APPENDIX G

WATER QUALITY AND THE C-111 PROJECT

SECTION 1

CORPS WATER QUALITY POLICY FOR

SOUTH FLORIDA ECOSYSTEM RESTORATION

1.1  INTRODUCTION.  This Water Quality Appendix is meant to provide a brief introduction into the complex area of water quality as it relates to the C-111 Project.  Using this Appendix as a starting point, any future measures to define or address water quality in the C-111 Project could be developed, as necessary.  This Appendix is not meant to dictate future water quality efforts or features for the C-111 Project.  

The authorized May 1994 C-111 General Reevaluation Report (May 1994 GRR) contained features that are expected to restore the natural values of Everglades National Park.  This includes restoration of the hydrology in 128 square miles of the Taylor Slough and its headwater in the Rocky Glades as well as producing a net increase in water volume within Shark River Slough.  The recommended plan in this Supplement to the May 1994 GRR is meant to conform with and enhance the overall effectiveness of the May 1994 GRR.


Restoration of hydrology in Taylor Slough, as outlined in the May 1994 GRR, is to be accomplished by pumping water taken from the L-31N/C-111 canal directly into Everglades National Park at Taylor Slough via S‑332D.  This water will reach the L‑31N/C-111 canal through local area rainfall runoff and through the South Dade Conveyance System.  The South Dade Conveyance System, of which L-31N/C-111 are a part, has its “headwater” located at S-331.  S-331 receives water from local area runoff as well as areas to the north including the water conservation areas and Lake Okeechobee.

The remainder of this Section consists of excerpts from a memorandum sent by Headquarters, US Army Corps of Engineers, to the South Atlantic Division, US Army Corps of Engineers.  The memorandum is dated 7 November 1997 with a subject of: Water Quality Policy for South Florida Ecosystem Restoration.

1.2  BACKGROUND.  Section 528 of WRDA '96 requires the Secretary to take into account the protection of water quality by considering applicable water quality standards and include water quality features necessary to provide water to restore, preserve, and protect the south Florida ecosystem.  The Act further states that if the Secretary determines that a project feature to improve water quality is essential to Everglades restoration, the non-Federal cost of the feature shall be 50 percent.  This provision does not apply to any feature of the Everglades Construction Project being constructed by the State of Florida.

1.3  GUIDANCE.  Ecosystem restoration features should be formulated to provide water of adequate quality to achieve project purposes.  Ecosystem restoration in south Florida depends, in part, on improving the timing and increasing the amount of water entering the Everglades to levels more typical of pre-drainage conditions.  Expected sources of this water will be stormwater now sent to the coast in drainage canals, and diversions from Lake Okeechobee and other water storage facilities.

The State of Florida has water quality standards that include protection of the natural flora and fauna.  Requisite water quality characteristics (even for the same use classification) can vary depending on the type of natural flora and fauna present.  While the water quality characteristics for the stormwater now discharged to the coast in drainage canals and to Lake Okeechobee generally meet these water quality standards, the proposed ecosystem restoration projects will result in delivering this water to areas that have different water quality needs.  The Everglades evolved as an extremely low nutrient community, and that community is sensitive to very minor changes in nutrient levels.  Lake Okeechobee and the drainage canals have higher nutrient levels.  Therefore, restoration project features may require further cleanup of the water to achieve ecosystem restoration.  Solutions may include Best Management Practices (BMPs), additional regulatory programs, and water treatment systems.

For the purpose of analyzing Federal participation in water quality features, the future without project condition will be developed based on the assumption that non-Federal interests will meet the requirements of the Clean Water Act and State water quality standards.  The without project condition assumes BMPs and all reasonable measures within watersheds are in place to assure that the waters being received by the C&SF Project system are of sufficient quality to meet published standards.  If these measures still do not provide water of adequate quality for Everglades ecosystem needs, then additional features for water quality improvement will be formulated and included in C&SF Project modifications with 50-50 cost sharing.  Projects formulated under this guidance will be designated as:  (1) water reclamation, or (2) water reuse projects. 

Water reclamation includes modifying the project system so that the water that was once sent to the coast or disposed of in some other way will be pumped back into the C&SF Project system to increase the volume of water available for Everglades restoration.  The C-51 Project involves diverting stormwater that was formerly discharged to tide to a holding area (STA-1E) for ecosystem restoration and is an example of reclaiming water.  Given the change in discharge locations from the original canal design, the water will require additional treatment prior to release into the Loxahatchee National Wildlife Refuge (WCA-1) for restoration purposes.  Water will also be reclaimed in the proposed Water Preserve Areas and C-111 Projects.  Discharges of this water into the Everglades will likely require water quality treatment.  In these cases, C&SF Project modifications would warrant Federal participation in required water quality features due to the diversion of stormwater for Everglades restoration.

