tightly cased into the 
aquifer. The water table and the artesian pressure surface are examples of potentiometric surfaces. 

Reclaimed Water - water that meets or exceeds FDEP standards for reuse and that is reused for a 
beneficial purpose after flowing out of any wastewater treatment facility. 

Relic Seawater- water that has been trapped within an aquifer. The source of this water is an ancient 
sea which inundated the mainland in the geologic past. 

Reverse Osmosis (RO) - a method of water treatment in which water under pressure is forced 
through a membrane which removes a percentage of both organic and inorganic impurities within 
the water. 

Surficia) "sha11ow" Aquifer - a groundwater reservoir encompassing the top stratum of soil in Indian 
River County that is directly replenished by rainfall. The aquifer extends from the water table to 
about 200 feet below land surface. 

Surficial Aquifer Primary Recharge Overlay District (SAPROD) - the special district, established 
by Chapter 931 of the County's Land Development Regulations (LDRs), that overlays the Atlantic 
Coastal Sand Ridge. Specific regulations apply to developments located within the SAPROD. 
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The SAPROD is depicted is Figure 3.D.20. 

Triha]omethanes (THMs)- carcinogenic chemicals found in shallow aquifer groundwater. Total 
Trihalomethanes (TTHMs) is the sum of the concentrations 
bromodichloromethane, dibromodichloromethane, tribromomethane 
trichloromethane ( chloroform). 

of the following: 
(bromoform), and 

Transmissivity - the ability of a pervious surface to transmit water. Higher transmissivity means 
more water is penetrating into the aquifer. 

Water Table - the top of the zone of saturation. 

Xeriscape - a water conserving landscape method that incorporates the principles of design, 
appropriate plant selection, soil improvement, efficient irrigation, mulching, and turf concentration 
and/or minimization. 

Zone of Aeration - the area where both air and moisture are found in the spaces between soil and 
rock particles. Permeability refers to the ability of a soil layer to transmit or supply water. 

Zone of Saturation - the area where the every pore space between rock and soil particles is saturated 
with water. 

The following soil characteristics are defined by the United States Department of Agriculture's 
(USDA) Natural Resource Conservation Service (NRCS) in the 1987 Soil Survey oflndian River 
County: 

Excessively We]] Drained - soils in which water is removed from soil very rapidly. Excessively 
drained soils are commonly very coarse textured, rocky, or shallow. 

Somewhat Excessively Drained - soils in which water is removed rapidly. Many are sandy and 
rapidly pervious. 

Well Drained - soils through which water is removed readily, but not rapidly and are commonly 
medium textured. 

Moderately Well Drained - soils in which water is removed somewhat slowly during some periods. 
They commonly have a pervious layer in or directly below the upper part of the soil profile, or 
periodically receive high rainfall, or both. 
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Somewhat Poorly Drained - soils in which water is removed slowly enough that the soil is wet for 
significant periods during the growing season. These soils commonly have a slowly pervious layer, 
a high water table, additional water from seepage, nearly continuous rainfall, or a combination of 
these elements. 

Poorly Drained - soils in which water is removed so slowly that the soil remains saturated for long 
periods. Poor drainage results from a high water table, a slowly pervious layer within the profile, 
seepage, nearly continuous rainfall, or a combination of these. 

Very Poorly Drained - soils in which water is removed so slowly from the soil that free water 
remains at or near the surface during most of the growing season. 

NATURAi, FEATURES 

Topography 

Atlantic Coastal Sand Ridge 

Indian River County does not have an extreme change in elevation, but there are several important 
physiographic features located in the county that should be noted. The two (2) ridges that parallel 
the coast in the eastern part of the county are remnants of offshore bars. The easternmost ridge is 
known as the Atlantic Coastal Sand Ridge and is approximately one-half(½) mile to one (1) mile 
west of the Indian River Lagoon (IRL). The ridge has a historic maximum height of approximately 
54 feet, but several places along the ridge have been reduced in elevation due to excavation 
associated with sand mining and development. 

Ten Mile Ridge 

The second ridge is known locally as the Ten Mile Ridge and is overlain by the Interstate 95 
corridor. This ridge pre-dates the Atlantic Coastal Sand Ridge and has a maximum height of 
approximately 35 feet. Both ridges contribute to the recharge of the surficial aquifer. 

Inter-ridge Area 

Between the ridges lies a flat shallow depression referred to as the Inter-ridge basin. This natural 
drainage basin was historically drained by the South Prong of the St. Sebastian River. Today, the 
southern end of the Inter-ridge basin is traversed by a network of drainage canals, and only a small 
portion of the basin in the north part of the County is still drained by the St. Sebastian River. 

Upper St. John's River Basin 

The topography of the County west of Interstate 95 is relatively flat with a rise in elevation near the 
Indian River-Osceola county line. The area between this rise and Interstate 95 is marshy and poorly 

Community Development Department Indian River County 5 

ATTACHMENT 4 



Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

drained with some drainage improvements having been made to benefit area citrus groves, cattle 
ranches and other agricultural interests. A large portion of western Indian River County is covered 
by the St. John's Marsh. This marsh flows north, surrounding Blue Cypress Lake, and continues 
north to form the headwaters of the St. John's River Basin. 

Stratigraphy 

Indian River County consists of the following strata in descending order: 

• The surficial aquifer lies just below the land surface and extends to a depth of 
approximately 200 feet, and is contained within Pleistocene sands. The surficial 
aquifer is situated above a confining unit. A Oto 60 foot thick section of indurated 
carbonate rock is termed the "shallow rock zone" and overlies a 100 to 150 feet thick 
section of unconsolidated elastic material termed the "elastic zone". 

• The surficial aquifer and the Floridan aquifer systems are separated by a 125 to 200 
foot thick, low permeability confining unit known as the Hawthorn Formation. 

The Floridan aquifer includes the Oldsmar, Lake City and Avon Park limestone 
formations, the Ocala Group, and the Undifferentiated Oligocene Rock layer. It 
consists of about 2,800 feet of carbonate rocks. The Floridan aquifer is subdivided 
on the basis of permeability, the Upper Floridan aquifer (about 350-650 feet thick), 
the middle semiconfining unit (about 20-120 feetthick), and the Lower Floridan 
aquifer (roughly 2,000 feet thick). 

Figures 3 .D .1 and 3 .D .2 depict the general stratigraphy oflndian River County. 

Rainfall 

Summer rainfall originates from local showers or thunderstorms that are random in occurrence. 
Winter rainfall is generally associated with large, cold, frontal-type air masses that move from the 
northern latitudes southward. These fronts cover large areas so winter rainfall is usually more 
widespread and less intense than summer rains. Random meteorological events such as n'easters, 
tropical depressions, tropical storms or hurricanes may add a considerable amount of rainfall to the 
County's yearly average total rainfall. 

In Indian River County, rainfall is unevenly distributed throughout the year. Historically, the most 
rainfall has been recorded in the month of September, followed in order by August, July and June. 
Nearly 50 percent of the annual rainfall occurs in these four (4) months. For the 20 year period from 
1969 to 1988, rainfall averaged 54.4 inches per year. Rainfall can also vary considerably from year 
to year. The highest and lowest rainfalls recorded during this period were 81. 7 inches in 1982, and 
39.7 inches in 1980. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

National Oceanographic and Atmospheric Administration (NOAA) records indicate that rainfall is 
also unevenly distributed spatially throughout the county. Average yearly rainfall at Fellsmere 
(about 55 inches) is about three (3) inches more than the average yearly rainfall at Vero Beach (about 
52 inches). Annual rainfall for a station at Blue Cypress Lake for the period 1979 through 1985 
averaged nearly 49 inches. 

Evapotranspiration 

Average annual evapotranspiration for the 20 year period from 1969 to 1988 was 45.0 inches. 
Therefore, approximately 9.4 inches of rainfall percolates to the groundwater table or is transported 
to surface waterbodies. Peak evapotranspiration occurs in May followed by June, July and April. 

The Atlantic Coastal Sand Ridge and the Ten Mile Ridge are comprised of several different soil 
types. The soils associated with the Atlantic Coastal Sand Ridge are: 

• Astatula-Archbold-St. Lucie 
"" Immokalee-MyaJrJrn-Satellite 
• Myakka-Immokalee 

The soils associated with the Ten Mile Ridge are: 

• Immokalee-Myakka-Satellite 
• EauGallie-Oldsmar-Wabasso 

Among the different soil types associated with the Atlantic Coastal Sand Ridge and the Ten Mile 
Ridge, the drainage characteristics vary greatly. The drainage of the Astatula-Archbold-St. Lucie 
soil series ranges from "moderately well drained" to "excessively well drained." The drainage of the 
Immokalee-Myakka-Satellite series is "poorly drained" to "somewhat poorly drained." The drainage 
of the EauGallie-Oldsmar-Wabasso series is described as being "poorly drained." The Myakka
Immokalee series is "poorly drained." 

The soil series associated with recharge areas of the Floridan aquifer are as follows: 

• Immokalee-Myakka-Satellite 
• Myakka-Immokalee 
• EauGallie-M yakka-Ri vi era 
• Myakka-Holopaw-Pompano 

The drainage of the Immokalee-Myakka-Satellite series is "somewhat poorly drained" to "poorly 
drained." The Myakka-Immokalee soil series has "poorly drained soils." The drainage of the 
EauGallie-Myakka-Riviera series is "poorly drained." The Myakka-Holopaw-Pompano series is also 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

"poorly drained." A map of the general characteristics of soils in Indian River County is depicted 
in Figure 3.D.3. 

EXISTING CONDITIONS 

The surficial aquifer system and the underlying Floridan aquifer system are the sources of all ground 
water used in Indian River County. 

Water Usage 

According to the SJRWMD, approximately 99.93 million gallons per day (MGD) of groundwater 
were consumed in various water use categories in 1995. These categories are summarized as follows: 

Public supply 
Domestic self supply 
Commercial/industrial 
Recreation 
Agricultural (ground only) 
Estimated abandoned artesian 
flow wells and Miscellaneous 

11.16 (MGD) 
6.91 
0.16 
3.00 

56.34 

22.36 

About 43. 7 percent of the total area oflndian River County is in agricultural use. As a result, 
agricultural irrigation comprises the highest groundwater use category in the County, accounting 
for 56.34 MGD or 56 percent of the total withdrawal. Nearly all of the agricultural water 
demand and over two-thirds (2/3) of the total water demand for the County is supplied by the 
Floridan aquifer. 

Currently, there are approximately 82,603 acres of irrigated land in the county devoted to citrus 
production. According to 1996 estimates by the IRCSWCD, agricultural irrigation practices 
consist of ±40,872 acres of sprayjet irrigation; ±13,918 acres of drip irrigation; and, ±26,322 
acres of flood irrigation. 

Public Supply figures represent 1995 combined total withdrawals supplied by the Indian River 
County Utilities Department and the City of Vero Beach Utilities Department. According to the 
County Utilities Department, over 60,681 County residents obtain water from a public supply 
source. Abandoned artesian flow wells contribute to an estimated loss of over 22.36 MGD. 
Notwithstanding, withdrawal figures for abandoned artesian flow wells and domestic self-supply 
are difficult to quantify and must be estimated. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

Surficial Aquifer 

Hydrology 

Natural recharge to the surficial aquifer occurs when rainfall does not return to the atmosphere by · 
evaporation or evapotranspiration and is not transported from the recharge area directly as 
overland flow. The intensity, duration and frequency of rainfall are important to the recharge of 
the surficial aquifer. Depending upon the percolation characteristics of soils and the extent to 
which the land surface is covered with impervious surfaces, the surficial aquifer is subject to a 
recharge rate of approximately 12 to 16 inches per year. 

The surficial aquifer receives recharge from three (3) different methods. The principal method of 
recharge is rainfall that percolates into the groundwater through adsorption by soil particles. 
This method occurs along the Atlantic Coastal Sand Ridge where coarse permeable sands are 
exposed at the surface. The Ten Mile Ridge also contributes to the recharge to the surficial 
aquifer. Figure 3.D.4 depicts the recharge areas of the surficial aquifer within the county. 

In addition to the recharge which results from rainfall on the Atlantic Coastal Sand Ridge and the 
Ten Mile Ridge, recharge to the Surficial aquifer also occurs by several other methods. The 
greatest amount of this recharge occurs when wetlands are present and the water table is at 
ground level within the inter-ridge area. Rain that falls on these wetlands is a direct recharge to 
the aquifer. Because of the thick confining layer that separates the surficial and Floridan 
aquifers, there is little natural interchange of waters between the two (2) aquifers. However, 
small amounts of water may seep into groundwater from the canal system. Also, some recharge 
is attributed to water from agricultural irrigation wells which use the Floridan aquifer. The 
seepage from the drainage canals and from irrigation wells are generalized occurrences 
throughout the county. 

The surficial aquifer is not physically uniform; therefore, characteristics such as density, 
permeability, and quantity of water produced vary throughout the County. Since the surficial 
aquifer is interconnected to the surface water systems throughout the county, virtually all 
recharge to the surficial aquifer is eventually discharged as subsurface flow into the IRL or the 
St. Johns Marsh. 

Water Quantity 

Flow tests of the surficial aquifer conducted by the United States Geological Survey (USGS) 
indicate that a section of the county located near the coast, South of the City of Sebastian has the 
greatest potential for wellfield development. Well test data resulted in flows of 250 to 1,000 
(GPM). This area covers approximately 100 square miles ofindian River County. 

In the area of the county having the greatest potential well yield, the natural recharge to the 
surficial aquifer averages 16 inches annually. The natural recharge over this area represents a 

Community Development Department Indian River County 9 

ATTACHMENT 4 



U) 

I-' 

--~ 

i 
'" a 
-..i-: 

• ,_ 
z 
:::, 
0 
CJ 

~ ... 
0 
w 
CJ ., 
0 :f~ 

Jyr \ ~7) 
\_~<' 

---,ii 
OKEECHOBEE COUNTY ii 

,. 

I 
R•ch•ra• ar••• are g•n•r•ltzed 

1
, 

' ~~ 
i,,!( / 
~ 
I .. , 

r--- ·----------
Source: Ftorld• Oepartm•nt of Nat1J1raf Reeource• / ST. LUCIE 

lndlan River County Plannlng Department 

u.s.o.s. 

B l I REPRINTED BY f'!:A~ISS!ON OF OL.J, e FOOT FINANCW. ASSISTANCE 
FOA WJ' f'RfPARAnoN f'ROVlD!'O 
BY FLOAIOA r.>EPT Of COMMUN! TY e, POI 1C.--e,w .,, C0tr,o,,at,on wrA.iAS 

• 
HOfl J JI 

0 1 2 3 ~ 

SC ALE 

5 
MILES INDIAN 

FIGURE 3.D.4 

AQUIFER RECHARGE AREAS 

IN 

INDIAN RIVER COUNTY 

Natural recharge areas 

of the shallow aquifer • ATLANTIC COASTAL RIDGE 

I::: :! I TEN MILE RIDGE 

Natural recharge area of 
the Upper Floridan Aquifer 

·, \" 
, \. ._.,,, . 

I, .\ ~ \ 
1 · \ ' 
~ 0 i i 

,i\' ~\, 
' ' , ~ o, . '· -

. -.\---<-\- "''. -
~ i 

AREA OF 
NATURAL RECHARGE 

Updated: Jan.1996 
June 5, 1987 

RIVER COUNTY 
FLORIDA 



Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

volume of water that with temporary changes in storage could sustain a continuous pumping rate 
of 75 million gallons per day (MGD). According to the USGS, the highest yielding wells of the 
surficial aquifer system are most likely to be found along the Atlantic Coastal Sand Ridge west 
of U.S. Highway 1 in the eastern part of the county. 

The east central and the far western portions of the county have moderate potential for well field 
development. Well flow data in these areas were 100 to 250 GPM. The area having the least 
potential for wellfield development is the central portion of the county. Test results for this area 
were less than 100 GPM. Figure 3.D.5 displays the locations of high, moderate, and low 
wellfield potential. 

• Public Water Supply Wells 

The City of Vero Beach's Utilities department obtains the majority its water from 23 wells that 
tap the surficial aquifer. In general, groundwater from the surficial aquifer is suitable for 
domestic use with minimal treatment and generally costs less to use than water from the Floridan 
aquifer. The locations of the City of Vero Beach's public water supply wells are depicted in 
Figures 3.D.6 and 3.D.7. 

• Domestic Self-Supply 

Nearly 95 percent of the estimated 20,000 private wells located throughout the county tap the 
surficial aquifer. Private wells are utilized by over 36,734 inhabitants. This figure represents 
almost 38 percent of the County's total population. The average depth for private wells is about 
90 feet, and their potential yield varies depending on where they are located in the County. New 
private wells are permitted by the Department of Health and Rehabilitative Services (DHRS). 

Water Quality 

Groundwater often contains organic and inorganic chemical compounds which determine the 
quality of the water. Water with high concentrations of certain chemical constituents may be 
unsuitable for human consumption or for specific industrial uses. The general water quality 
characteristics of the Surficial aquifer are as follows: 

• The water of the shallow aquifer may contain high concentrations of calcium (Ca), 
magnesium (Mg), iron (Fe), and othet: ingredients. High concentrations of such 
ingredients produce "hard water". 

• Groundwater from the surficial aquifer is commonly treated by one of the following 
methods: sodium zeolite softening; chlorination; chlorination and aeration; or, lime alum 
softening. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• Chloride levels generally average less than 250 milligrams per liter (mg/L), the maximum 
level allowed by the Florida Department of Environmental Protection (FDEP) for potable 
water. 

• The surficial aquifer is subject to contamination from the Floridan aquifer, herbicides and 
pesticides, industrial wastes, wastewater discharges, and from other sources. 

• Chloride levels exceed 20,000 mg/Ljust west of the IRL in the Vero Beach area. 
However, as distance from the IRL increases, the chloride concentrations drop rapidly. 
Wells in other areas of the county also exhibit similar decreases in chloride 
concentrations as distance from the IRL increases. 

The presence of chlorides, even in trace amounts, limits the use of groundwater by causing it to 
become nonpotable, toxic to irrigated plants, and corrosive. In fact, fresh water that contains as 
little as two (2) percent saltwater (greater than 250 mg/L of chloride) does not meet current 
FDEP standards for drinking water. Also, chloride combines with naturally occurring organic 
materials in groundwater to form trihalomethanes (THMs). THMs are potentially carcinogenic 
chemicals. As a result, the Florida Department of Environmental Protection (FDEP) has 
established 0.1 mg/Las the Maximum Contaminant Level (MCL) for total THMs. 

Figure 3.D.8 shows the classification of salinity and the concentration of chloride recommended 
for plant, animals, public supply and industrial use. 

• Saltwater Intrusion 

Because it is less dense than saltwater, freshwater floats upon saltwater. Along coastal zones the 
salt water moves inland as a wedge until balanced by a freshwater head. Although some mixing 
may occur at the interface of the two, the slow rate of movement of the water and the absence of 
turbulent flow within the aquifer tend to retard mixing. Lateral or horizontal saltwater intrusion 
occurs when the equilibrium between the saltwater and freshwater is disturbed. This can be 
caused either artificially by overpumping or excess drainage, or naturally, through droughts. 
Because of the different densities between saltwater and :freshwater, a relatively small change in 
the :freshwater level within the aquifer can result in a relatively large change in the position of the 
freshwater/saltwater interface. A cross-section of the high chloride interface is depicted in 
Figure 3.D.9. 

Within Indian River County, groundwater from the surficial aquifer is discharged into either the 
St. John's River Marsh or the Indian River Lagoon (IRL). The Hawthorne formation (the 
confining layer) retards saltwater intrusion by slowing the rate of horizontal movement of 
saltwater. In addition to the Hawthorne formation, the surficial aquifer also contains a relatively 
impervious layer located in the vicinity of the IRL. This barrier helps to maintain high 
groundwater levels near the coast by reducing the amount of freshwater discharge from the 
surficial aquifer. Nevertheless, the surficial aquifer is highly susceptible to saltwater intrusion. 

Community Development Department Indian River County 11 

ATTACHMENT 4 



Q'. 

~ 
:J 
Ir 
w 
a. 
Cl) 

::i 
< 
Ir 
C) 

:J 
_J 

~ 

z 

z 
I-' 0 
p i= 

< p 

~ 
z 
w 
0 
z 
0 
u 
w 
0 
ii 
0 
_J 

I 
u 

!; 
~ n 
i 
l"i'I :z 
-f 

+="" 

FIGURE 3.D.8 

F ................... ·• ............. ·:: :: : : : : : : : ::: ::: :: : ::: : : : : : :: : : :: : :: :: : ::: : ::: :::: :: : : : : : :: : :: : :: :::::: ::: ::::: ::: ::::: :::::: ::::::::::::::::::::::: :::: :: : :: : :: ::: :::::::::::::::::: :: : ::::: :::: 

Cl~'i~~B~~N :}}){({/:/{{{)}}(}:}}/{?f ?}/{{{{:):{}({{:{{:}}}}}:}}}))}}}}}})}~:}})}::~{{{{i{{:}}{:}}}}) 
(Krieger and others, 1957) ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i//:/:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::\\\::::::\::::::::://::::::::::::::::::::::::::::::::::::::::: 

19,000 I i ;'.::::::::::;:::;::::::):;:::: SEAWATER :::::::::::::::::::::::::::::):::::::::::::(;:::::: :·:::::::~:·:·;:;·:·:·:·:·:\::·:·:·:·:·:·:·:·:·:·:·:·:~·:·:·:·:·:·:·:·:·:·:·:·:·:::·:·:·:·:·:·:·:·:·:·:·:·;·:·:·:·:·:\t 

Very 
10,000 f- saline 

Moderately 
saline 

1,000 t-;,lig~tly t. 
saline :.;;~ 

250 

i UO 

.,• 

100 1-

Fresh 

f :;;i::;i!:!It::it!!Il:l I I Ii • Small 
bluegills 

n Corp eggs 

O All livestock and 
boss, pike, perch 

LIMITING CONCENTRATIONS 
FOR PLANTS 

(Modified from Campbell 
and others, 1984) 

...:. 

··································································· . ~ ..................................................... -.......... . Not recommended for plant 
use except St. Augustine 
gross. Moy damage or kill 

································-·································· 

LIMITING CONCENTRA TlONS 
FOR INDUSTRIAL USES 
(McKee and Wolf, 1963) 

• Brewing (beer) 
n Irrigation 

water 

:-:-:-:-:-:-:-:- plants when watering lawn 
0 Cottle, sheep, //// / Injures many woody plants 

swine, chickens -:-:-:-:•:-:-:-: ~including citrus (root area) _::: 

:-:-:-:-:-:-:-: \\\\ G--.(?omog~s bohio gross, s~eetgum, ::: 
:::::::. ·:::::.·:. ~ tibouchrno, and many fohoge :. 
-:-:-:-:-:•:-:- :-:-:-:-:-:-:-:-\plants -:-

:///:: o Tr t :\i\:/ Damages a number of succulent ::: 
ii\/:: .................. -~~-·::::::::.·::::::::::::::::::\:// plants ::: 

0 Various fish 

Corbononted~ 
beverages and 
food-equipment 
washing -"' 
Textile ___.. -

·::::::::::::::::::::::::::::: .. · · · · ·· · · · · ·· · ·· · · · · ·· · · · ·· · ·· · · Kills azaleas, causes injury to --. 

~ (;io:'.,":;':ato,) t@cmttrtm : rn. m·rnt '\ ~:::'.:::: ~:::0~~a-. •· 

D 
Food conning :///: RECOMMENDED LIMIT FOR ::/ .................................................. _._._._]. 

manufacturing 

Doiry industry 
(cleanup)~ 

Photographic .--0 

and freezing /:::\: (From ~~~i~~ g~;:~~ent of /}{::}:}:}}{{:}:}://:}:}}:{\}{:{:{{:{:/}: 

:::::::::::::: Environmental Regulation, 1982) :::::::::::::::::::::::::::::'i·xPL~~;iA'TioN···"::::::::::::::::::::::::: 
::~~:: ::::::-:-.-.. :. ·:. ·. ·:. ·. ·: ::::. ·::::. ·. ·:. ·. ·:.·::. ·::. ·::: :::::.· ::::. ·::. ·: .-:-:-:-:-:-:-:-:-:-:-:-:-:-:- ·. ·::::: .. _. :. ·:: 
·········································································· ········································································· 

............. 
············ ············· 

Noli~i;er ::::::::::: proi~:n:if~ 4 ~ }i}\}i~\\}i);~:\i}~:~:::\iii~~}(:\\\{){{{i}i} ?})!i/\}({i .. ~-· :,~~~~ · ~~~~-~-· · · · · · · .-:-:-:-:-:-:.:-:-:-:-:-:-10 ...... . 

D RANGE OF ""UES :::::::::::.·. 
Yl"\L. ••••••••·•·· 

············· 

Clas:slflcatlon of salinity and limiting concentration of chloride recommended 

for plants, animals, pubilc supply, and Industrial use 

SOURCE: U.S. Geological Survey Wa tar-Rs sources lnvestlga tlon Report 88-4073 



OSCEOLA 
COUNTY 

100 

FIGURE 3.D.9 

ATUNTIC COASTAL RIDGE 
TAI.BOT "TERRACE 

/PAMLICO TERRACE___,/ 

• * * • 

* 

• 

• 

• 

BLUE CYPRESS 
LAKE 

FEI.LSMERE 

• 

,_. 
"' .. 

.. 

• iJi 
<c 

fl 
J -s 

"" 

.... 

~ 

• 

"" 

... 

ST. JOHNS 
MARSH 

• 

* 

* 

* 

• 

.......... 
············ 

I SHALLOW AQUIFER 1-: :: 

TEN Mil£ 
RIDGE 

* 

SOUiH ANA 

• ... 

INDIAN RIVER 
LAGOON ATLANTIC 

OCEAN 
BARRIER 

ATLANTIC 
COASTAL 

RIDGE ISLAND 

+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 

250 + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + I CONFINING BED I+ + + + + + + + + + + 

+ + + + + + + + + ~~----~---· + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + J ++++++++++++++++++++++++++++++++++++++++++++++++ 

f" M@@:m; M@I@@WiHIJ@M!K@im@Htff ffiff HHIM@M&MfaidiiBHWirn@Mi!MHM fa 

t:ill.IE;_ "HIGH CHLORIDE WATER. HAS A CONCENTRATION IN EXCESS OF 250mg/l CHLORIDE 

BG Brown and Caldwel 
Consultants 

L¼sJ ORLANDO, FLORIDA 

CR.OSS-SECTION OF IND/AN RIVER COUNTY 
SHOWING 1-fGH aoRIDE INTERFACE 

11.2._ ATTACHMENT 4 



Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

Saltwater intrusion is often a direct result of development. As development increases, the need 
for potable water also increases. Over pumping of groundwater causes saltwater to encroach into 
the surficial aquifer. As water is pumped from a well, the water table around the well is lowered, 
forming a cone of depression. This depressed cone causes relic seawater or saline surface waters 
to flow toward the well from the surrounding area. Initially, saltwater intrusion affects only 
wells located adjacent to the source of the saltwater. However, over time, the limits of the 
saltwater intrusion move further inland and affect a larger area. In fact, a (1) foot drawdown in 
the potentiometric surface results in an upward movement of the saltwater interface of 
approximately 40 feet. Within a cone of depression, saltwater upconing can be magnified up to 
40 times. 

Along the coast of Florida, one of the greatest dangers to public water supply wells is to allow 
the cone of depression to become so large as to induce the saltwater wedge to migrate inland. 
The obvious method of preventing this type of contamination is to maintain the water table 
around the withdrawal wells high enough above sea level to prevent the saltwater wedge from 
moving inland and reaching the wells. The effect of saltwater intrusion on the surficial aquifer is 
also discussed in the Conservation Element of the Comprehensive Plan. 

The St. John's River Vlater Management District (SJRV/MD) conducted a study of surficial 
aquifer wells in Indian River County to determine the extent of saltwater intrusion. The study 
looked at two zones within the surficial aquifer. The elastic zone is located approximately 100 to 
150 feet below the surface. The rock zone is located approximately 60 to 120 feet below the 
surface. The results of the SJRWMD study show that, since an earlier study, saltwater had 
encroached into the mainland portion of the aquifer. However, within each of the two (2) zones, 
the westward extent of the interface differed. 

In the elastic zone of the surficial aquifer, saltwater has encroached under the mainland in two (2) 
areas. In the northern portion of the county, saltwater has encroached into the Roseland area. 
This intrusion extends approximately to U.S. Highway 1. Between the Main Relief Canal 
(MRC) and the South Relief Canal (SRC) of the Indian River Farms Water Control District 
(IRFWCD), the encroachment extends approximately to U.S. Highway 1. South of the SRC, the 
westward extent of the intrusion shifts eastward and lies between the IRL and U.S. Highway 1. 
The limits of the saltwater intrusion within the elastic zone of the surficial aquifer are depicted in 
Figure 3.D.10. 

