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Introduction 

Executive Summary  

 
This report describes the development of minimum levels (also referred to as ñMFLsò) for 
41 palustrine cypress wetlands (also referred to as ñisolated cypress wetlandsò) within the 
Southwest Florida Water Management District (District). These levels were developed 
based on the reevaluation of minimum levels approved by the District Governing Board 
in October 1998 and subsequently adopted into District rules.  
 
Previously adopted levels were reevaluated to support ongoing District assessment of 
minimum flows and levels (MFLs) in the Northern Tampa Bay Water Use Caution Area 
(NTB WUCA), a region of the District where recovery strategies are being implemented 
to support recovery to minimum flow and level thresholds. 
 
Following Governing Board approval on November 19, 2019, revised levels for 40 of the 
41 original wetland minimum levels became effective in Rule 40D-8.623 on April 7, 2020. 
Subsequently, following Governing Board approval on June 23, 2020, the minimum level 
for Cross Bar Q-25 (Stop #7) was removed from Rule 40D-8.623 on November 11, 2020.  
 
A summary of the previously adopted and revised levels can be found in Table 2. 
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Minimum Flows and Levels Program Overview 

 
Legal Directives  

Section 373.042, Florida Statutes (F.S.), directs the Department of Environmental 
Protection or the water management districts to establish minimum flows and levels 
(MFLs) for lakes, wetlands, rivers and aquifers. Section 373.042(1)(a), F.S., states that 
ñ[t]he minimum flow for a given watercourse shall be the limit at which further withdrawals 
would be significantly harmful to the water resources or ecology of the area." Section 
373.042(1)(b), F.S., defines the minimum water level of an aquifer or surface water body 
as "éthe level of groundwater in an aquifer and the level of surface water at which further 
withdrawals would be significantly harmful to the water resources of the area." MFLs are 
established and used by the Southwest Florida Water Management District (SWFWMD 
or District) for water resource planning, as one of the criteria used for evaluating water 
use permit applications, and for the design, construction and use of surface water 
management systems. 
 
Established MFLs are key components of resource protection, recovery and regulatory 
compliance, as Section 373.0421(2) F.S., requires the development of a recovery or 
prevention strategy for water bodies ñ[i]f the existing flow or level in a water body is below, 
or is projected to fall within 20 years below, the applicable minimum flow or level 
established pursuant to S. 373.042.ò Section 373.0421(2)(a), F.S., requires that recovery 
or prevention strategies be developed to: "(a) [a]chieve recovery to the established 
minimum flow or level as soon as practicable; or (b) [p]revent the existing flow or level 
from falling below the established minimum flow or level." Periodic reevaluation and, as 
necessary, revision of established minimum flows and levels are required by Section 
373.0421(3), F.S. 
 
Minimum flows and levels are to be established based upon the best information 
available, and when appropriate, may be calculated to reflect seasonal variations (Section 
373.042(1), F.S.). Also, establishment of MFLs is to involve consideration of, and at the 
governing board or departmentôs discretion, may provide for the protection of 
nonconsumptive uses (Section 373.042(1), F.S.). Consideration must also be given to 
"échanges and structural alterations to watersheds, surface waters and aquifers, and 
the effects such changes or alterations have had, and the constraints such changes or 
alterations have placed, on the hydrology of the affected watershed, surface water, or 
aquiferé", with the requirement that these considerations shall not allow significant harm 
caused by withdrawals (Section 373.0421(1)(a), F.S.). Sections 373.042 and 373.0421 
provide additional information regarding the prioritization and scheduling of minimum 
flows and levels, the independent scientific review of scientific or technical data, 
methodologies, models and scientific and technical assumptions employed in each model 
used to establish a minimum flow or level, and exclusions that may be considered when 
identifying the need for MFLs establishment. 
 
The Florida Water Resource Implementation Rule, specifically Rule 62-40.473, Florida 
Administrative Code (F.A.C.), provides additional guidance for the establishment of MFLs, 
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requiring that "éconsideration shall be given to natural seasonal fluctuations in water 
flows or levels, nonconsumptive uses, and environmental values associated with coastal, 
estuarine, riverine, spring, aquatic and wetlands ecology, including: a) Recreation in and 
on the water; b) Fish and wildlife habitats and the passage of fish; c) estuarine resources; 
d) Transfer of detrital material; e) Maintenance of freshwater storage and supply; f) 
Aesthetic and scenic attributes; g) Filtration and absorption of nutrients and other 
pollutants; h) Sediment loads; i) Water quality; and j) Navigation."  
 