Water reuse involves modifying the final use of the water.  Water that was originally discharged for flood control and used for water supply purposes will require treatment prior to being used for Everglades restoration.  For example, proposed operational changes for Lake Okeechobee include water supply deliveries to the Water Conservation Areas for Everglades restoration.  Water quality standards for nutrient concentration in Lake Okeechobee are much less stringent than those for the Everglades.  Therefore, any water delivered from Lake Okeechobee must be treated prior to direct use in the Everglades for ecosystem restoration purposes.  Examples of other water reuse projects that warrant Federal participation include the Lake Okeechobee Tributary Sediment Dredging and C-11 West critical projects, and the C‑111 Project.  These projects include modifying the final use of the water for the sole purpose of Everglades ecosystem restoration.
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SECTION 2

C-111 WATER QUALITY STRATEGY

2.1 INTRODUCTION.  During 1998 and 1999, an interagency Water Quality Team undertook evaluation of the existing water quality monitoring programs in the C-111 basin.  Given the existing “patchwork” of water quality monitoring efforts, it became apparent to the Water Quality Team that a coordinated and comprehensive water quality monitoring strategy was needed.   The Water Quality Team requested that the Corps develop a strategy to ensure that the necessary water quality information was available to make policy, design, and operational decisions for the C-111 Project.

C-111 water quality issues are best addressed using a three-phase approach in a water quality strategy.  The first phase of the water quality strategy is to initially and continuously characterize the water quality conditions in the project area.  The second phase of the strategy is to use predictive tools to evaluate the effect of the project on the water quality and if necessary, to determine the level of treatment necessary to ensure that adequate water quality conditions will be maintained in the area.  The third phase of the strategy is to inventory and evaluate applicable treatment technology necessary to provide the treatment level prior to design and construction of any final water quality treatment features.  

Much of the water quality characterization and prediction work is underway or scheduled during the first five years of the project.  However, well after any water quality features have been designed and constructed, information from the first two phases will be required for the life of the project to determine compliance with water quality standards.  At some future time, a fourth phase of the strategy should be considered to optimize project operations for water quality.


The Corps has conducted monitoring, required by the S-332D emergency order, that included sampling points at the S-332, S-332D, and other points in the C‑111 Project area.  The Corps has developed and implemented a water quality monitoring plan to address the operations of the S-332D pump station and the S‑332B pump station/detention area.  These pump stations are features of the authorized May 1994 GRR, however, the detention area is smaller in size than the detention zone outlined in the May 1994 GRR.  This monitoring will be conducted for the next two fiscal years and will meet the regulatory requirements of DEP, allowing these features to continue to be operated.  The data obtained from this monitoring network will help provide water quality information necessary for future water quality certifications for the authorized but unconstructed May 1994 GRR features. This data will also provide information useful for designers by identifying how this type of feature will impact ground water quality and directional flow. 

2.2 WATER QUALITY CHARACTERIZATION.  A comprehensive water quality monitoring system is composed of data collection and information generation.  Sample collection, laboratory analysis and data handling are the three main components of data collection.  Information generation is composed of data analysis, reporting, and information utilization.  Many water quality monitoring efforts excel at data collection but ignore the information generation aspect of water quality monitoring.  In order to avoid becoming “data rich but information poor”, steps must be taken to develop a comprehensive water quality monitoring plan for the C-111 basin.

2.2.1  Water Quality Interagency Team.  A consortium of at least eight federal, state, and local agencies is overseeing the implementation of the C-111 Project.   Most of the involved agencies have a direct role either in the collection of water quality data or the determination of compliance with water quality standards.  For the last two years, an interagency Water Quality Team, made up of specialists from the involved agencies, has been compiling and analyzing all the water quality information relevant to the C-111 basin.   An interagency Water Quality Team has proposed that all of the agencies sign a Memorandum of Agreement (MOA) specific to C-111/L-31N water quality issues.    A memorandum will be created by the Corps to clarify the role of each agency, identify funding sources and agency contributions, and formalize a methodology to review and fund new water quality studies.  Coordination of the memorandum will be done through Corps representation on the interagency Water Quality Team.  

2.2.2  Development of a Water Quality Monitoring Plan.  Within the C-111 basin there are many past and ongoing water quality monitoring efforts; however, there has been no coordinated effort to integrate the surface water, groundwater, and coastal water monitoring programs so that water quality conditions can be comprehensively characterized.  The following tasks need to be performed to develop a comprehensive monitoring program for the C-111 basin:

1. Management and/or policy implications associated with possible data reporting outcomes need to be identified.  Identification of how the water quality information will be used is necessary to focus the water quality monitoring plan.

2. All existing and planned sample collection efforts (surface, ground, and bay water) need to be reviewed to identify temporal and spatial areas where additional monitoring is necessary for compliance review.  A baseline conditions document would be produced.    Sampling regimes should be designed to provide the data necessary to determine compliance with water quality standards.

3. Sample collection and Laboratory analysis methodologies used by the various agencies need to be reviewed and documented.   A single quality assurance/quality control (QA/QC) plan and an inter-calibration program must be developed so that data sets produced by different agencies are comparable.  A procedure must be established to ensure that all future water quality studies provide useful water quality information using consistent methodologies.

4. Existing information management systems need to be inventoried and evaluated.   The best system should be identified and adapted if necessary to best fit the project requirements.   

5. Statistical methods used to characterize water quality conditions need to be identified and documented so that standardized methods are applied to all data generated for this water quality plan.   Analysis methods should be integrated with the existing water quality performance measures.  Water quality data analysis packages need to be inventoried and evaluated.  The most appropriate system capable of performing statistical analysis and generating graphical representations should be identified.     

6. The identification of applicable water quality standards needs to be done to facilitate data reporting and comparisons.  Standards have been established for phosphorus and a limited number of heavy metals and pesticides; however, this work needs to be extended to address additional water quality pollutants.