Within the rock zone of the surficial aquifer, saltwater intrusion is evident in the Sebastian area, 
east of U.S. Highway 1. There is also intrusion that runs approximately from the IRFWCD's 
North Relief Canal (NRC) throughout the southern portion of the county. The intrusion extends 
approximately to U.S. Highway 1. The limits of saltwater intrusion within the rock zone of the 
surficial aquifer are depicted in Figure 3 .D .11. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• Agricultural Contamination 

Indian River County has approximately 82,603 acres in active citrus and vegetable cultivation at 
the present time. This production is primarily concentrated in the central and western portions of 
the county. 

A significant amount of chloride is contributed to the surficial aquifer from agricultural 
irrigation. Inefficient irrigation practices, such as flood irrigation, transport chloride to the 
surficial aquifer in two (2) primary ways: 

• Water from the Floridan aquifer percolates directly into the shallow aquifer. 

• As a result of evaporation, a chloride residue is deposited in the soil. Rainfall dissolves 
the chloride residue, and it enters the surficial aquifer. 

Also, many chemicals associated with agricultural production, such as herbicides, pesticides and 
fertilizers, are water-soluble and can be transported to groundwater via percolation. However, 
there is no documented evidence of groundwater contamination from fertilizers, insecticides, or 
other related chemicals. 

• Industrial Contamination 

Presently, there are approximately 750 acres land used for industrial purposes within the 
unincorporated portion of the county. This industrial development is primarily concentrated 
along U.S. Highway 1 and in several nodes in the unincorporated county. Contamination 
attributed to leaking underground storage tanks (LUSTs) has been discovered at several sites 
scattered throughout the County. There is documented evidence of contamination within the 
western portion of the City of Vero Beach's wellfield. The +400 acre contaminated site is 
located within the City Limits of Vero Beach, just west of the Municipal Airport in an area east 
of 43rd Avenue, north of 26th Street and south of 41st Street. According to the City of Vero 
Beach Water and Sewer Department, five (5) production wells (numbers 17, 18, 22, 23 and 24) 
are contaminated by trichloro-ethylene and its byproducts. The City operates three (3) cleanup 
wells (Cl, C2 and C3) as part of an ongoing remediation effort. The cleanup program is further 
discussed in the Analysis section of this sub-element. The extent of the contaminated area in the 
City of Vero Beach's public supply wellfield is depicted in Figure 3.D.7. 

Floridan Aquifer 

Hydrology 

The entire County is underlain by the Floridan Aquifer. Although the physical character of the 
aquifer is generally uniform, the hydrology of the Floridan aquifer system is complex. The top 
of the Floridan Aquifer is oriented towards the southeast and consists of an Oligocene limestone 
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ofrelatively low permeability. The Floridan aquifer is, therefore, recharged by rainfall occurring 
primarily west and northwest oflndian River County. Consequently, the water moves eastward 
and then eventually discharges into the Atlantic Ocean. 

The permeability of the upper zone of the Floridan aquifer generally is higher than that of the 
lower zone of Floridan aquifer. The upper zone of the Floridan aquifer ranges in depth from 350 
to 650 feet below the surface. The natural recharge rate in Indian River County is estimated to be 
one (1) to two (2) inches annually. The principal recharge area for the Floridan aquifer is located 
in the Osceola Plain west of Blue Cypress Lake. This portion of the Osceola Plain is not 
considered a prime aquifer recharge area by the SJRWMD. Prime recharge areas for the Floridan 
aquifer are located outside the boundaries of Indian River County. The locations of the aquifer 
recharge areas for the Floridan aquifer, as identified by the SJRWMD, are depicted in Figure 
3.D.4. The hydrogeologic sections of the Floridan aquifer are identified in Figures 3.D.l and 
3.D.2. 

Water Quantity 

The potentiometric surface of the aquifer, the level to which pressurized water within the aquifer 
would rise if it were not confined, is above the land surface tl1roughout most of Indian River 
County. An artesian flow well is an example of where the potentiometric surface of the water 
from the Floridan aquifer is above the land surface. 

The potentiometric surface of the Floridan aquifer fluctuates seasonally based on variable 
amounts of rainfall (recharge) and water usage (withdrawal). During the dry period, usually the 
months of April and May, there is little recharge of the aquifer. In addition to the absence of 
recharge, the agricultural usage of the aquifer for irrigation is greatest at that time. During the 
summer and fall months, the recharge of the aquifer is the greatest, and the irrigation needs are 
usually minimal. Between the wet season and the dry season, the potentiometric surface of the 
aquifer may fluctuate as much as 15 feet. 

The evidence regarding the overall status of the potentiometric surface of the Floridan aquifer 
within the county is inconclusive. Although some observations indicate that the water level is 
dropping, other observations do not suggest a downward trend. Notwithstanding, data are not 
available to adequately substantiate the quantity of water contained in the Floridan aquifer. 

• Potential Yield 

Considerable variation in yield may be found in nearby wells of equal depth. Measured flow 
rates of wells that tap the Floridan aquifer system range from 30 to 2,000 GPM with a median of 
650 GPM. An aquifer simulation was performed for a potential well at the South County 
Reverse Osmosis Water Plant (ROWTP). The simulation tested 4 to 11 wells (the 3 existing 
wells and 1 to 8 new wells), each discharging at a rate of 1200 to 1400 GPM. Results of the 

Community Development Department Indian River County 14 

ATTACKMENT 4 



Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

modeling indicate that a sustained yield of22 MGD could be obtained from the Floridan Aquifer 
at this site. 

• Public Water Supply Wells 

Within the county, the preferred method of treating groundwater from the Floridan aquifer is 
reverse osmosis (RO). Reverse osmosis is a physical method of forcing the groundwater through 
membranes which separate chloride and other impurities from the potable water. The South 
County facility currently utilizes four (4) production wells with a total pumping capacity of 5,600 
GPM or 8.06 MGD. The North Beach facility utilizes three (3) production wells with a total 
pumping capacity of 1,500 GPM or 2.16 MGD. The Potable Water section of the comprehensive 
plan also describes water treatment methods for both the surficial and Floridan aquifers. 

According to the Indian River County Utilities Department Master Plan, raw water quality 
concerns for the County's facilities include: chlorides, sodium, calcium and magnesium, and 
dissolved organic carbon. The presence of calcium and magnesium determine the hardness of 
the water. Chloride and dissolved organic carbon affect THM and disinfection by-product (DBP) 
formation. Figure 3.D.6 shows the locations of the public supply wells utilized by the Indian 
River County Utilities Department. 

Production wells at the North Beach facility exhibit elevated levels of chloride, sodium and total 
hardness. Well #2 is of particular concern since chloride levels exceed 1,700 mg/L. Since Well 
#2 produces water with a chloride concentration twice that of the other wells at the facility, it has 
been relegated to a standby status. Due to the proximity of Well #2 to the other production 
wells, it is assured that local aquifer faulting or connate-upcoming is the probable cause for the 
elevated levels of chlorides. However, there is no conclusive evidence to prove this speculation. 
Raw water quality parameters for the South County and North Beach production wells are 
contained in Tables 3.D.l and 3.D.2. 

Compared to the North Beach facility, production wells at the South County facility contain 
lower levels of TDS and chlorides. The improved water quality can be attributed to a greater 
depth to the freshwater/saltwater interface in the aquifer. Also, the South County facility utilizes 
an upper production zone which is less influenced by connate waters. Pumping from the 
wellfield has lowered the potentiometric head by approximately ten (10) feet; however, water 
quality has remained constant. Remaining service lives for the four ( 4) production wells at the 
South County facility are estimated to be greater than 10 years (Brown and Caldwell, 1993). 
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TABLE3.D.1 
FLORIDAN AQUIFER RAW WATER QUALITY PARAMETERS 

PARAMETER SOUTH NORTH NORTH NORTH FDEP 
(mg/L) COUNTY BEACH BEACH COUNTY Standards 

ROWTP ROWTP ROWTP ROWTP 

Chlorides 263 760 

Calcium 38 112 

Magnesium 48 43 

Sodium 144 NIA 

Potassium 11 16 

Sulfate 142 87 

Bicarbonate 158 170 

T.O.C. 0.54 NIA 

TDS 750 1,575 

Units expressed in milligrams per liter (mglL) 

T.O.C. Total Organic Carbon 
TDS Total Dissolved Solids 
NIA unknown 
NR not regulated 

(Well 2) 

1,735 

128 

113 

NIA 

29 

87 

195 

NIA 

3,435 

Source: Indian River County Utilities Department Master Plan 
(Brown and Caldwell, 1993) 

Community Development Department 

270 

34 

40 

135 

16 

64 

182 

NIA 

690 

(Maximum) 

250 

NR 

NR 

NR 

NR 

250 

NR 

NR 

500 
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TABLE3.D.2 
FLORIDAN AQUIFER PUBLIC WATER SUPPLY WELLS 

SOUTH COUNTY REVERSE OSMOSIS TREATMENT PLANT 

WELL CASING CASING 
NUMBER DIAMETER DEPTH 

(inches) 

1 12 

2 12 

3 12 

4 14 

DESIGN CAPACITY: 
CURRENT DEMA}ID: 

(feet) 

383 

381 

385 

412 

8.5 MGD 
4.0MGD 

TOTAL MAXIMUM PRESSURE 
DEPTH CAPACITY (PSI) 
(feet) (GPM) 

700 1,400 60 

740 1,400 60 

701 1,400 60 

710 1,400 60 

NORTH BEACH REVERSE OSMOSIS TREATMENT PLANT 

WELL CASING CASING 
NUMBER DIAMETER DEPTH 

(inches) 

1 16 

2 16 

3 16 

DESIGN CAP A CITY: 
CURRENT DEMAND: 

(feet) 

300 

300 

310 

1.0MGD 
0.4MGD 

TOTAL MAXIMUM 
DEPTH CAPACITY 
(feet) (GPM) 

995 500 

960 500 

945 500 

Source: Indian River County Utilities Department Master Plan 
(Brown and Caldwell, 1993) 

PRESSURE 
(PSI) 

65 

65 

65 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• Agricultural Irrigation Methods 

As previously mentioned, agricultural irrigation comprises the highest water use category in the 
County. Groundwater withdrawals for irrigation in 1995 amounted to 63.20 MGD, nearly all of 
which was supplied by the Floridan aquifer. 

According to 1996 estimates by the Indian River County Soil and Water Conservation District 
(IRCSWCD), sprayjet irrigation is utilized on ±40,872 acres or 49 percent of the total area 
irrigated, whereas drip irrigation is used to irrigate ±13,918 acres or 17 percent of the total area 
irrigated. Both low-flow methods combined account for ±54,790 acres or 66 percent of the total 
acreage irrigated. Flood irrigation accounts for ±26,322 acres ofland irrigation or 32 percent of 
total acreage irrigated. Approximately 1,492 acres, less than one (I) percent, is considered non
irrigated agricultural land. 

Water Quality 

With the exception of the Sebastian Lens, the water quality of the Floridan aquifer is 
characterized by concentrations of chlorides and total suspended solids (TSSs) in excess of 
FDEP standards. However, the concentration of chlorides is not constant throughout the county. 
Data from the Indian River Lagoon Joint Reconnaissance Report indicate that chloride 
concentrations of the Floridan aquifer groundwater average between 300 and 400 mg/Lin the 
eastern portion of the County. 

Groundwater with high chloride concentrations is usually associated with the upward movement 
of saltwater from the lower portion of the aquifer. This upward movement is often associated 
with uncontrolled flowing wells or locally heavy withdrawals. 

A 1988 USGS report indicates that water from the lower zone of the Floridan aquifer generally 
contains chlorides and dissolved solids in concentrations that exceed 250 mg/Land 500 mg/L, 
respectively. However, water from the upper zone of the Floridan aquifer generally contains less 
than 250 mg/L of chlorides in much of the southwestern part of the county and along some areas 
of the Atlantic Coastal Sand Ridge. High freshwater heads in the Floridan aquifer system 
(generally 10 to 30 feet above land surface) were, as of 1985, preventing saltwater in the Indian 
River Lagoon, the Atlantic Ocean, and the saline aquifers that underlie the freshwater from 
migrating into the Floridan aquifer. The high heads also prevent contaminants on the land 
surface from moving downward into the Floridan aquifer system. Throughout most of the 
county, there is no conclusive evidence to indicate that chloride concentrations of wells that tap 
the Floridan aquifer system have changed significantly. Chloride concentrations in the upper 
zone and the lower zone of the Floridan aquifer are depicted in Figures 3 .D .12 and 3 .D .13. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• Saltwater Intrusion 

Saltwater penetrates the Floridan aquifer through lateral intrusion from the Atlantic Ocean. Also, 
relic seawater is trapped in the upper zone of the Floridan aquifer. Figure 3 .D .14 depicts the 
location of saltwater encroachment and the relic seawater. 

A saltwater front occurs when saltwater encroaches inland from the Atlantic Ocean. The only 
saltwater front present in the County is located on Orchid Island in the vicinity of Wabasso 
Beach. In addition to saltwater intrusion, relic seawater is present under the southeast portion of 
the county, both on the mainland and on the barrier island. Relic seawater is saltwater that was 
entrapped in the rocks during deposition or during a past geologic age when the sea inundated the 
Florida peninsula. This seawater is not being recharged with water from the Atlantic Ocean. 

• The Sebastian Freshwater Lens 

The Sebastian Freshwater Lens is a naturally occurring pocket of potable water within the 
Floridan aquifer located in the northeast comer oflndian River County and the southeast comer 
of Brevard County. It extends from Floridana Beach on the north to Wabasso Beach on the 
south. On the east, it is bordered by the Atlantic Ocean and extends approximately two (2) miles 
west of the west shore of the IRL. Figure 3.D.15 depicts the location of the Sebastian Freshwater 
Lens. 

Although the Sebastian Freshwater Lens is completely surrounded by groundwater with chloride 
concentrations greater than 250 mg/L, it contains water with chloride concentrations less than 
250 mg/L. The Sebastian Freshwater Lens is composed of two separate, relatively impermeable 
water-bearing zones within the Floridan aquifer. The first, called the upper zone, is less than 500 
feet below National Geodetic Vertical Datum (NGVD). The second, called the lower zone, is 
between 500 to 800 feet below NGVD. Figure 3.D.16 depicts the generalized profile and 
geological formations of the barrier island at the Sebastian Inlet. 

The upper zone is the source of water for most of the wells within the Sebastian Freshwater Lens 
area. Within this zone, the pocket of potable water consists of three (3) separate lobes. The 
middle lobe and north lobe are located in Brevard County. The south lobe, the largest of the 
three, extends from Mathers Cove in Brevard County to News Cut in Indian River County. Each 
of the three (3) lobes is confined to the barrier island and represents the extent of the freshwater. 
Figure 3.D.17 shows chloride concentrations in the upper zone of the Sebastian Freshwater Lens. 

The areal extent of the freshwater of the upper zone is steadily declining. The largest ongoing 
decline in the potentiometric surface is occurring in the Wabasso Beach area. This decrease in 
the amount of available potable water in the Sebastian Freshwater Lens is a result of increased 
chloride concentrations and has occurred concurrently with the increased use of the freshwater 
for human consumption, irrigation, and heat pumps. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

Data regarding the lower zone are not as extensive as that for the upper zone. Therefore, the 
areal extent of the freshwater within the zone cannot be adequately defined. However, some 
information does exist which provides an indication of the limits of the freshwater. In 1985, the 
lower zone of the Sebastian Lens covered an area ranging from Floridana Beach in Brevard 
County to south of the Sebastian Inlet in Indian River County. Figure 3.D.18 depicts the areal 
extent of the freshwater of the lower zone in 1985. 

GOVERNMENT INITIATIVES 

The Federal Government, State of Florida, St. Johns River Water Management District 
(SJRWMD) and Indian River County have enacted non-regulatory programs as well as 
regulations to ensure groundwater resources remain a source of potable water. 

Federal Regulations 

In 1986, the Federal Safe Drinking Water Act (Pl 93-523) was amended to strengthen protection 
of public water system wellfields and aquifers. 

State of Florida 

Department of Environmental Protection 

• Regulations 

As per the Safe Drinking Water Act of 1986, the EPA delegated the authority to enforce drinking 
water standards to the State of Florida. The State's regulations for primary standards are included 
in Chapter 17-550, F.A.C. The State also regulates secondary maximum contaminant levels 
(SMCLs) as enforceable standards. Enforcement of the aforementioned regulations is the 
responsibility of the Florida Department of Environmental Protection (FDEP). The State of 
Florida generally enforces the Federal Government's requirements for most contaminants. The 
following contaminants, however, are subject to more stringent FDEP standards: 

• The FDEP regulates Ethylene dibromide (EBD) at 0.00002 mg/L while the EPA 
standard is 0.00005 mg/L; 

• The FDEP regulates sodium at 160 mg/L. Sodium is not regulated by the EPA; 
and 

• The FDEP regulates the following volatile organic compounds (VOCs) at levels 
more stringent than EPA standards; trichlorothane, carbon tetrachloride, 1,2-
dichloroethane, and benzene. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• The MCL for Total Coliform (TC) bacteria in groundwater is 4 per 100 milliliters 
(mL). 

The following secondary MCLs are also regulated as enforceable standards: color is 15 color 
units; foaming agents is 0.5 mg/L, odor is 3 (odor threshold number). The secondary MCL for 
total dissolved solids (TDS) is 500 mg/L. This standard may be exceeded if no other MCL is 
exceeded. 

A complete listing of contaminants regulated by the FDEP is contained in Table 3.D.3. 

St. Johns River Water Management District 

The task of identifying the nature and extent of groundwater resources available within the state 
has been delegated to the regional water management districts by the FDEP. 

• Regulations 

Figure 3.D.8 depicts the portion of the County that has been identified as an "area of special well 
location and construction criteria" by the FDEP and adopted by rule in accordance with Section 
373.09, F.S. and Chapter 62-524, FAC. According to SJRWMD regulations, new private potable 
water wells are prohibited if the subject property lies within the delineated area and a water 
distribution line is within 500 feet of the subject property. If public water is not available, the 
SJRWMD requires new potable water wells to be located outside of the delineated area, and on 
land least subject to inundation. Prior to being permitted, wells in the delineated area must be 
tested by the DHRS. If well contamination is present, a filter or similar device must be installed 
to protect users from the contaminant. Also, the SJRWMD may require additional protection 
measures if warranted. The general boundaries of the area of special well construction are is 
depicted in Figure 3 .D .19. 

• Water Conservation 

As per Chapter 62-40.412, the SJRWMD restricts inefficient irrigation practices; requires the 
installation of water conserving domestic fixtures; and, prohibits landscape irrigation between 10 
a.m. and 4 p.m. Also, the SJRWMD is considering a regulation to require all heat pump units to 
have return wells and operate in a closed system. Changes to the SJR WMD Water Conservation 
Plan and the current Consumptive Use Permit (CUP) regulations are currently pending. 

• Non-regulatory programs 

The SJR WMD and the County contribute to a joint cost-share program to repair or plug 
abandoned artesian flow wells. Over 220 abandoned flow wells have been repaired or plugged 
since the joint cost share program was initiated in 1993. The location of known abandoned 
artesian flow wells is depicted in Figure 3.D.19. 
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TABLE 3.D.3 

LIST OF CONTAMINANTS REGULATED BY 
FLORIDA DEPT. OF ENVIRONMENTAL PROTECTION (FDEP) 

State of Florida 

NPDWR,a NPDWR,b Pro~sed,c 
Classifications and parameters Units MCL MCLG MCL 

SDWA-86c 

IOC& 

Aluminumh mg/L NR NR NP 

Antimony mg/L 0.006 0.006 NP 

Arsenic mg/L 0.05 0.05 NP 

Asbestos Fibers/L 7E6 7E6 NP 

Barium mg/L 1 1.5 5 

Beryllium mg/L 0.004 0.004 :NP 

Cadmium mg/L 0.005 0,00'.; NP 

Chromium mg/L 0.10 0.10 NP 

Copper mg/L TI 1.3 NP 

Cyanide mg/L 0.2 0.2 NP 

Fluoride mg/L 4.0 4.0 NP 

Lead mg{L TI Zero NP 

Mercury mg/L 0.002 0.002 NP 

Molybdenumh mg/L NR NR NP 

Nickel mg/L 0.1 0.1 NP 

Nitrate and nitrite mg/Las N 10 10 NP 

Selenium mg/L 0.05 0.05 NP 

Silve~ mg/L 0.05 NR NP 

Sodiumh mg/L NR NR NP 

Sulfate mg/L NR NR 400 

Thallium mg/L 0.005 0.002 NP 

Vanacliumh mg/L NR NR NP 

Zinch mg/L NR NR NP 

oci 

Acrylamide mg/L IT Zero NP 

Aclipates mg/L 0.5 0.5 NP 

Alachlor mg/L 0.002 Zero NP 

Aldicarb mg/L 0.003 0.003 NP 

Atrazine mg/L NR NR 0.003 

Carbofuran mg/L 0.04 0.04 NP 

Chlordane mg/L 0.002 Zero NP 

Dalapon mg/L 0.2 0.2 NP 

Dibromochloropropane mg/L 0.0002 Zero NP 

Dibromomethaneh mg/L NR NR NP 

21.1 

~sed,d 
CLG SMCLe 

NP NR 

NP NR 

NP NR 

NP NR 

5 NR 

NP NR 

NP NR 

NP NR 

NP 1 

NP NR 
- NP 2.0 

NP NR 

NP NR 

NP NR 

NP NR 

NP NR 

NP NR 

NP 0.1 

NP NR 

400 250 

NP NR 

NP NR 

NP 5 

NP NR 

NP NR 

NP NR 

NP NR 

0.003 NR 

NP NR 

NP NR 

NP NR 

NP NR 

NP NR 
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TABLE 3.D.3 

State of Florida - Continued 

NPDWR,8 NPDWR,b ProRQsed,c PrWc:sed,d 
Classifications and parameters Units MCL MCLG MCL CLG SMCU 

Dinoseb mg/L 0.007 0.007 NP NP NR 

Diquat mg/L 0.02 0.02 NP NP NR 
Endothall mg/L 0.1 0.1 NP NP NR 

Endrin mg/L 0.002 0.002 NP NP NR 
Epichlorohydria mg/L TI Zero NP NP NR 
Ethylene dibromide mg/L 0.00005 Zero NP NP NR 

Glyphosate mg/L 0.7 0.7 :r-,rp NP NR 

Hexachlorobenzene mg/L 0.001 Zero NP NP 0.008 

Hexachlorocyclopentadiene mg/L 0.05 0.05 NP NP NR 

Lindane mg/L 0.002 0.0002 NP NP NR 

Methoxychlor mg/L 0.04 0.04 NP NP NR 

PAHs mg/L 0.0002 Zero NP NP NR 

PCBs mg/L 0.0005 Zero NP Zero NR 
Pent.achlorophenol mg/L NR NR 0.2 0.2 0.03 

Pichlorum mg/L 0.5 0.5 NP NP NR 

Phthalates mg/L 0.006 Zero NP NP NR 

Simaxine mg/L 0.004 0.004 NP NP NR 

Toxaphene mg/L 0.003 Zero NP NP NR 

Vydate mg/L 0.2 0.2 NP NP NR 

2,4-D mg/L 0.07 0.07 NP NP NR 
2,3,7,8-TCDD mg/L 3E8 Zero NP NP NR 

2,4,5-TP mg/L 0.05 0.05 NP NP NR 

1,1,2-trichloroethane mg/L 0.005 0.003 NP NP NR 

voci 
Benzene mg/L 0.005 Zero NP NP NR 

Carbon tetrachloride m/YL 0.005 Zero NP NP NR 

Cis-1,2-dichloroethylene mg/L 0.07 0.07 NP NP NR 

Chlorobenzene mg/L 0.1 0.1 NP NP NR 

Dichlorobenzene mg/L 0.6 0.6 NP NP 0.005 

Methylene chloride mg/L 0.005 Zero NP NP NR 

Tetrachloroethylene mg/L 0.005 Zero NP NP NR 

Toluene mg/L I 1 NP NP NR 

Trans-1,2-dichloroethylene mg/L 0.1 0.1 NP NP NR 

Trichlorobenzene mg/L 0.07 0.07 NP NP NR 

Trichloroethylene mg/L 0.005 Zero NP NP NR 
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TABLE 3.D.3 

State of Florida - Continued 

Classifications and parameters 
NPDWR,a NPDWR,b ProPQsed,c PrWc:sed,d 

Units MCL MCLG MCL CLG SMCLe 
Vinyl chloride mgl.L 0.002 Zero NP NP NR 

Xylene (total) mgl.L 10 10 NP NP 0.02 

1,2-dichloroethane mgl.L 0.005 Zero NP NP NR 

1, 1-dichloroeth y lene mgl.L 0.007 0.007 NP NP NR 

1,2-dichloropropane mgl.L 0.005 Zero NP NP NR 

1, 1, I -trichloroethane mgl.L 0.20 0.20 NP NP NR 
RADsk 

Beta particle and photon pCi/L NR NR 4-MREMS Zero NR 
radioactivity 

Gross alpha particle pCi/L 15 NR NP NP NR 
activity 

Radium 226 and 228 pCi/L 5 NR 20 Zero NR 
(each) - -
Radon pCi/L NR NR 300 Zero NR 

Uranium pCi/L NR NR 30 20 to 40 NR 

Micros 1 

Giardia lamblia Organisms TI Zero NP NP NR 

Legionella Organisms TI Zero NP NP NR 

Standard plate count Organisms TI Zero NP NP NR 

Total coliforms Col/100 mL NP NP ::;; 1 Zero NR 

Turbidity-GW NTU 1 Zero NP NP NR 

Viruses Number NR NR NP NP NR 
THMm 

Total THM mgl.L 0.1 NR NP NP NR 

Substitutes January 1988n 

Aldicarb sulfone mgl.L NR NR 0.04 0.04 NR 

Aldicarb sulfoxide mgl.L NR NR 0.01 0.01 NR 

Ethylbenzene mgl.L 0.7 0.7 NP NP 0.03 

Heptachlor mgl.L 0.0004 Zero NP NP NR 

Heptachlor epox.ide mgl.L 0.0002 Zero NP NP NR 

Nitrite mgl.L 1 1 NP NP NR 

Styrene mgl.L 0.1 0.1 NP NP 0.01 

SMCL 

Chloride mgl.L NR NR NP NP 250 

. Color cu NR NR NP NP 15 

Copper mgl.L NR NR NP NP l 
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TABLE 3.D.3 

State of Florida - Continued 

NPDWR,a NPDWR,b Proposed,c ~sed,d 
Classifications and parameters Units MCL MCLG MCL CLG SMCLe 

Corrosivity LI NR NR NP NP NC 

Fluoride mg/L NR NR NP NP 2 

Foaming agents mg/L NR NR NP NP 0.5 

Iron mg/L NR NR NP NP 0.3 

Manganese mg/L NR NR NP NP 0.05 

Odor TON NR NR NP NP 3 

pH Units NR NR NP NP 6.5 to 
8.5 

Sulfate mg/L NR NR NP NP 250 

TDS mg/L NR NR NP NP 500 

Zinc mg/L NR NR NP NP 5 

• National Primary Drinking Water Regulation Contaminant Level currently promulgated. 
b National Primary Drinking Water Regulation Contaminant Level Goal currently prcmulgate<:l 
c Proposed National Primary Drinking Water Regulation Contaminant Level currently published and undergoing review and comment. 
d proposed National Primary DDrinking Water Regulation Contaminant Level Goal currently published and undergoing review and comment. 
e Secondary Maximum Contaminant Level. 
r Original list of 83 contaminants to be regulated--referenced within the 1986 Amendments to the Safe Drinking Water Act 
8 Inorganic contaminants. 
h Inorganic contaminants. 
i Organic contaminants. 
i Volatile organic contaminants. 
k Radiological contaminants. 
m Microbiological contaminants. 
D Contaminants substituted for original list contaminants in January 1988 

Notes: CU = color units 
LI = Langlier Index 
mg/L = milligrams per liter 
NA = not available 
NC = noncorrosive 
NP = not proposed 
NR = not regulated 
NTU = nephelometric turbidity units 
pCi/L = picocuries per liter 

TON = total odor nwnber 
TT= treatment technique 
umhos/cm2 = micromhos per square centimeter 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

The SJR WMD has a cost-share program to implement alternative water supply strategies. Under 
this program, funding for 1997 has been awarded to Berry Groves, Inc. to construct a stormwater 
reservoir for agricultural irrigation. The County also received funding to construct the North 
County Reverse Osmosis Treatment Plant. 

Indian ruver County 

• Regulations 

Provisions specifically relating to the protection of groundwater resources contained in the Code 
of Indian River County include the following: a Wellfield and Aquifer Protection ordinance 
(LDR Chapter 931 ); the Excavation and Mining ordinance (LDR Chapter 934); and a Landscape 
ordinance (LDR Chapter 926). 

Following are regulations contained in LDR Chapter 931: 

• The Community Development Department is responsible for maintaining up-to
date regulated area maps of existing and future public water supply wells and their 
zones of protection [931.04]. 

