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Memorandum

To: Lee County Board of County Commissioners
From: David W. Depew, PhD, AICP, LEED AP, on behalf of Troyer Brothers, LLC M
Date: March 3, 2010

Subject: DR/GR Amendments, CPA 2008-06

Troyer Brothers Florida, Inc. (“Troyer Brothers”) objects to the amendments to the Lee County Land
Development Code (“LDC”) and to the proposed amendments to the Lee Country Comprehensive Plan
("Comp. Plan”) that relate to resource extraction and the creation of a mining overlay for the reasons
stated on the record before the Board on September 24, 2009, and as stated when Troyer Brothers
requested an amendment to the Mine Overlay on October 22, 2009. We object for the following
reasons (feel free to condense these remarks to single bullet items):

(i)

(ii)

(iii)

(iv)

(v)
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Troyer Brothers has and had an expectation of developing their property as a mine and
the amendments to the LDC and proposed amendments to the Comp. Plan will unfairly
and severely burden, restrict and limit their property rights and will substantially deny
the economical, beneficial or pfoductive use of the land;

The facts and studies relied upon by Lee County and the related agencies in passing and
proposing the aforementioned amendments are incorrect;

The proposed amendments are based on invalid science and other invalid or improper
justification, based on conclusions and/or opinions by persons who lack the
gualifications and/or expertise needed in the relevant areas, and are scientifically
unsupportable; furthermore, all of the necessary studies needed to proceed with the
amendments at issue have not been completed;

The amendments disregard the limited quantity of mineable limerock reserves and the
limited locations in which mineable reserves occur;

in order for a land use amendment to be a valid exercise of local government authority,
it must be based upon the best available data and analysis, and be supported by
professionally accepted methodology. The input that has been provided by various
independent professionals concerning the amendments to the LDC and the proposed
amendments to the Comp. Plan demonstrates that the amendments are demonstrably
not based upon either the best available data and analysis or professionally accepted
methodology;




{vi) The amendments are arbitrary and capricious in nature, and unfairly benefit certain
properties over others;

(vii) The proposed amendments do not reflect an appropriate response for the data
available, and do not reflect an accurate assessment of the existing natural resources,
specifically the minerals and soils of the Troyer property; and

(viii)  The amendments to the LDC do, and if passed the proposed Comp. Plan amendments
will, constitute an invalid and unreasonable exercise by Lee County of its powers and are
against applicable law, including acting as a deprivation of Troyer Brothers’
eonstitutionally protected interests.

Troyer Brothers also objects for the reasons stated in our letter to the Florida Department of
Community Affairs on December 18, 2009, a copy of which we would like to place into the record at this
time.
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Attorneys and Counselors

December 18, 2009

Ms. Brenda Winningham

Florida Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100

g Re: Lee County Amendment 09-1 (CPA 2008-00006-DR/GR)
- Dear Ms. Winningham:

On November 18, 2009, Lee County (“County”) transmitted its 09-1 proposed
Comprehensive Plan Amendment package (“Amendment”), also identified as CPA
2008-00006 DR/GR Study Implementation, to the Department of Community Affairs
(‘Department”) for review. The Amendment proposes significant changes to the Lee
Plan including to the Future Land Use Element, Future Land Use Map .Series,
Community Facilities and Service Element, Conservation and Coastal Management
E Elements.

.: Our clients, the Troyer Brothers Florida, Inc. ("Troyer”), participated in the
i transmittal hearing proceedings before the County and interposed objections to the
Amendment at that time and will be adversely affected if the Amendment is adopted.

E As proposed the Amendment accomplishes several things:

e

(1) establishes inappropriate precedential concepts of “need” for the mining of
construction aggregate materials (limerock) and a finite acreage purported to meet that
need that are not based on relevant, appropriate data;

(2) makes the restoration of “historic” surface and groundwater levels based on
1953 aerial photos a goal of the Plan and requires applicants to make two contradictory
demonstrations as to the impact of projects on these levels;

(3) establishes a transfer of development rights (“TDR") program which
encourages urban development without the infrastructure to serve it, including roads,
potable water and sewer facilities, contrary to growth management law;
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(4) violates numerous provisions of the County’s own Plan related to economic
development and requirements to assess the impact of regulations such as those
proposed by the Amendment upon the local economy.

The Florida Legislature enacted legislation in 2007 which was amended in 2009
recognizing that limerock mining is of critical importance to the state and that the mining .
of limerock is in the public interest. § 337.0261(1), Florida Statutes (F.S.). Chapter 337
also provides that “there is a strategic and critical need for an available 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." § 337.0261(2), F.S. This Chapter also
requires that the County consult with the Florida Department of Transportation (*FDOT")

State law prohibits local governments from approving or denying a
comprehensive plan amendment related to limerock without consulting with or
considering any information provided by the FDOT regarding the effect the Amendment
would have on the availability, transportation, and potential extraction of limerock
materials on the local area, the region and the state. § 337.0261(3), F.S. The
Amendment is contrary to Section 337.0261, F.S., because it will have the effect of
disrupting the supply of limerock to the detriment of the construction industry and
transportation system, and impacts to and information from FDOT were not considered.

Therefore, along with the requirements of Chapter 163, F.S. and Rule 9J-5,
Florida Administrative Code (“F.A.C."), the Amendment must be considered against the
framework of legislative requirements and direction applicable to the mining of limerock.
When considered against this backdrop, it is clear that the Amendment is inconsistent
with state law on many levels.

Need for Limerack Mining

The Amendment establishes a new regulatory framework for the permitting of
limerock mining. The Amendment proposes changes to the Vision Statement for
Planning Community #18, Policy 1.2.2, Policy 1.4.5.2.c, new Policy 1.7.12, Objective
30.1 and implementing policies, Table 1(b) and Future Land Use Map 14 Future
Limerock Mining Overlay (“Overlay”). The County has determined that the limerock .
materials available in the area identified in the Overlay are sufficient to serve “regional”
need for the resource through 2030.

The Amendment would only allow limerock mining in the next twenty years within
a limited portion of Southeast Lee County. In determining how much area to set aside
for this use, the Amendment establishes precedential concepts of “need” for the mining
of limerock in quantities that are purported to be sufficient to serve an undefined
“regional” area but fails to account for a basic concept in resource extraction — that
mining can only take place where the resource at issue is located. (See Objective 30.1
and implementing policies.)

Hopping Green & Sams
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The Amendment fails to consider rock quality, quantity, or mineability in
establishing the Overlay and mine acreage limitations in Map 14 and Table 1(b). In
addition to a paucity of rock borings information, there is no assessment as to whether
the areas identified in the Overlay are available or capable of being mined for limerock.
In fact, many of those areas are not available for mining, have limited resources, or their
resources have already been or are being exhausted. ‘

We have outlined our concerns with regard to the Overlay and the manner in
which it renders the Amendment inconsistent with Chapter 163, F.S., and Rule 9J-5,
F.A.C., in a letter previously provided to the Florida Department of Transportation
("FDOT"). A copy of that letter is provided herewith for your consideration as
Attachment “A",

We provide the following additional thoughts with regard to the regulatory overlay
concept put forward by the Amendment. The Amendment proposes a methodology for
determining need for a resource of critical state concern that is flawed. Establishing this
flawed methodology as precedent, available as guidance to other local governments,
will have significant repercussions on the ability to mine for limerock in appropriate
locations not only in the County, but across the State. The methodology is now before
the Department for approval. The Department must review both the numerical outcome
of that methodology, as depicted in the County’s Overlay, along with its larger policy
implications.

Unlike residential, commercial and traditional types of industrial development, all
of which are subjected to a need determination by the Department, limerock mining can
only take place within limited areas of certain jurisdictions across the state. Mining can
occur only where the resource is located and cannot simply be placed in the most
expedient location. With other forms of development, a need determination may lead to
the conclusion that a patticular jurisdiction is over-allocated and, therefore, should not
be approved for further development. However, this determination does not foreclose
the development of such uses in another jurisdiction which may be able to satisfy the
need showing. That option is not available for limerock mining because it cannot simply
be relocated to another jurisdiction where the resource does not occur. This resource is
finite and necessary, not just to serve an undefined local or even regional area, but to
serve statewide needs for the construction of infrastructure.

It is inappropriate to establish traditional “parcel-based” need methodologies to
restrict the availability of a resource which is not limited in its importance by geographic
or political boundaries and cannot be transplanted to other locations. Furthermore, the
County did not consult with FDOT concerning local, regional, or statewide production
needs for limerock in developing its methodology nor in the numerical outcome.

Even if the methodology used here were to be deemed acceptable, the Overlay

which purports to identify the appropriate locations for that need to be met is itself

Hopping Green & Sams
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flawed for several reasons. The Overlay includes three types.of property as depicted on
the aerial attached hereto as Aftachment “B” (1) Approved Existing Mines (portions of
which are already being mined with the resource on site close to being exhausted); (2)
Residential Neighborhoods (cross hatched areas in yellow which are not available for
mining); and (3) Tradeport Land designated for industrial development to serve the
Southwest Florida International Airport. Inclusion of these areas in the Overlay
improperly boosted the acres assertedly available to meet the County’s limerock “need,”
and in turn inappropriately restricted the size of the Overlay.

As proposed, the Overlay portion of the Amendment is inconsistent with Section
187.201(13)(b)3. F.S. of the State Comprehensive Plan which requires that mining
regulations recognize the geological constraints and inherent differences in the types
and locations of resources to be mined because it identifies and inappropriately
conditions mining development to areas which are not those most geologically suited for
mining. The Amendment ignores geological constraints entirely and establishes an
Overiay which does not recognize or consider location, mineability, quality, quantity, or
availability of the resource to be mined.

Conflict with Environmental Resource Requlations due to
Restoration of Historic Surface and Groundwater Levels

The Amendment proposes addition of Map 24, the Historic Surface and
Groundwater Levels overlay to the Future Land Use Map series, amendment of Policy
1.4.5 and a new Policy 1.7.14. Together the proposed map and policies require every
applicant for a rezoning or development order within the Density Reduction
Groundwater Recharge Area (*DR/GR”) to affirmatively:

...demonstrate compatibility with maintaining surface and groundwater
levels at their historic levels (except as provided in Policies 30.1.3 and
30.3.3) dtilizing hydrologic modeling, the incorporation of increased
storage capacity, and inclusion of green infrastructure. The modeling
must also show that no adverse impacts will result to upstream,
downstream, and adjacent property. Offsite mitigation can be utilized, and
may be required, to demonstrate this compatibility. Historic wet-season
water depths and hydroperiods are depicted on Map 24, based on detailed
analyses of 1953 aernial photography. Additional evidence as to historic
levels may be submitted during the rezoning or development review
processes.

Thus, the Amendment defines “historic” as the 1953 condition, without
justification for choosing that particular year or true analysis of the feasibility of attaining
that condition and then mandates that applicants demonstrate compatibility with this
historic condition. The requirements to “maintain” a historic water level and to “show”
no adverse impacts to upstream, downstream and adjacent property (even though it is
apparent that 1953 water levels have been substantially altered in 50 years) are directly

Hopping Green & Sams
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in conflict with each other. Those applicants that cannot make both demonstrations
simultaneously (i.e., all applicants) will be required to provide undefined off-site
mitigation to offset unspecified adverse impacts. This provision is vague and lacking in
articulated ‘standards and so cannot be rationally and consistently applied.

Further, the Overlay is based on an underlying assumption that there will be "wall
to wall" mining meaning that the excavation pit footprint will encompass essentially all of
the mine property, including flood plains, wetlands and areas which have been identified
as primary panther habitat and areas of moderate species richness as detailed in the
County’'s own data and analysis. See County Transmittal Package to the Department,
PowerPoint Presentation of Bill Spikowski pages 10-13. For this reason the Overlay
fails to react appropriately to the relevant data and analysis regarding the location and
extent of environmental resources.

We have outlined our concerns with regard to the historic surface and
groundwater overlay and other environmental permitting provisions of the Amendment
and its inconsistency with Chapter 163, F.S., and Rule 9J-5, F.A.C., in a letter
previously provided to the Florida Department of Environmental Protection (*FDEP”)
and the South Florida Water Management District (*SFWMD?) which is attached to this
letter as Attachment “C." '

In summary, the goals and policies requiring this historic water level
demonstration are not based on reievant and appropriate data and are vague and
inconsistent with state law.

TDR Infrastucture lmpacts

in order to establish a TDR program, the Amendment proposes new Policy
1.7.13, Objective 30.3 and implementing Policies 30.3.3, 30.3.4 and 30.3.5, Future Land
Use Map 17 and amended Table 1(a).

The Amendment violates numerous comprehensive planning requirements
related to the need to coordinate infrastructure impacts with land use decisions.
Specifically, the TDR portion of the Amendment will allow for significantly more intense
urban development along SR 82 far beyond the uses currently contemplated for that
roadway by the adopted Future Land Use Map without a plan to address any level of
service ("LOS") deficiencies caused by the increase.

The TDR portion of the Amendment conflicts with the purpose of the DR/GR
area, which resulted from settlement of compliance proceedings brought by the
Department against the County alleging, in part, that the County's Future Land Use Map
allocated too much land for urban growth. The Comprehensive Plan was amended to
provide that permitted uses in the DR/GR include "agriculture, natural resource
extraction and related facilities, conservation uses, publicly-owned gun range
facilities, private recreation facilities and residential uses at a maximum density of one

Hopping Green & Sams
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dwelling unit per ten acres (1 du/10 acres).” (emphasis added) Lee Plan Policy 1.4.5.
As such, the Amendment results in numerous internal inconsistencies with existing Plan
limitations on the need for additional residential development in the DR/GR and the
provision of centralized potable and sewer facilities to serve the proposed urban
development form. A memorandum outlining these inconsistencies in relation to the
Plan is provided as Attachment “D” to this letter.

We have also outlined our concerns with regard to the TDR program and the
manner in which it renders the Amendment inconsistent with Chapter 163, F.S., and
Rule 8J-5, F.A.C., in our letter to FDOT which is attached as Attachment “A".

Furthermore, as proposed by the County, the infrastructure concerns and
deficiencies inherent in the TDR program render it an inappropriate mechanism by
which to comply with the State Comprehensive Plan and its requirements for the
balancing of private property rights with other planning goals. Specifically, the
Amendment is inconsistent with the requirement of Section 187.201(14)(a) F.S., related
to protection of private property rights and recognition of the existence of private
interests in land use regulations. Pursuant to the Florida Statutes, the County has a duty
to consider and protect private property rights when amending its comprehensive plan.’

Florida's State Comprehensive Plan states in unequivocal terms that “Florida shall
protect private propenty rights and recognize the existence of legitimate and often
competing public and private interests in land use regulations and other government
action.” § 187.201(14)(a), F.S. (emphasis added). This provision, and the balancing
inherent in it, is applicable to the County’'s proposed Amendment.

It is clear that the County failed to adequately consider and protect private
property rights. Although the TDR provisions ostensibly seek to protect private property
rights by allowing the transfer of densities and intensities from lands in the DR/GR they
fall far short of the mark. As detailed above, the TDR is unlikely to be implementable
within the 2030 timeframe of the Plan for many reasons, including infrastructure
deficiencies. Simply put, when applied, the protections offered by the TDR becomes
illusory, thus making it clear that the Amendment fails to adequately consider and
protect private rights. Owners of property with valuable limerock resources located
outside the Overlay will be essentially precluded from utilizing those resources. The
County's own attorney has highlighted the private property rights concerns associated
with the Amendment. See Memorandum of David Owen, County Attorney, dated July 7,
2009, attached hereto as Attachment “E".

Internal Inconsistency with Economic Development Requirements of the Plan

¢ The Amendment is internally inconsistent with several additional policies of the
Plan including the following policies of the Economic Element and Future Land

* See CNL Resort Hotel, L.P. v. City of Doral, 991 So. 2d 417, 420-21 (Fla. 3d DCA 2008) (citing §§
187.101 and 187.201(14)(a), F.S. (2006)).
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Use Element:

o Policy 158.1.10 of the Economic Element which requires the County to

evaluate the current land development regulatory and fiscal structure to
identify and remove where appropriate the unwanted impediment to
ensuring development is fiscally beneficial. Yet, the Amendment creates
an expensive, time-consuming regulatory hurdle for mine applicants
outside the Overlay, in addition to creating substantial and burdensome
regulatory requirements for mine applicants within the Overlay. This in
turn creates substantial economic and timing impediments to
transportation projects, which necessarily rely upon a long-term,
consistent source of limerock for construction needs;

Policy 158.3.5 of the Economic Element which requires the County to
ensure that adequate land is allocated in the comprehensive plan to meet
future needs. The Amendment specifically fails to appropriately ensure
adequacy of designated land for mining in light of regional and state needs
and the availability of the resource within the designated areas. This lack
of availability seriously constrains long-term planning of the state's
transportation planning efforts, which must rely on consistent, long-term
sources of limestone;

Policy 158.6.1. of the Economic Element which provides that before
adopting any new regulation which potentially imposes new costs to
taxpayers and private business, the County first will generally assess the
impact of that regulation upon the local economy and will adopt such
regulations only in cases of compelling public need. There is no data and
analysis to demonstrate that the County conducted any such evaijuation;
yet such evaluation would reveal that the new regulatory structure being
imposed by the County creates substantial new costs for private business,
specifically including those related to mining, construction, and
transportation, as well as to FDOT.

Due to these inconsistencies the Amendment is also inconsistent with
Policy 7.1.10 of the Future Land Use Element which provides that all
County actions related to industrial land uses must be consistent with the
goals, objectives and poilicies of the Economic Element of the Plan.

The Amendment is inconsistent with Future Land Use Element Objective
1.2, its implementing policies and numerous other policies of the Plan,
because it incorporates areas into the Future Limerock Mining Overlay
which have been designated to be the economic engine of the County,
necessary for expansion of the economic base and employment
opportunities and complementary to the Southwest Florida international
Airport and Florida Gulf Coast University.

Hopping Green & Sams
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Agricultural Overlay

¢ New Policy 30.1.7 declares that the County will "Protect agricultural activities on
lands designated as Agricultural on the agricultural overlay (see Map 20) from
the impacts of new natural resource extraction operations ..." This policy
renders the Amendment inconsistent with Section 187.201(22)(b)1.F.S., which
provides that state and regional plans should not be interpreted to permanently
restrict the conversion of agricultural fands to other uses. The policy could be
interpreted to restrict the ability of agricultural lands to be converted to natural
resource extraction and establishes a new concept - - that agricultural operations
and natural resource operations are inherently incompatible.

Conclusion

In conclusion, the Amendment fails to meet the standards established under
Florida's Statutes and is contrary to the intent and direction applicable to the mining of
limerock. The County failed to consult with FDOT, the FDEP or the SFWMD in revising
its plan to effect sweeping changes which result in significant inconsistencies with the
requirements and regulations of those agencies which were established by law to
provide the expertise to oversee these matters.

We look forward to meeting with you to discuss these matters further.
Sincerely,

Susan L. Stephens
Vinetie D. Godelia

cc. Michael McDaniel
Scott Rogers

Hopping Green & Sams
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December 14, 2009

Mr. Stan Cann, Secretary District One
Florida Department of Transportation
801 North Broadway

PO Box 1248

Bartow, FL 33831

Re:. Lee County Amendment 09-1 (CPA 2008-00006-DR/GR)

Dear Secretary Cann:

On November 18, 2009, Lee County ("County”) transmitted its 08-1 proposed
Comprehensive Plan Amendment package (“Amendment”), also identified as CPA
2008-00008 DR/GR Study Implementation, to the Department of Community Affairs
("DCA™ for review. The Amendment proposes significant changes to the Lee Plan-

“including to the Future Land Use Element, Future Land Use Map Series, Community

Facilities and Service Element, Conservation and Coastal Management Elements.

Our clients, the Troyer Brothers (“Troyer”), have pending: applications to mine
certain property in the County for limerock, Data to demonstrate the large quantities of
mineable limerock suitable for creating Florida Department of Transportation (‘FDOT") -
specification aggregate and construction aggregate material available on the parcel was
previously provided to the County and is provided herewith for your information. (See
attached). Troyer participated:in proceedings before Lee County and mterposed
objections to the Amendment at that time and will be adversely affécted if the
Amendment is adopted.

As set forth below, the Amendment conflicts with staté law and with FDOT long-
term transportation planning and strategies explained in its Strategic Aggregates Study:
Sources, Constraints and Economic Value of Limestone and Sand in Florida, dated
March 12, 2007(‘Strategic Aggregates Study”), and acts as a deprivation of Troyer's
constitutionally protected interests. If the Amendment is applied to the Troyer property,
Troyer will likely be unable to obtain approvals fromy the County for mining,
notwithstanding the large quantities of high quality, mineable rock located-an the
property. It will also serve to deprive FDOT of the ability to utilize these strategically
important reserves in transportation projects.

ATTACHMENT
A
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The Amendment redefines the process for permitting of construction aggregate
materials (“limerock”) mining in the County. It does so in a manner which: (1)
establishes precedential concepts of “need” for the mining of limerock to serve a limited,
undefined “regional” area and essentially excludes mining to serve other areas; and (2)
establishes a transfer of development rights (“TDR") program which encourages urban
development along a failing Strategic Intermodal System (*SIS") roadway with no short
or long-term plans in place to address the substantial burden on the roadway caused by
the additional development. Both of these aspects of the Amendment are contrary to
state law relevant to transportation infrastructure.

The Florida Legislature enacted legislation in 2007 and amended in 2009
recognizing that limerock mining is of critical importance to the state and that the mining
of limerock is in the public interest. § 337.0261(1), Florida Statutes (F.S.). Chapter 337
also provides that “there is a strategic and critical need for an available 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.” § 337.0261(2), F.S.

State law also prohibits local govemments from approving or denying a
comprehensive plan amendment related to limerock without considering any-information
provided by the FDOT regarding the effect the amendment would have on the
availability, transportation, and potential extraction of limerock matenals on the local
area, the region and the state. § 337.0261(3); F.S.

Therefore, along with the requirements of Chapter 183, F.S. and Rule 9J-5,
Florida Administrative Code (“F.A.C."), the Amendment must be considered against the
framework of legislative requirements and direction applicable to the miriing of limerock.
It must also be evaluated against FDOT's local, regional, and state-wide transportation
planning and construction needs, and requirements for a long-term, consistent supply of
limerock aggregate to meet those needs. When considered against this backdrop, it is
clear that the Amendment is inconsistent with state law on many levels, particularly with
respect to transportation impacts and long-term transportation planning and project
development. The Amendment effectively deprives FDOT of a long-term consistent
supply of limerock aggregate to meet its transportation needs.

TDR Transportation Impacts

in order to establish a TDR program, the Amendment proposes new Policy

1.7.13, Objective 30.3 and implementing Policies 30.3.3, 30.3.4 and 30.3.5, Future Land
Use Map 17 and amended Table 1(a).

The Amendment violates numerous comprehensive planning requirements
related to the need to coordinate infrastructure impacts with land use decisions.
Specifically, the TDR portion of the Amendment will allow for significantly more intense
urban development along SR 82 far beyond the uses currently contemplated by the

Hopping Green & Sams
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adopted Future Land Use Map without a plan to address any level of service ("LOS")
deficiencies caused by the increase. No improvements resulting in increased roadway
capacity are programmed in the short or long-term by-the County.

The Amendment is inconsistent with Chapter 163, F.S., and Rule 9J-5, F.AC., as

detailed below:

The Amendment is not supported by relevant and appropriate data and analysis,
fails to react in an appropriate way to available data as required by Rule 9J-
5.005(2)(a), F.A.C., and Sections 163.3177 (6) and (8), F.S. and fails to establish
meaningful and predlctable standards for the use and development of land in
vnolatlon of Rule 8J-5.005(6), F.A.C. because:

o The County failed to provide data and analysis related to infrastructure

impacts from the assxgnment of additional densities and intensities along
SR 82. Table 1(a) is amended to allow the transfer of up-to 9,000
dwelling units to Mixed-Use Communities including four such communities
proposed along SR 82. New Policy 30.3.3 provides that “Within the Mixed-
Use Communities shown on Map-17, significant commercial and civic
uses are encouraged. Specific requirements for incorporating these uses
into Mixed-Use Communities will be found:in the Land Development
Code.” The County’s failure to provide a numeric threshold or other
means by which to calculate immeasurable “significant commercial and
civic uses” results in the complete absence of data and analysis sufficient
to assess the infrastructure impacts from the assignment of additional
commercial and institutional intensities along SR 82.

The Amendment fails to provide the level of detail necessary to ascertain
consistency with growth management laws because it does not detail the
regulatory framework which will.be-the basis for the TDR program. As
such, the TDR program evades the required demonstration of consistency
with the minimum criteria of Chapter 163, F.S:,-and Rule 9J-5, F. A.C.

The Amendment fails to demonstrate that the Les Plan remains financially
feasible and that transportation LOS standards established by FDOT can be
achieved and maintained as required by Sections 163.3177, 163.3180, F.S., and
Rules 9J-5.005(8), 9J-5.0055, 9J-5.016 and 8J-5.019, F.A.C.

o The County is admittedly aware of the facial LOS deficiency of the

proposed TDR program, yet.is nonetheless proceeding with the
Amendment. At its October 29, 2009 transmittal hearing, the County
stated that among the options available to remedy the facial transportation
deficiency is a LOS variance from FDOT. [Statement of Bill Spikowski,
consultant to Lee County] No such application is pending. .Further, Florida
Statutes require applicants for a LOS variance to demonstrate that

Hopping Green & Sams
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maintaining FDOT established levels of service would create a substantial
-hardship or would violate principles of fairness. However, any hardship
here would be self-created as the County is already aware that, regardless
of other planning goals, the TDR program cannot be successfully
implemented because of the deficiencies it would create along SR 82.-The
record submitted with the Amendment documents the County’s awareness
of the LOS deficiency on SR 82. In any case, the requisite demonstration
was not provided. See County Amendment transmittal package- Staff
Analysis and Recommendations pp 16 — 17; Memorandum of David

Owen, County Attorney, dated July 7, 2009, pp 4-5, which is Attachment
13 to the County transmittal package (“Owern Memo‘)

o The purpose of the factally-deﬂcnent TDR program is clear: it purports to
address the property rights infringement imposed by other portions of the
Amendment. As repeatedly:stated by the County, the TDR program is
necessary at this juncture in-order to reduce the likelihood of litigation
related to the implementation of new comprehensive planning limitations
which, in effect, remove the-ability of landowners to seek perrmts for
limerock mining where the existing future land use map and zoning
classifications already allow that use. (Lee County BOCC Hearing,

. October 29, 2009, Statement of Donna Marie Collins, Assistant County
Attomey; see also proposed Policy 30.1.3 which provides that “the Land
Development Code will be amended and maintained to include provisions
for... tfansfemng residential development nghts on land zoned for
limerock.mining. pits.”) However, the- TDR program is inconsistent with
state law, and, as stated below, the portions of the Amendment purporting
to necessitate the TDR program are also inconsistent with state law. (See
Owen Memo, pp 4-5) Thus it is clear that any “hardship” is self-created.

L_lmﬂQQLMM,Q

The Amendment establishes a new framework for the permitting of limerock
mining. The Amendment proposes amendments to the Vision Statement for Planning
Community #18, Policy 1.2.2, Policy 1.4.5.2.c, new Policy 1.7.12, Obtectlve 30.1 and

implementing policies, Table 1(b) and Future Land Use Map 14 Future Limerock Mining
Overlay (“Overlay”).

Primarily, the Amendment would allow limerock mining in the next twenty years
only within a limited portion of the County. In determining how much area to set aside
for this use, the Amendment establishes precedential concepts of “need” for the mining
of limerock in sufficient quantmes to serve an undefined “regional” area but fails to
accourit for a basic concept in resource extraction— that mining can only take place
where the resource at issue is located. (See Objective 30.1 and implementing policies.)

" The County has determined that the limerock materials available in the area
identified in the Overlay are sufficient to serve “regional” need for the resource through

Hopping Green & Sams
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2030. In order to add land to the Overlay, an applicant who already has the appropriate
land use and zoning designations must undertake an additional and separate
comprehensive plan amendment in: order to beradded to the Overlay and must, by a
showing of “clear necessity.,” demonstrate that the amount of the resource within the
Overlay has been depleted, thereby requiring the:addition of new lands. Owners of
existing agricultural property face additional hurdles.

Further, the assumptions on which the Overlay is based are faulty for several
reasons including: (i) that the area included in the Overlay contains the resource in
question; (i) that the limestone in the Overlay is actually recoverable; (iii) that there is a
sufficient amount of limestone in the area that would render its mining economically
feasible; and (iv) that the actual. amount of the limestone available' within the Overlay is
sufficient in both quanttty and quahty to meet the resource needs for the region and to
meet FDOT trarisportation needs;. §337.0261(3); F.S.; § 14-103, F.A.C. Thus, the
FDOT i& not assured that this critical strategic resource will be available in the region
over its next twenty year planning period.

