Functional Man-Made Lake Land Development Code Study

Technical Sub-Committee

TECHNICAL SUB-COMMITTEE CRITERIA RECOMMENDATIONS

FOR

ECOLOGICALLY FUNCTIONING MAN-MADE LAKES

This report reflects findings of staff and volunteer experts based upon the best scientific knowledge readily available without additional funding resources. The sub-committee’s task was to identify minimum design criteria necessary for man-made lakes to yield the ecological benefits associated with  natural lakes. This task is part of a larger effort to analyze a proposed Comprehensive Plan amendment to increase density credits for man-made water bodies. The sub-committee recognizes a balance will inevitably be struck between the lake design standards and increased development entitlements. However, the balancing process appropriately requires the participation of the general stakeholders group, development interests and the public at large and therefore is outside the scope of the sub-committee’s efforts which focus strictly on the technical issues associated with the creation of ecologically beneficial man-made lakes. 
Additionally, it should be noted that if a man-made lake meets the recommended criteria for a natural lake provided by the technical sub-committee, the wetlands may become jurisdictional water bodies or waters of the State, U.S. and Army Corps of Engineers.  The Environmental Protection Commission’s (EPC’s) legal staff finding is:  “Man-made lakes are provided the same status and protection as naturally occurring lakes. Once deemed a completed project, all rules will be applicable.”  
Criteria and Post Monitoring Process
1. Lake Size

The Technical Sub-Committee analyzed the size of existing natural lakes utilizing the data from the Florida Lake Atlas.  The largest natural lake in Hillsborough County is 849 acres.  However, this large size is not the norm.  Most lakes are much smaller.  The median lake size in Hillsborough County is 20 acres.  The mean is 45 acres.  The standard deviation is 97 acres.

Recommendation:  It is recommended that man-made lakes be a minimum of 5 acres and a maximum of 150 acres in size.
2. Lake Depth 

The Technical Sub-Committee analyzed the depth of existing natural lakes utilizing the data from the Florida Lake Atlas.  The maximum depth at a single location within a natural lake in Hillsborough County is 35 feet.  However, deep spots are not common.  The mean of maximum depth measurements of lakes in Hillsborough County is 19 feet.  The mean depth of any individual lake is about 8 feet.  Most natural lakes in Hillsborough County are generally shallow.  The depth of lakes has direct implications for lake health.  Shallow lakes generally have higher dissolved oxygen concentrations, reduced stratification, internal circulation that supports more vegetation and increased wildlife habitat than deeper lakes.
Recommendation:  It is recommended that man-made lakes have an average depth of 8 feet with not more than 5% of the lake area having a maximum depth of 19 feet.  Average depth is defined as the mean value of not less than 30 measurement points selected from within the lake using a stratified random sampling protocol, with a grid mesh size not to exceed 2% of the lake area. 

3. Upland Lake Basin Slope

Basin slope and water levels are important features that distinguish man-made lakes from natural lakes. However, data analysis was not possible in the timeframe available to the technical sub-committee because useable data were not available. The land contours are incomplete.  There are existing 2-foot contours but these come from a number of different survey projects and the contours do not join uniformly to one another.  Notwithstanding, it can be said based upon field observations that upland slope around natural lakes are generally very gradual.
Recommendation:  It is recommended that the upland buffer area (see recommendation 8) surrounding the lake should have a maximum slope of 10:1 so that for every 10 feet of linear distance from the lake shoreline there should not be more than 1 foot of increase in elevation.
4. Lake Littoral Zone

