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[bookmark: _Toc417499079][bookmark: _Toc417499128][bookmark: _Toc108194709]Section 4
Description of Proposed Management Actions
This section discusses the proposed management actions within the RAP Study Area.
[bookmark: _Toc108194710]4.1 Best Management Practices for Parameter of Concern Reduction  
[bookmark: _Toc108194711]4.1.1 Septic to Sewer Projects
In Miami-Dade County, wastewater is handled under two broad categories: (1) onsite (decentralized) systems and (2) regional (centralized) systems. Onsite systems include OSTDSs and are used where centralized systems are not available. Centralized systems include private and public pipes, manholes, and pumps which move (convey) wastewater from buildings to locations where treatment and disposal occurs. Within the County, there are approximately 105,000 parcels served by OSTDSs, approximately 100,000 of which are within the Urban Development Boundary (UDB).  In 2018, the County produced a Final Report in support of Resolution No. R-911-16 entitled Septic Systems Vulnerable to Sea Level Rise (Miami Dade County, 2018).  Since 1994, sea levels have risen four inches and are expected to increase an additional two to six inches by 2030. This has, in turn, led to higher groundwater levels in certain areas. The County, in collaboration with the USGS, identified how sea level rise will increase groundwater levels over the longer term. During times of elevated groundwater levels, OSTDSs may not properly function as designed. The 2018 study identified areas where groundwater levels are close enough to the surface that the existing OSTDSs are likely compromised and may no longer be providing adequate treatment at least part of the year (refer back to Figure 2-11 for the OSTDS coverage in the study area). The report also specifically identified areas where those risks are most severe and systems are vulnerable to complete failure or are compromised during the average rainy season conditions each year, not just during particularly wet years or storms.
Beyond the impacts of flooding events, the volume of unsaturated soil underneath the drainfield impacts the OSTDS's ability to efficiently remove pollutants. It has been shown that aeration of effluent in the unsaturated soil is important in achieving decomposition of organic particles and compounds, in effectively removing phosphorus, in facilitating nitrification that serves as the basis for denitrification to remove nitrogen, and in decreasing bacteria and viruses (Bicki, et al. 1984). In addition, OSTDS effluent moves more slowly in unsaturated soil than in saturated soil, and, therefore, experiences longer treatment time and better opportunity for many pollutants to be removed (Bicki and Brown, 1990).  In many areas, the distance between the surface and the groundwater table is very small, and further increases in groundwater levels can result in hydraulic failure and cause the drainfield to be flooded, especially during the wet season. As Dr. Elmir notes, “a compromised treatment function may result in the relatively unimpeded movement of wastewater contaminants to ground and surface waters.” The 2018 Study concluded that to ultimately address the vulnerability of compromised or failed OSTDSs it is necessary to extend sanitary sewer service to certain areas within the County.
Due to the high density of OSTDSs within the RAP Study Area, it is a high priority for Miami-Dade County to extend sanitary sewer service as a means to reduce nutrient pollution (primarily nitrogen) to receiving water bodies. The County’s Water and Sewer Department (WASD) has identified several projects within the study area to expand sanitary sewer service to vulnerable areas near waterways connecting to Biscayne Bay. Additionally, WASD has also identified parcels served by OSTDSs that are highly vulnerable to being compromised and/or OSTDS failure due to rising groundwater. These projects are discussed in more detail under Section 4.2.
[bookmark: _Toc108194712]4.1.2 Stormwater Management
[bookmark: _Toc108194713]Since most of the project area is already developed with little to no vacant land, stormwater management is limited to practices that require minimal land space or prevention of debris entering the stormwater system. As a result, existing Best Management Practices (BMPs) for stormwater management in the study area predominantly consist of exfiltration trenches and drainage/recharge wells with some ongoing maintenance activities (i.e., street sweeping and structure cleaning) to reduce pollutant loading to the waterbodies and ultimately Biscayne Bay. Although, a few existing wet detention facilities were identified within the study area, no future projects have yet been proposed under this BMP for flood control or pollutant removal. 
The proposed projects identified by the stakeholders located with the project area are described in further detail along with the general methodology used in quantifying the pollutant removal for each project.  Estimates of the pollutant removal are based on the removal efficiencies and methodologies outlined in the Statewide Best Management Practice (BMP) Efficiencies for Crediting Projects in Basin Management Action Plans (BMAPs) and Alternative Restoration Plans Draft – September 2021 (FDEP).  BMP Trains are used where applicable which generally follows, and in some cases is source-referenced, the efficiencies outlined in the FDEP document.
[bookmark: _Hlk112233321]4.1.2.1 Exfiltration Trench
As presented in Section 2, exfiltration trenches are probably the predominant BMP used in the study area with approximately 500,000 linear feet installed to-date based on the GIS data provided by the County.  Proposed projects identified as eligible for nutrient load reduction credits include the addition of another 55,000 linear feet of exfiltration trench, with nearly 75 percent of the eligible projects including exfiltration trenches at the selected BMP. The quantity of TN and TP removed is calculated using the BMP Trains software for site-specific basin characteristics (DCIA, CN, EMC, etc.)  (described in Section 2), project drainage area, and exfiltration length. The standard County exfiltration trench detail is used when design information was not available.  The drainage area and trench length for each exfiltration project was identified by the stakeholder and/or estimated based on the project description provided by the stakeholder.	Comment by Author: What constitutes an "eligible project" is not described until 4.2. However, "eligible projects" are mentioned as early as this section.  Consider defining earlier in the section. 	Comment by Author: The narrative in 4.1.2.1 notes that “The standard County exfiltration trench detail is used when design information was not available.” Usually, the project-specific information is provided; for projects that are conducted within the last 5 years, this information is usually available. 
[bookmark: _Hlk112233407]4.1.2.2 Drainage/Recharge Wells
Drainage or recharge wells are probably the second most predominant BMP in the study area with approximately 350 wells installed to date based on the GIS data provided by the County Recharge wells have additional pre-treatment and discharge east of the salinity line into groundwater zones greater than 10,000 mg/L of total dissolved solids (TDS).  There were four proposed projects identified as eligible that included the additional wells. The quantity of TN and TP removed is calculated using the BMPTRAINS software for the site-specific basin characteristics (DCIA, CN, EMC, etc.) (described in Section 2), project drainage area, and estimated well capacity.  BMPTRAINS does not include drainage/recharge well as a pre-defined BMP, however the software allows a user-defined BMP. FDEP documentation for drainage/recharge wells relies on a case-by-case basis for the percent reduction and is based on the loading permanently removed from the water body.  For purposes of this evaluation, 95% removal was used for both TN and TP. The drainage area was calculated based on the rational method using the anticipated capacity of the well(s) as described in Section 2.
[bookmark: _Hlk112233459]4.1.2.3 Pollution Control Structures
Pollution control structures include baffle boxes, hydrodynamic separators, inlet filters, screens, etc. and may or may not include media filter materials to enhance the pollutant removal. These BMPs are included in the FDEP documentation for BMP efficiencies and generally available in BMP Trains. Eligible projects proposed by the stakeholders only included three projects which were identified as pilot project for demonstration and evaluation purposes. 	Comment by Author: Noting that it is very important to clean the detritus out of baffle boxes regularly.
[bookmark: _Hlk112233472]4.1.2.4 Street Sweeping and Structure Cleaning
Street sweeping and debris removal through cleaning of inlet structures is an ongoing practice with total pollutants removed estimated using the MS4 BMP Toolkit based on the amount of debris collected prior to entering the stormwater system. Pollutant removal quantities from street sweeping activities were provided by the stakeholder(s). Quantities for entities that are not completely within the study area were pro-rated based on the area of development.  
4.1.3. Other Efforts 
[bookmark: _Hlk112233532]4.1.3.1 Miami Dade County
[bookmark: _Hlk112233638]4.1.3.1.1 Biscayne Bay Water Quality Characterization and Pollution Reduction Project
[bookmark: _Hlk110342489]In 2021, Miami Dade County was awarded a grant under FDEP’s Coral Reef Protection and Restoration Grant Program which funded a number of activities that work to improve the health and water quality of Biscayne Bay. The projects included in the grant will directly support immediate and short-term recommendations identified in the Biscayne Bay Task Force Report, to improve water quality and address the health of Biscayne Bay. Specific recommendations from the report include: 
1. Undertake and secure funding for new pilot projects and research projects focused on reducing pollutant loads;
2. Initiate and fund studies that illuminate specific knowledge gaps for application toward watershed restoration; and,
3. Undertake immediate efforts to identify and eliminate root causes of SSOs including inflow and infiltration. Accelerate sewer infrastructure maintenance and upgrades. 
The general description of the tasks in the grant agreement are listed below.  
Water Quality Characterization – This project will identify and reduce or eliminate sources of water quality pollution in north Biscayne Bay watersheds, with a focus on the Miami River and Inlet Contributing Area (C-6), Little River (C-7), and Biscayne Canal (C-8) basins.
Innovative Technology – this project will explore the use of Smart Covers and Smart Rain Gauges to analyze priority areas with chronic sanitary sewer overflow (SSO) issues to both predict and prevent SSOs as well as identify and implement fixes for areas where infrastructure needs to be improved or replaced.
Education and Outreach: These efforts will focus on the proposed Little River Adaptation Action Area, which is undergoing a comprehensive climate adaptation planning effort under an FDEP Resilience Planning Grant. The County will conduct education and public outreach to residents as per FDEP’s Septic to Sewer guidance document and associated case studies in part to engage residents to confirm the presence of OSTDSs through registration, education on the program objectives, costs, and benefits, projected monthly utility fees following connection to the sewer system, and establish commitment to connect for parcels that will be converted through this project. The County will also provide outreach to property owners on best practices to maintain their systems.
Septic to Sewer Conversions - The County will prioritize the conversion of parcels based on the greatest likelihood and impact from OSTDS failure along with other environmental, social, and economic ranking criteria. The project will focus on the proposed Little River Adaptation Action Area. The project will have two main components: 1) connecting parcels with abutting sewer infrastructure; and, 2) expanding sewer service to connect the parcels most vulnerable to adverse impact or failure from rising groundwater. These failing systems are suspected of impacting water quality in the Little River and the bay. The project to connect parcels abutting sewer infrastructure will include the installation of public laterals, plumbing of private parcels, the removal of OSTDSs, and other items necessary to achieve connection. The projects expanding the sanitary sewer system to connect the most vulnerable parcels will include the installation of pump station(s) required to manage the new flow, main lines, plumbing of private parcels, the removal of OSTDSs, roadway work, and other items necessary to achieve connection. 
Stormwater Treatment – This will build on recommendations from the Miami-Dade County Stormwater Management Program Master Plan Update and the Resilience Adaptation Area report to design and implement engineering strategies in priority areas, including innovative tools such as Green Infrastructure (GI) and Low Impact Development (LID) strategies, with the goal of improving the hydrologic functions and the mitigation of surface water impacts. This task will provide technical support to city and county officials in Miami-Dade County to provide information and technical assistance to promote and accelerate implementation, LID and GI to reduce, mitigate, and to the greatest extent possible, eliminate land-based sources of pollution.
Biological Restoration to Enhance Water Quality – This project supports creation of a living shorelines guidance document as well as a pilot project for a sponge propagation site that will lead to increased filtration of bay waters and reduction of nutrients and bacteria.
[bookmark: _Toc108194714]4.2 Projects and Load Reductions
Stakeholder coordination and outreach occurred during the development of this RAP to engage the local municipalities and agencies. Specific project data were requested from each municipality and agency that focuses on reducing nutrient loads within the study area and ultimately to the canals and the bay. A comprehensive listing of all project data submitted by stakeholders is included at the end of this section in Table 4-1. The verified list of impaired waters for the WBIDs within the RAP Study Area was adopted by a Secretarial Order signed by the FDEP Secretary on June 27, 2017. Therefore, any projects constructed after this date and/or the stakeholder have committed funding for future implementation were considered eligible for pollutant load reduction credit under this RAP. This is also consistent with the SFWMD land use year (2017-2019) used for the pollutant load analysis described in Section 2.5.
4.2.1 Cooperating Local Governments
Cooperating local governments within the RAP Study Area were previously identified in Section 2.4.1 and listed in Table 2-12.  These are municipalities that control and operate an MS4 within the study area and are permittees under the NPDES MS4 Program.  All of the municipalities were contacted to request project information within the study area. The following sub-sections provide a summary of those projects that were deemed eligible for nutrient load reduction credit.  The estimated load reduction is also shown and was calculated using either the ArcNLET (wastewater) or BMP TRAINS (stormwater) tool described in Section 2.5 of the RAP.
4.2.1.1 City of North Miami Beach
The City of North Miami Beach has the smallest area (81 acres) within the RAP Study Area. At this time, no projects were identified by the City for the current phase of the RAP. 
4.2.1.2 City of North Miami
[bookmark: _Hlk110853629]The City of North Miami provided a total of 14 projects within the city limits that provides septic to sewer conversions, stormwater best management practices, studies and monitoring, and/or education outreach. One additional project was identified from GIS data maintained by the County for exfiltration trenches, pollution control structures, and drainage/injection wells. These projects are listed in Table 4-2 with the project name, type of project, status, eligibility, and estimated load reduction.  Of the 15 projects, four were identified as eligible with four (001, 012-014) of the projects located outside of the RAP study area, two (010-011) are future projects, and four (002-004, 008) did not provide a reduction in nutrients.  
[bookmark: _Hlk112150949]Table 4-2 City of North Miami Projects
	ID
	Name
	Type
	Status
	Eligible
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	CNM-001
	Good Neighbor Stormwater Park
	Wet Detention Pond
	Completed
	No
	N/A
	N/A