In developing the Overlay, the County chose to ignore data and analysis in the
form of geological studies which clearly demonstrate whiere the resource at issue is
available in sufficient mineable quantities. The County also failed to appropriately
consider the Strategic Aggregates Study prepared for FDOT in assessing the regional
need and statewide need for limestone aggregate and, instead, developed an artificially
constrained and unsupported. pro;ectlon of current and future limerock need. The
Overlay admittedly contains hundreds, if not thousands, of acres of lands in areas. more
suitable for commercial airport development and/or existing residential communities with

- owners who have expressed no interest in mining:the property.” No limerock data has

been provided or appears to be available conceming these propertles The inclusion of
these acreages in the Overiay artlﬁCIaIty inflates the number of mine acres availabie to
meet the County's asserted limerock “need.” (See Owen Memo dated July 7, 2009 at
page 4.) The Overlay excludes known reserves and: includes aréas where no proven

mineable reserves exist, thus depriving FDOT of a reliable Iong-tenn supply of mineable
rock. .

For these and other reasohs. the Amendment is inconsistent with Chapter 163,
F.S., and Rule 8J-5, F.A.C. as detailed below:

¢ The Amendment's Overlay provusnons are not supported by relevant and
appropriate data and analysis and in fact fail to react in an appropriate way to

available data as required by Rule 9J-5.005(2)(a), F.A.C., and Sections 163.3177
(6) and (8), F.S. because:

o The Amendment creates a regulatory resource |dent1ﬁcat|on map with
whnch land use decisions must be consistent, but fails to coordinate the
~ map with the actual location of the resource in question. Therefore, the
- amendment is unsupported by the best available data and analysis.

Hopping. Green & Sams
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o The Amendment provides that future mining areas should be limited to the

Alico Road corridor, based solely on urban planning considerations, not
based on identification of the areas most appropriate for mining. By . :
ignoring geologic data identifying minéable areas in the region and relying
instead on an urban planning report to establish the Overlay, the
Amendment fails to rely on best available data and analysis. (See
Prospects for Southeast Lee County Plariining for the DR/GR-Area, dated
July 2008, prepared by Dover, Koh! & Partners)

The Amendment fails to consider rock quality, quantity, or mineability in
establishing the Overlay and mine acreage limitations in Map.14 and.
Table 1(b). In addition to a paucity of rock bonngs mformatlon, there is no

assessment as to whether the areas identified in the Over1ay are available
or capable of being mined for limerock.

o The County's determination of need is artificiaily: constrained and ignores

FDOT's local, regional, and-state-wide planning needs, contrary to the

requirement to utilize best available data. (See Strategic Aggregates
Study)

e The Amendment fails to establish meaningful and predictable standards for the
use and development of land in violation of Rule 9.J-5.005(8) because:

o ltlimits expansion of the Overiay to pro\ndmg limerock supply for regional

demand but fails to define the “region” or to provide an appropriate basis

for limiting the regulatory Overiay solely to the artificially created concept
of the “region.” - _ .

The County establishes a new cOncépt requiring a demonstration of need
for limerock to:serve the region in order to amend the Overlay. However,
the County fails to establish clear parameters and standards by which that

demonstration may be made instead requiring a showing of undefined
“clear-necessity.”

e While it is inconceivable that Lee County has not coordinated with FDOT whose

own studies address this issue, the County has provided no documentation of
" such coordination. Therefore, it appears that the County failed to consult with the

FDOT in preparing the Amendment, as required by state law, to determine the
agency's projections of local, regional, and statewide aggregate needs. The
Amendment creates an expensive, time-consuming regulatory hurdle for mine
applicants both within and outside the Overfay. This in turn creates substantial
economic and time impediments to transportation projects which necessarily rely

upon a long-term, consistent source of limerock for construction needs, contrary
to § 337.0281(2), F.S.

Hopping Green & Sams
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o By allowing limerock mining within the Tradeport lands, the Amendment allows
creation of a flight hazard near a public use airport, in conflict with guidelines
issued by the Federal Aviation Authority of the U.S. Department of

Transportation. FAA Advisory Circulate No. 150/5200-338 dated August 28,
2007.

CONCLUSION

in conclusion, the Amendment fails to meet the standards established under
Florida's Statutes and is contrary to the intent and direction applicable to the mining of
limerock. The County failed to consuit with FDOT or to consider FDOT's local, regional,
and state transportation planning needs. The Amendment will serve to deprive FDOT of
a reliable, cost-effective and long-term supply of high quality limerock for its
transportation infrastructure needs, contrary to state law. '

We hope the information provided in this letter assists you in discharging FDOT's
responsibility to: (1) provide information to the County regarding the effect the
amendment would have on the availability, transportation, and potential extraction of
limerock materials on the local area, the region and the state; and (2) prepare an
agency comment letter to DCA consistent with the requirements of Section 163.3184(4),
F.S. Wae respectfully request that FDOT object to the Amendment as inconsistent with
its transportation pianning goals.

We look forward to meeting with you to discuss these matters further.

[T/

Susan L. Stephen
Vinette D. Godelia

cc: Stephanie C. Kopelousos
Kevin Thibauit
Thomas O. Malerk
Alexis Yarbrough
Kathieen Neil
Kathleen Toolan

Hopping Green & Sams
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December 18, 2009

Ms. Brenda Winningham

Florida Department of Community Affairs :
2555 Shumard Oak Boulevard

Tallahassee, FL 32399-2100

Re: Lee County Amendment 08-1 (CPA 2008-00006-DR/GR)
Dear Ms. Winningham:

On November 18, 2008, Lee County (“County”) transmitted its 09-1 proposed
Comprehensive Plan Amendment package (‘“Amendment”), also identified as CPA
2008-00006 DR/GR Study Implementation, to the Department of Community Affairs
(“Department”) for review. The Amendment proposes significant changes to the Lee
Plan including to the Future Land Use Element, Future Land Use Map Series,
Community Facilities and Service Element, Conservation and Coastal Management
Elements.

Our clients, the Troyer Brothers Florida, Inc. (“Troyer”), participated in the
transmittal hearing proceedings before the County and interposed objections to the
Amendment at that time and will be adversely affected if the Amendment is adopted.

As proposed the Amendment accomplishes several things:

(1) establishes inappropriate precedential concepts of “need” for the mining of
construction aggregate materials (limerock) and a finite acreage purported to meet that
need that are not based on relevant, appropriate data;

(2) makes the restoration of “historic” surface and groundwater levels based on
1953 aerial photos a goal of the Plan and requires applicants to make two contradictory
demonstrations as to the impact of projects on these levels;

(3) establishes a transfer of development rights (“TDR") program which
encourages urban development without the infrastructure to serve it, including roads,
potable water and sewer facilities, contrary to growth management law;

Post Office Box 6526 Taltahassee, Florida 32314 119 S. Monroe Street, Suite 300 (32301) 850.222.7500 850.224.8551 fax  www.hgslaw.com
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The Amendment fails to consider rock quality, quantity, or mineability in
establishing the Overlay and mine acreage limitations in Map 14 and Table 1(b). In
addition to a paucity of rock borings information; there is no assessment as to whether
the areas identified in the Overlay are available or capable of being mined for limerock.
In fact, many of those areas are not available for mining, have limited resources, or their
resources have already been or are being exhausted. '

We have outlined our concerns with regard to the Overlay and the manner in

. which it renders the Amendment inconsistent with Chapter 163, F.S., and Rule 8J-5,

F.A.C., in a letter previously provided to the Florida Department of Transportation
("FDOT"). A copy of that letter is provided herewith for your consideration as
Attachment “A".

We provide the following additional thoughts with regard to the regulatory overlay
concept put forward by the Amendment. The Amendment proposes a methodology for
determining need for a resource of critical state concern that is flawed. Establishing this
flawed methodology as precedent, available as guidance to other local governments,
will have significant repercussions on the ability to mine for limerock in appropriate
locations not only in the County, but across the State. The methodology is now before
the Department for approval. The Department must review both the numerical outcome
of that methodology, as depicted in the County’s Overlay, along with its larger policy
implications.

Unlike residential, commercial and traditional types of industrial development, all
of which are subjected to a need determination by the Department, limerock mining can
only take place within limited areas of certain jurisdictions across the state. Mining can
occur only where the resource is located and cannot simply be placed in the most
expedient location. With other forms of development, a need determination may lead to
the conclusion that a particular jurisdiction is over-allocated and, therefore, should not
be approved for further development. However, this determination does not foreclose
the development of such uses in another jurisdiction which may be able to satisfy the
need showing. That option is not available for limerock mining because it cannot simply
be relocated to another jurisdiction where the resource does not occur. This resource is
finite and necessary, not just to serve an undefined local or even regional area, but to
serve statewide needs for the construction of infrastructure.

It is inappropriate to establish traditional “parcel-based” need methodologies to
restrict the availability of a resource which is not limited in its importance by geographic
or political boundaries and cannot be transplanted to other locations. Furthermore, the
County did not consult with FDOT conceming local, regional, or statewide production
needs for limerock in developing its methodology nor in the numerical outcome.

Even if the methodology used here were to be deemed acceptable, the Overlay
which purporis to identify the appropriate locations for that need to be met is itself

Hopping Green & Sams
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in conflict with each other. Those applicants that cannot make both demonstrations
simultaneously (i.e., all applicants) will be required to provide undefined off-site
mitigation to offset unspecified adverse impacts. This provision is vague and lacking in
articulated standards and so cannot be rationally and consistently applied.

Further, the Overlay is based on an underlying assumption that there will be “wall
to wall" mining meaning that the excavation pit footprint will encompass essentially all of
the mine property, including flood plains, wetlands and areas which have been identified
as primary panther habitat and areas of moderate species richness as detailed in the
County's own data and analysis. See County Transmittal Package to the Depariment,
PowerPoint Presentation of Bill Spikowski pages 10-13. For this reason the Overlay
fails to react appropriately to the relevant data and analysis regarding the location and
extent of environmental resources.

We have outlined our concerns with regard to the historic surface and
groundwater overlay and other environmental permitting provisions of the Amendment
and its inconsistency with Chapter 163, F.S., and Rule 9J-5, F A.C., in a letter
previously provided to the Florida Department of Environmental Protection (*FDEP")
and the South Florida Water Management District (“SFWMD”) which is attached to this
letter as Attachment “C."

in summary, the goals and policies requiring this historic water level
demonstration are not based on relevant and appropriate data and are vague and
inconsistent with state law.

TDR |nfrastucture impacts

In order to establish a TDR program, the Amendment proposes new Policy
1.7.13, Objective 30.3 and implementing Policies 30.3.3, 30.3.4 and 30.3.5, Future Land
Use Map 17 and amended Table 1(a).

The Amendment violates numerous comprehensive planning requirements
related to the need to coordinate infrastructure impacts with land use decisions.
Specifically, the TDR portion of the Amendment will allow for significantly more intense
urban development along SR 82 far beyond the uses currently contemplated for that
roadway by the adopted Future Land Use Map without a ptan to address any level of
service ("LOS") deficiencies caused by the increase.

The TDR portion of the Amendment conflicts with the purpose of the DR/GR
area, which resulted from settlement of compliance proceedings brought by the
Department against the County alleging, in part, that the County’s Future Land Use Map
allocated too much fand for urban growth. The Comprehensive Plan was amended to
provide that pemitted uses in the DR/GR include “agriculture, natural resource
extraction and related facilities, conservation uses, publicly-owned gun range
facilities, private recreation facilities and residential uses at a maximum density of one

Hopping Green & Sams
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Use Element;:

o Policy 158.1.10 of the Economic Element which requires the County to

evaluate the current land development regulatory and fiscal structure to
identify and remove where appropriate the unwanted impediment to
ensuring development is fiscally beneficial. Yet, the Amendment creates
an expensive, time-consuming regulatory hurdle for mine applicants
outside the Overlay, in addition to creating substantial and burdensome
regulatory requirements for mine applicants within the Overlay. This in.
turn creates substantial economic and timing impedimenis to
transportation projects, which necessarily rely upon a long-term,
consistent source of limerock for construction needs;

Policy 158.3.5 of the Economic Element which requires the County to
ensure that adequate land-is aillocated in the comprehensive plan to meet
future needs. The Amendment specifically fails to appropriately ensure
adequacy of designated land for mining in light of regional and state needs
and the availability of the resource within the designated areas. This lack
of availability seriously constrains long-term planning of the state’s
transportation planning efforts, which must rely on consistent, long-term
sources of limestone;

Policy 158.6.1. of the Economic Element which provides that before
adopting any new regulation which potentially imposes new costs to
taxpayers and private business, the County first will generally assess the
impact of that regulation upon the local economy and will adopt such
regulations only in cases of compelling public need. There is no data and
analysis to demonstrate that the County conducted any such evaluation;
yet such evaluation would reveal that the new regulatory structure being
imposed by the County creates substantial new costs for private business,
specifically including those related to mining, construction, and
transportation, as well as to FDOT.

Due to these inconsistencies the Amendment is also inconsistent with
Policy 7.1.10 of the Future Land Use Element which provides that all
County actions related fo industrial land uses must be consistent with the
goals, objectives and policies of the Economic Element of the Plan.

The Amendment is inconsistent with Future Land Use Element Objective
1.2, its implementing policies and numerous other policies of the Plan,
because it incorporates areas into the Future Limerock Mining Overlay
which have been designated to be the economic engine of the County,
necessary for expansion of the economic base and employment
opportunities and complementary to the Southwest Florida International
Airport and Florida Gulf Coast University.

Hopping Green & Sams
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December 14, 2009

Mr. Stan Cann, Secretary District One
Florida Department of Transportatlon
801 North Broadway

PO Box 1249

Bartow, FL 33831

Rea: Lee County Amendment 09-1 (CPA 2008-00006-DR/GR)

Dear Secretary Cann:

On November 18, 2009, Lee County (“County”) transmitted its 08-1 proposed
Comprehensive Plan Amendment package (“Amendment”), also identified as CPA
2008-00006 DR/GR Study Implementation, to the Department of Community Affairs
(“DCA") for review. The Amendment proposes significant changes to the Lee Plan-
including to the Future Land Use Element, Future Land Use Map Series, Community
Facilities and Service Element, Conservation and Coastal Management Elements.

Our clients, the Troyer Brothers (“Troyer”), have pending: applications to mine
certain property in the County for limerock. Data to demonstrate the large quantities of
mineable. limerock suitable for creating Florida Department of Transportation (“FDOT") -
specification aggregate and consfruction aggregate material available on the parcel was
previously provided to the County and is provided herewith for your information. (See
attached). Troyer participated:in proceedings before Lee County and intérposed

objections to the Amendment.at that time and will be adversely affected if the.
Amendment is adopted.

As set forth below, the Amendment conflicts with state law and with FDOT long-
term transportation planning and strategies explained in its Strategic Aggregates Study:
Sources, Constraints and Economic Value of Limestone and Sand in Florida, dated
March 12, 2007(*Strategic Aggregates Study”), and acts as a deprivation of Troyer's
constitutionally protected interests. If the Amendment is applied to the Troyer property,
Troyer will likely be unable to obtain approvals. from: the County for mining,
notwithstanding the large quantities of high quality, mineabie rock located on the

property. It will also serve to deprive FDOT of the ability to utilize these strategically
important reserves in fransportation projects.

ATTACHMENT
A
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adopted Future Land Use Map without a plan to address any level of service ("LOS")

deficiencies caused by the increase. No improvements resulting in increased roadway
capacity aré programmed in the short or long-term by-the County.

The Amendment is inconsistent with Chapter 163, F.S., and Rule 9J-5, F.A.C,, as

detailed below:

-]

The Amendment is not supported by relevant and appropriate data and analysis
fails to react in an appropriate way to available data as required by Rule 8J-
5.005(2)(a), F.A.C., and Sections 163.3177 (6)-and (8), F.S. and fails to establish

meaningful and predlctable standards for the use and development of land in
V|o\atuon of Rule 9J-5.005(6), F.A.C. because:

o The County failed to provide data and analysis related to infrastructure

impacts from the ass:gnment of additional densities and intensities along
SR 82. Table 1(a) is amended to aillow the transfer of'up to 9,000
dwelling units to Mixed-Use Communities including four such communities
proposed along SR 82. New Policy 30.3.3 provides that “Within the Mixed-
Use Communities shown on Map-17, significant commercial and civic
uses are encouraged. Specific requirements for incorporating these uses
into Mixed-Use Communities will be found:in the Land Development
Code.” The County's failure to provide a numeric threshold or other
means by which to calculate immeasurable-“significant commercial and
civic uses” results in the complete absence of data and analysis sufficient

to assess the infrastructure impacts from the assignment of additional
commercial and institutional intensities-along SR 82.

The Amendment fails to provide the level of detail necessary to ascertain
consistency with growth management laws because it does not detail the
regulatory framework which will.be the basis for the TDR program. As
such, the TDR program evades the required demonstration of consistency
with the minimum criteria of Chapter 163, F.S:, and Rule 9J-5, F.A.C.

The Amendment fails to demonstrate that the Lee Plan remains financially
feasible and that transportation LOS standards established by FDOT can be

achieved and maintained as required by Sections 163.3177, 163.3180, F.S., and
Rules 9J-5.005(8), 9J-5.0055, 9J-5.018 and 9J-5.019, F.A.C.

o The County is admittedly aware of the facial LOS deficiency of the

proposed TDR program, yet is nonetheless proceeding with the
Amendment. At its October 28, 2009 transmittal hearing, the County
stated that among the options available to remedy the facial transportation
deficiency is a LOS variance from FDOT. [Statement of Bill Spikowski,
consultant to Lee County] No such application is pending. .Further, Florida
Statutes require applicants for a LOS vanance to demonstrate that

Hopping Green & Sams
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2030. In order to add land to the Overlay, an applicant who already has the appropriate
land use and zoning _designations must undertake an additional and separate
comprehensive plan amendment in.order to be-added to the Overlay and must, by a
showing of “clear necessity.," demonstrate that the amount of the resource within the

Overlay has been depleted, thereby requiring the:addition of new lands. Owners of
existing agricultural property face additional hurdles.

Further, the assumptions on which the Overiay is based are faulty for several
reasons including: (i) that the area included in the Overlay contains the resource in
question; (i) that the limestone in the Overlay is actually recoverable; (jii) that there is a
sufficient amount of limestone in the area that would render its mining economically
feasible; and (iv) that the actual amount of the limestone available within the Overlay is
sufficient in both quantrty and quality to meetthe resource needs for the region and to
meet FDOT transporfatron needs:. §337.0261(3); F.S.; § 14-103, F.A.C. Thus, the

FDOT i8 not assured that this crrtlcai strategic resource will be available in the region
over its next twenty year planning period.

in developmg the Overlay, the County chose to ignore data and analysis in the
form of geological studies which clearly demonstrate where the resource at issue is
available in sufficient mineable quantities. The County also failed to appropriately
consider the Strategic Aggregates Study prepared for FDOT in assessing the regional
need and statewide need for limestone aggregate and, instead, déveloped an artificiaity
constrained and unsupported projection of current and future limérock need. The
Overlay admittedly contains hundreds, if not thousands, of acres of lands in areas more
suitable for commercial airport; developrnent and/or existing residential communities with

. owners who: ﬁave expressed no interest.in mining:the property. No limerock data has

been prowded or appears to be available conceming these propertles The inclusion of
these acreages in the Overlay artificially inflates the humber of mine:acres available to
meet the County's asserted limerock “need.” (See Owen Memo dated July 7, 2009 at
page 4.) The Overlay excludes known reserves and includes aréas where no proven

mineable reserves exist, thus deprrvmg FDOT of a relrablelong-term supply of mineable
rock : . .

For these and other reasons, the Amendment is inconsistent with Chapter 163,
F.S., and Rule 9J-5, F.A.C. as detaiied below:

©

The Amendment's Overlay prowsrons are not supported by relevant and
appropriate data and analysis and. in fact fail to react in an appropriate way to

available data as required by Rule 9J-5.005(2)(a), F.A.C., and Sections 163.3177
(6) and (8), F.S. because:

o The Amendment creates a regulatory resource ideéntification map with
which land use decisions must be consistent, but fails to coordinate the
map with the actual location of the reseurca in question. Therefore, the

' amendment is unsupported by the best available data and analysis.

Hopping: Green & Sams
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By allowing limerock mining within the Tradeport lands, the Amendment allows
creation of a flight hazard near a public use airport, in conflict with guidelines
issued by the Federal Aviation Authority of the U.S. Department of

Transportation. FAA Advisory Circulate No. 150/5200-33B dated August 28,
2007.

CONCL.U‘SION

in conclusion, the Amendment fails to meet the standards established under
Florida's Statutes and is contrary to the intent and direction applicable to the mining of
limerack. The County failed to consuit with FDOT or to consider FDOT's local, regional,
and state transportation planning needs. The Amendment will serve to deprive FDOT of

a reliable, cost-effective and long-term supply of high quality hmerock for its
transportation infrastructure needs, contrary to state law.

We hope the information provided in this letter assists you in discharging FDOT's
responsibility to: (1) provide inforrmation to the County regarding the effect the
amendment would have on the availability, transportation, and potential extraction of
limerock materials on the local area, the region and the state; and (2) prepare an
agency comment letter to DCA consistent with the requirements of Section 163.3184(4),

F.S. We respectfully request that FDOT object to the Amendment as inconsistent with
its transportation planning goals.

We look forward to meeting with you to discuss these matters further.

Susan L. Stephens
Vinette D. Godelia

cc: Stephanie C. Kopelousos
Kevin Thibauit
Thomas O. Malerk
Alexis Yarbrough
Kathieen Neil
Kathieen Toolan

Hopping Green & Sams
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SECTION 3
GEOLOGY

St Infroduction |

,Adetalled geolog,uzassessment of the: site-was rade. using the: sonie drilling technique
Sénie-cores were colledted through the entire geologic seation: from fand: surfage: {0 the
base.of, egoniomic betiefit, whicl was.defined @ the occurrence of a.regional lime:
mudlc}ay unit (Huekmgham Member of the Tamiami. Formanon) Mining:deeper:than
this upitis:not feambla because the material hassno:economie benefit;,. and the-foirfiation is
part-of aregional confining; xnit separatifigthé: Sufleial Aquifes Syster, frotn the
Intermediate -Aguifer Systeti. Bteachmg thigs it Would: Be-drviotation of rules of the:
Sotith Flarida Watbr Maragement Drsmct (SEWMD)(RA € Chapter Ale)e

Inthe panmﬁherpmpexty evalyated: fmt mnm&them were: 17:senic cores collectéd. Tix
addition; g@olqu ,}f;rquallfy, and.waterse dita were coliested from & fotal.of 13
monitoringzand; 1Z pradiiation wellé off thesite and 4wells Ioeated aftisite. Uodationgrof
the Goves withitifhie proposed mifiing ared Ave shovi i Is‘rgm‘e 3-1, and the detailed
focations and depths ofthe on-site-wells and corégare given iy, Table 3-1: The sonie
drilling;technique was chasen because it: allows-a high qualify.core-tabe eoueeted;and a
detailed geo]agxe analysis to. bermadete assess lithologie changes at:a resolution of ohig to
two. feets The method alserallaw& rapid collection:of dat, arid thesizes of the caressate
sufficient to measure the. key agprepatergck propemex mc]udmgl,os Arige]es abrasion,,
spamﬁ! giavity, dbsoiption, and eartinhiate composition. A laigd number of samples were:
collected fiorn. allof the-cores foit phiysieal exatnination-in the Jaboratory and for
easurement of rock:propeities. Atotabof 1,679 feet of cote was collected ¢ and
exarniheds

The locations of the-nanitosiig aid produatitn wells complated in the water-takle:
aqufm? are shiawi it Fipute3-2, dhd those completed iiito the Sandstone Agquifer are
giveitii Fighra 33 ;Descnptrons of the-enres; geolagivlogs geopliysical loas: and water
Giality analyses are-cantaied within, the: ay;g;;c:m:lifrze::;v

Géglogie deseriptions of tha«core&werf detreiaped by careful esamiration wsing =
bineaciiarm ‘cmséepefaﬁd( stk sramivation of the lafgéi* COTE pietes. Thercore
descnptions contair A AsgEssient o priininey lithalogy; tecolot based orithe Munsell,
Soil Coter Ohat, the'liardness, the detatled carbonateclassification based op the textural -
classification:sysfem of Dunham. (1961}, identification: of index-fossils; deseription. of thé
pore types; and an assessment:of sample hydraulie conductmty; The. detml of the ¢ore
descriptionsds: greater(hm cai. be developéd fram-drill. cutdngs because the corescan be:
visually analyzed: for sediientary Stiictures: and ether festures that relate tarock

propeities and the potential for fluid flaw. Tie presente of potential flow-channels caused.”

by sedimerit bioturbation.can be recognized andnotcd
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Gealogy

A generalized stratigraphie calumn. for the shallow geologic section is presented in. Figure
3-4. Thig coliimmrwas adspted fiom Missimer (2002) and containg thie latest strati graphic
termmology as well as the ags desigriation of'the rock. strangraphw units ag contaitied in
Missinder (200 Le). The stratigraphic: temnnulcgy for the Hatrthorn Group was takerr from
Seoft (1988) with member names added based or commorrusage (Missimer &-

Associates, Ina:, 1978): A second stratigraphic column shows:the general: geology: of theé:
siter into the-Otala Foriation. (Pigire:3-57.

3.2 PamhcoSEnd!Eorﬁ.Thompson Formati"’e‘ir

The: entite siteris:covered:by aveneer of mediums t& fing-grained quartz sand. There is:
debate: in the geologicliterature:concerning the terminology- apphed to this unit bécanseit
may be related fo: depbsition that.oecurted ditting the last niajor-sed: Jevel incuriibn,
wihifch i commionly tertuad the Fanilica Tmabé:; Howéver, thevugpermost ﬂscogmzed
iEjof-sratigraphie; unit in southiwest Flatids is the Bort Thompsor Formation; whieh i

* thies latest Pleistocene unit-deposited abont 120,008 years age fopof unit], This-formation
corresponds fo.tie:Panilica Terraces se:the sandivereeriislikely partofthe E Féit
‘Thempsen Forimation dnd i rot-the-rasult of afother: mannadeposxhan&l episeds, The
sénd. was dép‘osﬁed dxyedlevel receded at the et ofthe Pambiea Tettace event. Also, the
Paiilica: Térramonly ieachedian: altitude 0f 2§ feet abiave se level based on the literatire
(Puri and, Vernony, 1964); but the: sands:reactian altifude of upste 31 feet above sealevel:
and overlie.some-crustal lilviestone: deposnts thatmay be Fart Thompsor in-age;.
Therefore; the [iterature: ﬂ‘@f initions i thiz area; of Floride may beineormreat:

Tipically, the sand’ unit coritaiiy & ritimber of differeiit. htholegtes froin ozgamc-stmned
sand:4t the:tap to:very clean fiti¢ sandy of tlayey sands i thesmiddle to fine sands with.
somie minor shell: Ettha bnse: A map: showing the thickness:of the sand. veneeris given: i
Figure 3-6 It several cores the: sand gontaing laminationy indicative of primary
deposition iy the marine environment. The sand:igin direef hydtmilic connection with the:
underlyirig Fort Thofupson,, Ciloasahiatchies, o Tamidmi Formatian sedifnents:

33  FortThompson Formation

. TheFeort Thompsen Formatrcm;was orfginzlly defined withity the Caloosahafches River
area based-on the-gcourrence of various fypes-of molluscan. fauna-(Dall, 18961 903,
DuBat; 1958). Thete are distinetive différetices 1 formationlitialopy betwden tire
ongnfa‘ stratigraphit Seotiandevenbedralong (he Calousahatelice River dnd argay both o
“the niorths aitd stuth of the rhver (Missiner, 200Ta; Missimas and Tobias, 2004); ln.dreas
autside of the Canosah&tc et River hasit the formation: cornmenly consjsts: of medinm-
to fins-graimediquartz sandsand:shell containingia high percentage:of the mollusk Chiane
cancellate The unit: alsq forms a “erust™ of very hard, shelly limestone, commanty:
téferted tords *Caproek.”
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Gaology

Beneath the Troyer Brathers site; the Fort Thompsen Formation:is prinarily a.quartz .
sand unit; willr a few areag-where: there is #sandstoiie epntaining somme aragonitie shellx
There isng consxstcnt predommamly carbofidte s¢étign of the:unit undertying the: -
surficial sands: beneath the-site, Therafore (e Rore Thompsaris notdifferentiated:as a

dealagm uinitt . this! report, and the:surficial sand is considered an: approximate thicknsss
of the unit.

3.4  Calopsahatchee Formatiom

The regional extént of the Calgosabatches F ormanon has been.open te: debate for many’
yeats(Hunter; 1978); Agam, thesariginal formation was defined- withitn the
Caldosahatchee and Peace: River basins as well as:some areasin tié Tdnipa Bay region
and in central Sarasota:County. Recent. ifivestipations: have-shiava thatthe:
Pleistocene/Pliocene. beunc{ary pling tﬁmugh; the formiatio; and there.are distinetive
différences-in e raolugearn faing withjn:the foemation fram HgupperPleistocene:
sectmn td the underlymg Plfaccns saqtmn\ el5o, the!:e A ﬁaunak smﬂantms betwbm the

Formamon, whmh is: alsa leeune m agg (Mtssnnex; 20011 @2001} Bexieath tf‘{a Tmyer
Brotherssite, there apgilithelogies sirillae o thewe deseriBiediwithin the Caluvsshatches
Formation; heweves, detailad ana:l?m& of thesereefal and ramyp ithologies by Meeder
(1987 stiaw the sedimients o be contained within the Tamiami Formation: Therefore, na
mappitig of the Calgosahatelies: Formation'was neoessary bengath. the site.