Rule 62-40.473, F.A.C., also indicates that "[m]inimum flows and levels should be 
expressed as multiple flows or levels defining a minimum hydrologic regime, to the extent 
practical and necessary to establish the limit beyond which further withdrawals would be 
significantly harmful to the water resources or the ecology of the area as provided in 
Section 373.042(1), F.S." It further notes that, ñéa minimum flow or level need not be 
expressed as multiple flows or levels if other resource protection tools, such as 
reservations implemented to protect fish and wildlife or public health and safety, that 
provide equivalent or greater protection of the hydrologic regime of the water body, are 
developed and adopted in coordination with the minimum flow or level.ò The rule also 
includes provision addressing: protection of MFLs during the construction and operation 
of water resource projects; the issuance of permits pursuant to Section 373.086 and Parts 
II and IV of Chapter 373, F.S.; water shortage declarations; development of recovery or 
prevention strategies, development and updates to a minimum flow and level priority list 
and schedule, and peer review for MFLs establishment. 
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Development of Minimum Wetland Levels in the Southwest Florida 
Water Management District  

 
Programmatic Description and Major Assumptions  

Since the enactment of the Florida Water Resources Act of 1972 (Chapter 373, F.S.), in 
which the legislative directive to establish MFLs originated, and following subsequent 
modifications to this directive and adoption of relevant requirements in the Water 
Resource Implementation Rule, the District has actively pursued the adoption, i.e., 
establishment of MFLs for priority water bodies. The District implements established 
MFLs primarily through its water supply planning, water use permitting and environmental 
resource permitting programs, and through the funding of water resource and water 
supply development projects that are part of a recovery or prevention strategy. The 
Districtôs MFLs program addresses all relevant requirements expressed in the Florida 
Water Resources Act and the Water Resource Implementation Rule.  
 
A substantial portion of the Districtôs organizational resources has been dedicated to its 
MFLs Program, which logistically addresses six major tasks: 1) development and 
reassessment of methods for establishing MFLs; 2) adoption of MFLs for priority water 
bodies (including the prioritization of water bodies and facilitation of public and 
independent scientific review of proposed MFLs and methods used for their 
development); 3) monitoring and MFLs status assessments, i.e., compliance evaluations; 
4) development and implementation of recovery strategies; 5) MFLs compliance 
reporting; and 6) ongoing support for minimum flow and level regulatory concerns and 
prevention strategies. Many of these tasks are discussed or addressed in this Minimum 
Levels report; additional information on all tasks associated with the Districtôs MFLs 
Program is summarized by Hancock et al. (2010). 
 
The Districtôs MFLs Program is implemented based on three fundamental assumptions. 
First, it is assumed that many water resource values and associated features are 
dependent upon and affected by long-term hydrology and/or changes in long-term 
hydrology. Second, it is assumed that relationships between some of these variables can 
be quantified and used to develop significant harm thresholds or criteria that are useful 
for establishing MFLs. Third, the approach assumes that alternative hydrologic regimes 
may exist that differ from non-withdrawal impacted conditions but are sufficient to protect 
water resources and the ecology of these resources from significant harm.  
 
Support for these assumptions is provided by a large body of published scientific work 
addressing relationships between hydrology, ecology and human-use values associated 
with water resources (e.g., see reviews and syntheses by Postel and Richter 2003, 
Wantzen et al. 2008, Poff et al. 2010, Poff and Zimmerman 2010). This information has 
been used by the District and other water management districts within the state to identify 
significant harm thresholds or criteria supporting development of MFLs for hundreds of 
water bodies, as summarized in the numerous publications associated with these efforts 
(e.g., SFWMD 2000, 2006, Flannery et al. 2002, SRWMD 2004, 2005, Neubauer et al. 
2008, Mace 2009).  
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With regard to the assumption associated with alternative hydrologic regimes, consider a 
historic condition for an unaltered river or lake system with no local groundwater or 
surface water withdrawal impacts. A new hydrologic regime for the system would be 
associated with each increase in water use, from small withdrawals that have no 
measurable effect on the historic regime to large withdrawals that could substantially alter 
the regime. A threshold hydrologic regime may exist that is lower or less than the historic 
regime, but which protects the water resources and ecology of the system from significant 
harm. This threshold regime could conceptually allow for water withdrawals, while 
protecting the water resources and ecology of the area. Thus, MFLs may represent 
minimum acceptable rather than historic or potentially optimal hydrologic conditions. 

Development of the Wetland Minimum Level Supporting Criteria  

The District has developed specific methodologies for establishing minimum flows or 
levels for lakes, wetlands, rivers, estuaries and aquifers, subjected the methodologies to 
independent, scientific peer-review, and incorporated the methods for some system types 
into its Water Level and Rates of Flow rules (Chapter 40D-8, F.A.C.).  
 
Information regarding the development of adopted methods for establishing minimum 
wetland levels is included in Southwest Florida Water Management District (1999). 
Additional information relevant to developing wetland minimum levels is presented by 
Schultz et al. (2004), Carr and Rochow (2004), Carr et al. (2006), and Hancock (2006, 
2007). Independent scientific peer-review findings regarding the wetland level methods 
are summarized by Bedient et al. (1999). 
 