The littoral zone is critical to the water quality and ecology of a lake.  It provides potential wildlife habitat and filtration for water quality enhancement.  The data from the Florida Lake Atlas showed that in natural lakes in Hillsborough County the mean percent of lake area less than 4 feet deep is 32%.  Man-made wet detention pond under SWFWMD’s Environmental Resource Permitting Information Manual Part B, Basis of Review, Environmental Resource Permit Applications within the Southwest Florida Water Management District, June 22, 2008 requires a 35% littoral zone. (see Rule 40D-4.4091, F.A.C)
Recommendation:  It is recommended that a native vegetated littoral zone should comprise a minimum of 35% of the surface area of the lake and be 4 feet deep or less.   The littoral zone shall be continuous around the perimeter of the lake and shall be consistent with Land Excavation Regulations Sec. 8.01.05.E.1, as follows:  “The standard slope for the side of a lake creation, including ditches, shall be four feet measured horizontally to one foot measured vertically (4:1) to a depth of six feet below normal water level, then no steeper than two feet measured horizontally to one foot measured vertically (2:1) to the bottom of the excavation.”
5. Lake Shape 
Lake shape is important because it provides a measurement of the amount of interface between a water body and surrounding land, which is important for wildlife habitat.  The shape of natural lakes in Hillsborough County can range from nearly circular to an irregular amoeboid shape. However, there are several benefits associated with irregularly shaped lakes. The more irregular a lake’s shoreline (which can be calculated by comparing the length of the lake’s shoreline to its surface area), the more shoreline habitat is available that can provide significant enhanced ecological benefits. (See Florida Lake Watch: Lake Morphometry)
Recommendation:  Man-made lakes should have irregular, curvilinear shorelines to maximize habitat creation for wildlife. To provide an objective means of ensuring that lakes are irregular in shape, a minimum standard derived by comparing shoreline length with surface area should be established.  
6. Lake Hydrology  

Of the 134 lakes identified in the Florida Lake Atlas, 60 to 70 have regulatory water levels.  In addition to minimum levels there are flood-control levels, which might be used as “guidance levels.” The levels do not represent the natural fluctuation of a lake because many lakes are hydrologically connected so that once the water level rises to a specified level it overflows, eliminating extreme highs or lows.  In some lakes historic water levels and recent levels can be estimated using vegetation as hydrologic indicators. 

The original methodology for calculating minimum water levels for lakes and wetlands, which was based on protecting cypress systems, indicates that if the water levels fall more than 1.8 feet below the normal pool, the system can be significantly harmed.   Statistical methodologies have also been developed for lakes that do not have cypress trees, or cypress fringing wetlands.
Methodologies for setting environmental “minimum flows and levels” for lakes and wetlands have been adopted in Chapter 40D-8, Rules of SWFWMD  (http://www.swfwmd.state.fl.us/rules/files/40d-8.pdf) 
Some 10 years ago the Water Management District developed a statistic called the reference lake water level regime, which shows the typical range for water level fluctuation for a group of 22 lakes that were not impacted by well-field pumping in the Pasco/Hillsborough County area (http://www.swfwmd.state.fl.us/projects/mfl/reports/ntb_mfls_white_papers-establishment of minimum_levels_for_category_1_and_2_lakes.pdf).  Eight of these reference lakes are located within Hillsborough County.  The study gave a median water level fluctuation from the statistical P10 (a typical high water level that is exceeded in the lake only 10% of the time), to the statistical P90 (a typical low water level that is exceeded in the lake at least 90% of the time).  For the 8 reference lakes in Hillsborough County,  based on this work,  the median P10 (high water) to P90 (low water)  average seasonal fluctuation  is about 2 feet (SWFWMD, 1999)  It should be noted that the 2 feet range in lake level fluctuation is an average over a long-term period of record.  Depending on annual variations in rainfall, lake level fluctuation could be less than or greater than 2 feet for any particular year.                

Recommendation:  It is recommended that, over a long-term period, generally defined as a minimum of a 6-year evaluation period, water levels in man-made lakes should be consistent with littoral zone requirements and should not fluctuate more than +/- 1 foot.

7. Lake Water Quality

Water-quality criteria are covered by existing water quality standards for lakes. (Florida Administrative Code, 63. 302, Table 5.30) 
Recommendation:  It is recommended that lakes should meet criteria as expressed by Table 5.30 (Florida Administrative Code, 63. 302).
8. Upland Vegetated Buffer Areas