35 Tamisami Formation

The: Tamiami Pormition Wasfitst deseribed by Mansfield £1939%and termed the:
‘Tamiami lintestone. Mansfield (1919 alsa recognized the: averlap in mollusean fauna.
Between the:Calousahatehes Faimation and’ ther upper Tamiay i Formatien:and. éonsidered.
thim hotl. to.Be Bljocenedin age. LateryFarkerand: mekc:;(i srenammed:hesit the
Tamiarii. Formation and designated theventire unitts be Late Migtenein age. Meeder
(1987 ):containg-a.detailed history. of vanau&chaﬁgas ifuthe:defised sﬁ‘ahgraphu:hmlts of
the: formation, The: Aienibers-of the, Tamtamt Formation: that are detailed in this report
were:fiore eegntly-defied by Missifer (19905 1992 19933 Tvceniral: and:castern Eeé
‘Cotifity, tisera werefbur membersof the Tanvami Fomationseca gp’n fi-these
publications, ingluditig it order of stratigraphie p £t Yt
‘Pineerest Memiber; an unnamed member (nostly:lt esfénh}, ﬂw OChﬁpea Member, snd
the Buckingham Member: Bagéd or: tue oecirencs af cotalE and unfithified sand and
shell beds withi bothithe. Rifiestest anduinnanmed tiembers; fiese unitz:are gronped and
termed the Pingerest Metaber., The Gther twa unifs aredigtinetive-and’ave easily miapped.

3,54 Pinecrest Memkier

The: Pinecrest Member was.originially defifisd asihe“Piriecrest Sand' by Olsson and .
Harbisen (1953). & largenumbier of shell and mived shell and limestone depesits i the
Sarasatd County-area-arealso defined ag part of thie Pinecrest Member of the Tafniani
Formation (Allmar, 1992} Meeder (1987} performed.c detailed: smtlgraphic and

¥-10
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Gdofogy

paleoritological analyses on the reefal-facies of thie Pinecrest Membéet in central. Leg and
northzeentral Collier Countys

‘The Ritiecrest Membet of the Tamiant Formation containg some-of the highest qualify:
[imestone within the Troyer Brothers sife, The mentber contain: snimber of lithalogies,
‘mit-the predominant onessareliard to very hard sandymiallusean wackestoii, hard. e very
hard sandymelluscar packstorié, shiell and sarid, marl with shell and:sand, and mart. Ad
isopach. map sHowiiig: the thickness of the Pinecrest vembet of the: Tamiami Formation is
piven lit Bigure 3-7:

352 Ochopee Member

The Ochopee Lithestone Membsiwas riamed for the original limestons croppingaut in.
thee ditchiesadjaesdt to e Taniami Traik (1,55 41 inCallfen County near thetowm:of
Chibpess.Js wasimadi Ronial member of thie Tamiame Fommation in Hunter:(1968)ard
iy Misstnier (1952); The Ogliopee Limestone Memberwof the Tamidini Forfiationts
typicaﬂyamedmm hard to:sofsandy melluscar:Wackesionety packstonel:

‘Benedth:the Trayen Biothiers site; the Ueliopse. LimestoneMemberof the Tamifami
Forntation. fortis the Basal pary af thierock that gas by used'forconsiruetion matesials.
‘The- tinit rasges.from 6% to 197 et in thicknesy overthe site, Itdoes cantain a~varietyaf’
different lithologiex inclnding sandy. molluscan packsions, safidy molliscan wacKestotie,
and mark. Also,there.are some: parts.of the mémber deveidof quariz sand:. A maj
showing the thickness:of the Ocliopes Lifnestone-Memberof the Tanilami Formation s -
given in.Fignre3-8: ~ , '

3:53 Buekdngham Member -

TheBuckingham LimestongMemberofithe Tasitin Fordistion forin e base of the
economically-viable: material beneath the site, Th top 6f (b unit &:marl consisting of
lime:mud with-vaiying perentagesof fine: prainedquariz sand caleitie shell; nodular and
skeletal phvsphioits; and Hiesions:rack fragmenitss The sediment. haga:fow bydraulic.
wondtivity and doernet hayecomimerdial value &:map-showingthedepthi 6 thetop of
kg BuckirighamLimestone or MutkMembepof the/Tamtim Foiiatitnds givenin
Figure 3-8 The topof the Buckingham Lithestatis unitalt forme thie (o ofifie.
confining:unit between:the watep:tablednd Sandstone-agnifers heneathrthesite.

%6  Hawthorn Geoup-Feste River Formiation

e Eatly Plioseng and Eate:Mipeeng-aged Peace RiverFatinationdisconforiably
underlfes-the Tamiam§ Formation beneatls thié site (Missiniey, 200 fe); Thisuiit, defined
‘by Seott(1988);.is the uppeérmiodt formativ withili the Hawthoin: Group: Thefommation
containsanimbef of stratiprapliic tiembers based on substantial changes in lithologic
chiatactéristics: - -
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1.6.1 Cape Coral Cla‘yMemben

. Thes uppermost memper of the Peace Rwer Foirnation is texmed the Cape Coral-Clay
Memben (Mlssnner & Assoglates; Inc; h;’ i ~'equwalene fo anather member
' termed the Alva Cla,y (Meeder 1987 *Kh Zing; 198Q%. 1t 13 g deltam depos:t oonfammg a
) .\ f‘ 3 . o

underlymg S3 ¢ Aqm : : 1]
’ therefore glvmgprotecnonzta the lnte,nnedxate / ‘q 1fep System from suiface actmtres

5.6 nemgh Acres Sandsmne Mmbe: |

'h‘em part of. th& pmpent‘y, there-are-some
L ing. These umts have not

34 Vort M:yers C!sy M”emhez!

The;Fm Myc}rs Clay Member is the hasai mntof 1!15 Peace River Formation and fies
meediately above the Arcadia Forriiatieie. b 1§ clidractéiiz d by AT bedcﬁﬁ&and
caftaing & misite 6t oy, duattz sandst el fiolliifar and: sRetewI phoSphonte. Ithas #h.
wyirall (5w hydilie condn ctiwty*

| 3 Tavehorn Grmm Areadrsmanatmn

Thie Arcadia Formation. fi
aréd benenth ’I’tﬁyer,Bmt
phosphaﬁc Jifnesten..
sites werennsiepesstul,and wells were. : _
Jevetoped within the top: of the fommtan, which g ‘,; ~Hawthom Aquxfer, is
110t produstive beneatirthe:site. Even deeper limestone. unis; whick: cammenly form the.
 Lawer-Hawthori Aquert pradnca Jokyieldgin this ates Thedow:prodiretivity “of this
unit hasalis been obsetved at the. C-43: aquffr STOEARE- and renover)z te:sts:tc 10cated hig

¥I=15




oty

Geology:

:western Hendry County near the Lee County line: (personal bomnunication. SFWMD),
Thezefore; past agricultural watér users dritled déep wells inta the Ocala Formation .
obtain irrigation watér,

38  Suwwaoncelimestone

Thegeclogy of the Suwannee Limestone in the: vicinity of the site is-known selely from:
the fewragricltiral. wells-diilied far pastire irrigation. diting development of the-iedrby
Bair Ranch located: 1.5 miles 6 the eiist (nedr Old-€orkseréw Plantationy, Tie
formation consisty primarily of Hinestone;, which is predominantly. skeletal grainstongs
and packstones, Although the formatiorr is Early Qligocene:in agei. it contained bedded
quartz-sand, which caused wel} construction. pmbferns, Ome of these wells, LM=797; was
the fitst well iri southerfr Florida shat (6-contain beddéd quattz.sand. Ovérall;, the:
limestones withit:the: formation did Aat fiave: hlgh valuegof Ksduaulfe conduatmty

3.0 Oals Forntation

In [974, three wells were originally drilled into-the Oeala: Formuation fo the east: of site.
The: gealogy of the.fofnaticii consisted. of Timeston, which-wis predotnitiatily couise
firaingtofies aid packstones:

316



Appen&ix A

Core Descriptions




Depth
{ft bis)

1.5-2

2.3.5

§-9

9-12

12-14.3

TABLE A-1 Geological Log LS-6187
Troyer Brothers - TB-7

: Location:
NW ‘/4, NE %, Sec. 21, Township 45 South, Range 27 East
Lee County Florida
Lat. 26° 27.881', Long. 81° 37.020°

‘Lith‘ology

SAND, pinkish white (7.5YR 8/2), quartz, medium to fine grained,
moderately sorted, subrounded, trace of organic material, medium
hydraulic conductivity.

SAND, white (5Y &/1), quartz, fine grained, moderately sorted, subrounded,
medium hydraulic conductivity.

SAND, very dark gray (5Y 3/1), quartz, medium to fine grained, moderately
sorted, subrounded, medium hydraulic conductivity.

SAND, very datk grayish brown (2.5Y 3/2), quartz, medium 1o fine grained,
moderately sorted, subrounded, trace of organic material, medium
hydrauhc conductivity.

.SAND, dark gray (5Y 4/1), quartz, medium to fine gramed (more fine

grains), moderately sorted, subrounded, trace of orgamc material, medium
to low hydraulic conductivity.

SAND, pale olive (5Y 6/3), quartz, medium grained, moderately sorted,
subrounded, medium hydraulic conductivity.

SAND, olivé gray (5Y 5/2), quartz, medium grained, moderateiy sorted,
subrounded, medium hydraulic conductivity.

SAND, pale yellowish (5Y 8/2), quartz, fine to very fine grained,
moderately sorted, subrounded, medium hydraulic conductivity.

SAND, light brownish gray (2.5Y 6/2), quartz, fine grained, well sorted,
subrounded, medium hydraulic conductivity.

143195 LIMESTONE, pale yellow (SY 8/2), packstone, shell fragments and coral

fragments, medium hardness, some macropores (mostly intergranular
pores), low hydranlic conduetivity.



Depth .
(it bls)
19.5-23.5

23.5-25

33 -34

3451

5153

53-54.5

54.5- 56

56 —61

61 -62

TABLE A-1 Geological Log LS-6187
Troyer Brothers — TB-7

Lithology

MARL, pale yellow (5Y 8/4), sandy marl with 50% coral fragment and shell
fragments (bivalve and gastropod), large piece of coral lithified with small

pores (intragranular pores), fragments of shells, sandy mollugks, medium
hardness, medium to high hydraulic conductivity.

MARL, pale yellow (SY 8/3), light gray (5Y 7/1), 90% marl with about 10%
hard, shelly, low macroporosity wackstone: 15% medium grained quartz
sand, rare pores, low hydranlic conductivity.

MARL, hght gray (5Y 7/2), 90% marl, 10% coral fragments and shells
(lithified), low hydraulic conductivity.

MARL, gray (SY 6/1), Marl and sandy molluskcan wackestone, aboui: 75%
of interval is marl, 25% is wackestone: hard, 15% quartz sand, some
- moldic and intergranular pores, low hydranlic conductivity.

LIMESTONE, light olive gray (5Y 6/2), quartz fossil wackestone/
packstone and marl, 85% limeéstone to 15% sticky marl,
wackstone/packstone is very hard, 10-15% medium to fine grained quartz

sand, over 50% small shell fragments; rare pores, medinm to low
hydraulic conducuvxty

MISSING SAMPLES, likely sand and shell as below.

SAND and SHELL, lighit gray (3Y 7/2), little to no silt, over 70% shell
fragments (bivalve and gastropod), sand is primarily fine to medium
grained quartz, medium hydraunlic conductivity.

SAND, light gray (5Y 7/1), matly and clayey sand (sticky) wu‘h
approximately 5% shells, low hydraulic conductivity.

LIMESTONE, light gray (5 7/2), sandy molluscan packstone/wackestone,
very hard, 12-15% mediwp fo fine grained quartz sand, 5-10%
phosphorite, large pieces of shell fragments, abundant moldic and

" intergranular pores, medium to high hydraulic conductivity.

LIMESTONE, light gray (5Y 7/2), sandy molluscan. wackestone, very hard,

- 10-15% medium graimed quartz sand, 10% phosphorite, dense and heavy,
some shell fragments, some small pores (intergranular pores);, medium
hydraulic conductivity. .

MARL light gray (5Y 7/2), sandy marl, soft, 5-6% phosphonte small shells
(10% fragments), medium hydraulic conductivity.

ey



Depth
(ft bls)
62— 76

76 —-178

78— 179

79-86

. 86 —86.5

86.5 -89

89 —95.2

952 96

96 — 116

TABLE A-1 Géological Log 1.5-6187
Troyer Brothers — TB-7

Lithology

LIMESTONE, light gray (5Y:7/2), sandy skeletal wackestone, moderately
hard, less:denge than.above, 12-15% medium to fine grained quartz sand,

over 10% phosphorite; abundant macropores medijum to low hydraulic
conductm’cy A L

LIMESTONE, light gray (5Y 7/2), sandy wackestone, hard, light (densiy)
5-10% medium grained quariz sand, 5-10% phosphorite; , 15-20% silt and
mud, moderate sized-moldic pores, medinm hydraulic conductivity.

LIMESTONE, light diive gray (5Y 6/2), sandy skelé’tal wackestone and
mudstone, medium hardness, 5-8% phOSphonte abundant Macropores,
medmm hydrrmlw conducﬁ\nty

LIMESTONE hght ohve gray (SY 712), wackestone and mudstone, hard,
about 60% to 40% ratio; relatively liglit; telatively light, 5% phosphorite,
some mam'oporosxty, medium to low hydraulic conductivity.

MARL; light grecmsh gray (10Y. 8/ 1), sandy, clayey sediments, reacted to
acid, light density, soft, 30-50% small pieces of shell fragments, 20-25%

silt and mud; 20-25% medium grained- quariz sand, medium to low-
hydraulic conduc’nwty

LIMESTONE hght yellowish brown (2.5Y 6/1), mudstone, very hard,

dense, 1-5% fine grained quartz sand, 1-2% phosphontc little visible
pores, low. hydrauhc conductmty

LIMESTONE greemsh gray (IGY 6/1), sandy molluscan
packstone/wackestone, light (density); moderately hard, 5-8% fine grained

quartz sand, some barnacles preserved:; smail bioturbated channels (small),
10-15% wackestone, medium hyd:auhc conductwuy

_ SAND, light greenish gray (10Y 8/1), sﬂty sand, 2- 5% phosphonte 15-20%

medium 1o fine gramed quartz sand, medium to low hydrauhc
conductwny

LIM:ESTONE greenish gray (10Y: 6/ 1) sandy molluscan
wackestone/packstone, medium hardness, dense, 10-15% fossiliferous
wackstone and remainder packstone some. lithified shells, few pores -
except for small moldic pores, medium-hydraulic conductxvxty

116 - 1185 LIMESTONE, lzght greenish gray (IOY 7/1), sandy:molluscan wackestone,

hard, dense, moldic porosity, no phosphorite, no aragonite preserved, 15-
20% fine grained quartz sand, low hydraulic condtictivity. '



TABLE A-1 Geological Log L.S-6187
Troyer Brothers ~ TB-7

Depth . Lithology .
(ft bls) - : o _ 4 '

'118.5- 122 . MARL and SAND, light greenish gray (5GY 8/1) to very dark gray (2.5Y
3/1), for the more organic deposits, silty-sand, approximately 50%:50%
distribution of sand and marl: - Small fragments of shells and snails located
in darker gray organic sediments, 15-20% mediiim grained quartz sand,
medium to high hydraulic conductivity, freshwater deposits.

122 -126 LIMESTONE, light preenish'gray (10 7/1), sandy wackestone, hard, 10%
medium to fine grained quiartz sand; abundent moldic pores, no aragonite,
no channcl burrows, medium hydraulic oonducﬁvxty, trace of mar}.

126-135 LIMESTONE, light greenish giay (10Y 8/1), sandy molluscan
wackestone/packstone, very hard, no aragonite remaining, 10% nodular
phosphorite, moldic porosity, medmm to low hydrauhc conductivity.

135-146 LIMEST ONE light-brownish gray (2. SY 6/2), sandy molluscan
wackestone; very hard, abundant bioturbated channels and maldic pores,
molds of shells and snails (no aragonite remaining), 5+10% nodular
phosphorite, high hydraulic conductivity.

146 ~ 153.5 LIMESTONE,.lighfgreenish- gray (5GY 8/1); sandy tfnolluécan wackestone,
very hard, many less shell molds compared to above, no aragonite
remaining, moldic pores and some inter-granular burrows)—small.

153. S 156 LIMESTONE light gray (2 5Y 7/2), sa.ndy miolluscan wackestone, very
hard, no aragonite remaining, moldic pore§ and some intergranular
burrows —mostly small in sxze,_medxum hydraulic conductivity.

156 - 161 LIMESTONE and MARL, light brownish gray (2.5Y 6/2), sandy
wackestone and lime niud, hard to moderately hard, no aragonite
preserved; nedular phosphorite, 60% of interval is marl, medium to low
hydraulic conductmty

161-166 LIMESTONE, hght gray (5Y 7/2), sandy skeletal wackestonc, hard to
moderately hard, 5-10% nodular phosphorite; no aragonite remaining,
abundant moldic and intergranular pores, medium hydraulic conductivity,
limestone is 50% of mterval 10% marly sand, hght gray (5Y 7/2).

166 -171 LIMESTONE, light olive gray (5Y 6/2), sandy skeletal wackestone, hard,
10-15% mudstone infilling Yugs and moldi¢ pores, abundant intergranular
pores, 5% nodular phosphorite, no aragonite rmnammg, medium hydraulic
conductmty

171 - 188 LIMESTONE hght gray (5Y 7/2), sandy molluscan wackestone, hard,
‘ abundant moldic and intergranular pores, some vugs, 5- ~10% nodular
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TABLE A-1 Geological Log 1.S-6187
Troyer Brothers - TB-7

Depth : ‘ Lithology
(ft bls)

phosphorite, no aragomte remaining, mediunr to hlgb hydraulic
conductivity.

188-200 LIMESTONE, light olive gray (5 6/2), sandy molluscan wackestone, hard,
* intergranular pores and moldic pores, some channel porosity and vugs,
lesg grains (more mafrix than above), 1% nodular phosphorite, no
aragonite remaining, medium to high hydraulic conductivity. -

200 —209.5 LIMESTONE, light gray (5 7/2), sandy molluscan wackestone, hard,
intergranular pores, some vugs and moldic pores, some lithified shells and .
oysters, less dense relative to above, high hydraulic conductivity.

209.5 - 212 LIMESTONE and MARL, light gray (5Y 7/2), sandy molluscan
wackestone, hard, intergranular and moldic porosity, 1% nodular
phosphorite, no.aragonite remaining, some mudstone filling vugs and
burrows, medium to high hydraulic conductivity, -

212-218 LIMESTONE, light preenish gray (10Y 8/1), sandy tholluscan wackestone,
medium hard to hard, some intergranular and moldic pores, but less than
above, more sand and silt, 1% nodular phosphorite, no aragenite
remaining, medium to high hydraulic conductivity. -

218 —220.5 LIMESTONE with MARL, light greenish gray (10Y 7/1), sandy molluscan -
wackestone/packstone, hard, some moldic and intergranular porosity, no
- aragonite remaining, medinm to high hydraulic conductivity, 0% of
interval is limestone, 10% mar}, pale grayish yellow (10Y 7/2).

220.5-226 MARL, light gray (SY 7/2), lime mud with 30% medium to fine grained
quartz sand, . <S% calcitic shell fragments, low hydraulic conductivity. .

226 -236 LU\&ESTONE with MARL 11ght olive gray (5Y 6/2), sandy molluscan
wackestone, moderately hard, meldic and: mtergramﬂar porosn,y, 5-10%
medium to fine grained quartz sand, no aragonite remaining, mostly
medium to low hydraulic conductivity, 90% of interval is limestone.

236246 LIMESTONE, light olive gray (5Y 6/2), sandy molluscan wackestone, -
moderately hard to soft, some trace of phosphontc some calcitic shells,
relaﬂvely low hydraulic conductivity.

246 - 256 LIMESTONE, pale yellow (5Y 8/2), sandy molluscan wackestone, hard,
abundant moldic and intergranular porosity, no aragonite rémaining, 1-2%
nodular phosphorite, 5% medium to fine grained quariz sand high
hydrauhc conductivity, trace amount of marl.



TABLE A-1 Geological Log £.8-6187
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Depth Lithology

(ft bls)

256 ~260 LIMESTONE with MARL grayish brown (10YR 5/2), mudstone to
wackestone, moderately hard to hard, some moldic and intergranular
pcrosny, 5-8% medium to fine grained quartz sand, no aragonite

remaining, medium 1o low hydraulic conductmty, limestone is 85% of
mterval mar] 15%.

260 —261.5 MARL, olive gray (5Y 4/2), lime mud containing very fine sand to'silt,

phosphorite, and some ealcitic shell fragments low hydraulic
conductivity.

261.5 ~263 MARL, gray (5Y 6/1), lime mud mixed composition of clay, phosphorite,

calcitic shell fragments, and medium to fine grained guartz sand; low
hydraulic conductivity.

263 —272 LIMESTONE, light gray (5Y 7/1), silty wackestone (90%), hard, 10% of -

mar] with mixed composition of fine silt, clay and medium to fine grained

quartz sand, low hydraulic conductivity.

272 —273.5 CLAY, ohve gray (5Y 5/2); mixed cbmposiﬁon of clay and medium to fine
: quartz sand, low hydxauhc conductivity.

273.5 -276 MARL, datk olive gray (5Y 4/2), mmed composmon of fine sand and sxlt,
clay, shell fragments, phosphorite, and 15-20% miedivm to fine grained
«quartz sand and 1-3% carbonate sand, more siltier than above, low
hydraulic conductivity.

276 279 MARL, olive (5Y 5/3), mixture of clay, shells, phosphorite, and some
pooriy lithifted mudswne (soﬁ), low hydraulic conduc’uwty

279 —282 LIMESTONE and MARL ohve (5Y 5/3), mudstone and marl, with the ratio
of 50% to. 50%, mudstone is moderately liard to soft, while marl is similar
10 the composition:of above: mixed composition of clay, shell,
phosphorite, 10-15% fine grained sand and 1% carbonate sand, more
" siltier than above layer, low hydraulic conductivity.

282 — 286 SANDSTONE pale olive (5Y 6/3), borderline limestone/sandstone,
moderately hard to hard, is a mixtire of sand, silt, and sandstone rock,
medium to fine grained guart sand (20-25%}), fine silt (10-15%), some
oyster shells (5%), some intergranular and little moldic porosxty, no
aragonite remaining, medium hydraulic conductivity.

286 ~296 MISSING SAMPLE, mostly like the sample above.

a}

[r——

————
ks =




TABLE A-2 Geological Log 1.S-6188
Troyer Brothery —TB-6

Location: SW %, SW %, Sec. 16, Township 46 South, Range 27 East

Depth
(£t bls)

0-05

05-%

1-1.5

1.5-4

4.5-85

§.5-10.5

10.5-28

28 ~29

29 32

Lee County Florida
Lat; 26° 27.925°, Long,. 81° 37.49¢°

Lithelogy

SAND, very dark grayish brown (10YR 3/2), quartz, medium to fine
grained, moderately sorted, subrounded, trace of phosphorite, 5-10%
carbonate grains, medium hydraulic conductivity.

SAND, dark gray (2.5Y 4/1), quartz, medium to fine grainéd, moderately
sorted, subrounded, 5-10% phosphorite, medium hydra_ulic conductivifcy.

SAND, dark grayish brown (10YR 4/2), medium to fine grained quartz
sand, mostly subrounded, trace of phosphorite (<2%), medinm hydraulic
conductivity.

SAND, brown to dark brown (10YR 4/3 to 10YR 3/3), quartz, mostly
medium to fine grained, subrounded, trace of phosphorite (5-10%), some
carbonate graing, medium hydraulic conductivity.

SAND, dark yellowish brown (10YR %), quartz, medinm to fine grained,
Subm\mdcd, some darker organic material,. 5- 10% phosphonte medium
hydrauhc conductivity.

SAND, light gray (5Y 7/1), quartz, medium to fine grained, rounded to
subrounded, mixed with <5% darker organic materjal, frace of carbonate
grains and phosphcnte (<5%), medium hydranlic conductivity.

SAND, grayish brown (2.5Y 5/2), quartz, medium to fine grained (more fine
graing), subrounded, 5% phosphorite, 10% carbonate grains, medium-
hydraulic conductivity. :

MISSING SAMPLE, likely sand and/or marl.

MARL olive yellow (2.5Y 6/8), mixed coniposition of sand, silt, clay, smalil
pieces of shell and lime mud, 40% medium to fine grained quartz sand,
medium to low hydraulic conductivity.

LIMESTONE, light gray (5Y 7/2), mixed layer of mudstone and
wackestone, very hard, very little intergranular porosity, some moldic
porosity, no aragonite remaining, less than 1% nodular phosphorite, some



Depth
(it bls)

32345

34.5 - 36

3638

38 —-38.5

| 38.5-43

43 —43.5

43.5 —- 46

46 - 47

47 ~ 56.5

TABLE A-2 Geological Log LS-6188
Troyer Brothers — TB-6

Lithology

shell fragments, for wackestone some vuggy and channel porosity,
medium hydrauhc conductlwty

MARL and LIMESTONE, light gray (2.5Y 7/1), mixed composition of
shells, gastropods, ostracods, 30% silty clay, 10-15% phosphorite, 20-25%
medium to fine grained sand, 80% of interval is marl; limestone (20%),
wackestone, very hard, some shell fragments, no aragonite remaining, 5%
phosphorite, some intergranular and moldic porosity, very dense, medinm
hydrauhc conductlvny ‘

MARL, light gray (2.5Y 7/1), mixture of small shell fragments, silt, clay,
lime mud, medium to fine grained quartz sand, trace of phosphonte low
- hydraulic conductivity.

LIMESTONE and MARL, light greenish gray (5GY 7/ 1), sandy molluscan
wackestone, moderately hard, abtindant moldic and intergranular porosity,
15-20% medium to fine grained quartz sand, no aragonite remaining, 5-
10% phosphorite, medium to high hydraulic conductivity.

MARL, light gray (2.5Y 7/1), mixed composition of small shell fragments,
sand and silt, clay, lime mud, and approximately 10% médjum to fine

grained quartz sand, fresh water snails present, low hydraulic conductivity.

- LDMESTONE, pale yellow (2.5Y 8/2), sandy mollugcan wackestone,

. medium hardness, shelly, abundant moldic pores; intergranular pores,
vugs, and channel porosity, high hydraulic conductivity.

LIMESTONE, pale yellow (2.5Y 8/2), sandy molluscan
wackestone/packstone, medium hardness, abundant moldic pores,

' intergranular pores, vugs and channels, no aragonite remaining, high
hydraulic conductivity.

MISSING SAMPLE, likely limestone.

 LIMESTONE, light olive gray (5Y 6/2), sandy molluscan wackestone,

moderately hard to hard, some moldic and intergramilar porosity, less
porous than above, some large shell fragments, medium hydraulic
conductivity. ,

LIMESTONE, light greenish gray (10Y 7/1), sandy molluscan wackestone,
moderately hard to hard, some moldic and intergranular porosity, 20-30%
medium to fine grained quartz sand, nodular phosphorite, no aragomte
remaining, medijum hydrauhc conductivity.



Depth
(ft bls)
56.5-57.5

57.5-58.5

 58.5-60

60 - 61

61-70.5

70.5-171.5

71.5-75.5

75.5-76.3

76.3 - 89

TABLE A-2 Geological Log LS-6188
- Troyer Brothers — TB-6

- Litholegy

LIMESTONE, light greenish gray (10Y 7/1), sandy molluscan wackestone
to mudstone, moderately hard to hard, abundant moldic and intergranular
pores, sorme vugs (some infilled), 10-15% medium to fine grained quartz
sand; hydraulic conductivity varies from high to low,

LIMESTONE, yellowish brown (10YR 5/4), mostly well packed mudstone
with 20% sandy molluscan wackestone, hard, little or no moldic or
intergranular pores for the mudstone, 5-10% nodular phosphorite, no
aragonite remaining; very low to mediuvm hydrautic conductivity.

LIMESTONE, light brownish gray (2.5Y 6/2), very sandy molluscan
wackestone, moderately hard, very shelly, very high moldic and

intergranular porosity, no aragonite remmnmg, some marl, medium to high
hydraulic conductivity. :

' LIMESTONE with MARL, light gray (2.5Y 7/1), sandy molluscan

wackestone, moderately hard, high intergranular and moldic porosity, 20-
30% medium grained quartz sand, no aragonite remaining, some small
vugs; medium to high hydraulic conductivity, limestone is 80% of
interval; 20% marl, hght gray (2.5Y /1).