Wetland minimum levels are set at a level that is 1.8 feet below a reference elevation 
referred to as Historic Normal Pool (HNP). This elevation is an estimate of historic high 
water levels within a wetland, generally believed to have been reached between 2 to 10 
percent of the time. It is estimated using biological indicators of hydrology such as 
cypress tree buttress inflection points, the upper limit of the root crown on Lyonia lucida 
growing on tree tussocks, or the lower limit of epiphytic mosses that are intolerant of 
sustained inundation (Carr and Rochow 2004, Carr et al. 2006). The 1.8 foot offset from 
HNP metric is based on studies that were performed on mesic, isolated cypress domes, 
and was the level that generally separated impacted wetlands from non-impacted 
wetlands (SWFWMD 1999). Therefore, in order to utilize this method and set an 
appropriate minimum level on a wetland, the wetland must first be a mesic, isolated 
cypress dome, and then also have a reliable, reproducible HNP that can be measured.  
 
To support wetland monitoring, including that of wetlands with established minimum 
levels, standard monitoring practices have been put in place throughout the District. The 
District has implemented the Wetland Assessment Procedure (WAP) to collect 
information on vegetation, hydrology, soils and other pertinent variables in monitored 
wetlands to characterize the biological condition and health of each wetland (SWFWMD 
and TBW, 2005). Additionally, hydrologic data is collected across the District, including 
at each wetland with established minimum levels. Generally speaking, each MFL 
wetland has a staff gage to record standing water elevations, as well as a wetland and 
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an upland surficial well, such as demonstrated in Figure 1. Over time, the wells or staff 
gages may have been replaced or moved for various reasons, which can explain some 
inconsistencies in the hydrographs that are presented in this report. Additionally, the 
land surface elevation that is presented in the following hydrographs is based on the 
land surface at the staff gage, which is typically, but not always, located in the deepest 
part of the wetland.  
 

 

Figure 1: Wetland Monitoring Instrumentation example. 

Consideration of Changes and Structural Alterations  

When establishing MFLs, the District considers ñéchanges and structural alterations to 
watersheds, surface waters and aquifers, and the effects such changes or alterations 
have had, and the constraints such changes or alterations have placed, on the hydrology 
of the affected watershed, surface water, or aquiferéò in accordance with Section 
373.0421(1)(a), F.S. Also, as required by statute, the District does not establish MFLs 
that would allow significant harm caused by withdrawals when considering the changes, 
alterations and their associated effects and constraints. These considerations are based 
on review and analysis of best available information, such as water level records, 
environmental and construction permit information, water control structure and drainage 
alteration histories, and observation of current site conditions. 
 
A screening evaluation of structural changes to each MFL wetland was performed.  The 
goal of this evaluation was to determine if there was any evidence that the existing 
structural situation at each wetland would require additional, more advanced 
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assessments.  Lidar information in the vicinity of each MFL wetland was reviewed, and 
an inspection of the perimeter of each wetland was performed.  Surveying was performed 
to determine the controlling elevation of any potential outlets, natural or manmade, at 
each wetland.  Once these potential outlets were determined, an assessment of structural 
alteration was performed: 

a. A Structural Alteration is defined in Chapter 40D-8.021(16), F.A.C as ñmanôs 
physical alteration of the control point of a lake or wetland that affects water 
levels.ò  Once a potential outlet on each wetland was identified, its general 
characteristics were noted, and its elevation was surveyed. 

b. Most of the wetlands did not have an obvious, hardened outlet.  Many low 
outlet elevations were lower than the HNP elevation, but that alone does 
not determine the outletôs effect on wetland water levels.  An outletôs effect 
on a wetlandôs hydrology depends on many factors, including the rate of 
flow of water that can be accommodated by the outlet profile.  For example, 
a 20-foot wide broad-crested weir would have a much larger effect on a 
wetlandôs hydrology than a 2-inch PVC pipe, so these factors need to be 
considered in any structural assessment. 

c. A few wetlands did have a hardened, obvious man-made structure at their 
outlet.  Most did not.  For those without man-made structures at their outlet, 
many appeared to be natural, and a few appeared to be old agricultural 
drainage features, many of which were so old that they have become 
ñnaturalized.ò  Because it is not always possible to tell the difference, an 
assessment was performed on all wetlands. 

d. Several wetlands did not have an outlet elevation below HNP.  These were 
considered ñnot structurally altered.ò  For purposes of assessment, any 
wetland that did have an outlet with an elevation below the HNP was 
conservatively considered ñpotentially structurally altered.ò 

e. For each wetland for which MFLs were recommended, the Current P10 and 
P50 were calculated from the data for each wetland for the period after 
wellfield cutbacks, or, in the case of Cypress Bridge, for the period of the 
new, increased pumping.  This period is limited to 11 to 16 years, depending 
on the wellfield, which is normally not enough to truly represent long-term 
conditions. However, through experience with lakes located in the area of 
the MFL wetlands, the difference between the percentiles calculated using 
11 to 16 years of data versus other techniques that extend this period (i.e.,  
through statistical models using long-term rainfall records) is typically less 
than 0.5 feet. 

f. Using this information, an assessment was performed that is analogous to 
methods in Chapter 40D-8, F.A.C. to determine the effect of structures in 
the lake MFL development process. 
 