• Non-residential land uses which store, use, handle or produce any regulated 
substance are prohibited from locating in regulated areas unless expressly exempt 
[931.05(1)]. 

Minimum setbacks requirements (from a public water supply well) are applicable 
to the following land uses and structures: 

200 feet - on-site disposal systems; 
300 feet - stormwater retention/detention areas; 
500 feet - wastewater treatment plant discharges, landfills and/or 
collection centers, feed lots or concentrated animal facilities, storage tanks 
for fuel or other regulated substances; and 
1,000 feet - any mining and/or excavation of waterways or drainage 
facilities which intersect the groundwater table [931.05(2)]. 

• The Surficial Aquifer Primary Recharge Overlay District (SAPROD) overlays the 
Atlantic Coastal Sand Ridge. Auto salvage/junk yards and landfills are prohibited 
from locating in the SAPROD. Additionally, any land use which generates 
hazardous waste must have a nondomestic waste disposal system approved by the 
Department of Health and Rehabilitative Services (DHRS) [931.08(2)(a)]. 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

• Excavation incidental to development that results in an average elevation less than 
25 MSL is not permitted in the SAPROD unless approved by the SJRWMD 
[93 l.08(2)(b )]. 

• Stormwater management facilities are not allowed to penetrate the water table in 
the SAPROD [931.08(2)(c)]. 

• Abandoned artesian flow wells must be plugged in conjunction with site 
development [931.09(1)]. 

The generalized location of the SAPROD is displayed in Figure 3.D.20. 

The following regulations are provided in LDR Chapter 934: 

• Dewatering is prohibited within 1,000 feet of a platted subdivision not serviced by 
public water [934.04(7)(6)]. 

• A maximum excavation depth of 25 feet above mean sea level (MSL) is required 
for mining operations located on the Atlantic Coastal Sand Ridge and exempt 
from SJRMWD permitting thresholds [934.07(2)(d)]. 

The following regulations are contained in LDR Chapter 926: 

• A minimum of 50 percent of all new landscape material is required to be 
"moderately" to "very" drought tolerant [926.06(2)]. 

• An underground irrigation system is required for all new development, unless 
specifically exempt. Listed below are the requirements for irrigation systems as 
per LDR Section 926.11 (2)(b ): First, a low-volume distribution system 
appropriate for the landscape must be designed to include sprinkler heads that 
prevent overspray onto impervious surfaces. Second, the system must be 
regulated by an automatic timer/controller and a rainfall/ moisture sensing device 
is required if practicable. Finally, water demand zones must be separated. 

• All new irrigation systems are required to connect to wastewater effluent lines 
when available. In the event wastewater effluent lines are not available, new 
irrigation systems must be designed for connection to proposed wastewater 
effluent lines [926.ll(c)]. 

• Non-regulatory Programs 

As previously mentioned, the County participates in a joint cost-share program with the 
SJR WMD to repair or plug abandoned artesian flow wells. Since 1992, the County's 
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GENERAL LOCATION OF THE SAPROD 
(SURFICAL AQUIFER PRIMARY RECHARGE OVERLAY DISTRICT) 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

Environmental Lands Program has acquired scrub areas, which has resulted in the preservation of 
large tracts of open space in groundwater recharge areas. Also, the County's Utilities Department 
promotes water re-use for landscape irrigation throughout the County. 

ANALYSIS 

The principal purpose of the Analysis section of the Natural Groundwater Aquifer Recharge Sub
Element is to evaluate both of the county's aquifers and to identify the problems and potentials 
associated with each aquifer. A second purpose is to determine if the aquifers will have 
sufficient capacity to satisfy the county's future water demand. 

In 1995, the population oflndian River County was approximately 100,261. This represents an 
increase of 10 percent from the 1990 population of 90,208. By the year 2010, the population is 
expected to reach 135,500. This projection represents a 35 percent increase over the 1995 base 
population. Most new residents in the county have settled in the coastal areas, and this trend is 
expected to continue. The projected population growth will create additional demand for potable 
water. 

Surficial Aquifer 

The surficial aquifer is the source of potable water for most private wells in the county, as well as 
the City of Vero Beach's public water system. Therefore, protecting the quantity and quality of 
groundwater in the surficial aquifer is important for the immediate future growth of the county. 

Water Quantity 

The Atlantic Coastal Sand Ridge and the Ten Mile Ridge are being altered as sand from the 
ridges is excavated for use as construction fill. This has the potential to reduce the recharge area 
and could eventually reduce the overall quantity and yield of the surficial aquifer. Development 
also impacts natural recharge by increasing the amount of impervious surface area. 
Consequently, a reduction in the size of the recharge area reduces the quantity and yield of the 
surficial aquifer. To reduce the impacts of future allow the development on the quantity of water 
in the surficial aquifer, the county will continue to target the acquisition of environmentally
important lands within prime recharge areas. Additionally, the native upland set-aside 
requirements contained in LDR Chapter 929 will remain in effect for development sites larger 
than five (5) acres. Combined, these actions should recharge areas for the surficial aquifer by 
2000. 

Indian River County's proposed North County water treatment facility will distribute treated 
groundwater supplied by the Floridan aquifer. Once the proposed North County plant becomes 
operational at full capacity and the extension of water distribution lines is completed, the County 
will become less dependent upon private wells tapping the surficial aquifer. According to 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

SJRWMD Report #SJ94-PP6, reduced reliance on the surficial aquifer will produce a two (2) 
foot rise in the water table in the eastern portion of the City of Vero Beach's wellfield by 2010. 

Water Quality 

According to the USGS Water Resources Investigation Report #88-4073, drainage or diversion 
of surface water and changes in land use that have accompanied development may have altered 
the natural water balance that existed in the past. Also, groundwater from the Floridan aquifer 
used for flood irrigation has had a significant effect on the water quality of the surficial aquifer. 
Furthermore, water levels above sea level have historically prevented lateral intrusion of 
saltwater in the coastal areas from infiltrating the potable water zone of the surficial aquifer. 
Excessive pumping, however, has lowered water levels enough to cause saltwater intrusion in 
some parts of the County. 

According to the Future Land Use Element, the majority of existing development is located in 
the south portion of the county, along U.S. Highway 1 and in the State Road 60 corridor. Most 
new commercial and industrial development will be directed to these established nodes. 
Concentrating commercial and industrial development along U.S. Highway 1 would appear to 
present a dilemma since increased density could potentially exacerbate the aforementioned 
impacts caused by development. However, the county's wellfield and aquifer protection 
ordinance (LDR Chapter 931) in conjunction with state regulations has proven effective in 
reducing the risk of contamination of the surficial aquifer. This is evidenced by the fact that all 
of the contaminated sites discovered by the DHRS have been linked to abandoned dump sites or 
leaking underground storage tanks (LUSTs) that existed prior to 1990. To date, no 
contamination has been linked to sites that have been developed since the adoption of the 
ordinance. 

Chloride concentrations from most wells that tap the surficial aquifer system in the Vero Beach 
well field have remained relatively unchanged since the early 1980's. However, as previously 
mentioned in the Existing Conditions section, contamination was discovered in six (6) public 
supply wells in the City of Vero Beach's wellfield in the late 1980's. Since the City began a 
remediation program in 1989, the spread of contamination has been controlled, and groundwater 
contamination levels have decreased substantially. In fact, one production well is no longer 
considered contaminated. 

Floridan Aquifer 

Water Quantity 

• Natural Groundwater Aquifer Recharge Areas 

The groundwater aquifer recharge areas for the Floridan aquifer are located in the Osceola Plain 
west of Blue Cypress Lake. Currently, the land uses in this area consist of pastoral open space 
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Comprehensive Plan Natural Groundwater Aquifer Recharge Sub-Element 

and livestock grazing. These lands have not been affected by development nor are they 
threatened by development. However, the western section of Indian River County is not 
considered a "prime recharge area" by the SJRWMD. Although there are no plans for land uses 
changes, there is a need for coordination with Okeechobee County, Osceola County and Brevard 
County to ensure the preservation of natural land uses in the adjacent area to the west and 
northwest of the county. 

• Estimated Water Demand for 2010 

Urban development has replaced groveland along most of U.S. Highway 1 and State Road 60 
(east oflnterstate 95). Due to changes in the land use pattern and the expansion of more 
efficient agricultural irrigation systems, agricultural demand is expected to decrease to 
approximately 49.09 MGD by 2010. Industrial and recreational demand should experience a 
slight increase by 2010. 

Due to the higher yield of the Floridan aquifer and the fact that it is less susceptible to 
contamination, this aquifer has been chosen as the source of water for the county's existing and 
proposed potable water plants. The surficial aquifer will remain the primary source of water for 
the City of Vero Beach and most private wells. However, the City of Vero Beach also utilizes 
the Floridan aquifer to supplement demand. The projection of future trends shows a change of 
use from the surficial aquifer to the Floridan aquifer. 

• South County ROWTP 

By 2010, thirteen (13) production wells will be required to maintain the estimated water demand 
of 22.67 MGD. The potential well field yield models for the South County facility indicate that a 
sustained yield in excess of 22 MGD is possible. However, the models do not assess the impact 
to water quality from pumping 22+ MGD. Drawdowns of 30 to 35 feet are likely to have a 
substantial impact on water quality due to upconing of saline water (Brown and Caldwell, 1993). 

• North County ROWTP 

According to the Indian River County Utilities Department Master Plan, peak water demand 
from the North County ROWTP service area is expected to be 15.04 MGD by 2010. To meet 
this demand, a total of nine (9) production wells, each with a capacity of 1,400 GPM, will be 
required. Hydrological modeling of the wellfield indicates that a sustained withdrawal of 16 
MGD will result in drawdowns of 20 to 25 feet (Brown and Caldwell, 1993). 

• North Beach ROWTP 

Five (5) production wells will be required to meet the water demand of 3.40 MGD by 2010. 
Groundwater modeling data are not available for this site. Due to water quality degradation, 
future production wells will be located offsite. 
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According to SJRMWD Report #SJ94-PP6, public water supply withdrawal is expected to more 
than double to 38.17 MGD by the year 2010. Increased demand coupled with greater reliance on 
the Floridan aquifer as the main public supply source is expected to cause localized drawdowns 
near public supply wellfields and should be carefully monitored. 

In the Future Land Use Element and the Conservation Element of the Comprehensive Plan, 
conservation of aquifer recharge areas for the Floridan aquifer as well as the surficial aquifer is 
discussed in detail. Further discussion of septic tanks and distribution of potable water is 
contained in the Sanitary Sewer Sub-Element, the Potable Water Sub-Element and the Future 
Land Use Element. 

Water Quality 

• Saltwater Intrusion 

Saltwater intrusion could potentially contaminate the Floridan aquifer. The principal source of 
this saltwater intrusion is over-pumping. Contamination of the Floridan aquifer has the potential 
to impact native vegetation, reduce agricultural yields, and increase the cost of treating water for 
public supply. 

• Sebastian Freshwater Lens 

The Sebastian Lens is a confined pocket of potable water within the Floridan aquifer. The 
confining layers of the Sebastian Freshwater Lens prevent recharge of the aquifer as well as 
intrusion of water containing high chloride concentrations. This is a non-replenishable source of 
groundwater; therefore, it should be carefully "mined" only for domestic consumption with 
continual monitoring. Also, there is a need for coordination with Brevard County in relation to 
use of water from the Sebastian Freshwater Lens. 

• Water Treatment 

According to the Indian River County Utilities Department Master Plan, the raw water chloride 
concentration currently averages 250 mg/L at both the South County ROWTP and the proposed 
North County ROWTP. Based on current values, a significant increase in chloride 
concentrations could occur before unacceptable levels of chlorides result. 

Water quality concerns at the North Beach facility include reducing the levels of sodium, 
chlorides and total dissolved solids (TDS). An increase in raw water chloride levels could be 
managed. However, potable water production capacity would be decreased due to a proportional 
reduction in raw blend waters. 

When chlorides combine with naturally occurring organic carbon and other chemicals in 
groundwater, trihalomethanes (THMs) are formed. THMs are potentially carcinogenic chemicals 
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that have been linked to cancer. The Florida Department of Environmental Protection's (FDEP) 
standard for THMs is 0.1 mg/L. Both the North Beach and South County facilities have 
established future Maximum Contaminant Levels (MCLs) for Total Trihalomethanes (TTHM) at 
the 0.075 mg/L level. Therefore, limiting THMs is not a treatment concern at the present time. 
However, ifTTHM MCLs are established below the 0.075 mg/L level, the County could 
maintain compliance through the following methods: reducing raw water bypass thereby 
limiting production capacity; or by modifying the chlorination process to reduce THM formation. 

Contamination of the Floridan aquifer by heavy metals, herbicides, pesticides and synthetic 
organic chemicals (SOCs), volatile organic compounds (VOCs), and/or biological contamination 
is remote. In the event contamination were to occur, the County's state-of-the-art reverse 
osmosis treatment process has the capability to remove the aforementioned pollutants at a 
relatively high rejection rate (>80 percent) (Brown and Caldwell, 1993). 

PLAN 

Due to the Indian River County's increasing population and expanding urbanization, the county 
must focus on the protection of its groundwater resources. The Plan's primary purposes are to 
protect aquifer recharge areas, to conserve water from the aquifers, and to prevent groundwater 
contamination. As part of this sub-element, goals, objectives, and policies have been formulated 
to support the previously mentioned purposes. Following is a summary of measures that the 
County should undertake to achieve the primary purposes of the plan: 

Regarding groundwater quantity and conservation, the county's stormwater management 
regulations should continue to emphasize the preservation of natural drainage features and the 
use of retention facilities to maximize aquifer recharge. Also, the County should consider 
adopting regulations to require wet season water table elevations to be maintained. 
Furthermore, the county should continue to encourage re-use of treated effluent for irrigation in 
urban areas to decrease water consumption. 

Regarding groundwater quality, there are not sufficient data at the present time to designate 
scientifically-based wellhead protection areas (WHPAs). When data from the Groundwater 
Basin Resource Availability Index (GWBRAI) become available, the county will coordinate with 
the St. Johns River Water Management District to develop scientifically-based WHPAs. Also, 
the County should actively participate with the St. Johns River Water Management District 
(SJRWMD), Florida Department of Environmental Protection (FDEP), and other government 
agencies to develop regional policies and programs to protect groundwater aquifer recharge 
areas. 
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GOAL, OBJECTIVES AND POLICIES 

GOAL 

It is the goal oflndian River County to protect the function of natural groundwater aquifer 
recharge areas, to prevent the contamination of groundwater and to extend the life span of the 
county's aquifers through water conservation. 

Objective 1 Protection of Water Quality 

Through 2020, there will be no instances of contamination of groundwater aquifers or 
public supply wells within the county. For the purpose of this Objective, water quality will 
be based on primary and secondary maximum contaminant levels (MCLs), as defined by 
the FDEP in Chapter 17-550, F.A.C. 

Policy 1.1 : By 1999, the county shall update the Surficial Primary Recharge Overlay District 
(SAPROD) map using a geographic information systems (GIS) fonnat. 

Policy 1 2: By 1999, the county will assist the SJRWI'vfD and FDEP in developing a Wellhead 
Protection Area (WHP A) map for Indian River County by providing the following information: 

• the location of existing public wellheads; 
• the proposed location of future public wellheads; and, 
• potential conflicts between existing and future land uses and public wellhead 

protection areas. 

The WPHA map will be compatible with the county's G.I.S. database. 

Policy 1.3: The county shall continue to prohibit the location of septic systems within two 
hundred feet of a public water supply well, unless otherwise approved by the FDEP or HRS. 

Policy l .4: The county, through its stom1water permitting processes, shall ensure that 
stormwater management structures, except those located within the SAPROD, are designed to 
function as aquifer recharge areas. 

Policy 1.5: The county shall continue to protect existing and future public water supply wells 
from contamination by continuing to implement Chapter 931 of the County's land development 
regulations and by prohibiting any non-residential land use which stores, handles, or produces a 
toxic degradation or petroleum-based product, or any substance regulated under 40 CFR 302, 40 
CFR 122.21, and/or Chapter 487, F.S. from locating within 1,000 feet of a public water supply 
well. The minimum radial separation distances for land uses and structures from public wellhead 
regulated areas are as follows: 
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• 200 feet for on-site disposal systems, unless approved by the FDEP or DHRS; 

• 300 feet for wet retention/detention areas, unless approved by the SJRWMD; 

• 500 feet for landfill and/or transfer stations, above ground or underground storage 
tanks, feed lots and animal facilities, and WWTP effluent discharges, unless 
approved by the FDEP; 

• 1,000 for any mining and/or excavation of waterways or drainage facilities which 
intersect the water table. 

Policy 1.6: The county shall prohibit new developments or changes of uses that produce 
hazardous materials from locating on the Atlantic Coastal Sand Ridge or the Ten Mile Ridge 
areas oflndian River County. 

Policy 1.7: The county shall continue to prohibit injection wells for the disposal of wastewater. 

Policy 1.8· The county, in cooperation with the Indian River Soil and Water Conservation 
District (IRSWCD ), shall discourage the use of flood irrigation with water from the Floridan 
aquifer by providing incentives for low volume irrigation systems. 

OBJECTIVE 2: Preserving the Quantity of the Surficial Aquifer 

Through 2020, there will be no reduction in the availability of groundwater from the 
surficial aquifer. For the purpose of this Objective, water quantity will be based on an 
average well depth of 90 feet for domestic wells that tap the surficial aquifer, and on data 
that will be available in the Groundwater Basin Resource Availability Inventory 
(GWBRAI), pending completion by the SJRWMD. 

Policy 2 1 : The county shall implement water conservation measures, as designated in the 
policies under Objective 4 of the Potable Water Sub-Element and Objective 4 of the Sanitary 
Sewer Sub-Element, to protect the surficial aquifer from depletion. 

Policy 2 2· By 1999, the county shall adopt a water conservation ordinance to minimize the 
unnecessary and wasteful use of groundwater from the surficial aquifer. 

Policy 2.3: The county shall use natural groundwater aquifer recharge areas for passive parks 
and open space. 

Policy 2 4: To ensure preservation of the surficial aquifer, the county shall continue to issue 
permits for all proposed excavation/mining projects in the unincorporated county that are exempt 
from SJRWMD permitting requirements. For proposed excavation/mining projects that are 
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located along the Atlantic Coastal Sand Ridge and are exempt from SJR WMD permitting 
requirements, the county shall prohibit the following: 

• excavation within 1,000 feet of a public supply wellfield; 
• excavation within 1,000 feet of any platted subdivision not serviced by potable 

water; and, 
• excavation that results in an average elevation less than 25 feet above mean sea 

level. 

Policy 2 5: The county shall preserve the aquifer recharge function of palustrine wetlands by 
adopting the Comprehensive Wetlands Management Program, as described in the Conservation 
Element. 

Policy 2.6: The county will require all wet detention/retention ponds with a surface area greater 
than one ( 1) acre be designed to utilize storm water runoff for irrigation. 

OBJECTIVE 3: Preserving the Quantity of the Floridan Aquifer 

There will be no reduction in the availability of groundwater from the Floridan aquifer 
through 2020. For the purpose of this Objective, Floridan aquifer quantity will be based 
on an average yield of 650 gallons per minute (GPM) for water supply wells that tap the 
Floridan aquifer. Also, data contained in the Groundwater Basin Resource Availability 
Inventory (GWBRAI) will be used to measure aquifer quantity, pending completion by the 
SJRWMD. 

Policy 3 .1 : The county shall protect and preserve open space in the west portion of the county, 
which has been identified as a natural groundwater aquifer recharge area for the Floridan aquifer, 
by designating those areas for agricultural use with a very low residential density, as depicted on 
the future land use map. 

Policy 3.2: The county shall coordinate with the SJRWMD and the IRSWCD to encourage the 
use of low volume irrigation systems to prevent over pumping from the Floridan aquifer. 

Policy 3 .3: The county shall continue to require that new developments install a minimum of 
50% water-conserving xeriscape plant material, as specified in the Landscape ordinance. 

Policy 3.4: The county shall reuse 100% of treated wastewater effluent for irrigation to prevent 
over pumping of the Floridan aquifer. 

Policy 3.5: The county shall renew its annual contract with the SJRWMD to identify and plug or 
repair abandoned free flowing artesian wells. 
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OBJECTIVE 4: Intergovernmental Coordination 

By 2000, Indian River County will have written intergovernmental coordination 
agreements with local governments and state agencies to ensure protection of the natural 
groundwater aquifer system. 

Policy 4.1: The county shall cooperate with agencies, such as the SJRWMD and the FDEP, in 
performing assessments of groundwater resources, and shall review any recommendations for 
incorporation into the land development regulations. County support shall include, but not be 
limited to, providing information, providing staff assistance, and implementing 
recommendations. 

Policy 4.2: The county shall assist the SJRWMD with updating SJRWMD's Needs and Sources 
Assessment by providing water use data relating to agricultural irrigation, recreational irrigation, 
and public supply. 

Policy 4.3: The county will assist the SJR WMD in coordinating with the other counties to the 
west and northwest oflndian River County to protect the natural groundwater aquifer recharge 
areas of the Floridan aquifer by maintaining a very low land use density in these areas, 
compatible with densities identified in the Indian River County future land use map. 

Policy 4.4- The county shall continue to utilize existing interlocal agreements with other local 
governments, as identified in table 11.3 of the Intergovernmental Coordination Element, to 
ensure maximum efficiency of water management, by combining resources and eliminating 
duplication. 

Policy 4.5: By 2003, the county, in coordination with the state and other local governments, 
shall study the feasibility of combining the operational responsibilities of all water related 
activities under one agency to eliminate duplication of effort and to ensure efficient protection 
and provision of water for various uses. 

OBJECTIVE 5: Capital Improvements 

By 2000, the County shall protect a minimum of 100 additional acres of aquifer recharge 
areas for the surficial aquifer through conservation easements and fee simple acquisition. 

Policy 5 .1 · The county will maintain a seven (7) year schedule of capital improvement needs for 
public facilities, to be updated annually in conformance with the review process for the Capital 
Improvements Element of this plan. 

Policy 5.2: The county shall pursue state and federal sources of funding available for the 
preservation and protection of environmentally sensitive areas, such as natural groundwater 
aquifer recharge areas. 
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Po]icy 5.3: The county shall evaluate and rank proposed capital improvement projects for the 
acquisition and preservation of the natural groundwater aquifer recharge areas according to the 
following guidelines: 

• Level One - Whether the acquisition is needed to protect public health, to protect 
the function of aquifer recharge, and to fulfill the county's legal commitment to 
provide water services. 

• Level Two - Whether the acquisition will improve the existing condition and 
prevent or reduce future capital costs. 

Policy 5 4: By 2000, the county will develop standard operating procedures for groundwater 
quality monitoring. 

PLAN IMPLEMENTATION 

An important part of any plan is its implementation. Implementation involves execution of the 
plan's policies by taking actions and achieving results. 

For the Natural Groundwater Aquifer Recharge Sub-Element, implementation involves various 
activities. While some of these actions will be ongoing, others are activities that will be taken by 
certain points in time. For each policy in this element, Table 3.D.4 identifies the type of action 
required, the entity or entities responsible for taking the action, the timing, and whether or not the 
policy necessitates a capital expenditure. 

To implement the Natural Groundwater Aquifer Recharge Sub-Element, several types of action 
must be taken. These include, but are not limited to: revisions to land development regulations 
and ordinances, intergovernmental coordination, and provision of funding. 

Overall plan implementation responsibility will rest with the planning department. Besides its 
responsibilities as identified in Table 3.D.4, the planning department has the additional 
responsibility of ensuring that other entities discharge their responsibilities. This will entail 
notifying other applicable departments of capital expenditures to be included in their budgets, 
notifying other departments and groups of actions that must be taken, and assisting other 
departments and agencies in their plan implementation responsibilities. 

EVAI ,UATION & MONITORING PROCEDURES 

To be effective, a plan must provide a means for implementation and a mechanism for assessing 
the plan's effectiveness. Generally, a plan's effectiveness can be judged by the degree to which 
the plan's objectives have been met. Since objectives are structured, to be measurable and to 
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have specific timeframes, the plan's objectives are the benchmarks used as a basis to evaluate the 
plan. 

Table 3.D.5 identifies each of the objectives of the Natural Groundwater Aquifer Recharge Sub
element and the measures used to evaluate progress in achieving the objectives. Table 3.D.5 also 
identifies an anticipated date of completion for each objective. 

The planning department staff will be responsible for monitoring and evaluating the Natural 
Groundwater Aquifer Sub-Element. This will involve compilation of information, when 
available, regarding groundwater quantity and quality. 

While monitoring will occur on a periodic basis, formal evaluation of the Natural Groundwater 
Aquifer Recharge Sub-Element will occur every five (5) years in conjunction with the Evaluation 
and Appraisal of the Comprehensive Plan. Besides assessing progress, the Evaluation and 
Appraisal Report (EAR) will also be used to determine if the Natural Groundwater Aquifer 
Recharge Sub-Element's objectives and policies should be maintained, revised or deleted. In this 
way, the monitoring and evaluation of the Natural Groundwater Aquifer Recharge Sub-Element 
will provide a means of determining the degree of success of the plan's implementation, as well 
as, providing a mechanism for evaluating needed changes to the Sub-Element. 

TABLE 3.D.4 
Natural Groundwater Aquifer Recharge Sub-Element Implementation Matrix 

Policy Type of Action Responsibility Timing Capital Expenditure 

1.1 Update SAPROD map to G.J.S. format Planning Dept. 1999 NO 

Assist in developing WHP A map by providing Planning Dept./Utilities 
1.2 information Dept./SJRWMD/FDEP 1999 NO 

1.3 Restrict location of septic tanks FDEP/DHRS Ongoing NO 

1.4 Stormwater management structure design Public Works Ongoing NO 

Continue enforcing LDR Chapter 931 to protect 
1.5 public supply wellheads Planning Dept. Ongoing NO 

1.6 Restrict hazardous materials in NGAR areas Planning Dept. Ongoing NO 

1.7 Prohibit new injection wells Planning Dept. Ongoing NO 

1.8 Discourage flood irrigation IRSWCD Ongoing NO 

Implement Objective 4 of the Potable Water Sub-
Element and Objective 4 of the Sanitary Sewer Sub- Planning Dept./City of YB 

2.1 Element Utilities/SJRWMD Ongoing NO 

2.2 Adopt water conservation ordinance BCC/Planning Dept. 1999 NO 
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Policy 

2.3 

2.4 

2.5 

2.6 

3.1 

3.2 

3.3 

3.4 

3.5 

4.1 

4.2 

4.3 

4.4 

4.5 

5.1 

5.2 

5.3 

5.4 

BCC: 
FDEP: 
SJRWMD: 
IRSWCD: 
DHRS: 

Type of Action Responsibility 

Planning Dept./ 
Use NGAR areas for parks and open space Public Works 

Continue to issue permits for proposed mining Planning Dept./ 
projects exempt from SJRMWD regulations Eublic YlQtks 

Adopt Comprehensive Wetlands Management 
Program Planning Dept. 

F.S. 298 Districts/ 
Require all stormwater ponds over I acre to utilize SJR WMD/IRSWCD/ 
runoff for irrigation Public Works 

Preserve open space in the western county Planning Dept. 

Encourage use of!ow volume irrigation IRSWCD/SJRWMD 

Require 50% xeriscape for new developments Planning Dept. 

!RC Utilities Dept/ City of 
Reuse I 00% of treated wastewater effluent Vero Beach Utilities 

Plug/repair abandoned flow wells Planning Dept./SJRWMD 

Coordinate/Provide assistance SJRWMD/FDEP/IRC 

Provide water use data to the SJRMWD SJRMWD/Utilities Dept. 

Intergovernmental coordination 

Inter local agreements 

Study combining responsibilities of Utilities 
Department 

Maintain 7 year schedule of capital improvements 

Pursue state and federal funding sources 

CIP Evaluation/Prioritization 

Develop SOP for groundwater monitoring 

Board of County Commissioners 
Florida Department of Environmental Protection 
St. Johns River Water Management District 
Indian River Soil and Water Conservation District 

SJRMWD 

BCC/SJRWMD/ 
Municipalities 

BCC/Utilties Dept./ 
Municipalities 

Utilities Dept./ 
Finance Dept. 

Planning Dept. 

Utilities Dept./ 
Finance Dept. 

FDEP/SJRWMD/HRS/ 
Utilities Dept. 

Florida Department of Health and Rehabilitative Services (Environmental Health) 

Community Development Department 

Timing Capital Expenditure 

Ongoing NO 

Ongoing NO 

Ongoing NO 

Ongoing YES 

Ongoing NO 

Ongoing NO 

Ongoing NO 

Ongoing YES 

Ongoing YES 

Ongoing NO 

Ongoing NO 

Ongoing NO 

Ongoing NO 

2003 NO 

Annual YES 

Ongoing NO 

Ongoing NO 

Ongoing NO 
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TABLE 3.D.5 
NATURAL GROUNDWATER AQUIFER RECHARGE SUB-ELEMENT 

EVALUATION MATRIX 

OBJECTIVE MEASURE IIMEFRAME 

1 No instances of contamination of groundwater Ongoing 
aquifers or public supply wells, based on primary 
and secondary MCLs, as defined by the FDEP 

2 Availability of groundwater from the surficial 2020 
aquifer 

3 Availability of groundwater from the Floridan 2020 
aquifer 

4 Inter-governmental coordination mechanisms 2000 

5 Amount of natural groundwater aquifer recharge 2000 
areas preserved 
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CHAPTER 934. 

