FLORIDA GULF OF MEXICO RESTORATION
PROJECT SUBMITTAL FORM

Form Purpose and Instructions:

e To assist the project proposal and review process, please complete this Submittal Form.
Completion of the Form will contribute to the appropriate information being completely and
accurately submitted for each project.

e Take as much space as needed for each question, but please keep responses as focused as
possible. It may assist you to review all the questions before addressing any one question.

e If you have multiple projects — please submit one Form for each project.

e When you have completed the form hit the submit button in the upper right hand corner. Once
your Form is successfully submitted, you will receive a confirmation email from the Florida
Department of Environmental Protection.

e Submit all back-up maps, information, etc. to Restoration.Projects@dep.state.fl.us

e To submit updated information, please fill out this form and update fields as needed

e *|ndicates required fields

New Project Update to Previous Submittal | [ | | Project# |1397

*Project Name

Monroe County Canal Restoration and Storm Water Retrofits - Updated

Contact Information

* Full Name [rhonda Haag Phone Number (305) 453-8774

* Email Organization Name

Haag-Rhonda@monrg Monroe County Board

Additional name(s), phone number(s), email address(s), and organization name(s) and/or project
partners

Roman Gastesi, County Administrator, Monroe County BOCC
(305) 292-4441
Gastesi-Roman@monroecounty-fl.gov



mailto:Restoration.Projects@dep.state.fl.us

*Project Location

Include a map, if possible, and the city, county, longitude/latitude decimal degrees if known,
and parcel # if applicable.

Latitude Range: 24°32’N to 25°22’N
Longitude Range: 80°15’W to 81°48'W

The project includes canals with impaired water quality and stormwater retrofit projects located throughout the
entire Florida Keys, in Monroe County, Florida. The cities of Key West, Marathon, Layton, and Key Colony Beach;
Village of Islamorada, and unincorporated Monroe County are included. The map areas included can be found at
http://www.monroecounty-fl.gov/DocumentCenter/View/5306. A list of the Keys’ canals can be viewed at
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*Watershed(s)

Select all that apply. A map of corresponding Florida watersheds is provided to assist in
accurate placement of the project. If the project pertains to off shore or open ocean efforts,
select Open Ocean. Florida Watersheds Map

All FL Coastal Watersheds Lake Worth Lagoon-Palm Suwannee
Beach Coast

All FL Gulf Coast Watersheds Tampa Bay
Lower St. Johns . .

All FL Watersheds Tampa Bay Tributaries
Middle St. Johns

Apalachicola-Chipola Upper East Coast
Nassau-St. Marys

Caloosahatchee Upper St. Johns
Ochlockonee-St. Marks )

Charlotte Harbor Withlacoochee
Ocklawaha

Choctawhatchee-St. Andrew
Open Ocean

Everglades
Pensacola

Everglades West Coast )
Perdido

Fisheating Creek

Sarasota Bay-Peace-Myakka

Florida Keys
N y Southeast Coast-Biscayne Bay

Indian River Lagoon Springs Coast

Kissimmee River St. Lucie-Loxahatchee

Lake Okeechobee

*Project Description
Describe all aspects of the project.

Over 300 Keys canals fail to meet state water quality standards; they have high nutrient and low dissolved oxygen
levels, conditions directly linked to the die-off of coral reefs and seagrass beds in coastal waters. The canals
discharge directly into Outstanding Florida and Sanctuary waters threatening one of the most unique marine
ecosystems in the world. Although FDEP and EPA determined the canal waters to be impaired, they postponed
TMDL development due to the canal restoration work planned and underway. Monroe County has begun to
restore canals and has completed 6 demonstration projects, using $7 million in local funds, with some additional
support of US EPA and FDEP. We are requesting additional funding to continue this restoration work. Should
canal restoration efforts not continue, and water quality standards not be achieved, FDEP and EPA have indicated



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Florida_watersheds.pdf

*Project Category
Although projects may identify under multiple categories, please place your project in the best fit
category. A document of category definitions and examples is provided. Category Definitions

Land Acquisition

Water Quality or Quantity
Habitat Restoration
Living Resources
Recreation/Public Access
Community Resilience

*Estimated Project Costs

Describe the estimated costs of the project, including any assumptions for contingency

and ongoing operations/maintenance. Identify other secured funding sources such as matching funds, in-kind
contributions or state/federal dollars. In addition, if possible, complete and submit the Cost Appendix Sheet
associated with this Form.

A. Canal Restoration: The total estimated cost to implement the canal restoration of all 126 poor water quality
canals is estimated to be $377 Million. For this submission, we are requesting $27.5 Million to restore
approximately 30 canals. Additional technology and cost data was obtained during the canal restoration
demonstration projects. Preliminary assessment of canal conditions and assumptions regarding design and
construction costs were utilized to develop the estimates. T

his proposal focuses on selecting and implementing the least expensive restoration technologies first. It is
assumed that the long term operation and maintenance of the canal restorations will be paid for by the local

*Total Estimated Project Cost $132,000,000.00

*Other Funding
Indicate if the project is submitted for any potential funding or if it may be used to leverage additional funding,
if so, please describe the funding source [e.g. State/Federal Grants]. Put NA if not applicable.