	CNM-002
	Flood Hazard Information Brochure
	Education Efforts
	Completed
	No
	N/A
	N/A

	CNM-003
	Stormwater System Monitoring
	Monitoring/Data Collection
	Completed
	No
	N/A
	N/A

	CNM-004
	Stormwater Master Plan Update
	Study
	Underway
	No
	N/A
	N/A

	CNM-005
	Stormwater Filter Baskets
	Catch Basin Inserts/Inlet Filter Cleanout
	Completed
	Yes
	0.3
	0.2

	CNM-006
	Septic to Sewer Conversions
	OSTDS Phase Out
	Planned
	Yes
	TBD
	TBD

	CNM-007
	Street Sweeping
	Street Sweeping
	Ongoing
	Yes
	608
	395.5

	CNM-008
	Sanitary Sewer Inspections
	Sanitary Sewer Inspections
	Ongoing
	No
	N/A
	N/A

	CNM-009
	Structure Cleaning
	BMP Cleanout
	Ongoing
	Yes
	32
	15.4

	CNM-010
	Biscayne Canal East
	Exfiltration Trench
	Future
	No
	N/A
	N/A

	CNM-011
	Arch Creek South/Biscayne Canal East
	Exfiltration Trench
	Future
	No
	N/A
	N/A

	CNM-012
	Tressler Street Improvements
	Exfiltration Trench
	Completed
	No
	N/A
	N/A

	CNM-013
	Arch Creek North / South Improvements 
	Exfiltration Trench
	Future
	No
	N/A
	N/A