EXCAVATION AND MINING 

Sec. 934.01. Short title and purpose. 
Sec. 934.02. Definitions referenced. 
Sec. 934.03. Prohibited activity. 
Sec. 934.04. Exemptions. 
Sec. 934.05. Water management 

standards. 
Sec. 934.06. Reserved. 
Sec. 934.07. Mining permit regulations. 
Sec. 934.08. Reserved. 
Sec. 934.09. Use of public and private 

roads. 
Sec. 934.10. Duration and completion of 

permits. 
Sec. 934.11. Reserved. 
Sec. 934.12. Mining permit fees. 

Section 934.01. Short title and purpose. 

(1) This chapter shall be known and may be cited as the "Indian River County Excavation and 
Mining Ordinance." 

(2) The Indian River County Board of County Commissioners finds that in order to prevent public 
nuisances, safety hazards and damage to private and public property in the excavation of land, and in order to 
protect the environment, including the quality and quantity of ground and surface waters, it is necessary to 
regulate excavation activities, including mining, in Indian River County. 
(Ord. No. 90-16, § 1, 9-11-90) 

Section 934.02. Definitions referenced. 

The definitions of certain terms used in this chapter are set forth in Chapter 901, Definitions, of the 
Indian River County Land Development Code. 
(Ord. No. 90-16, § 1, 9-11-90) 

Section 934.03. Prohibited activity. 

It shall be illegal and subject to the penalties provided herein for any person, association, corporation or 
other entity to excavate, or mine (as defined in Chapter 901) any real property in Indian River County, without 
first obtaining a mining permit for such activity, except as exempted in section 934.04 of this chapter. It shall 
also be unlawful for any excavation, or mining activity governed by a county permit issued in accordance with 
this ordinance to occur contrary to the conditions of such permit, subject to the penalties provided herein. 
(Ord. No. 90-16, § 1, 9-11-90) 

Section 934.04. Exemptions. 
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The following activities shall be exempted from the permitting requirements of this chapter, except as 
specifically indicated: 

(1) Agricultural use projects, including agricultural drainage canals, and irrigation work incidental to 
agricultural operations and stock watering ponds, provided that: 

(a) The property is agriculturally zoned, or if the property is not so zoned, the agricultural 
use project is allowed in accordance with Chapter 904, Nonconformities, of the county 
land development code; 

(b) No excavated material is removed from the subject property; 

(c) No excavation shall take place within fifty (50) feet of the property line; however, a ditch 
or canal may be excavated within fifty (50) feet of or along the property line, if written 
approval is obtained from affected property owners; and 

(d) Wetlands are protected from the excavation activity, in accordance with the provisions of 
this chapter. 

(2) Earth moving in conjunction with the installation of a utility, wherein the excavation is to be 
backfilled. 

(3) Construction of state, federal, or local public roads and public works within the limits of public 
property. 

(4) Graves. 

(5) Approved sanitary landfills. 

(6) Any activity regulated by the Florida Electrical Power Plant Siting Act and the Transmission 
Line Siting Act (Part II, Chapter 403, F.S.) to the extent that the provisions of this chapter are 
pre-emptied by said Acts. Maintenance activities undertaken by a public utility as defined in 
Section 366.02, Florida Statutes (1983) with regard to existing electrical power plants, their 
reservoirs and other related facilities. 

(7) Excavation incidental to development permits. 

(a) Excavation incidental to any authorized Indian River County development order or 
permit, including approved site plans, subdivision plats, final development plans and/or 
building permits, whereby no more than five thousand (5,000) cubic yards of excavated 
materials are removed from the premises. This paragraph shall not be construed to 
exempt excavation activities resulting in the creation of a waterbody from satisfying the 
water management standards of section 934.05 of this chapter. 

(b) For excavation incidental to authorized site plans, subdivisions, or planned developments, 
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excavation material removal from the premises may exceed five thousand (5,000) cubic 
yards, provided that: 

1. The extraction process and hauling of excavated materials from the premises is 
completed within two (2) months of commencement of project construction, 
following the issuance of a county land development permit or release of an 
approved site plan, as applicable, and provided that such extraction and hauling is 
limited to occurring between the hours of 7:00 a.m. and 5:00 p.m. Monday 
through Friday; 

2. Water depth within a created waterbody (as applicable) shall not exceed twelve 
(12) feet; 

3. The provisions of section 934.07(5) are satisfied, pertaining to the posting of 
compliance and restoration bonds; 

4. The provisions of section 934.09 are satisfied, pertaining to the hauling of 
excavated materials on public and private roads; 

5. The provisions of section 934.05 are satisfied, pertaining to water management 
standards for created waterbodies; and 

6. No dewatering occurs within one thousand (1,000) feet of any platted subdivision 
that is not serviced by public water; 

7. Incidental to construction mining activity on projects over three hundred fifty 
(350) acres in size may be permitted for a total ofup to eighteen (18) months from 
the date of commencement of construction of the project's water management 
system, if each of the following conditions is satisfied as determined by the public 
works director and the community development director: 

• That a site plan application is submitted which provides sufficient information to 
demonstrate compliance with all applicable Chapter 934.04(7)(b) standards. 

• That the quantity of excess fill produced by project construction and proposed to 
be hauled off-site is the result of complying with water management or 
environmental requirements, or recommendations from jurisdictional agencies. 

• That the quantity of excess fill to be hauled off-site requires more than two (2) 
months of excavation and hauling activity. An initial permit allowing four ( 4) 
months of mining and hauling activity may be issued by county staff. An initial 
extension of six ( 6) months, a second extension of four ( 4) months, and a third 
extension of four ( 4) months, may be granted by staff if the applicant has 
demonstrated compliance with county mining regulations for the initial period(s) 
of mining activity and if the applicant demonstrates that the requested 
extension(s) is (are) necessary to excavate and haul the quantity of material 
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involved. 

• As a condition of site plan approval for an incidental to construction mining 
operation conducted under this subsection [934.04(7)(b)7.], the public works 
director may require public road repair work or funds or security to guarantee 
such work, representing an amount ofup to twenty thousand dollars ($20,000.00). 
The public works director may adjust this amount for inflation, with 1996 as the 
base year. 

(8) Maintenance dredging of lakes or canals. 

(9) A pond or ponds on a single-family residential lot, provided that: 

(a) The total surface area of the pond or ponds is not greater than one-half ( 1/2) acre in size 
or thirty-five (35) percent of the lot, whichever is more restrictive; 

(b) No excavation takes place within fifty (50) feet of the lot property line. Notwithstanding, 
in cases where the pond is necessary to meet stormwater management cut and fill balance 
requirements, said setback may be reduced to twenty-five (25) of parcel width 
perpendicular to a given lot line, as applicable; 

( c) The excavation does not disturb any existing wetland; 

( d) Pond depth does not exceed twelve (12) feet; 

(e) Side slopes are not greater than one foot vertical to four (4) feet horizontal; 

(f) There will be no hauling of excavated material from the property, unless the excavation is 
conducted to satisfy cut and fill balance requirements for stormwater management 
purposes, as verified by the county engineer, provided removal of excavated material off
site is the minimum necessary to satisfy said requirements; 

(g) It is demonstrated that the pond excavation is the minimum necessary to satisfy the 
intended use of fill on-site, as applicable; and 

(h) A pond permit is obtained from the county planning division, including the posting of a 
five hundred dollar ($500.00) bond to be returned upon verification by county staff that 
the above criteria have been satisfied. 

(Ord. No. 90-16, § 1, 9-11-90; Ord. No. 96-6, § 22, 2-27-96; Ord. No. 98-9, § 1, 5-19-98) 

Section 934.05. Water management standards. 

On project sites exceeding ten (10) acres in area, any excavation or mining activity in the unincorporated 
county which results in the creation or expansion of a waterbody (as defined in Chapter 901) shall be subject to 
the following standards, except as specifically exempted in Section 934.04 of this chapter. The requirements of 
this section shall not apply to small lot single-family subdivisions, which, as designated in Section 971.41(9), 
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are expressly to provide workforce or affordable housing. 

(1) A littoral zone(s) shall be established as part of the created waterbody. A design and 
management plan must be submitted which shall: 

(a) Include a topographic map of the proposed littoral zone(s) showing the control elevation 
contour and the minus two-and-one-half-foot control water elevation contour, and include 
a cross-sectional view of the littoral zone(s) planting design, showing the required slopes 
from the top of the bank to a depth of two and one-half (2 1/2) feet below the control 
water elevation; 

(b) Specify how vegetation is to be established, including the extent, method, type and timing 
of any planting provided; 

( c) Provide a description of any water management procedures to be followed in order to 
ensure the continued viability and health of the littoral zones; 

( d) Include a plan view which documents the location and extent of the littoral zones, 
including the percentage of the waterbody surface area (at control elevation) covered by 
vegetated littoral zones. 

(2) The established littoral zone(s) shall consist of native vegetation, and shall be maintained 
permanently as part of the waterbody. All landscaping, littoral zone revegetation plans and lake 
management plans shall comply with St. John River Water Management District rules. 

(3) Littoral zone design requirements: 

(a) The slope for the planted littoral zone shall be no steeper than one (1) foot vertical to ten 
(10) feet horizontal to a distance of five (5) feet waterward of the designated planted 
littoral zone area. Excluding the planted littoral zones, slopes shall not exceed one (1) 
foot vertical to four (4) feet horizontal. Certified drawings of the littoral zone slopes must 
be sent to the planning division within thirty (30) days of slope construction. 

(b) Littoral zones must be at least thirty (30) percent of the waterbody surface area, or 
twenty-one (21) square feet per lineal foot of shoreline, whichever is less. Littoral zones 
must be located between one (1) foot above ordinary water level (OWL) and two (2) feet 
below OWL, as determined by the applicant's engineer or designee unless otherwise 
approved by the community development director or his designee. 

( c) The littoral zone must be provided with a minimum of six ( 6) inches of sand topsoil mix 
unless otherwise approved, and planted with at least five ( 5) species at an average 
spacing of two (2) feet on center. Inter-plant spacing will vary with species, and must be 
depicted on the littoral zone vegetation plan. 

(d) A minimum of one tree shall be provided for every five hundred (500) square feet of 
littoral zone coverage. The proposed trees must be a minimum of five (5) feet in height at 
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time of planting (measured at planting depth) and consist of native, freshwater wetland 
varieties (e.g. red bay, red maple, bald cypress, loblolly bay). 

( e) Appropriate species for littoral zone plantings, including trees, are listed in Chapter 926, 
Appendix E. 

( 4) Conformance: 

(a) The planted littoral zone must meet an eighty (80) percent coverage within six (6) 
months, and be less than five (5) percent exotic or invasive non-native plant species after 
the first year. Monitoring reports are required, and must be submitted to staff at time zero 
(0), ninety (90) days, six (6) months, and one (1) year after planting. The applicant must 
notify the planning division forty-eight ( 48) hours prior to completion of littoral zone 
planting. 

(b) Littoral planting zones are to be identified graphically and in writing on a restrictive 
covenant in a form acceptable to the county attorney. The plat, if applicable, must 
reference the restrictive covenant. The exact language as seen in the Littoral Zone 
Restrictive Covenant must be followed. The restrictive covenant and plat, if applicable, 
must be reviewed by the planning division prior to recording. A copy of the recorded 
restrictive covenant must be provided to staff prior to approval of the land development 
permit. 

( c) Planting of the littoral zones must be completed prior to issuance of a certificate of 
completion or the first certification of occupancy for any lot adjacent to or abutting the 
lake, whichever occurs first. 

( d) All excavations must comply with "Best Management Practices for the Construction 
Industry." 

( e) Planted littoral zones must be maintained in perpetuity in compliance with these planting 
requirements, and with "Best Management Practices." 

(5) There will be no significant adverse off-site impact on groundwater quality or groundwater 
levels. In the event of dewatering associated with excavations (including mining), the applicant 
shall present evidence that no salt-water intrusion and/or reduction in quality or quantity of well 
water available to properties within one-fourth ( 1/4) mile of the permitted activity will occur. 

( 6) The water management system, including swales and interconnected wetlands and lakes, must be 
specifically designed to inhibit siltation and eutrophication processes. To ensure this, the 
applicant must submit an environmental management and lake monitoring plan, specifying the 
method for monitoring the system and corrective actions should eutrophication and/or siltation 
occur. 

(7) A fifteen-foot-wide access maintenance easement shall be provided for every one thousand 
(1,000) feet of shoreline. This easement shall extend from below control elevation of the lake to 
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a public or private road right-of-way. 

(8) The littoral zone will be considered as fully creditable towards the 2: 1 mitigation ratio for 
freshwater emergent wetlands; (ref. Chapter 928, Wetland and Deepwater Habitat Protection). 

(Ord. No. 90-16, § 1, 9-11-90; Ord. No. 91-48, § 54, 12-4-91; Ord. No. 94-25, § 21, 8-31-94; Ord. No. 99-13, § 
6, 5-5-99; Ord. No. 2007-012, § 1, 3-20-07) 

Section 934.06. Reserved. 

Section 934.07. Mining permit regulations. 

( 1) Applicability. A county mining permit shall be required for any mining activity ( as defined in 
Chapter 901) in the unincorporated county, except as exempted in section 934.04 of this chapter. Any request 
for a mining permit shall be considered an application for site plan approval, and the procedure set forth in the 
county land development code for such applications shall be followed. The provisions of this section shall be 
considered as conditions to the administrative permit use or special exception use as allowed and specified in 
Chapter 971, Specific Land Use Criteria. 

(2) Application procedures. Mining permit applications shall be made to the community 
development department, in accordance with site plan submittal requirements set forth in the county land 
development code. The site plan application must also demonstrate that, in addition to conformance with all 
county codes, the conditions of the mining permit are met as specified herein. Specified submittal requirements 
shall include: 

(a) A mining plan, including: 

1. Plan view and cross-sections of mining area; 

2. Amount of fill to be removed; 

3. Timetable of mining activity; 

4. Method of mining; 

5. Hours of operation; and 

6. Safety/security plan. 

(b) A restoration plan, including: 

1. A description of the eventual future use of the site; and 

2. Final grades of the site. 

(3) Conditions of the mining permit. 



(a) The maximum project-site development phase for mining activities shall not exceed twenty (20) 
acres per phase. 

(b) No mining excavation shall occur within one hundred fifty (150) feet of a projected right-of-way 
line of any existing or proposed public road, nor within one hundred fifty (150) feet of the outer 
perimeter of the project property. Where a mining operation consists only of the removal of a 
mound and does not consist of lowering the elevation of ground below the neighboring property, 
an exception of the one hundred fifty (150) feet setback may be permitted at the time of site plan 
approval. In addition, the applicant shall satisfy the following: 

1. A three-hundred-foot setback from adjacent occupied structures (structures existing as of 
the date of site plan application for the mining project) to mining pits, on-site haul roads, 
and material stockpile areas. 

(c) All mining sites that exceed ten (10) acres in area shall be subject to the provisions of section 
934.05, water management standards, of this chapter. Projects creating waterbodies must also 
provide a safety/security plan for the mining operation phase, including, but not limited to, 
fences, access, control, and other security methods. 

( d) If the project site is of a size that falls below St. Johns River Water Management District 
permitting thresholds and is located (in whole or part) on the Atlantic coastal sand ridge, no 
excavation governed by a mining permit shall result in an average elevation of less than twenty
five (25) feet mean sea level (MSL) for that portion of the project site located on the sand ridge. 
Mining project sites that are large enough to fall within Saint Johns River Water Management 
District (SJRWMD) permitting requirements shall conform to SJRWMD permitting 
requirements concerning depth of mining and all other applicable SJRWMD permitting 
requirements. 

( e) If the project site is adjacent to a residential district or to an agriculturally-zoned parcel of ten 
(10) acres or less, the perimeter of the site adjacent to such an area shall include a fifty-foot wide 
bufferyard and a type "A" buffer or its equivalent along said site boundary. 

(f) No crusher, mixing plant, bin, tank, or structure directly involved in the production process shall 
be located less than six hundred (600) feet from any adjacent residentially zoned property, and 
two hundred fifty (250) feet from all other adjacent nonresidentially zoned property. 

(g) Hard rock mining activities shall ensure that measures are taken to control dust. 

(h) The Indian River County Planning and Zoning Commission shall, upon approval of the mining 
site plan, order issuance of an operating permit to the owner of the land under his signature, and 
such permit shall be issued within ten (10) days after the determination of compliance by the 
commission. 

(i) Provisions for continuing operation. Nothing herein shall be construed as a requirement that an 
operator of an existing sand mine shall cease operations until a mining site plan has been 
approved, provided a mining site plan has been previously approved and maintained. 

ATTACHWIEMT 5 



(j) Specific mining activity timeframes, from the date of initial mining permit issuance, are 
established based upon the estimated quantity of material to be removed. Excavation, hauling, or other mining 
activities occurring beyond these timeframes, (along with any approved extension requests) are prohibited: 

Less than 10,000 cubic 1 year 
yards 
10,000--99,999 cubic yards 2 years 
100,000--500,000 cubic 5 years 
yards 
Over 500,000 cubic yards 10 years 

a. These timeframes may be extended by the board of county commissioners upon an 
applicant's request made prior to the normal timeframe expiration. The board may grant 
an extension if it determines that the mining operation has been inactive for a period of 
time due to market conditions such as an economic recession. The board shall not extend 
the initial timeframe by a period of time greater than the determined period of inactivity. 

(k) The mining site shall be restored in accordance with the approved restoration plan. Such 
restoration shall be completed, and shall then be inspected and approved by county staff within 
six (6) months of the end of the approved timeframe (including any extension) for the mining 
operation. 

( 4) Operating conditions of mining. 

(a) Mining operations located in an agricultural zoning district, where the project site is adjacent to 
neither a residential district nor an agriculturally-zoned parcel of ten (10) acres or less, shall not 
be limited to specific hours of operation unless a determination is made by the planning and 
zoning commission concerning the need to limit hours of operation due to the anticipated impact 
of the mining operation on surrounding properties. Applicants operating adjacent to residential 
zoning districts or agriculturally-zoned parcels of ten (10) acres or less shall be permitted to 
operate between the hours of 7:00 a.m. to 6:00 p.m. on weekdays; hauling off-site shall not occur 
after 5:00 p.m. on any day. Operation other than 7:00 a.m. to 6:00 p.m. may be permitted by the 
board of county commissioners if the board determines that the impact of the mining operation 
on surrounding properties will not constitute a nuisance to the neighborhood, contrary to county 
noise and vibration control regulations. 

(b) The land surface shall be restored to a condition which is in complete compliance with the site 
plan for reclamation and rehabilitation of the area. The mining excavation pit shall not be located 
within one hundred fifty (150) feet of the projected right-of-way line of any existing or proposed 
public road nor within one hundred fifty (150) feet of the outer perimeter of the land area. Where 
a mining operation consists only of the removal of a mound and does not consist of lowering the 
elevation of ground below the neighboring property, an exception to the one-hundred-fifty (150) 
foot outer perimeter setback may be permitted at the time of the site plan approval. All slopes 
and banks shall be sloped at a ratio of not steeper than three (3) feet horizontal to one foot 
vertical, graded, grassed and stabilized. 
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(c) Permanent project boundary comers with intermediate stakes at a minimum interval of three 
hundred (300) feet, and all limits of excavation shall be staked, marked and maintained with 
visible flags in the field, in accordance with approved plans for the pennit. 

( d) Annual progress report. The operator holding a valid mining permit shall file, on or before 
October 1 of each year, a written report to the community development department identifying 
the lands mined and reclaimed for the preceding calendar year and identifying lands expected to 
be mined and lands planned for reclamation during the current year. The report shall also verify 
compliance with all conditions of other permitting authorities and shall note the expiration dates 
for all permits. Failure to file the required annual progress report shall be grounds for suspension 
of the operating permit; however, an extension of time for filing may be granted by the planning 
and zoning commission upon request and for reasonable cause. 

(5) Requirement of bonds. 

(a) Intent. Compliance and restoration bonds shall be posted to ensure that the site is developed, 
operated, and restored in conformance with the approved mining site plan. The compliance bond 
can be assessed as a penalty only to violations of site plan approval that are chargeable to the 
mining permit holder, and those under his supervision, direction, or control. The restoration bond 
is to provide funds to restore the site. 

(b) Amount. The compliance bond shall be posted in the amount of one thousand dollars ($1,000.00) 
per acre of project site with a minimum of five thousand dollars ($5.000.00). The restoration 
bond shall be posted in the amount of one thousand dollars ($1,000.00) per acre of excavation 
with a minimum of five thousand dollars ($5.000.00). 

(c) Phasing. When one phase of twenty (20) acres or less is completed and in conformance with the 
submitted site plan for reclamation and rehabilitation, and in conformance with this chapter, the 
compliance and restoration bonds may be transferred to the next phase under the approved plan. 
More than one phase at a time may be mined concurrently; however, each phase shall be fully 
bonded, as required by this chapter. 

(d) Renewal. Within thirty (30) days preceding bond expiration, a bond renewal or new bond, in a 
form and amount approved by the community development director and county attorney, must be 
on file in the community development department. This process shall be continued through the 
completion of each mining operation. 

(e) Forfeiture. Upon a finding of noncompliance with this chapter or the approved mining site plan 
or reclamation-site plan; or failure to renew bonds within thirty (30) days of expiration, the 
community development director shall notify the permit holder in writing of the noncompliance 
and the pending forfeiture of the compliance and/or restoration bond. This notice shall also 
include notice of the appeal process. 

1. The compliance bond shall be forfeited for violating the conditions of site plan approval 
including, but not limited to, unapproved off-site discharge of water, failure to confine 
hauling to approved hauling routes, failure to maintain hauling route per the approved 
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maintenance plan, operating in violation of the safety/security plan, excavating within 
required setbacks, mining of additional phases prior to restoration of the previous phase, 
and activity not consistent with permits issued by other jurisdictional agencies. Upon 
appeal by the applicant, the board of county commissioners may, upon findings of fact, 
determine that the violation did not occur or was insignificant and may return all or part 
of the compliance bond. 

2. The restoration bond shall be forfeited for violating the conditions of restoration plan 
approval including, but not limited to, mine abandonment prior to restoration, restoration 
not completed within the approved time frame, restoration not consistent with water 
management standards as contained in section 934.05 of this chapter, and restoration 
activity not consistent with permits issued by other jurisdictional agencies. The county 
shall use the fund to restore the site in conformance with the approved restoration plan. 
Any funds remaining after the completion of the work shall be returned to the bond 
holder. 

(f) Appeals. 

1. Any person receiving written notice of suspension of a permit and bond forfeiture may 
within fifteen ( 15) days following the date of such notice enter an appeal in writing to the 
board of county commissioners of Indian River County, Florida. Such appeal shall state 
the location of the property, the date of the notice of violations, and the grounds or basis 
of the appeal. The board of county commissioners, after holding a hearing on this appeal, 
may continue the suspension, modify the suspension, revoke the operating permit, call for 
forfeiture of any bonds, or reverse the decision of the community development director. 

2. No appeal filed later than fifteen (15) days after the date of such notice shall be acted 
upon by the board of county commissioners, unless the county administrator shall 
consent thereto. 

(Ord. No. 90-16, § 1, 9-11-90; Ord. No. 95-10, § 21, 5-31-95; Ord. No. 96-6, § 21, 2-27-96; Ord. No. 2007-035, 
§ 1, 10-23-07) 

Section 934.08. Reserved. 

Section 934.09. Use of public and private roads. 

Any mining permit issued pursuant to this ordinance shall be subject to the following provisions: 

( 1) The applicant shall ensure that neither public nor private property will be damaged by the 
hauling of mined materials and that hazardous traffic conditions will not be created. All such 
applications shall identify an authorized fill hauling route. If private roads or easements are 
intended to be used, written permission shall be submitted from the person or persons owning 
said road or easement as part of the application materials. No load limits shall be exceeded along 
the haul route; 

(2) Where deemed necessary by the county engineer, mats, culvert, ramps, or paved drives shall be 
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placed at entrances and/or exists of haul sites in such positions that pavement edges, shoulders, 
curbs and sidewalks will be protected from damage; 

(3) If any of the hauling route is over county maintained, unpaved roads, the permittee must 
maintain that section of the hauling route during the hauling operation, and security for this 
purpose may be required, as determined by the county engineer. If security is required based 
upon number of trips on the unpaved roads, the frequency of the trips, and the duration of the 
activity, said security shall not exceed ten thousand dollars ($10,000.00) per mile of unpaved 
roadway identified on the approved hauling route for the mine; 

( 4) Where vehicles hauling excavated materials use public roads, such vehicles shall be covered in a 
manner to prevent fill spillage, to the satisfaction of the county engineer; 

(5) All hauling vehicles shall have the trucking company name (or truck owner's name if vehicle is 
privately owned) prominently displayed on the sides of the vehicle. 

(Ord. No. 90-16, § 1, 9-11-90; Ord. No. 2007-035, § 1, 10-23-07) 

Section 934.10. Duration and completion of permits. 

( 1) All pem1its shall expire one year from the date of issuance, except when otherwise authorized by 
a site plan or subdivision approval. A permit may be renewed by paying a renewal fee and filing an annual 
progress report demonstrating that the permit criteria have been met. The report must meet the specification of 
section 934.07(4)(d) of this chapter. 

(2) For all permitted projects, a record drawing by a surveyor or engineer registered in the State of 
Florida shall be provided to the community development department at the completion of the permitted project. 
The record drawing shall contain sufficient information to indicate that all of the requirements of this chapter 
have been satisfied, and shall include cross-sections of the excavation and a plan drawing which locates the 
extent of the excavation with dimensions to all property lines. 

(3) The pennittee shall maintain a copy of the mining permit on the permitted site during the entire 
permit period. Said permit shall be fully visible at a location designated in the application. 

(4) No permit shall be issued under this chapter if a violation of this chapter is existing on the 
subject property, nor shall any permits be issued to any person who is currently in violation of this chapter. This 
section is not intended to prohibit the issuance of a permit to correct any existing violation. 
(Ord. No. 90-16, § 1, 9-11-90) 

Section 934.11. Reserved. 

Section 934.12. Mining permit fees. 

( 1) The applicant for a mining permit shall be required to file a fee with the application in an amount 
to be established by resolution of the board of county commissioners. 

(2) Permit renewal fees shall be one-half ( 1/2) the amount of the original fee. 
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Section 971.22. Extractive uses. 

( 1) Mining (administrative permit). 

(a) Districts requiring administrative permit approval, (pursuant to the provisions of 
971.04): A-1 A-2 A-3. 

(b) Criteria for mining operations: 

1. A site plan meeting all requirements of Chapter 914; 

2. A reclamation plan including littoral zone plan and water quality 
management plan, as applicable; 

3. All mining activities must comply with Chapter 934, Excavation and Mining; 

4. All mining sites shall have direct access to a collector or arterial roadway or 
to a local road that only serves nonresidential uses ( or properties designated 
for non-residential uses) in an area designated for nonresidential uses. 

5. No dewatering shall occur within one thousand (1,000) feet of any platted 
subdivision that is not serviced by public water. 

(Ord. No. 90-16, § 1, 9-11-90) 
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Section 971.22. Extractive uses. 

(1) Mining (administrative permit). 

(a) Districts requiring administrative permit approval, (pursuant to the provisions of 
971.04): A-1 A-2 A-3. 

(b) Criteria for mining operations: 

1. A site plan meeting all requirements of Chapter 914; 

2. A reclamation plan including littoral zone plan and water quality 
management plan, as applicable; 

3. All mining activities must comply with Chapter 934, Excavation and Mining; 

4. All mining sites shall have direct access to a collector or arterial roadway or 
to a local road that only serves nonresidential uses ( or properties designated 
for non-residential uses) in an area designated for nonresidential uses. 

5. No dewatering shall occur within one thousand (1,000) feet of any platted 
subdivision that is not serviced by public water. 

(Ord. No. 90-16, § 1, 9-11-90) 

Section 926.10. Nonvehicular area landscaping standards. 