Monroe will leverage this funding with the entirety of its RESTORE Pot 1 funds (56.5M) and entirety of its Pot 3
funds (512.5M).

Monroe County has already provided $7 million in local match to fund design and construction of seven canal
demonstration restoration projects located within Monroe County.

Finally, EPA and FDEP grant funding for $1.1 Million has already been leveraged in previous and current projects.

Technical Feasibility
Describe the technologies involved and any relevant past experience or proven success with similar projects.

A. Canal Restoration: The canal restoration technologies being proposed have been identified in the CMMP and
address two major water quality issues: seaweed loading (both prevention of future impacts and removal of
existing accumulated organics) and improvement in canal flushing to restore the natural tidal flow and circulation
via culverts or pumps that was destroyed during the canal construction. These technologies include:

1. Installation of weed wrack gates/air bubble curtains
2. Removal of accumulated organics from canal bottoms
3. Culvert installation to enhance tidal flow



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Category_definitions.pdf

Conflicts or Complements to Existing Efforts

Describe any ongoing activities in the project implementation area, if the project is part of another plan, and
why the project does or does not interfere with that work. Please consider how the project may complement
existing local, regional, and state efforts/plans/objectives.

The Canal Water Restoration Program and need for stormwater retrofits is rooted in and or consistent with these
federal/state/local science-based plans and programs:

* Monroe County’s Canal Management Master Plan (Phase 1, 2012; Phase 2, 2013)

* FDEP’s Florida Keys Reasonable Assurance Document (2008, 2011)

¢ US EPA’s Water Quality Protection Plan for the Florida Keys National Marine Sanctuary (1994)

¢ US Department of Commerce and NOAA’s National Marine Sanctuary Management Plan (1997, Revised 2007)

¢ US Army Corps of Engineers’ Florida Keys Water Quality Improvement Program (2006)

Complies with Federal, State, Local, and Tribal Laws/Regulations
Describe any concerns or potential conflicts.

The canal restorations and stormwater retrofits will require permits from Monroe County, FDEP, US Corp of
Engineers and FKNMS (and FDOT for roadway work.) To obtain the required permits, compliance with applicable
federal, state, local and tribal laws/regulations will be ensured. Preliminary discussions with regulators have
outlined the permit requirements and critical issues which include avoidance of impact to seagrass beds during
the installation of piles for weed wrack barriers, manatee protection during construction, and sediment and
erosion control during construction. All of these issues can be avoided by careful designs and construction
oversight. For the canal restoration projects, organics removal will be considered maintenance dredging, will be

Readiness for Implementation
Describe if the project has had any design or permitting work started or completed [attach permits or design
work]. Please address any issues that may delay start or finish of the project.

The SMMP contains conceptual designs and recommendations for stormwater retrofits. The County is
implementing yearly roadway maintenance, which includes stormwater retrofits, and has numerous designs
completed or nearly completed.

The Phase | CMMP Report http://www.monroecounty-fl.gov/DocumentCenter/View/5301

contains conceptual designs developed for three canal systems that include weed wrack barriers/air curtains,
organics removal and pumping to enhance flushing. The conceptual designs provide a boiler plate for the designs
in other canal systems. As discussed under the Technical Feasibility Section, the proposed restoration

Environmental Benefits

Describe the nature, magnitude, and timing of any environmental benefits attributable

to the project. If possible, describe potential environmental performance measures [e.g. pollutant reduction].
Please address any potential environmental impacts associated with implementing or maintaining the project
[e.g. loss of a habitat or conversion of habitat from one type to another during implementation].

Monroe County will implement restoration projects to improve the water quality of our impaired canals, thereby
reducing or eliminating their damaging discharges to the Florida Keys National Marine Sanctuary (“Sanctuary”),
and helping to protect the Sanctuary’s coral reef and seagrass habitats, and the sea life supported by those
habitats, as well as improving the aquatic and benthic habitats within the canals themselves.

Completed surrounded by the waters of the Florida Keys National Marine Sanctuary, Monroe County serves as
the local steward of this national marine treasure. Per USEPA’s Water Quality Protection Program (WQPP) for
the Sanctuary, and FDEP’s Reasonable Assurance Document (FKRAD) Monroe is mandated by federal and state
law to ensure the higshest nossible aualitv of our nearshore waters




Economic and Social Benefits
Describe the economic and social benefits including those related to the project’s improved ecosystem services
and any estimates on jobs created or preserved.

Economic: Monroe County is the only county in Florida, and Florida is the only state on the Gulf Coast, with a
barrier reef. The coral reef tract in the Florida Keys is the third largest in the world, and the only living reef in the
continental US. This reef environment generates more than 70,000 jobs and $6 billion dollars in economic
activity annually, according to a study published in 2005 by the University of Miami. (Towards Sustainable
Multispecies Fisheries in the Florida, USA, Coral Reef Ecosystem, Bulletin of Marine Science, 2005; Ault, Jerald, et
al.)

Tourism: The quality of life for tourists in the Florida Keys relies on a healthy marine ecosystem and can be
negativelv impacted bv water aualitv desradation. Over two million individuals ner vear visit the Florida Kevs to

Community Resilience
Describe if the project assists Florida’s ability to anticipate, withstand, or recover from hazards or threats [e.qg.
hurricane preparedness, establishing living shorelines].