	CNM-014
	Arch Creek North / South Improvements "Basin C"
	Exfiltration Trench
	Completed
	No
	N/A
	N/A

	CNM-015
	NE 18th Ave, NE 19th Dr and NE 122nd St
	Exfiltration Trench
	Completed
	Yes
	35.7
	6.1

	Total:
	676.0
	417.2



[bookmark: _Hlk112233824]4.2.1.2.1 Septic to Sewer
One of the identified projects for City of North Miami (CNM-006) provides for conversion and abandonment of 68 OSTDSs for connection to the public sewer system.  At this time, the details for the first phase of the project were not available and will be evaluated as part of a future phase.	Comment by Author: Reductions associated with this project could fairly easily be estimated if the location of parcels is known using the ArcNLET analysis for TN and TP reductions.
4.2.1.2.2 Stormwater
The three eligible stormwater projects identified for City of North Miami included the installation of stormwater filter baskets and programs for street sweeping and stormwater structure cleaning.  These projects, and their estimated POC removal, are described as follows: 
CNM-005: The City installed three catch basin filter baskets to keep debris from entering the collection system. The use of filter baskets is under evaluation and may result in additional baskets throughout the City if deemed effective.  Removal of nutrients is small for these three baskets and projected at 0.3 lbs/yr for TN and 0.2 lbs/yr for TP.
CNM-007: The City currently has a regular street sweeping program that includes two crews with separate routes. Frequency of street sweeping varies between daily and monthly based on location (problematic areas receive daily sweeping) and is dependent on various factors (operator schedule, weather, equipment maintenance, etc.).  The City tracks the amount of debris collected and calculates the total TN and TP removal at 950 lbs/yr and 618 lbs/yr, respectively. The developed area of the City is approximately 4,017 acres with 2,571 acres within the RAP study area (64%). For the RAP study area, the projected resulting TN and TP removal is 608 and 396 lbs/yr.
CNM-009: The City also performs cleanout of stormwater structures based on regions of the City. The City is divided into 10 geographical zones with structures within each zone cleaned over a period of 2 to 6 weeks.  The City tracks the amount of debris collected and estimates the TN and TP removal at 50 lbs/yr and 24 lbs/yr, respectively. For the RAP study area, the TN and TP removal is projected at 32 and 15 lbs/yr.  (The City occasionally contracts some structure cleaning services however the quantities are not tracked and thus not included in the POC removal numbers.)
4.2.1.3 Village of Biscayne Park
The Village has recently submitted for an EPA grant to develop a study which entails development of strategies for reducing the bacteria and nutrients from the village watershed. The project is designed to review village-owned sites for development of stormwater treatment areas, detention and retention ponds, and implementation of green infrastructure, and will provide analysis of the available space within vacant land, and existing natural areas within the village, for the purpose of flood protection and water quality improvement. As additional projects are identified, the project list will be updated to reflect those in future phases of the RAP.
4.2.1.4 Miami Shores Village
Miami Shores Village provided a total of 10 projects within the study area that included upgrades to the stormwater system, roadway improvements, and other repair projects. One additional project was identified from GIS data maintained by the County. These projects are listed in Table 4-3 with the project name, type of project, status, and eligibility. Of the 11 projects, two were identified as eligible, with the remaining slated as future projects and are not currently eligible.    
[bookmark: _Hlk112150969]Table 4-3 Miami Shores Village Projects
	ID
	Name
	Type
	Status
	Eligible
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	MSV-001
	[bookmark: _Hlk111713161]Shore Estates Storm Water Improvements
	Stormwater System Upgrade
	Underway
	Yes
	TBD
	TBD

	MSV-002
	Florida Inland Navigation District Assistance Program 2020
	
	Future
	No
	N/A
	N/A

	MSV-003
	Resilient Florida
	
	Future
	No
	N/A
	N/A

	MSV-004
	Miami Dade County NE 96th Street between NE 2nd and NE 10th Avenue
	
	Underway
	No
	N/A
	N/A

	MSV-005
	93rd Street Pump Station 
	
	Future
	No
	N/A
	N/A

	MSV-006
	8th Avenue Drainage Project
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	MSV-007
	NE 104th Street Roadway Improvements (Phase 1)
	
	Future
	No
	N/A
	N/A

	MSV-008
	NE 104th Street Roadway Improvements
	
	Future
	No
	N/A
	N/A

	MSV-009
	Belvedere Drive Drainage Improvements
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	MSV-010
	NE 94th Street and Bayshore Drive Drainage Improvements
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	MSV-011
	NE 91st Terrace and NE 93rd St
	Exfiltration Trench
	Completed
	Yes
	15.3
	2.3

	Total:
	15.3
	2.3



4.2.1.4.1 Stormwater
The Shore Estates Storm Water Improvements project (MSV-001) identified within Miami Shores Village provides for the upgrade of the existing stormwater system in the Shore Estates subdivision. The project design is currently underway. The load reduction credits will be quantified when further details on the project are available.
The second stormwater project identified within Miami Shores Village included 850 linear feet of exfiltration trench along NE 91st Terrace and NE 93rd Street. The project is a completed project per the County’s GIS data.  Removal of nutrients is estimated at 15.3 lbs/yr for TN and 2.3 lbs/yr for TP.
4.2.1.5 Village of El Portal
The Village of El Portal provided two projects within the village limits: one is a septic to sewer conversion project and the other is a stormwater improvements project.  Both projects, shown in Table 4-4, are currently underway and thus eligible projects.
[bookmark: _Hlk112151003]Table 4-4 Village of El Portal Projects
	ID
	Name
	Type
	Status
	Eligible
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	VEP-001
	Village of El Portal Sanitary Sewer System Improvements Phase 1
	OSTDS Phase Out
	Underway
	Yes
	1,227.0
	N/A

	VEP-002
	Village of El Portal El Jardin Stormwater Improvements Phase 2
	Stormwater System Upgrades
	Underway
	Yes
	85.3
	13.9

	Total:
	1,312.3
	13.9



4.2.1.5.1 Septic to Sewer
The septic to sewer conversion project within the Village of El Portal is a Miami-Dade WASD project that will convert a residential neighborhood from OSTDSs to centralized sewer. The project includes new gravity system for the collection of wastewater for conveyance to the North and Central District Wastewater Treatment Plants. For this project, 117 vulnerable OSTDSs that are located close to Little River (C-7) Canal and prone to flooding are planned to be abandoned with the sources connected to sewer system during Phase I.  The locations of these OSTDSs are shown in the inset map on Figure 4-1. The ArcNLET tool previously described in Section 2.5.1 was used to estimate potential load reduction due to the anticipated septic to sewer conversion. The tool estimated a potential reduction of approximately 1,227 lbs/yr of nitrate as TN.
Figure 4-1 Septic to Sewer Projects Within Study Area


4.2.1.5.2 Stormwater
The stormwater project identified within the Village of El Portal provides for the upgrade of the existing stormwater system in the El Jardin and Sherwood Forest neighborhoods.  The project includes various upgrades to stormwater pipes, roadways, and outfalls.  The project also includes approximately 2,000 linear feet of exfiltration trench covering an area of 17 acres.  The project is currently underway with plans for bidding by the end of 2023. Using BMPTRAINS, removal of nutrients is estimated at 85.3 lbs/yr for TN and 13.9 lbs/yr for TP.
4.2.1.6 City of Miami
The City completed a Stormwater Master Plan (SWMP) Update and capital improvements plan (CIP) in 2021 that included stormwater, tidal surge, and sea level rise related flooding. A series of exfiltration and recharge well projects were identified. The portion of the City within the study area is 4,858 acres. 
The City provided a total of 10 projects within the study area that include upgrades to their existing stormwater system.  These projects are listed in Table 4-5 with the project name, type of project, status, and eligibility. Of the 10 projects, three were identified as eligible as they are projects that are in planning stages and the City has committed to their implementation. The remaining seven projects are identified as future projects and are not currently eligible.  