LIMESTONE, light ohve gray (5Y 6/2), sandy molluscan wackestone, bard,
high intergranular and moldic porosity, 30% medium to fine grained
quartz sand, some vuggy and channel porosity, 5-10% nodular
phosphorite, no aragonite remaining, high hydrauhc conductivity.

LIMESTONE, light gray (5Y 7/2), sandy molluscan wackestone and light
olive brown (2.5Y 5/2) mudstone (50% to-50%), hard, wackestone
containg 20% quartz, has intergranular and moldic porosity, no aragonite
remaining, mostly medium to low hydraulic conductivity.

LIl\/fESTONE light gray (5Y 7/2), sandy molluscan wackestone, hard,
moderate.to high intergranular porosity, medium moldic porosity, few
vugs, 20-30% medium to fine grained quartz sand, 1% nodular
phosphorite, no aragonite remaining, medium hydraulic conductivity.

LIMESTONE, pale yellow (5Y 7/3), sandy molluscan wackestone, hard,
high intergranular porosity, medium to high moldic porosity, 5% nodular
phosphorite, no aragonite, abundant oyster fragments coated with
precipitated sand and silt, 20-30% large to medium grained quartz sand,
medium hydraulic conductivity.

LIMESTONE, pale yellow (5Y 8/2), sandy moﬂuscan wackestone, very
hard, very high moldic porosity, high intergranular porosity, some small
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Depth Lithology
(it bls) ' -
vugs, 10-15% medium to fine grained quartz sand, some nodular
phosphorite, abundant shell molds, no aragonite remaining, high
hydraulic conductivity.

89 —92 LIMESTONE, light olive gray (5Y 6/2), sandy molluscan wackestone/
: packstone, medium hard 6 hard, high moldic and intergranular porosity,-
some vugs, no channel; 20% meédium to fine grainéd quartz sand; shells
and snails lithified and well set in the rafrix; no aragonite preserved 1%
nodular phospliorite, high hydraulic conductivity.

G2 —95:5 LIMESTONE, pale olive (5Y 6/3), sandy molluscan wackestone/
packstone, hard; high inter~granular porosity, medium moldic porosity,
no vug or channel; 20-25% medium to fine grained quartz sand, 5%
pore-lining phosphorite, no aragonite, medinum hydraulic conductivity.

95.5-98 LIMESTONE, light yellowish brown (2.5Y 6/3), sandy molluscan
wackestone/packstone, hard, high intergranular and moldic porosity, no
. vug and chiannel, 20-30% medium to fine grained quartz sand, very
Jarge pieces of oysters were founded coated with precipitated sandy
materials; 5-10% nodular phosphorite, 1% pore-lining phosphorite, no
'~ aragonite preserved, medium hydraulic conductivity.

98 —115.5 . LIMESTONE light yellowlsh brown (2.5Y 6/3), sandy melluscan
wackestone and mudsténe; hard:to soff, high intergranular and
moldic porosities, no-vug and: channel, 20-30% médiim to fine grained
quartz sand, very large pieces of oysters were founded coated with
precipitated sandy materials; 5-10% nodular phosphorite, 1% pore-
lining phosphorite, no aragonite preserved, medium hydraulic
conductivity. ,

115.5~120 LLMESTONE, pale olive (5Y 6/4), sandy molluscan wackestone,
moderately hard to soft, high intergranular and moldic porosity,
~ some vugs, no channel; 30-35% medjum to fine prained quartz sand, very
large oyster shells lithified and coated with sandy materials, formed
heavy relatively dense rock, 1-5% nodular phosphorite, no aragonite,
medium hydraulic conductivity.

120-127  LIMESTONE, olive gray (5Y 5/2), sandy molluscan wackestone, ,
- moderately hard to soft, high intergranular and modlic porosity, some
vogs and channels, which were half filled by sandy deposits on top, 25-
3(% medium to fine grained quartz sand, 5% fine silt, no phosphorite
and aragonite, medium to high hydraulic conductivity.




Depth
(ft bis)

127 -132

132 -137

137 - 151

151 — 156

156 ~ 162

162 -166

166 —180

180 —184

TABLE A-2 Geological Log L.S-6188
" Troyer Brothers —~ TB-6

Lithology

LIMEMUD, light brownish gray (10YR 6/2), mixed composition of
sand, silt, élay; and oyster shells; sand is approximately 40-45% fine
grained quariz sand and silt; 25-30% calcitic shells, 1% phosphorite, low
hydraulic conductivity,

LIMESTONE and LIMEMUD, yellowish brown (10YR 5/4), wackestone

" and limemud; wackestone is about 85% of the interval, moderately hard
to soft: limemud (15%) mixed composition of 35% - 40% medium to fine
-grained quartz sand and silt, 30-35% calcitic shells, found oysters and
barnacles, 1% phosphorite; low hydraulic conductivity.

LIMESTONE, light brownish gray (2.5Y 6/2), sandy molluscan:
wackestone, hard, high intergranular end moderate to low moldic
porosity, little vugs and channel porosity, 10-15% medium and fine
grained quartz sand, shark tooth, lithified shells and sandy materials
settled on top of oyster shells, formed this type of rock, 5% nodular
phosphorite, 1% pore-lining phosphorite, no aragonite trace, medium to

“Jow hydraulic conductivity.

. Missing sample, mostly like the formation above.

MARL, light olive gray (5Y 6/2), clayey marl with mixed composition of
40% medium to fine grained quartz sand and silt, silty
and stiff, 30 — 35% calcitic shells, 1% pore-lining phosphorite, low
hydraulic conductivity.

LIMESTONE, light olive gray (§Y 6/2), sandy molluscan wackestone,
hard, high intergranular and moldic porosity, some vugs, no distinctive
channel, 30% medium fo fine grained quartz sand, 5% nodular
phosphorite; no aragonite, some large pieces of oyster shells lithified and
coated with sandy molluscan-precipitates, medium to high hydraulic
conductivity.

LIMESTONE, light gray (5Y 7/2), sandy molluscan wackestone,
moderately hard to hard, high intergranular, low moldic porosity, no vug
and channel, 15-20% medium to fine grained quartz sand, 10-15% fine
silt, more silty look than above layer core, medium to low hydraulic
conductivity.

LIMESTONE and MARL, light gray (5Y 7/2), mixed formation of
wackestone (65%) and marl (35%); for the limestone, it is hard, primarily -
sandy mojluscan wackestone-with 20% medium to fine grained quartz
sand, 5-10% pore-lining nodular phosphorite, frace of aragonite, good.
intergranular and moldic porosity, some vugs, no distinctive channels;



Depth

(it bls)

184 — 186
186 - 195
195 —196.
196  198.5
198.5 —200

500 -201.5
201.5 - 215

TABLE A-2 Geological Log 1.5-6188
Troyer Brothers — TB-6

Lithology

for the marl, it is mainly limemud with mixed composition of 40-45% |

- medium to fine grained sand and silt, 10-15% calcitic shells, 5-10%

nodular phiogphorite, wackestone should have pretty high hydraulic
.conductivity , with the mixture of mar}, the hydraulic conductivity of
thig layer is mostly medium level. -

- Missing sample, mostly similal; to the formation above,

LIMESTONE and MARL, light olive gray (5Y 6/2), sandy moliuscan

wackestone (85%) and mart (15%), medium intergranular and low

moldic porosity, no vug or channel porosity here, moderately hard, 20-
- 25% medium to fine grained quartz sand, some calcitic shells and some

large oyster shells infilled by sandy molluscan sediment inside (almost
- shell beds), 1% nodular phosphorite, medium hydraulic conductivity.

LIMESTONE, light olive brown (2.5Y 5/4), sandy molluscan wackestone
(rixed with 10% mudstone), bard, blackish lithified oyster shells
coated by layers of brownish silt, mud and sand, very dense, no
phosphorite and no aragonite, 40-45% medium to fine grained sand,
some intergranular porosity, as well as moldic porosity, high hydraulic
conductivity.

LIMESTONE, pale yellow (2.5Y 7/3), wackestone and mudstone, .
moderately hard, 20-30% medium to fine grained quartz sand and silt
(20-30%), moderate to low macro porosities (vuggy and channels’),
medium to low intergranular porosity, no phosphorite, no aragonite, high
hydraulic conductivity.

MARL/CLAY, grayish brown (2.5Y 5/2), silty marl and clay with 20-50%

very fine grained quartz sand and silt; which has more silt than sand; 5-

6% nodular phosphorite, 1-2% calcitic shells, foraminifera for its
skeletal grain type, low hydraulic conductivity,

MARL, light gray (2.5Y 7/1), shelly max] with mixed composition of 40-
45% shell fragments, 10-15% clay, 5-10% nodular phosphonte caleitic
shells, stiff, low hydraulic conductivity, :

LIMESTONE, gray (5Y 6/1), mudstone and sandy molluscan
wackestone, hard to moderately hard, 25-35% medium to fine grained
quartz sand (mostly fine), no phosphorite and no aragonite, medium
intergranular porosity and low moldic porosity, little vuggy porosity, no
channel porosity, medium to low hydraulic conductivity.



TABLE A-2 Geologieal Log LS-6188
Troyer Brothers - TB-6

Depth ' ~ Lithology
(it bls) 4

.215-216 LIMESTONE, light gray (5Y 7/2), sandy molluscan wackestone, hard, 30-
40% medium to fine grained quartz sand, 10-15% nodular phosphorite
(fine to silty), no aragonite, low to medium moldic porosity, high
intergranular porosity, no vuggy or channel porosities, some calcitic
shells (15-20%), medium to high hydraulic conductivity.

216-2235  Sample missing, mostly like sample below.

223.5-226 LIMESTONE, pale yellow (5Y 7/3), mudstone, moderately hard to soft,
some lithified shells and caleitic shells as well (5-8%), 5-10% nodular

phosphorite, no aragonite preserved, low macro porosity, low hydraulic conductivity.

226 — . 237 MARL and CLAY, light olive gray (5Y 6/2), silty marl/clay with 30-50%
fine grained quartz sand and silt (mostly silt), 10% noduler shells, foraminifera grain
type, low hydraulic conductivity.

237 ~246 CLAY, olive (5Y 4/2), silty clay with mixed composition of 50-60% calcitic
shells, 10-15% clay, 15-20% silt, 10-12% nodular and pore-lining phosphorite, trace of
top-set and fore-set boundary deposits, medium hydraulic conductivity.

246 -260 CLAY, dark grayish brown (2.5Y 4/2), clay, stiff, 10-15% nodular

phosphorite, 1% calcitic shells, skeletal grain type tends to be like foraminifers, low
hydraulic conductivity.

260-261 CLAY, very dark gray (SY 3/1), clay composed of 30-45% shells, 10-15%
clay, 10-20% fine sand and silt, shells are mostly white, 10-15% nodular phosphorite,
some other black organic materials, mostly plants debris, low hydraulic conductivity.

261-276 CLAY, dark olive gray (SY 3/2); clay mixed with some fine quartz silt, 1%
nodular phosphorite, stiff and brittle, some calcitic shells (1%), very thinly Jaminated,
very low hydraulic conductivity.

276 - 2775 = CLAY, dark olive gray (5Y 3/2), silty clay composed of 20-35% medium
to fine grained quartz sand and silt, 20-25% nodular phosphorite, 1-2% calcitic shells,
foraminifera, softer than previous core, medium to low hydraulic conductivity.

2775282 SANDSTONE, light gray (5Y 7/1) and light olive gray (5Y 6/2),

© calcareous sandstone (65%) and sand (35%), hard, coral molds and shell molds, 30-40%
medium to fine grained quartz sand, 5-6% nodular and skeletal phosphorite, medium to
- high moldic porosity, bicturbated, no distinctive channels, medium hydraulic
conductivity.



TABLE A-2 Geological Log LS-6188
Troyer Brothers — TB-6

Depth - Lithology

(ft bls) ' ' : )
282 —286 SAND, white (3Y 8/1), quartz, medium to fine grained (mostly fine
- grained), moderately sorted, subrounded, 15-20% phosphorite, 5-8% calcitic shells,

-medium hydraulic conductivity,

786 —296  MISSING SAMPLE, likely simjlar to the above formation.




TABLE A-3 Geological Log 1.S-6190
Troyer Brothers — 'ITB-B

Location: NW ¥% NW ¥, Sec. 16, Township 46 South, Range 27E

8.5—15.0

15,0-18.0

18.0-23.0

23.0-250

25.0 -26.0

26.0-30.0

Lee County Florida
Lat. 26° 28.617°, Long. 81° 37.332’

Lithology

SAND very dark gray (3 Y 3/1), quartz, medium fo fine grained, medmm
sorting, subrounded, 1% phosphorite, medmm hydraulic conductivity.

SAND, dark yellowish brown (10 YR 3/6), quartz, medium to fine grained,

moderately sorted, ‘subrounded;-5~10% phosphorite, medium hydraulic
conductivity. .

SAND, brown (10 YR 4/3), quartz, medium t0 fine grained, moderately
sorted, subrounded, 1% phosphorite, frace of carbonate grains, medium
hydrauhc conductivity.

LIMESTONE, light gray (2.5 Y 7/1), sandy molluscan wackestone,
hard and dense, 1% phosphorite, no aragonite, burrows infilled
with mudstone matexial, some moldic porosity, low mtergranular
porosxty, medmm to low hydrauhc conducnvxty

LIMESTONE, light gray (2.5 Y 7/2), sandy ‘fholluscan wackestone, hard, 1-
5% aragonite, no phosphorite, moldic and intergranular porosity, vuggy
porosxty, 5-10% ﬁne grained quartz sand, medium hydraulic conductivity.

LIMESTONE; pale yellow (2.5 Y 8/2), mudstone/wackestone, hard, dense,
trace. of quaitz sand, some channel and vuggy porosity; little or no moldlc
and intergranutar pores; medium to low hydraulic conductivity.

LIMESTONE,; pele yellow- (2.5 Y 8/2), sandy molluscan wackestone,
moderately Haid, 15-20% fine to very fifle grained quartz sand, some silt,
no phosphorite, 5 -8% aragonite, moldic and intergranular porosity,
channel and vuggy porosities, medium to high hydraulic conductivity.

LIMESTONE and LIMEMUD, brown (10-YR 5/3) and very pale:brown (10
YR 7/3), mudstone and limemud; mudstone---brownish color, hard, and
dense, 1% phosphorite, 15% aragonite, moldic and vuggy porosities,
channel porosities; little intergranular porosity; limemud-——very pale
brownish color, 30- 40% medium to fine grained quartz sand, 30-40%
shells and corals, some clay, medivm to low. hydraulic conductivity.



TABLE A-3. Geological Log LS-6190
Troyer Brothers — TB-3

Depth ' ' ' Lithology
(ft bls) ‘

30.0—-34.0 LIMEMUD, very pale browm (10 YR 7/3), imemud with mixed
‘composition of 25-35% fine te very fine grained quartz sand and silt, 40
-50% shells and corals, 10~15% mudstone fragments, trace of
phosphorite and aragonite, high hydraulic conductivity.

34.0~37.0 LIMESTONE, light olive gray (5§ Y 6/2), sandy molluscan wackstone, hard
~and dense, 1-5% aragonite, 1% phogphorite, moldic porosity is high,
intergranular porosity is low, some vuggy porosity, some calcitic shells,
medium to Jow hydraulic conductivity.

37.0-40.0 CLAY and LIMESTONE Ilght gray (5 Y /1), marly clay and mudswne,
o hard, clay is ‘stiff, while the mudstone is hard, clay and mudstone ratio is
about 80% to 20%, trace of aragonite, no phosphonte little/no visible
porosity, low hydraulic conductivity.

40.0-41.5 LIMESTONE and LIMEMUD, lighl gray ( 5 Y 7/1), mudstone and
limemud, mudstone (55-60%) is hard and low porosity, while limemud
(40-45%) composed of over. 50%:fine to very fine grained quartz sand and
silt, no aragonite andphosph‘orita, very silty, low hydraulic conductivity.

41.5-43.0  LIMEMUD, whxtc (5Y 8/1) lunemud composed of 40-50% fine to very
fine grained quartz sand and silt, trace of phosphorite, 1-5% shell
fragments, low hydrauvlic conducnv:ty

43.0—-44.0 LIMESTONE, hghi gray B5Y ), sandy molluscan wackestone/mudstone,
hard., 1-5% aragonite, no phosphonte low intergranular and moldic
porosity, 15-20% fine to: very; fine grained quartz sand and silt, vuggy
porosity, bioturbated, burrows infilled with bluish wackestone, some marl
(<1 5-10%) low hydraulic conductivity.

44.0—46.0 LIMESTONE, light gray (5 Y- 7/1), sandy molluscan wackestone,
' . moderately hard, 15-20% medium to fine gramed quartz sand, no
aragonite and phosphorite; intergranutar and moldic porosity, vuggy
porosity, medium to low hydraulic conductivity.

46.0—48.0  LIMEMUD and LIMESTONE, light olive gray (5 Y 6/2) and pale yellow
(2.5 Y 8/2), limemud (70-80%) and sandy molluscan wackestone (15-
20%); sandy molluscan wackestone: moderately hard, 5 -10% nodular
phosphorite, 4 - 8% pore-lining phosphorite, very shelly, moldic
porosity and intergranular porosity; for the pale yeliowish limemud, it is
composed of 60-65% shells (gastropods, ostracods), some calcitic shells,
1-5% phosphorite, 20-30% medium to fine grained quartz sand, medium
hydraulic conductivity overall.




Depth
(ft bls)

48.0—50.5

50.5-51.5

51.5-54.5

54.5 - 55.5

55.5-595

59.5 - 66.0

' 66.0 =750

75.0 - 78.0

78.0 - 795

79.5-81.0

‘"TABLE A-3. Geological Log LS-6190
" Troyer Brothers—- TB-3

Lifhology

LIMEMUD, grayish brown (2.5 Y 5/2), limemud with composition of 60~
70%.shells, 30-35% medium to fine grained quartz sand and silt,
gastropods, medium hydraulic conductivity.

LIMEMUD, light olive brown (2.5 Y 5/3), mixed composition of 60—65%
shells, 30-35% fine to very fine grained quartz sand and silt, 1-5%

phosphorite, gastropods and coral fragments medium to high hydraulic
conductmty

CLAY, very - dark gray (5 Y 3/1), cldy-with 40-50% medium fo-

. fine grained quartz-sand and silt; 20-25% shells, 5—8% phosphorite, 5-

10% blackish organic matenals (mostly plants debris), low hydraulic
conduc’uwty

MARUCLAY light gray (5 Y 7/2), clayey limemud with 50- 60% ﬁne 10
very fine grained quartz sand and silt, 10-20% shells, 5-10%

phosphorite; and some small fragments of limestone rock, low hydraulic
conductivity.

LIMIESTONE and LIMEMUD, gray (5 Y 6/1), sandy molluscan
wackestone (80-85%) and limeraud (15-20%), hard, 20-25% medium to
fine.grained quartz sand, 1% nodular phosphorite, no aragonite, moldic
and intergranular porosity, as well as some vuggy porosity, bioturbated,
some burrows infilled with sandy wackestone/packstone materials,
limemud is less than 15%, medium hydrauﬁc conductivity.

MISSING SAMPLE likely smular to the formation above.

LIMESTONE hght gray (5 Y 7/ 1), sandy molluscan wackestone hard, 1~
5% phosphorite, no aragonite, 15-20% fine to very fine grained quartz
sand and silt, medium moldic and intergranular porosities, medinm vuggy
porosity, medium hydraylic conductivity.

LIMESTONE, light gray (5 Y.7/1), sandy molluscan wackestone/mudstone,
hard, 15-20% medium fo fine grained quartz sand, 1-5% phosphorite,
no aragonite, moldic and intergranular porosities, some vuggy porosity,
medium hydrauvlic conductivity.

LIMEMUD, light gray (5 Y 7/1); clayey limemud with 50-55% medium to
fine grained quartz sand and silt, 25-35% shells, 5-10% phosphorite,
medium to. low hydraulic conductivity.

LIMESTONE, light gray (5Y 7/1), mudstone/sandy molluscan wackestone,



Depth
(ft bls)

81.0 - 84.0

84.0 - 86.0

86.0-90.0

. 90.0-90.5

90.5 —-99.0

99,0 - 105.0

105.0-112.0

112.0-116.0

TABLE A-3. Geological Log LS-6190
Troyer Brothers — TB-3

Lithology

hard, some mediuin to-fine grained quartz sand, somé'carbonate grains,
some moldic, intergranular and vuggy porosities, no channel, 5-10%
pore-lining and nodular phosphorite, meédium hydraulic conductivity.

LIMESTONE, light gray (5 Y 7/1), sandy molluscan wackestone, hard,- -
.20-25% medium to fine grained quartz sand, 5-8% pore-lining and
nodular phosphorite, good intergranular and vuggy porosities, some
moldic porosity, medium hydraulic conductivity.

LIMESTONE and LIMEMUD, pale yellow (5 Y 8/3) and light yellowish
brown (2.5-Y 6/4), mudstone and limemud; limemud-—pale yellowish
color, composed of 50~60% medium to fine grained quaitz sand and silt,

© 20-30% mudstone fragments, 5-10% phosphorites; mudstone-—yellowish

brown, little visible pores, except few vugs, hard and dense, low hydraulic
conductivity.

_LIMESTONE, light gray (2.5 Y 7/1); sandy molluscan wackestone,

moderately hard, 10% fine grained quartz sand, some carbonate grains, 1—
5% phosphorite, no aragonite, some vuggy, moldic, intergranular
porosities, medium hydraulic conductivity. :

LIMEMUD, light.browhish gray 25 Y 6/‘2), limemud/marly clay with 55—
. 65% medium to fine grained quartz sand, 25-30% shells, 1%
phosphorite, Jow hydmuhc coriductivity. '

LIMESTONE, light gray (5 Y 7/2), sandy moliuscan wackestone/
packstone, medium hardness; 10-15% fine to very fine grained quartz
sand, no phosphorite, and no aragonite, high intergranular porosity,
medium moldic and vuggy porosities, mediurm hydraulic conductivity.

LIMESTONE, light gray (5Y 7/2), sandy molluscan wackestone/packstone,
medium hardness, 10% fine grained quartz sand, no phosphorite and no
aragonite, high moldic and intergranular porosities, some vuggy porosity,
medium to high hydraulic conductivity. ‘

LIMESTONE, light gray (5 Y 7/1), sandy molluscan wackestone, medium

hardness, 15-20% medium to fine grained quartz sand, 1-5%.
phosphorite, trace of aragonite, medium high moldie and intergranular
porosities, some vuggy porosity , medium hydraulic conductivity.

LIMESTONE, light olive gray (5 Y 6/2), san'dy molluscan wackestone,
hard, laxge pieces of oyster shells coated with sandy and silty sediments,
ostracods, and some barnacles, high inter-granular porosity, medium

f - T .
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Depth
(ft bls)

116.0—-133.0

133.0-136.0

136.0~138.0

138.0 — 142.0
142.0 - 148.0
148.0 ~ 149.0

149.0 - 156.0

156.0 - 159.0

159.0 — 168.0

168.0 = 169.0

TABLE A-3. Geological Log 1.8-6190
‘ Troyer Brothers — TB-3

. Lithology

moldic porosity, no channel, medium hydraulic conductivity.

LIMESTONE, pale olive (5 Y 6/3), sandy molluscan wackestone, pale
yellow (2.5 Y 8/2), medium hardness, 1-3% phosphorite, large oyster
shells coated with sandy miolluscan sediments, no aragonite, medium
intergranular, vuggy, and moldic porosities, medium hydraulic
conductivity.

Missing sample (mostly similar to the layer beneath it).

LIMEMUD, olive yellow (2.5 Y 6/6), limemud with mixed composition of
60—~70% fine to very fine grained quartz sand and silt, 10% shells, 10—
15% carbonates grains, 1-5% phosphorite, low hydraulic conductivity,

LIMEMUD, olive gray (5 Y 5/2), limemud with 30% shells (mostly are
oyster shells), 40—~50% medium to fine grained quartz sand and silt, 1-
5% phosphorite, less than 10% limestone fragments (mostly wackestone},
some calcitic shells, low hydraulic conductivity.

LIMESTONE, pale yellow (5 Y 7/4), sandy molluscan wackestone, soft to-
moderately hard, 1-5% phosphorite, no aragonite, some carbonate grains
(< 10%) as well as quartz sand, some intergranular, moldic, and vuggy

- porosities, no-channel, medium to low hydraulic conductivity.

LIMESTONE and LIMEMUD, light gray (5 Y 7/1), hard, wackestone
(90%) and limemud (10%)---with 30% shells, 40-50% fine
to very fine grained quartz sand and silt; wackestone—hard, low moldic
porosity, no aragonite, low hydraulic conducnvxty

Missing sample (mostly like the sample abcwe).

LIMEMUD and LIMESTONE, light olive gray (5 Y 6/2), limemud (30-
40%) and wackestone (65%), limemud—-mixed composition of 40%
shells (fragments of large oysters), 40% fine to very fine grained quartz
sand, 1% phosphorite; wackestone—hard, low moldic porosity, mostly -
associated with oyster fragments, low hydraulic conductivity.

MARL light gray (5'Y 7/2), silty marf with mixed composition of 40~
50% fine to very fine grained quartz sand and silt, 20% wackestone
fragments, low hydraulic conductivity.

MARL and LIMESTONE, olive (5 Y 5/3), mixed composition of clayey
mar] (over 60-70%), fragments of mudstone (< 30-40%), 5~8%



TABLE A-3. Geological Log L.S-6190
Troyer Brothers~TB-3 .

Depth - Lithology
(£t bls)

nodufar phosphorite, thc percentage of clay increase as the i increase of
-depth, low hydrauhc conductivity. '

169.0 ~ 176 0 M.ARL olive (5 Y 5/3), silty and clayey marl, stiff, 60-65% very fine
grained quartz sand and silt, 5-8% nodular phosphorite, 5% shells (in
thin lenses), low hydraulic conductivity. _




TABLE A4 Geological Log LS-6191
Troyer Brothers — TB-2

Location: NW % SW Vi, Sec. 9 Tuwnsh:p 46 South, Range 27E

22-50

5.0-60

6.0-735

75-8.5

8.5-10.7

10.7 - 127

12,7-15.0

15.0-16.0

Lee County Florida
_ Lat. 26° 29.225, Long. 81° 37.592*

Lithology

SAND, very dark gray (10 YR 3/1), quartz, medium to fine grained,
moderately sorted, subrounded, 1-5% phosphonte 5-8% carbonaté grains,
medium hydraulic conductivity.

SAND, pale yellow (2.5 Y 8/3), quartz, medium to fine grained, medium
sorted; subrounded, 1-2% phosphorite, medmm hydraulic conducnwty

SAND, hght browmsh gray (10 YR 6/2), quartz, medium to fine grained,
mixed with 10-15% fine sand and silt, 20-25% blackish orgasic materials,

mostly plants debris; no trace of phosphorite, medium to low hydraulic
conductivity.

SAND, dark grayish brown (10 YR 4/2), quartz, medium to fine grained,
moderately sorted, subrounded, 1-5% phosphorite, 1% carbonate grains,
medium hydranlic conductivity.

SAND, very pale Srown ( 10 YR 8/2), quartz, medium o fine grained,
modexately sorted; subrounded, 5% phosphonte, medium hydraulic
conductivity.

SAND, hght gray (10 YR 7/2), quartz, medium. to fine grained, moderately
sorted, subrounded, 20-25% very fine-sand and silt, 5-8% phosphorite,
medium to low hydraulic conductivity. -

SAND, hght browmsh gray (10 YR 6/2) quartz, medium to fine grained,
moderately sorted, subrounded, 5-10 % very fine sand and silt, 2-5%
phosphorite, medinm to low hydrauhc conduetivity,

SAND, white (5Y8/ 1), quartz, medium to fine grained, mostly are fine
grained, ‘moderately sorted; subrounded to somewhat rounded, 5~ 8%
phosphorite, medium hydraulic conductivity.

SAND, light brownish gray (10 YR 6/2), quartz, medium to fine grained,
moderately sorted, subrounded, 5-10 % very fine sand and siit, 5%
phosphorite, 1% calcitic shells, medium to low hydraulic conductivity.



Depfh
(ft bls)

16.0-162

162-19.6

19.6-22

22-24

24-274

L 274-2717

TABLE A—4, Geological Log LS-6191
Troyer Brothers - TB-2' -

Lithology

" LIMESTONE, pale yellow (2.5 Y 8/4), sandy skeletal wackstone,

moderately hard, high mtergranu]ar porosity, and high vuggy porosity, no
phosphorite or aragonite, medium to high hydraulic conductivity.

SAND and SHELL, pale yellow (2. 5Y 8/2), mixed composition of 35-45%
shells, 55-65% medium to fine grained quartz sand and silt, no trace of
phosphorite, medinm hydraulic conductivity.

LIMESTONE, light gray (5 Y /1), sandy molluskan wackstone, hard,
dense, 50-55% shells seftled in the rock, 20 ~ 30 % medium grained quartz
sand, medium miergranular and moldic porosity, low vuggy porosity, and.
no channel porosity, no trace of phosphonte medium hydraulic
conductivity.