Public Acceptance
Describe any known or potential public approval or opposition to the project.

The subject of nearshore water degradation and the reduction of nutrient loading to protect water quality is one
of the highest priorities of our public, and the implementation of water quality restoration of our canals has
been discussed with and supported by the public. The County Commission discusses canal restoration regularly
at its monthly commission meetings. The County has also convened special public and homeowner meetings
and workshops focusing specifically on the issues of canal restoration. The County has dedicated a staff person
to lead the canal restoration program. She manages all canal restoration-related projects, funding, contracts, etc.
which all come before the County Commission for discussion and approval. She also reports to the Commission
on the discussions and recommendations of the WOPP Canal Sub-Committee. The WOPP Canal Sub-Committee

Additional Information you wish to provide

Please include any maps, designs, drawings, photos or background

resources that may assist in completely and accurately understanding the project. If these are too large to
attach here, please email them to Restoration.Projects@dep.state.fl.us.

This project is a partnership with state and federal environmental agencies that recognize the importance of this
restoration work to the marine environment.

Monroe County has begun and will continue its canal restoration efforts under the auspices of the Florida Keys
National Marine Sanctuary Water Quality Protection Program’s Steering Committee and Canal Restoration
Subcommittee, whose memberships include: US EPA, US National Park Service, US FWS, US Army Corps of

Engineers, NOAA, FDEP, Monroe County and each of the municipalities within the County (Key West, Marathon,
Islamorada. Kev Colonv Beach and | avton)
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Planning

COST APPENDIX SHEET

Cost Item Cost Estimate

Contracts

Feasibility

Engineering, Design, Land Rights & Bid Prep

Restoration Plan

Site Visits & Cost of Site Selection

Administration, Overhead and Indirect

Other

Construction

A. Canal The canal being proposed have been
identified in the CMMP and address two major water quality issues: seaweed loading

Planning Subtotal: ‘$ 3,100,000.00

Contracts $ 27,900,000.00
Administration & Mobilization/Demobilization
Other
Construction Subtotal: ‘$ 27.900,000.00
Monitoring
Contracts

Data Collection

$ 1,000,000.00

Monitoring Administration

Other

Project Cost

Monitoring Subtotal: ‘$ 1,000,000.00

Contracts

Subtotal: |$ 32,000,000.00

Contingency (traditionally calculated at 10% of the subtotal)

Estimated Costs by Year

TOTAL: |5 32,000,000.00

Year 1 $ 5,000,000.00
Year 2 $ 5,000,000.00
Year 3 $5,000,000.00
Year 4 $ 5,000,000.00
Year 5 $ 5,000,000.00
Year 6 $ 2,000,000.00
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The project includes canals with impaired water quality and stormwater retrofit projects located throughout the entire Florida Keys, in Monroe County, Florida.  The cities of Key West, Marathon, Layton, and Key Colony Beach; Village of Islamorada, and unincorporated Monroe County are included. The map areas included can be found at http://www.monroecounty-fl.gov/DocumentCenter/View/5306. A list of the Keys’ canals can be viewed at http://www.monroecounty-fl.gov/DocumentCenter/View/5312. Attachments are also provided.

The Florida Keys are an archipelago of small, low-lying, limestone islands surrounded by the waters of the Gulf of Mexico and the Atlantic Ocean. These waters include national coral reef parks and marine sanctuaries that are unique and incredibly valuable, yet very fragile. All of the Project Area lies within Florida Keys National Marine Sanctuary (FKNMS); the area also encompasses the fragmented boundaries of the Florida Keys Wildlife Refuges Complex, which includes the National Key Deer Refuge and the Great White Heron National Wild Refuge, which are home to 32 federally threatened and endangered species.  The Keys are home to an estimated 75,000 permanent residents and host more than 2 million visitors each year.

	Description: Over 300 Keys canals fail to meet state water quality standards; they have high nutrient and low dissolved oxygen levels, conditions directly linked to the die-off of coral reefs and seagrass beds in coastal waters. The canals discharge directly into Outstanding Florida and Sanctuary waters threatening one of the most unique marine ecosystems in the world. Although FDEP and EPA determined the canal waters to be impaired, they postponed TMDL development due to the canal restoration work planned and underway. Monroe County has begun to restore canals and has completed 6 demonstration projects, using $7 million in local funds, with some additional support of US EPA and FDEP.  We are requesting additional funding to continue this restoration work. Should canal restoration efforts not continue, and water quality standards not be achieved, FDEP and EPA have indicated we will be given a higher priority for TMDL development.

To address this problem, Monroe County proposes to construct and implement Federal and State-mandated stormwater and canal restoration projects in the Florida Keys, as specified in the Monroe County Canal Management Master Plan (CMMP) and the Monroe County Stormwater Management Master Plan (SMMP) 

The Water Quality Action Plan (WQAP) of the FKNMS identifies priorities for local entities to implement solutions to restore healthy water quality in Sanctuary waters.  Canal restoration is a critical item identified in Strategy W.10, addressing Canal Water Quality, and Activities 1-7 describe the need to conduct pilot restoration projects and implement technologies designed to improve canal water quality. Stormwater is addressed in Strategy W.11, Stormwater Retrofitting, of Activity No. 1, which calls for using engineering methods including structures to control stormwater runoff.   These proposed projects would go far in implementing the WQAP of the Sanctuary. 