[bookmark: _Hlk112151033]Table 4-5 City of Miami Projects
	ID
	Name
	Type
	Status
	Eligible
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	COM-001
	D5-Shorecrest North
	Stormwater System Upgrade
	Planned
	Yes
	353.9
	57.5

	COM-002
	D5-Shorecrest South
	Stormwater System Upgrade
	Planned
	Yes
	573.9
	93.7

	COM-003
	D5-NE 75th St Stormwater Improvements
	Stormwater System Upgrade
	Planned
	Yes
	429.4
	70.7

	COM-004
	C7BN-01 – Little River Gardens / Oakland Grove
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-005
	BN-04 – Belle Meade West
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-006
	C7BN-03 – Little River Central West of Miami Ave
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-007
	C7BN-05 – Northwestern Estates
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-008
	BN-05 – Bayside
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-009
	BN-06 – Palm Grove
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	COM-010
	BN-03 – Belle Meade 
	Stormwater System Upgrade
	Future
	No
	N/A
	N/A

	Total:
	1,357.2
	221.9


4.2.1.6.1 Stormwater
The three eligible stormwater projects identified for the City of Miami included stormwater system upgrades consisting of exfiltration trenches and drainage wells.  These projects and their estimated nutrient removal, are described as follows: 
COM-001: This planned project, which is tributary to Biscayne Bay, covers an area of approximately 54 acres and includes 541 linear feet of exfiltration trench, a 140 cfs pump station, and 10 injection wells.  Each injection well has an estimated capacity of 8 cfs (80 cfs total). Removal of nutrients for this area is estimated at 354 lbs/yr for TN and 58 lbs/yr for TP.
COM-002: This planned project, also located in the Biscayne Bay basin, covers an area of approximately 64 acres and includes 1,016 linear feet of exfiltration trench, a 200 cfs pump station, and 12 injection wells (96 cfs total).  Removal of nutrients for this area is estimated at 574 lbs/yr for TN and 94 lbs/yr for TP.
COM-003: This planned project, located within the C-7 drainage basin, covers an area of approximately 47 acres and includes 7,773 linear feet of exfiltration trench, a 240 cfs pump station, and 28 injection wells (176 cfs total). Removal of nutrients for this area is estimated at 429 lbs/yr for TN and 71 lbs/yr for TP.
4.2.1.7 North Bay Village
North Bay Village provided a total of 19 projects within the study area that include upgrades to their existing stormwater system, education efforts, monitoring, studies, and maintenance activities. These projects are listed in Table 4-6 with the project name, type of project, status, and eligibility. Of the 19 projects, only two projects were identified as eligible as most are studies, sewer inspections, maintenance, education efforts, and monitoring/data collection.  
[bookmark: _Hlk112151072]Table 4-6 North Bay Village Projects
	ID
	Name
	Type
	Status
	Eligible
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	NBV-001
	Stormwater Outfall Rehab 
	Stormwater System Rehabilitation
	Completed
	No
	N/A
	N/A

	NBV-002
	Street Sweeping Services
	Street Sweeping
	Canceled
	No
	N/A
	N/A

	NBV-003
	Civic Park & Boat Launch
	Creating/ Enhancing Living Shoreline
	Planned
	No
	N/A
	N/A

	NBV-004
	NBI Stormwater Pump Stations 
	Stormwater System Upgrade
	Planned
	Yes
	114.2
	20.6

	NBV-005
	CRS Program
	Enhanced Public Education
	Underway
	No
	N/A
	N/A

	NBV-006
	Fertilization Ordinance
	Fertilizer Reduction
	Ongoing
	Yes
	13.0
	2.3

	NBV-007
	Drain Filtration Baskets
	Catch Basin Inserts/Inlet Filter Cleanout
	Planned
	No
	N/A
	N/A

	NBV-008
	Wastewater Pump Station Improvements
	Sanitary Sewer and (WWTF) Maintenance
	Planned
	No
	N/A
	N/A

	NBV-009
	CCTV Inspection
	Sanitary Sewer Inspections
	Ongoing
	No
	N/A
	N/A

	NBV-010
	Stormwater Master Plan (link provided)
	Study
	Completed
	No
	N/A
	N/A

	NBV-011
	Gas Leaf Blower Ordinance
	Education Efforts
	Ongoing
	No
	N/A
	N/A

	NBV-012
	Sanitary Sewer Rehab Project
	Sanitary Sewer and (WWTF) Maintenance
	Ongoing
	No
	N/A
	N/A

	NBV-013
	SSES Cycle 2 Eval
	Study
	Completed
	No
	N/A
	N/A

	NBV-014
	SSES Cycle 3 Eval
	Study
	Planned
	No
	N/A
	N/A

	NBV-015
	Plastic straws and styrofoam Ordinance
	Enhanced Public Education
	Ongoing
	No
	N/A
	N/A

	NBV-016
	Ecopod Partnership
	Education Efforts
	Ongoing
	No
	N/A
	N/A

	NBV-017
	Community Outreach
	Education Efforts
	Ongoing
	No
	N/A
	N/A

	NBV-018
	SWPPP
	Education Efforts
	Ongoing
	No
	N/A
	N/A

	NBV-019
	Waterkeepers Water Quality Testing
	Monitoring/Data Collection
	Ongoing
	No
	N/A
	N/A

	[bookmark: _Hlk111645018]Total:
	127.2
	23.9



4.2.1.7.1 Stormwater
The eligible stormwater project identified for North Bay Village included upgrades to a stormwater pump station that had operational issues since its construction in 1996.  The station has not been functional per design and not used on a regular basis. The pump station was evaluated in 2020-2021 by BCC Engineering (BCC 2021) which identified a number of issues/deficiencies in the drainage well and pump station design as the cause for a non-functional system. 
4.2.1.7.2 Ordinances and Education Programs
In addition to the stormwater capital improvement project NBV-004, North Bay Village has adopted the FDEP’s model ordinance for Florida friendly fertilizer use covering all three islands of the city.  Per FDEP guidance for BMAP Credit for Education Activities, credit is available for 0.5% of the TN and TP loading for Urban land use. Based on TN and TP loadings of 2,596 lbs/yr and 467 lbs/yr respectively, credits of 13 and 2.3 lbs/yr is eligible.
[bookmark: _Hlk112149741]4.2.1.8 Unincorporated Miami-Dade County
Over 200 capital improvement projects were provided by Miami-Dade County including both septic to sewer projects and stormwater improvement projects.  In addition, the County provides educational efforts and maintains ordinances that are eligible for pollutant loading credits.
4.2.1.8.1 Septic to Sewer	Comment by Author: Would like clarification on whether the 1,287 systems listed in table 4-7 or the 1,100 systems listed in 4-8 were included in the 11,827 OSTDS identified within 1,500 feet from the edge of a water body that were used in the ArcNLET model to estimate the nitrate load for septic systems.
The Miami-Dade WASD identified a number of projects to extend sanitary sewer service within the RAP Study Area with the intent to convert OSTDSs to the centralized wastewater system.  The nutrient reductions associated with these projects were estimated using the ArcNLET model.  WASD provided a total of 15 projects within the study area to convert OSTDSs to sanitary sewer.  These projects are listed in Table 4-7 with the project PCTS (Project Control Tracking System) ID, project name, type of project, and status.