LIMESTONE, pale yellow (2.5 Y 7/4) and grayish brown: (2.5 Y 5/2),

* mixed layer of sandy molluskan wackstone (pale yellow), and mudstone

(grayish brown), moderately hard to hard; sandy molluskan wackstone- 25~
35% medium to fine prained quartz sand, 5% nodular phosphorite, high -
intergranular and moldic porosity, high vuggy porosity; mudstone- low
ntergranular porosny, little or no moldic, vuggy pores; overall h1gh

the mudstone parr. ‘

LIMESTONE, grayish-brown (2.5 Y 5/2) and light gray (2.5 Y 7/2), mixed
jayer of muddy wackstone and sandy molluskan wackstone (light gray),
bard;. for.the wackstone-30-40 % fine sand and silt, 45-55% small shells, 5—
10% nodular phosphorite, little or n6 vuggy porosity, some intergranular
and moldic porosity; for sandy wackstone- 20-25% medium to fine grained
quartz sand, bicturbated, 30-40% shells, some trace of phosphorite, some
gastropods, high intergranular and moldi¢ porosity, high vuggy porosity;
overall, the hydraulic condiictivity of this layer changes from high to low

with the transition of sandy molluskan wackstone to lower depth muddy
wackstone.

LIMESTONE, brown (10 YR 5/3), mudstone / sandy molluskan wackstone
(mostly mudstone), very hard, 1- 5% medium grained quartz sand, trace of
aragonite, dense, some open burrows (mostly on the wackstone side),
vertically oriénted, very little visible pores on the mudstone part, but high

" moldic and intergranular porosity in the wackstone; overall, medium to low

horizontal hydraulic conductivity, medium vertical hydraulic conductivity.




Depth
. (ft bls)

27.7-287

28.7-311

31.1-34.0

34.0 -34.7

34.7~353

353-36

36—-38.5

38.5-402

TABLE A~4. Geological Log L8-6191
- Troyer Brothers — TB-2

Lithology

LIMESTONE, pale yellow (2.5 Y 8/3), sandy molluskan watkstone,
medium hardness, 1 -5 % fine grained quartz sand, 1 —~ 2 % pore-lining
phosphorite, very high intergranular porosity, medium moldic porosity, and

some channel porosity, very shelly and grainy look, high hydraulic
conductivity.

LIMESTONE, light gray (5 Y 7/2), sandy skeletal wackstone, hard, 1% fine
to very fine grained quartz sand, no phosphorite, very high intergranular
and intragranular porosity, less shells compared with above layer sample,
bioturbated, medium to vuggy porosity, less dense than previous core, high

horizontal hydraulic conductmty, medium to high vertical hydraulic
conductivity.

LIMESTONE, pale yellow (2.5 Y 8/2), muddy wackstone, moderately hard,
no phosphorite, no aragonite, 15 — 20% fine sand and silt, little intergranular
and moldic pores, sorne vag pores (some were filled by fine sand and mud),

low hydranlic conductivity. :

LIMESTONE, pale yellow (5 Y 8/2), sandy molluskan wackstone, hard, 5 -
10 % fine to very fine grained quartz sand, no phosphorite, trace of Co
aragonite, medium moldic and intergranular porosity; some small burrows,
bioturbated, partially infilled by sandy and silty precipitates, 5 — 8% fine
sand / silt, medmm to low hydraulic conductmty

LIMESTONE, light gray (5 Y 7/2), sandy molluskan wackstone, very hard,
dense, 10 — 15 % medium to fine grained quartz sand, no phosphorite, no
aragonite, some calcitic shells, 15 — 20 % very fine sand / silt, some vugs
and burrows, partially infilled by sandy and shelly sediments, medium
moldic porosity, medinm to low hydraulic conductivity.

Sample missing (most likely similar to the sample below)

SAND and SHELL, light gray (5 Y 7/1), composition: 70 — 80% shells, 20 -
25% miedium to fine grained quartz sand, 5 - 10 % fine silt, some traces of
phosphorite, very high hydraulic conductivity.

MARL and minor LIMESTONE, light gray (5 Y 7/1), sandy skeletal
wackstone, moderately hard, 10 — 15 % medium to fine grained quartz sand,
1 % phosphorite ( pore-lining), no aragonite, 40 — 50% shells, good
intergranular porosity, bioturbated, some large burrows, vertically open;

overall, relatively high vertical hydraulic conductivity, medium to low
horizontal hydraulic conductivity.



Depth
(ft bls)

40.2 - 40.6

40.6- 42.6

42.6—450

45.0 -47.0

47.0-48.0

©49.0 -52.2

52.2-54.0

54.0 - 56.0

56.0 —60.5

- TABLE A~4, Geological Log 1.S-6191
- Troyer Brothers — TB-2

Lithology

LIMESTONE, dark yellowish brown (10 YR 4/4), wackstone / mudstone,
very hard, 15 — 20% medium to fine grained quartz sand, 1-2 % pore-lining
phosphorite, 5 — 8 % nodular phosphorite, no aragonite, 25 —30% very fine
sand / silt, some shells (10 -15%), small moldic pores, medium to low
ntergranular pores, medium vuggy porosity, low hydraulic conductivity.

MARL, light brownish gray (10 YR 6/2), mixed composition of 30 — 35%
shell, 35-40% mediummn to fine grained quartz sand and silt, some shells are

-calcitic shells no phosphorite, some grastropods low hydraulic

conductjvity.

MARL with LIMESTONE, grayish brown (2.5 Y 5/2) marl -85%, sandy
molluskan wackstone, grayish brown (2.5Y 5/2), very hard, dense, 10 -15
% fine grained quartz sand, 1-5 % pore-lining phosphorite, 1% nodular
phosphorite, no aragonite, little to no intergranular pores, some good size
moldic pores, no vugs or larger channels. 20 -25% calcitic shells; marl is
composed of 20 -25% fine grained quartz sand and silt, shells, gastropods
no trace of phosphorite, low hydraulic conductivity. '

SHELL and SAND, light gray (2.5 Y 7/1), composition: 60 —70% shells,
25 — 30% medium to.fine grained quartz sand and silt, 5 — 8% phosphorite,
bamacles. gasuopods very high hydraulic conductmty

LIMESTONE, light olive gray (5 Y 6/2), sandy molluskan wéckstone, 15 —
20% mediurm to fine grained quartz sand, hard, 10 — 15% pore-lining
phosphorite, 5 - 10% nodular phosphorite, medium intergranular pores,
large channels and good sizes of vugs, high hydraulic conductivity.

LIMESTONE, light gray (5 Y 7/2), sandy molluskan wackstone /mudstone,
hard, 10 -15% medium to fine grained quartz sand, high intergranular
porosity, medium to high moldic porosity, some pore-lining phosphorite (<
2%), with depth increases, wackstone appeared to be more muddy look,

srnall moldic pores, and little grams medium to low hydraulic
conductivity.

MARL, light yellowish brown (2.5 Y 6/3), mixed composition of 30 —~ 40%
fine to very fine grained quartz sand and silt, 5 — 8% phosphorite, 1 -5 %
calcitic shells, low hydranlic conductivity. :

Missing sample (most likely similar to the sample above).

' LIMESTONE, gray (5 Y 6/1), sandy molluskan wackstone, very hard, 10 -

15% medinm to fine grained quartz sand, some large moldic pores, and




Depth
(ft bls)

60.5-61.0

61.0 - 62.5

62.5-63.7

63.7-65.0

65.0 — 66.0

66.0—69.0

69.0 ~70.0

70.0—-7L.5

TABLE A-4. Geological Log LS-61%1
Troyer Brothers - TB-2

Lithology

. open burrows; some calcitic shells, some blackish sediments, mostly from

oyster shells, 1% nodular phosphorite, no aragonite, medium to high
hydraunlic conductivity.

LIMESTONE, gray (5 Y 6/1), sandy molluskan wackstone, medium hard to
hard; 10- 15 % medium to fine grained quartz sand, no trace of phosphorite
and aragonite high moldic and intragranular porosity, bioturbated, some
burrows were infilled by sandy materials, high hydraunlic condunctivity.

MARL, olive gray (5 Y 5/2), mixed composition of 30 — 40% medium to
fine grained quartz sand and silt ( mostly fine grained), 20 -30% shells, 5 -
10% phosphorite, low hydraulic conductivity.

MARE and LIMESTONE, greenish gray (10 Y 6/1), compasition: 25 — 30

. % meédium to fine grained quartz sand and silt, 40 — 50% shells, some large

gastropods, bamnacles, not as silty as the layer above, medium to low

* hydraulic conductivity. Limestone is a sandy molluscan wackestone, hard.

LIMESTONE, bluish black ( 5B 2.5/1), sandy molluskan wackstone,
moderately hard, 20 ~25% medium to fine grained quartz sand, trace of
phosphorite; no aragonite, some moldic and intergranular porosities,
bioturbated, burrows infilled with grayish sandy molluskan materials,

‘medium hydraulic conductivity.

LIMESTONE, white (5 Y 8/1), sandy molluskan wackstone, moderately
hard to hard, no phosphorite, some aragonite (1 ~2%), 20 ~ 25% medium to
fine grained quartz send; medium to small moldic pores, medium

intergranular pores; no distinetive vugs or charmels, medium to low
hydraulic conductivity.

LIMESTONE; light gray ( 5 Y- 7/2), sandy molluskan wackstone, hard, 1%
phosphiorite, no aragonite, 30 -35% medium to fine grained quartz sand,
some calcitic shells, medium moldic and intergranular pores, medium level
moldic and intergranular porosities, medium size of vugs, medium
hydraulic conductivity.

LIDMESTONE, light greenish gray (10 Y 7/1), sandy molluskan -wackstone,
10 -15% medium to fine grained quartz sand, no phosphorite, and no
aragonite, large moldic and intergranular pores, bioturbated, some burrows
were infillled with grainy packstone, high hydraulic conductivity.

LIMESTONE, greenish black (5 G 2.5/1), sandy molluskan wackstone,

. moderately hard, 10 -15% medium to fine grained quartz sand , high



Depth
(ft bls)

71.5-179.0

79.0—-83.2

83.2 — 88.0

88.0—90.0

90.0 — 96.0

96.0 -100.0

100-112.5

112.5-116.0

‘TABLE A—4, Geological Log LS-6191
" Troyer Brothers ~ TB-2

Lithology

intergranular and moldic porosities and high vuggy porosity, very. gramy,
no phosphorite and aragonite, high hydraulic conductivity.

LI,MESTONE light brownish gray (2.5 Y 6/2), sandy molluskan
wackstone, hard, 15 — 20% medium to-firie grained quartz sand, moldic and
intergranular porosity, no channels, some vuggy porosity, 5 ~ 10% nodular
phosphorite, 1 ~ 5% aragonite, medium hydraulic conductivity.

LIMESTONE, olive (5 Y 5/3), sandy molluskan packstone / wackstone,
hard, 10% fine to very fine grained quartz sand, high moldic and
intergranular porosities; good channel and vuggy porosities, 1 - 5% nodular
and pore-lining phosphontc high hydraulic conductivity.

LIMESTONE, pale yellow (5 Y 8/2), saudy molluskan wackstone,
moderately hard, 15 -20% medium to fine pgrained quartz sand, trace of
aragonite, 5 -10% nodular and pore-lining phosphorite, moldic and
intergramular porosity, sorne vugs, no distinctive channels, mediuvm moldJc
and inter-granular porosities, medium hydraulic conductivity.

LIMESTONE, light gray (5 Y 7/2), sandy molluskan wackstone, 20%
medium-grained quartz sand, moderately hard to sofi, no aragonite, 1 - 5%
phosphorite, moldic and intergranular porosities, trace of corals, vuggy
porosity, medium to high hydraulic. conductmty

LIMESTONE, light olive gray ( 5 Y 6/2), sandy molluskan wackstone, 10 -
20% fine to very fine grained quartz sand, moderately hard to soft, 1%
nodular phosphorite, 1-- 5% aragonite, moldic, interganular and vuggy
porosities, medium hydraulic conductivity.

MARL, olive gray (5Y 5/2), nuxed composmon of 50 — 60% medium to
fine grained quartz sand and silt, 10 -20% shells, no phcsphonte and
aragonite, some clay, low hydraulic conductivity.

LIMESTONE and MARL, pale yellow (5Y 7/4), sandy molluskan
wackstone / packstone, moderately hard to soft, 10 -15% fine to very fine
grained quartz sand, 1% sragonite, no phosphorite, moldic, mtetgranular
and vuggy porosity, medium to high hydraulic conductivity.

A LIMESTONE‘, pale olive (5 Y 6/3), sandy moliuskan wackstone,

moderately hard to soft, 25% - 30% fine to very fine grained quartz sand
and silt, 10 -15% phosphorite, no aragonite, calcitic shells, moldic and
intergranular porosities, medium to low hydraulic conductivity.

r——.

P




Depth
(£t bls)

116.0 -119.0

119.0 - 120.5

120.5 - 124.0

124.0 — 126.5

126.5-129.0

129:0-132.0

132.0-135.0

139.0 — 146.0

TABLE A—4. Geological Log LS-6191 .
Troyer Brothers ~ TB-2 '

Lithology

CLAY and MARL, palc olive (5Y 6/3), mixed composition of 60 — 70%
fine to very fine’grained quartz sand and silt, 15 ~20% shells, 5%
phosphorite, no aragonite, low hydraulic conductivity.

MARL, pale olive (5 Y 6/4), composed of 40 - 50% fine to very fine
grained quartz sand and silt, 15 - 25% shells, some dolosilt and clay, 1%
aragonite, 1 — 2% phosphorite, low hydraulic conductivity.

LIMESTONE, light olive gray (5 Y 6/2) sandy molluskan wackstone /
packstone, moderately hard, 10 - 15% medium to fine grained quartz sand,

5 - 10% pore-lining and nodular phosphorite, 1 — 5% aragonite, high moldic
and interganular porositi€s, medium to high hydrauhc conductivity.

LIMESTONE, yellowish brown (10 YR’ 5/4), mudstone, hard, dense, trace
of quartz sand, little to no visible porosity, low hydraulic conductivity.

LIMESTONE, pale yellow (5 Y 8/3), sandy molluskan wackstone /
packstone, 10 -15% fine to very fine grained quartz sand, 5 -10%

phosphiorite, no aragonite, high moldic and interganular porosity, high
hydraulic conductivity.

LIMESTONE, pale olive ( 5 Y 6/3), sandy molluskan wackstone, soft, 20 -
25% medium fo fine grained quartz sand, 5 -10%.phosphorite, no aragonite,
moldic and intergranular porosity, medium hydraulic conductivity. :

LIMESTONE, pale yellow (5 Y 7/3), sandy molluskan wackstone, hard, 10
- 15% medium to fine grained quartz sand (more fine grains), 8 -15%.
phosphorite, 1% aragonite, higher moldic porosity compared with above

sample, intergranular and vuggy. porosmes, medmm 1o high hydraulic
conductlvﬁy

MARL, pale yellow (5 ¥ 7/4), composed of 50 -60% mediura to fine
grained quartz sand and silt, 10 -15% phosphorite, 1 - 2% carbonate grains,
clay, no aragonite, low hydraulic conductmty



TABLE A-5 Geological Log LS-6192
. Troyer Brothers — TB-5

Location: NW % SW ¥4, See. 4, Township. 46 South, Range 27E

20-45

45-6.0

6.0-17.3

7.3-9.0

9.0~-11.0

11.0-13.0 .

Lee County Florida.
Lat. 26° 29.977’, Long,. 81° 37435’

Lithology
SAND, yellowish brown (10 YR 5/6), quartz, medium to fine grained,

moderately sorted, subrounded, 5-10% phosphorite, some carbonate granis,
medium hydraulic conductivity.

- SAND a'rxd'SILT light gray (10 YR 7/2) and-brownish yellow (10 YR 6/6),

quartz, moderately sorted, subrounded, 60 ~ 70% light gray medium to fine
grained guartz sand and silt, 20 — 25% brownish yellow; medium to fine
gramed quartz sand and silt (mostly medium grained), 10 — 15% blackish
organic materials (decomposed plants), medium to low hydraulic

} couducthty

SAND and SILT, hght gray (10 YR. 7/2), composition: 60 ~ 70% medium to
fine grained quartz sand and silt, 15 ~ 20% shells, 5% blackish organic
materials (from decomposed plants), 5-10% phosphontc, low hydraulic
conductivity.

'SAND, brownish,yeﬂbw (IQ YR 6/6), quartz, medium to fine grained,

moderately sorted, subrounded, 5 — 8% phosphonte very silty, 5% shells,
medium to low hydraulic conductivity. A :

LMESTONE, pale yellow (5 Y 7/3), sandy molluskan wackstone, hard,
denss; 25 — 30% fine grained quartz sand, 1 — 5% nodular phosphorite, little
intergranular porosity, some moldlc and vuggy porosity, low hydraulic
conductivity.

LIMESTONE, light gray (10 YR 7/2), sandy molluskan wackstone, hard,
10 -15% very fine grained quartz sand, 1% phosphorite, little intergranular
porosity, lithified shells (contribute to over 40 — 50% of the rock), some
moldic and vuggy porosities, low hydraulic conductivity.

SHELL and SAND, pale yellow (2.5 Y 8/2), 80% shells, 10—15% medium
to fine grained quartz sand, 5 — 10% phosphorite, some gastropods, medium
to high hydrautic conduetivity.

——




| Depth
(ft bls)

13.0 - 15.0

15.0— 185

18.5 - 202

20.2-23.0

23.0-240

24.0-250

25.0--280

28.0-320

32.0-33.0

TABLE A-5 Geological Log L8-6192
Troyer Brothers — TB-5

Lithology

SHELLY SAND and LIMESTONE, light gray (5 Y 7/2) and ‘pale yellow
(2.5Y 8/2), sandy molluskan wackstone (30%) and shelly sand (70%);

* wackstone --- hard, 5% very fine grained quartz sand, } —5% nodular

phosphorite; little intergranular porosity, some moldic and vuggy porosity;
SHELL and SAND-- mixed.composition of 70 — 75% shells, 1 — 5%
phosphorite, 15 - 20% medium to fine grained quartz sand and silt, some
gastropods calcitic shells; overall, medium to low hydraulic conducthty

.SAND and: LIMESTONE hght gray (5° Y 7/2), composed of 30 % fine to

very fine grained quartz sand; 60% wackstone fragments, 10% shells, 1- 2%
phosphorite, low hydraulic conductivity.

SHELL and SAND, pale yellow (2.5 Y 8/2), shell and sand, composition:
70 — 80% shells (sizes vary alot), 10.—15% medium to fine graived quartz
sand, 5% phosphorite, some carbonate grains, high hydraulic conduetivity.

LIMESTONE, light gray (S Y 7/1), sandy skeletal wackstone / packstone,
moderately hard, high moldic and inter- granular porosity, some vuggy
porosity; no‘aragonite, medium to high hydraulic conductivity.

LIMESTONE, palé yelfow (5 Y:8/3), sandy molluskan wackstone, hard,
less moldic porosity than previous layer core, some intergranular and vuggy

. porosity- (very low-level);: 5% nodular phosphonte, some frace of aragonite,

low. hydrauho conductwlty

LIMESTONE, pale ye].low 2. 5 Y 8/2), lithified coral reef and wackestone,
moderately hard, 1 —5%nodular phosphorite, 5-8% aragonite, some quartz.

sandand carbonate sand, high' hydraﬁlit‘conductivity.

SAND (90%), hght gray (5Y-7/2),.very. fme grained with 5 % shell
fragments and LIMESTONE (5%, light gray (5 Y 7/2), sandy molluskan
wackstone, hard, 5 —10% nodular phosphorite, 1% aragonite, moldic and

mtergranular and some vuggy porosity, some caleitic shells, medivm
hydranhc conductmty .

LIMESTONE, pale yellow (2:5Y 7/3), sandy molluskan wackstone, haﬂi to
very bard, 1% phosphorite, trace of aragonite, vuggy, intergranular, and

. moldic porosities, high density of shell’ fragments in the rock (over 60 —~

0%), medmm hydraulic conducﬁwty

L IMBSTONE, dark brovin (10 YR 3/3), mudstons, bard, 1% phosphorite,
little visible. porosity, trace of fine grained quartz sand, low hydraulic



Depth
(ft bls)

33.0-35.0

35.0-36.0

36.0-37.0

37.0-38.5
38.5-41.0
41.0-418
41.8 -42.1

42,1 -42.6

42,6 ~50.0

 TABLE A-S5 Geological Log -LS-6192
- Troyer Brothers — TB-5

Lithology

conductivity.

" LIMESTONE, light olive gray (5 Y 6/2), sandy molluskan wackstone /

mudstone, hard, 1% phosphorite, no aragonite, some vuggy and moldic
porosities, low intergranular porosity, low hydraulic conductivity.

LIMESTONE, pale yellow (2.5 Y 7/3), coral and smﬂy wackstone,
moderately hard, no phosphorite, trace of aragonite, 50% corals, 40 — 50%

sandy coral-rich wackstone, some coral pores infilled with sand, high
hydraulic conductivity.’

LIMESTONE, light olive gray (5 Y 6/2), sandy molluskan wackstone,

moderately hard, 1% nodular phosphorits, no aragonite, some fine grained -

quartz sand (10 ~ 15%); very high channel porosity, medium high moldic
and vuggy porosities, medium intergranular porosity, high hydraulic
conducuvuy

LIMESTONE. light gray (5 Y '7/ 1), sandy molluskan wackstone,
moderately hard, 1 ~ 5% aragonite, 1% phosphorite, trace of fine grained
quartz sand, high intergranunlar and moldic porosity, some vuggy pores, no
channels, some calcitic shells, medium to high hydraulic conductivity.

LIMESTONE, light yellowish brown (10 YR. 6/4), mudstone, hard and
dense, no aragonite, no.phosphorite, some medium size vugs and small
channels trending from the top of the sampled core to Jittle or no visible
pores &t the bottom end, medium to very low hydraulic conductivity.

- LIMESTONE, light gray (5 Y 7/1), sandy molluskan wackstone, hard to

very hard, 1% phosphorite, no aragonite, 5 — 8% fine to very fine grained
quartz sand, some moldic, intergranular and vuggy porosities (relatively
low), low hydraulic-conductivity:

LIMESTONE, light gray (5 Y 7/2), sandy molluskan wackstone, hard,
dense, 1% phosphorite, no aragonite, shells composed of over 50 — 60% of

the wackstone rock, some moldic, intergranular porosities, low hydrauhc
conductmty

SHELL and SAND, light gray (10 YR 7/2), mixed composition of: 50 -

60% shells (mostly pale yellow in color), some gastropods, 1% phosphontc
40 — 50% fine to very fine grained sand and silt. -

LIMESTONE (70%) and MARL (30%), pale yellow (2.5 Y 8/2) mudstone
and marl, moderately hard to soft, dénse, 5% pore-lining phosphorite, trace




. Dépth
(§t bls)

50.0~51.0

51.0~51.2

512~532

53.2-54.8

54.8 —55.0

55.0 —56.0

56.0 —65.7

65.7-73.0

TABLE A-5 Geological Log LS-6192
Troyer Brothers - TB-5

Lithology

of aragonite, 20 — 30% fine to very fine grained quartz sand and silt in the

- marl, some burrows infilled with medium grained quartz sand, a few vuggy

pores, low hydrauhc conductivity.

LIMESTONE (60%) and MARL (40%), light gray (2.5 Y 7/2), marl- mixed
composition of 60— 70% fine to very fine grained quartz sand and silt, 5~
8% phosphorite, some bryozoan fragments, trace of aragonite; wackstone /.
mudstone - very hard, dense, 1 — 5% phosphorite, 1 — 5% aragonite, some
vuggy pores, low hydraulic conductivity.

LIMESTONE (80%) and MARL (20%), light gray (5Y 7/1), mar! (20%)
composition : 40% fine grained quartz sand and silt, 10 -12% shell and 50%
lime mud; wackestone fragments.-80% (phosphorite rich), low hydraulic
conductivity.

LIMESTONE, light gray (5 Y 7/1), sandy molluskan wackstone,
moderately hard, 1% nodular and pore-lining phosphorite, 1% aragonite, 10
~15% fine to very fine grained quartz sand and silt, some calcitic shells,
medium high vuggy porosity, medium intergranular porosity, some moldic
and potentially small channels, medium to low hydraulic conductivity.

LIMESTONE, light gray (5 Y 7/1) and very dark greenish gray (5 G 3/1),
moderately hard, trace of phosphorite and aragonite, 10 -12% fine to very
fine grained quartz sand and silt; bioturbated, burrows infilled with light
grayish sandy molluskan wackstone; some moldic, intergranular and vuggy
porosities, some potential channels, medium to high horizontal hydraulic .
conductivity, medium vertical hydraulic conductivity.

LIMESTONE, very dark greenish gray (5 G 3/1), sandy molluskan ‘
wackstone, hard to very hard, 8 -12% nodular phosphorite,5 -10 % pore-
lining phosphorite, 15 —20% fine infilled with light grayish color sandy and
shelly wackstone units, some meldic, intergranular, and vuggy porosities,
overall, fairly low hydraulic conductivity.

Missing sample ~ likely limestone.

LIMESTONE, dark greenish gray (10 Y 4/1), sandy moluskan wackstone,
hard, 5% phosphorite, no aragonite, frace. of fine grained quartz sand, high
density of large lithified shells (over 50%), some burrows infilled with
bluish shells and sandy materials, moderately high moldic, intergranular,
and vuggy porosities; medium to high hydraulic conductivity.

LIMESTONE, pale yellow (2.5 Y 8/2), sandy molluskan wackstone,



‘Depth
(ft bls)

. 73.0-76.0

76.0-79.5

79.5—-85.0
85.0—-86.0

$6.0-92.3

92.3 - 96.0

96.0 - 98.5

98.5-1003

~ TABLE A-§ Geological Log LS 6192
" " Troyer Brothers - TB-5

Lithology

medium hardness, 15 - 20% medium to fine grained quartz sand, 5 - 10%
phosphorite; 1% aragonite, large oyster shells coated with sandy moliuskan

precipitates, high moldic, mtergranular, and vuggy porosities, medium to
high hydraulic conductivity.

LIMESTONE and MARL, light gray (2.5 Y 7/2), sandy molluskan
wackstone and marl; sandy molluskan wackstone (85 — 90%) -10-15%
phosphorite, some aragonite, moderately hard, large intergranular porosity,
some moldic and vuggy porosity; marl (10 - 15%) — 10 - 15% fine to very
fine grained quartz sand and silt, 20 — 30% shells, some phosphorite;
overall, mediiim to low hydraulic conductmty

LIMESTONE, light gray (2.5 Y 7/1), sandy molluskan wackstone, 1 —5%
phosphonte trace of aragonite, some intergranular, moldic and vuggy
porosities, 20 — 30% medium to fine grained quartz send and silt (mostly
fine gramed), 1% phosphontc overall, low hydraulic conductivity.

LIMESTONE gxeemsh gray (10 Y 5/ 1), sandy molluskan wackstone, 1%

phosphonte, little moldic, intergranular and some vuggy porosities,
hardness varies from soft to moderately hard.

Missing sample (most hkely similar to the sample above)

LIMESTONE, pale yellow (5 Y 7/3); sendy molluskan wackstone, hard to
moderately hard, 1 — 3% phosphorite, some large oyster shells lithified and
coated with sandy and silty mollusksan sediments, high intergranular

porosity, some moldic and vugg;y porosities, medium to low hydraulic
conductivity.

Missing sample

LIMESTONE, light gray (S Y 7/2) sandy molluskan wackstone,

moderately hard, 10 ~ 15% phosphorite (mostly pore-lining), no aragomte '

large oyster shells composed over 30% of the wackstone, moldic,
intergranular and vuggy porosities, medium to low bydraulic conductivity.

LIMESTONE and MARL, light olive gray (5 Y 6/2), sandy molluskan
wackstone (90%), marl {10%); sandy-moiluskan wackstone -similar to the
above layer wackstone, moderately hard to soft, 15% phosphorite, no
aragonite, but more silty component than abave layer sample, intergranular
and. some moldic porosity; Marl- 50 — 60% medium to fine grained quartz
sand, 15 - 20% shells, some phosphorite; overall, low hydraulic
conductivity.




Depth
(ft bls)

100.3 — 104.5

104.5 - 105.5

105.5 - 106.0

106.0 - 112.0
1120 116.0
116.0 - 119.5

" 119.5-128.5
128.5 — 133.0
133.0 - 136.0

136.0 — 140.0

TABLE A-5 Geological Log L.8-6192
Troyer Brothers — TB-5

Lithology

LIMESTONE, light gray (5 Y 7/2), sandy molluskan wackstone,
moderately hard, dens€, some fine grained quartz sand, 1 — 5% nodular
phosphorite, no aragonite, large oyster shells composed over 40% of the
wackstone rock, lithified coral fragments, moldic and intergranular
porosities, medium to low hydraulic conductivity.

