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Description of Monitoring and Reporting Results
5.1 Description of Monitoring Program
[bookmark: _Int_CMU7XwMj][bookmark: _Int_8l6n650f]For the North Biscayne Bay Phase 1 RAP, the monitoring plan is generally described as follows.
5.1.1 General Monitoring Program
[bookmark: _Int_JTbVifXk][bookmark: _Int_GHlSEtxC][bookmark: _Int_RqWpy5vj]The monitoring protocol and activities described in this section are conducted on behalf of Miami-Dade County and the 31 co-permittees (except Florida Turnpike Enterprise), pursuant to the requirements of Part V.B. of the National Pollutant Discharge Elimination System (NPDES) Phase I Municipal Separate Storm Sewer System, (MS4) Permit No. FLS000003-004. Florida Turnpike Enterprise opted to conduct their own water quality monitoring. Miami-Dade County and its co-permittees’ current Monitoring Plan dated January 1, 2019, was approved by FDEP on February 13, 2019. 
Interlocal Agreements, initially executed in 1994 with each of the co-permittees, provided the funding and enabled the implementation of the NPDES Permit-required Surface Water Quality Monitoring Program (NPDES-SWQP). The Interlocal Agreements have been renewed periodically, and have been most recently renewed on November 7, 2017, for the 5-year term of October 1, 2017, to September 30, 2022. 
[bookmark: _Int_QMQFiy14][bookmark: _Int_6kVzR4MS]The sampling activities follow the provisions of the monitoring program described in the supplement to the Part 2 Application, submitted to EPA Region IV on April 28, 1995, by the Miami-Dade County Water Management Division (then of the Department of Environmental Resources Management [DERM] and presently of the Department of Regulatory and Economic Resources [RER]). Furthermore, sampling activities follow the provisions of the Memorandum of Understanding (MOU) issued by the EPA Region 4, after a meeting on January 29, 1997, held at DERM offices. Miami-Dade County and the NPDES co-permittees’ current NPDES Monitoring Plan was effective January 1, 2019, and it was approved by FDEP on February 13, 2019. Pursuant to the monitoring plan, 86 stations are currently sampled under the NPDES Interlocal Agreement. Forty-one of the stations are located in internal freshwater canals, while the remaining 45 stations are estuarine sites located at discharge points of the canals into Biscayne Bay, and within the bay itself.
Since then, RER has expanded the program by re-establishing certain discontinued stations and adding stations where historically there were geographical gaps, and currently there are 107 active sampling locations. Of the 107 active stations, 41 are within Biscayne Bay, and 66 are in canals—11 of which are located at the discharge points to the bay. The current monitoring stations are depicted in Figure 5-1. 
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Description automatically generated][bookmark: _Hlk112152397][bookmark: _Hlk112152398]Figure 5-1 Miami Dade County Surface Water Quality Monitoring Stations

5.1.2 Sample Collection
[bookmark: _Int_PP23ExSf]All surface water samples are “grab samples” collected either directly into a sample container using a ”Niskin” bottle grab sampler, or through a peristaltic pump, and transported to the analytical laboratory. Bacteriological and chlorophyll a samples are collected directly into pre-labeled containers at the surface of the water. 
[bookmark: _Int_sNKt4PSV][bookmark: _Int_SZ9Ywtpx][bookmark: _Int_rEqHIz34]Physical parameters (temperature, salinity, specific conductance, pH, and dissolved oxygen) are measured in the field with YSI multi-probed meter. All readings are stored on YSI data loggers, as well as in hand-written field sheets. All parameters are collected at three depths (bottom, one-half meter below the surface, and at the surface) at stations with greater than 1-meter water depth, and at two depths (surface and bottom) at stations with water depth less than 0.5 meter.  All field documentation, sample collection, and field meter calibration are performed in compliance with the FDEP Standard Operating Procedures for Field Activities (FDEP SOP 001/01).
5.1.3 Sample Analysis
Information from Table 2 of the FDEP document, “Guidance for Preparing Monitoring Plans as Required for Phase I Municipal Separate Storm Sewer Systems (MS4) Permits” dated August 1, 2009 was used as a reference to develop the County parameter list (Table 5-1). 
[bookmark: _Hlk112152542]Table 5-1 List of NPDES Recommended Parameters and ‘Other Parameters for Consideration’ Sampled                                             in the Program	Comment by Author: We agree that there are other parameters in this table that we have criteria for that don't have an asterisk. Also, consider adding a footnote that the Department's Total Ammonia Nitrogen criterion is only applicable to freshwaters.	Comment by Author: Please provide additional clarification for this table.
	Subset
	Water Body Category