[bookmark: _Hlk112151100]Table 4-7 Septic to Sewer Projects Within Unincorporated Miami Dade County
	PCTS ID
	Project Name
	Number of OSTDSs to be Phased Out
	Type
	Status

	15146
	GOB Basin 1262 Wastewater and Water system Improvements Green Tech Corridor‐S‐1 South
	246
	OSTDS Phase Out
	Planned

	15147
	WW Service to Commercial Properties‐Greentech Corridor S‐2 ‐Phase1, Gravity/Force/Watermains ‐ Eastside
	17
	OSTDS Phase Out
	Planned

	15149	Comment by Author: Excluded from following list. Based text below some projects were too far to be included but yet some projects are listed in the next table as more than 1,500 feet away.
	Water and Wastewater Service to Commercial Properties ‐Greentech Corridor ‐S‐4‐Gravity‐Force ‐Water Mains
	76
	OSTDS Phase Out
	Planned

	15156
	Wastewater Service to Commercial Properties ‐ Project D2‐A‐1 Gravity Mains Phase 2
	44
	OSTDS Phase Out
	Planned

	15158
	WW Service to Commercial Properties‐Project D2‐C‐1‐Gravity/ Force and Water Mains
	62
	OSTDS Phase Out
	Planned

	15835
	Pump Station D-2 – C-2
	109
	OSTDS Phase Out
	Planned

	15978	Comment by Author: Excluded from following list. Based text below some projects were too far to be included but yet some projects are listed in the next table as more than 1,500 feet away.
	Wastewater Service to Commercial Properties ‐ Greentech Corridors‐2 Phase 2 Gravity /Force Main /Water (Westside)
	31
	OSTDS Phase Out
	Planned

	16054	Comment by Author: Excluded from following list. Based text below some projects were too far to be included but yet some projects are listed in the next table as more than 1,500 feet away.
	Hialeah Transfer Area Phase I ‐ Proposed 16‐inch DI Water Main and Gravity System Along NW 37th Avenue, From NW 36th Street to NW 82nd Street
	5
	OSTDS Phase Out
	Planned

	16113
	GOB Basin 1262 North Green Tech Corridors‐1 North Wastewater and Water System Improvements
	59
	OSTDS Phase Out
	Planned

	16126
	GOB Basin 1204 Wastewater Improvements
	12
	OSTDS Phase Out
	Planned

	16139
	WW Service to Commercial Properties‐Green Tech Corridor Basin 0107
	67
	OSTDS Phase Out
	Planned

	16155	Comment by Author: Excluded from following list. Based text below some projects were too far to be included but yet some projects are listed in the next table as more than 1,500 feet away.
	WW Service to Commercial Properties‐Greentech Corridor Basin 191
	75
	OSTDS Phase Out
	Planned

	16245
	East And West Little River AAA Gravity/Lateral Septic to Sewer Project
	368
	OSTDS Phase Out
	Planned

	14882/14884
	NW 7th Ave Wastewater Collection System Expansion: Sub‐Basin D2‐D‐2 ‐ Gravity Sewers and Force Main
	116
	OSTDS Phase Out
	Planned

	Total
	1,287
	-
	-



The project information was provided in the form of plans, spreadsheets, and reports. Based on the review of information provided, a total of 1,287 OSTDSs were identified within WASD’s service area of the study area for the planned OSTDS phase out. The locations of these projects are shown on Figure 4-1. These 1,287 OSTDSs were included in the ArcNLET model to simulate the potential nitrate load reduction benefit to the receiving water bodies due to the planned septic to sewer projects.	Comment by Author: If only 1,100 of the 1,287 systems in the WASD's service area are within 1.500 feet from a waterbody (per table 4-8), the ArcNLET model should only be run for those systems (the 1,100) to estimate nitrate reductions since only the systems within 1,500 feet were taken into account to calculate the nitrate loads in the study area
Table 4-8 lists the septic to sewer projects within the study area and the corresponding nitrate load reduction benefit from these projects as well as the waterbodies that will benefit. Overall, the tool estimated a potential reduction of approximately 3,174 lbs/yr of TN. The projects that are not included in Table 4-8 are too far (beyond 1,500 ft) from the water bodies to provide any significant nitrate load reduction. This is illustrated by the nitrate plume map shown on Figure 4-2 which shows nitrate plumes originating from the OSTDSs located far from water bodies that are assumed for the purposes of this RAP not to reach the water bodies. Projects that are located within the 1,500 feet of surface water bodies are assumed to contribute to approximately 99% of the anticipated load reduction from these septic to sewer conversions.	Comment by Author: The distance is important in ArcNLET and so this is expected. However, there are still 4 projects in the next table that are more than 1,500 feet from a surface water. 

[bookmark: _Hlk112151128]Table 4-8 Simulated Nitrate Load Reduction Due to the Planned Septic to Sewer Projects in Unincorporated Miami Dade County
	PCTS
ID
	Type
	Number of OSTDSs to be Phased Out
	Status
	Eligible
	Water Body Benefitted
	TN Load Removal (lbs/yr)

	162451
	OSTDS Phase Out
	368
	Planned
	Yes
	Little River / Upper North Biscayne Bay
	2,749.7

	151561
	OSTDS Phase Out
	44
	Planned
	Yes
	Little River
	140.7

	161131
	OSTDS Phase Out
	59
	Planned
	Yes
	Little River
	94.4

	14882/148841
	OSTDS Phase Out
	116
	Planned
	Yes
	Biscayne Canal
	85.3

	151581
	OSTDS Phase Out
	62
	Planned
	Yes
	Little River
	73.0

	161261
	OSTDS Phase Out
	12
	Planned
	Yes
	Little River
	19.9

	15835
	OSTDS Phase Out
	109
	Planned
	Yes
	Little River
	6.5

	16139
	OSTDS Phase Out
	67
	Planned
	Yes
	Little River
	2.0

	15146
	OSTDS Phase Out
	246
	Planned
	Yes
	Little River
	1.9

	15147	Comment by Author: Review ArcNLET results related to the project distance from a surface water for the last 4 projects listed.
	OSTDS Phase Out
	17
	Planned
	Yes
	Little River
	0.3

	Total
	1,100
	-
	-
	-
	3,173.8


1  - Projects located within 1,500 feet from surface water bodies.
4.2.1.8.2 Stormwater
The Miami-Dade RER/DERM oversees stormwater management within the unincorporated areas of the County. DERM provided a total of 134 projects within the study area that include upgrades to their existing stormwater system.  Of the 134 projects, 35 was identified as eligible as they are projects that are in planning stages and the County has committed to their implementation.  The remaining 99 projects are not eligible due to various reasons (future projects, no nutrient reduction provided, completed prior to 2017, etc.). .  In addition to the 35 eligible projects, four exfiltration projects were identified in the County’s GIS data occurring after July 2017 and not listed in the projects provided.
Due to the number of projects provided by the County, only the eligible projects are shown in Table 4-9. The remaining County projects are provided in Table 4-1. 