Vegetated buffers refer to the plant cover on upland areas around lakes.  Vegetation in buffer areas has the potential to improve water quality in a lake.  Buffer width has two components, the width (or setback from the shoreline) and the vegetation.  If man-made lakes are jurisdictional water bodies, current “setbacks” would be required. The development of new standards for ecological based buffers is called for in the Comprehensive Plan.  (Conservation Element, Policy 19.1)  Currently most of the jurisdictions follow the state standard of 15 foot minimum and 25 foot average setbacks, but not necessarily covered with natural vegetation.  The County requires a 30 foot setback for fresh water wetlands. The County rarely requires that natural vegetation be maintained in the setback areas.  Structures or buildings are not allowed in the setback areas.  
Language in the Comprehensive Plan calls for the development of a buffer technical manual (Conservation and Aquifer Recharge, Policy 19.1) involving consensus of staff, the public and the development community.  The goal is to bring research from various studies into Hillsborough Land Development standards. 
The Planning Commission developed a report in February of 2001 based on current data sources and recommended a minimum 75 foot vegetated buffer area.  The EPC developed a report in 2006 that recommended a minimum of a 50 foot buffer as a starting point everywhere and go forward with the development of a technical manual.  The current County setbacks were intended to be a place holder until staff had an opportunity to review the science. 
Recommendation:  It is recommended that a 50 foot native vegetated buffer be required around man-made lakes, based on the Planning Commission and EPC reports, recognizing that the development is under way for a buffer technical manual under Conservation Element, Policy 19.1 which may modify the recommendation.  Standards for re-vegetation with native plants should be established.  Examples of such existing standards can be found in the phosphate mining manual.  Additionally, there should be an allowance for recreational access corridors.
It should be noted that this recommendation was not unanimous.  One party felt strongly that current setbacks in the LDC should remain in place for man-made lakes until ecological buffers are formally studies and implemented in the LDC per Policy 19.1.
Post Monitoring Process / Success Criteria
Post-construction criteria to confirm that a man-made lake is a functional environmental feature have yet to be developed.   However, the Technical Committee (TC) is of the opinion that this step will be necessary prior to the man-made lake being considered for additional density credits.   Land developers are generally familiar with the criteria for designing man-made wetlands to mitigate for impacts to natural wetlands, and the TC proposes that this type of “success criteria” is also developed for man-made lakes/density credits.        
Any number of factors can affect the success of a man-made lake intended to provide environmental/habitat benefits similar to natural lakes.  These include accurate site assessment with regard to soils and natural hydrology, appropriate design, and accuracy of construction.  The sustainability of man-made lakes can only be determined over time after construction.
The group believed that one approach to measuring the success of a man-made lake is to model the success criteria after that of a man-made wetland mitigation site. Outlined below are the reporting and standard monitoring requirements for a man-made wetland mitigation site.  These might serve as a starting point in future efforts to develop similar criteria for man-made lakes.  
A.  A Mitigation Completion Report, to include planting details of the man-made lake area, shall be submitted to the appropriate agency staff within 30 days of completing construction (man-made lake) and planting of mitigation area.  A contour line within 0.1’ of the upper design elevation (typically seasonal high water) shall be depicted on the survey.  Upon staff inspection and approval of the mitigation area, the monitoring program shall be initiated.
B. Semi-annual monitoring along with associated monitoring reports and maintenance is required for a minimum of three years (3) for herbaceous/shrub systems and five years (5) for a forested system.  Monitoring reports must be submitted to staff following each monitoring event.  Monitoring reports should address:
1. Date planted and number of planted materials used.
2. Percent survival of planted species.
3. Number of plants replanted if necessary.
4. 20-25% of trees tagged to monitor tree growth rate and DBH (forested systems).
5. Desirable wetland/upland species cover.
6. Plant diversification and natural recruitment.
7. Permanently marked photo stations.
8. Wildlife usage.
9. Overall ecological evaluation.
10. Problems encountered and corrective actions needed.
C.  The removal and control of nuisance or exotic species is required.  Nuisance species coverage must not exceed 5%.
D. 85% survival rate must be demonstrated for each planted tree and shrub species.
E. The plant source must be indicated.  If collected plants are to be used, donor sites must be identified.
F. Monitoring and maintenance must continue until all success criteria have been met.

Recommendation:  It is recommended that a post-monitoring process should be established for man-made lakes.  Applicants should be required to demonstrate that man-made lakes meet all success criteria during the monitoring process before the lake is accepted and density credits or other entitlements are approved.
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