Lake categories are defined in Chapter 40D-8.624(8) F.A.C as: 

i. Category 1 - Those lakes with lake-fringing cypress swamp(s) 
greater than 0.5 acres in size where Structural Alterations have not 
prevented the Historic P50 from equaling or rising above an elevation 
that is 1.8 feet below the normal pool of the cypress swamp(s). 
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ii. Category 2 - Those lakes with lake-fringing cypress swamp(s) 
greater than 0.5 acres in size where Structural Alterations have 
prevented the Historic P50 from equaling or rising above an elevation  
that is equal to an elevation that is 1.8 below normal pool and the 
lake-fringing cypress swamp(s) remain viable and perform functions 
beneficial to the lake in spite of the Structural Alterations.ò 

iii. Category 3 - Those lakes where there are no lake-fringing cypress 
swamp(s) greater than 0.5 acre in size. 
 

By definition, an isolated cypress wetland could not be considered Category 
3.  Therefore, an assessment was made to determine if each wetland was 
structurally altered to the point where they could be considered to meet the 
conditions of a Category 2 lake, where the 1.8 offset could not simply be 
applied. 

i. For purposes of the assessment, it was assumed that outlets from 
wetlands could have been man-made, or at least have had man-
made alterations.  While many of the wetlands are currently on 
preserved lands, most of these lands have been subject to 
agricultural practices in the past, and may be structurally altered, 
intentionally or otherwise.  For wetlands in the Cypress Bridge 
wellfield area, additional modern structural alterations for residential 
and commercial development may have occurred. 

ii. The Current P10 and P50 where calculated for each wetland, based 
on data collected since the wellfield cutback. 

iii. The High Guidance Level (HGL) was determined, based on methods 
in 40D-8, FAC.  HGL calculations for both structurally altered and 
non-structurally altered lakes were followed depending on the case. 

iv. The Historic P50 was calculated based on the Current P10-P50 
difference. 

v. If the Historic P50 is equal or above an elevation that is 1.8 feet below 
HNP, the wetland is equivalent to a Category 1 lake, and the cypress 
wetland is capable of reaching its MFL if the cypress wetland offset 
method is used. 

vi. Note that past assessments of cypress wetlands not thought to be 
significantly affected by withdrawals have found that a typical P10 -
P50 difference is commonly about 1 foot, plus or minus 0.2 or 0.3 ft.  
This difference can be larger or smaller, and may imply some affect 
by structural changes, but if the wetland still makes the Category 1 
requirement, the cypress wetland offset would be appropriate. 

vii. Again, this process is considered a screening mechanism, and was 
performed to see if significant evidence of structural alteration exists, 
which may require further assessment.  Other information can be 
used as well. 
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The results of this assessment can be found in Appendix B.  Most of the outlets were 

determined to be relatively inefficient, and in all cases, not capable of lowering each 

wetland significantly below the HNP. 
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Methods for Reevaluation of Wetland Minimum Levels 

Florida Statutes 373.0421(3) requires that minimum levels be reevaluated periodically 
and revised as needed.  In practice, the District reevaluates minimum levels when new 
methods become available that were not available at the time the minimum level was set.  
In other instances, the District will reevaluate minimum levels when enough time has 
passed that new available data or information may affect the determination of levels.  

Although there are no new methods available for wetland MFL assessment, because the 
wetland MFLs have not been re-evaluated in twenty years, the District began 
reassessment of all 41 wetlands in 2015.  Although the methods have not changed, 
additional information is available, and some of the lessons learned from twenty years of 
lake MFL development and assessment can be applied to wetland MFLs. 

Additional information available for MFL reassessment include: 

1) The District and Tampa Bay Water have installed high quality benchmarks at all 
existing monitoring sites and other locations, and have resurveyed all monitoring 
devices using the high-quality benchmarks.  These benchmarks are also available 
for use in historic normal pool leveling as well. 

2) Assessment approaches have been developed to assess the effects of structures 
on lakes, and while wetlands rarely have weirs installed for water level regulation, 
they are commonly structurally altered by roadside or agricultural ditches, culverts, 
or other land use changes. Further information about structural assessments can 
be found in the above sections and Appendix B.  

3) All water level data has been further assessed for quality control since 1998, 
including clear identification of the devices used to collect the data. 

4) Several new surficial aquifer monitor wells were installed in the 1999 to 2001 time 
period to supplement staff gage data. 

5) Methods and information used to determine Historic Normal Pool have been 
improved and tested since 1998. 

6) Over twenty years of observation, biologic monitoring and data collection has 
allowed District staff to better understand the physical attributes of each of the MFL 
wetlands, leading to an improved understanding of the wetland types. 

The following steps were taken to reassess each of the wetlands with adopted MFLs: 

1)  In a coordinated effort, the District and Tampa Bay Water have installed two 
permanent benchmark monuments at each monitored wetland.  Each benchmark 
was installed under the direct supervision of a Florida licensed Professional 
Surveyor and Mapper in accordance with applicable minimum technical standards 
as defined by Florida Administrative Code.  Each benchmark is established using 
the NAVD 88 vertical reference, with a conversion to NGVD 29.  A maintenance 
program to ensure the benchmarksô ongoing accuracy was developed by each 
agency. 
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Once each benchmark was installed, all measuring devices, including wells and 
staff gages, were resurveyed using the new benchmarks, and any necessary data 
adjustments were made. 
 