	Chlorophyll a**
	Ammonia*

	Conductivity (Salinity)*
	Biochemical Oxygen Demand

	Copper, Dissolved*
	Cadmium, Dissolved*

	Dissolved Oxygen*
	Chemical Oxygen Demand

	Escherichia Coli*
	Chromium*

	Enterococcus*
	Color

	Hardness
	Lead, Dissolved*

	Nitrate + Nitrite
	Oil & Grease

	pH
	Ortho-phosphorus

	Total Kjeldahl Nitrogen
	Total Dissolved Phosphorus

	Total Nitrogen**
	Total Dissolved Solids*

	Total Phosphorus**
	Total Organic Carbon

	Total Suspended Solids
	Zinc, Dissolved*

	Turbidity*
	Any other parameter(s) of interest to the jurisdiction


* Parameters with established State or County Criterion
 ** Estuary-Specific Numeric Criterion

The samples are analyzed by laboratories that maintain National Environmental Laboratory Accreditation Program (NELAC) certification for specific parameters. The names and the locations of the laboratories are listed in Table 5-2.

[bookmark: _Hlk112152653]Table 5-2 Analytical Laboratories Contracted by the Miami-Dade NPDES Monitoring Program
	No.
	Name of the Laboratory
	Location Address

	1.
	Miami-Dade RER-DERM
	211 W. Flagler St, Miami, FL 33130

	2.
	Pace Analytical Services, Inc.
	3610 Park Central Blvd N, Pompano Beach, FL 33064

	3.
	Advanced Environmental Laboratories Inc.
	6601 Southpoint Parkway, Jacksonville, FL 33216

	4.
	South Florida Water Management District
	8894 Belvedere Road, Bld. 374 West Palm Beach, FL 33411



5.1.4 Biological and Other Monitoring  
[bookmark: _Int_6oUjcBcO][bookmark: _Int_sdjVOPWB]Indicators of habitat quality used in the Biscayne Bay Report Card include seagrass and macro-algae abundance as well as frequency of marine sponges. While seagrass beds, macro-algae communities, and hardbottom habitat that includes sponges vary in location throughout the bay, they each play a unique ecological role. Seagrass and macro-algae habitat scores are combined in the Biscayne Bay Report Card and are together regarded as “submerged aquatic vegetation” or SAV. 
Annual data collected by the County from each fixed station and stratified random polygons are used to calculate score metrics on a scale of one to five, then averaged for each bay region. Data collected annually or quarterly as part of the County Benthic Habitat Monitoring Program primarily includes Braun-Blanquet Cover Abundance collected throughout a network of random and fixed stations in Biscayne Bay. Station distribution and sampling frequency within each Region are notes in Table 5-3.
[bookmark: _Hlk112152681]Table 5-3 Station Distribution and Monitoring Frequency with Each Nutrient Region
	Region
	Number of Stations
	Type
	Sampling Frequency