7. The content of an Annual C-111 Water Quality Report needs to be determined.  This report will include, at a minimum, data analysis performed using methods identified in Task 5 above.  This report should serve as the official compliance document for the C-111 Project and it should include a section on meeting targets identified through water quality performance measures.

Completion of these tasks will culminate in the production of a comprehensive water quality monitoring plan.  Although, the interagency Water Quality Team has performed much of the background work necessary to complete this task, a sustained effort by either a contractor or an agency identified in the MOA will be necessary to complete and document the comprehensive plan.   

Although a comprehensive water quality plan has not been formulated as of yet, the SFWMD, FDEP, ENP, the Corps, and other parties are currently collecting water quality data. An interagency Water Quality Team has identified several deficiencies in the existing water quality sampling efforts.  This work will be performed by SFWMD or under contract services with coordination by the Corps. Additional bimonthly surface water quality sampling, the event monitoring program for surface water, and the groundwater quality monitoring network will be conducted over a five year period.  This monitoring will be performed by SFWMD or contract services with coordination by the Corps. The installation of the monitoring wells and the collection of the water quality samples will be done by SFWMD or contract services.  This program will be coordinated by the Corps.

2.2.3  Annual Reporting and Data Management.  It will be necessary to maintain the database and perform annual data analysis and reporting of basin water quality information.  The contents of the Annual C-111 Water Quality Report will be as identified in the water quality monitoring plan.  Initially, these reports will provide base level surface and groundwater quality conditions within the project area.  This information will be needed to obtain the necessary Water Quality Certification from the State of Florida for the project features.  As project features are phased in, the periodic reports will be used to help quantify the project impacts.  Database management and data analysis will be performed over a five-year period.  The work is intended to be performed by SFWMD or contract services with assistance from the Corps.   

Although funding for the water quality monitoring plan and the annual report document are requested for five years, these programs will be necessary for the life of the project since compliance with water quality standards will be an ongoing issue well after the project construction phase has been completed.

2.3  WATER QUALITY PREDICTION.  At this time, there is a great deal of uncertainty concerning the water quality impacts of the C-111 Project.   Walker (1997) was able to draw some conclusions regarding present and future phosphorus concentrations within the basin; however, he identified the following tasks as necessary to refine the estimation of project impacts:  

1. Delineation of watersheds/land use,  

2. Estimation of flow data and loading at S-178,  

3. Development of a water budget for L-31N,  

4. Generation of a regional ground water quality report,  

5. Generation of a surface water quality report, 

6. Revise the watershed contribution report, 

7. Generate a Post C-111 water quality report.

Some of the Walker suggestions have been incorporated into the comprehensive water quality monitoring plan identified in the characterization phase, others are identified in the prediction phase of the water quality strategy.  Descriptions and cost estimates for the six tasks that would be in phase II are below. 

2.3.1  Watershed Evaluation.  Delineation of watersheds and land uses tributary to each canal segment is necessary.  In the low flat areas of south Dade County the watersheds are delineated by hydraulic gradients rather than topographic features.  Three-dimensional groundwater modeling is required to define contributing watersheds under various rainfall and operational scenarios.  The Corps will define land use and perform groundwater modeling.

2.3.2  Water Budget for L-31N/C-111.  The existing water budget calculations will be extended to include L-31N between the Tamiami Trail and S-176.  Geotechnical investigations to better define the transmissive properties of the shallow aquifer are necessary to refine groundwater model inputs.   Groundwater modeling is required to partition between surface flows, groundwater seepage into ENP, and return seepage to L-31N and C-111.    Geotechnical investigations and groundwater modeling will be performed by the Corps.  Water and mass-balance calculation will be accomplished by contract (possibly through ENP).

2.3.3  Pollutant Loading Evaluation.  Using the information provided in the C-111 Annual Water Quality Report and the water budget estimates provided in the task above, a pollutant loading evaluation will be done annually for the basin.  This task could be performed by contract services with assistance from the Corps.

2.3.4  Water Quality Modeling.  Refinement of calculations to partition local inflows into ENP seepage and local water shed contributions is necessary.  This analysis will include surface and ground water flow and quality data as reported in the Annual C-111 Water Quality Report.   Modeling and water quality analysis will be refined to better define mass-balance estimates of pre-project loads.  The Corps will perform necessary groundwater modeling support and coordinate water quality analysis done by contracted professional services.

2.3.5  Estimate/Plan Water Quality Effects.  Simulated water budgets calculated by a surface/ground water prediction model will be incorporated into the water quality model developed in the task above to estimate post-project pollutant loads.  This work will include an uncertainty analysis of the results. The Corps will perform necessary groundwater modeling support and coordinate water quality analysis done by contracted professional services.

2.3.6  Determine Water Quality Treatment Requirements.  The water quality treatment requirements are determined by the estimated water quality effects of the project in relationship to applicable water quality standards.  Treatment requirements will be determined for water discharged into the hydrologic buffer, water discharged by S-332E, and water discharged to the Frog Pond.  This work will be done by contract professional services with coordination by the Corps.

2.4  WATER QUALITY TREATMENT DESIGN.  The design phase of the water quality strategy includes the inventory and evaluation of treatment technologies. After selecting the most appropriate technology the design and construction of water quality project features can commence.  Descriptions and cost estimates for the tasks are outlined below.

2.4.1  Evaluation of Best Management Practices (BMPs).  The SFWMD will coordinate the implementation and evaluation of BMPs to reduce water quality impacts of agricultural activities within the C-111 basin.   This work will be performed by SFWMD. 