2) Historic Normal Pools at each MFL site were reassessed, using as many field 
indicators as possible, and documenting all reasonable information used.  Each 
indicator was leveled in using the NAVD 88 benchmarks. A summary of results 
can be found in Appendix A. 
 

3) Soils assessments were performed at each wetland to determine whether the 
wetland was characterized as mesic or xeric soil dominated (see GPI 2016) as part 
of an overall evaluation of all monitored wetlands. 
 

4) An overall assessment of the wetland health was performed. 
 

5) Wetland names were updated in 40D-8.623 in order to clarify which wetlands were 
being referenced. Table 1 details the name modifications.  
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Table 1:  Wetland name modifications 

 

n/a* indicates the wetland was dropped from Rule 40D-8.623  
n/a** indicates the wetland was added to Rule 40D-8.623, so there is no previous name to compare  
n/a*** Prior to being dropped from Rule 40D-8.623, CBARWF Stop #7 had an updated name of Cross Bar 
Q-25 (Stop #7)  

Name Currently in Rule 40D-8.623 Name Previously in Rule 40D-8.623

n/a* CC W-41

Cypress Creek W-11 CC W-11 

Cypress Creek W-12 CC W-12 

Cypress Creek W-17 CC W-17 

Cypress Creek W-56 (G) CC Site G 

n/a* STWF D

Starkey S-99 n/a**

Starkey Central STWF Central Recorder 

Starkey Z STWF Z 

Starkey Eastern (S-73) STWF Eastern Recorder 

Starkey S-75 STWF S-75 

Starkey M (S-69) STWF M 

Starkey N STWF N 

Morris Bridge Entry Dome (MBR-35) MBWF Entry Dome 

Morris Bridge X-4 (MBR-89) MBWF X-4 

Morris Bridge Clay Gully Cypress (MBR-88) MBWF Clay Gully Cypress 

Morris Bridge Unnamed (MBR-16) MBWF Unnamed 

Eldridge Wilde 5 n/a**

Eldridge Wilde 11 (NW-44) EWWF NW-44 

n/a* EWWF Salls Property Wetland 10S/10D

South Pasco 2 (NW-49) SPWF NW-49 

South Pasco South Cypress SPWF South Cypress 

South Pasco 6 (NW-50) SPWF NW-50 South Pasco 

n/a* S21 WF NW-53 East

n/a* Cosme WF Wetland

Cypress Bridge 16 CBRWF #16 

Cypress Bridge A CBRWF A 

Cypress Bridge 25 CBRWF #25 

Cypress Bridge 32 CBRWF #32 

Cypress Bridge 4 CBRWF #4 

n/a* CBRWF #20 

n/a* CBARWF TQ-1 West 

Cross Bar T-3 CBARWF T-3 

n/a*** CBARWF Stop #7 

Cross Bar Q-1 CBARWF Q-1 

Cone Ranch 1 CR1

Cone Ranch 2 CR2 

Cone Ranch 3 CR3 

Cone Ranch 4 CR4

Cone Ranch 5 CR5 

Cone Ranch 6 CR6

North Pasco 3 NPWF #3

North Pasco 21 NPWF #21
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Results of Wetland Minimum Level Reevaluation  

Eleven public water supply wellfields in the northern Tampa Bay area are collectively 
referred to as Tampa Bay Waterôs Consolidated Permit wellfields.  Itôs in and around ten 
of these eleven wellfields that all but six of the adopted wetland MFLs were established 
(Figure 2). There are currently no wetland MFLs associated with the Northwest 
Hillsborough Regional wellfield. The remaining six wetlands in which MFLs were adopted 
are on the Lower Green Swamp Preserve, formerly known as Cone Ranch.  At the time 
of MFL establishment, the Cone Ranch property was being considered as an additional 
source of water supply, but that effort was abandoned shortly after the MFLs were 
established.  Together, 41 wetland MFLs throughout the northern Tampa Bay area were 
adopted in 1998. 

 

Figure 2: The Ten Public Water Supply Wellfields, and the Lower Green Swamp 
Preserve, Where Wetland MFLs are Established   
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Cone Ranch 

The Cone Ranch property is located in the northeast corner of Hillsborough County 
(Figure 2).  Cone Ranch was a proposed wellfield when the original MFLs were being 
proposed and adopted, but has since been purchased by Hillsborough County as 
conservation land (renamed the Lower Green Swamp Preserve).  There are 6 wetlands 
with established minimum levels on the Cone Ranch property (Figure 3). 