When completed, the projects will result in significantly reduced nutrient loading to the Florida Keys National Marine Sanctuary, improved water quality in the Sanctuary, significant environmental benefits to the coral reef, fishery and entire marine ecosystem of the Sanctuary, and compliance with mandatory state water quality standards and relevant federal and state regulatory standards.  

 A. Canal Restoration Projects
The County has already initiated the last of its wastewater projects that will eliminate sewage releases into canal and near shore waters. The completion of the wastewater projects will help clean up degraded near shore waters of the Florida Keys and prevent against further degradation.  However, the wastewater projects won’t eliminate the pollution already in the canal waters and the organics and pollutants that have settled up to several feet deep on the bottoms of many of the canals. Pollutants become trapped at the canal bottoms due to poor canal flushing. The County is proposing that canal restoration projects be implemented that will remove the pollutants and organics from the affected canals.  Canal restorations will enhance flushing which will remove some trapped pollutants in the water column.  
Construction of residential canals in the Florida Keys was initiated in the mid-20th century, before resource managers fully understood their impacts on local water quality and broader coastal ecosystems. Many of the 502 canal systems currently present in the Keys were excavated to depths of 20 to 25 feet in order to maximize production of fill material. Most canal systems were designed as long, multi-segmented, dead-end networks which maximize waterfront property but provide little or no tidal flushing and accumulate nutrients and decomposing organic material. 

The Florida Department of Environmental Protection (DEP) has determined that the water quality is impaired in multiple water bodies (WBIDS) throughout the Florida Keys. The Florida Keys Reasonable Assurance Documentation Update of 2011 (FKRAD Update) http://www.dep.state.fl.us/water/watersheds/docs/bmap/keys-rad-update-2011.pdf outlined extensive wastewater and stormwater restoration activities to address the nutrient impairments from these sources.  However, DEP recognizes that even after the restoration and management activities detailed in the RAD are completed, water quality in many canals will likely not achieve Class III marine standards, as required by State water quality regulations. Canal restoration, including hydrological improvements, to improve tidal flow and reducing input of floating sea weed will be required in addition to reducing wastewater and stormwater nutrient loading.  The poor water circulation, weed wrack, organic sediments, and/or deep water depth, were the cited reasons. Since the canals discharge directly to nearshore Outstanding Florida Waters in the Florida Keys National Marine Sanctuary (FKNMS), where DEP adopted a “zero-degradation” policy for marine waters, addressing on-going canal water quality impairment is of utmost importance. 
Water quality conditions within various canal size classifications were evaluated as part of the 2003 Monroe County Residential Canal Inventory and Assessment.  During the evaluation period, canal water quality was significantly poorer than the baseline reference for total nitrogen and total phosphorus for all canal types except Jumbo which was not significantly different for total phosphorus and likely a result of small sample size.  Dissolved oxygen concentration within these canals is often less than 1.0 mg/l.
Monroe County proposes to implement canal restoration techniques that will improve the water quality in the Florida Keys canals and thus in the near shore waters affected by canal outflow. A Monroe County CMMP has been completed which evaluated the conditions of the Keys canals, prioritizing the need for water quality improvement, and identifying appropriate restoration options for each canal.  The Phase I CMMP completed in June 2012 initiated the canal restoration process. The Phase II CMMP completed in September 2013 reviewed and updated the goals and priority management issues established during the Phase 1 CMMP process and provided an expanded framework for identifying and correcting water quality impairments within the entire Keys canal. During the Phase II CMMP, the County completed in August 2014 a screening and ranking process to select canal restoration demonstration projects that will restore water quality in the canals and near shore waters that currently have impaired waters. Funds were allocated to design/permit and implement the identified canal restoration demonstration projects.  Based on the CMMP database it is estimated that at least 106 canals including the canal demonstration projects will require restoration. 

To address the specific Class III water quality exceedances (DO, nutrients) within the aforementioned canals and surrounding near shore waters, several technologies were evaluated in the CMMP and implemented as part of the canal restoration demonstration projects including: (1) removal of organic accumulation (e.g. dredging), (2) minimization of further organic accumulation via weed gates(3) circulation of water within canals via pumping systems and culvert connections to facilitate water movement using natural tidal flow, and (4) backfilling to eliminate the deep anoxic zones within the canals.  In some cases, multiple technologies may be used in combination to improve the ability to achieve water quality goals. These technologies will address the “legacy” load and will enhance the wastewater treatment improvements already made or underway within the watersheds as part of the RAD.

The proposed technologies will target water quality improvements using several strategies necessary for ecosystem recovery.  

 1. Removal of accumulated organic matter within the canals will prevent future release and cycling of nutrients resulting from bacterial decomposition during oxic conditions as well as release of iron-complexed phosphorus during anoxic conditions (e.g., Hupfer and Lewandowski, 2008).   

 2. Weed gates will provide a physical barrier to minimize additional accumulation of organics once the legacy organics have been removed.  