2.4.2  Evaluate Technologies.  All applicable technologies will be identified and evaluated.  This evaluation will include and extend the technology evaluation being done for the ongoing Everglades Nutrient Removal project.  The evaluation will include an analysis of each technology’s pollutant removal efficiency, effluent “marsh readiness”, and its construction / operation / maintenance cost.  Uncertainty analysis will be performed to compare proven with unproven technology.  This work will be done by contract professionals with coordination by the Corps.

2.4.3  Pilot Testing of Technologies.  Field scale pilot testing of one or more promising treatment technologies will be performed to determine process efficiencies and refine design parameters.  This work will be done under contract with coordination by the Corps.

2.4.4  Facility Design.  Water quality treatment design will be handled in tandem with pump station design or designs created so that future technology can be “bolted on”.  Costs associated with this work have already been included in the 1994 GRR and may be included elsewhere in the C-111 Project plan. 

As outlined in the authorized May 1994 GRR plan, approximately 5,215 acres in the Frog Pond were to be acquired for project purposes.  This land has already been acquired by SFWMD as part of their requirements for land acquisition in the May 1994 GRR plan.  Due to its location, historical use as an agriculture area, and its availability for project purposes, the Frog Pond area is a potential site for a “bolt on” water quality treatment feature, as mentioned above.  

The Frog Pond could be utilized once water quality problems are defined and the effectiveness of water treatment technologies is determined through pilot test projects.  A conceptual, preliminary plan currently exists that would involve using a portion of the Frog Pond as a detention zone for water pumped at S‑332D. The objective would be to treat the water while it is in the detention zone so, that by the time the water reaches ENP via Taylor Slough it would meet water quality standards.  

The plan would involve an appropriate land area, and water treatment technology or technologies, to treat the water. The L-31W tieback level authorized in the May 1994 C-111 GRR would be oriented to created the necessary detention zone.  If necessary, and appropriate, rock plowed material would be removed from the detention zone to enhance water treatment capabilities. 

As construction of the May 1994 GRR plan continues more knowledge of the water quality conditions created by the plan will be learned.  It is likely that water quality treatment technologies will be developed and refined during this construction period.  With this information, the appropriate details of the conceptual, preliminary plan for using the Frog Pond as a water quality treatment area could be finalized.  The process of implementing a water quality treatment plan in the Frog Pond would likely be of short duration because the Frog Pond is available for project purposes and there is a preliminary, conceptual plan that does exist for its utilization as a site for water quality treatment.
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SECTION 3

SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD)

ONGOING WATER QUALITY WORK

3.1  DRAFT EVERGLADES STORMWATER PROGRAM.

3.1.1  Summary.  In concert with the requirement that the project “future without project” condition includes assurances that non-Federal interests will meet Clean Water Act and State water quality standards, the SFWMD has developed the Everglades Stromwater Program.  The primary goal of the Everglades Stormwater Program (ESP) is to ensure that State water quality standards are achieved, to the maximum extent practicable, by December 31, 2006, at numerous water control structures and those affecting the C-111 Basin.  The ESP program includes multiple elements to facilitate District's responsibilities under the Everglades Forever Act of 1994 (Act).  Since its initial formation the ESP has been further enhanced by incorporating additional elements to increase program comprehensiveness and to broaden opportunities for public involvement.  For example, Everglades Agricultural Area BMP regulatory programs (rules 40E-63 and 40E-61, F.A.C.), have been integrated into the ESP.  This section, however, will only discuss ESP activities not associated with the Everglades Agricultural Area Best Management Practices (BMP) program.

Activities that have been initiated or are planned to be initiated under the ESP include improved water quality monitoring programs; water quality data evaluation and reporting; regulatory activities; best management practices rulemaking, as necessary; financial assessment programs; preliminary studies for water quality improvement facilities; public involvement initiatives; and educational programs.  Success of the ESP requires cooperation from and coordination with local governments, state and federal agencies, environmental interest groups, agricultural and urban communities, Florida’s Miccosukee and Seminole Indian tribes, and the general public.

3.1.2  Introduction.  On April 20, 1998, the FDEP issued an important permit to SFWMD, known as the Non-Everglades Construction Project (ECP) Permit (FDEP File Number 06, 50259070).  This permit was issued pursuant to Sections 9(k) and 9(l) of the Everglades Forever Act (Act). The permit authorized the continued operation of water control structures operated, maintained, and controlled by SFWMD that discharge waters into, within or from the Everglades Protection Area and that were not included in the permit(s) issued for the Everglades Construction Project (ECP).  Table 3-1 lists all District-controlled structures included in the Non-ECP permit and three structures affecting the C‑111 Basin are identified with an asterisk.

The Non-ECP permit requires SFWMD to implement schedules and strategies for: 1) achieving and maintaining water quality standards; 2) evaluating existing programs, permits and water quality data; 3) developing a regulatory program where needed to improve water quality; and 4) developing a monitoring program to track the progress toward achieving compliance with water quality standards to the maximum extent practicable. Originally proposed for issuance in July 1996, the permit was subjected to an administrative challenge (Miccosukee Tribe of Indians et al. v. South Florida Water Management District et al., DOAH Case No. 96-3151). After a three-week hearing in 1997, the administrative law judge concluded that SFWMD had met statutory requirements of the permit, and issued a Recommended Order to the DEP on February 6, 1998. The DEP issued the Final Order on April 20, 1998, adopting the recommendations of the administrative law judge. An appeal of this final order was made to the Third District Court of Appeals [688 So.2d 927(Fla. 3d DCA 1997)].  The appeal was denied on November 12, 1998. 