	Northern North Bay
	2
	2 Fixed
	Annual

	Southern North Bay
	3
	2 Fixed & 1 Random
	Annual

	North Central Inshore
	13 to 19
	Random
	Annual

	North Central Offshore
	5 to 9
	Random
	Annual

	South Central Inshore
	8 to 14
	Random
	Annual

	South Central Middle
	16 to 23
	Random
	Annual

	South Central Offshore
	42 to 49
	Random
	Annual

	Little Card Sound/Card Sound
	10 to 11
	Random
	Annual

	Manatee Bay/Barnes Sound
	24
	Random
	Quarterly



5.2 Analysis, Assessment and Reporting of Monitoring and Improved Results
[bookmark: _Int_gOuEEQTp][bookmark: _Int_3QLa5zI0]Miami-Dade County uses two methods to measure the health of Biscayne Bay: state water quality criteria and the Report Card, which summarizes the general quality of the ambient water based on several criteria.	Comment by Author: Consider revising to be more descriptive here. "the County's Biscayne Bay Report Card".
5.2.1 Water Quality Criteria
[bookmark: _Int_NJncyZan][bookmark: _Int_rttqJVds][bookmark: _Int_xDmt1C4c][bookmark: _Int_XwhOwfFv]FDEP used the binomial distribution to derive, for a given sample size, the threshold number of samples not meeting the criteria that are needed to be deemed impaired with at least 90% statistical confidence. Table 3 of ChapterRule (Ch.) 62-303.420 F.A.C., provides the minimum number of samples that do not meet a criterion for various sample sizes needed to put a water body (WBID) on the Verified List of Impaired Waters with at least 90% statistical confidence that 10% or more of the samples do not meet the applicable criteria, thus the water body is deemed as not meeting the water quality criterion for that parameter. For sample sizes greater than 500, a regression model was used to derive an equation to calculate the corresponding exceedance threshold for a given sample size.	Comment by Author: Should be Rule rather than Chapter
[bookmark: _Int_Ng8W79v8][bookmark: _Int_jg3iqKNo][bookmark: _Int_cb0KsT9l][bookmark: _Int_f6aGvyEA][bookmark: _Int_TYovtTEH]Parameters with numeric criteria listed in Ch. 62-302.530, F.A.C., were evaluated according to the procedures specified in the State of Florida’s Impaired Waters Rule (Ch. 62-303, F.A.C.) for the determination of a” Verified Impaired” water body. The Rule establishes specific data sufficiency requirements and an assessment period of the most recent 7.5 years for data evaluation. Data utilized in these comparisons met or exceeded the data quality and sufficiencydensity requirements of the Rule. Water bodies that are not attaining are non-compliant with for one or more water quality standardcriteria may be verified asdeclared “Impaired.”  Accordingly, the most recent 7.5 years of data for each WBID were compiled and the number of results that exceeded each established criterion calculated. All sample results within a WBID were pooled, and the number of samples not meeting an applicable water quality criterion was calculated and compared to the sample size threshold the Rule. For Turbidity, pH, and Specific Conductance, Ch. 62-303, F.A.C., states that the sample results shall not exceed some value (specific to each parameter) above "background conditions". Turbidity thresholds are not to exceed 29 NTU (Nephelometric Turbidity Units) above background; specific conductance specifies "no more than 50% above background” or to 1275 µS/cm; and pH requires the values to be no less than 1 unit below background. The background was derived by calculating the WBID Annual Geometric Mean (AGM) using the period of 1996-2004. The period chosen for the background served as representative conditions for the establishment of numeric nutrient criteria, as water quality results indicated no significant disturbances such as algal blooms, major meteorological events, or other potentially detrimental impacts.	Comment by Author: We feel that this paragraph could use some additional word smithing. Consider adding a table displaying the pertinent  water quality thresholds. 	Comment by Author: Should be Rules 62-302.531 and 62-302.532, F.A.C.	Comment by Author: Spacing error.	Comment by Author: Please define the Impaired Waters Rule earlier in the document and change this to IWR Rule.	Comment by Author: See above comment about defining the IWR rule	Comment by Author: missing the word "for" here	Comment by Author: There seems to be missing words here.	Comment by Author: This reference should be Chapter 62-302 rather than 62-303. 	Comment by Author: These are statewide thresholds, please specify which WBIDs were included in this background calculation. 
5.2.2 Biscayne Bay Report Card 
In May 2018, the Board of County Commissioners adopted a resolution directing the County to develop and implement an annual report card to evaluate the health of Biscayne Bay. The process for creating the report card included five major steps, with the first being to conceptualize both the kinds of information most relevant to the health of Biscayne Bay and how that information should be conveyed by way of graphics, maps, tables, and narrative descriptions. Three major categories of Biscayne Bay health were identified by the County that together provide a representative evaluation of the ecosystem health within the bay: Water Quality, Habitat, and Fisheries. Second, indicators for these categories were selected. Third, thresholds were established for each indicator based on criteria in scientific literature and through analysis of the County’s historical record of data. This process included developing a baseline level of health for the bay to be used for comparison, year to year. Threshold ranges were established for each parameter and a red, yellow, or green “stop-light” score was ascribed to the parameter. Fourth, the “stop-light” scores were calculated and assigned based on values for each parameter as measured against the baseline. Fifth, and lastly, the annual Biscayne Bay Report Card will be provided to the Board, disseminated at County events, and are made available online. The background and methodology for developing the report card is described fully in the Report on Development and Implementation of an Annual Report Card Program on the Health of Biscayne Bay – Directive No. 180799 (Miami Dade County 2020).
[bookmark: _Int_dObTHYGj][bookmark: _Int_Y8YtbvJH][bookmark: _Int_KSm6LxpK]The Biscayne Bay Report Card evaluates water quality, habitat, and fisheries in Biscayne Bay as the three representative ecological health aspects of the bay. There are several indicators of water quality and habitat quality that are collected on a regular basis by DERM. Relevant water quality parameters include TP, TN, water clarity, bacteriological indicators, and chlorophyll a. Habitat quality indicators include submerged aquatic vegetation (i.e., seagrass and macroalgae) as well as sponges. 
The goal of the annual Biscayne Bay Report Card is to provide the public with a greater understanding of Biscayne Bay ecological health and its challenges using a “stoplight” approach, wherein the colors red (“Poor”), yellow (“Fair”), and green (“Good”) signify the relative status of the various indicators. The report card is to address the overall state of the bay’s water quality, habitat quality, and trends in fisheries and is to report on any improvements or declines in bay health for the year. County staff scientists will continue to work with academic partners in preparation of the report card and will use data collected by and work in concert with County departments as well as federal, state, municipal, and community partners. The annual report card will serve to promote greater awareness of the status of the bay ecosystem (Table 5-4).
[bookmark: _Hlk112152705]Table 5-4 Description of Report Card Stop-Light Scores
	Poor
	These regions or indicators are experiencing considerable water quality and/or ecological degradation. Essential ecological functions and species diversity are impacted and not able to perform beneficial functions at optimum levels