[bookmark: _Hlk112150651]Figure 4-2 – Nitrate Plume Simulated by ArcNLET Model


[bookmark: _Hlk112151179]Table 4-9 Miami Dade County Eligible Stormwater Projects
	ID
	Name
	Type	Comment by Author: ·        I can’t find start or completion dates for the “eligible” projects, counted towards the load reductions.
o  For completed projects, we cross check that they are completed after the cutoff date.
o  For planned and underway projects, we use the completion date as the implementation schedule to track compliance.
	Status	Comment by Author: ·        The Project Status “Ongoing” is not an eligible status for Exfiltration Trenches; Planned, Underway, or Completed should be used and a completion date provided.
	TN Load Removal (lbs/yr)
	TP Load Removal (lbs/yr)

	MDC-021
	NW 72 Street from NW 8 Avenue to NW 10 Avenue Drainage Improvement
	Exfiltration Trench
	Completed
	14.6
	2.4

	MDC-023
	NW 109 Street from NW 11 Avenue to NW 10 Avenue
	Exfiltration Trench
	Completed
	8.8
	1.4

	MDC-024
	NPDES OUTFALL (53-41-12-NE001C) North Miami Ave from NW 71 St to Little River Canal [S:\ 4036, 4035, 4006]
	Exfiltration Trench
	Completed
	32.3
	5.2

	MDC-025
	NW 96 ST FROM NW 13 AVE TO NW 14 AVE (1349 NW 96 St)
	Exfiltration Trench
	Completed
	10.1
	1.6

	MDC-026
	NW 95 Terr Between NW 13 Ave to NW 14 Ave
	Exfiltration Trench
	Completed
	9.0
	1.5

	MDC-027
	NE 88 Terr from Biscayne Blvd to east end of road
	Exfiltration Trench
	Completed
	3.9
	0.6

	MDC-029
	Improvements to Five (5) Dirt Roads (PWD Project No. 20130232) (GOB)
	Stormwater System Upgrade
	Ongoing
	47.6
	7.7

	MDC-031
	Drainage Improvement Project (PWD Project No. 20130013) (SWU)
	Exfiltration Trench
	Ongoing
	59.4
	9.6

	MDC-032
	PWD Project No. 20040389 (PTP) (JPA with City of Miami)
	Exfiltration Trench
	Ongoing
	48.6
	8.0

	MDC-033
	Drainage Conveyance Line and Emergency Overflow PWD Project No. 20130253
	Exfiltration Trench
	Ongoing
	22.0
	3.6

	MDC-034
	Drainage Improvement PWD Project No. 20120161) (QNIP)
	Exfiltration Trench
	Completed
	52.0
	8.4

	MDC-035
	Drainage Improvement PWD Project No. 20130156) (GOB/SWU)
	Exfiltration Trench
	Ongoing
	59.9
	10.4

	MDC-037
	20130163 Drainage Improvement Project Multiple Sites 
	Exfiltration Trench
	Completed
	28.9
	4.7

	MDC-038
	NW 80 TER FROM NW 32 AVE TO NW 36 AVE Drainage Improvement Project
	Exfiltration Trench
	Completed
	43.5
	7.0

	MDC-039
	NW 103 Street to NW 111 Street from NW 2 Court to NW 5 Avenue
	Exfiltration Trench
	Ongoing
	29.8
	4.8

	MDC-040
	NW 11 Avenue to NW 8 Avenue from NW 107 Street to NW 111 Street
	Exfiltration Trench
	Ongoing
	9.3
	1.5

	MDC-041
	NE 12 Avenue and NE 111 Street
	Exfiltration Trench
	Ongoing
	4.3
	0.8

	MDC-042
	NW 100 Terrace and NW 6 Avenue
	Exfiltration Trench
	Ongoing
	24.2
	3.9

	MDC-043
	NW  133 ST from NW 13 AVE to NW 16 AVE / NW 132 TER from NW 13 AVE to NW 15 AVE Drainage Improvements 
	Exfiltration Trench
	Ongoing
	34.7
	5.6

	MDC-044
	NW 1 AVE FROM NW 131 ST TO NW 135 ST
	Exfiltration Trench
	Ongoing
	3.7
	0.6

	MDC-045
	NW 34 AVE RD & NW 87 TER DRAINAGE IMPROVEMENTS  
	Exfiltration Trench
	Ongoing
	10.0
	1.6

	MDC-046
	NW 24 Avenue from NW 79 Street to NW 78 Street
	Exfiltration Trench
	Ongoing
	0.9
	0.2

	MDC-052
	NW 83 Street from NW 31 Avenue to NW 33 Avenue
	Exfiltration Trench
	Ongoing
	14.8
	2.4

	MDC-053
	NW 24 Avenue and NW 87 Terrace
	Exfiltration Trench
	Ongoing
	44.5
	7.2

	MDC-054
	NE 90 Street from NE 10 Court to N. Bayshore Drive
	Exfiltration Trench
	Ongoing
	82.8
	14.4

	MDC-055
	NW 18 from NW 62 St to NW 71 St
	Exfiltration Trench
	Ongoing
	29.1
	4.7

	MDC-056
	NW 133 ST TO 134 ST & 17 CT 13315 NW 17 CT
	Exfiltration Trench
	Ongoing
	64.2
	10.4

	MDC-058
	NE MIAMI CT from NE 135 St to South Biscayne River Dr
	Exfiltration Trench
	Ongoing
	56.8
	9.2

	MDC-059
	NE 164 St to Spur #4 Canal between N Biscayne Dr and NE 5 Ave (C8-N-17) 
	Exfiltration Trench
	Ongoing
	165.5
	26.7

	MDC-061
	General drainage improvements mitigation of flood complaints
	Exfiltration Trench
	Ongoing
	42.8
	6.9

	MDC-062
	NW 12-17 ave from 75-79 st and additional sites.
	Exfiltration Trench
	Ongoing
	178.0
	28.8

	MDC-063
	CRS North Mitigation of Repetitive Losses
	Exfiltration Trench
	Ongoing
	181.1
	29.3

	MDC-064
	Pilot Project Site N.1 for Removal of TN, TP and Bacteria (NW 107 STREET FROM NW 19 AVE TO NW 18 AVE)
	Stormwater - Biological/ Bacteria Treatment	Comment by Author: ·        Miami-Dade has quantified three projects that are “pilot projects” for Stormwater – Biological/Bacteria Treatment. This is a provisional project type that requires a lot of supporting information to quantify credits; to date, DEP has not credited any projects of this type.	Comment by Author: This is correct, without the necessary supporting information for reduction estimate verification, these reductions should not be included. 
	Ongoing
	20.3
	2.7

	MDC-065
	Pilot Project Site N.2 for Removal of TN, TP and Bacteria (NW 95 ST FROM NW 17 AVE TO NW 13 AVE)
	Stormwater - Biological/ Bacteria Treatment	Comment by Author: ·        Miami-Dade has quantified three projects that are “pilot projects” for Stormwater – Biological/Bacteria Treatment. This is a provisional project type that requires a lot of supporting information to quantify credits; to date, DEP has not credited any projects of this type.
	Ongoing
	22.0
	2.9

	MDC-066
	Pilot Project Site N.3 for Removal of TN, TP and Bacteria (NW 83 ST TO NW 85 ST FROM NW 5 AVE TO N MIAMI AVE.)
	Stormwater - Biological/ Bacteria Treatment	Comment by Author: ·        Miami-Dade has quantified three projects that are “pilot projects” for Stormwater – Biological/Bacteria Treatment. This is a provisional project type that requires a lot of supporting information to quantify credits; to date, DEP has not credited any projects of this type.
	Ongoing
	10.1
	1.3

	MDC-154
	NW 105th, NW 19th Ave and NW 104th St
	Exfiltration Trench
	Completed
	22.0
	3.6

	MDC-155
	NW 29th Ct between NW 106th and NW 103rd
	Exfiltration Trench
	Completed
	10.5
	1.7

	MDC-156
	Seaboard Industrial Area (NW119th St, NW27th Ave, NW135th St, 
	Exfiltration Trench
	Completed
	23.1
	3.7