 3. Pumping systems and culvert connections will facilitate oxygenation of otherwise stagnant water which is expected to provide desirable fish habitat within the canals.  The third strategy will be enhanced by achievement of reduced biological oxygen demand as a result of the first two strategies.

4. Backfilling used to eliminate deeper layers of colder saltier water which tend to be associated with low DO and elevated nutrient concentrations. 

The Phase I and II CMMP reports and the selection of demonstration canals for water quality improvements are attached which describes the CMMP process and identified canal demonstration restoration technologies. 
 

B. Stormwater Projects.
Sewage and greywater produced by residents and visitors quickly seeps out of cesspits and septic tanks, through the highly permeable limestone and into the residential canals and nearshore waters. Nutrients in the wastewater wreak havoc on water quality, clouding seawater, fueling algae blooms that may lead to fish kills, and feeding undesirable seaweed that smother vital habitats. Wastewater also harbors human pathogens that prevent residents and visitors from swimming in some Keys waters, especially canals.  The County has already initiated the last of its wastewater projects that will eliminate sewage releases into canal and near shore waters. The completion of the wastewater projects will help clean up degraded near shore waters of the Florida Keys and prevent against further degradation. However, the wastewater projects alone won’t eliminate the sources of stormwater pollution or the pollutants from the runoff.  While most studies have identified wastewater impacts as a major controllable source of pollutants affecting the environment, stormwater runoff has also been identified as a significant source. Therefore, the County is also proposing that stormwater retrofit projects be constructed and implemented, that will reduce the sediment and nutrient loading of near shore waters resulting from stormwater runoff. 
The total estimated cost to retrofit 100% of urban areas with stormwater structures within the entire Keys is $465 million.  The project proposed for funding is implementation of stormwater retrofits at the highest priority stormwater problem areas within Unincorporated Monroe County.  The SMMP identified 11 high priority problem areas that are shown in SMMP Table 4.2.1 The retrofits focus on easy to install vegetated swales and berms alongside the major thoroughfare, US 1.  

	Cost:  A. Canal Restoration: The total estimated cost to implement the canal restoration of all 126 poor water quality canals is estimated to be $377 Million.  For this submission, we are requesting $27.5 Million to restore approximately 30 canals. Additional technology and cost data was obtained during the canal restoration demonstration projects. Preliminary assessment of canal conditions and assumptions regarding design and construction costs were utilized to develop the estimates. T
his proposal focuses on selecting and implementing the least expensive restoration technologies first. It is assumed that the long term operation and maintenance of the canal restorations will be paid for by the local residents. Numerous homeowner associations have already stepped forward indicating their commitment to contribute toward restoration costs including long term operation and maintenance. 


B. Stormwater: The estimated cost to implement the proposed high priority stormwater retrofits is $4.5million. The stormwater retrofit costs are based upon reasonable design estimates and the Final SMMP (previously referenced and also attached.) The SMMP Table 4.2-1 (also attached), provides the estimated cost for each of the top priority projects.  The County will provide the funds for the long term operation and maintenance of the stormwater improvements.

	Conflicts or Complements: The Canal Water Restoration Program and need for stormwater retrofits is rooted in and or consistent with these federal/state/local science-based plans and programs: 
• Monroe County’s Canal Management Master Plan (Phase 1, 2012; Phase 2, 2013)
• FDEP’s Florida Keys Reasonable Assurance Document (2008, 2011)
• US EPA’s Water Quality Protection Plan for the Florida Keys National Marine Sanctuary (1994)
• US Department of Commerce and NOAA’s National Marine Sanctuary Management Plan (1997, Revised 2007)
• US Army Corps of Engineers’ Florida Keys Water Quality Improvement Program (2006)


	Laws/Regulations: The canal restorations and stormwater retrofits will require permits from Monroe County, FDEP, US Corp of Engineers and FKNMS (and FDOT for roadway work.)  To obtain the required permits, compliance with applicable federal, state, local and tribal laws/regulations will be ensured. Preliminary discussions with regulators have outlined the permit requirements and critical issues which include avoidance of impact to seagrass beds during the installation of piles for weed wrack barriers, manatee protection during construction, and sediment and erosion control during construction. All of these issues can be avoided by careful designs and construction oversight. For the canal restoration projects, organics removal will be considered maintenance dredging, will be exempted from permitting, and will not be subject to State severance fees.  No significant concerns or potential conflicts have been identified. 
	Implementation: The SMMP contains conceptual designs and recommendations for stormwater retrofits. The County is implementing yearly roadway maintenance, which includes stormwater retrofits, and has numerous designs completed or nearly completed.

The Phase I CMMP Report http://www.monroecounty-fl.gov/DocumentCenter/View/5301
contains conceptual designs developed for three canal systems that include weed wrack barriers/air curtains, organics removal and pumping to enhance flushing.  The conceptual designs provide a boiler plate for the designs in other canal systems. As discussed under the Technical Feasibility Section, the proposed restoration technologies have been applied at canals throughout the Keys, as well as Florida, and the design/permit packages are available.