	Fair
	These regions or indicators are experiencing water quality and/or ecological degradation. Essential ecological functions and species diversity are limited in performing beneficial functions at optimum levels.

	Good
	[bookmark: _Int_eXIzkeCe]These regions or indicators are maintaining ecosystem function. Essential ecological functions and species diversity are largely performing beneficial functions at optimum levels.



[bookmark: _Hlk112151836]5.2.2.1 Water Quality Indicators
The following water quality indicators are evaluated in the Biscayne Bay Report Card:  
[bookmark: _Int_PrJq4IYL][bookmark: _Int_Gm0qcxyV]Phosphorus is considered the limiting nutrient, or less available, as it binds to the calcium carbonate in soils and the surficial aquifer as well as in sediments that are characteristic of Biscayne Bay. Availability of phosphorus is largely considered the determining factor in plant growth in Biscayne Bay. Overabundance of this and other nutrients, or eutrophication, is attributed to the cause of seagrass decline on a global and local scale. 
Nitrogen is an important nutrient for the growth and health of marine organisms at natural levels and can be found in elevated concentrations within various forms in urban watersheds. Some forms of nitrogen indicate inputs from fertilizer; others can indicate inputs from sewage. 
[bookmark: _Int_hILrsZxd]Chlorophyll a is a pigment found in plants and algae and is used to convert sunlight into energy. It is used as a measure of the number of phytoplankton, or microscopic algae, growing in a waterbody. Algae can “bloom” from an overabundance of nutrients leading to eutrophication, clouding the water column, and impacting seagrasses through reduction in water clarity. These nutrients exist in various forms of nitrogen and phosphorus. While nutrients are vital to plant and animal life cycles, too heavy a load of nutrients coming into the bay can lead to the ecosystem not being able over time to assimilate those nutrients, which can cause microscopic algae to bloom, causing turbidity and shading seagrasses, preventing them from being able to photosynthesize. This in turn negatively impacts seagrass habitat long-term. 
[bookmark: _Int_6zUsTAO3][bookmark: _Int_wJY3obDH][bookmark: _Int_HxpWONb4]Water clarity is a measure of how much light can penetrate through the water column. Clarity of water can be affected by numerous factors like suspended particles in the water column, such as turbidity or plankton (microscopic algae) that have grown in number because of excess nutrients being present in the water column. 
[bookmark: _Int_GcYPGYOR][bookmark: _Int_i8krcnte][bookmark: _Int_q9pZtNEZ]Bacteria levels can fluctuate in canal and bay waters and are naturally occurring to some degree. For example, the breakdown of vegetative matter can increase the load of bacteria present in the water column and reduce the amount of oxygen available for plants and animals because oxygen is necessary for decomposition. However, bacteria can also make its way into waterways via septic system effluent, faulty wastewater infrastructure that mixes with stormwater, and animal waste. Two types of bacteria found in the human digestive track are collected monthly by the Miami-Dade County DERM- Escherichia coli (known as E. coli) and Enterococcus. Typically, E. coli is regarded as an indicator of bacteria in fresh water (i.e., canals) and Enterococcus is used as an indicator in estuarine or marine waters. 
5.2.2.1.1 Nutrients 
[bookmark: _Int_tQcEJGNj][bookmark: _Int_hOdQkYvi][bookmark: _Int_UWC7Tpym]The Likert score for each indicator within each geographic nutrient region is calculated and the scores for the indicators are translated into three categories representing good conditions (green), bad conditions (red), and fair conditions (yellow). Likert scale values were determined by comparing the AGM, calculated for each of the nutrient indicators (nitrogen, phosphorus, and chlorophyll a), to the “long-term limit” and “upper limit” established by Briceño et al (2010). “Good” conditions were determined on the Likert scale when the mean either exceeded the 25th percentile of the 1996-2004 County data (i.e., the lowest nutrient values observed during the “ecologically ideal” range of time per Briceño et al (2010) or fell between the “long-term limit” and 25th percentile). “Fair” conditions were determined to be those parameters with an AGM that fell between the “long-term limit” to 80% of the “upper limit” threshold. “Poor” conditions were determined to be those parameters with AGMs (Annual Geometric Mean) that fell between 80% of the “upper limit” to the “upper limit” threshold as well as any means that exceeded the “upper limit” (Table 5-5). 
It is noted that chlorophyll a is collected at the mouth of the canals, where the canal meets Biscayne Bay. Chlorophyll a values from the mouths of canals were calculated as part of parameters collected in Biscayne Bay proper and included in the Biscayne Bay Report Card score and not included in the canal nutrient parameter score. 
[bookmark: _Hlk112152721]Table 5-5 Nutrient Score Criteria Used to Derive the Stoplight Score
	Range Criteria for the Nutrient Annual Geometric Mean (AGM)
	Score Stoplight
	Score