(3) Canopy trees required around lakes/ponds including stormwater retention/detention 
areas. For proposed lakes/ponds or lake/pond systems that are one (1) acre in area or larger, the 
lake/pond bank must be designed in a non-rectangular, irregular shape to provide an aesthetic 
amenity. Regardless of size, all lakes/pond shall have at least three native, water tolerant trees 
planted per one hundred (100) feet of shoreline. The trees may be clustered along the upland 
shoreline in a manner that facilitates access for lake maintenance. Littoral zones shall be provided 
as required in Section 934.05. The common areas contiguous with and above the littoral zones are 
subject to the non-vehicular landscaping requirements set forth in 926.10, and the landward edges 
of the littoral zone shall be clearly delineated by a raised lip. 
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St. Johns River 
Water Management District 

Kirby B Green Ill. Executive Director • David W Fisk. Assistant Executive Director 

4049 Reid Street • P.O Box i429 • Palatka, FL 32178-i429 • (386) 329-4500 
On the Internet at www.sjrwmd.com. 

October 9, 2007 

North Cypress Reserve 
10753 US Hwy 1 
Sebastian, FL 32958 

SUBJECT: Permit Number 4-061-105127-1 
17th Street SW & 86th Avenue Borrow Pit 

Dear Sir/Madam: 

Enclosed is your permit as authorized by the Governing Board of the St. Johns River Water Management 
District on October 9, 2007 

This permit is a legal document and should be kept with your other important documents. The attached 
MSSW/Stormwater As-Built Certification Form should be filled in and returned to the Palatka office 
within thirty days after the work is completed. By so doing, you will enable us to schedule a prompt 
inspection of the permitted activity .. 

In addition to the MSSW/Stormwater As-Built Certification Form, your permit also contains conditions 
which require submittal of additional information. Al I information submitted as compliance to permit 
conditions must be submitted to the Palatka office address. 

Permit issuance does not relieve you from the responsibility of obtaining permits from any federal, slate 
and/or local agencies asserting concurrent jurisdiction for this work, 

In the event you sell your property, the pem,it can be transferred to the new owner, if we are notified by 
you within thirty dayS of the sale. Please assist us in this matter so as to maintain a valid pemiit for the 
new property owner 

Thank you for your cooperation and if this office can be of any further assistance to you, please do not 
hesitate to contact us .. 

Sincerely, 

~f14nr/~ 
Gloria Lewis, Director 
Permit Da1a Services Division 

Enclosures: Permit with EN Forrn(s), if applicable 

cc: District Permit File 

Agent: MBV Engineering Inc 
245514th Ave 
Vero Beach, Fl 32960 

-------------GOVERNING BOARD-------------

David G. Graham, CHAIRMAN 
JACKSONVIUE 

Ann T. Moore, SECRETARY 
BUNfJEll 

Duane L. Ottenstroer, TREASURER 
JACKSONVILLE 

Michael Ertel 
OVIEDO 

Hersey 'Herky" Huffman 
ENTERPRISE 

Arlen N Jumper 
FORT McCOY 

Wimarh W Kerr 
MELBOURNE BEACH 

Susan N. Hughes 
PONTEVEDRA 

W. Leonard Wood 
FERNANDINA BEACH 
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ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 
Post Office Box 1429 

Palatka, Florida 32178-1429 

PERMIT NO., 4-061-105127-1 DATE ISSUED: October 9, 2007 
PROJECT NAME: 17th Street SW & 86th Avenue Borrow Pit 

A PERMIT AUTHORIZING: 

Construction of a surface water management system for 17th Street SW & 86th Avenue Borrow Pit, a 
·155.40-acre project to be constructed and operated as per plans received by the District on August _13, 
2007, and as per the hydrological and vege1ative wetland monitoring detailed in the Monitoring Plan 
and Transect Details report prepared by MBV Engineering, Inc., and received by the District on August 
28, 2007, 

LOCATION: 

Section(s): 26 

Indian River County 

ISSUEDT'O: 

North Cypress Reserve 
10753 US Hwy 1 
Se!::astian, FL 32958 

Township(s): 33$ Range(s): 38E 

Permittee agrees to hold and save the St Johns River Water Management District and its succesrors 
harmless from any and all damages, claims, or liabilities which may arise from permit issuance. Said 
application, including all plans and specifications attached thereto, is by reference made a part hereof. 

This permit doos not convey to permittee any property rights nor any rights of privileges other than those 
specified herein, nor relieve the permittee from complying with any law, regulation or requirement 
affecting the rights of other bodies or agencies. Al I structures and works ins1atled by perm ittee hereunder 
shall remain the property of the permittee .. 

This permit may be revoked, modified or transferred at any time pursuant to the appropriate provisions of 
Chapler 373, Florida Statutes: 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated October 9, 2007 

AUTHORIZED BY: St. Johns River Water Management District 

t of Water Resources 

/'~d. ' --- ~ ) I/ . - --
By: ------------

Jeff Elledge 
(Director) 

-Governing Board 

By: k .. 
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"EXHIBIT A" 
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 4-061-105·127-1 

NORTH CYPRESS RESERVE 
DATED OCTOBER 9, 2007 

1. All activities shall be implemented as set forth in the plans, specifications and performance criteria as 
approved by this permit. Any deviation from the permitted activity and the conditions for 
undertaking that activity shall constitute a violation of this permit 

2. This permit or a copy thereof, complete with all conditions, attachments, exhibits, and modifications, 
shall be kept at the work site of the permitted activity The complete permit shall be available for 
review at the work site upon request by District staff The permittee shall require the contractor to 
review the complete permit prior to commencement of the activity authorized by this permit 

3. Activities approved by this permit shall be conducted in a manner which do not cause violations of 
state water quality standards. 

4. Prior to and during construction, the permitteeshall implement and maintain-all erosion and sediment 
control measures (best management practices) required to retain sediment on-site and to prevent 
violations of state water quality standards. All practices must be in accordance with the guidelines 

. and specifications in chapter 6 of the Florida Land Development Manual: A Guide to Sound Land 
and Water Management (Florida Department of Environmental Regulation 1988), which are 
incorporated by refe~nce, unless a project specific erosion and sediment control plan is approved as 
part of the permit, in which case the practices must be in accordance with the plan. If site specific 
conditions require additional measures during any phase of construction or operation to prevent 
erosion or control sediment, beyond those specified in the erosion and sediment control plan, the 
pennittee shall implement additional best management practices as necessary, in accordance with the 
specifications in chapter 6 of the Florida Land Development Manual: A Guide to Sound Land and 
Water Management (Florida Department of Environmental Regulation 1988). The permittee shall 
correct any erosion or shoaling that causes adverse impacts to the water resources. 

5. Stabilization measures shall be initiated for erosion and sediment control on disturbed areas as soon 
as practicable in portions of the site where construction activities have temporarily or permanently 
ceased, but in no case more than 7 days after the construction activity in that portion of the site has 
temporarily or permanently ceased .. 

6. At least 48 hours prior to commencement of activity authorized by this permit, the perm ittee shal I 
submit to the District a Construction Commencement Notice Form No .. 40C-4 .. 900(3) indicating the 
actual s1art date and the expected completion date. 

7.. When the duration of construction will exceed one year, the permittee shall submit construction s1atus 
reports to the District on an annual basis utilizing an Annual S1atus Report Form No. 40C-4 .. 900(4). 
These forms shall be submitted during June of each year. 

8. For those systems which will be operated or maintained by an entity which wi II require an easement 
or deed restriction in order to provide that entity with the authority necessary to operate or maintain 
the system, such easement or deed restriction, together with any other final operation or maintenance 
documen1s as are required by subsections 7 .1. 1 through 7. 1.4 of the Applicant's Handbook: 
Management and Storage of Surface Waters, must be submitted to the District for approval. 
Documents meeting the requiremenlB set forth in these subsections of the Applicant's Handbook wi II 
be approved. Deed restrictions, easemen1s and other operation and maintenance documents which 
require recordation either with the Secretary of State or the Clerk of the Circuit Court must be so 

. recorded prior to lot or unit sales within the project served by the sygtem, or upon completion of 
construction of the system, whichever occurs first. For those systems which are proposed to be 
maintained by county or municipal entities, final operation and maintenance documents must be 
received by the District when maintenance and operation of the system is aCCEpted by the local 
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governmental entity Failure to submit the appropriate final documents referenced in this paragraph 
will result in the permittee remaining liable for carrying out maintenance and operation of the 
permitted system. 

9. Each phase or independent portion of the permitted syStem must be completed in accordance with the · 
permitted plans and permit conditions prior to the initiation of the permitted use of site infrastructure 
located within the area served by the portion or phase of the system. Each phase or independent 
portion of the system must be completed in accordance with the permitted plans and permit 
conditions prior to transfer of responsibility for operation and maintenanra of that phase or portion of 
the system to local government or other responsible entity. 

10. Within 30 days after completion of construction of the permitted system, or independent portion of 
the system, the permittee shall submit a written statement of completion and certification by a 
registered professional engineer cir other appropriate individual as authorized by law, utilizing As 
Built Certification Form 40C-1.181(13) or 40C-1..181(14) supplied with this permit When the 
completed system differs substantially from the permitted plans, any subs1antial deviations shall be 
noted and explained and two copies of as-built drawings submitted to the District. Submittal of the 
completed from shall serve to notify the District that the system is ready for inspection. The 
statement of completion and rartification shall be based on on-site observation of construction 
(conducted by the registered professional engineer, or other appropriate individual as authorized by 
law, or under his or her direct supervision) or review of as-built drawings for the purpose of 
determining if the work was completed in compliance with approved plans and specifications .. As
built drawings shall be the permitted drawings revised to reflect any changes made during 
construction. Both the original and any revised specifications must be clearly shown The plans must 
be clearly labeled as "as-bui It" or "record" drawing.. Al I surveyed dimensions and elevations shall be 
certified by a. registered surveyor. The following information, at a minimum, shall be verified on the 
as-built drawings: 

1. Dimensions and elevations of all discharge structures including all weirs, slots, gates, pumps, 
pipes, and oil and grease skimmers; 

2. Locations, dimensions, and elevations of all filter, exfiltration, or underdrain systems including 
cleanou1s, pipes, connections to control structures, and points of discharge to the reraiving waters; 

3. Dimensions, elevations, contours, or cross-sections of all treatment storage areas sufficient to 
determine state-storage relationships of the storage area and the permanent pool depth and volume 
below the control elevation fcir normally wet systems, when appropriate; 

4. Dimensions, elevations, contours, final grades, or cross-sections of the system to determine flow 
directions and conveyance of runoff to the treatment system; 

5. Dimensions, elevations, contours, final grades, or cross-sections of all conveyance systems uti I ized 
to convey off-site runoff around the system; 

6 Existing waterelevation(s)and the date determined; and Elevation and location of benchmark(s) 
for the survey. · 

11 .. The operation phase of this permit shall not become effective until the permittee has complied with 
the requirements of general condition 9 above, the District determines the system to be in compliance 
with the-permitted plans, and the entity approved by the District in accordance with subsections 7 .11 
through 7.1.4 of the Applicant's Handbook: Management and Storage of Surf are Waters, accepts 
responsibi I ity for operation and maintenance of the system. The permit may not be transferred to 
such an approved operation and maintenance entity unti I the operation phase of the permit becomes 
effective .. Following inspection and approval of the permitted system by the District, the permittee 
shall request transfer of the pemiit to the responsible approved operation and maintenance entity, if 
different from the pe1111ittee. Until the permit is transferred pursuantto section 7.1 of the Applicant's 
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Handbook: Management and Storage of Surfare Waters, the permittee shall be liable for complianre 
with the terms of the permit. 

12. Should any other regulatory agency require changes to the permitted system, the permitteeshall 
provide written notification to the District of the changes prior implementation so that a determination 
can be made whether a permit modification is required. 

13. This permit does not eliminate the necessity to obtain any required federal, state, local and special 
district authorizations prior to the s1art of any activity approved by this permit This permit does not 
convey b the permittee or create in the permittee any property right, or any interest in real property, 
nor does it authorize any entrance upon or activities on property which is not owned or controlled by 
the permittee, or convey any rights or privileges other than those specified in the permit and chapter 
40C-4 or chapter 40C-40, F.A.C. 

14. The permittee shall hold and save the District harmless from any and all damages, claims, or 
liabilities which may arise by reason of the activities authorized by the permit or any use of the 
permitted system. 

15. Any delineation of the extent of a wetland or other surf are \Nater submitted as part of the permit 
application, including plans or other supporting documentation, shall not be considered specifically 
approved unless a specific condition of this permit or a formal determination under rule 40C-1 .1006, 
F .. A.C .. , provides otherwise .. 

16. The permittee shall notify the District in writing within 30 days of any sale, conveyanre, or other 
transfer of ownership or control of the permitted system or the real property at which the permitted 
system is located.. Al I transfers of ownership or transfers of a permit are subject to the requiremen1s 
of rule 40C-1 .. 612, F.A.C. The permittee transferring the permit shall remain liable for any corrective 
actions that may be required as a result of any permit violations prior to such sale, conveyance or 
other transfer. 

17. Upon reasonable notice to the permittee, District authorized staff with proper identification shall have 
permission to enter, inspect, sample and test the system to insure conformity with the plans and 
specifications approved by the permit. 

18. The permittee shall immediately notify the District in writing of any previously submitted information 
that is later discovered to be inaccurate. 

19. This permit for construction will expire five years from the date of issuance. 

20. At a minimum, all retention and detention storage areas must be excaVc:ited to rough grade prior to 
building construction or placement of impervious surface within the area to be served by those 
facilities. To prevent reduction in storage volume and percolation rates, all accumulated sediment 
must be removed from the storage area prior to final grading and stabilization. 

21 .. All wetland areas or \Nater bodies that are outside the specific limits of construction authorized by this 
permit must be protected from erosion, siltation, scouring or excess turbidity, and de\Natering. 

22 Prior to construction, the permittee must clearly designate the limits of construction on-site. The 
permittee must advise the contractor that any work outside the limits of construction, including 
clearing, may be a violation of this pennit. · 

23. The project must be constructed and operated in accordance with the plans and information received 
.by the District on August 13, 2007. 
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24. The stom1water management system must be inspected by the operation and maintenance entity once 
within two years after the oompletion of oonstruction and every two years thereafter to insure that the 
system is functioning as designed and pem1itted. If a required inspection reveals that the system is not 
functioning as designed and permitted, then within 14 days of that inspection the entity shall submit 
an Exceptions Report on form number 40C-42,900(6), Exceptions Report for Stormwater 
Management System Out of Compliance. The operation and maintenance entity must maintain a 
record of each required inspection, including the date of inspection, the name, address, and telephone 
number of the inspector, and whether the system was functioning as designed and permitted, and 
make such record available for inspection upon request by the District during normal business hours. 

25 .. This permit does not authorize any construction on the adjacent public roadways including Oslo Road 
and 86th Avenue. · 

26 .. If historical or archaeological artifacis are discovered at any time on the project site, the Permittee 
shall cease all activities in the immediate vicinity of such discoveries and shall immediately notify the 
District and the Florida Department of State, Division of Historical Resources, Review and 
Compliance Section at (850) 245-6333 or (800) 847-7278. 

27. Warer level monitoring shal I be initiated within 10 days of permit issusnce for the existing wells #4 
and#5, asshown on sheet 10of the Monitoring Plan and Transectde1ails report prepared by MBV 
Engineering, Inc .. , and received by the District on August 28, 2007 

28.. Within 30 days of permit issusnce, well #1 shall be installed within wetland #1, as shown on sheet 10 
of the Monitoring Plan and Transect details received by the District on August 28, 2007. Within 10 
days of installation of the well, the permittee shall notify the District in writing that the well has been 
ins1alled, and shall begin to collect water level da1a in conformance with the aforementioned report. 

29 .. Within 60 days of permit issusnce, a baseline report for the wetland monitoring shall be submitted to 
the District. The baseline report shall include a description of the current vegetative communities 
within all three offsite wetlands, and all of the hydrological da1a collected since permit issuance from 
the existing wells tt4 and #5, and the new well #1. 

30. Following the submittal of a baseline monitoring report, the applicant shall submit to the District 
semi-annual wetland monitoring reports of the hydrological data collected in all three wetiands. The 
data shall be collected in conformance with the Monitoring Plan and Transect de1ails received by 
the District on August 28, 2007. The reports shall be submitted on January 31 and July 31 of each 
year, and shall continue to be submitted throughout the dewatering activities in phase one. 

31. Following the submit1al of a baseline monitoring report, the applicant shall submit to the District 
annual monitoring reports of the wetland vege1ative communities in all three wetlands. The reports 
shall be submitted to the District on District form EN-55, and shall include panoramic photographs 
taken at the es1ablished photo s1ations, and a description of the vege1ative community structure and 
percent coverage by desirable and nuisance species in each wetland. 

32. Should the vegetative or hydrological monitoring data indicate that the offsite wetland functions have 
been adversely affected by the proposed activities, the applicant wil I be required to modify the permit 
and provide appropriate mitigation or restoration of the affected wetland{s }. 
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St. Johns River 
Water Jv1anagement District 

Kirby 8 Green Ill Executive Director • David W Fisk Assistant Executive Director 

4049 Reid Street • P.O Box 1429 • Palatka, FL 32178-1429 • (386) 329-4500 
On the Internet at www.sjrwmd com 

October 9, 2007 

North Cypress Reserve 
10753 US Hwy 1 
Sebastian, FL 32958 

SUBJECT: Consumptive Use Permit Number 2307 
17th St SW & 86th Ave Borrow Pit 

Dear Sir/Madam: 

Enclosed is your permit as authorized by the St Johns River Water Management District on 
October 09, 2007. 

Please be advised that the period of time within which a third party may request an 
administrative hearing on this permit may not have expired by the date of issuance. A potential 
petitioner has twenty-six (26) days from the date on which the actual notice is deposited in the 
mail, or twenty-one (21) days from publication of this notice when actual notice is not provided, 
within which to file a petition for an administrative hearing pursuant to Sections 120.569 and 
120 .. 57, Florida Statutes.. Receipt of such a petition by the District may result in this permit 
becoming null and void .. 

Permit issuance does not relieve you from the responsibility of obtaining permits from any 
federal, state and/or local agencies asserting concurrent jurisdiction over this work. 

The enclosed permit is a legal document and should be kept with your other important records .. 
Please read the permit and conditions carefully since the referenced conditions may require 
submittal of additional information. All information submitted as compliance with permit 
conditions must be submitted to the nearest District Service Center and should include the 
above referenced permit number. 

Sincerely, 

~~rl~ 
Gloria Lewis, Director 
Permit Data Services Division 

Enclosures: Permit, Conditions for Issuance, Compliance Forms, Map, Well Tags 

cc: District Permit File 

Agent: MBV Engineering Inc 
2455 14th Ave 
Vero Beach, FL 32960 

-------------GOVSRN ING BOARD-------------

David G. Graham, CHAIRMAN 
JACKSONV!LLE 

Ann T Moore, SECRETARY 
BUNNEll 

Duane L Ottenstroer, TREASURER 
JACKSONVlllE 

Michael Ertel 
OVIEDO 

Hersey 'Herky' Huffman 
f:t/TERPRISE 

Arlen N Jumper 
FORT McCOY 

WilliamW Kerr 
MELBOURNE BEACH 

Susan N Hughes 
PONTEVEDRA 

W. Leonard Wood 
FERNANDINA BEACH 

os-i\ \' 
pe,vm,f 
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PERMIT NO. 2307 DATE ISSUED: October 9, 2007 
PROJECT NAME: 17th St SW & 86th Ave Borrow Pit 

A PERMIT AUTHORIZING: 

The District authorizes, as limited by the attached conditions, the use of 561.60 million gallons 
per year (mgy) (1 .. 539 miliion gallons per day (mgd) annual average) of re-circulated surface 
water from the mine pit for hydraulic dredge mining, and 864 .. 86 mgy (2 .. 370 mgd average) of 
surface water from the surficial aquifer system for dewatering to dry excavate fill material, and 
13 .. 58 mgy (0 .037 mgd average) of groundwater from the Floridan aquifer for irrigation of 30 .. 5 
acres of palm trees. 

LOCATION: 

Site: North Cypress Reserve 
Indian River County 

Section( s ): 26 

ISSLiEDTO: 

North Cypress Reserve 
10753 US Hwy 1 
Sebastian, FL 32958 

Township(s): 33S Range(s): 38E 

Permittee agrees to hold and save the St. Johns River Water Management District and its 
successors harmless from any and all damages, claims, or liabilities, which may arise from 
permit issuance. Said application, including all maps and specifications attached thereto, is by 
reference made a part hereof 

This permit does not convey to permittee any property rights nor any rights of privileges other 
than those specified herein, nor relieve the permittee from complying with any Jaw, regulation or 
requirement affecting the rights of other bodies or agencies.. All structures and works installed 
by permittee hereunder shall remain the property of the permittee 

This permit may be revoked, modified or transferred at any time pursuant to the appropriate 
provisions of Chapter 373, Florida Statutes and 40C-1, Florida Administrative Code. 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated October 9, 2007 

AUTHORIZED BY: St. Johns River Water Management District 
Department of Resource Management 
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"EXHIBIT A" 
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 2307 

NORTH CYPRESS RESERVE 
DATED OCTOBER 9, 2007 

1 District Authorized staff, upon proper identification, will have permission to enter, inspect 
and observe permitted and related facilities in order to determine compliance with the 
approved plans, specifications and conditions of this permit 

2. Nothing in this permit should be construed to limit the authority of the St Johns River Water 
Management District to declare a water shortage and issue orders pursuant to Section 
373 .175, Florida Statutes, or to formulate a plan for implementation during periods of water 
shortage, pursuant to Section 373,246, Florida Statutes. In the event a water shortage is 
declared by the District Governing Board, the permittee must adhere to the water shortage 
restriction as specified by the District, even though the specified water shortage restrictions 
may be inconsistent with the terms and conditions of this permit 

3. Prlor to the construction, modification, or abandonment of a well, the permittee must obtain 
a Water Well Construction Permit from the St Johns River Water Management District, or 
the appropriate local government pursuant to Chapter 40C-3, Florida Administrative Code .. 
Construction, modification, or abandonment of a well will require modification of the 
consumptive use permit when such construction, modification or abandonment is other than 
that specified and described on the consumptive use permit application form, 

4. Leaking or inoperative well casings, va,lves, or controls must be repaired or replaced as 
required to eliminate the leak or make the system fully operational. 

5.. Legal uses of water existing at the time of the permit application may not be interfered with 
by the consumptive use. If unanticipated interference occurs, the District may revoke the 
permit in whole or in part to curtail or abate the interference unless the permittee mitigates 
for the interference In those cases where other permit holders are identified by the District 
as also contributing to the interference, the permittee may choose to mitigate in a 
cooperative effort with these other permittee's The permittee must submit a mitigation plan 
to the District for approval prior to implementing such mitigation .. 

6.. Off-site land uses existing at the time of permit application may not be significantly adversely 
impacted as a result of the consumptive use.. If unanticipated significant adverse impacts 
occur, the District shall revoke the permit in whole or in part to curtail or abate the adverse 
impacts, unless the impacts can be mitigated by the permittee. 

7. The District must be notified, in writing, within 30 days of any sale, conveyance, or other 
transfer of a well or facility from which the permitted consumptive use is made or within 30 
days of any transfer of ownership or control of the real property at which the permitted 
consumptive use is located. All transfers of ownership or transfers of permits are subject to 
the provisions of section 40C-1.612, Florida Administrative Code .. 

8.. A District-issued identification tag shall be prominently displayed at each withdrawal site by 
permanently affixing such tag to the pump, headgate, valve or other withdrawal facility as 
provided by Section 40C-2 .401, Florida Administrative Code .. Permittee shall notify the 
District in the event that a replacement tag is needed, 

9. All submittals to the District for demonstrating compliance with the conditions issued under 
this permit must include the CUP Number 2307 plainly labeled. 

10 This permit will expire on October 9, 2017. 
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11 This permit authorizes the use of the use of Pump 1 - dewater (District ID 39700) for the 
purpose of dewatering, and the use of Pump 2 -wet dredge (District ID 39701) for the 
purpose of hydraulic dredge mining. 

12. Maximum annual withdrawal of groundwater from the surficial aquifer system using Pump 1-
dewater (District ID 39700) for dewatering must not exceed a total of 864.86 million gallons 
(2 .. 370 mgd average) and for a duration not to exceed eight years from date of permit 
issuance. 

13. Maximum annual withdrawal of re-circulated surface water for hydraulic dredge mining using 
Pump 2 - wet dredge (District ID 39701 ), as listed on the permit application, must not 
exceed 561 .. 60 million gallons (1 .. 539 mgd average). 

14. The maximum annual groundwater withdrawals from the Florida'n aquifer for Palm Tree 
Farm irrigation using Well 1 (District ID 8514) and Well 2 (District ID 8515) must not exceed: 

8 .. 02 million gallons (0.022 mgd average) in 2007 through 2010; and 
13.58 million gallons (0 .. 037 mgd average) in 2011 through 2017. 

The annual groundwater withdrawal shall be less than this except during a two in ten year 
drought 

15. Total withdrawals from Pump 1- dewater (District ID 39700), Pump 2 -wet dredge (District 
ID 39701 ), Well 1 (District ID 8514), and Well 2 (District ID 8515), as listed on the permit 
application, must be recorded continuously, totaled monthly, and reported to the District 
every six months from the initiation of the monitoring using Form No. EN-50. The reporting 
dates each year will be as follows for the duration of the permit: 

Reporting Period 
January-June 
July0December 

Report Due Date 
July 31 
January 31 

16. The permittee will implement an alternative method for measuring flows from Pump 1-
dewater(District ID 39700) and Pump 2-wet dredge (District ID 39701) that utilizes time of 
operation in conjunction with the pumping rates of 1,650 gpm for Pump 1 and 3,600 gpm for 
Pump 2. The permittee will implement an alternative method for measuring withdrawals 
from Well 1 (District ID 8514) and Well 2 (District ID 8515) that utilizes time of operation in 
conjunction with the estimated withdrawal rates of the wells. The method used for 
monitoring water use must maintain 90% accuracy and be verifiable.. If after a period of one 
year, the District-approved alternative method does not meet the accuracy criteria, a 
totalizing flow meter or another District-approved alternative must be used. If a flow meter is 
used for monitoring water use, the meter must maintain 95% accuracy, be verifiable and 
installed according to manufacturer specifications. Documentation for proper installation of 
the flow meter may be accomplished by a site visit by District Staff, or by submitting a copy 
of the manufacturer's specifications and a photograph within 30 days of meter installation. 

17. If flowmeters are installed, the permittee must maintain all flow meters utilized for monitoring 
water use. In case of failure or breakdown of any meter, the District must be notified in 
writing within 5 days of discovery. A defective meter must be repaired or replaced within 30 
days of discovery. 

18. If flowmeters are installed, the permittee must have the flow meter checked for accuracy at 
least once every 3 years within 30 days of the anniversary date of permit issuance, and 
recalibrated if the difference between the actual flow and the meter reading is greater than 
5%. District Form EN-51 must be submitted to the District within 1 0 days of the 
inspection/calibration. 
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19 .. All irrigation systems must be equipped with rain sensor(s) and/or soil moisture monitoring 
device(s). The rain sensors(s) and/or controller(s) must be maintained and operational, 
pursuant to the manufacturer's specifications for permit duration. 

20. Landscape irrigation is prohibited between the hours of 10:00 a.m and 4:00 p.m .. , except as 
follows: 

a. Irrigation using a microMirrigation system is allowed anytime .. 
b. The use of reclaimed water for irrigation is allowed anytime 
c. irrigation of new landscape is allowed any time of day for the initial 30 day period 

provided that the irrigation is limited to the amount necessary for landscape 
establishment. 

d.. Watering in of chemicals, including insecticides, pesticides, fertilizers, fungicides, and 
herbicides when required by law, the manufacturer, or best management practices is 
allowed anytime within 24 hours of application 

e.. Irrigation systems may be operated anytime for maintenance and repair purposes not to 
exceed ten minutes per hour per zone. 

f. Irrigation using a hand-held hose equipped with an automatic shut-off nozzle is allowed 
anytime. 

g. Discharge of water from a water-to-air conditioning unit or other water dependent cooling 
system is not limited. 

21. The mine pit bottom must not be excavated below -71.5 feet NGVD (96 feet below existing 
grade).. Excavation of the mine area below elevation -71 .5 feet NGVD is not authorized by 
this permit. The permittee must apply for a permit modification to excavate below -71 .. 5 feet 
NGVD. A minimum of three soil borings extending at least 10 feet below the requested 
modified excavation depth must be included in the permit modification submittal. 

22. The mining activity, operation, and schedule at the 1th Street SW & 86th Avenue Borrow Pit 
must be constructed and operated in accordance with the plans received by the District on 
July 16, 2007. 

23. The Monitoring Plan and Transect Details for the 1th Street SW & 86th Avenue Borrow Pit 
must be in accordance with the wetland plan and details received by the District on July 16, 
2007. 

24. The permittee must establish an elevation reference point, which has been determined from 
a USGS datum benchmark in order to record the depth of excavation. 