 

Figure 3: Cone Ranch wetlands with established minimum level wetlands 

Cone Ranch 1 (Wetland ID 102) 

The Cone Ranch 1 wetland is located in the northwest area of the property, and is the 
northernmost of the Lower Green Swamp Preserve wetlands with adopted MFLs (Figure 
3).  Cone Ranch 1 is an isolated cypress wetland, and is approximately 16.0 acres in size 
(Figure 4). 
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Figure 4: Cone Ranch 1 wetland 

For general monitoring purposes, the District installed an upland well (SID 19357) (and 
an Upper Floridan aquifer monitor well) at this site in 1996.  When the wetland was 
adopted as an MFL site, the District installed a wetland well (SID 19362) and a staff gage 
(SID 19361) in 2003 (Figure 4, Figure 5). The wetland well was damaged and replaced 
in 2007 (SID 701507).  A WAP transect was established in 2005.  With the exception of 
the upland well, the District has been exclusively collecting water level data from this site 
since 2010. 
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Figure 5: Cone Ranch 1 water levels 

The Cone Ranch 1 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 88.7 
feet NGVD29, resulting in an MFL of 86.9 feet NGVD29.  The previously adopted MFL at 
this site was 86.9 feet NGVD29, so there is no change in minimum level at this site. 

The Cone Ranch 1 wetland has a very natural-looking but small outlet, described as a 
ñnatural saddle,ò and surveyed at 0.5 feet below the HNP (see Appendix B).  The outlet 
flows toward the large floodplain to the east. Figure 5 shows that water levels regularly 
reach the HNP.  The calculated Historic P50 is located 0.7 feet above the MFL.  Therefore, 
there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 1 wetland remains an adopted MFL site, with an MFL of 86.9 feet 
NGVD29. 
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Cone Ranch 2 (Wetland ID 51) 

The Cone Ranch 2 wetland is located in the west-central area of the property, south of 
Cone Ranch 1 (Figure 3).  Cone Ranch 2 is an isolated cypress wetland, and is 
approximately 30.0 acres in size (Figure 6). 

 

Figure 6: Cone Ranch 2 wetland 

Tampa Bay Water installed a staff gage in 1989 and an upland well in 1990 at this site.  
When the wetland was adopted as an MFL site, the District installed a staff gage (SID 
19349), wetland well (SID 19348), and upland well in 2003 (SID 19347) (Figure 6, Figure 
7).  A WAP transect was established in 2005.  The District has been exclusively collecting 
water level data from this site since 2010. 
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Figure 7: Cone Ranch 2 water levels 

The Cone Ranch 2 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 92.3 
feet NGVD29, resulting in an MFL of 90.5 feet NGVD29.  The previously adopted MFL at 
this site was 90.5 feet NGVD29, so there is no change in Minimum Level for this site. 

The Cone Ranch 2 wetland has a very indistinct outlet, described as a ñnatural saddle,ò 
and surveyed at the HNP (see Appendix B).  Figure 7 shows that water levels regularly 
reach the HNP.  The calculated Historic P50 is located 0.8 feet above the MFL.  Therefore, 
there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 2 wetland remains an adopted MFL site, with an MFL of 90.5 feet 
NGVD29. 
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Cone Ranch 3 (Wetland ID 55) 

The Cone Ranch 3 wetland is located in the southwestern area of the property, south of 
Cone Ranch 2 (Figure 3).  Cone Ranch 3 is an isolated cypress wetland, and is 
approximately 7.8 acres in size (Figure 8). 

 

Figure 8: Cone Ranch 3 wetland 

Tampa Bay Water installed a staff gage in 1989 and an upland well in 1990 at this site.  
When the wetland was adopted as an MFL site, the District installed a staff gage (SID 
19046), wetland well (SID 19044), and upland well (SID 19045) in 2003 (Figure 8, Figure 
9).  A WAP transect was established in 2005.  The District has been exclusively collecting 
water level data from this site since 2010. 
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Figure 9: Cone Ranch 3 water levels 

The Cone Ranch 3 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 97.2 
feet NGVD29, resulting in an MFL of 95.4 feet NGVD29.  The previously adopted MFL at 
this site was 95.4 feet NGVD29, so there is no change in minimum level  for this site. 

The Cone Ranch 3 wetland has a very indistinct outlet, described as a ñnatural saddle,ò 
and surveyed at the HNP (see Appendix B).  Figure 9 shows that water levels regularly 
reach the HNP.  The calculated Historic P50 is located 1.3 feet above the MFL. Therefore, 
there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 3 wetland remains an adopted MFL site, with an MFL of 95.4 feet 
NGVD29. 

 



21 
 

Cone Ranch 4 (Wetland ID 76) 

The Cone Ranch 4 wetland is located near the southeastern boundary of the property, 
due east of Cone Ranch 3 (Figure 3).  Cone Ranch 4 is an isolated cypress wetland, and 
is approximately 8.7 acres in size (Figure 10). 