	Environmental Benefits: Monroe County will implement restoration projects to improve the water quality of our impaired canals, thereby reducing or eliminating their damaging discharges to the Florida Keys National Marine Sanctuary (“Sanctuary”), and helping to protect the Sanctuary’s coral reef and seagrass habitats, and the sea life supported by those habitats, as well as improving the aquatic and benthic habitats within the canals themselves. 
Completed surrounded by the waters of the Florida Keys National Marine Sanctuary, Monroe County serves as the local steward of this national marine treasure. Per USEPA’s Water Quality Protection Program (WQPP) for the Sanctuary, and FDEP’s Reasonable Assurance Document (FKRAD) Monroe is mandated by federal and state law to ensure the highest possible quality of our nearshore waters. 
USEPA’s WQPP is a three-part plan for water quality. Implementation of centralized wastewater, the first component of the plan is almost complete, after an investment of $1B (some state and federal, but mostly local funding). The second, storm water management, is ongoing.  The third component is restoration of impaired canal waters.
Because Monroe’s impaired canal waters violate state water quality standards and discharge directly into the nearshore Outstanding Florida Waters and Sanctuary waters, threatening one of the world’s most unique marine ecosystems, canal restoration is a high priority of the Sanctuary’s WQPP Steering Committee, whose members include USEPA, USACE, NPS, FWS, NOAA, and FDEP, and the local governments of the Florida Keys.
Pursuant to the goals of the WQPP, and in response to FDEP’s FKRAD requiring corrective action, this steering committee formed a specialized, interagency canal restoration sub-committee. Monroe County in partnership with this sub-committee and under the auspices of the steering committee, developed the Canal Management Master Plan (CMMP), a comprehensive water quality assessment and prioritization of all of the canals throughout the Florida Keys. The CMMP will guide our restoration projects.
When completed, these projects will improve the impaired water quality in our canals, thereby reducing or eliminating their damaging discharges to the Florida Keys National Marine Sanctuary. The Sanctuary is home to the only living coral reef in the US, and one of the world’s largest seagrass beds, both rich and productive habitats that provide support to 6,000 species of plants, fishes, and invertebrates (including many species listed for protection under the Endangered Species Act), all of which only thrive in clean, clear waters low in nutrients and high in dissolved oxygen levels. 
	Economic/Social: Economic:  Monroe County is the only county in Florida, and Florida is the only state on the Gulf Coast, with a barrier reef.  The coral reef tract in the Florida Keys is the third largest in the world, and the only living reef in the continental US.  This reef environment generates more than 70,000 jobs and $6 billion dollars in economic activity annually, according to a study published in 2005 by the University of Miami. (Towards Sustainable Multispecies Fisheries in the Florida, USA, Coral Reef Ecosystem, Bulletin of Marine Science, 2005; Ault, Jerald, et al.)
 Tourism:  The quality of life for tourists in the Florida Keys relies on a healthy marine ecosystem and can be negatively impacted by water quality degradation. Over two million individuals per year visit the Florida Keys to enjoy its unique natural features.  Water related activities, including snorkeling, diving, fishing, and other activities support 70 percent of tourism in the Florida Keys, which generates over $2.3 billion per year and supports over 33,000 jobs (NOAA, FKNMS Socioeconomics Factsheet).  
     From 2007 to 2008, more than 400,000 visitors and residents of the Florida Keys engaged in over 2M person-days of recreational sports fishing.  These recreational fishers spend $262M in Monroe County, approximately $103M of which was directly spent on fishing items (NOAA, FKNMS Socioeconomics Factsheet).  
     Approximately 739,000 visitors and residents participated in 2.8 million days of diving in the Florida Keys between 2007-2008; $51.7M was spent at diving/snorkeling operations.  Moreover, divers spend a total of $450M in Monroe County, Florida Keys, supporting more than 7,500 jobs. (NOAA, FKNMS Socioeconomics Factsheet).  
 Recreational and Commercial Fishing: The Florida Keys ecosystem is home to 520 fish species, including over 260 species of reef fish, as well as spiny lobster and stone crabs that support valuable commercial and recreational fishing economic activity.  The Keys are considered ‘fishing capital of the world’, generating hundreds of world records and billions of dollars of economic impact, in addition to providing well-known habitats and spawning grounds for many of the commercially and recreationally-harvested fish species that populate the Gulf.  
   With the highest number of recognized International Game Fish Association (IGFA) all tackle, saltwater line class, and saltwater fly rod "World Record Game Fish" records, Monroe County is the global center of recreational and sport fishing.
    We are home to the 13th most valuable port the nation and the 5th most valuable port in the Gulf of Mexico, according to NOAA’s Fisheries of the United States, 2011, dated August 2012.  Monroe County is the only port in the entire state of Florida to rank among the nation’s top 50 ports in landings tonnage (14M pounds) or landings value ($56M).  

	Community Resilience: 
	Public Acceptance: The subject of nearshore water degradation and the reduction of nutrient loading to protect water quality is one of the highest priorities of our public, and the implementation of water quality restoration of our canals has been discussed with and supported by the public.  The County Commission discusses canal restoration regularly at its monthly commission meetings.  The County has also convened special public and homeowner meetings and workshops focusing specifically on the issues of canal restoration.  The County has dedicated a staff person to lead the canal restoration program. She manages all canal restoration-related projects, funding, contracts, etc. which all come before the County Commission for discussion and approval. She also reports to the Commission on the discussions and recommendations of the WQPP Canal Sub-Committee.  The WQPP Canal Sub-Committee also meets regularly in public meetings.  The canal program has been covered extensively in the local media outlets.
Perhaps the most significant demonstration of public support is the level of financial support provided by Monroe County for canal restoration projects. To date, Monroe County has provided $7M in local funding for this work.  In addition, the County dedicated all of its RESTORE Local Pot and Pot 3 funds to canal restoration. The County has also, significantly, dedicated its portion of 2016 state water quality funds ($1.5M from the Florida Keys Stewardship Act) to canal restoration.  