	MDC-157
	NW 2nd Ave, NW 161St St
	Exfiltration Trench
	Completed
	22.0
	3.6

	MDC-158
	Ordinances & Education Programs
	Ordinances / Education	Comment by Author: ·        DEP calculations of public education credits for Miami-Dade are -1,080 TN lbs/yr and -214 TP lbs/yr. DEP used the treated starting loads for the public education calculations. It is possible that the RAP used the untreated loads—that could explain the difference. But if the baseline loads are treated and lower, those loads should be used for the public education/ordinance credits.
	Ongoing
	4,871
	792

	Total:
	6,418.1
	1,042.7



[bookmark: _Hlk112235002]4.2.1.8.3 Ordinances and Education Programs
Miami-Dade County has currently adopted seven of the nine activities identified in FDEP’s BMAP Credit for Education Activities.  These activities, along with their available credit, include:
Florida Yards and Neighborhoods Program (3.0%)
County ordinance for landscaping (0.5%)
County ordinance for fertilizer (0.5%)
County ordinance for pet waste management (0.50%)
Public service announcements (0.25%)
Informational packets (0.25%) 
Website providing information of reducing nutrient loadings (0.25%)
Overall, a 4.25% credit is available for the TN and TP loading in unincorporated Miami-Dade County. The catchment area used in BMPTRAINS for unincorporated Miami-Dade County was 10,791 acres.  Urban land use within this area is 10,441 acres or roughly 97%.  With TN and TP loadings of 95,643 lbs/yr and 15,538 lbs/yr respectively, credits of 5,021 and 816 lbs/yr is eligible. Adjusted for the urban land use, the credits for TN and TP are 4,871 and 792 lbs/yr, respectively.	Comment by Author: ·        Near the end of Section 4.2.1.8.3 there is a typo in the Miami-Dade public education credits narrative—it should read “5.25%” (which is how the efforts add up and how the credits were calculated) and not “4.25%.”
[bookmark: _Hlk112149930]4.2.2 Florida Department of Transportation (FDOT)
One project was identified in the County’s GIS data that is maintained by FDOT and was constructed after July 2017 (January 2018).  Other FDOT-maintained exfiltration trench in the study area were constructed prior to 2017 and thus not eligible.  The project included 374 linear feet of exfiltration trench located in the C-8 Canal basin within the City of North Miami limits along SR 922 (NW 125th St) between I-95 and NW 2nd Ave.  The estimated pollutant removal for this project is 8.0 lbs/year for TN and 1.3 lbs/year for TP.
FDOT District 6 will be engaged by the County and the stakeholders as part of future phases of the RAP. 
[bookmark: _Hlk112149972]4.2.3 Florida Department of Agriculture and Consumer Services (FDACS) 
There are currently no agricultural lands within the RAP Study Area and therefore none that fall under the jurisdiction of FDACS. However as future phases of the RAP are implemented, the County and the local stakeholders will coordinate with FDACS on applicable projects.
[bookmark: _Hlk112149998]4.2.4 South Florida Water Management District (SFWMD)
The SFWMD will be engaged by the County and the stakeholders as part of future phases of the RAP and District projects that provide load reductions will be quantified.
[bookmark: _Toc108194715]4.3 Overall Program Plan
As part of the overall plan to reduce nutrients to North Biscayne Bay and to provide reasonable assurance, the eligible project load reductions were compared to the overall quantified reduction goals for the RAP based on the WASP analysis described in Section 3.3.1. It should be noted that the combined percent reduction goals for both TN and TP (37% and 41%, respectively) is based on loading from the entire C-7 and C-8 Canal systems and associated tributary areas. As the RAP Study Area comprises a sub-set of the overall C-7 and C-8 Canal watersheds, it is important to consider that the annual canal load and estimated percent reductions represent reductions from the entire watershed area, not just the RAP Study Area. As discussed in Section 2.5, calibrated models were not developed as part of this effort due to schedule limitations to quantify a source loading inventory for the study area. Therefore, in order to approximate the load associated with the RAP Study Area, a percentage based on the ratio of watershed area was applied to the watershed loading. Based on review of the Miami-Dade County FY2021 Stormwater Management Program Update, land use and soils in the upstream portions of the C-7 and C-8 Canal watersheds are also fairly homogenous throughout compared to the study area (the C-7 Canal watershed more so than the C-8 Canal watershed). The resulting ratio, based on watershed area, and approximated loading for the RAP Study Area, as well as required load reductions, are shown below in Tables 4-10 and 4-11. 	Comment by Author: Would like clarification of these percentages. Section 3.3.1.3 lists 40% reduction in the C-7 Canal nitrogen and phosphorus and 21% reduction in the C-8 Canal nitrogen and phosphorus. 	Comment by Author: We assume this means that greater overall load reductions are required to meet the WQ targets. What are the overall/total reductions?
[bookmark: _Hlk111021674][bookmark: _Hlk112151278]Table 4-10 C-7 Canal Watershed Loading and Required Load Reductions	Comment by Author: Please double check math for annual TN and TP loads for watershed and watershed in RAP Study Area 
	
	Values for C-7 Canal at S-27
	Approximated Values for C-7 Watershed
	Values for C-7 Canal Watershed in RAP Study Area
	% Reduction Needed to meet Interim NNC Targets
	Load Reduction from  the RAP Study Area to meet Interim NNC Targets

	Tributary Area (sq mi)
	32
	36
	16.7
	N/A
	N/A

	Flow (cfs)
	2081
	N/A
	N/A
	N/A
	N/A

	 Annual TN Load (lbs/yr)
	456,029
	513,0332
	239,4152
	42%
	100,554

	TN Average Concentration (mg/l)
	1.1
	N/A
	N/A
	N/A
	N/A

	Annual TP Load (lbs/yr)
	10,982
	12,3552
	5,7662
	44%
	2,537

	TP Average Concentration (mg/l)
	0.027
	N/A
	N/A
	N/A
	N/A


1 – Excludes 2020 flow data
2 – Loading estimated based on ratio of total watershed area to area upstream of S-27. RAP Study Area is 47% of total 	watershed area.
[bookmark: _Hlk112151305]Table 4-11 C-8 Canal Watershed Loading and Required Load Reductions	Comment by Author: Please double check math for annual TN and TP loads for watershed and watershed in RAP Study Area 
	
	Values for C-8 Canal at S-28
	Approximated Values for C-8 Watershed
	Values for C-8 Canal in the RAP Study Area
	% Reduction Needed to meet Interim NNC Targets
	Load Reduction from the RAP Study Area to meet Interim NNC Targets

	Tributary Area (sq mi)
	28
	36.9
	7.1
	N/A
	N/A

	Flow (cfs)
	110
	N/A
	N/A
	N/A
	N/A

	 Annual TN Load (lbs/yr)
	188,442
	248,0031
	47,4471
	26%
	12,336

	TN Average Concentration (mg/l)
	0.87
	N/A
	N/A
	N/A
	N/A

	Annual TP Load (lbs/yr)
	4,982
	6,5571
	1,2541
	35%
	439

	TP Average Concentration (mg/l)
	0.023
	N/A
	N/A
	N/A
	N/A


1 – Loading estimated based on ratio of total watershed area to area upstream of S-28. RAP Study Area is 19% of total 	watershed area.
Based on the potential discrepancies in the 2020 flow data for the C-7 Canal as previously described in Section 2.5.3.1, further clarification will be needed on the validity of the 2020 flow data as it directly pertains to setting (and achieving) targets in the Biscayne Bay estuary.  The loads and required load reductions shown in Table 4-10 may be subject to change as more information becomes available in the future.
Project load reductions for eligible projects described in Section 4.2 are summarized below in Table 4-12 with the total load reduction by municipal stakeholder presented. 
[bookmark: _Hlk112151322]Table 4-12 Project Load Reduction by Stakeholder
	Stakeholder
	Area (acres)
	Project TN Load Reduction (lbs/yr)
	Project TP Load Reduction (lbs/yr)