LIMESTONE, light brownish gray (2.5 Y 6/2), mudstone, hard, dense, from
top the bottom of the core, first is a transition layer from sandy wackstone
to mudstone, little visible pores,; 1% nodular phesphorite, some trace of
aragonite, low hydraulic conductivity.

LIMESTONE, light yellowish brown (2.5 Y 6/3), sandy molluskan
wackstone, moderately hard, no phosphorite, trace of aragonite, 10~ 15%

_ fine to very fine grained-quartz sand and silt, intergranular, moldic and

vuggy porosities, medium to low hydraulic conductivity.

LIMESTONE, pale olive (5 Y 6/3), sandy molluskan wackstone /
packstone, medium hardness, 10 ~ 15% phosphorite, 1 — 5% aragonite, very
high intergranular porosity, high hydraulic conductivity.

Missing sample

LIMESTONE and MARL, light gray (5 Y 7/2), sandy molluskan wackstone
(65 — 75%), marl (25 ~ 35%); sandy wackstone — soft to moderately hard,
10% phosphoriie, no aragonite; Jow inter-granular and moldic porasity;
marl- 30 - 40% medium to fine-grained quartz sand and silt, some
phosphorite; overall, low hydraulic conductivity.

MARL, pale yeliow (5Y 7/4), lime mud with mixed composition of 70 —
80% fine to very fine grained quartz sand and silt, 10 — 15% phosphorite, 5—

8% small shell fragments, low hydraulic conductivity.

CLAY, dark olive gzéy (5Y 3/2), clay mixed cormposition of 60— 70% fine
to very fine grained quartz sand and silt, 10 -15% phosphorite, 10 -12%

- shells, very low hydraulic conductivity. -

CLAY, dark olive gray (5 Y 3/2), clay with mixed composition of 70 -80%
fine to very fine grained quartz sand and silt (mostly silt), 10% nodular
phosphorite, 15 -20% shells, very Jow hydraulic conductivity.

CLAY, very dark gray (5 Y 3/1), clay, composition: 75 ~ 80% fine to very
fine grained quartz sand and silt, 8 — 12% nodular phosphorite, 5 — 8%



Depth
(ft bis)

140.0 — 149.2

149.2 — 149.5

149.5 - 161.0

. 161.0 - 161.5

- 161.5~164.0

164.0 — 166.0

166.0 -167.0 .

167.0-172.5

TABLE A-5 Geological Log L.S-6192
Troyer Brothers — TB-5 ’

Lithology

| shells, very low hydraulic conductivity.

CLAY, dark olive gray (5 3/2), clay, combosxhon some fine quartz silt,

some dolosilt; 1% phosphonte 1 — 2% calcitic shells, very low hydraulic
conductivity. ‘

SHELL and SILTY SAND, white (5 Y 8/1) and olive gray (5 Y 4/2), shells
(50 - 60%) and sand (35 — 45%), 10 — 15% phosphorite, some aragonite,
shells and mostly decomposed fragments, some calcitic shells, sand is

mostly medium to fine grained quartz sand and silt, medmm hydraulic
conductivity.

" CLAY, dark olive gray (5 Y 3/2), clay, composed of 30 — 40% medium to -
- fine grained quartz sand and silt, mostly fine grained, 5§ ~ 10% shells, 8 -

10% phosphorite, some aragonite, low hydraulic conductivity.

- CLAY and SHELL, dark olive gray (5 Y 3/2), clay and shelis, composition:
40 - 45% shells, 4 0~ 50% medium to finie grained quartz sand and siit, 15

- 20% phosphorite, some calcitic shells, low hydraulic conductivity.

CLAY, olive gray (5 Y 4/2), clay composed of 65 — 75% fine to very fine
grained quartz sand and silt, 20 — 30% decomposed shells in the form of
fine to very light grayish color sediments, 15 — 20% phesphorite, low
hydraulic conductivity. ,

SANDSTONE (75%) and SAND (25%), light greenish gray (5 GY 7/1),
sandy molluskan wackstone, hard, 10 -15% nodular phosphorite, 1 - 5%
aragonite, 70 — 75% medium to- fine grained quartz sand, some shells
lithified and coated with sandy molluskan sediments, intergranular and

moldic porosities;. little vuggy pores, and no channel, medium to low
hydrauhc conductmty

SANDSTONE, hght gray (5 Y 7/1), very sandy molluskan wackstone /
packstone, hard, 1 - 5% phosphorite, 1 -5% aragonite, 65 — 75% medium to
fine grained quartz sand, lithified shells composed over 50% of the rock,
medium intergranular end moldic porosities, medinm hydraulic
conductivity.

SANDSTONE and SAND, light gray (5 Y 7/1), very sandy molluskan
wackstone, soft to moderately hard, 5 — 8% phosphorite, trace of aragonite,
70 — 75% medium to fine grained quartz sand (mostly medium grained),
much less lithified shells that above layer core, some intergranular porosity,
very few moldic pores, low hydraulic conductivity.

e




TABLE A-5 Geological Log LS-6192
Troyer Brothers — TB-5

Depth ' Lithology
(ft bls)

. 172.5-176.0 SANDSTONE (65%) and SAND (35%), light greenish gray (10 Y 8/1),
very sandy moltuskan wackstone, hard, 15 —20% phosphorite, 70 ~75%
medium to fine grained quartz sand (mostly fine grained), some moldic and -
intergranular porosities, medium to low hydraulic conductivity. ‘



TABLE A~6 Geologlcal Log LS~6194
Troyer Brothers — TB-4

Location: SW Y SE %, Sec. 4, Townshnp 46 South, Range 278

25-3.6
3.6 -4.7

47-56

5.6 -10.5

10.5-11.5

11,5 -13.5

13.5-160

16,0 -17.6

Lee County Florida
Lat. 26° 29.917", Long, 81° 36.969"

Lithology

SAND, dark yellowish brown (10 YR 4/4), quartz, medium sorting,
medium to fine grained, subrounded, 2 - 4% phosphorite, some organic
materials (plant roots, etc.) but less than 10%, medium hydraulic
conductivity.

SAND, dark grayish brown (10 YR 4/2), quartz, medium to fine grained,
medium sorting, subrounded, 1 - 3% phosphorite, some carbonate grains,
medium hydraulic conductivity.

SAND, bluish black (5'PB 2.5/1), quartz, medium to fine grained, medium
sorting, subrounded, 1% phosphorite, a few carbonate grains, medium
hydraulic conductivity.

SAND, very dark gray (10 YR 3/1), quartz, medium to fine grained,
medium sorting, subrounded, some phosphorite and carbonate grains,
medium hydraulic conductivity.

SAND, dark reddish gray (2.5 YR 3/1), quartz, medium to fine grained,
moderately sorted, subrounded, 1 — 5% phosphorite, 10 — 15% blackish

organic material (mostly decomposed plants), medinm hydraulic
. conductivity.

SAND, reddish brown (SYR 5/4), quartz, medium to fine grained, medium
sorting, subrounded, 1 — 2% phosphorite, medium hydraulic conductivity.

SAND and SILT grayish brown (10 YR 5/2), quartz, medium to very fine

grained, medium sorting, mostly subrounded, some are rounded, 1%
phosphorite, 5% brownish organic materialg (mostly from decomposed
plants), medium to low hydraulic conductivity. :

SAND, yellowish brown (10 YR 5/4), quartz, medium to fine grained,
medium sorting, subrounded, 1% phosphorite, 1% blackish organic
materials (decomposed plant leaves), medium hydraulic conductivity.

SAND, very pale brown (10 YR 7/3), quartz, medium to fine grained quartz
sand, moderately sorted, subrounded, 2 — 4% phosphorite, 5 —~ 8% small




Depth
(ft bis)

{7.6—-18.6

18.6-20.0

20.0-21.2

"212-~220

22.0-24.5

24.5 - 26.0

26.0 - 280

28.0~29.0

TABLE A-6. Geological Log. LS-6194
" Troyer Brothers— TB-4

Lithology

shell fragments, 5 — 8% decomposed plants, medivm hydraulic
conductivity. . :

SAND and SHELLY, pale yellow (2.5 Y 8/2), 70 — 75% shells, 20 -25%
medium to fine grained quartz sand and silt, 1% phosphorite, some
gastropods and ostracods, medium to high hydraulic conductivity.

LIMESTONE, pale yellow (2.5 Y 8/2), sandy wackestone, hard, 1%
phosphorite, no aragonite, some fine grained quartz sand, low

intergranular and moldic porosities, low vuggy porosity, low hydraulic
conductivity.

LIMESTONE, pale yellow (2.5 Y 8/2), sandy molluscan wackestone, hard,
1% phospborite, no aragomte, moldic, intergranular and vuggy porosities,

much more shells than previous layer core, medium hydraulic
conductivity. .

SHELL with minor SAND, light gray (2.5 Y 7/2), mixed composition of 80
— 90% of shells, 10 — 20% fine to very fine grained quartz sand and silt, 2
— 4% phosphorite, some calcitic shells, mediium hydraulic conductivity.

LIMESTONE, paie ycllow (2 5Y-7/3), sandy molluscan wackestone,
moderately hard, 1% phosphorite, trace of aragonite (mostly < 2%}, some
fine grained quartz sand, high' moldic and intergranular porosity, lithified
shells (mnade up to over 60 — 70% of the wackestone rock), high hydraulic
conductivity. ,

LIMESTONE, dark grayish brown (2.5 Y 4/2), sandy molluscan
wackestone, moderately hard, less than 2% phosphorite, some aragonite,
some light greenish gray (10 Y 8/1) color sandy molluscan wackestone
materials filled the burzows of the dark grayish brown coler wackestone,

some vuggy porosity, as well as moldic porosity, litfle intergranular
porosity, medinm to low hydraulic conductivity.

LIMESTONE, pale yellow (2.5 Y 8/3), very sandy molluscan wackestone,
soft to medium hardness, trace of phosphorite and aragonite, shells and
decomposed shell fragments contributed to 70 - 75% of the rock,

gastropods and some calcitic shells were found, medium high moldic and

intergranular porosities, medium to high hydraulic conductivity.

LIMESTONE, pale yellow (2.5 Y 8/2), very sandy/shelly wackstone, soft to
moderately hard, 1 — 2% nodular phosphorite, trace of aragonite, 70 — 80%



D«;,pth
(ft bls)

29.0-32.2

32.2-33.0

33.0 - 34.2

342-36.0

36.0-372

37.2-38.0

38.0-38.6

38.6-39.0

39.0-39.1

TABLE A~6. Geological Log LS-6194
" Troyer Brothers— TB-4

Lithology -

shells and decomposed fragments (much smailer than above layer sample,
large pieces are rare), some calcitic shells, some intergranular, moldxc, and
vuggy porosmes, medmm hydraulic conductmty

SAND ami-SHELL, light gray (2.5Y 7/2), mixed composition of 70 — 80%
shells, 20 — 25% medium to fine grained quartz sand, 1 — 5% phosphorite, 1
— 5% brownish organic material (probably from decomposed plants), some
caleitic shells, medium hydraulic conductivity.

- LIMESTONE, light gray (2.5 Y 7/2)- sandy molluskan wackstone (90%);

10% sand medium to fine grained quartz sand and silt; sandy molluskan
wackestone, moderately hard, trace of phosphorite, some lithified shells
coated with sandy and shelly sediments, some moldic and intergranular

_porosity, medium to low hydraulic conductivity.

SAND and SHELL, light gray (2.5 ¥ 7/2), mixed composition of 45-50 %
shells, 45 -50% medium to fine grained quartz sand and silt, 5 - 8%
phosphorite, medium to high hydraulic conductivity.

Missing sample (likely sand and sheil).

SAND, light brownish gray (2.5 Y 6/2), 75-85% fine to very fine grained
quartz sand and silt, 10.— 15% fine fragments of shells, 5 -—10% phosphorite,
medium to low hydrauhc conducuwty '

SHELL and SAND, light gray (2.5 Y 7/2), 75 — 80% shells and 15 —20% -
medium to fine grained quartz sand, trace of phosphorite, some calcitic
shells, high hydraulic conductivity.

SHELL and SAND, light gray (2.5 Y 7/2), 60 -70% shells (larger than
previous layer’s), 15 — 20% fine to very fine grained quartz sand and silt, 5
— 10% sandy molluskan wackstone fragments, 1 — 5% corals (infilled with -
sandy materials), 1 — 5% phosphorite, medium to low hydraulic
conductivity. '

LIMESTONE, light gray 5 Y 771), sandy molluskan wackestone, hard,
relatively dense, no phosphorite, moldic porosity, likely bioturbated,
“burrows infilled with sandy molluskan wackstone and some blackish sandy
wackstone, little mtergranular pores, medium to low hydraulic conductivity.

LIMESTONE, light gray (2.5 Y 7/1), sandy molluskan wackestone, soft to

* ‘moderately hard, relatively dense, some phospherite, some moldic porosity;

overal, low hydraulic conductivity.




Depth
(£t bls)

39.1

43.2

48.0

49.5 -

51.0-

53.3

54.0 ~

552~

56.0 —

~432

~48.0

~49.5

31.0

533

—540

552

56.0

61.0

TABLE A-6. Geological Log LS-6194
Troyer Brothers— TB-4

Lithology

. LIMESTONE, light yellowish brown (2.5 Y 6/4), mudstone, hard, dense,

some trace of quartz sand, little or no visible pores, very low hydraulic .
conductivity, Trace amount of marl.

LIMESTONE, light gray (5 Y 7/2), sandy molhsskan wackestone and
lithified corals, moderately hard, no phosphorite, vuggy, moldic and some
intergranular porosities, some fine to very fine grained quartz sand and silt,
lithified corals, infilled with sandy sediments, medium to high hydraulic
conductivity. .

' LIMESTONE, light brownish gray (2.5 ¥ 6/2), shelly packstone is soft,

80% shells, 10 — 15% fine grained quartz sand and silt, high intergranular,
moldic and vuggy porosities, high hydraulic conductivity.

LIMESTONE and MARL, pale yellow (2.5 e 713), 85 —90% mudstone, 10
— 15% mar}; mudstone- hard, no phosphorite, some small moldic and

intergranular porosity, some vuggy and channel pores as well, medium to
low hydraulic conductivity.

LIMESTONE and MARL, hgbt gray (5 Y 7/2), sandy molluskan
wackstone (60 — 70%) and mar} (30 ~ 40%); wackstone - hard, 1 ~ 5%
phosphorite, trace of aragonite, 70 — 75% lithified shells made up the rock,

some moldic porosity; marl - 50 —60% shells, 30 — 35% medium to fine

grained quartz sand and silt, 5 -10% balckish wackstone fmgments, low
hydraulic conductivity.

'MARL, light browmsh gray (2.5 Y 6/2), lime mud with mixed composition

of 30 - 40% coral fragments, 30 — 35% shelis, 20 — 30% medium to five
grained quartz sand and silt, frace of phosphorite, some calcitic shells,
medium hydraulic conductivity.

MARL, p_alé yellow (2.5 Y 8/2); lime mud with mixed composition of mud
and some fine grained quartz sand and silt, 10 — 15% shells, 5 -8%
phosphorite, 5 -10% fragments of wackestone, low hydraulic conductivity.

Missing sample (inost likely marl)

" MARL and LIMESTONE, gray (5 Y 5/1), 80% marl and 20% sandy

molluskan wackstone; wackstone: moderately hard; marl- medium to fine
grained quartz sand and silt, 5 — 8% phosphorite; some lithified shells, inter-
granular, moldic and voggy porosity, medium hydraulic conductivity.



Depth -
(ft bls)

61.0 - 66.0
66.0 — 74.7
747770

77.0-82.0

82.0-96.0

-96.0-101.0- -

101.0 - 109.0

109.0-110.5

110.5 - 116.0

116.0—124.0

'TABLE A~6. Geological Log LS-6194
Troyer Brothers- TB-4

Lithology

MARL, olive | gray(5Y 4/2), lime mud with mixed composition of 30 —40%
medium to fine grained quiartz $and and silf, 30 40% shelly wackestone

-fragments; some phosphorite; 25.= “35% shells, low hydraulic conductivity. '

MARL, olive gray (5 Y 5/2): composition: 60 — 70% shells, 30 ~35%
medium to fine gramed quartz sand and sﬂt, 5 — 8% phosphorite, low
hydrautic conductivity,

LIMESTONE and MARL, 1ight olive gray (5Y 6/2) and light gray (5Y 7/2),
‘sandy molluskan wackestone (70 - 80%) and marl (20 -30%); wackestone ~
hard, 3 - 5% phosphorite, very high moldic porosity, some intergranular
porosity; Marl — 50~ 60% meditm to fine grained sand and silt,"15 —20%
shells, some phosphorite, medium hydraulic conductivity.

LIMESTONE light olive gray (5 Y 6/2), sandy molluskan wackestone;
moderately hard, dense; some fine'to very fine grained quartz sand and silt,
10— 15% phosphorite, mtergmnular moldm and vuggy poromty, medium to

" low hydrauhc conductivity.

stsmg sample (likely marl and/or hmestonc)

"MARL and LIMESTONE light gray (5 Y 7/2), wackestone (50%) hard and
marl (50%) with mixed composition of 50 -60% medium to fine grained
quartz sand'and silt (moitly mediom grained), 10-15% shells, 5 -10%
'phosphorite; low hydrautic condiictivity.

LIMESTONE (90%), light gray (5 Y 7/2), wackestone, hard, low hydraulio
conductmty; Marl ( 10%)- composed of 40 — 50% fine to very fine grained
quartz sand and silt, 30'- 40% oyster shells’ fragments, some phosphorite,
low hydraulic conductmty

LIM:ESTONE, light gray (5 Y 7/2), sandy wackestone, 30 - 40% medium to
fine grained quariz sand and silt, 10— 15% phosphorite, 15 —25% shells,
low hydraulic conductivity. ' :

MARL, light gray (5 Y 7/2), composed of lime mud with 70 — 75% fine
grained quariz sand and silt, 8 -10% phosphorite, 10 - 20% shells, low
hydraulic conductivity.

LIMESTONE, light olive gray (5 Y 6/2), sandy molluskan packstone,
moderately hard, 15 —20% phosphorite, very grainy, high moldic
intergranular, and possibly channel porosities, high hydranlic conductivity.




Depth
(ft bls)

124.0~125.0

125.0 -~ 130.0

130.0 - 131.5

131,5 - 136.0

TABLE A—6. Geological Log L.S-6194
Troyer Brothers—- TB-4

Lithology

LIMESTONE light gray (5 Y 7/ 1), sandy molluskan packstone /

 wackestone, moderately hard, 10 -15% phosphorite, aragonite (2 — 5%),

high mterg_ranular, moldic and vuggy porosities, medium to high hydraulic

conductivity.

LIMESTONE, light gray (5 Y 7/1), sandy molluskan wackestone,
moderately hard, 15 — 18% phosphorite, some fine grained quartz sand,
high moldic, intergranular, and vuggy porosities, medium to high hydraulic
conductivity. -

'LIMESTONE (60%) as above MARL (40%), light olive gray (SY 6/2), lime

mud with 70.— 75% medium to fine grained sand and siit (mostly fine
grained), 10 -12% shells, 10 15% phosphorite, low hydraulic conductivity.

MARL, olive gray (5 Y 5/2), clay and lime mud wlth 50 - 0% fine to very
fine grained quartz sand and silt, 20 -25% phosphorite, 5 -10% fine shell
fragments, low to very low hydraulic conductivity.



TABLE A~7 Geological Log LS-6229
Troyer Brothers - MW7D

Location: SW'%, SE %, Sec. 4, Township 46 South, Range 27 East.
Lee County Florida
Lat. 26° 29.756%, Long, 81° 36.972’

Depth | ' Lithology
(ft bls) '
0-4 'SAND very pale brown ( 10YR 8/2), fine quartz sand, moderate to poorly

sorted, sub-rounded, 1-2% phosphorite nodules, less than 1% iron
stainmg. ‘medium intergranular porosity, medium hydraulic conductivity.

4-55 SAND, brown (10YR 5/3), fine quartz sand, moderately sorted, trace
phosphorite nodules, medium intergranular porosity, medmm hydrauhc
conductivity.

5.5-10.3 SAND, pale brown (10YR 6/3), fine quartz sand, moderate poorly sorted,
sub-angular, 1% phosphotite nodules, trace iron staining, medium
intergranular porosity, medium hydraulic conductivity.

10.3 —~14.1 SAND, light brownish gray (10YR 6/2), fine to very fine quartz sand,
moderately well sorted, sub-angular, 1-2% clay, 1% phosphorite nodules,
medium intergranular porosity, medium hydraulic conductivity. .

14.1 - 15.9 SAND, white (2.5Y 8/1), fine to very fine quartz sand, sub-rounded,
moderate to poorly sorted, 1-3% phosphorite nodules, 1% shell fragments,
most aragonite remaining, medium intergranular porosity, medium
hydraulic conductivity.

15.9—16.3 SAND, mottled pale yellow (5Y 8/2) and dark erayish brown (10YR 3/6),
fine to very fine quartz sand, 3-5% iron staining, 3% shell fragments, trace
phosphorite nodules, moderately well sorted, sub-angular, medium
intergranular porosity, medium hydraulic conductivity.

16.3 - 17.4 MARL, pale yellow (2.5 Y 8/2), 65-70% fine quartz sand, sub-rounded,
moderately well sorted, 25-30% shells and shell fragments (Turitella), 2-
5% lime mud, trace phosphorite nodules, medium intergranular porosity,
medium hydrautic conductivity.

17.4 - 182 LIMESTONE, sandy wackestone, hard, pale yellow (2.5 8/3), 10-15% fine
quartz sand, lime mud matrix, ~15% whole shell and fragments, most
aragonite remaining, gastropod and bivalve molds, low moldic porosity,
low hydraulic conductivity. ,




TABLE A — 7. Geological Log L$-6229
Troyer Brothers — MW-7D

Depth ) . Lithology
(ft bls) ~

- 18.2-20.0 LIMESTONE, sandy fossil wackestone, medium hﬂrd, gray (SY 6/1), 30-
35% fine quartz sand, ~20% lime mud, large bivalve fossils, ~45% whole

shell and fragments, ~20% aragonite remaining, medium moldic porosity,
medium hydraulic conductivity.

20.0-21 5 SAND, pale yellow (2.5 8/2), fine to-very fine quartz sand, whole shell

and fragments (Chione), lime mud, 2-3% phosphorite nodules,
intergranular porosity, medium hydraulic conductivity,

21.5-235 MARL pale yellow (2.5Y 8/2), ~30% fine quartz sand, lime mud, shell
fragments, ~50% aragonite remaining, some lithified pieces, medmm
intergranular porosity, moderate/low hydraulic conductivity.

23.5-26.0 MARL, light gray (5Y 7/1), ~50% quartz sand, ~30% whole shell and
fragments, ~20% lime mud; much calcite replacement, ~20% aragonite
remaining, medium intergranular porosity, medium to low hydraulic
conductivity.

26.0~29.0 MARL, light gray (5Y"7/2), ~50% fine quarfz sand, ~30% whole shell and
fragments (Turitella), ~20% lime mud, most aragonite remaining,
intergranular porosity; meditm hydraulic conductivity.

29.0 —30.0 MARL, same as above with small slightly lithified pieces.

30.0 — 33.0 MARL, light gray (2.5Y 7/1), ~20% fine quartz sand, ~10% lime mud,
~70%: shiells; most aragomte remaining, mostly whole bivalve shells,
. meditim intergranular porosity, medium hydraulic conductivity.

33.0—34.5 MARL, light gray (2.5Y 7/2) with limestone (wackevto e lithics), hard,
: ~50% sand, ~15% Jime mud, 30-35% shells, most aragonite remaining,
mostly bivalves, trace phosphorite nodules, very low channel porosity,
medium hydraulic conductivity.

145 -36.4 LIMESTONE, skeletal sandy wackestone, medium hard, pale yellow (2.5Y
~ 7/3), ~30% sand, ~20% lime mud, ~50% shell, mostly bivalves, some
gastropods, most aragonite remaining, some calcite replacement, low
moldic and intergranular porosity, low hydrauiic conductivity.

36.4~37.0 LMESTONE, skeletal wackestone, bard, light yellowish brown (2.5Y 6/3),
~20% quartz sand, ~30% shell fragments, most aragonite remaining, 20-



TABLE A ~ 7. Geological Log 1.5-6229
- Troyer Brothers - MW-7D :

Depth ' Lithology
(ft bis)

30% calcite replacement, 2-5% phosphorite nodules, fime mud, calcite
filled moldfbuxrows, low moldic porosity, low hydraulic conductivity.

37.0-37.3 LIMESTONE, sandy molluscan wackestone; very hard, datk gray (2.5Y
4/1) and pale yellow (2.5Y 8/3), ~10% fine quartz sand, less than 10%
shells, 20-30% aragonite remaining, irregular caleite replacement

-throughout, low moldic and channel porosity, low hydrauhc conductivity.

373 - 37 8 LIMESTONE, sandy molluscan wackesfone, very hard; dark gray (2.5Y
3/1) and pale yellow (2.5Y 8/2), ~5% fine quartz sand in lime mud matrix,
~10% whole shell and fragments in:calcite matrix, bivalves (Chione) and
few gastropods, ~20% aragonite remaining, some:calcite and spar
replacement, low moldic porosity, low vuggy porosity with calcite spar
lining, low hydraulic conductivity.

37.8 - 39 5 LIMESTONE, clayey wackestone, soft, whits (2.5 81 ), mostly lime mud
with ~50% hard lithic fragments of sandy wackestone, [wackestone, hard,
gray (2.5Y 6/1) and pale yellow (2.5Y 8/2), calcite replaced shell molds,

5-7% filled cavities with laminated rim, very low moldic porosity], low
-intergranular- porosuy, low/very low hydrauho conductivity.

39.5-43.2 LIMESTONE wackestone, hm'd, light gray (2.5Y 7/1)and pale yellow
(2.5Y 8/2), replaced shell casts, less than 1% aragonite remaining, mostly
_ bivalves and coral, some spar lining, medium moldic and intergranular
porosity, medium hydraulic conductivity.

43,2-43.5 LIMESTONE skeletal wackestone, dark gray (2.5Y-4/1), very hard, ~15%
. whole shell and fragments with less than 20% aragonite temaining, mostly
bivalves and gastropods some spar lining, low moldic porosity, low
hydraulic conductivity.

43.5 -46.0 SAMPLE MISSING

46.0 — 47.0 LIMESTONE, mudstone, gray (2.5Y 6/1), very hard, 5-10% shell molds and
casts, almost no aragonite remaining, mostly bivalves, medium moldic and
intragranular porosity, medmm hydraulic conductivity.

47.0 —49.2 LIMESTONE, wackestone, light gray (2.5Y 7/2), hard, 2-3% fine quartz
sand, ~10% very small molds, most molds lined with calcite spar, mostly
gastropods and bivalves, medinm moldic and channel porosity, medium
hydrautic conductlvny

-




Depth
(ft bls)

492 ~513

51.3-53.1

- 53.1-5%62"

56.2 - 58.7

58,7 -59:8

59.8-61.7

61.7~§5.6

65.6 —66.8

TABLE A-17. Geoiogical Log 1.8-6229
.Troyer Brothers —- MW-7D

Lithology

LIMESTONE, mudstone/wackestone, light gray (2.5Y 7/1), hard, 3-5% very .
fine quartz sand, ~5% whole shells and fragments, mostly bivalves
(Chione) and gastropods (Turitella), ~30% aragonite remaining, medium
moldic and intergranular porosity, medium/low hydraulic conductivity.

LIMESTONE, mudstone, soft with hard limestone lithics: mudstone, pale
yellow (2.5Y 8/2), lime mud, 2-3% fine quartz sand, 2-3% shell
fragments, ~20% aragonite remaining; limestone, fossil wackestone, light
brownish gray (2.5Y 6/2), liard, ~20% whole shell, calcite replacement,
~20% aragonite remaining, low moldic porosity, very low hydraulic
conductivity. ‘

LIMESTONE, fossil wackestone, gray (5Y 6/1), ~10 fipe sand in lime mud
matrix, ~10% whole and fragmented shells, molds and casts, ~5%
aragonite remaining, some calcite spar, medium moldic and vuggy
porosity, medium hydraulic conductivity. ’

LIMESTONE, molluscan wackestone, gray (10YR 5/1), hiard, ~25% whole
shell and fragments, ~30% aragonite remaining, medium moldic, channel
and infragranular porosity, medium hydranlic conductivity.

LIMESTONE, skeletal wackestone/packstone; gray (2.5Y 6/1), hard 30~
40% shell fragments, some whole shells, bivalves (Chione) and gastropods
(Turitella), ~20% aragonite remaining, much calcite replacement, some’
calcite spar lining, medium moldic and vuggy porosity, medium hydraulic
conductivity. '

LIMESTONE, wackestone, very hard, gray (2.5Y 6/1), large and small shell
molds, no aragonite remaining, mostly bivalves, low moldic porosity, low
hydraulic conductivity. . ‘

LIMESTONE, skeletal wackestone, hard, light yellowish brown (2.5Y 6/3),
fragment and-whole shell molds, 2-3% aragonite remaining, larger molds
lined with calcite spar, medium moldic porosity, medimmn hydraulic
conduetivity. ' '

LIMESTONE, wackestone, medinm hard, light gray (5Y 7/2), small shell
molds and casts, no aragonite remaining, some calcite replacement, most
molds replaced with lime mud and lined with calcite spar, trace
phosphorite nodules, medium moldic porosity medium to Jow hydraulic
conductivity.