The strategies identified in the Non-ECP permit are being initiated a through diverse array of District projects. Since its initiation in April of 1998, the ESP has been intricately involved with the development of these programs and the completion of permit requirements. The ESP demonstrates SFWMD's commitment to promoting the restoration and protection of the Everglades as intended by the 1994 Act and interest in restoring the quality of water. The Everglades Construction Project, along with the ESP, are two complementary elements of the comprehensive Everglades Program as described in the Everglades Program Implementation, Program Management Plan, Revision 3, SFWMD, 1997.  The Everglades Program includes elements detailed in Section (4) of the Act.  These elements are described below and in other chapters throughout this report.

Section (10) of the Act requires SFWMD to submit an application for a modification to the Non-ECP permit by December 31, 2003.  The Act identifies this permit as the Long-Term Compliance Permit.  The Act requires this application to include plans for achieving State water quality standards in all parts of the Everglades Protection Area by December 31, 2006. The Long-Term Compliance Permit is differentiated from the Non-ECP permit by requiring the submittal of "plans" as opposed to "strategies" to achieve compliance with Act mandates. Strategies identified in the Non-ECP permit consist of problem identification, potential solution identification, and solution evaluation. Plans are more detailed than strategies; they consist of solution selection and implementation, and engineering design documents, as needed. Accordingly, numerous research, planning, monitoring, regulatory and construction activities are being integrated to ensure that appropriate plans are developed that will result in compliance with the Act by December 31, 2006.  It is anticipated that work provided for by the approved C-111 Project features would be included in those comprehensive plans.

Table 3-1

Non-ECP Structures

INTO

Structures
WITHIN

Structures
FROM

Structures

G-123
G-64
G-94A

S-9
G-69
G-94B

S-14
G-71
G-94C

S-18C*
S-10E
S-31

S-140
S-141
S-34

S-175*
S-142
S-38

S-190
S-143
S-39

S-332*
S-144
S-197


S-145
S-334


S-146
S-337


S-151
S-343A


S-333
S-343B


S-339
S-344


S-340



S-346



S-347


*Structures Affecting C-111 Basin

3.1.3  Everglades Stormwater Program (ESP) Strategies.  The ESP manages and implements water quality improvement strategies for Everglades tributary basins. The implementation of these strategies will provide the assurances needed for the application for the Long-Term Compliance Permit. The Act specifically requires SFWMD to implement schedules and strategies under the Non-ECP permit for:

1. Achieving and maintaining water quality standards;

2. Evaluating existing programs, permits and water quality data; 

3. Acquiring lands and constructing and operating water treatment facilities, if appropriate, together with developing a funding mechanism; and 

4. Developing a regulatory program to improve water quality, including identifying structures or systems requiring permits or modifying existing permits. See Chapter 373.4592(9)(k) Fla Stat.

The Act and Non-ECP permit also require SFWMD to implement a monitoring program to ensure the accuracy of data and measure the progress toward achieving compliance with State water quality standards.

Together, these strategies comply with applicable legislative requirements of the Act and the Non-ECP permit and are commonly referred to as the ESP elements. The ESP elements work in coordination with the ECP and other complementary elements of the comprehensive Everglades Program that comply with other sections of the Act.  ESP elements cover specific tributary basins and structures.

The ESP elements are:


Water Quality Monitoring;

Reporting Requirements;

Regulatory Action Strategy;

Water Quality Improvement Plans;

Financial Assessments; and

Public Involvement Initiatives.

As shown in the Program Management and Implementation section below, there are eight tributary basins including areas affecting the C-111 Project area to which the above strategies are managed and implemented. These ESP basins are in addition to the basins administered through the ECP and include existing urban, agricultural and Indian reservation lands.


Wellington/ACME Improvement District;


Boynton Farms;


North Springs Improvement District;


North New River;


C-11 West;


C-111;


L-28; and


Feeder Canal.

Structures discharging into, within and from the Everglades Protection Area will also benefit from upstream improvements to water quality, which occur as a result of other components of the Everglades restoration efforts.  These components include the Everglades Construction Project, Everglades research and monitoring programs, and the Everglades Agricultural Area BMP Program.

3.1.4  Regulatory Action Strategy (RAS).  The RAS generated in response to the Non-ECP permit is an important element of the overall approach to restore the Everglades by achieving and maintaining water quality in the Everglades Protection Area to the maximum extent practicable. The RAS applies to both Non-ECP structures discharging into the Everglades Protection Area and all upstream discharge structures within each ESP basin.  

The RAS consists of a process that begins with an inventory of all structures discharging directly into the Everglades Protection Area. Water quality monitoring programs at the inventoried structures have been either initiated, continued unchanged, or refined, as needed. 

Where water quality monitoring analysis at structures discharging into the Everglades Protection Area indicate that meeting the State water quality standards may be a cause for concern, upstream structures that are potential sources of the concern will be identified and monitored.  Water quality improvement plans will be developed with local governments and/ regulatory actions may be taken as needed to ensure that discharges from the upstream structures do not cause water quality problems at downstream locations. Appropriate actions could include development of geographically based regulatory programs (such as BMPs) or other programs requiring coordinated efforts by SFWMD and other agencies. An analysis of water quality data takes place on an annual basis, as required by the Non-ECP permit, and is documented in an annual Regulatory Action Report.