	< 25th percentile of County data representative of ecologically healthy conditions between 1996-2004
	5
	Green

	25th percentile to Long-Term Limit
	4
	Green

	Long-Term Limit to (0.8 * Upper Limit)
	3
	Yellow

	(0.8 * Upper Limit) to Upper Limit
	2
	Red

	> Upper Limit
	1
	Red



[bookmark: _Hlk112235572]5.2.2.1.2 Water Clarity
Water clarity, a measure of how cloudy the water column is, affects light penetration which can negatively impact submerged aquatic vegetation by reducing the amount of light available for photosynthesis and could result in sedimentation impacts to natural resources. The measure of water clarity is subject to several factors in the water column including suspended particles, photosynthetic organisms (i.e., plankton), and other components which can block light. Turbidity is used in the Biscayne Bay Report Card as a measure of water clarity because Total Suspended Solids (TSS) is only collected quarterly and not at all monitoring stations within Biscayne Bay, whereas turbidity is collected monthly at all monitoring locations. The state criterion for turbidity requires that values not exceed background conditions for a particular water body. To establish background for water clarity, the AGM was calculated using the County data for the “ecologically healthy” 1996-2004 period consistent with other the methodology established by Briceño et. al (2010). Deviations from the baseline in 10, 20, or 30 percent increments, respectively were used to calculate report card scores (Table 5-6).	Comment by Author: The state's criterion is less than or equal to 29 NTUs above background conditions. This sentence should be revised to capture all of the components of the criterion.
[bookmark: _Hlk112152760]Table 5-6 Turbidity Score Criteria Used to Derive the Stoplight Score
	Range Criteria for the Nutrient Annual Geometric Mean (AGM)
	Score Stoplight
	Score