25 .. A monitor well screened from a depth of -75 feet to -80 feet NGVD (99 feet to 104 feet below 
existing grade) must be installed within the project boundaries within three months of permit 
issuance. Documentation providing details of the well construction (screen slot size, filter 
sand size, casing diameter, etc.,) must be submitted one month prior to installation of the 
well for District approval.. The monitor well must be surveyed by a registered Land Surveyor 
and the water level must be measured once the water level has equilibrated. Water levels in 
the well must be measured in May and November of each year for the permit duration and 
submitted to the District with the chloride water quality data submittal. The permittee must 
collect and have analyzed a water sample from the monitor well in May and November of 
each year for the permit duration. Each sample must be analyzed for the following Total 
Dissolved Solids and Chlorides. 

Sample Collection 

Samples must be collected in accordance with the Florida Department of Environmental 
Protection's (FDEP) standard operating procedures (SOP), DEP-SOP-001 /01, DEP Quality 
Assurance Rule, 62-160, FAC 
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Prior to sample collection a minimum of 3-5 casing volumes must be removed from each 
well .. The well must be purged in accordance with DEP-SOP-001/01 and well purging must 
be pocumented using the Groundwater Sampling Log form found in the referenced FDEP 
SOP. Samples must be stored on ice immediately after collection, and remain on Jee until 
received by the laboratory.. It is recommended that sample duplicates be taken to allow for 
laboratory errors or data loss and these samples be stored by the laboratory for a minimum 
of 60 days to ensure backup sample·availability should re-analyses be required .. 

Quality Assurance 

All water quality analyses must be performed by a laboratory certified by the Florida 
Department of Health (FDOH) and the National Environmental Laboratory Accreditation 
Conference {NELAC). All laboratory analyses must be by methods for which the laboratory 
has FDOH certification. All laboratory analyses must be completed within EPA holding 
times. If the data is lost or a laboratory error occurs and the EPA holding time for the 
analysis has expired, the Permittee must resample the well within 15 days of notification 
from the laboratory that a loss or laboratory error has occurred. 

With the exception of pH, laboratory analyses utilizing selective ion electrodes are not 
acceptable due to the inadequate sensitivity of these methods. Analyses utilizing test kits 
typically used for field screening (e .. g .. , Hach and LaMotte) are also not acceptable for the 
same reason. 

All major ion analyses must be checked for anion-cation balance and should balance within 
5%. If the anion-cation balance does not balance within 5%, the permittee must review the 
data and include in the report submitted to the District a discussion of the cause or 
explanation of the imbalance 

Reports 

A report must be submitted to the District within 30 days of receipt of data analysis from the 
laboratory to include: 

a.. Well sampling log 
b. Chain of custody forms 
c. Data report in approved format 

All data must be submitted to the District in a District approved electronic format consistent 
with FDOH and NELAC laboratory reporting requirements 

26. If water quality data collected by the permittee or the District indicates that significant saline 
water intrusion is occurring in any of the permitted wells as a result of the withdrawals 
authorized by this permit, the permittee must submit a plan for District approval to abate the 
impact caused by the saline water Intrusion. The plan must contain a schedule for 
implementation of corrective action, which may include modification of the well construction, 
well rehabilitation and reduction in well withdrawal rates or other measures identified by the 
permittee to abate the impact. The permittee must implement the District-approved plan 
pursuant to the schedule set forth in the plan. 

27. Off-site discharges to waters of the State must not cause or contribute to violation of water 
quality standards as set forth in Chapter 62-302, F.AC. The turbidity level at the 
downstream location in the receiving body must not exceed 29 NTU above the background 
(upstream) turbidity level. Off"'site discharge must cease if the above-specified criteria for 
turbidity of the discharge water are exceeded. Off-site discharge may resume only when 
permittee develops and implements a District-approved plan to prevent water quality 
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violations. Turbidity measurements of off.-site discharge must be taken, at a minimum, on a 
weekly basis with daily visual inspection and the results must be recorded in a log book and 
submitted bi-annually with the water use data. 

28. Permittee's off-site discharges must not cause or contribute to off-site flooding In the event 
that Permittee's consumptive use causes or contributes to off-site flooding, Permittee must 
cease off-site discharges until Permittee develops and implements a District-approved 
mitigation plan for the off-site flooding. 

• 29 .. If unanticipated interference to existing legal uses of water occurs due to withdrawals 
authorized by this permit, then the permittee must mitigate for the impact. Mitigation may 
include installation of a new pump or motor, installation of additional drop pipe, providing 

· new electrical wiring, connection with an existing water supply system, or other appropriate 
measures. 

30. Water level monitoring must be initiated by April 9, 2008. The permittee must conduct 
hydrologic and photo monitoring for as long as either of the borrow pits are dewatered .. 

· Wetland monitoring shall occur at each of the three (3) wetland areas listed below: 

a. Wetland A (Sec 26, T. 33 S., R. 38 E.); 

b.. Wetland B (Sec 26, T. 33 S .. , R. 38 E .. ); 

C. Wetland C (Sec 26, T. 33 s., R. 38 E.). 

The permittee must install shallow monitoring wells at each of the above-listed wetland sites. 
The wells must be located near the upland/wetland interface. The monitoring well design 
and specific locations must be approved in writing by the District staff before the wells are 
installed. The monitoring wells must be installed by a licensed water well contractor (as 
required in 373 .. 336 (1)(b), F.S.), and all monitoring devices shall be surveyed to NAVD 
(1988) to an accuracy of+/- 0.01 foot. 

If another agency or utility is monitoring the same water body, then the same monitoring 
equipment/data can, upon written approval by SJRWMD, be used with the owner's consent. 
A staff gauge may substitute for a shallow monitoring well if District staff determine that the 
substitution would be capable of capturing a complete range of water fluctuation. 

3i. Transect locations where vegetation and soils are to be sampled must be approved by the 
District for each wetland-monitoring site by April 9, 2008. Each transect shall be 150 feet in 
length, and located such that 50 feet of the adjacent upland is included, and oriented 
towards the wetland center and perpendicular to the wetland edge The monitoring well 
should be located on the transect (if possible). If the adjacent upland consists of placed fill, 
then the transect may be limited to 120 feet in length, such that 20 feet of the adjacent 
upland is included. The following information must be recorded for each transect 

I. A permanent photo station must be monumented on the transect near the 
monitoring well.for annual photographs. 

II. Soil surface elevations must be recorded to an accuracy of+/- 0 .. 1 foot at 5-foot 
intervals and wherever there is a change in plant community. 

Ill. Other environmental. features such as the upland/wetland interface, current water 
level, cypress buttress inflection points (up to 3 individuals), lower extent of lichen 
lines or upper extent of moss collars, watermarks, and the lower edge of the saw 
palmetto (Serenoa repens) fringe must be surveyed, if present.. 

IV Plant communities must be described, including a listing of all vascular plant 
species, by plant community, present within 10 feet of one side of the transect line, 
their relative abundance, and the diameter at breast height (d .. b .. h.) of any woody 
plants greater than 1" d .. b .h. 
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V A description of soil color, texture, and hydric soil indicators must be made in the 
top 24 inches of soil at 25 foot lntervals along the transect described above for a 
total of 7 stations. If the soil survey depicts the soils as open water, then the soil 
description will occur out to a water depth of 3 feet, and depth to sediment surface 
and depth of organic substrate will be recorded for the remaining intervals. 

32. Rainfall from a rain gauge in the vicinity of the monitoring wells must be recorded weekly, on 
the same day as the water level recordings. Locations of rain gauges shall be submitted to 
the District by April 9, 2008 for written approval .. The same rain gauge may be used for 
more than one monitoring site if the sites are located within a ten mile radius . 

. 33. A Baseline Monitoring Site Report must be submitted to the District by October 9, 2008. The 
report must include the following information for each monitoring site {as applicable): a) a 
diagram of the elevations, plant communities, and hydric soils located along the transect, b) 
a summary of the soils data collected, c) a summary of the vegetation data collected, d) a 
map showing the location of the rain gauge(s), and e) information regarding the installation 
of the monitoring wells, including a well completion report, latitude/longitude coordinates of 
the well, well location on a map, and a brief site description. 

34 .. Monitoring data must be submitted electronically as spreadsheets on January 31 st and July 
31 81, in a District approved computer accessible format. Data submittal will start on July 
(select one) 31st, 2008. The following information must be recorded by the permittee for 
each wetland-monitoring site: water level (weekly without data loggers or daily with data 
loggers), inches of rainfall (we~kly), and pumping volume (weekly by well). Water level data 
must be reported as elevation above sea level (NAVO). The Permittee must contact the 

· District for specific details on how to submit the computer accessible information. These 
data must also be submitted as a legible paper copy (two copies). 

35. On March 31 51, starting in 2009, the permittee must submit an annual report summarizing the 
monitoring efforts and comparing all of the wetland monitoring data recorded for the last 
calendar year and previous years. The report must include panoramic photographs taken in 
September at the established photo stations, and graphs summarizing the rainfall, pumping 
volume, and monitoring data. The elevation of the upland/wetland interface must be 
indicated on the graphs.. In addition, the report will include a brief analysis of any data 
trends .. 

36. The permittee shall notify the District in writing within 30 days of cessation of dewatering 
activities and wetland monitoring activities at the borrow pits .. 

37. If the permittee is unable to.obtain or maintain legal access to any of the monitoring sites 
referenced above, the permittee must notify SJRWMD in writing within 15 days of 
concluding that access to any specific site is not possible. Within 45 days of this notification, 
the permittee must submit an alternative site to modify the monitoring network. Within six 
months of SJRWMD approval of the monitoring network modification, the permittee must 
implement the approved change(s). 

38. The permittee's consumptive use shall not adversely impact wetlands, lakes, and spring 
flows or cause or contribute to a violation of minimum flows and levels adopted in Chapter . 
40C-8, FAC .. , except as authorized by an SJRWMD-approved minimum flow or level (MFL) 
recovery strategy. If unanticipated significant adverse impacts occur, the SJRWMD shall 
revoke the permit in whole or in part to curtail or abate the adverse impacts, unless the 
impacts can be mitigated by the permittee 
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Department of 
Environmental Protection 

Jeb Bush 

.. ~rm1r1~; 2006 

Henry Fischer 
North Cypress Reserve 
10753 US Hwy 
Sebastian, Fl 32958 

RE: Facility ID: FLR1 0CQ49 

Twin Towers Office Building 
2600 Blair Stone Road 

Tallahassee, Florida 32399-2400 

17th St SW & 86th Ave Bonow Pit 
17th St.. SW & 86th Ave .. 
Vero Beach, Fl 32968 

Dear Permittee: 

Colleen M Castille 
Secretary 

The Florida Department of Environmental Protection has received and processed your Notice of 
Intent to Use Generic Permit for Stormwater Discharge from Large and Small Construction Activities 
(NOi) and the accompanying processing fee. This letter serves to acknowledge that your NOl is 
complete, your fee is paid-in-full, and your project is covered under the generic permit effective 
March 31, 2006. Your coverage under the generic permit wifl expire March 30, 2011. 

The Generic Permit for Stormwater Discharge from Large and Small Construction Activities (CGP) 
was issued under the provisions of Section 403.0885, Florida Statutes, and applicable rules of the 
Florida Administrative Code. Until the CGP is terminated, modified or revoked, permittees that have 
properly obtained coverage under this permit are authorized to disturb land, to construct and operate 
facilities, and to discharge to surface waters in accordance with the terms and conditions of this 
permit. 

Your project identification number is FLR10CQ49 Please make reference to this number on all 
future correspondence including any ch~cks made out to the Department. 

This letter is not your permit.. Your NOi allows you to proceed with construction by complying with the 
CGP (OEP Document No .. 62-621 .. 300(4) (a)), a copy of which you may obtain online at 
http://www.dep.state.fl.us/water/stormwater/npdes/construction3.htm or by contacting the 
NPDES Stormwater Notices Center .. 

Key provisions of the permit are (1) implementation of your stormwater pollution prevention plan 
(SW PPP) that was required to be developed prior to NOi submittal; (2) conducting and documenting 
routine inspections as required by the permit; and (3) retention of records required by the permit, 
including retention of a copy of the SW PPP at the construction site, or at an alternative location as 
specified in your NOi, from the date of project initiation to the date of final site stabilization. 

If your project will continue discharging stormwater associated with construction activity beyond 
expiration of the current coverage, request for continued coverage shall be made by filing a 

"More Protection Less Process· 

Printed on recycled paper 
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facility ID: FLR10CQ49 
April 19, 2006 

~ompleted NOi at least 2 days before expiration of the current coverage period.. If you discontinue 
discharging stormwater associated with construction activity, or otherwise qualify to discontinue 
coverage under the CGP, you may terminate permit coverage by filing a Notice of Termination of 
Generic Permit Coverage (NOT) .. 

If you have any questions concerning this acknowledgment letter, please contact the NPDES 
Stormwater Notices Center at (866) 336-6312 or (850) 297-1232 .. 

CERTIFICATE OF SERVICE 

THE UNDERSIGNED HEREBY CERTIFIES that the foregoing acknowledgment of coverage under 
the Construction Generic Permit Rule 62-621.300(4), F..A.C.., was mailed by Science Applications 
International Corporation working under FDEP Contract Number WM788, on behalf of the Florida 
Department cf Environmental Protection, on the date indicated below via the United States Postal 
Service .. 

4/19/2006 
Name Date 
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Board of County Commissioners 

December 14, 2007 

VIA FACSIMILE: (772) 589-7731 

North Cypress Reserve 
10753 US Highway 1 
Sebastian, Florida 32958 

Attention: Henry Fischer 

1801 27th Street 
Vero Beach, Florida 32960 
Telephone: (772) 567-8000 

Fax: (772) 778-9391 

Subject: Approval of Type B Flood Protection - Stormwater Management System Permit No. 
2006030369-60611 for 17th Street SW & 86th Avenue SW Borrow Pit at 8300 1?1h 
Street SW 

Reference: SP-MA-06-06-27 I 2006030369-53634 

Dear Mr. Fischer: 

This letter shall serve as the Type B Flood Protection-Stormwater Management System 
(SWMS) Permit for the subject project. The following drawings and calculations signed and 
sealed December 14, 2007 are approved for the construction of the flood protection-stormwater 
management system in conjunction with the August 17, 2007 staff major site plan approval. 

1. Sheet C1 of 7, Borrow Pit Plan revision no. 10 dated December 14, 2007. 
2. Sheet C2 of 7, Borrow Pit Plan revision no. 1 dated December 6, 2006. 
3. Sheet C3 of 7, Borrow Pit Plan revision no. 3 dated January 14, 2007. 
4. Sheet C4 of 7, Details and Notes revision no. 2 dated January 26, 2007. 
5. Sheet CS of 7, Sections and Notes revision no. 2 dated May 1, 2007. 
6. Stormwater Management Calculations revised December 2006. 

The following conditions apply.to the permit: 

1. It appears that the Chapter 930, Stormwater Management and Flood Protection Ordinance 
criteria for construction of the proposed project can be met based on the attached 
engineer's certification dated October 25, 2007. [930.08(2)(c)] 

2. The August 17, 2008 expiration date shall be concurrent with the Site Plan. [914.08] 
3. Any proposed changes to the approved plans must be approved prior to initiating any 

change in construction. This includes material changes such as type of drainage pipe, etc. 
4. This permit is a legal document and important legal consequences may result if the 

conditions listed on this permit or other permits issued by other agencies are not followed. 
5. All activities shall be implemented as set forth in the plans, specification, and performance 

criteria as provided by this permit or any other permit issued by other agencies. In the event 
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Henry Fischer 
North Cypress Reserve 
Project No. 2006030369 
December 14, 2007 
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of a conflict between these permit conditions and the conditions of other permits, the most 
stringent permit condition shall govern. 

6. This permit approval does not relieve the engineer or contractor of responsibilities or 
conditions expressed or otherwise intended by any other local, state or Federal agency. 
Permittee agrees to hold Indian River County harmless for any construction activities 
authorized by this permit. 

7. A pre-construction meeting with Engineering Division staff is required. Contact the 
Engineering Division at (772) 226-1597 or 226-1283 to schedule the pre-construction 
meeting. · 

8. The respective Indian River County departments shall be notified**, in writing, or by 
telephone, of the commencement and completion of the following items of construction so 
that an immediate inspection can be performed to ensure construction in conformance with 
said approved construction plans and specifications and the requirements of Chapter 914. If 
the county notifies the developer that no County inspector is available to inspect within forty
eight (48) hours of an inspection request, and if a delay in inspection would cause a delay in 
the project, then this requirement may be met by submission of a certificate from the 
engineer of record that all construction was completed, in accordance with the approved 
permit drawings and documents along with field inspection reports. Prior to requesting an 
inspection by county personnel, the Engineer of Record will have inspected and approved 
the construction of each item. Backfilling of the storm sewer system, or covering any 
unapproved item of inspection is prohibited and may result in the contractor uncovering the 
item for inspection and approval. 

a. Storm Sewer (Public Works Department) 
b. Haul road treatment swales (Public Works Department) 

** The failure to notify the respective departments of the commencement and 
completion of the construction of such items shall be good cause to refuse to 
issue a certificate of occupancy. The certificate of occupancy may not be 
issued until further investigation is conducted to verify compliance with the 
permit and a certification letter is provided by a testing laboratory stating that 
the improvements have been constructed in accordance with the approved 
plans and specifications. [914.12{3)(c)] 

9. To request an inspection, call (772) 226-1597 or 226-1283, state the location of the 
inspection, the type and the time requested. Leave a contact number for confirmation or 
any further coordination. 

10. Prior to requesting final inspection, the Engineer of Record shall inspect the project and 
ensure all punch list items have been competed. The following items shall be provided; 
inspection reports, testing reports, Certification Letter, Record Drawings and other pertinent 
closeout information. Prior to engineering release, all items must be completed and certified 
that it is in accordance with the approved Stormwater Management System permit drawings. 
If possible, submit the as-builts on 1.44 mega byte diskettes as AutoCAD Drawings. 
[930.11 (1 )(d)] 

11. Activities approved by this permit shall be conducted in a manner which do not cause 
pollution as defined below: 

a. "Pollution" is the presence in the outdoor atmosphere or waters of the state of 
any substances, contaminants, noise, or manmade or human induced 
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Henry Fischer 3 
North Cypress Reserve 
Project No. 2006030369 
December 14, 2007 

impairment of air or waters or alteration of the chemical, physical, biological, or 
radiological integrity of air or water in quantities or at levels which are or may be 
potentially harmful of injurious to human health or welfare, animal or plant life, or 
property or which unreasonably interfere with the enjoyment of life or property, 
including outdoor recreation unless authorized by applicable law. Florida 
Statutes Ch. 403.031 (7). Pollutants to be removed include but are not limited to: 
excessive dust, sediment and suspended solids, solid and sanitary wastes, 
phosphorus, nitrogen, pesticides, oil and grease, concrete truck washout, 
construction chemicals, and construction debris. 

b. Pollution with Respect to Sediment and Suspended Solids - A water body 
(including ditches and canals) is defined to be polluted with respect to sediment 
and suspended solids when at any time, the turbidity of the water immediately 
downstream of the permittee's discharge point(s) is at least 29 nephelometric 
turbidity units (NTU's) higher than the turbidity of the background water upstream 
of the discharge point(s). [See Fla. Administrative Code 62-302.530] Exception: 
When the discharge is directly into or through an outfall discharging into 

"Outstanding Florida Waters," designated by Florida Statute 403.061 (27), the 
turbidity of discharged water cannot exceed the turbidity of the immediate 
receiving water. Indian River County reserves the right to measure the turbidity 
of the receiving water prior to construction and to use that value at its sole 
discretion, as the background turbidity value for the receiving water. 

c. Uncontestable Pollution Event - The discharge from a construction site or work 
area is defined to be polluted whenever any of the following is present in the 
discharge water: 

i. Hazardous waste or hazardous materials in any quantity, 
ii. Any petroleum product or by-product in any quantity, 
iii. Any chemical in any quantity, or 
iv. Concentrated pollutants. 

Above paragraphs (b) and (c) do not in any way, limit the types of conditions in which 
pollution may be determined to occur. 

12. The permittee is solely responsible for preventing pollution caused by dewatering water and 
stormwater runoff from the construction site or work area (see attached permittee's affidavit 
regarding pollution leaving the construction site dated November 2, 2007). In addition to 
taking its own actions and remedies against the permittee for a permit violation, Indian River 
County will report each violation to St. Johns River Water Management District, Florida 
Department of Environmental Protection, Indian River Farms Water Control District (or other 
Florida Statute Chapter 298 Drainage District, as appropriate), Indian River County Code 
Enforcement, and other pertinent regulatory or enforcement agencies. 

13. Indian River County has the right to enter onto the project site during working hours to make 
inspections or perform tests or other duties related to the permitted construction activities 

14. If the permittee fails to comply with any part of this permit or any other permit issued for this 
projject by any regulatory authority, Indian River County may at its sole discretion, shut 
down the project site until said permit condition(s) is complied with. A Cease and Desist 
Order will be issued by the County Administrator and served in an appropriate manner to the 
permittee or the permittee's agent. Under no circumstances shall work proceed when a 
Cease and Desist Order has been issued until said Cease and Desist Order has been 
withdrawn in writing, by Indian River County. If a Cease and Desist Order is issued, 
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Indian River County at its sole discretion, will take other action against the permittee and 
the permittee's agent(s) on the project site. 

15. No construction work shall begin until the pollution control and treatment system has been 
constructed in accordance with approved permits and plans. 

16. An 'illicit discharge sign' shall be installed and remain posted continuously during 
construction activities. The sign may be obtained from the county Public Works Department 
or Stormwater Division. 

Please do not hesitate to contact me at (772) 226-1221 if you have any questions. 

DBC/dac 

Attachments 

cc:dames W. Davis, P.E., Public Works Director 
~avid B. Cox, P.E., Senior Civil Engineer 

Stan Boling, AICP, Planning Director 
Brian Freeman, AlCP, Senior Planner, Current Development 
Dan Wittenberg, Manager Construction Coordination 
David A. Hays, P.E., C.F.M., Land Development Manager 
Keith McCully, P.E., Stormwater Engineer 
Todd Tardif, Senior Stormwater Inspector 
Aaron Bowles, P.E., MBV Engineering, Inc. 
Construction File 
File 
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~MB··J' <~-. _.· .ENG:INEER.l·NG., JNC. 
:: _.. · .. ··._ -· · · :CONSUL TLNC' ENGlNEERLNG 
:· _ ·' .. - 'MOIA. BOWLES VILLAMIZAR. & ASSOCIATES 

C~rtificat~ of Authorization #3728 

·octqber 25, 2007 
... '. . . : 

Mr. David Cox ·- •-.- -· .· . . • . 
<u:i:dian River County Engineering 
J80127thStreet- · ·_. · ·· 
:Vero.Beach, FL 32960 

· .. ·~ubjici: . . .. J7t11 Street SW & 86th A ve~ue SW Borrow Pit 
SP,..MA-.06-06'."27 /2006030369-53634 
fudian R,iyer Counfy, Florida -__ ·-
'.E~gineer's Prqject Number: · 05""_8 l 1 

. ' .·: 

·DeaiMr. Cox:·<_-. 

. .Attciclled is ori6 bopyeach of ¢e_s.rn.WMJ) ERP & cm:p~nriit; fo;theBubject pr,ojeci 
. lhe purpose.pf this letterjs)ocerti:fy that.the.:plans and.ctµculations ,submitted to your 
..• C>ffiCy . are. t4e same .planE; and_ c~culations' :S-ubniitteci to .SJR WM]) .. This letter shall also . 

· ·-- ·_ ·•·· __ ·•I-serve as ~ertific~ti.on~t tlie'prqposed,structure aricl,sitew()rk design meets:all applicable 
Stormw ' r Manag~ment.and F]oo.d.J>rotection Qrdinance criteria. Plea~e proceed with 

·2455 - 14th Avenue-•·
'Vero Beach, Florida 32960 
: Phone (772) 569-0035 

Fax (772) 778-3617 
·.: '. 

. storm water m.amigen1ent,pel1Illt'. · .•. 

!.:;,. ,., .. · .... ·, .. ·.·.... . .. • ··. _. . .- ·. :·.---.. . 

·.=~sti9ns regardingthe above sulJjech ph~ase call. 

· E,.mc:1Jl:.nibveng@mbveng.con, _ 

The Boulevard Professional center 
·· ·.1600 w. Eau Gallie Blvd., Suite 203 

· Melbourne, Florida 32935 
.Phone (321) 253~1510 

'Fax (321) 253-0911 
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PERMITTEE'S AFFIDAVIT REGARDING POLLUTION LEAVING THE 
CONSTRUCTION SITE 

This sworn statement is submitted to Indian River County for the following project: 

17th Street SW and 86th Avenue Borrow Pit 

STA TE OF Florida 
COUNTY OF Indian River 

Personally before me the undersigned authority, appeared Mr. Henry Fischer, who upon 
oath dufy administered, stated as follows: 

1. This sworn statement is submitted by the PERMITTEE, North cypress Reserve 
whose business address is 10753 US Hwy. 1; Sebastian, FL 32958 and (if 
applicable) its Federal Identification No.(FEIN) is 650714473 . If entity has no FEIN, 
include the Social Security Number of the individual signing this sworn statement: 

2. My name is Mr. Henry Fischer and my relationship to the entity named above is 
President. · 

3. I understand and I agree that in addition to the Stormwater Management System 
Permit, I am responsible for complying with, the terms and conditions of the following: 

a. The State of Florida Generic Permit for Stormwater Discharge From Large 
and Small Construction Activities (for projects one acre or larger), · 

b. The Stormwater Pollution Prevention Plan, 
c. The St. Johns River Water Management District permit, 
d. All other permits required for this project not specifically listed herein, and 
e. All Codes and Ordinances of Indian River County. 

4. I understand that "pollution" as defined by Florida Statutes Chapter 403.031 (7) means: " . 
. . the presence in the outdoor atmosphere or waters of the state of any substances, 
contaminants, noise, or manmade or human-induced impairment of air or waters or 
alteration of the chemical, physical, biological, or radiological integrity of air or water in 
quantities or at levels which are or may be potentially harmful or injurious to human 
health or welfare, animal or plant life, or property or which unreasonably interfere with 
the enjoyment of life or property, including outdoor recreation unless authorized by 
applicable law." 

5. I understand that in addition to the definition set forth in Item 4 above, "pollution" is also 
defined by Florida Administrative Code 62-302.530 and as may be further defined in the 
Indian River County permit. 

6. I understand that there are civil and criminal penalties for pollution listed in Florida 
Statutes Ch. 403.141 and Ch. 403.161 and that there are other penalties listed in Indian 
River County's permits, including but not limited to, Indian River County issuing a Cease 
and Desist Order for the project. I understand that I may be liable for these and other 
penalties if pollution occurs as a result of my activities associated with the Project. 

1 
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.----------------,£_ __ ----------------'-~-'-~-------------~ 

Under penalty of perjury, I declare that I have read the foregoing affidavit and the facts 
stated in it a re true. 

FURTHER AFFIANT SAYETH NAUGHT 

Signature:~,~ 

Printed Name: Mr. Henry Fischer 

My Commission expires: 

2 
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March 26, 2008 

EDITORIAL: Bills gut local power on mining 

Lee County and Florida need rock for roads and other development, and Lee is a prime source for the 
material. 

But rock mining needs to be regulated by local authorities who care about and understand other 
needs, such as water supply and environmental protection. 

Three bills pending in the Legislature would severely undercut local government power to regulate 
mining. This is a naked power play by the mining industry and its allies in the Legislature, including 
two of our own area lawmakers. 

Don't fall for the idea that local governments want to stop mining. A moratorium on new mines in an 
83,000-acre water resource area in Southeast Lee County to allow for a long overdue study of mining 
impacts might lead to better regulation of mining, but will not stop it - and doesn't even affect active 
mines, with years of production ahead of them. 

Urge our leaders in Tallahassee to reject these bills or the elements in them that threaten our ability 
to elect local officials with the power to plan for our future: 

• Senate Bill 774 gives local governments three months to decide on approval or denial of new mines; 
then the governor and Cabinet decide. In Lee at least six are proposed in the water resource area. 

• Senate Bill 2406 was filed by Sen. Mike Bennett, R-Bradenton, whose district includes part of Lee 
County. It would prohibit local governments from enforcing policy that prevents mining where growth 
plans allow it. 

• House Bill 08-13 is from the Environment & Natural Resources Council, chaired by Trudi Williams, 
R-south Lee County, and reiterates the essence of Bennett's bill. 

"This is an abomination and a kick in the teeth to anyone who believes in local control," says Lee 
County Commissioner Frank Mann. 

We agree. 
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Florida Senate - 2008 CS for SB 774 

By the Committee on Transportation; and Senator Baker 

596-05809-08 2008774cl 

A bill to be entitled 

An act relating to transportation; amending s. 337.0261, 

F.S.; providing definitions; providing legislative 

findings with respect to the need for construction 

aggregate materials; requiring a super majority vote by 

the local government decisionmaking body in order to deny 

approval of a construction aggregate materials mining 

site; providing for a final determination to be made by 

the Governor and Cabinet sitting as the Administration 

Commission if the local government does not approve or 

deny an application for construction aggregate materials 

mining activities after two meetings or 3 months; 

requiring that the Administration Commission determine 

whether the evidence supports approval; applying 

provisions of the Uniform Rules of Procedure to the 

proceedings; providing that the act does not limit 

challenges to or appeals of construction aggregate 

materials mining site approvals; providing an effective 

date. 