The RAS utilizes the following 10-step sequential approach to address basin-specific water quality problems.  

· Step 1:
Inventory of Direct Structures and Basin Information

· Step 2a:
Characterize Available Water Quality Data

· Step 2b:
Assess Comprehensiveness of Available Water Quality Data 

· Step 2c:
Develop or Refine Water Quality Monitoring Programs where Needed

· Step 3:
Water Quality Monitoring for all Direct Structures

· Step 4:
Evaluate Data from Direct Structures

· Step 5a, b & c: Shift Monitoring Burdens of Structures not Owned and/or Operated by SFWMD with Identifiable Water Quality Concern.  Also, Continue Monitoring all District Owned and Operated Structures Meeting Water Quality Standards

· Step 6:
Identify Primary Structures Upstream from Direct Structures with Water Quality Concerns 

· Step 7a:
Identify Sources of Water Quality Data for Upstream Structures

· Step 7b:
Assess Available Water Quality Data

· Step 7c:
Develop a Water Quality Monitoring Program where Needed

· Step 8:
Monitor Water Quality at Upstream Structures

· Step 9a:
Maintain Monitoring for Upstream Structures not Owned or Operated by SFWMD

· Step 9b:
Implement Remedial Actions for Upstream Structures not Meeting Water Quality Standards

· Step 10a:
Evaluate Need to Continue Monitoring at Upstream Structures in Compliance with Water Quality Standards 

· Step 10b:
Continue Monitoring Upstream Structures Owned and/or Operated by SFWMD with Water Quality Concerns and Locate Additional Sources of Water Quality Concerns

· Step 10c & d: Shift Monitoring Burden for Upstream Structures not Owned or Operated by SFWMD with Water Quality Concerns and Modify Permits as Needed

· Step 10e:
Develop and Implement Basin Specific BMP Regulatory Program
The first Regulatory Action Report was included as Section 2 of the Non-ECP Annual Permit Monitoring Report and submitted to DEP on April 20, 1999.  This report provided a detailed description of the RAS, its implementation schedule, and an update on the status of the implementation of Steps 1 through 4.  In summary, SFWMD has completed the inventory of all structures discharging directly into the Everglades Protection Area (Step 1).  This inventory included identifying all primary structures, locations, structure data, contributing drainage basins, owner/operator, operational criteria, and permit status. In addition, existing BMP programs upstream have been identified. Geographic Information Systems (GIS) mapping of all contributing drainage boundaries and Non-ECP structures based on category type (into, with or from) is complete, subject to minor modifications as implementation of Step 6 occurs. 

SFWMD has also completed the identification of sources and assessment of the comprehensiveness of water quality data for all ESP basins (Steps 2a & b). SFWMD has been conducting water quality monitoring at most Non-ECP structures since 1978 and has determined this program to be the best and, in some cases, the only source of water quality data for structures, except for Boynton Farms Basin structures, which has no data available to date. An expanded monitoring program, as required by the Non-ECP permit, has been in effect since April 1997 (Step 3). In addition, Wellington/Acme Improvement District (ACME) and North Springs Improvement District (NSID) had provided SFWMD with water quality data from monitoring programs required under Chapter 373 Fla. Stat. All District, NSID, and ACME data sets were assessed for comprehensiveness. 
Ahead of schedule, SFWMD analyzed all of the available water quality data since 1978 and presented it in the Non-ECP permit's first Annual Monitoring Report (Step 4). The data were submitted for three periods: 1) EFA baseline period (October 1978 to September 1988) 2) Non-ECP baseline period (October 1988 to April 1997) and 3) Non-ECP permit's first year monitoring period (May 1997 to April 1998).  The permit's first Annual Monitoring Report also included District recommendations for developing or refining existing water quality monitoring plans (Step 2c). 

SFWMD has elected not to shift the burden of monitoring to owners/operators and will continue monitoring at selected structures (Step 5). ACME and NSID will, however, continue to monitor water quality as required under Chapter 373 Fla. Stat.  SFWMD will also move efforts upstream to identify all potential sources of water quality concerns as outlined in steps 6 through 10 of the RAS.  See the Program Management and Implementation section below for a description and status update of the implementation of RAS steps 6 through 10 for individual ESP basins.  

3.1.5  C-111 Basin and the S-332D Structure.  The ESP is currently implementing the RAS in this basin, the three primary structures in this basin are S-332, S-175 and S‑18C.  SFWMD has been monitoring at these structures since 1978.  Due to the frequency of discharge events, the bi-weekly grab-sampling regime is being further evaluated to determine if it is adequate for calculating an annual flow-weighted TP concentration and loads to the EPA.

Under the RAS, permits issued by SFWMD to landowners in this basin are currently being inventoried (Step 6).  SFWMD is also coordinating with Miami-Dade County to inventory regulatory permits that it has issued and to identify other sources of water quality data, which may be available (Steps 6 & 7). A revised basin boundary map is being prepared at this time. This map may include minor boundary modifications from the original basin map submitted along with the Non-ECP permit application. 