	Additional: This project is a partnership with state and federal environmental agencies that recognize the importance of this restoration work to the marine environment.

Monroe County has begun and will continue its canal restoration efforts under the auspices of the Florida Keys National Marine Sanctuary Water Quality Protection Program’s Steering Committee and Canal Restoration Subcommittee, whose memberships include: US EPA, US National Park Service, US FWS, US Army Corps of Engineers, NOAA, FDEP, Monroe County and each of the municipalities within the County (Key West, Marathon, Islamorada, Key Colony Beach and Layton).

This is a continuation of a long-standing collaborative partnership of the agencies and Monroe. The FKNMS was established by Congress in 1990. Under its authority, NOAA and the FDEP manage all waters as well as natural and cultural resources surrounding the Florida Keys. The Sanctuary’s Water Quality Protection Program (WQPP) was mandated by Congress and developed jointly by EPA, NOAA, the State of Florida, and Monroe County.  Centralized waste water system development has been a focal effort of the Sanctuary and its WQPP over the last several years.  Now that these efforts are almost complete, the WQPP recognizes that addressing the impaired water quality in the canals is the next focus. In 2007, the FKNMS developed a canal water quality improvement strategy that includes implementing improvement strategies in the canals.  In 2012 the WQPP Steering Committee convened a Water Quality Canal Restoration Subcommittee to manage and oversee the implementation of canal water quality improvements. 

With this interagency sub-committee, Monroe County developed the Canal Management Master Plan (CMMP), which is a comprehensive County-wide engineering and science-based assessment and evaluation assessment of our residential canal systems, including a county-wide mapping, field study and partial bathymetric survey of water quality in over 500 residential canals, a ranking system for categorizing the water quality in each canal, an assessment of relevant restoration technologies, and a prioritization of all canals based on need for water quality improvement. Monroe County will construct and implement canal water restoration projects per the CMMP.

As partners, EPA and FDEP have contributed financial support for the development of the CMMP, the initial phases of canal restoration projects, known as our “demonstration projects,” as well as the important water quality monitoring component. These demonstration projects (six of which have been completed and 5 are underway), have enabled us to test various technologies on different poor water quality canals and give us the sub-committee the ability to verify the applicability, effectiveness and realistic permitting, scheduling and costs of the various technologies, and then determine the best cost/benefit technologies to implement moving forward.

	Partners: Roman Gastesi, County Administrator, Monroe County BOCC
(305) 292-4441
Gastesi-Roman@monroecounty-fl.gov

	Funding: Monroe will leverage this funding with the entirety of its RESTORE Pot 1 funds ($6.5M) and entirety of its Pot 3 funds ($12.5M).

Monroe County has already provided $7 million in local match to fund design and construction of seven canal demonstration restoration projects located within Monroe County. 

Finally, EPA and FDEP grant funding for $1.1 Million has already been leveraged in previous and current projects.

	Feasibility: A. Canal Restoration: The canal restoration technologies being proposed have been identified in the CMMP and address two major water quality issues: seaweed loading (both prevention of future impacts and removal of existing accumulated organics) and improvement in canal flushing to restore the natural tidal flow and circulation via culverts or pumps that was destroyed during the canal construction.  These technologies include:  

1. Installation of weed wrack gates/air bubble curtains  
2. Removal of accumulated organics from canal bottoms
3. Culvert installation to enhance tidal flow
4. Pumping to enhance circulation.
5. Backfilling to prevent occurrence of deep stagnant zones.

Each of these technologies has been implemented at one or more canal sites in the Keys.   

   Weed Wrack Gates/Air Bubble Curtains: Severe water quality problems in the Keys canals has resulted from excessive amounts of weed wrack (floating seaweed) entering the canals, fouling the water, and becoming trapped in the dead end sections of the canals.  The orientation and prevailing winds at many canals do not allow the weed wrack to float back out of the canals, so it becomes trapped, decays and drops to the canal bottom, where it uses up dissolved oxygen and emits hydrogen sulfide and methane gases. Photographs are attached http://www.monroecounty-fl.gov/DocumentCenter/View/5311 that show examples of this problem. Weed wrack gates in combination with air bubble curtains have been shown to be the most effective method for preventing weed wrack from entering the canals. The canal demonstration projects included three canals that incorporated an air bubble curtain along the mouth of the canal to prevent weed wrack from entering.  Based on preliminary results from FIU, the air bubble curtains have showing positive trends in reducing the weed wrack and improving the water quality. . 