Be It Enacted by the Legislature of the State of Florida: 

Section 1. Subsections ( 1) , (2) , and ( 3) of section 

337.0261, Florida Statutes, are amended to read: 

337.0261 Construction aggregate materials.--

(1) DEFINITIONS.--As used in this section, the term: 

(a) "Aggregate resource county" means a county within which 

sand and aggregate resources exist as enumerated in the Strategic 

Aggregates Review Task Force Final Report dated February 1, 2008. 
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(b) "Application for construction aggregate materials 

mining site approval" includes any application submitted to a 

local government within an aggregate resource county for approval 

in connection with construction materials mining activities, 

including, but not limited to, applications for conditional use 

permits, variances, special exceptions, unusual uses, rezonings, 

and any other changes in land use designation, without regard for 

the manner in which such application is processed. 

Js:l "Construction aggregate materials" means crushed stone, 

limestone, dolomite, limerock, shell rock, cemented coquina, sand 

for use as a component of mortars, concrete, bituminous mixtures, 

or underdrain filters, and other mined resources providing the 

basic material for concrete, asphalt, and road base. 

(d) "Construction materials mining activities" has the same 

meaning as provided ins. 552.30(1). 

( e) "Local government" and "local government decisionmaking 

body" refers to all agencies, boards, commissions, councils, 

panels, trusts, or other bodies of individuals associated with or 

established by local governmental entities which have final 

authority to consider and approve applications, regardless of 

whether such consideration constitutes an initial review of the 

application or part of an administrative appellate process 

afforded by the local governmental entity. 

(f) "State approvals for construction materials mining 

activities" means, to the extent legally required, an 

environmental resource permit and industrial waste permit issued 

by the Department of Environmental Protection. 

(2) LEGISLATIVE INTENT.--The Legislature finds that: 

hl There is a strategic and critical need for an available 
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supply of construction aggregate materials within the state and 

that a disruption of the supply would cause a significant 

detriment to the state's construction industry, transportation 

system, and overall health, safety, and welfare. 

(b) Construction aggregate materials are a finite natural 

resource. 

(c) Construction aggregate materials mining is an industry 

of critical importance to the state and is therefore in the 

public interest. 

(d) There is a need for a reliable, predictable, and 

sustainable supply of construction aggregate materials so that 

public and private construction is maintained without 

interruption. 

(e) There are a limited number of aggregate resource 

counties within the state where aggregate and sand resources 

exist. 

(3) LOCAL GOVERNMENT DECISIONMAKING.--

(a) When making application for construction aggregate 

materials mining site approval, the applicant shall 

simultaneously submit the application for an environmental 

resource permit under s. 373.414 to the Department of 

Environmental Protection and to the local government having 

jurisdiction over the property that is subject to the 

application. 

(b) A NB- local government may not shall approve or deny a 

proposed land use zoning change, comprehensive plan amendment, 

land use permit, ordinance, or order regarding construction 

aggregate materials without considering any information provided 

by the Department of Transportation regarding the effect such 
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change, amendment, permit decision, ordinance, or order would 

have on the availability, transportation, and potential 

extraction of construction aggregate materials on the local area, 

the region, and the state. The failure of the Department of 

Transportation to provide this information shall not be a basis 

for delay or invalidation of the local government action. A N-e

local government may not impose a moratorium, or combination of 

moratoria, of more than 12 months' duration on the mining or 

extraction of construction aggregate materials, commencing on the 

date the vote was taken to impose the moratorium. January 1, 

2007, shall serve as the commencement of the 12-month period for 

moratoria already in place as of July 1, 2007. 

(c) If an applicant has obtained state approvals for 

construction materials mining activities within an aggregate 

resource county, the local government decisionmaking body may 

deny the application for such activities only pursuant to a super 

majority vote consisting of a majority plus one of all members of 

the local government decisionmaking body. Subject to local quorum 

requirements, a local government decisionmaking body may approve 

an application for construction materials mining activities by a 

simple majority vote. 

(d) If an application for construction aggregate materials 

mining site approval is not approved or denied after 

consideration of the application at two regularly scheduled 

meetings of the local government decisionmaking body or after 3 

months following the application's initial consideration by the 

local government decisionmaking body, whichever occurs first, the 

applicant may seek a final determination on the application by 

the Governor and Cabinet sitting as the Administration 
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117 Commission. An applicant may invoke this review by filing a 

118 petition with the Administration Commission within 30 days after 

119 the date of the last local government hearing at which the 

120 application was considered or scheduled to be heard, whichever 

121 occurs latest. 

122 (e) The Administration Commission shall review the 

123 application based solely upon the record of proceedings before 

124 the local government and shall decide by a simple majority vote 

125 whether there was competent, substantial evidence in the record 

126 to support approval of the application. It shall thereafter enter 

127 an order setting forth its decision and, by copy of its order, 

128 notify the clerk of the local government and the applicant. 

12 9 (f) The applicable provisions of the Uniform Rules of 

130 Procedure promulgated in chapter 28, Florida Administrative Code, 

131 shall govern the proceedings before the Administration 

132 Commission. 

133 (g) Judicial review of the commission's decision shall be 

134 pursuant to s. 120.68. 

135 (h) This subsection does not limit, eliminate, or otherwise 

136 affect existing legal remedies to challenge or appeal a final 

137 decision of a local government decisionmaking body concerning an 

138 application for construction aggregate materials mining site 

139 approval. 

140 Section 2. This act shall take effect July 1, 2008. 
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By Senator Bennett 
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A bill to be entitled 

An act relating to aggregate mining; amending s. 378.412, 

F.S.; prohibiting local governments from enacting or 

enforcing ordinances, resolutions, regulations, rules, 

policies, or other actions that prohibit mining in certain 

lands zoned for mining; providing an expedited permitting 

process for certain limerock environmental resource 

permitting and reclamation applications; providing 

requirements for the challenge of agency actions; 

providing an effective date. 

Be It Enacted by the Legislature of the State of Florida: 

Section 1. Section 378.412, Florida Statutes, is amended to 

read: 

378.412 Relationship with other laws.--

( 1) It is the intent of the Legislature that ss. 3 7 8. 2 02-

378.804 supplement other laws regarding resource extraction. 

Nothing contained in such sections shall be construed to limit, 

abridge, or alter any agency's duties, authority, and 

responsibilities granted pursuant to another statute. Nothing in 

ss. 378.202-378.804 shall be deemed to preempt local ordinances 

that impose stricter reclamation standards, except that no county 

or municipality shall enact or enforce any ordinance, resolution, 

regulation, rule, policy, or other action that prohibits or 

prevents the construction or operation of a limestone mine on 

lands where mining is a permissible use or on lands zoned or 

classified as mining lands on or after March 1, 2007. 
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29 (2) Due to the state's critical infrastructure needs and 

30 the potential shortfall in available construction aggregate 

31 materials, limerock environmental resource permitting and 

32 reclamation applications filed after March 1, 2007, are eligible 

33 for the expedited permitting process under s. 403.973. Challenges 

34 to state agency action in the expedited permitting process for 

35 establishment of a limerock mine in this state under s. 403.973 

36 are subject to the same requirements as challenges brought under 

37 s. 403.973(15) (a), except that, notwithstanding s. 120.574, 

38 summary proceedings must be conducted within 30 days after a 

39 party files the motion for summary hearing, regardless of whether 

40 the parties agree to the summary proceeding. 

41 Section 2. This act shall take effect upon becoming a law. 
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CUIUUCULU!'d VIT 
§y<dlliil®Y 'JI', !Blaiti!ti!llil1llll\'lp JP>llu, JD), 

lEDl!J<CA 'JI'IT(Q)N 
Institute of Ecology, UGA, Athens, GA 30602-2202 
Major Field of Study: Hydroecology 
Dissertation Topic: Determining sustainable aquifer yield, ecological 
impacts of anthropogenic groundwater perturbations 
Committee Chairman: Dr. George Brook 

Department of Geology, University of South Florida, Tampa, FL 
predoctoral courses in Hydrology, Geochemistry, and Water Quality 
University of Central Florida, Orlando, FL 
predoctoral courses in Bryology and Zoogeography 

Florida State University, Tallahassee, FL 32306 
Major Field of Study: Botany /Ecology, including water chemistry 
Thesis Topic: Marsh and aquatic vascular plant communities under tidal 
influence, Wakulla and St. Marks Rivers, Florida. 

Florida State University, Tallahassee, FL 32306 
Major: Biology & Design 
Minor: Chemistry & Humanities 

!P!Fl(Q)JF!E§§JI(Q)N.hlL W(Q)!FllK IE¼IPIE!Fll!IEN<CIE 
Hydroecologist, Applied Environmental Services, LLC 
P. 0. Box 174, Athens, GA 30603-0174 
appliedenvirserv@mindspring.com 

Fellowship, US EPA, National Exposure Research Laboratory 
960 College Station Road 
Athens, GA 30605-2700 

Internship, US EPA, National Exposure Research Laboratory 
960 College Station Road 
Athens, GA 30605-2700 

Hydroecologist, US EPA, Region 4, Science and Ecological Support Div. 
980 College Station Road 
Athens, GA 30605-2700 
(Co-operative Education Program - alternating quarters) 

Senior Scientist I, Post, Buckley, Schuh & Jernigan, Inc. 
800 N. Magnolia Avenue, Suite 600 
Orlando, FL 32803 

Lead Env. Specialist (IV), St. Johns River Water Management District 
Orlando Regional Office 
618 E. South Street, Suite 200, Orlando, FL 32801 

Jurisdictional Specialist, Jurisdictional Evaluation Section, FDER 
2600 Blair Stone Road, Tallahassee, FL 32301 

Marine/ Aquatic Ecologist, Florida Natural Areas Inventory 
254 E. Sixth A venue, Tallahassee, FL 32303 

Field Project Director (Environmental Specialist IV) 
Water Resources Restoration & Preservation Section, FDER, Tallahassee 

Marine Biologist (Environmental Specialist III) 
Water Resources Restoration & Preservation Section, FDER, Tallahassee 
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4/77-11/77 

1975-1976 

1975-1976 

Summer 1975 

Fall 1978 

1989-1992 

Rules Coordinator (Environmental Specialist II) 
Office of Coastal Zone Coordination, FDER, Tallahassee 

Research Assistant 
Drake Wilson Spoil Island Project, U.S. Army Corps of Engineers (COE) 
Project Director: Dr. William Kruczynski 

Research Assistant 
St. Marks National Wildlife Refuge, St. Marks, FL 32355 
Project Director: Culver S. Gidden 

.&,]D)]D)Il'JI'Il(Q)NAlL lE¼lF'lEJP/,.IlIBNCClE 
Research Assistant (Labrunia danae research project in the Bahamas) 
FSU, Department of Biology, Tallahassee, FL 32306 
Research Directors: Dr. William Herrnkind & Gregg Stanton 

Research Assistant (seagrass research off the west coast of Florida) 
FSU, Department of Biology, Tallahassee, FL 32306 
Research Directors: Dr. Richard Iverson & Henry Bittaker 

Instructor for Federal Jurisdictional Wetlands Training Seminars, 
Southeastern U.S. 

IF'll'@Jr®llllllfollil~Il W@ll'Ik 1E¼JF®ll'll®llil(1!®: 

During my employment of approximately eight years with the predecessor agency for the Florida 
Department Environmental Protection (formerly known as Florida Department Environmental 
Regulation) I served as Rules Coordinator for the Office of Coastal Zone Coordination the first year, 
ensuring compliance with federal Coastal Zone Management requirements. Subsequently, I provided 
oversight for the state-supported restoration projects throughout Florida for the Water Resources 
Restoration and Preservation Section, initially for coastal projects, then as the Field Project Director over 
all projects. 

Later, during my employment with the Jurisdictional Section of that agency, I evaluated wetlands 
throughout the State of Florida. On numerous occasions my technical expertise was required by that 
agency to evaluate sites where various levels of "disturbance" had occurred. In those cases, my 
responsibility was to determine what the pre-existing condition had been at those sites. Representatives 
from U. S. Environmental Protection Agency (EPA), and later, the COE frequently were present during 
those field evaluations, and my findings generally were comparable to their findings. 

I also have been employed as the Marine and Aquatic Ecologist for the Florida Natural Areas 
Inventory (FNAI) Program. I was responsible for evaluating habitat of concern throughout the state and 
providing guidance to various state agencies and private entities regarding regulatory issues affecting 
those lands, as well as assisting in prioritizing state purchase of environmentally-sensitive lands. My 
evaluations included all types of lakes, streams, and coastal areas, as well as habitat for federally-listed 
species throughout Florida. 

My duties and responsibilities as the Lead Environmental Specialist for the St. Johns River Water 
Management District for approximately two years involved reviewing all environmental aspects of 
permit applications submitted to that agency's central Florida office. Those reviews included evaluating 
the impacts of proposed projects on federally-listed species, as well as addressing issues of compliance 
with environmental regulations. The environmental aspects included training other environmental 
reviewers regarding wetlands and environmental regulations. 

As the Senior Scientist and subsequently the Hydroecologist in the private sector for 
approximately 10 years, my duties and responsibilities included those similar to the ones I had conducted 
for the government agencies. During that time, my duties and responsibilities also focused on 
environmental impacts associated with anthropogenic groundwater alterations. 

I have had direct oversight or involvement in evaluating adverse impacts of activities on 
Endangered Species, Threatened Species, and Species of Special Concern, such as the bald eagle 
(Haliaeetus leucocephalus), the West Indian manatee (Trichechus manatus latirostris), wood storks (Mycteria 
americana), all species of sea turtles occurring in Florida (all federally-endangered), the Eastern indigo 
snake (Drymarchon corais couperi), the Florida black bear (Ursus americanus floridanus), and the Florida 
scrub jay. For example, I have been involved in evaluating adverse impacts of proposed roadway 
projects on wood storks and the Florida black bear. 
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For approximately six years I was employed as a Hydroecologist for the Ecological Support 
Division of the United States EPA in Region IV, which has oversight for Florida, Georgia, Alabama, 
Louisiana and numerous other states. My duties and responsibilities included evaluations of wetlands, 
streams, and lakes. Among the evaluations that I conducted were detailed laboratory analyses, using 
techniques developed at that facility. I also provided input regarding the interaction between ground 
water and surface water. My comments regarding the catastrophic adverse environmental impacts that 
would result from the proposed location of a well field for Albany, Georgia, located in proximity to the 
Swamp of Toa, resulted in reconsideration of the proposed location. Ultimately the well field was 
relocated further east. The State of Georgia recently purchased a significant portion of the Swamp of Toa 
for protection. 

Subsequently, I completed an Internship and Fellowship for the EPA's National Exposure 
Research Laboratory during 1998 and 1999. My duties and responsibilities for that Research Laboratory 
included developing research techniques and methods for remediation of hazardous compounds. My 
professional work experience also has included instruction and training for regional, state, federal, and 
private employees regarding wetlands in the southeastern coastal plain. 

§lE!LlE(C'I['JE[l) JPllElEIF!.~IF!.lEVlllEWlED JPlUIBllLl!CA 'I['Jil!:))N§ 
Bacchus, S. T. 2007. More inconvenient truths: Wildfires and wetlands, SW ANCC and Rapanos. 

National Wetlands Newsletter 29(11):15-21. 

Bacchus, S. T. 2006. Nonmechanical dewatering of the regional Floridan aquifer system. pp. 219-234 in: 
R.S. Harmon and C. Wicks (eds.) Perspectives on karst geomorpholgy, hydrology, and geochemistry 
- A tribute volume to Derek C. Ford and William B. White. Geological Society of America Special 
Paper 404. 

Bacchus, S.T. 2005. Adverse Environmental Impacts of Artificial Recharge Known As "Aquifer Storage 
and Recovery" (ASR) in Southern Florida: Implications for Everglades Restoration, 
http://www.thethirdplanet.org/ downloads.html, 106 pp. 

Bacchus, S. T. and P. J. Barile. 2005. Discriminating sources and flowpaths of anthropogenic nitrogen 
discharges to Florida springs, streams and lakes. Environmental Geoscience 11(4):293-316. 

Bacchus, S. T., D. D. Archibald, K. 0. Britton, and B. L. Haines. 2005. Near infrared model development 
for pond-cypress subjected to chronic water stress and Botryosphaeria rhodina. Acta Phytopathologica 
et Entomologica Hungarica 40(2-3):251-265. 

Bacchus, S. T., D. D. Archibald, G. A. Brook, K. 0. Britton, B. L. Haines, S. L. Rathbun, and M. Madden. 
2003. Near infrared spectroscopy of a hydroecological indicator: New tool for determining 
sustainable yield for Floridan aquifer system. Hydrological Processes 17:1785-1809. 

Bacchus, S. T. 2002. The 'ostrich' component of the multiple stressor model: Undermining Florida. pp. 
669-740 in: J. W. Porter and K. G. Porter (eds.) Everglades, Florida Bay, and Coral Reefs of the 
Florida Keys: An Ecosystem Sourcebook. CRC Press. 

Bacchus, S. T. 2001. Knowledge of groundwater responses - A critical factor in saving Florida's 
threatened and endangered species. Part I: Marine ecological disturbances. Endangered Species 
Update 18(3):79-90. 

Bacchus, S. T. 2000a. Predicting nearshore environmental impacts from onshore anthropogenic 
perturbations of ground water in the southeastern Coastal Plain, USA. pp. 609-614 in: Interactive 
Hydrology: Proceedings of the 3rd International Hydrology and Water Resources Symposium of the 
Institution of Engineers, Australia, 20-23 November 2000 Perth, Western Australia. 

Bacchus, S. T. 2000b. Uncalculated impacts of unsustainable aquifer yield including evidence of 
subsurface interbasin flow. Journal of American Water Resources Association 36(3):457-481. 

Bacchus, S. T., T. Hamazaki, K. 0. Britton and B. L. Haines. 2000. Soluble sugar composition of pond
cypress: A potential hydroecological indicator of groundwater perturbations. Journal of American 
Water Resources Association 36(1):1-11. 
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Samson, S. A. and S. T. Bacchus. 2000. Water marketing: lhe other side of the coin. Water Resources 
Impact 2(6):15-16. 

Susarla, S., S. T. Bacchus, G. Harvey and S. C. McCutcheon. 2000. Phytotransformation of perchlorate 
contaminated waters. Environmental Technology 21:1055-1065. 

Susarla, S., S. T. Bacchus, G. Harvey and S. C. McCutcheon. 2000. Uptake and transformation of 
perchlorate by vascular plants. Toxicological and Environmental Chemistry 74:29-47. 

Bacchus, S. T. 1999a. New Approaches for Determining Sustainable Yield from the Regional Karst 
Aquifer of the Southeastern Coastal Plain. Ph.D. Dissertation, University of Georgia, Athens, GA. 
172pp. 

Bacchus, S. T. 1999b. Cumberland Island National Seashore: Linking offshore impacts to mainland 
withdrawals from a regional karst aquifer. pp. 463-472 in: K. J. Hatcher (ed.) Proceedings of the 1999 
Georgia Water Resources Conference, held March 30-31, 1999, at The University of Georgia, Athens, 
GA. 

Bacchus, S. T. 1999c. lhe missing component in forest hydrology models. pp. 586-589 in: K. J. Hatcher 
(ed.) Proceedings of the 1999 Georgia Water Resources Conference, held March 30-31, 1999, at lhe 
University of Georgia, Athens, GA. 

Bacchus, S. T., Susarla, S., N. L. Wolfe, G. Harvey and S. C. McCutcheon. 1999. Predicting field 
performance of herbaceous species for phytoremediation of perchlorate. American Chemical Society 
Division of Environmental Chemistry, Proceedings of the 218th ACS National Meeting, New Orleans, 
LA August 22-26, 1999, 39(2)98-100. 

Susarla, S., S. T. Bacchus, S. C. McCutcheon and N. L. Wolfe. 1999. Phytotransformation of perchlorate 
and identification of metabolic products in Myriophyllum aquaticum. International Journal of 
Phytoremediation 1:97-107. 

Susarla, S., S. T. Bacchus and S. C. McCutcheon. 1999. Phytotransformation of perchlorate using parrot
feather. Soil and Groundwater Cleanup Magazine. Feb/March:20-23. 

Susarla, S., S. T. Bacchus, S. C. McCutcheon and N. L. Wolfe. 1999. Potential Species for 
Phytoremediation of Perchlorate. U. S. Environmental Protection Agency Report EPA/600/R-
99/069, Athens, GA. 38 pp.+ app. 

Tsumura, Y., N. Tomaru, Y. Suyama and S. T. Bacchus. 1999. Genetic diversity and differentiation of 
Taxodium in the south-eastern United States using cleaved amplified polymorphic sequences. 
Heredity 83:229-238. 

Bacchus, S. T. 1998a. Preliminary Evaluation of the Hydrobiological Monitoring Station Control 
Wetlands in the Green Swamp Wilderness Preserve, Florida - Reconnaissance Report. Institute of 
Ecology, University of Georgia, Athens, GA. 38 pp. (not peer-reviewed due to submittal constraints) 

Bacchus, S. T. 1998b. Determining Sustainable Yield in the Southeastern Coastal Plain: A Need for New 
Approaches. pp. 503-519 in: J. Borchers and C. D. Elifrits (eds.) Current Research and Case Studies 
of Land Subsidence: Proceedings of the Joseph F. Poland Symposium. 

Miller, 0. K., Jr. and S. T. Bacchus. 1998. A Gymnopilus on pond-cypress bark in Florida. Mycotaxon 
April-June:211-215. 

Bacchus, S. T. 1997a. Subsidence Features, and Premature Decline and Death of Trees in Cumberland 
National Seashore Wilderness Area, Georgia. Reconnaissance Report to the National Park Service. 
29pp. 

Bacchus, S. T. 1997b*. Premature decline and death of trees associated with a man-made lake and 
groundwater withdrawals in Albany, Georgia. pp. 280-286 in: K. J. Hatcher (ed.) Proceedings of the 
1997 Georgia Water Resources Conference, held March 20-22, 1997, at The University of Georgia, 
Athens, GA. 

Bacchus, S. T., G. A. Brook and T. Hamazaki. 1997. Early Signs of Stress in Wetland Vegetation as an 
Indicator of Unsustainable Groundwater Use in the Southeastern Coastal Plain. Technical 
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Completion Report ERC 02-97, USDI/USGS Project 1434-HQ-96-GR02664, in cooperation with the 
Environmental Resources Center, Georgia Institute of Technology, Atlanta, GA. 50 pp. + app. 

Bacchus, S. T. 1996a**. Hydroecological approaches for determining and monitoring sustainable yield 
of groundwater resources in karst aquifers. pp. 619-626 in: Proceedings of the International 
Conference on Water Resources and Environment Research, October 29-31, 1996, Kyoto, Japan. 

Bacchus, S. T. 1996b. Production of volatile hydrocarbons after mechanical wounding of mature pond
cypress and pine: Are increased concentrations an indication of stress from groundwater 
perturbations? in: INTECOL's V International Wetlands Conference, Perth, Australia September, 22-
28, 1996. (abs) 

Bacchus, S. T. and G. A. Brook. 1996. Geophysical Characterization of Depressional Wetlands: A First 
Step for Determining Sustainable Yield of Groundwater Resources in Georgia's Coastal Plain. 
Technical Completion Report, the University of Georgia, Athens, Georgia, in Cooperation with the 
Environmental Resources Center, Georgia Institute of Technology, Atlanta, GA. pp. 36 + app. 

Bacchus, S. T. 1995a. Potential for reduced infiltration and recharge on a local scale following cover type 
conversions in the Southeastern Coastal Plain. pp. 207-210 in: K. J. Hatcher (ed.) Proceedings of the 
1995 Georgia Water Resources Conference, held April 11 and 12, 1995, at The University of Georgia, 
Athens, GA. 

Bacchus, S. T. 1995b**. Improved assessment of baseline conditions and change in wetlands associated 
with groundwater withdrawal and diversion. pp. 158-167 in: K. J. Hatcher (ed.) Proceedings of the 
1995 Georgia Water Resources Conference, held April 11 and 12, 1995, at The University of Georgia, 
Athens, GA. 

Bacchus, S. T. 1995c. Groundwater levels are critical to success of prescribed burns. pp. 117-133 in: 
Proceedings 19th Tall Timbers Fire Ecology Conference. Fire in Wetlands: A Management 
Perspective. Tall Timbers Research, Inc., Tallahassee, FL. 

Bacchus, S. T. 1994. Initial use of potential ecological indicators to detect subsurface drainage in 
wetlands of the Southeastern Coastal Plain, U.S.A. pp. 299-308. in: Stanford, J. A. and H. M. Valett 
(eds.) Proceedings of the Second International Conference on Ground Water Ecology. American 
Water Resources Association, Herndon, VA. 

Miller, D., S. T. Bacchus and H. Miller. 1993. Chemical differences between stressed and unstressed 
individuals of baldcypress (Taxodium distichum). Florida Scientist 56(3)178-184. 

Bacchus, S. T. 1992. Apparent response of baldcypress (Taxodium distichum) to short-term inundation 
during the growing season. Proceedings of the Nineteenth Annual Conference on the Restoration 
and Creation of Wetlands. 

Bacchus, S. T. 1991. The importance of ecological factors in successful restoration and creation of 
wetlands. Proceedings of the Eighteenth Annual Conference on the Restoration and Creation of 
Wetlands. 

Bacchus, S. T. 1989. Complications arising from the incorporation of a muck layer into created wetlands. 
Proceedings of the Sixteenth Annual Conference on the Restoration and Creation of Wetlands. pp. 
10-23. 
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1993 Odum Research Award 
1994 $125,000 one-year grant award for Hydrologic Restoration of Tosohatchee State Reserve 
1994 invited speaker re: subsurface drainage of wetlands for Second International Groundwater 

1994 
Ecology Conference 
invited speaker re: subsurface drainage of wetlands for American Water Resources 
Association regional meeting 

1994/95 USEPA Merit Scholarship Award 
1995 USGS/Georgia Water Resources Research Grant for geophysical evaluation of depressional 

1995 
1995 
1995 
1995** 
1996 
1996 

1996 

1996 

1997* 

wetlands 
invited speaker re: subsurface drainage of wetlands for Georgia Water Resources Conference 
invited speaker re: subsurface drainage of wetlands for FWS, GDNR, COE, former SCS 
selected by National Science Foundation & Japan to conduct hydrologic research in Japan 
awarded "Best Paper of the Year"/ applied sciences from UGA Institute of Ecology 
USGS/Georgia Water Resources Research Grant for hydroecologic evaluation of wetlands 
USFWS Grant for investigation of near infrared reflectance as an objective means of 
assessing water stress in pond-cypress 
invited speaker re: hydroecological responses of pond-cypress INTECOL V International 
Wetlands Conference Perth, Australia 
invited speaker re: hydroecological responses of pond-cypress for the International 
Conference on Water Resources and Environment Research, Kyoto, Japan 
Georgia Water Resources John "Alec" Little Water Resources Scholarship for Science and 
Engineering 

1997** awarded "Best Paper of the Year"/ applied sciences from UGA Institute of Ecology (shared) 
1997 invited speaker re: subsurface destruction of wetlands and damage to barrier islands for 

1997 
1998 

1998 

1999 
1999 

2000 

2000 

2000 

2000 

2000 

2001 

2001 

2001 

2001 

2001 

2001 

Smithsonian, DC 
invited speaker re: subsurface drainage of wetlands for Georgia Water Resources Conference 
invited speaker re: subsidence in depressional wetlands of the southeastern coastal plain 
at the Symposium on Current Research and Case Studies of Land Subsidence in California 
selected for Peer Review of hydrologic issues related to the proposed mining of Trail 
Ridge in the vicinity of the Okefenokee National Wildlife Refuge 
invited speaker re: subsurface drainage of wetlands for Georgia Water Resources Conference 
invited speaker re: offshore groundwater flow and seepage for the 22nd General Assembly 
of the International Union of Geodesy and Geophysics/International Association of 
Hydrological Sciences, Birmingham, England 
invited speaker re: nearshore responses from onshore groundwater perturbations for 
Geological Society of America SE Conference, Charleston, SC 
invited speaker re: phytoremediation using vascular plants for International Conference 
of Contaminated Soil Sediment and Water, San Diego, CA 
invited speaker re: impact of groundwater perturbation on (1) invasion & spread of 
nuisance species and (2) conservation for Association of Southern Biologists 
invited speaker re: restoration factors for linked karst aquifer-wetland systems for 
International Conference of Geological Society of America/ Reno, NV 
invited speaker re: predicting nearshore environmental impacts associated with onshore 
anthropogenic perturbations of ground water for Hydro 2000: Interactive Hydrology, the 
26th National and 3rd International Hydrology and Water Resources Symposium of the 
Institution of Engineers, Australia 
guest lecturer, USGS Restin Headquarters: Environmental impacts of groundwater mining and 
injected wastes on the Everglades, Florida Bay, and the coral reefs 
guest lecturer, Mote Marine Lab, Summerland Key, FL: Environmental impacts of groundwater 
mining and injected wastes on the Everglades, Florida Bay, and the coral reefs 
guest lecturer, National Park Service/Everglades National Park: Predicting coastal 
environmental impacts associated with perturbations of groundwater in karst aquifers 
guest lecturer, Green Design Council/Boca Raton: Predicting coastal environmental impacts 
associated with perturbations of groundwater in karst aquifers 
guest lecturer, Volusia/Flagler Environmental Action Committee: Groundwater responses: 
stepping back to see the big picture 
invited speaker, National Natural Areas Association Conference, Cape Canaveral, FL: The 
unseen destroyer of terrestrial and nearshore natural diversity 
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2002 invited speaker, Southwide Forest Disease Workshop, 1/7 /02, Daytona Beach, FL, Impacts of 
groundwater alterations on forested ecosystems 

2002 guest lecturer, Volusia County League of Women Voters, Daytona Beach, FL, Groundwater 
responses: stepping back to see the big picture 

2002 guest lecturer, Daytona Beach Community College, Arts and Sciences Dept., Groundwater 
responses: stepping back to see the big picture 

2002 guest lecturer, Stetson University, Geography and Environmental Sciences Dept., Groundwater 
responses: stepping back to see the big picture 

lF?s®~®l<lll'~llil 1<1llilt!ll lP1llll.b>R!l~l<lfrll@llil AW1<1ll't!ll~: 
Two of the publications listed in my CV won awards as "Best Paper of the Year" in the "Applied 

Science" category (denoted by double asterisks in my CV). A third publication was responsible, in part, 
for my receipt of the John "Alec" Little Water Resources Scholarship for Science and Engineering in 1997 
(denoted by a single asterisk in my CV). That award is presented once every two years by the Georgia 
Water Resources Association to a graduate student in the field of Science or Engineering whose research 
and community service have provided the most significant contribution to solving a water resource 
problem in the southeastern region. The panel of judges for that award includes professional staff from 
the USGS. The paper involved in that Water Resources Scholarship specifically deals with adverse 
impacts from anthropogenic alterations of ground water, one of the forms of damage to wetlands that I 
had observed extensively throughout Florida as the result of direct, indirect, and cumulative impacts of 
General and Individual projects authorized/permitted under Section 404 (CWA). 