	City of North Miami
	2,559
	676.0
	417.2

	City of North Miami Beach
	81
	N/A
	N/A

	Miami Shores Village
	1,597
	15.3
	2.3

	Village of El Portal
	266
	1,312.3
	13.9

	Biscayne Park
	398
	N/A
	N/A

	City of Miami
	2,429
	1,357.2
	221.9

	North Bay Village
	235
	127.2
	23.9

	Unincorporated Miami Dade County
	10,791
	6,418.1
	1,042.7

	FDOT District 6
	--
	8.0
	1.3

	Totals:
	18,356
	9,914.1	Comment by Author: Project load reductions are far below the required load reductions for the phase I RAP study area.
	1,723.2



Table 4-12 shows eligible projects are estimated to reduce approximately 9,914 lbs of TN and 1,723 lbs of TP on an annual basis.  Load reductions associated with projects will continue to be refined as additional project information and projects are provided in future phases.
[bookmark: _Hlk112150041]4.3.1 Project Estimated Costs and Schedules
A summary of the eligible projects identified in this study is provided in Table 4-13. Where provided by the stakeholders, the estimated project construction costs and estimated completion dates are shown in the table.  
[bookmark: _Hlk112151363]Table 4-13 Summary of Eligible Project Estimated Cost and Completion Date
	Project ID
	Project Type
	Status
	Estimated Construction Cost 
(million $)
	Completion Date (Estimated or Actual)

	CNM-005
	Catch Basin Inserts/Inlet Filter Cleanout
	Completed
	--
	--

	CNM-006
	OSTDS Phase Out
	Planned
	--
	Mar 2024

	CNM-007
	Street Sweeping
	Ongoing
	--
	--

	CNM-009
	BMP Cleanout
	Ongoing
	--
	--

	CNM-015
	Exfiltration Trench
	Completed
	--
	Dec 2019

	COM-001
	Stormwater System Upgrade
	Planned
	$ 14.50
	Sep 2027

	COM-002
	Stormwater System Upgrade
	Planned
	$ 20.00
	Mar 2028

	COM-003
	Stormwater System Upgrade
	Planned
	$ 24.30
	Apr 2028

	DOT-001
	Exfiltration Trench
	Planned
	--
	Jan 2018

	MDC-001
	OSTDS Phase Out
	Planned
	--
	--

	MDC-002
	OSTDS Phase Out
	Planned
	--
	--

	MDC-003
	OSTDS Phase Out
	Planned
	--
	--

	MDC-004
	OSTDS Phase Out
	Planned
	--
	--

	MDC-005
	OSTDS Phase Out
	Planned
	--
	--

	MDC-006
	OSTDS Phase Out
	Planned
	--
	--

	MDC-007
	OSTDS Phase Out
	Planned
	--
	--

	MDC-008
	OSTDS Phase Out
	Planned
	--
	--

	MDC-009
	OSTDS Phase Out
	Planned
	--
	--

	MDC-010
	OSTDS Phase Out
	Planned
	--
	--

	MDC-011
	OSTDS Phase Out
	Planned
	--
	--

	MDC-012
	OSTDS Phase Out
	Planned
	--
	--

	MDC-013
	OSTDS Phase Out
	Planned
	--
	--

	MDC-014
	OSTDS Phase Out
	Planned
	--
	--

	MDC-015
	OSTDS Phase Out
	Planned
	--
	--

	MDC-016
	OSTDS Phase Out
	Planned
	--
	--

	MDC-017
	OSTDS Phase Out
	Planned
	--
	--

	MDC-018
	OSTDS Phase Out
	Planned
	--
	--

	MDC-019
	OSTDS Phase Out
	Planned
	--
	--

	MDC-020
	OSTDS Phase Out
	Planned
	--
	--

	MDC-021
	Exfiltration Trench
	Completed
	$ 0.30
	--

	
	
	
	
	

	MDC-023
	Exfiltration Trench
	Completed
	$ 0.16
	--

	MDC-024
	Exfiltration Trench
	Completed
	$ 0.35
	--

	MDC-025
	Exfiltration Trench
	Completed
	$ 0.11
	--

	MDC-026
	Exfiltration Trench
	Completed
	$ 0.05
	--

	MDC-027
	Exfiltration Trench
	Completed
	$ 0.04
	--

	MDC-029
	Stormwater System Upgrade
	Planned
	--
	--

	MDC-031
	Exfiltration Trench
	Planned
	$ 0.11
	--

	MDC-032
	Exfiltration Trench
	Planned
	--
	--

	MDC-033
	Exfiltration Trench
	Planned
	$ 0.75
	--

	MDC-034
	Exfiltration Trench
	Completed
	$ 0.19
	--

	MDC-035
	Exfiltration Trench
	Planned
	$ 0.61
	--

	MDC-037
	Exfiltration Trench
	Completed
	$ 0.13
	--

	MDC-038
	Exfiltration Trench
	Completed
	$ 0.23
	--

	MDC-039
	Exfiltration Trench
	Planned
	$ 0.79
	--

	MDC-040
	Exfiltration Trench
	Planned
	$ 0.80
	--

	MDC-041
	Exfiltration Trench
	Planned
	$ 0.11
	--

	MDC-042
	Exfiltration Trench
	Planned
	$ 0.09
	--

	MDC-043
	Exfiltration Trench
	Planned
	$ 0.29
	--

	MDC-044
	Exfiltration Trench
	Planned
	$ 0.19
	--

	MDC-045
	Exfiltration Trench
	Planned
	$ 0.14
	--

	MDC-046
	Exfiltration Trench
	Planned
	$ 0.12
	--

	MDC-052
	Exfiltration Trench
	Planned
	$ 0.92
	--

	MDC-053
	Exfiltration Trench
	Planned
	$ 0.24
	--

	MDC-054
	Exfiltration Trench
	Planned
	$ 0.84
	--

	MDC-055
	Exfiltration Trench
	Planned
	$ 0.95
	--

	MDC-056
	Exfiltration Trench
	Planned
	$ 0.26
	--

	MDC-058
	Exfiltration Trench
	Planned
	$ 0.11
	--

	MDC-059
	Exfiltration Trench
	Planned
	$ 0.59
	--

	MDC-061
	Exfiltration Trench
	Planned
	$ 0.18
	--

	MDC-062
	Exfiltration Trench
	Planned
	$ 0.71
	--

	MDC-063
	Exfiltration Trench
	Planned
	$ 1.10
	--

	MDC-064
	Stormwater - Biological/ Bacteria Treatment
	Planned
	$ 0.16
	--

	MDC-065
	Stormwater - Biological/ Bacteria Treatment
	Planned
	$ 0.15
	--

	MDC-066
	Stormwater - Biological/ Bacteria Treatment
	Planned
	$ 0.24
	--

	MDC-154
	Exfiltration Trench
	Completed
	--
	Mar 2018

	MDC-155
	Exfiltration Trench
	Completed
	--
	Dec 2017

	MDC-156
	Exfiltration Trench
	Completed
	--
	Aug 2017

	MDC-157
	Exfiltration Trench
	Completed
	--
	Jul 2018

	MSV-001
	Stormwater System Upgrade
	Underway
	--
	--

	MSV-011
	Exfiltration Trench
	Completed
	--
	Dec 2019

	NBV-004
	Stormwater System Upgrade
	Planned
	$ 3.00
	2025

	VEP-001
	OSTDS Phase Out
	Underway
	$ 4.00
	Jun 2024

	VEP-002
	Stormwater System Upgrade
	Underway
	$ 0.50
	Dec 2024

	Totals:
	$82.55
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