   Removal of Accumulated Organics: Even when seaweed is prevented from entering a canal, the existing accumulated organics are still an on-going source of water quality impairment.  The removal of organics from the canal bottoms through hydraulic dredging or other technique will remove this on-going source. Under a FDEP Grant # S0640, surveyors collected canal bathymetry data to determine the natural depth of the canals and the amount of accumulated organics.   The FDEP grant scope also included sampling the organic material to determine the physical and chemical properties to assist in final design for removal, dewatering and disposal options.  Although each organic sediment removal project varies depending on specific objectives, local conditions, and disposal options, during the canal demonstration projects two canals were been completed with positive water quality response.  These projects costs $1.9 million and removed over 2,000 cubic yards of organic dewatered sediments and 300 cubic yards of debris and scrap metal from the canals. . (Project Descriptions are also attached.)

   Culverts to Enhance Tidal Flow and Improve Circulation:  The construction of homes in many parts of the Keys created long, multi-segmented, dead-end canal networks which maximize waterfront property but provide little or no tidal flushing and thus accumulate nutrients and decomposing organic material. Now that nutrient loading from septic tanks has been significantly reduced there are many canal systems that still have water quality impairment due to lack of natural flushing.  The Keys have a natural tidal flow that can be utilized to improve water quality.  Culverts, typically concrete box type, can be installed between canals or between canals and thin land strips to improve flushing.  The canal demonstration projects included two canals that costs $600K and connected two dead-end segments of the canal systems to promote natural tidal flushing. Based on preliminary results from FIU, the culverts have been showing positive trends in improving the water quality. 

   Pumping to Improve Circulation: For canal systems that do not have an accessible area to install a culvert, a pump can be installed to promote water circulation within a canal.  Water can be pumped from a ‘dead end’ canal to an enhanced mangrove water treatment area or water from a nearby near shore area can be pumped into the canal to increase dissolved oxygen levels and assist with flushing. Pump installations will be designed to prevent adverse secondary effects such as resuspension of sediments, bottom scouring, or negative impacts to the near shore waters. The canal demonstration projects included one canal system, based on permitting logistics and excessive operation and maintenance costs, this canal system is being evaluated for an alternative technology. 

   Backfilling to Remove Deep Anoxic Zones: Canal backfilling would be performed in order to decrease the depth of a canal to promote flushing and reduce/eliminate stratification. Filling in of abrupt changes in depth or sink areas to six or eight feet would assist in eliminating stagnation and increasing circulation. Flushing is typically hindered by the fact that both the canal sill and the waters surrounding the Keys are typically shallower than the canal bottom. This difference in depth hinders mixing in the lower depths of the canals. This option would work best in canals where there was sufficient energy, either from tidal fluctuations or wind force, to promote flushing at the canal mouth once the deep stagnant zone has been eliminated. The canal demonstration projects included one canal that cost $1.3 million and placed approximately 25,000 cubic yards of clean fill within the canal to restore elevations to 8 feet.

B. Stormwater:

The substrate in the Florida Keys is unique in that there is limited amount of soil overlying limestone bedrock. The Soil and Water Conservation District indicates that the infiltration rate of over 79% of the soils in the Keys have a very slow infiltration rate.  The thin soil profile limits the amount of available stormwater retention, more so here than in the rest of Florida because of this unique geography.  These conditions create a greater need than most places in the United States for the implementation of stormwater controls.  Additionally, the Keys have extremely limited natural buffer areas to assist with stormwater treatment due to the large number of bridges and thin land masses that connect the various islands.  Stormwater runoff can and does directly impact the nearshore waters of the FKNMS.   
When rainfall falls on soil or undeveloped land covered with vegetation, some of the rainfall penetrates into the ground (infiltration) until the soil is saturated. The remainder runs off the land into natural storage areas (wetlands and depressions), conveyances (small creeks and ditches) or near-shore waters. During large storms, the limited natural storage and conveyance system can back up causing the flooding of normally dry land. Three major changes to runoff may occur with increased development in the Florida Keys. 

First, the amount and nature of the runoff can change. Development increases the amount of impervious area such as roofs, driveways, parking lots, etc., which in turn increases runoff volume. In the same manner, the runoff peak flow may get larger, the time of the peak from the start of the rainfall event may shorten and runoff induced velocities may increase. The overall effect is that increased development creates more runoff water in less time. 

Secondly, increased urban development (both residential and commercial) can place houses and buildings in areas that naturally flood during certain times of the year. With increased runoff, the flooding increases and flood-prone areas are inundated for longer times. With residential or commercial structures now in places where flooding historically occurs, the increased runoff leads to potential citizen health and safety concerns. 

Thirdly, urban development changes the nature and volume of pollutants carried by runoff. Runoff from development can carry man-induced pollutants such as sediments, fertilizers, detergents (from car washing, etc.), automotive fluids, metals, and pesticides. 

Many of the existing stormwater problems occur because development has increased the imperviousness of the area.  Increased imperviousness changes the volume, timing, peak flow, and the pollutant content of stormwater runoff.  The county will use vegetated and landscaped swales, pervious pavement, rain gardens and bio-filters to reduce pervious areas.  The proposed retrofit and rehabilitation techniques that have been identified for this project are detailed in the SMMP.  Examples of locations in the Keys where these systems have already been installed and operating effectively are also discussed in the SMMP. These projects address both flooding and water quality improvements.  

	SUBMIT: 