Initially, my involvement in the project in Georgia that was the subject of the Water Resources 
Award was as a wetland expert for a development project in which the consulting firm had failed to 
identify wetlands within the first phase of a multi-phased project, and had begun construction of the first 
phase prior to obtaining the required Section 404 permits from the COE for the entire project. At the time 
of my initial involvement, I had predicted that additional environmental damage, beyond the footprint of 
the activities that had been initiated prior to my arrival, would occur after several years and as a result of 
direct, indirect, and cumulative impacts from the activities that required Section 404 permits from the 
COE. Subsequent inspections approximately six years later revealed that the predicted environmental 
damage had occurred, and included dead and declining trees. Construction activities had not resumed 
prior to my subsequent inspections because the COE permitting issues had not been resolved by the time 
of my subsequent inspections. 

lF?s®~®1<1ll'~llil IF@~1lll~: 
One of the aspects of my research has been the role of anthropogenic alterations of ground water 

in predisposing trees to pathogens. Predisposition was described by Yarwood in 1959 as "an internal 
degree of susceptibility resulting from external causes" and "the tendency of nongenetic factors, acting 
prior to infection, to affect the susceptibility of plants to disease". The phenomenon of predisposition in 
plants is comparable to predisposition in animals, including man. 

Much of my research has involved forested depressional wetlands in the southeastern coastal 
plain physiographic province. The southeastern coastal plain includes the entire State of Florida, in 
addition to portions of other southeastern states. Pond-cypress generally is the dominant tree species of 
forested depressional wetlands in the southeastern coastal plain. It is a deciduous conifer (a cone
bearing tree that is leafless in the winter). Pond-cypress became established in the southeastern coastal 
plain following the most recent drop in sea level during the Pleistocene epoch. In addition to dehiscing 
(dropping) its leafy branchlets during dormancy in the winter, pond-cypress has evolved a mechanism 
for dehiscence (leaf drop) during periods of water stress, to avoid water loss due to transpiration. 
Periods of reduced (or no) leaf canopy during the growing season, however, result in reduction in the 
tree's energy reserves, which reduces tree vigor. One specific role of my research has been to develop 
methods for using pond-cypress trees as ecological indicators of anthropogenic groundwater alterations. 

Ilmi.fr®ll'llil1<1frfomi.a1Il C@mi.fall'®llil~®~ aimi.t!ll lF?s®fafr®t!ll §d®mi.frftifii.~ §]pl®atlldmi.i 1Ellil$1<1$®llllil®llilfr~: 
My research on adverse impacts associated with anthropogenic groundwater perturbations, and 

my development of techniques for using pond-cypress as a hydroecological indicator of these 
perturbations, led to invitations to present technical research papers on those topics at the Second 
International Groundwater Ecology Conference in 1994; the 1996 INTECOL V International Wetlands 
Conference (Perth, Western Australia); the 1996 International Conference on Water Resources and 
Environment Research (Kyoto, Japan); the biennial Georgia Water Resources Conferences in 1995, 1997, 
and 1999; the 1998 Joseph F. Poland Symposium on Current Research and Case Studies of Land 
Subsidence (California); and the 3rd International Hydrology and Water Resources Symposium of the 
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Institution of Engineers: Interactive Hydrology (Perth, Western Australia), in addition to less prestigious 
conferences. 

Also as a result of my research, I have been invited to present seminars about the adverse 
environmental impacts of anthropogenic groundwater alterations to the American Water Resources 
Association Regional Meeting (Georgia) in 1994; a special meeting of the United States Fish and Wildlife 
Service (FWS), Georgia Department of Natural Resources, COE, and former United States Soil 
Conservation Service (Georgia) in 1995; and the Smithsonian Institute (Washington, D. C.) in 1997. 

lHI@Ilil(D)]]'il\ ~Jlil(dl A«:11:D.!l®W®llilil®llilil:ill: 
In 1995, I was honored by being one of a total of 50 Engineering and Science graduate students in 

the nation selected by the National Science Foundation to study abroad, with Research Scientists in 
Japan. The selection of students for this award primarily is based on the contribution of the student's 
research to the field of Engineering or Science. I also was nominated as a Technical Advisory Member in 
the field of Hydrology for the proposed mining of Trail Ridge in the vicinity of the Okefenokee National 
Wildlife Refuge, and was selected to serve as a Peer Reviewer for proposed mining issues related to that 
field. A "no mining" scenario recently was imposed for Trail Ridge. The "no mining" scenario was 
selected, in part, because of significant adverse impacts that would occur to wetlands in the Okefenokee 
Swamp if one of the primary local recharge areas (Trail Ridge) was mined. 

JP'JR(Q)lFJE§§l!(Q)NAIT. AIFIFl!IT.l!A '1rll(Q)N§ 
Association for the Environmental Health of Soils 
American Geophysical Union 
American Water Resources Association 
Geological Society of America 
Scientific Committee on Oceanic Research/ 

Land-Ocean Interactions in the Coastal Zone 
The Hydrogeology Consortium 

My involvement with professional Societies and other organizations is related to large-scale 
problems associated with interactions of ground water and surface water, anthropogenic groundwater 
alterations, and the ecological implications of those alterations. One example of such organization is the 
International Scientific Committee on Oceanic Research Working Group, of which I was an Associate 
Member. The purpose of this organization was to evaluate the magnitude of submarine groundwater 
discharge and its influence on coastal oceanographic processes. 
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LESLIE G. BROMWELL, Sc.D., P.E. 
Principal Engineer 

POSITIONS 

Principal Engineer, BCI Engineers & Scientists, Inc. Lakeland, Florida 
Founding Director, BCI Engineers & Scientists, Inc. Lakeland, Florida 

EDUCATION 

S.B. (Chemical Engineering), Massachusetts Institute of Technology, 1961 
Sc.D. (Civil Engineering), Massachusetts Institute of Technology, 1966. 

PROFESSIONAL REGISTRATION 

Professional Engineer: Florida Registration No. 18234. 
Registration also received in Massachusetts, Rhode Island, South Carolina, 
Georgia, Alabama, Colorado, New Mexico, Idaho. 

HONORS AND SPECIAL ASSIGNMENTS 

Board of Consultants, Dredge Spoil Disposal Study, 
Philadelphia District, Corps of Engineers, 1968-1972 

Lunar Sample Preliminary Examination Team, NASA, 1969-71 
Lunar Soil Mechanics Experiment Co-Investigator, NASA, 1970-71 
NASA Lunar Science Team Group Achievement Award, 1973 
Engineer of the Year, Ridge Branch ASCE, 1977 

Task Force on Dredge and Fill Rules, Jacksonville District, 
Corps of Engineers, 1978-1979 

Principal Investigator, FL Institute of Phosphate Research, 1980-1983 
Governor's Task Force on Dam Safety, State of Florida, 1980-1981 
Industrial Energy Task Force, Governor's Energy Office, State of Florida, 1980-1981 
Engineer of the Year, Ridge Chapter, Florida Engineering Society, 1982 
Middlebrooks Award, American Society of Civil Engineers, 1984 

Environmental Efficiency Study Commission, State of Florida, 1986-1987 
Phosphate "Man of the Year," 1990, AIME Florida Section 
Power Plant Siting Task Force, State of Florida, 1994 
Continuing Education Provider, Florida Board of Professional Engineers, 2002-Present 
Life Member, American Society of Civil Engineers, 2004 

ATTACHMENT 8 



HONORARY SOCIETIES 

Tau Beta Pi 
Sigma Xi 
Phi Lambda Upsilon 
Chi Epsilon 

EXPERIENCE AND BACKGROUND 

Les Bromwell graduated from the Massachusetts Institute of Technology, where he 

received an S.B. degree in Chemical Engineering and a Doctor of Science (Sc.D) degree in Civil 

Engineering, with specialization in Geotechnical Engineering. During his study at MIT he 

participated in numerous research projects involving both Chemical and Geotechnical 

Engineering. 

After receiving his doctorate from MIT in 1966, Dr. Bromwell joined the faculty of the 

Department of Civil Engineering. From 1966 to 1972, he taught undergraduate and graduate 

courses in engineering. Dr. Bromwell also directed sponsored research projects and supervised 

graduate students in their thesis research. In 1972, he started his engineering practice in Lakeland, 

Florida. BCI Engineers & Scientists, Inc. now maintains six offices in peninsular Florida .. 

Dr. Bromwell has received registration as a Professional Engineer in nine states. He has 

represented industrial clients, government agencies, contractors, architects, and engineers on 

projects involving environmental and geotechnical problems and issues. He has served on 

consulting boards and task forces for the U.S. Army Corps of Engineers, the National Aeronautics 

and Space Administration, and agencies of the State of Florida. Dr. Bromwell was a member of 

NASA's Lunar Science Team, a group of experts responsible for scientific investigations during 

the Apollo manned missions. As a member of this team, he participated in the development of new 

instruments for conducting lunar surface experiments, in the training of astronauts for surface 

activities, and in the testing of lunar samples returned to earth. 

Dr. Bromwell's major engineering projects have involved earth structures and foundations, 

water resources development, disposal and management of waste materials, mine planning, and 

mitigation of environmental impacts. He has participated in numerous multi-disciplinary studies 

involving both project feasibility and environmental impact evaluation. Many of the projects 

involved unusual or unique geotechnical and environmental engineering problems; e.g., 

stabilization and improvement of difficult soils, seepage control for fluid impoundments, disposal 

of waste materials from chemical plants and mining operations, stability and compressibility of 

very soft clays and organic soils, use of synthetic geo-materials, interaction of soils with waste 

materials and ground water, and behavior of soils in unusual environments. He is the author or 

coauthor of many technical publications and over sixty professional papers on the above subjects. 

ATTACHMENT 8 



SELECTED LIST OF PUBLICATIONS 

1. "Shear Strength Behavior of Cement Stabilized Soils," S.B.Thesis, M.I.T. Dept. of 
Chemical Engineering, January 1961. 

2. "Behavior of Granular Materials under High Vacuum and High Temperatures," presented 
at ASCE Annual Meeting, Miami Beach, FL, February 2, 1966. (Sc.D. Thesis, M.I.T. 
Dept. of Civil Eng., June, 1966). 

3. "Comparison of Field and Laboratory Values of Consolidation Coefficient for Boston Blue 
Clay," with T.W. Lambe. Soil Properties from In Situ Measurements: A Symposium, 
Highway Research Record Number 143, Highway Research Board/National Research 
Council, Washington, D.C., 1968. 

4. "Soil Mechanics Experiment," by J.K. Mitchell, L.G. Bromwell, W.D. Carrier, III, S.W. 
Johnson, R.A. Werner, and R. Schmidt, Proceedings, 2nd Lunar Science Conference, V.3, 
pp. 1959-1972, MIT Press, 1971. 

5.a) "Preliminary Examination of Lunar Samples from Apollo 14," Science, Vol. 173, No. 
3998, August 20, 1971, pp. 681-693, (Member of Lunar Sample Preliminary Examination 
Team). 

5.b) "Preliminary Examination of Lunar Samples," LSPET, pp. 109-132 in Apollo 14 
Preliminary Science Report, NASA SP-271, 1971. 

6. "Soil Mechanics Experiment," by J. K. Mitchell, L. G. Bromwell, W. D. Carrier, III, N. C. 
Costes and R. F. Scott, pp. 87-108 in Apollo 14 Preliminary Science Report, NASA 
SP-272, 1971. 

7. "Recording Inclinometer for Measuring Soil Movement," with C.R. Ryan, and W.E. Toth. 
Proceedings, Fourth Pan-American Conference on Soil Mechanics and Foundation 
Engineering, San Juan, Puerto Rico, June 1971. 

8. "Construction on Refuse Fills," for MIT Special Summer Program on Soft Ground 
Construction. Cambridge, MA, 1971. 

9. "Engineering Properties of Refuse Landfills," presented to Pittsburgh Section, ASCE, 
Seminar Series on Geotechnical Aspects of Urban Systems, February, 1972. 

10. "Preliminary Analysis of Soil Behavior," by J. K. Mitchell, L. G. Bromwell, W. D. Carrier, 
III, N. C. Costes, W. N. Houston and R. F. Scott, pp. 7-1 to 7-28 in Apollo 15 Preliminary 
Science Report, NASA SP-289, 1972. 

1 I.a) "The Apollo 15 Lunar Samples: A Preliminary Description," Science, Vol. 175, No. 4020, 
January 28, 1972, pp. 363-375 (Member of Apollo 15 Lunar Sample Preliminary 
Examination Team). 

11.b) "The Preliminary Description of the Apollo 15 Lunar Samples," LSPET, pp. 6-1 to 6-25 in 
Apollo 15 Preliminary Science Report, NASA SP-289, 1972. 

12. "Soil Mechanical Properties at the Apollo 14 Site," by J. K. Mitchell, L. G. Bromwell, W. 
D. Carrier, III, N. C. Costes and R. F. Scott, Journal of Geophysical Research, Vol. 77, 
October 10, 1972, pp. 5641-5664. 

13. "Disposal and Reclamation of Florida Phosphatic Clays," presented at First International 
Tailings Symposium, Tucson, AZ, November 1972. 
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SELECTED LIST OF PUBLICATIONS {Continued) 

14.a) "Mechanical Properties of Lunar Soil: Density, Cohesion, and Angle oflntemal Friction," 
J. K. Mitchell, R. F. Scott, W. N. Houston, N. C. Costes, W. D. Carrier, III and L. G. 
Bromwell, Lunar Science - III, Revised Abstracts of Papers presented at the Third Lunar 
Science Conference ( editor C. Watkins), pp. 545-546, Lunar Science Institute Contribution 
No. 88, 1972. 

14.b) "Mechanical Properties of Lunar Soil: Density, Cohesion and Angle of Friction," by J. K. 
Mitchell, R. F. Scott, W. N. Houston, N. C. Costes, W. D. Carrier, III and L. G. Bromwell, 
Proceedings, Third Lunar Science Conference, Vol. 3, pp. 3235-3253, MIT Press, 1972. 

15.a) "Strength and Compressibility of Returned Lunar Soil," by W. D. Carrier, III, L. G. 
Bromwell and R. T. Martin, Lunar Science - III, Lunar Science Conference (editor C. 
Watkins), pp. 119-121, Lunar Science Institute Contribution No. 88, 1972. 

15.b) "Strength and Compressibility of Returned Lunar Soil," by W. D. Carrier, III, L. G. 

16. 

17. 

Bromwell and R. T. Martin, Proceedings, Third Lunar Science Conference, Vol. 3, pp. 
3223-3234, MIT Press, 1972. 

"Preliminary Examination of Lunar Samples from Apollo 14" Science, Vol. 173, No. 3998, 
August 20, 1971, pp. 681-693 (Member of Lunar Sample Preliminary Examination Team). 

Soil Mechanics," by J. K. Mitchell, W. D. Carrier, III, W. N. Houston, R. F. Scott, L. G. 
Bromwell, H. T. Durgunoglu, H.J. Hovland, D. D. Treadwell and N. C. Costes, Apollo 16 
Preliminary Science Report, NASA SP-315, 1972, pp. 8-1 to 8-29. 

18.a) "The Apollo 16 Lunar Samples: Petrographic and Chemical Description," Science, Vol. 
179, No. 4068, January 5, 1973, pp. 23-34 (Member of Apollo 16 Preliminary Examination 
Team). 

18.b) "A Petrographic and Chemical Description of Samples from the Lunar Highlands," 
LSPET, Apollo 16 Preliminary Science Report, NASA SP-315, 1972, pp. 7-1 to 7-24. 

19. "Behavior of Returned Lunar Soil in Vacuum," by W. D. Carrier, III, L. G. Bromwell and 
R. T. Martin, Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 99, 
November, 1973, pp. 979-996. 

20. "Soil Strength Parameters from Plate Bearing Tests," (Abstract) by W. D. Carrier, III, A. 
S. Lucks and L. G. Bromwell, Texas Civil Engineer, Vol. 43, No. 2, February, 1973, p. 2. 

21.a) "Apollo 17 Lunar Samples: Chemical and Petrographic Description," Science, Vol. 182, 
November 16, 1973, pp. 659-672 (Member of Apollo 17 Preliminary Examination Team). 

21. b) "Preliminary Examination of Lunar Samples," LS PET, Apollo 17 Preliminary Science 
Report, NASA SP-330, 1973, pp. 7-1 to 7-46. 

22. 

23. 

24. 

"The Florida Phosphatic Clays Research Project," Proceedings, Fertilizer Industry 
Roundtable, Washington, D.C., 1973. 

"Control of Surface Runoff During Construction," Paper presented at 1976 Annual 
Meeting, Florida Section ASCE, Lake Buena Vista, Florida, 1976. 

"Field Tests of Phosphatic Clay Dewatering," with R.T. Martin and J.H. Sholine. 
Geotechnical Practice for Disposal of Solid Waste Materials, ASCE Geotechnical Division 
Specialty Conf., Ann Arbor, MI, June 1977. 
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SELECTED LIST OF PUBLICATIONS {Continued) 

25. "Dewatering and Stabilization," General Report for Specialty Conference, in Geotechnical 
Practice for Disposal of Solid Waste Materials, ASCE, Ann Arbor, MI, 1977. 

26. "Planning for Phosphate Land Reclamation," with Thos. P. Oxford, in Geotechnical 
Practice for Solid Waste Disposal, ASCE, Ann Arbor, MI, 1977. 

27. "Silver Sand Mine Investigation," with W.D. Carrier, III, Southern Fruit Company, 
September, 1977. 

28. "Economic Evaluation of Alternate Clay Disposal Processes," with Thos. P. Oxford and 
Neil R. Greenwood, Workshop on Phosphate Land Reclamation, Argonne National 
Laboratory, 1978. 

29. "Phase 2 Geotechnical Investigation of West Spoil Area A," with W.D. Carrier, III, 
Suriname Aluminum Company, October, 1978. 

30. "Properties, Behavior, and Treatment of Waste Fills," Paper presented at Met Section, 
ASCE, New York, Seminar on Methods of Soil Improvement, 1978. 

31. "Disposal of Phosphate Mining Wastes," with David Raden, in Current Geotechnical 
Practice in Mine Waste Disposal, ASCE Special Publication, 1979. 

32. "Analysis and Prediction of Phosphatic Clay Consolidation: Implementation Package," 
with W.D. Carrier, III, and Frank Somogyi, March, 1979. 

33. "Environmental Overview of the Florida Phosphate Industry," with Thos. P. Oxford, 
AIME Annual Meeting, New Orleans, 1979. 

34. "Spoil Area Reclamation Plan," Naval Submarine Support Base, Kings Bay, Georgia, U.S. 
Navy, May, 1979. 

35. "Lake Manatee Dam, Phase II Inspection," with W. D. Carrier, III, Manatee County, 
Florida, Manatee County Utilities System, October, 1979. 

36. "Consolidation of Fine-Grained Mining Wastes," L. G. Bromwell and W. D. Carrier, III, 
Proceedings, 6th Pan-American Conference on Soil Mechanics and Foundation 
Engineering, Lima, Peru, December, 1979, Vol. 1, pp. 293-305. 

37. "Dewatering Florida Phosphate Waste Clays," with Thomas P. Oxford, International 
Symposium on Fine Particle Processing, AIME, Las Vegas, 1980 

38. "Geotechnical Analysis of Confined Spoil Disposal," W. D. Carrier, III and L. G. 
Bromwell, Proceedings, World Dredging Conference IX, Vancouver, October, 1980, pp. 
313-324. 

39. "Consolidation Behavior of Impounded Slurries," F. Somogyi, B. Keshian, Jr., L. G. 
Bromwell, and W. D. Carrier, III, 1981 presented by F. Somogyi at ASCE National 
Convention, New York, May, 1981. 

40. "Consolidation of Confined Dredged Materials," L. G. Bromwell, T. P. Oxford, and W. D. 
Carrier, III, Water Forum '81, ASCE, San Francisco, Vol. I, pp. 308-315. 

41. "Design Capacity of Slurried Mineral Waste Ponds," W. D. Carrier, III, L. G. Bromwell, 
and F. Somogyi, Journal of Geotechnical Engineering, ASCE, May, 1983, pp. 699-716 
(presented at ASCE National Convention, St. Louis, October, 1981; awarded 
Middlebrooks Prize). 
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SELECTED LIST OF PUBLICATIONS (Continued) 

42. "Design of a Dredge Spoil Disposal Dike on Soft Clay," Paper presented at 1981 Annual 
Meeting, Florida Section ASCE, Lake Buena Vista, Florida 

43. "Phase II Inspection of Lake Manatee Dam," W. D. Carrier, III, B. Keshian, Jr., and L. G. 
Bromwell, Journal of the Geotechnical Engineering Division, ASCE, October, 1982, pp. 
1273-1387. 

44. "Geotechnical Properties of Potash Tailings as They Compare to other Mine Tailings," B. 
Keshian, Jr., W. D. Carrier, III, M. B. Dusseault, and L. G. Bromwell, Proceedings, Potash 
'83: First International Conference on Potash Technology, Saskatoon, Pergamon Press, 
1983, pp. 793-800. 

45. "The Past, Present and Future of Phosphatic Clay Dewatering," Phosphatic Clays 
Workshop, Florida Institute of Phosphate Research, Bartow, 1982 

46. "Reclamation Alternatives for Waste Clay Disposal Areas," L. G. Bromwell and W. D. 
Carrier, III, Symposium on Reclamation and the Phosphate Industry, Florida Institute of 
Phosphate Research, St. Petersburg, January, 1983. 

47. "Disposal and Reclamation of Dredged Materials," L. G. Bromwell and W. D. Carrier, III, 
Proceedings, Tenth World Dredging Conference, pp. 569-580, Singapore, 1983. 

48. "Disposal and Reclamation of Mining and Dredging Wastes," W. D. Carrier, III and L. G. 
Bromwell, Proceedings, Seventh Pan-American Conference on Soil Mechanics and 
Foundation Engineering, Vol. II, pp. 727-738, Vancouver, 1983. 

49. "Reclamation Alternatives for Phosphatic Clay Disposal Areas," L. G. Bromwell and W. 
D. Carrier, III, 1983 National Symposium on Surface Mining, Hydrology, Sedimentology, 
and Reclamation, University of Kentucky, November 27-December 2, 1983, pp. 371-376. 

50. "Waste Sources and Impacts of Waste Disposal on Area Water Resources," with Jim V. 
Rouse, SME-AIME Annual Meeting, Atlanta, GA, 1983. 

51. "Performance of the FP&L Cooling Pond Dam Following Reconstruction," presentation at 
Fifth Southeastern States Dam Safety Conference, Orlando, 1983. 

52. "Consolidation of Mining Wastes," Proceedings, Symposium on Sedimentation/ 
Consolidation Models, ASCE, San Francisco, CA, 1984. 

53. Dewatering, Stabilization and Reclamation of Phosphatic Clays, with W.D. Carrier, III, 
Seminar for Florida Department of Natural Resources, Tallahassee, 1984. 

54. "Logan Airport Re-Visited," W. D. Carrier, III and L. G. Bromwell, Sedimentation/ 
Consolidation Models - Predictions and Validation, ASCE, San Francisco, October, 1984, 
pp. 344-355. 

55. "Risk Analysis for Dam Design in Karst," with Steven G. Vick, Journal of Geotechnical 
Engineering, ASCE, Vol. 115, No. 6, June 1989, pp.819-835. 

56. "Stability of Upstream Tailings Dams," with Steven Vick, Sixth National Conference on 
Dam Safety, ASDSO, Albuquerque, NM, 1989. 

57. "Navigability of Fisheating Creek," report prepared for Lykes Brothers, Inc. Tampa, 
Florida, 1994. 

58. "Reclamation Alternatives for Phosphate Mining in Osceola National Forest," report 
prepared for Kerr-McGee Corporation, Tulsa, Oklahoma, 1995. 
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SELECTED LIST OF PUBLICATIONS {Continued) 

59. "Navigability and Ordinary High Water Line Determination of Peace and Alafia Rivers in 
Central Florida," report prepared for Holland & Knight, P.A., Tallahassee, Florida, 1984. 

60. "Ordinary High Water Line Determination of Kissimmee Chain of Lakes in Central 
Florida," report prepared for Kissimmee Chain of Lakes Property Owners Association, 
Kissimmee, Florida, 1986. 

61. "Stability Investigation of Tailings Dam 1," report prepared for Phelps Dodge 
Corporation, Silver City, New Mexico, 1984. 

62. "Design of Phase II Expansion of Tailings Pond No. 4," Agrium, Inc., Conda, Idaho, 2002. 

63. "Integrated Surface and Ground Water Modeling of the Upper Peace River Basin," with 
Mark Schwartz, Walter Reigner, and Cornellis Winkler, Vail Water Management 
Conference, Vail, CO, January 2002. 

64. "Method for Making Wallboard or Backerboard Sheets Including Aerated Concrete," U.S. 
Patent No. 6,409,855 issued June 25, 2002 (with F. Browne Gregg, co-inventor). 

65. "System for Making Wallboard or Backerboard Sheets Including Aerated Concrete," U.S. 
Patent No. 6,416,619 issued July 9, 2002 (with F. Browne Gregg, co-inventor). 

66. "Wallboard Sheet Including Aerated Concrete Core," U.S. Patent No. 6,4421,973 issued 
July 23, 2002 (with F. Browne Gregg, co-inventor). 

67. "Principles of Dam Safety Inspection," Course presented to South Florida Water 
Management District, West Palm Beach, Florida, November 2002. 

68. "Lessons Learned from Dam Incidents in Florida," Florida Dam Safety Conference 
Proceedings, Florida Department of Environmental Protection, Tampa, Florida, January 
2003. 

69. "Hydrodynamic Simulations of Restoration Alternative 1, Tenoroc Fish Management 
Area," Mark Schwartz, Leslie Bromwell, John Kiefer, Walter Reigner, Cornelis Winker 
and Brian Manley, 2002 Southeastern Conf. on Stormwater Management, Orlando, 
Florida, December 2002 

70. "Earth Dams in Florida: Mistakes from the Past, Lessons for the Future," 23rd Annual 
Water Management Conference, Vail, CO, January 2004. 

71. "Design of Phase III Expansion of Tailings Pond No. 4," Agrium, Inc., Conda, Idaho, 
2004. 

72. "Technical Evaluation of Herbert Hoover Dike, Lake Okeechobee, Florida," Leslie G. 
Bromwell, Robert G. Dean, Steven G. Vick. Report of Expert Review Panel submitted to 
South Florida Water Management District, April 2006. 

73. "Design and Construction Certification of Loxahatchee Reservoir-an Everglades 
Restoration Project," a series ofreports and construction plans prepared for South Florida 
Water Management District, 2004-2007. 
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