The annual flow-weighted mean total phosphorus concentration for the period of May 1, 1998 to April 30, 1999 at S-175, S-332 and S-18C are 6 parts per billion (ppb), 7 ppb, and 12 ppb, respectively.  These values are equal to or lower than the annual flow-weighted mean TP values for the period of May 1, 1997 to April 30, 1998 at 10 ppb, 7 ppb and 13 ppb respectively. Table 3-2 below provides a side-by-side comparison of TP values for all monitoring periods. For non-phosphorus parameters the quality of discharges from the C-111 basin for the period of May 1, 1998 to April 30, 1999 were very similar to values for the period of May 1, 1997 to April 30, 1998.  Other than for dissolved oxygen, there were few excursions from Class III numeric water quality criterion for any parameter.

Table 3-2
C-111 Basin Structures 

Flow-Weighted Mean TP Concentrations*  

(µg/L)


May 1, 1998 to 

April 30, 1999

May 1, 1997 to 

April 30, 1998

Oct 1, 1988 to 

April 30, 1997

Oct 1, 1978 to 

Sept 30, 1988


Station ID
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)

S-332
7
7
7
7
8
n/a
6
n/a

S-175
5
6
10
8
4
n/a
n/a
n/a

S-18C


14
12
13
10
12
n/a
8
n/a

Notes:

1) n/a - not applicable where no data available

2) Flow-weighted Mean Concentration column (1) based on days of flow and TP data only

3) Flow-weighted Mean Concentration column (2) based on estimation algorithm to determine TP concentrations on other flow days

*More recent Corps data, currently in review, may show significant increases in nutrient loads however, data evaluation is still underway.


The 1994 C-111 GRR authorizes modifications to the C-111 network that are designed to restore a more natural hydroperiod to Taylor Slough and the panhandle portion of Everglades National Park.  The new structural features will mimic natural conditions by improving volume, timing and dispersion of freshwater deliveries to Park ecosystems. More natural hydropatterns will also protect existing natural resources, restore the historic diversity and abundance of native Everglades flora and fauna, and reduce excessive freshwater inflows to Manatee Bay and Barnes Sound. The GRR plan recommends constructing a system of pumps, canals and culverts to create the capacity to divert flows to Taylor Slough. 


Some of the components of the C-111 modifications have entered the construction phase.  Fifty spoil mounds stacked between the gaps in the southern bank of the lower C-111 canal were reduced to natural grade in late 1997.  Removal of the spoil material disperses flows into Everglades National Park marshes along the entire reach of the lower C-111 canal, and has added benefit of reducing direct discharges through S-197 into Manatee Bay and Barnes Sound. Construction of S‑332D in the Frog Pond area was completed in December 1997.  S-332D will be operated to divert flows into Taylor Slough via overbank flows along L-31W. Constriction of flows at Taylor Slough Bridge will be remedied by the construction of two wider replacement bridges. Construction of the replacement bridges is currently underway and will be completed in August 2000. 


Implementation of the remaining C-111 modifications will be aided by current efforts to broaden the C-111 Project scope to address increasing lands costs and to incorporate water quality features, as authorized in the Water Resources Development Act (WRDA) of 1996.  This Supplement to the 1994 GRR acknowledges the cost of the lands and allows the Corps to share the costs on a 50/50 basis. This Supplement also describes water quality sampling, evaluation of water quality impacts and design of appropriate pollution prevention and/or treatment measures needed to ensure that C‑111 discharges to Everglades National Park meet present and future water quality standards.

Water quality impacts associated with construction and operation of the C‑111 Project modifications are being addressed through basin-specific assessments and best management practices (BMPs).  Water quality assessments and BMP strategies to date include:

•
Available C-111 Basin water quality data was compiled in a report titled Preliminary Evaluation of Water Quality in the C-111 Canal Basin, by the FDEP, April 1997.  
•
A report titled, “Analysis of Water Quality and Hydrologic Data from the C‑111 Basin,” was completed by Dr. William W. Walker under contract to the U.S. Department of the Interior, Everglades National Park, October 3, 1997.
•
SFWMD has contracted with the University of Miami to conduct a project that uses chemical and isotopic data to estimate ranges of groundwater flow rates, and to describe the groundwater flow patterns in Taylor Slough, Shark River Slough and south of the C-111 canal.  The extent of saltwater intrusion will also be investigated.
•
The site of the spoil mound removal is being used to gauge the effectiveness of hydrologic restoration efforts.  Studies conducted by District and Florida International University scientists will assess how the increased movement of freshwater, nutrients, organic matter from the C‑111 canal affects the transitional wetlands of the Park panhandle and the northeastern portion of the Florida Bay estuary.  A companion study will also look at the fate and effects of pesticides that may be draining from nearby agricultural areas into Park and Florida Bay.
•
A three-year demonstration project to determine optimal fertilization rates and irrigation efficiency in the South Dade area began in 1997 and will be completed by March 2000. This project is expected to result in reductions in overall fertilizer use, movement of fertilizers and pesticides into surface water and associated leaching into groundwater, and it is also expected to make water use more efficient.
•
Expansion of the monitoring regime to ensure compliance with the Settlement Agreement and the Everglades Forever Act to capture impacts associated with S-332D operation.
•
Under the direction of the Florida Department of Agriculture and Consumer Services and Miami Dade County Department of Environmental Resource Management, numerous pesticide management strategies have been implemented in the region. Pesticide BMPs include the use of alternative pesticides, which could reduce the frequency of applications.  Education outreach programs are being conducted to ensure proper pesticide application. 
•
The SFWMD has promoted the capping of open bore-holes used for irrigation.  This preventive measure keeps pesticides from encroaching into well water.  SFWMD has also banned the use of endosulfan and atrazine as a condition of short-term leases of land in the Frog Pond agricultural area.
•
New SFWMD programs for the 2000 fiscal year include a pilot program to evaluate atmospheric deposition of pesticides.  Although District principle monitoring will be located in the Everglades Agricultural Area, USDA/ARS has agreed to install an additional monitoring site in South Dade County. 
Multiple factors have delayed the proposed operation of S-332D and Test 7 of the Experimental Program of Water Deliveries to Everglades National Park.  S‑332D was designed to add more water to the Taylor Slough portion of Everglades National Park by holding higher water levels in the L-31N canal, pumping S-332D to divert the water west along L-31W and reducing direct, pumped discharges into Taylor Slough by pumping less at S-332.  These operational changes were designed to promote flow over the bank of L-31W, dispersing water into Taylor Slough in a way that mimics more natural patterns of sheetflow.  This long-term strategy to rehydrate Taylor Slough is described in the October 1995 environmental assessment prepared by the US Army Corps of Engineers for Test 7, Phase 2 of the Experimental Program of Water Deliveries to Everglades National Park. 