TABLE A -7, Geologlcsl Log LS-6229
Troyer Brothers — MW-7D

Depth thhnlogy
(ft bls)

66.8 — 69 5 LIMESTONE same as above.

69.5~175.3 LHV[ESTONE mudstone, soft, hght gray (5Y 7/2), small molds and casts,
no aragonite remaining, casts replaced with lime mud, 1-2% phosphorite
nodules, rmedium intergranular and low moldic poros1ty, low hydraulic
conductivity.

753 -77.0 LIMESTONE, same as above.
77.0-85.5 LIMESTONE, same as above,
85.5 ~86.2 LIMESTONE, mudstone, light gray (5Y 7/2), 5-10% fine quartz sand in

lime mud, 1-2% phosphorite nodules, medium intergranular porosity, low A

hydraulic conductivity.
86.2 ~96.4 SAMPLE MISSING.

96.4 —97.7 LIMESTONE, skeletal mudstong, medium soft, light gray. (5Y 7/2), lime -
mud, no aragonite remaining, trace calcite replacement, 2-3% phosphorite
nodules, high moldic porosity, medium hydraulic conductivity.

97.7 — 100.4 LIMESTONE, same as above vmh lafge whole replaced shells,

100.4 — 102.3LIMESTONE, skeletal wackestone , medium soft, pale-yellow (5Y 7/2),
lime mud, shells completely replaced with lime mud, ~30% oyster shells,
medinm moldic porosity, medium to low hydraulic conductivity.

~102.3 — 105.3LIMESTONE, moll_uscan mudstone, medium soft, pale olive (5Y 6/3), lime
mud, shell molds replaced with lime mud, no aragonite remaining, few
oysters, trace phosphorite nodules and needles, medium moldxc porosity,
medium hydraulic conductivity.

105.3 — 109.3LIMESTONE; mudstone, medium hard with hard oyster shells, light olive
gray (SY 6/2), lime mud, ~1% phosphorite nodules, small shell molds,

~10% large oyster shells, low moldic porosity, low hydraulic conductivity.

109.3 — 114.2LIMESTONE, skeletal wackestone, hard, light gray (5Y 7/2), lime mud, 2-
3% phosphorite needles and nodules, small shell molds, bivalves and
gastropods, no aragonite remaining, ~3% oyster shells, ~1% limestone
lithics, some peloids replaced with lime mud, medium mold porosity,
medium hydraulic conductivity

114.2 - 116.0 SAMPLE MISSING.




TABLE A —7. Geological Log L.5-6229
Troyer Brothers ~ MW-7D

- Depth ‘ Lithology
4 bls) :

116.0 - 123.7 LIMESTONE skeletal wackestone, hard, hght gray (5Y 7/2), large and
small shell and pelmd molds and casts, most casts replaced with lime mud,
no aragonite remaining, 2-3%, calcite replacement, 1-2% phosphorite
nodules, frace spar lining, medlum/hxgh moldic porosity, medium
hydraulic conductivity.

123.7 - 126 SAMPLE MISSING

126 - 127 9 LIMESTONE mudstone, soft, light olive gray (5Y 6/2), slightly indurated
. lime mud, ~2% shells, no aragonite remaining, few shell molds (mostly
gastropods) replaced with lime mud, very low moldic porosity and low
intergranular porosity, low hydraulic conductivity.

127.9 ~ 136 LIMESTONE, same as above.

136 - 139 MARL, dark gray (SY' 4/1), 15-20% very fine queirtz'sand, 5-7%
phosphorite nodules, ~10% shell fragments, ~60% lime mud, medium
intergranular porosity, medium to low hydraulic conductivity. '

'139-148 MARL, olive (5Y4/3), ~30% very fine quartz sand, ~10% phosphorite
nodules, trace forams, trace shell fragments, ~60% lime mud, medinm
intergranular porosity, medium to low hydraulic conductivity.

148 - 150 MARL, dark olive, gray (SY 3/2), ~30% very fine quartz sand, 10-15%
phosphorite nodules, some nodules platy and some pebble sized, 5-10%
shell fragments with ~20% aragorite remaining, trace clear fibrous
material (looks like salt precipitate), ~45% lime mud, medium

' imtergranular porosity, medium hydraulic conductivity.

156 —~156. LIMESTONE, mudstone, olive gray (5Y 4/2), soft, lenses of sand and shell
: fragments, ~5% fine quartz sand, 3-5% shell fragments, 2-3% phosphorite
nodules, medium intergranular porosity, low hydraulic conductivity.

156 ~157 LIMRBSTONE, fossil wackestone, dark olive gray (5Y 3/2), soft, ~35% lime
mud, 50-60% fossil shell fragments, 2-3% aragonite remaining, 3-5%
phosphorite nodules, medium intergranular porosity, med hydraulic
conductivity.

157 —169 .LIMESTONE, mudstone, soft, alive gray (5Y 4/2), ~5% very fine quartz
sand, trace phosphorite nodules, ~10% centric diatoms, ~85% lime mud,
medium intergranutar porosity, low hydraulic conductivity



- TABLE A ~7. Geological Log LS-6229
Troyer Brothers - MW-7D

Depth | © Lithology
(it bls)

169 ~ 170.5 LIMESTONE with MARL: limestone, mudstone, medium hard, olive (SY
5(3), ~1% phosphorite nodules, ~1% calcite filled pores, low intergranular
porosity; marl, black (5Y 2.5/2), ~30% fine quartz sand, 15- 20%
phosphorite nodtlles, ~30% shell fragments, 2-5% aragonite remaining,

medium/low intergranular porosity, medinm to low hydrauhc
conductivity.

170.5 — 178 LIMESTONE, skeletal wackestone, hard, white (5Y 8/ 1), shell molds and
casts, mostly bivalves and gastropods, 2-3% oyster shells, trace calcite
spar, large and small whole and fragments shells, shell replaced with lime

mud, no aragonite remaining, medium moldic porosity medium hydraulic
conductivity.

178 — 181.5 LIMESTONE, sandy wackestone, medium hard, ~5% fine quartz sand,
~10% carbonate sand, 1-2% phosphorite nodules, some shell molds and
casts replaced with limestone, trace aragonite remaining, medium to low
moldic porosity, medium/low hydraulic conductivity.

181.5 — 187 LIMESTONE, skeletal wackestone, pale yellow (5Y 8/2), hard,.shell molds
and casts, mostly bi'valves and.gastropods, casts replaced with limestone,
calcite and quartz sand in lime mud matrix, 2-3% quartz sand, ~20%

calcite with 5% spar lining, no aragonite remaining, high moldic poroslty,
high hydraulic condunctivity.

187-192 SAND, light gray (5Y 7/2), ~40% fine quartz sand, poorly sorted, sub-
rounded, 5-10% phosphorite nodules, 5-10% carbonate sand, ~40% lime
mud, trace calcite replaced shell fragments, medmm intergranular
porosity, medmm/low hydraulie conductivity. -

192 - 199 SAND,‘ same as above with ~5% shell fragments.

199-200 SAND, light olive gray (5Y 6/2), 60-70% fine quartz sand, moderately well
sorted, sub-rounded, ~1% phosphorite nodules, ~2% shell fragments,

~30% lime mud, medium intergranular porosity, medium to low hydraulic
conductivity.




TABLE A-8. Geological Log L.S-6230
Troyer Brothers - MW7S ' -

Location: SW %, SE Y%, Sec. 4, Township 46 South, Range 27 East
Lee County Florida
Lat. 26° 29.771°, Long,. 81° 36.874°

Depth - Lithology
(ft bls) -

0-0.8 SAND, light olive brown (2.5Y 5/3), fine/very fine quartz sand, moderately
pooﬂy sorted, sub-rounded slightly indurated, ~10% silt, ~50% iron
staining, few rootlets, tace shell fragments medium intergrantlar
porosity, some organics, medmm hydrautic conducu vity

0.8-2.4 SAND, grayish brown (2.5Y 5/2), very fine quartz sand, moderate sorted,
- sub-rounded, ~5% sﬂt, 2-3% iron staining, trace rootlets, trace phosphonte
nodules, ~2% organic, medium hydraulic conductivity

24-45  SAND, pale yellow (2.5Y 8/2), very fine quartz sand, moderate well sorted,
s-rounded, 2-3% iron staining, less than 1% phosphorite nodules trace
rootlets, medium hydraudic conductivity

4.5-55  SAND, grayish brown (2.5Y 5/2), fine/very fine quartz sand, ~5% lime
mud, 2-3% shell fragments, bivalves, ~20% aragonite remaining, ~1%

phosphorite nodules, trace orgamcs, ~1% iron staining, medium/low
hydraulic conductmty

55-17.1 SAND, brown (10YR 5/3), very fine quartz sand, moderately well sorted,
sub-rounded, trace phosphorite nodules, trace shell fragments, 2-3% clay,
mediom intergranular, medium hydrautic conductivity

7.1-9.4 SAND light grayish brown (10YR 6/2), very fine quartz sand, moderately
well sorted, sub-rounded, 2-3% large shell fragments, 2-3% clay, slightly
indurated, trace phosphorite nodules, medium intergranular porosity,
medium hydraulic conductivity

9.4-11.1 MARL, white (10YR: 8/1), fine/very fine quartz sand, moderately sorted,
sub-rounded, ~50% whole shell and fragments, ~50% aragonite
remaining, 1-2% phosphorite nodules, medium hydraulic conductivity

11.1-13.3 MARL, grayish brown(lOYR 5/2), ~30% very fine quartz sand, 5-10% lime
mud, trace iron staining and phosphonte podules, ~60% whole shell and
fragments, ~50% aragonite remaining, bivalves, medium intergranular
porosity, medium hydraulic conductivity



TABLE A-8. Geological Log L.S-6230
Troyer Brothers — MW7S

Depth _ Lithology |
(ft bls) - '

133 -17.6 MARL, pale yellow (2.5 8/2), a heterogeneous mixture of quartz and
carbonate sand in lime mud with 20-30% whole shell and fragments,
~50% aragonite remaining, medium intergranular porosity, medinm

hydraulic conductivity

17.6 —-18.0 MARL, gray (2.5 6/1), heterogeneous mix of quartz- and carbonate sand in
lime mud with 20-30% whole shell and fragments, mostly bivalves and
gastropods, some calcite replacément, medium intergranular porosity,
medium hydrauhc ‘conductivity .

T
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TABLE A—-9 Geological Log LS-6231
Troyer Brothers — MW6D

" Location: SWY%, NE ¥, Sec. 16, Township 46 South, Range 27 East
Lee County Florida
. Lat. 26° 28.550%, Long. 81° 37.102!

Depth : S Lithology
(ftbis)
02 SAND, dark olive gray (5Y 3/2), fine to very fine quartz sand, moderately

well sorted, sub-rounded, trace rootlets, iron staining and phosphorite
nodules medium intergranular porosity, medium hydraulic conductivity.

2-32 »‘ SAND browh (10YR 5/3), very fine quartz sand, moderately well sorted,
: sub-rounded, trace iron staining, phosphorite.nodulés and:organics,
medium mtergranular poromty, medium hydrauhc conductxvfcy

32-63 SAND dark ycllowwh brown (10YR 4/4) with very dark brown (10YR 2/2)
otgamc lénses (w6od?), sub-rounded, moderately well sorted, 35-50%
organic material, ~5% clay, trace-phosphorite nodules and iron staining,
medium intergranular porosity, medium hydraulic conductivity.

63—-8.7  SAND, white:(2.5Y 8/ 1), very fine quartz sand, sub~rounded, moderately
‘ well sorted, clean, ~2% phosphonte nodules, ~1% rootlets, trace iron
stannng medxum mtergranular poromty, medium hydreulic conductivity.

8.7-9.3  SAND, pale yellow Y 8/‘2), vcry ﬁne quartz sand, sub-rounded
moderately well sorted; 1-2% phosphorite nodules, trace rootlets, medium '
mtergranular porosny, medium. hydrauhc conductivity,

93-13.8

- meditm jiitergraguldr potosxty, madmm hydrauhc conductmty

13.8 - 14.0 SAND, mottled light gray (SY 7/1), and dark olive brown (5Y 3/3), very
fine quartz sand, sub-rounded, moderately well sorted, trace phosphorite

nodules, 1-2% orgamcs, medium mtergranular porosity, medium hydraulic
conductivity.

14.0-18 SAIMPLE‘MSSI'NG. '

18.0 - 18.5 MARL, light gray (2.5Y 6/3), very fine quartz sand, moderately well sorted,
: sub—roundjcd,' ~5% lime mud, 5-1% shell fragments, ~30% aragonite
remaining, ~1% phosphorlte nodules, medwm mtergranu}ar porosity,
medmm/low hydmuhc conductivity. .



Depth
(ft bls)-

18.5-202

202-21.9

21.9-22.6

226-229°

22.9-25.5

26.7 - 27.4

29.1-313

31.3-324

TABLE A-9. Geslogical Log LS-6231.
Troyer Brothers - MW6D

Lithology

MARL, pale yellow (2.5Y 8/2), ~45% fine quartz sand, moderately well
sorted, sub-rounded, ~30% carbonate sand, 10-15% lime mud, ~10% shell
fragments, ~20% aragonite remaining, trace phosphorite nodules, medium
mtergranular porosity, medium-low hydraulic conductwlty

LIMESTONE, skeletal wackestone, light yellowxsh brown (2.5Y 6/3), hard,
~30% gastropod and bivalve molds and casts, 5-10% aragonite remaining,
medxum-low moldlc and vuggy porosity, 1ow hydraulic conductivity.

LIMESTONE, molluscan wackestone, pale yellow (2 5Y 8/2), very smail
bivalve molds and casts, ~2% aragonits rémaining, ~2% carbonate sand,

calcite spar lining in few molds, irregular calcite replacement of matrix

material, meditm-low mold and | vuggy porosity, medlum hydraulic
- conductivity.

LIMESTONE, skeletal wackestone, grayish brown (2.5Y 4/2), ~40% shell
molds and casts, bivalves and gastropods, 5-10% aragonite remaining,
~2% finé sand; medibm moldic porosity, medium hydraulic conductivity.

LIMESTONE, wackestone, pale yellow (5Y 8/2), small bivalves molds,
‘trace forams, no aragonite remaining, 2-3% sand, trace calcite spar, low
moldxc porosity; low hydraulic conductivity.

LIMESTONE, skeletal wackestone, medlum hard, white (SY 8/1) with very
hard ~2%, light gray (5Y 7/1) limestone lenses, containing ~1% spar
replacemcnt, 5-10% sand, 30—40% shell. molds and casts, most replaced

with caleite, ~10% amgomte remmnmg, medium moldic and vuggy
porosity, medium hydraulic condiictivity.

LIMESTONE, molluscan wackestone, hard, light gray (5Y 7/1), 2-3% sand,
~30% shell molds and casts, 3-5%.aragonite remaining, Chiene, low
moldlc porosity, low hydraulic conduchvxty

LIMESTONE, skeletal wackestone, very pale brown (10Y 7/4), very hard,
3-5% calcite replaced carbonate sand, appears to have a slight fabric,
~20% shell, ~30% aragonite remaining, mostly gastropods and some
bivalves, 30-40% of molds and cavities lined with spar, medinm moldic
and vuggy porosity, medium-low hydraulic conductivity,

LIMESTONE, sandy skeletal wackestone, light gray (SY. 7/2), 40-50%
carbonate sand, ~20% whole shell and fragments, bivalves and gastropods,




Depth
(ft bls)

32433

33-38

38-39.2

392 -42.9

42.9-45.8

45.8 —48.7

48.7-49.4

494 —56

TABLE A-9. Geological Log 1.5-6231
Troyer Brothers - MW6D

Lithology

~20% aragonite remaining, some calcite spar reblacement of molds and
matrix material, very low moldic porosity, very low hydraulic
conductivity.

SAND, pale yellow (5Y 8/2), poorly sorted, sub-angwar slightly indurated,
60-70% carbonate sand, 20-25% whole shell and fragments, mostly
bivalves with some gastropods, 10-15% lime mud; 1-2% phosphorite
nodules, medium intergranular porosity, medium-low hydraulic
conductivity.

SAMPLE MISSING.

SAND; pale yellow (5Y 8/2), 60-70% carbonate sand, poorly sorted, sub-
angular,.~30% shell fragments, trace phosphorite nodules, 1-2% quartz

sand, ~5% lime mud, medium intergranular porosity, medium hydraulic
conductivity..

LIMESTONE, molluscan wackestone/packstone, hard, light olive brown
(5Y 6/2), ~40% carbonate sand, ~40% whole shell and fragments, mostly
bivalves, ~20% aragonite zemaining,.~10% lime mud, ~10% calcite
replacement of matrix material, some large. corals, medium moldic and
hlgh/medmm intragranular porosxty, medium/high hydraulic conductmty

LIMESTONE, sandy skeletal wackestone, pale yellow (5Y 8/3), 40-50%
carbonate sand, 20-30% shell fragments, mostly bivalves and gastmpods
5-10% aragonite remaining, ~20% lime mud, trace calcite spar grain
replacement, low moldic porosity, low hydraulic conductivity.

LIMESTONE, molluscan wackestone, hm-d, light gray (2.5Y 7/1), 30-40%
carbonate sand, 20-30% whole shell and fragments, ~20% aragonite
remaining, some molds lined with spax, ~2% calcite grain replacement;
rare gastropods, low moldic porosity, low hydraulic conductivity.

LIMESTONE, wackestone, light gray (5Y 7/1), very hard, 2-3% carbonate
sand with intraclasts of previous limestone, 5-10% whole shell and
fragments, mostly bivalves, ~5% aragonite remaining, trace spar lining of
molds, low moldic porosity, low hydraulic conductivity.

SAMPLE MISSING.



TABLE A-9. Geological Log LS-6231
Troyer Brothers — MWe6D

Depth ‘ Lithology
(£t bls)

56-59.9 LIMESTONE, mudstone, pale ye]]ow (5Y 8/2), hard, 5-10% shell molds-
and casts, no aragonite remaining, trace sparlining and phosphonte
needles, low moldic porosity, low hydraulic conductivity.

509 - 64.3 LIMESTONE, sandy mudstone, pale yellow Y 8/2), ~10% sand, ~5%
sheill molds and casts, no aragonite remaining, sparse oyster shells,
medium-low moldic porosity, low hydraulic conductivity.

64.3 —64.5 SAND, gray (5Y 5/1), a heterogeneous mixture of carbonate sand, shell
 fragments, silt and clay, ~20% shell, ~20% aragonite remaining, medium
intergranular porosity, low hydrailic conductivity.

645 —65.0 LIMESTONE, skeletal wackestone , gray (3Y 6/1), ~5% sand, ~30% shell
' molds and casts, 2-3% aragonite remdining; bivalves (Chione) and
gastropods (Turitella); trace phosphorite nodules, medium-high moldic
porosity, medium-high hydraulic conductivity

650-67 SAMPLE MISSING.

67 -68.8 LLMESTONE ‘sandy wackestone, soft, light gray (SY 7/ 1), 10-15%
' carbonate sand, 20-25% quartz sand, ~3% she)l fragments, ~10%
_ aragonité remaining, trace phosphorite nodules; lime mud matrix, medium
intergranular porosity, medium-low hydraulic conductivity.

68.8 —72.7 LIMESTONE,; sandy molluscan wackestone; soft, gray (5Y 5/1), ~50%
heterogeneous mix of quartz and carbonate sand; ~20% shell fragments,
~2(% aragonite remaining, Chione, frace phosphorite nodules, medium
intergranular porosity, low vuggy porosity; medium hydraulic
conductivity. ’

727 -75.1 LIMESTONE, skeletal wackestone, hard, light gray (5Y 7/2), ~10% sand,
~15% shell molds and casts, trace aragonite remaining, ~50% bivalves,
~50% disc shaped calcite replaced fossils (echinoderms?), sparse lenses of
abundant sand, medium-low moldic porosity, low hydraulic conductivity.

75.1-76 LIMESTONE; sand'ywackestone, medium hard, gray (5Y 5/1),
, heterogeneous mix of guertz and carbondte sand in a lime mud matrix,
~1% phosphorite nodules, ~1% shell ftagments, ~5% aragonite remaining,
- medium intergranular porosity, medlum-}ow hydraulic conductivity.

N

————
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Depth
(ft bls)

76-76.4

764 —~78

78-87

87 -89
89-90.8
90.8 - 108

108 -110-

TABLE A-9. Geological Log L.S-6231
‘Troyer Brothers - MW6D

Litimlogy‘ '

LIMESTONE; molluscan wackestone, soft, light gray (5Y 7/2),
heterogeneous mix of carbonate sand and shells (bivalves) in a lime mud
matrix, ~40% shell, ~5% aragonite remaining, medium intergranular
porosity, low hydraulic conductivity.

LIMESTONE, hard, gray (5Y 6/1), trace sand, 5-10% shell molds and casts,
no aragonite remaining, low moldic porosity, low hydraulic conductivity.

LIMESTONE, molluscan wackestone, hard, gray (5Y 6/1) and dark gray
(2.5 Y 4/1), ~3% sand, 5-7% shell fragments, ~5% saragonite remaining,
calcite replacement of shell and matrix material, trace spar lining of
molds, medium-low moldic porosity, low hydraulic conductivity.

SAND, pale yellow (2.5 8/1), fine carbonate sand, poorly sorted, sub-
angular-sub-rounded, ~2% coarse shell fragments, ~10% aragonite
remaining, silt and lime mud, intergranular porosity, medium-low
hydraulic conductivity.

LIMESTONE, molluscan wackestone, medium hard, light olive gray (Y
6/2), 60-70% carbonate sand in lime mud matrix, ~20% shell molds and
casts, ~5% aragonite Temaining, no aragonite remaining, medium moldic
and-infergranular porosity, medium hydraulic conductivity.

LIMESTONE, skeletal wackestone, medium hard, light gray (5Y 7/2), ~1%
sand, ~20% small shell molds and casts, bivalves and gastropods, no

" aragonite remaining, medium moldic porosity, medivm-low hydraulic
conductivity.

LIMESTONE, skeletal wackestone, hard, light gray (5Y 7/2), ~1% sand, 50-
60% large shell molds and casts, bivalves and gastropods, no aragonite

remaining, some calcite replacement, high moldic porosity, high hydraulic
. conductivity.



TABLE-A-10. Geological Log 1.5-6232
Troyer Brothers - MW6S

Location: SW ‘/4, NE %, Sec. 16, Township 46 South, Range 27 East-

Depth
(k¢ bls)

0-0.8

0.8—-2.4

244

8.8-11.8

Lee County Florida
Lat. 26° 28.554, Long. 81° 37.098’

Lithology

SAND, very dark grayish brown (2.5Y 3/2), very fine quartz sand,
-moderately well sorted, sub-rounded, rootlets, 3-5%phs nodules, ~2% iron
staining, medium intergranular porosity, medium hydraulic conductivity

SAND, light brownish gray (IO_YR 6/2), very fine quartz sand, moderately
sorted, sub-rounded, ~1% organics (wood?), ~2% phosphorite nodules,
trace iron staining, medium intergranular porosxty, medium hydraulic
conductmty

SAND, dark brown (10YE 3/3), very fine quartz sand, moderately well
sorted, sub-rounded, ~1% organics, ~50% iron staining, trace phosphorite ‘
nodules, medium intergranutar porosity, medium hydraulic conductivity

SAND, dark grayish brown (10YR4/2), fine/very fine quartz sand,
moderately well sorted, sub-rounded, ~1% phosphorite nodules, trace iron
staining, medium intergranular porosity, medium hydrautic conductivity

SAND, black ¢! OYR 2/1), fine quartz sand, muderately poorly sorted, sub-
rounded, ~3% phosphorite nodules, ~5% clay, ~5% organics, medium
intergranular porosity, medium hydraulic conductivity

SAND, very dark grayish brown (10YR 3/2), very fine quartz sand,
moderately sorted, sub-rounded, rootlets, 10-15% silt and clay, 2-3% iron
staining, frace phosphorite nodules, medxum mtergranular porosity,
medium hydranhc conductivity

SAND, very pale brown (10YR 7/3), fine/very fine quartz sand, well sorted,
sub-rounded, ~1% phosphonte nodules, some pieces slightly indurated,
 medium intergranular porosity, medium hydraulic conductivity

SAND, while (5Y 8/1), fine quartz sand, moderately well sorted, sub- -
rounded, 1-2% phosphorite nodules, clean, medium intergranular porosity,
medium hydraulic conductivity




TABLE A~10. Geological Log 1.S-6232
Troyer Brothers - MW6S -

Depth , ' Lithology
(£t bls)

11.8 - 14.6. SAND, light gray (2.5Y 7/2), very fine quartz sand, moderately well sorted,
sub-rounded, 1%phs nodules, trace iron staining, clean, moderately
indurated, medium intergranular porosity, medium hydraulic conductivity

14615 SAND, hght gray (5Y 7/2), fine quartz sand, ~1% phosphonte nodules,
trace, iron staining, well sorted, sub-rounded, slightly indurated, medxum
intergranular porosity, medium hydraunlic conductivity



Hopping Green & Sams

Attorneys and Counselors

December 16, 2009

Jim Quinn

Florida Department of Environmental Protection
3900 Commonwealth Blvd. MS-47
Tallahassee, FL 32399

Henry Bittiker

South Florida Water Management District
3301 Gun Club Road

Building 2 :

West Palm Beach, FL 33406

Re: Lee County Amendment 08-1 CPA 2008-00006-DR/GR

Gentlemen:

On November 18, 2009, Lee .County (“County”) transmitted its 09-1 proposed
Comprehensive Plan Amendment package (“Amendment”), also identified as CPA
2008-00006 DR/GR Study implementation, to the Department of Community Affairs
(“DCA" for review. The Amendment proposes significant changes to the Lee Plan
including to the Future Land Use Element, Future Land Use Map Series; Community
Facilities and Service Element, Conservation and Coastal Management Elements.

Our clients, the Troyer Brothers Florida, Inc. (“Troyer”), participated in
proceedings before Lee County and interposed objections to the Amendment at that
time. Troyer's existing uses and those proposed in pending applications will be
adversely affected if the Amendment is adopted as proposed.

The Amendment proposes addition of Map 24, the Historic Surface and
Groundwater Levels overlay to the Future Land Use Map series, amendment of Policy
1.4.5 and a new Policy 1.7.14, Together the proposed map and policies require every
applicant for a rezoning or development order within-the Density Reduction
Groundwater Recharge Area ("DR/GR”) to affirmatively:

...demonstrate compatibility with maintaining surface and groundwater
levels at their historic levels (except as provided in Policies 30.1.3 and
30.3.3) utilizing hydrologic modeling, the incorporation of increased

ATTACHMENT
C

Post Office Box 6526 Tallahassee, Florida 32314 119'S. Monrae Strest. Stite 300 (32301} 850.2272.7500 KA 228 8551 far  waww hoclaw eam



P

Lee County Amendment
December 16, 2009
Page 2

storage capacity, and inclusion of green infrastructure.! The modeling
must also show that no adverse impacts will result to upstream,
downstream, and adjacent property. Offsite mitigation can be utilized, and
may be required, to demonstrate this compatibility. Historic wet-season
water depths and hydroperiods are depicted on Map 24, based on detailed
analyses of 1953 aerial photography. Additional evidence as to historic
levels may be submitted during the rezoning or development review
processes. (emphasis added)

These requirements to “maintain” a historic water level and to “show” no adverse
impacts to upstream, downstream and adjacent property (even though it is apparent
that 1953 water levels have been substantially altered in 50 years) are directly in conflict
with each other. Those applicants that cannot make both demonstrations
simultaneously (i.e., all applicants) will be required to provide undefined off-site
mitigation to offset unspecified adverse impacts. This provision is vague and lacking in
articulated standards and so cannot be rationally and consistently applied.

Eailure to Consult with State Agencies with Water Resources Expertise

The County failed to consult or coordinate with either the South Florida Water
Management District (“SFWMD”) or Florida Department of Environmental Protection
("FDEP") with regard to its decision to seek restoration of conditions that have not
‘existed for over 50 years and which may be inconsistent with current water policies and
goals. In fact, numerous portions of the Amendment address local water resources and
wetlands, yet the County did not consult with the agencies charged with implementing
the State Water Resource Policy and with the water use and environmental resource
permitting programs under Chapter 373, F.S., - the SFWMD and FDEP. See Florida
States § 373.0361, 373.036, F.S. it does not appear that any of the many volumes of
water resources and wetlands data available in the public records of SFWMD or FDEP
were consulted in preparing the Amendments or the reports that purport fo underfie the
amendments. Therefore, it is clear that the Amendments are not supported by relevant
and appropriate data as required by Rule 8J-5.005(2)(a) and Sections 163.3177(6) and
- (8), F.8. ’ :

As further detailed below, it is clear that these portions of the Amendment also
have the potential o conflict with the permitting requirements of the FDEP and the
SFWMD.