 

Figure 10: Cone Ranch 4 wetland 

For general monitoring purposes, the District installed an upland well (SID 19356) (and 
an Upper Floridan aquifer monitor well) at this site in 1996.  Tampa Bay Water installed 
a staff gage and wetland well in 1998.  When the wetland was adopted as an MFL site, 
the District installed a staff gage (SID 19341) and a wetland well (19343) in 2003 (Figure 
10, Figure 11).  A WAP transect was established in 2005. With the exception of the upland 
well, the District has been exclusively collecting water level data from this site since 2010. 
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Figure 11: Cone Ranch 4 water levels  

The Cone Ranch 4 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 100.8 
feet NGVD29, resulting in an MFL of 99.0 feet NGVD29.  The previously adopted MFL at 
this site was 99.0 feet NGVD29, so there is no change in minimum level at this site. 

The Cone Ranch 4 wetland has a very indistinct outlet, described as a ñnatural saddle,ò 
and surveyed at 0.1 feet above the HNP (see Appendix B).  Figure 11 shows that water 
levels regularly reach the HNP.  The calculated Historic P50 is located 0.8 feet above the 
MFL.  Therefore, there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 4 wetland remains an adopted MFL site, with an MFL of 99.0 feet 
NGVD29. 
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Cone Ranch 5 (Wetland ID 85) 

The Cone Ranch 5 wetland is the southernmost of the wetland MFLs established at the 
Lower Green Swamp Preserve, located near the southeastern boundary of the property 
(Figure 3).  Cone Ranch 5 is an isolated cypress wetland, and is approximately 30.3 acres 
in size (Figure 12). 

 

Figure 12: Cone Ranch 5 wetland 

Tampa Bay Water installed a staff gage in 1989 and an upland well in 1990.  For general 
monitoring purposes, the District installed an upland well (19458) (and an Upper Floridan 
aquifer monitor well) at this site in 1996.  When the wetland was adopted as an MFL site, 
the District installed a staff gage (SID 19457) and a wetland well (SID 19455) in 2003 
(Figure 12, Figure 13).  A WAP transect was established in 2005.  With the exception of 
the upland well, the District has been exclusively collecting water level data from this site 
since 2010. 
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Figure 13: Cone Ranch 5 water levels 

The Cone Ranch 5 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 107.0 
feet NGVD29, resulting in an MFL of 105.2 feet NGVD29.  The previously adopted MFL 
at this site was 105.2 feet NGVD29, so there is no change in minimum level for this site. 

The Cone Ranch 5 wetland has a very indistinct outlet, described as a ñnatural saddle,ò 
and surveyed at 0.6 feet below the HNP (see Appendix B).  Figure 13 shows that water 
levels regularly reach the HNP.  The calculated Historic P50 is located 0.5 feet above the 
MFL.  Therefore, there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 5 wetland remains an adopted MFL site, with an MFL of 105.2 feet 
NGVD29. 
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Cone Ranch 6 (Wetland ID 74) 

The Cone Ranch 6 wetland is located near east-central boundary of the property, north 
of the Cone Ranch 4 wetland (Figure 3).  Cone Ranch 6 is an isolated cypress wetland, 
and is approximately 10.0 acres in size (Figure 14). 

 

Figure 14: Cone Ranch 6 wetland 

Tampa Bay Water installed a staff gage and wetland well in 1998.  When the wetland was 
adopted as an MFL site, the District installed a staff gage (SID 19344), upland well (SID 
19345), and wetland well in 2003 (SID 19342) (Figure 14, Figure 15).  A WAP transect 
was established in 2005.  The District has been exclusively collecting water level data 
from this site since 2010. 
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Figure 15: Cone Ranch 6 Wetland Water Levels  

The Cone Ranch 6 wetland is surrounded by mostly soils classified as mesic.  An 
acceptable HNP was established at this wetland using cypress inflection points at 97.8 
feet NGVD29, resulting in MFL of 96.0 feet NGVD29.  The previously adopted MFL at this 
site was 96.0 feet NGVD29, so there is no change in minimum level for this site. 

The Cone Ranch 6 wetland has a very indistinct outlet, described as a ñnatural saddle,ò 
and surveyed at 0.1 feet below the HNP (see Appendix B).  Figure 15 shows that water 
levels regularly reach the HNP.  The calculated Historic P50 is located 1.4 feet above the 
MFL.  Therefore, there is no evidence implying significant structural alteration. 

Conclusion: 

The Cone Ranch 6 wetland remains an adopted MFL site, with an MFL of 96.0 feet 
NGVD29. 
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Cosme-Odessa Wellfield 

The Cosme-Odessa wellfield is located in north Hillsborough County (Figure 2). This 
wellfield has the longest history of production, having begun in 1930. Production at 
Cosme-Odessa peaked in the 1960ôs at over 20 mgd, but generally declined as more 
wellfields were added. Since 2003, the average production has been between 
approximately 5-10 mgd, with one year being as low as 1.8 mgd. There was only one 
wetland within the Cosme-Odessa wellfield that had an established minimum level 
associated with it.  