	< Baseline
	5
	Green

	Baseline to 10% above Baseline
	4
	Green

	10% above Baseline to 20% above Baseline
	3
	Yellow

	20% above Baseline to 30% above Baseline
	2
	Red

	30% above Baseline
	1
	Red



[bookmark: _Hlk112235586]5.2.2.1.3 Bacteria 
[bookmark: _Int_ffJOjCvf][bookmark: _Int_YBGKdG5s][bookmark: _Int_3Rm0Ve2f][bookmark: _Int_MO2wK5IA][bookmark: _Int_ot5ZfpQC]The AGM for E. coli and/or Enterococci was calculated for each of the regions and compared to the state’s bacteriological standard (E. coli: 126 MPN/100 ml; Enterococci: 35 MPN/100 ml). The five categories of Likert scale scores were established by comparing the AGM derived from the County data against how much higher or lower the mean is compared to the state standard (35 MPN/100ml for Enterococcus in marine waters or 126 MPN/l00ml for E.coli in freshwater). “Poor” conditions (Red) represent an AGM that ranges from greater than double the state standard to meeting the state criterion. “Fair” conditions (Yellow) represent an AGM that ranges from 80% of the state criterion to the criterion. “Good” conditions (Green) generally represent means less than 80% of the state criterion (Table 5-7).	Comment by Author: This should be a monthly geometric mean.	Comment by Author: This does not capture the full bacteriological standard: For Class III fresh waters the E. Coli criteria is "MPN or MF counts shall not exceed a monthly geometric mean of 126 nor exceed the ten percent threshold value (TPTV) of 410 in 10% or more of the samples during any 30-day period. Monthly geometric means shall be based on a minimum of 10 samples taken over a 30-day period" and for class III marine waters the entero criterion is "MPN or MF counts shall not exceed a monthly geometric mean of 35 nor exceed the Ten Percent Threshold Value (TPTV) of 130 in 10% or more of the samples during any 30-day period. Monthly geometric means shall be based on a minimum of 10 samples taken over a 30-day period." The TPTV portion is not included here.  
  


[bookmark: _Hlk112152812]Table 5-7 Bacteria AGM Used to Derive the Stoplight Score
	AGM relative to Criterion
	Score Stoplight
	Score

	200% of Criterion
	5
	Green

	2 times Criterion to Criterion
	4
	Green

	80% of Criterion to Criterion
	3
	Yellow

	60% of Criterion to 80% of Criterion
	2
	Red

	200% of Criterion
	5
	Green



[bookmark: _Hlk112235680]5.2.2.1.4 Combined Water Quality  
To calculate the Water Quality Combined Score, all water quality parameters (phosphorus, nitrogen, chlorophyll a, water clarity, and bacteria) were combined into an overall score by averaging the Likert values (Table 5-8).
[bookmark: _Hlk112152834]Table 5-8 Overall Water Quality Scores Used to Derive the Stoplight Score
	Range Criteria for Biscayne Report Card and Combined Water Quality Score
	Score Stoplight
	Score

	>4.5
	5
	Green

	3.51 – 4.5
	4
	Green

	2.51 – 3.5
	3
	Yellow

	1.51 – 2.5
	2
	Red

	< 1.5
	1
	Red



[bookmark: _Hlk112235699]5.2.2.1.5 Stability Metric 
[bookmark: _Int_eqyDsfbs]Each sampling unit started with a base score of five. This was determined by coverage dominance over time of the main seagrass species (Thalassia testudinum, Halodule wrightii or Syringodium filiforme) or benthic macroalgae groups (Total Green Algae or Total Drift Red Algae). A maximum score (five) was applied when the dominant seagrass or algae group maintained constant coverage/dominance (i.e., less than 25% variation) through the period of record (Table 5-9). Between one and four points were subtracted from this maximum score when change in coverage/dominance of the dominant seagrass species was observed. These changes are referred to as Negative Change Metrics.
Negative Change Metric
Between one and four points were subtracted from each fixed station and stratified random polygon based on the following criteria:
 One point was subtracted from a maximum of five if given the following scenarios:   
Changes in dominant seagrass species or algae group dominance during consecutive sampling years (i.e., shift from Thalassia dominated community to a Syringodium dominated community or to a Green Algae dominated community). 
Less than 25% decrease in coverage of the dominant seagrass group from the historical maximum.
Less than 25% coverage of green algae or red algae since the last sampling event.
Two points were subtracted from the maximum of five given the following scenarios:
Greater than 50% decrease in coverage of the dominant seagrass group from the historical maximum. 
Greater than 25% coverage of green or red algae for two or more consecutive years or for at least four years of a 10-year period if the seagrass coverage had a concurrent reduction of 25% or more.
[bookmark: _Hlk112152861]Table 5-9 Submerged Aquatic Vegetation Range Criteria
	Range Criteria for Biscayne Report Card and Combined Water Quality Score
	Score Stoplight
	Score