The start up of S-332D has been delayed by concerns in several key areas such as endangered species impacts, increased risk of flooding to agriculture and unknown water quality impacts. As the Corps, the Park and SFWMD focused on Test 7 details in the spring of 1998, the US Fish and Wildlife Service (USF&WS) initiated a formal consultation process to evaluate endangered species impacts of the Modified Water Deliveries Project, the Experimental Program and the C-111 Project. The USF&WS was particularly concerned that existing operating schedules, including Phase 1of Test 7, and several years of excessively wet weather conditions would threaten the endangered Cape Sable Seaside sparrow with extinction. 

The USF&WS issued the final biological opinion in February 1999, calling for immediate operational modifications to protect the sparrow during the nesting season (March 1-July15) and accelerated implementation of the Modified Water Deliveries Project to afford long term protection to the sparrow and its habitat.  The Corps responded in March by suspending indefinitely current operations under Test 7 Phase 1.  A series of emergency measures was instituted to lower water levels in the western habitat to 6.0 feet or less in order to protect the sparrow.  The plan sends water to the coast, puts water into the Northeast Shark River Slough instead of the Western Shark River Slough.  The emergency plan also moves water into South Dade County canals, including limited use of S‑332D.  The sparrow relief plan received emergency authorization from FDEP on the condition that a rigorous program of water quality sampling be implemented to measure the presence of nutrients and pesticides in surface and groundwater.  The emergency plan and FDEP authorization expired on August 15, 1999.

The USF&WS has reviewed the proposed operations of S-332D and concluded the operations would potentially impact nesting habitat for the sparrow in two sub-populations within the Taylor Slough basin.  The original design and operation for S‑332D provided the capability to pump up to 500 cfs into L-31W.  Model analysis of the downstream hydrology indicated that habitat of the sparrow could be adversely affected.  In response, the USF&WS has restricted pump rates to a maximum of 165 cfs during the sparrow breeding season (USF&WS determined the season ends July 15). The USF&WS has requested, and the Corps has agreed to provide, more detailed analysis using finer scale models to evaluate these water level concerns. Until such time that the USF&WS can complete this analysis, the restrictions on operations imposed by FWS will remain in effect.  Meanwhile, the Corps has applied for and received a permit for construction of temporary pumps to manage the 2000 breeding/nesting season. 

Since SFWMD accepted the completed pump station in January 1998, interagency efforts to operate S-332D under Test 7 centered on these issues, which have been resolved: 

· Expand the existing SFWMD water quality sampling network to assess the impacts of S-332D operation. In April 1999 the Corps began the installation of an extensive hydrologic and water quality sampling network to monitor short term operational changes undertaken to protect sparrow habitat during the spring '99 nesting season.  If the Corps is successful in its plans to extend this monitoring network past the 2000 year sparrow nesting season, then this sampling network will support the S-332D operating permit and the development of a water quality strategy for the rest of C‑111 Project implementation.

· Modify the Non-ECP permit issued by FDEP to SFWMD in April 1998 to operate S‑332D according to Test 7 criteria. SFWMD submitted a permit modification application on May 1, 1998 that reiterated the Test 7 criteria that would be used to operate S-332D and described a monitoring regime that would be used to address water quality.  The application remains incomplete pending the Corps' resolution of endangered species concerns raised by USF&WS and year 2000 temporary pump work for the sparrow nesting season.
· Acquire lands in the Rocky Glades that could experience higher water levels due to S-332D pumping.   As part of the C-111 Project, SFWMD acquired the effected lands on a willing seller basis, closing on the properties in January 1999.  The Department of Interior acquired the effected lands that fell within the Park expansion area, using a declaration of taking to place the lands in public ownership by April 1999.

3.2  EXAMPLE DRAFT STATEMENT OF WORK FOR BASIN SPECIFIC FEASIBILITY STUDIES/CONCEPTUAL DESIGNS.  Attachment A is a “draft” Statement of Work compiled by SFWMD which has been developed to allow the completion of feasibility studies and conceptual designs to integrate research, planning, and other available information into water quality solutions to ensure future water quality goals are achieved.  Although developed for hydrologic basins located in Palm Beach, Broward, Hendry, and Collier Counties, Florida, it contains a format that could easily be applied to the C-111 Project.  
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