Adverse Effects to On-Site and Off-Site Wetlands and Propetties

> Note the exceptions provided in Palicies 30.1.3 and 30.3.3 relate to mining within the proposed Future
Limerock Mining Overlay and the development of mixed-use communities. While Troyer has applications
pending for limerock mining, its parcel is located outside the proposed Overlay. Therefore neither
exception is facially applicable to Troyer's existing agricultural use. Further, as drafted, it is unclear
whether the provisions of the referenced exceptions could be applied to effect a less stringent standard
than that being proposed for non-mining/non-mixed use community [ands.
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The Amendment is not supported by relevant and appropriate data and analysis,
fails to react in an appropriate way to available data as required by Rule 8J-5.005(2)(a),
F.A.C., and Sections 163.3177 (6) and (8), F.S. and fails to establish meaningful and
predictable standards for the use and development of land in violation of Rule 9J-
5.005(8), F.A.C. because:

[}

1953 aerials are used as the baseline for “historic” water levels that
developments of all types, including mining, are required to meet within
the DR/GR in Southeast Lee County. (See Map 24 attached hereto.) The
only justification we can see for the use of the 1953 aerials as a baseline
is they may have been the best quality photographs that could be located.
There is otherwise no justification provided for attempting to reestablish
1953 conditions. This is not reliable, valid data to support the
Amendment.

Restoration to 1953 conditions will likely cause flooding or backwater
effects on cff-site properties, contrary to ERP requirements, as well as
State Water Policy. (See e.g., §373.414(1)(a)1, 3, F.S.; Fla. Rule Admin.
Code 40E-4.301(a)-(c)). While additional evidence of "historic" conditions
may be provided, the reference continues to mandate restoration to a
single point in time (i.e. 1953) hydrologic conditions, and the Amendment
arbitrarily defines “historic" as 1953 conditions.

The hydrologic study used by the County was based only on office review
of 1953 aerial photography with no ground truthing. Therefore, use of
those aerials as data and analysis cannot be considered scientificaily
accurate and would be unacceptable as a part of the permxt‘nng process
by the SFWMD, FDEP or County itself.

Establishment of water surface elevations known as the wet season water
table or control elevation is governed by the SFWMD or FDEP based on
rules of the state. Currently the control elevation is based on current
conditions, nct “histeric” conditions dating back to 1953. Attempting to
reverse decades of effects caused by multiple causes both on and off a
parcel is simply unsustainable and unjustifiable.

The County failed to provide data and analysis regarding whether the
proposed "maintenance of historic water levels” will provide any real merit
or benefit to what may already be a well functioning system. This data
and analysis is essential to determine whether the Amendment is
appropriate as proposed.

One result of the proposed Amendment is that water flows could be
reduced to downstiream areas which have designed and permitted wetland

Hopping Green & Sams

httorneys and Gounselors



4

Y

Lee County Amendment
December 16, 2009

Page 4

flowway communities that would be impacted as a result of the reduced

‘drainage.

From an engineering standpoint, it appears to be virtually-impossible to
restore these elevations without impacts to adjacent properties, since the
restoration requires that water be added to the system along with the
removal of the causes of the water level changes since 1953.

The portion of the Amendment which creates the mining overlay - the area
of the County approved for mining through 2030 — is based on an
underlying assumption that there will be “wall to wall” mining meaning that
the excavation pit footprint will encompass essentially all of the mine
property, including flood plains, wetlands and areas, which would be
subject to setbacks pursuant to FDEP and SFWMD rules. As such, the
Amendment ignores existing data and analysis from publicly available
sources with regard to the location of environmental resources and directly
conflicts with rules of the State.

Additional discussion of these matters is presented in Attachment 8 of the County
Transmittal Package to DCA, the SFWMD and FDEP specifically, in correspondence
and exhibits submitted on behalf of Cemex Construction Materials Florida, LLC.

Inconsistent with ERP/Water Use Requlatory Framework

The Amendment attempts to impose regulatory hurdies on activities within
wetlands and surface waters and/or pertaining to consumptive use of
water that conflict with the policies and regulations adopted by the DEP
and SFWMD, notwithstanding Lee’s long-standing policy to extend
deference to the substantial expertise of DEP and SFWMD with respect to
such issues, Specifically:.

= Policy 114.1.1 is amended to add a requirement that mitigation for
wetland impacts resulting from mining in the Overlay must be offset
by mitigation within Southeast Lee County. This geographic
constraint is in conflict with state statutes and regulatory policies
recognizing the importance of watershed-wide, regionally significant
mitigation and confiicts with state law allowing for mitigation banks

and other regionally significant off-site mitigation. See § 373.3135,
F.S.

= Policy 114.1.2 is amended to remove a restriction on the ability of
the County to independently review impacts to wetlands if those
impacts are specifically authorized by a DEP or SFWMD dredge
and fill permit or exemption. The County will now for the first time
independently review impacts from development in wetlands. The
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County has not adopted policies to establish appropriate standards
and criteria for this réview. Therefore, the Amendment fails to
establish meaningful and predictable standards for the use and
development of land and fails to provide meaningful guidelines for
the content of more detailed land development and use regulations
in violation of Rule 9J-5.005(6).

= The Amendment conflicts with state statutes governing permitting
of impacts within wetlands and surface waters by declaring that
limerock mining has effects on the surrounding area that cannot be
offset by mitigation. See Policy 30.1.1; cf § 373.414(1)(b), F.S.

CONCLUSION

We hope the information provided in this letter assists you in discharging SFWMD's
responsibility to prepare an agency comment letter to DCA consistent with the
requirements of Section 163.3184(4), F.S. We respectfully request that SFWMD object
to the Amendment for the reasons outlined above,

Please feel free to contact us with any questions or concerns.

Sincerely,

Vi Lpold

Susan L. Stephens
Vinette D. Godelia

cc:  Carol Wehie
Rick Cantrell

Hopping Green & Sams
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LANDSCAPE ARCHITECTS
To: Ms. Vinette Godelia, Esq.
From: Jodi Joseph, AICP ‘m
Date: December 14, 2009 .
RE: TROYER BROTHERS EXCAVATION

Lee County Comprehensive Plan Amendment CPA2008-06

Table 1{b) Year 2030 Allocations of the Lee County Comprehensive Plan (Lee Plan) sets forth
commercial and residential tand use allocations for the county at large, and for each of the
- county’s individual planning communities. The population projection for unincorporated Lee
County in 2030 is 495,000". Forthe Southeast Lee County Planning Community (a.k.a. Planning
Community #18), the table allocates a total population of 1,270 persons within its 81,249 acres
for the year 2030. '

Proposed CPA2008-06 proposes the creation of a Transfer of Development Rights (TDR)
program within the SE Lee County Planning Community. The study entitled Transferable
Development Rights in Southeast lee County included in the transmittal document as
Attachment 5 “analyzes the feasibility of a transferable development rights program and
provides detailed designs for potential Rural Villages and Mixed-Use Communities".” The plan
would create mixed use villages and rural villages consisting of commercial, civic and residential
uses at various nodes throughout the SE Lee County Planning Community to which

development rights are transferred.

While the transmittal document allows for as many as 9,000 TDRs to be created within the SE
Lee County Planning Community, it is not clear exactly to which planning community the TDRs
would be transferred. With only 114 households or a total population of only 265 persons
remaining within the SE Lee County Planning Community", the creation of any one mixed use or
rural village in this planning community without a commensurate increase in population
allocation for the planning community on Table 1{b) of the Lee Plan results in an internal
inconsistency in the Lee Plen. .

At the transmittal hearings, the Board of County Commissioners (BOCC) discussed the notion of
increasing the “multiplier” of any TDR that is transferred out of the SE Lee County Planning
Cormmunity, e.g., in instances where a TDR was transferred from SE Lee County to a Mixed Use
Overlay area in Lee County, The BoCC discussed adding a footnote to Table 1(a) of the Lee Plan
(Summary of Residential Densities) but did not discuss how such a TDR program could be
- accomplished within the constraints of the population densities allocated within Table 1(b).
Table 1(b) is specifically addressed in the transmittal document for CPA2008-06, but only for
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the accounting of mining acreage to be created by the Future Limerock Mining overlay map.
The population increase that would be necessitated to make the creation of rural or mixed use
villages viable is not addressed in the transmittal document.

What also-has not been programmed into the amendments is the expansion of infrastructure
necessary to serve the rural villages that are shown on the Rural Overlay. Clearly the densities
and intensities of use are at a level at which central utilities will be required. Policy 53.1.5
states, “No county development order under the Land Development Code for a residential
development more intense than-2.5 dwelling units per gross acre, for a commercial
development of more than 30,000 square feet of gross floor area, or for any industrial plant of
more than 30,000 square feet of gross floor area, will be issued in any franchised or certificated
water service area, or within Lee County Utilities' future service area, unless potable water
service, at the minimum acceptable level of service, is avai itable at the property line, or surety is
given that it will be installed prior to occupancy. This-policy will in no way exempt any
development of any size from meeting the levels of service reguired for concurrency under
_ policies 53.1.2 and 95.1.3.” Likewise Policy 56.1.5 indicates, “County development regulations
will be amended to specify that no county development order under the Development
Standards Ordinance for a residential development more intense than 2.5 dwelling units per
gross acre, or for any commercial or industrial development that generates more than 5,000

gallons of sewage per day, will be issued in any franchised or certificated sanitary sewer service

area, without a connection to such service if capacity is available at the minimum acceptable
level of service anywhere within 1/4 mile of the development. This policy will in no way exempt
any development of any size from meeting the levels of service required for concurrency under
Policies 56.1.2 and 95.1.3.” Policy 53.2.1 indicates that, “County development regulations will
be amended to specify that no building permit under the Land Development Code will be issued
in a franchised or certificated water service area, or within Lee County Utilities' future service
area, unless potable water supply will be availabie to meet current and projected growth
demands, or surety is given that it will be available prior to occupancy. This policy does not
exempt development of any size from meeting the levels of service required for concurrency
under Policies 53.1.2 and 95.1.3.” This is further reinforced by Policy 43.2.1 stating, “Through
county development regulations, require that developments with a Suburban Area density or

higher provide the following as needed, all of which wili meet the Americans with Disability Act

requirements:
« Bus accommodations such as dedicated transfer/loading areas, adequate lane
widths and turn-arounds;
e Bus shelters with route information displays;
« Bicycle storage areas near major bus stops; and
o Walkways for access 10 bus stops.”

Additionally, Palicy 67.3.4 states, “The County will forward all applications for rezonings and
comprehensive plan amendments that increase density on the Future Land Use Map to the
School District for review. The County will inform the School District of the affect of proposed
amendments upon school capacity.” There is no indication that either the CIE or the Schools
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element has been updated to provide for the establishment of the Rural Villages, creating the

possibility for internal inconsistencies resulting from adoption of the amendments.

"Tabie 1{b) of the Lee Plan Year 2030 Allacations provides a total population distribution of 495,000. Chapter | of
the Lee Plan [Vision Statement) notes that the projected popuiation in 2030 is 879,000, The difference must lie
within the exclusion of the population of incorporated municipalities {Cape Coral, Fort Myers, Fort Myers Beach,
Bonita Springs and Sanibet).

i potential densities are illustrated on Pages 3.10-11 of the report, but each strategy results in population
aliocations that exceed the 2030 build-out population allocation of 1,270 for SE Lee County Planning Community.
Details such as potential allowable residential density and non-residential intensities are nat identified in the
report.

% During recent quasi-judicial proceedings, Planning Staff stated that the SE Lee County Planning Community has
grown to 435 households. According te census data, the average household size in Lee County is 2.31 persons.
Applying this average household size to the 425 existing households in this planning community, the current
population is 1,005 persons in the SE Lee County Planning Community. if the current comprehensive plan is to
accommodate 1,270 persons, then, only 265 more persons (or 114 households) may be constructed in the SE Lee
County planning community.
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MEMORANDUM
FroMTHE

OFFICE OF COUNTY ATTORNEY

Dar:  Tuly 7, 2009

David M, Owen
County Attorney

’ _ \ L
To: Board of County Comrmissioners : From: fﬁ \_Q @.’-——\_‘ .

RE: Potential Legal Issues Relating to the Proposed Revisions to th;a
Compreheusive Plan Based on the Dover Kohl Study, CPA 2008-06

My office has reviewed the proposed Comprehensive Plan Amendments for Southeast Lee County
pertaining to planning for the Density Reduction/Groundwater Resonrce Atea prepared by Dover Kohl &
Partaers. We have identified and are outlining several legal issues that may arise from the currently proposed
changes to the Plan:

1. Vision Statement for Southeast Lee County.

The Vision Statement for Southeast Lee County seferences a restoration of existing farm lands. Itis -

unclear in the text asto who ‘will be responsible for restoring existing farmlands. Ifit will be the County, what
is the funding source for the restoration effort? By what vehicle will this be accomplished? Lee Plan Policy
158.6.,1 requires that the County assess the financial impact of new regulations on the local economy before
adopting new regulations that will potentially impose new costs to taxpayers. What is the estimated
cost/economic impact to the farm lands propetty owners for implementing restoration as envisioned by the
proposed text? ' '

" Agricultural activities are typicaliy notsubjectto local permitting. Ifexisting farming operations will
be required to alter a property’s configuration such fhat less area is available for existing agricultural pursuits,
the requirement may likely expose the County to potential liability under the Bert J. Harris Private Property
Protection Act (Bert I. Harris Act) or to claims of teking by inverse condemnation.

2, Future Land Use Policy 1.2 2.

Tradeport,

The proposed text stating that limerock mining may be approved throu ghplanned developments within
the Tradeport Future Land Use category may be problematic. It creates an inconsistenscy within the Lee Plan.
Mining is not similar to the character of development anticipated within the Tradeport category. The LeePlan
authorizes uses charactetized as employment centers ‘consisting primarily of commerce, light industrial,

_yesearch, and lodging in this category. The conversion of Tradeport classified properties to mining use is not

consistent with the objective of the Tradeport Fuinre Land Use category, which is to expand the County’s
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RE:  Potential Legal Tssues Relating to the Prupose.d Revisions to the
Comprehensive Plan Based un the Dover Koht Study, CRA 2008-06

employment base and provide support to the Auport Development within the Tradeport class1ﬁca(:10n is
encouraged to include a mixture of land uses that are described in Policy 1.2.2.

The County added more than 1,400 actes to the Tradeport category south of the Airportin 1994 to

ensure adequate land would be avaﬂable to promote the expansion of the Cowtity’s employment base, (See
Lee Plan Policy 2:4.4.) The loss of those nearly 1,400 acres-of Tradeport classificd lands to mining activities
ig notproposed forrecoupment elsewhere, LeePlanPolicy 158.3.5 requires the County to ensure that adequate
land is aflooated in the Lee Plan to mest future commertecial, industrial, agricultiral, and residential needs of
its residents. In arder to be cobsistent with the Economic Element of the Lee Plan, the proposed plan
amendrnent will need to address-the potential loss of appxoxmlaiely 1 400 acres of land to mining activities
that are cunenﬂy classified for Tradeport uses,

v 3.'. Pohcv 1.4.5. and Pohcv 1.7. 14

The proposed revisions fo these pohmes state tha:t land use in the DR/GR must be compatible with’

maintaining surface and ground water at historic levels, now identified as the depths and hydroperiods based
on the Kevin Erwin Emalysxs of 1953 conditions. To the extent 1953 conditions no longer exist, the use of the
word “maintaining” in the first sentence of the policy .creates an irpression that. existing surface and
groundwater lévels may not be degraded. However, the reference to the 1953 conditions later in the policy
implies an aﬁﬁrmaﬁve obhga’aon to “restore” existing conditions rather than simply maintain them,

Ihc obhgailon to restore is confirmed by the pr0posed additions to the text of Policy 1.7. 14., which
states in the Brwin Report and detailed analysis of 1953 aerials that they will be the basis for determmzng
compliance with Policy 1.4.5. Ttis clear that the expectation is that new developmcut must restore surface
and groundwater depth and hydroperiods fo 1953 condmons

Tfrestoration to 1953 conditions is the mtended result, then there is a legal issue with regard to how

' therestoration of water depths and hydroperiods will affect upstream and downstream property owners. Other

property owners may likely be impacted if e)ustmg development approvals or farming operations were
designed based on existing conditions. »

Ifthe restoration of hlstorical flows impacts upstream and downstresm property owners, this impact
may likely subject the County to liability under a possible claim of inverse condemnation. Recent case law
from of the Florida First District Court of Appeals advises that alteration of existing water flow patterns
creates liability on the local government, even if the changes in water patterns are fo restore historic
conditions, if the alterations of the existing condifions result in negafive impacts to other property owners.

(See also Policy 30.1.3., which reiterates the regwrementto r estore depths and hydroperiods to 1953 levels.).
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i?E: Potential Legal Issues Relating to the Proposed Revisions to the
Comprehensive Plan Based on the Dover Kohl Study, CPA 2008-06

Itis also unclest who will perform the restoration on agricultural properties curreritly in operation on
the date of the proposed Plan amendment. Is the restoration requirement applicable only to new Agricultnral
operations, or is it intended to apply to existing operations as well? If the restoration of flows, ete., impact
areas that could otherwise be placed info active agricultural use, will this adversely impact the “right-to-fatm”
as protected by Florida Statutes? Typically, agricultural operations are not subjéct to the local devalopment
permitting process. There is a question as to how the restoration requirement to be implemented. . It ig not
clear who will be responsible for performing the restoration referenced in connection with agricultural
properties,

4 Policy L45.2.c. - Density Reduction Groundwater Resource Policy

Proposed language in subsection ¢, may expose the County to liability under the Bert T. Harris Act.
Bxisting mines are not subject to the exﬁnguxshmen‘c of residential density for lake areas mined. The
application of the proposed language to existing mining operations will result in 2 loss of development
expectations thet existtoday. Further, the exclusion of ining lakes from the area considered for the purposés
of calculated residential density differs from the standard that is applicable elsewhers in the County, where
man-made lakes are typically considered in the calculation of residential density, The proposed textin Policy
30.3, reiterates that mining activity extinguishes the property owner's tight to utilize lake area for the
calculation of density on the property. This loss of post mine development potential may likely expose the
County to liability under the Bert J, Harris Act on existing operations and may poss1bly subject the County
to liability on future proposed operatmns as well,

The following text within Proposed Policy 1.4.5.2.c should be deleted from consideration:

. Residential uses, other than a single bonafide carefaker's residence or a
resident manager's unit, are not perrmitted in conjunction with piivate
recreational uses or mining activities. Residential density assaciated with
land zoned. Private Recreational Facility will be extinguished and cannot be
transferred, clustered, or otherwise assigned fo any property in accordance
with Policy 16.2.3. Residential density of mined land will be extinguished
unless it is transferred to an eligible property in accordance with Pollcy
30.3.3. .

The ext regarding Private Recreational Facilities is unnecessary. The last sentence does not
recognize post mining density approval existing at this time as discussed above. It also does not account
for the marlcet factors and firture Commission vision(s) thet may prevail in the future, when post mining
development approvals will be actually sought,
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Comprehensive Plan Based on the Dover Kohl Study, CPA. 2008-06

5/ Policy 1, 4 S d, (Policy 1.7,12 and Man 14). -~

‘Subsection d. of Polwy 1.4.5. statés that sufficxcnt land exists near a 1Iadmona1 Alico Road
corridot to meet the regional dernand for limerock to 2030, However, Map 14 includes approximately
1,400 acres in the Tradeport category (mentioned previously in Paragraph 2., above), as well as significant
acreage in the DR/GR proximate to the University Community that is owned by persons who have

expressed no intention to pursue mining. Certain areas south of Alico Road, if mined as recommended by - .
proposed Map 14, will impact existing communities and the University. This potential impact is confrary . .

- to Goal 10 of the Les Plan, whicki discourages the approval of nataral resource exiraction operations, if
adverse cffects on surrounding land uses cannot be mmmnzed or eliminated.

Map 14 should be modified to remove the above referenced areas ﬁom the classification of
“preferred mining”, The removal of this property will lilely require the designation of new/additional
other lands in oxder to maintain the representation that suﬁicxent land is designated to meet the region’s

" need for hmerockto 2030. -

6. , Pohcv 1.7. Pubhc Accxmsmon Overlav

This pohcy states that the Publit Acquisition Overlay does not restrict the use of land “in and of
itself,” but this is less clear in the policies under Goal 30. It would be helpful to reiterate the point in the
Objectives and Policies that follow Goal 30.

7. Pohc 1.7.13. - Rural Residential Overlay (M
Transfen'ed Development Rights

1 Policy 30.2.3.2.(c). and references to

These pohc1es and Map identify M!xed Use Communities along State Route 82 (SR 82)asa
proferred aren to cluster development of commercial, industrial, and residentiel uses: These Mixed Use-
Communities are also identified as potential receiving sites for Transferred Development Rights
(“TDR’s”) created within the DRGR. The goal of concentrating development within nodes along the south
side of the SR 82 corridor is first stated in Policy 1.7.13 by reference to Map 17 and then reiterated in
Policy 30.2.3.2.(c). SR 82 currently operates below the adopted level of sexvice on all segments, For this
reason, no. development orders or building permits can be issued along this corridor unless construction of
improvements to widen SR 82 are included in the first three years of the FDOT five-year wotk prograrm.
As of today, there is only a PD&E Study underway for improvements east of Lee Boulevard. No funds are
identified in the five or ten-year work program for right-of-way acquisition, pexrmitting or construction.
Moreover, Lee Plan Map 3A (2030 Financially Feasible Transportation Plan) does not reflect
improvements to SR 82 until 2030. Finally, the MPO Long Range Transportation Plen does not include
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RE;  Potential Legal Issues Relating fo the Proposed Revisions to the
Comprehensive Plan Based on the Dover Kohl Study, CPA 2008-06

improvements to SR 82 east of Lee Boulevard as a financially feasible improvement by 2030. Given these
facts, it is not reasonable to assume the development of Mixed Use Communities along SR 82, because
permitting cannot be achieved within the current plauning horizon of the Lee Plan.

Reparding the proposed creation and use of TDRs, it is our understanding that the details of the
TDR program will be released shortly in the form of a repott. Once our office has had an opportunity to
review this report, firther adjustments to the proposed Lee Plan Policies may be nccessary to ensure the
viability of the TDR program.

3. Pro 'osc_:dPoIic 30.1.1. - Proposed Policy fot Limerock

.This policy may potentially subject the County to claims under the Bert J. Harris Act, Policy
30.1.1. states that new and expanded limerock mines will be allowed only in the areas identified on Map
14. Mining will be precluded in othey areas until there js a “clear necessity” to do so and Map 14 is
amended through the comprehensive plan amendment process. Exposure to liability under the Bert J,
Harris Act arises from restricting other areas containing material suitable for imerock mining within
Southeast Lee County from mining pursuits; These properties are precluded from limerock mining unless
it can be established there is a “clear necessity® to expand the areas already designated for mining on. Map
14. The Lee Plan must be amended to change Map 14 to include the property before an application to
mine may be considered by the County.

Furthei-, to the extert Map 14 designates property that is not currently mined as preferred mining
- areas, it Is important to establish that there is sufficient credible data (soil borimgs, ete.) to substantiate the
designation of those properties as suitable for mining.

9, Proposed Policy 30.1.4., Subsections 1 through 3. - Limerock Mining

These new policies may negatively impact the ongoing efforts to achicve settlement of the current
Florida Rock lawsuit. Settlement discussions are currently underway to achieve a resalution and the
proposed policies are inconsistent with the direction of those dlscussmns

Proposed Policy 30.1.4.1. limits an existing mine witb development order approval from amending
the development order to dig a larger pit on the property The County may face challenges wnder the Bext
J. Harris Act, since-the right to apply for an expansion of a mine footprint is currently avaﬂable under our
existing regulations.
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RE:  Potenfial Legal Issues Relating to the Proposed Revisions to the
Comprehensive Plan Based on the Dover Kohl Study, CPA.2008-06

The text in proposed Policy 30.1 4.2. is not consistent with the text in 30,1.4,1, The new Land -
Development Code regulations combine zoning and development order processes into one permlttmg
procedure for mining operations.

10. Policy 30.2.4. - Restoration of Crmcal Lands in Southeast Lee Countz

Thera is ho identified ﬁmdmg source for thc proposed restoration effort. In what pcnmttmg
context does Lee County have the ability to impose restoration on property that is not seeking approval to
mine pursuant to Map 147 Agricultaral operations do not require local permits for the most part. If
scattered Jarge lot residential development continues in the areas outside of preferred mining, there is no
jdentified means for accomplishing the restoration of those Jands, Lee Plan Policy 158.6.1 requires an
assessment of the financial impact of proposed regulations prior to adopting the new regulation. Has the

-financial impact to private property owners been performed and analyzed? H the County is to bear some

or all of the cost of that restoration, there is no proposed funding source for this restoration effor’t

11. Policy 30 3 5, Proposed Pohcy for Resxdexmal Mixed Use Develojc_)ment .

Proposed Pohcy 30.3.5. states that Lee County will estabhshand fund & DR/GR TDR bank that
will offer to purchase davelopment rights for tesalc Again, a fundmg source for this pro gram has not
been identified.

These are some 5nitia‘1 Iegal issues that need to be addressed by staff and the Board as they préccéd
with the consideration of the Leo Plan amendments proposed by Dover Kohl & Partners. We wﬂl address
them in additional detaﬂ as the Comprehenswe Plan revisions progress,

DMOG/dm
xc:  Andrea Fraser, Deputy County Attomey
John Renner, Chief Assistant County Atorney
Donna Marie Collins, Chief Assistant County Attorney
- Dawn Perry-Lehnert, Assistant County Attorney
Karen B. Hawes, Interim County Manager
Mary Gibbs, Director, Department of Community Development
Paul Q*Connor, Director, Planning Division
‘Wayne Daltry, Director, Smart Growth )
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Florida Department of Transportation

STEPHANIE €. KOPELOUSOS
SECRETARY

CHARLIE CRIST
GOVERNOR

February 26, 2010

The Honorable Tammy Hall, Chairman

Lee Counly Board of County Commissioners
Post Office Box 398

Fort Myers, Florida 33902-0398

RE: Adopled Lee County Comprehensive Plan CPA 2008-06 - FDOT Comments on
Irmplemenling the DR/GR Study

Dear Commissioner Hall:

The Flornda Depariment of Transportation has reviewed the County's recently adopted
comprehensive plan which incorporates the recommendations of the report Prospects for
Southeast Lee County: Planning for the Density Reduction/Groundwaler Resource Area and
offers the foliowing comments.

1. The amendmeni establishes a transfer of development rights (TDR) program for large
contiguous and smaller non-continuous tracts in the DR/GR that, when implemented, will
promote "significant” commercial and civic land uses in lour fulure receiving areas on S.R.
82 in east Lee County. Two of these designated Mixed-Use Communities are located
along sections of S.R. 82 that do not currently meet the adopted level of service (LOS)
standard for the Florida Strategic Intermodal System (S1S). The other two designated
receiving areas are located aiong sections of S.R. 82 that are not projected to meet the
adopted LOS standards by the year 2030.

As you know, there are currently no FDOT, MPO, or Lee County financially feasible plans
lo construct capacily improvements on S.R. 82 in east Lee County. Therefore, adoption of
any land use policies resulling in development that adds trips to these portions of S.R. 82
necessitates the County implemeni strategies to address current and projected LOS
deficienciss.

o

The State of Fiorida needs o consider the sourcing of aggregates (aka crushed stone) on a
statewide basis as FDOT is the State's largest user of this resource. In the development of
this ptan amendment, Lee County Staff, the DRGR Advisory Commitiee and the “"Prospects
for Southeast Lee Counly — Planning for the Densitly Reduction/Groundwater Resource
Area (DRGR)" Reporl (Dover Kohl DRGR Report) did not consider aggregate production
from a slatewide perspective as required by Chapter 337.0261(3) Florida Statules.



The Honorable Tammy Hall, Chairman

Adopted Lee County Comprehensive Plan CPA 2008-06 - FDOT Comments
February 26, 2010
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cc: Commissioner Bob Janes, District 1
Commissioner Brian Bigelow, District 2
Commissioner Ray Judah, District 3
Commissioner Frank Mann, District 5
Debbie Hunt, FDOT Assistant Secretary, intermodal Systems Development
Kevin Thibault, FDOT Assistant Secretary, Engineering and Operations
Mary Gibbs, Lee County Director of Administration
Scott Gilbertson, Director, Lee County DOT
Kathleen Neill, Director, Office of Policy Planning
Rob Magee, Planning, Office of Policy Planning
Kathleen Toolan, Assistant General Counsel, Office of General Counsel
Thomas Wright, Chief Counsel, District 1
Johnny Limbaugh, Director, Southwest Area Office
Dick Combs, Director, Transportation Development
Deborah Snyder, District Materials Research Engineer, Districts One & Seven
Lawrence Massey, Growth Management Coordinator, Southwest Area Office
Mark Clark, Community Liaison, Southwest Area Office
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