	>4.5
	5
	Green

	3.51 – 4.5
	4
	Green

	2.51 – 3.5
	3
	Yellow

	1.51 – 2.5
	2
	Red

	< 1.5
	1
	Red



[bookmark: _Hlk112235805]5.2.2.1.6 Invertebrates 
Average annual frequency of invertebrates (Sponges) between 1999 and 2009 within each Biscayne Bay Nutrient Region are used as reference value to calculate the Invertebrates Indicator. Through this period, the frequency of invertebrates was high and remained relatively stable. The stoplight score per region was calculated using annual frequency and historical frequency of invertebrates (sponges) observed in each region in 2018 using the following formula and as shown in Table 5-10: 
Percent Frequency Score = Current year frequency * 100/ Average frequency (1999-2009)
[bookmark: _Hlk112152879]Table 5-10 Invertebrate (Sponge) Range Criteria
	Range Criteria for Invertebrate Score
	Score Stoplight
	Score

	81% to 100%
	5
	Green

	61% to 80%
	4
	Green

	41% to 60%
	3
	Yellow

	21% to 40%
	2
	Red

	1 to 20%
	1
	Red



[bookmark: _Hlk112235824]5.2.2.1.7 Fisheries Indicators  
[bookmark: _Int_w5CcsxLp][bookmark: _Int_o2cJnUNt][bookmark: _Int_3nLFc2GS][bookmark: _Int_Tp64xzGf][bookmark: _Int_76i8nyfW]The following fisheries were evaluated in the Biscayne Bay Report Card:  Blue crab, Spiny lobster, and Pink shrimp, which can spend all or part of their life cycle in Biscayne Bay. The data reported by the commercial fishers to FWC (Fish and Wildlife Commission) can provide insight each year into demand for these fisheries and a relative indication of how much was caught that year and value of that catch. In 2018, seagrass communities in Miami-Dade County supported nearly $3 million commercial harvest of spiny lobster, blue crab, and pink shrimp. 
[bookmark: _Int_LCNVoFbC]Fisheries values are calculated using the annual number of trips and is obtained from FWC in addition to their commercial landings data, so that catch per unit effort could be established. Three commercially and recreationally important species were selected that are known to use submerged aquatic vegetation and mangrove forests in Biscayne Bay for all or a part of their life cycle. These species include blue crab (Callinectes sapidus), spiny lobster (Panulirus argus), and pink shrimp (Farfantepenaeus duorarum). The data were standardized by calculating the annual catch per trip (corresponds to catch per unit effort), which was then compared to a measure of central tendency (Geometric mean or Median) as a baseline value derived from the same period of record between 1996 and 2004 that is thought to represent good ecological conditions in Biscayne Bay. The percent change, above or below, from the baseline value determines the Likert score (1-5) including a "Critical Threshold Value" that represents 20% below the baseline. The average Likert score for the three species was translated into three categories representing good conditions, bad conditions, and fair conditions (Table 5-11).
[bookmark: _Hlk112152904]Table 5-11 Fisheries Score Criteria
	Range Criteria for Fisheries Score
	Score Stoplight
	Score

	40% above Baseline
	5
	Green

	20% above Baseline to Baseline
	4
	Green

	Baseline to “Target Value”
	3
	Yellow

	Between Baseline and Critical Threshold Value
	2
	Red

	20% below Baseline
	1
	Red



[bookmark: _Hlk112151936]5.3 Northern Biscayne Bay Phase 1 RAP Monitoring 
[bookmark: _Int_lSCWkztU][bookmark: _Int_rNb2Yn7U][bookmark: _Int_ABEn0GS9][bookmark: _Int_EFkWCex7]While the description above pertains to Biscayne Bay proper, this section describes its application to the North Biscayne Bay Phase 1 RAP. Sampling stations, WBIDs and the boundaries of the RAP are illustrated in Figure 5-2. Since the County already has a robust monitoring, assessment, and reporting program in place, this will continue to meet the monitoring and reporting requirements of this RAP. With the data collected in the North Biscayne Bay RAP Study Area as described in the previous sections, the following activities will be accomplished as part of this RAP:
Comparison of water quality samples to ambient water quality standards for nitrogen, phosphorus, and chlorophyll a. 
Trend analysis of nutrients within the canals.	Comment by Author: Since trends are being looked at and comparisons with historic timeframe data, it would be helpful to state some data handling rules, such as handling changes in MDLs and monitoring sites/frequency.
Comparison to the Score Card criteria.
These comparisons will be performed annually to confirm improvement toward the targets.
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Figure 5-2 County Sampling Stations within the RAP Study Area
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