 

Figure 16: Cosme-Odessa Wellfield with established minimum level wetland 

Cosme WF Wetland (Wetland ID 113) 

The wetland with a previously established minimum level in the Cosme-Odessa wellfield 
is known as Cosme WF Wetland. It is an isolated cypress dome located on the south end 
of the wellfield (Figure 16). The wetland is approximately 1.4 acres in size (Figure 17).   
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Figure 17: Cosme Wellfield wetland  

TBW had a wetland well at this site since 1999. The District installed a wetland (SID 
19687) and upland (SID 19689) well in 2001, and a staff gage (SID 19490) in 2002 (Figure 
17, Figure 18). The District continues to monitor this site on a twice monthly basis at the 
time of this report. A WAP transect was established in 2005. The District has been 
exclusively collecting water level data from this site since 2010.  
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Figure 18: Cosme WF water levels  

Observations of the wetland have shown significant soil subsidence around the cypress 
roots. The entire center of the wetland appears to have subsided. Since pumping from 
the Cosme Odessa wellfield began in the 1930ôs, it is thought that the wetland 
experienced many years of lower than normal water levels, and has undergone significant 
changes as a result. There have also been some observations of biological indicators of 
HNP having developed at two different elevations, given the long history of impact to the 
wetland. While the wetland is surrounded by mostly soils classified as mesic, a reliable 
HNP cannot be established due to the aforementioned reasons.  

Conclusion : 

Because Cosme WF wetland does not have an accurate, reliable HNP that can be 
established, it was recommended that this wetland not be used as an MFL. While there 
are no additional monitored isolated cypress wetlands within the wellfield that would make 
a desirable replacement for Cosme WF wetland, there are many lake minimum levels in 
the immediate area which are believed to provide the same protective purpose as a 
wetland minimum level would (Figure 19).  
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Figure 19: Cosme WF wetland and surrounding lakes with established minimum levels 
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Cross Bar Ranch  

The Cross Bar Ranch wellfield is located in north-central Pasco County (Figure 2). The 
property is owned by Pinellas County, and it continues to be used as a working cattle 
ranch.  Wellfield production in the Cross Bar Ranch began in 1980 at about 12 mgd, and 
steadily rose to approximately 20 to 30 mgd by 1990.  Groundwater production was 
reduced to approximately 12-16 mgd in the early 2000s.  There were 4 wetlands with 
previously established minimum levels at the Cross Bar Ranch wellfield (Figure 20). 

 

Figure 20: Cross Bar Ranch with established minimum level wetlands   

Cross Bar TQ-1 West (Q-24) (Wetland ID 21) 

Cross Bar TQ-1 West is located near the center of the southern boundary of the wellfield 
(Figure 20).  Cross Bar TQ-1 West is an isolated cypress wetland, and is approximately 
2.3 acres in size (Figure 21). 
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Figure 21: Cross Bar TQ-1 West wetland 

Although some water level data is available from when Pinellas County monitored this 
wetland, Tampa Bay Water installed a wetland well at this site in 1999 (it has been 
replaced at least twice).  When the wetland was adopted as an MFL site, the District 
installed wetland (SID 20443) and upland (SID 20444) wells in 2001, and a staff gage in 
2002 (SID 20445) (Figure 21, Figure 22).  A WAP transect was established in 2005.  The 
District has been exclusively collecting water level data from this site since 2010, and the 
wetland has been augmented using water withdrawn from the Upper Floridan aquifer by 
Pinellas County since 2002. 
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Figure 22: Cross Bar TQ-1 West water levels 

Some subsidence has been noted at the Cross TQ-1 West wetland, and planted slash 
pine (recently harvested) has encroached into the transitional zone.  Pinellas County 
began augmenting the wetland because it experienced prolonged dryness for several 
years.  The wetland is surrounded by mostly soils classified as xeric, which is unusual for 
an isolated cypress swamp.  Possibly because the wetland is xeric, an acceptable HNP 
has not been able to be established at this wetland. 

Conclusion: 

Because an acceptable HNP could not be established, because the wetland is considered 
to be classified as xeric, and because there are other wetlands with adopted MFLs 
nearby, it was recommended that this wetland not be used as an MFL. 
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Cross Bar T-3 (Wetland ID 36) 

Cross Bar T-3 is the western-most MFL at the Cross Bar Ranch, located near the center 
of the southern boundary of the wellfield (Figure 20).  Cross Bar T-3 is an isolated cypress 
wetland, and is approximately 2.3 acres in size (Figure 23). 

 

Figure 23: Cross Bar T-3 wetland 

Tampa Bay Water and Pinellas County have monitored water levels in this wetland since 
the mid-1980s, but data is sparse in the early years.  Many of the recorded values in the 
early years are dry.  When the wetland was adopted as an MFL site, the District installed 
a wetland well (SID 20487) in 2001, and a staff gage (SID 20486) in 2002 (Figure 23, 
Figure 24).  An existing upland well adjacent to the wetland (SID 20484) (with a paired 
Upper Floridan aquifer monitor well) was installed by the District in 1996 (CB 1SW 
Shallow), and was adopted as the upland well for this wetland. A WAP transect was 
established in 2005.  The District has been exclusively collecting water level data from 
this site since 2010. 






























































































































































































































