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[bookmark: _Toc24974515]Clarification of listing thresholds in Chapter 62-303, F.A.C., for listings based on fish consumption advisories
Proposed language in Chapter 62-303.370 FAC, includes the following in yellow highlight, “ A Class I, II, III or III-Limited water shall be placed on the Planning List for fish consumption if DOH has issued an advisory to limit consumption of any fish species from that water to one meal per week or less frequent consumption.” 
FDEP has also proposed changing from a minimum of twelve fish to a minimum of eight fish for tissue sampling for compliance with fish consumption. FDEP provided no documentation of a scientific basis for this change. The original minimum of twelve was determined via a statistical analysis that demonstrated that analyzing a minimum of 12 fish produced an acceptably accurate value for proper regulatory action, and therefore, was adopted into FDEP SOPs for fish tissue sampling (FDEP SOP FS 6000). Additionally, the minimum of 12 fish is part of interagency agreements between FWCC, FDEP, and DoH. Further, the FDEP SOP has not changed (still requiring 12 fish). Unless FDEP has conducted a statistical re-analysis that demonstrates a sample size of eight is now sufficient, this decision appears arbitrary.
[bookmark: _Toc24974516]Conclusions
The first change represents a clarification of how the FDEP uses DoH fish consumption information for listing purposes.  However, FDEP provided no scientific basis to justify the change in the minimum fish sampling size (from 12 to 8).  Without providing a scientific basis for this reduction in the number of fish needed to achieve a statistical reliable values, this decision appears to be arbitrary.
[bookmark: _Toc24974517]WBID Differentiation and Revisions
The process for establishing, subdividing, and altering WBID boundaries should follow vetted, standardized procedures.  A WBID should be designed such that sampling locations within it are relatively homogenous. An obvious example is that no WBID should contain fresh and marine waters, which make the waters subject to different criteria. However, the differentiation becomes more difficult at finer scales. In particular, WBIDs tend to be effective for ambient water quality monitoring where the assumption is made that a water sample represents a synthesis of factors influencing the WBID. FDEP often relies on multiple sampling sites throughout a WBID to ensure that that sampling is representative of the WBID, however, sampling locations within a WBID should be hydraulically connected to one another. Similarly, waters and areas within the WBID that are not connected to the water quality monitoring network should be assigned to new WBIDs or excluded from the assessment determinations for the existing WBID. 
FDEP periodically revises WBID boundaries, yet FDEP has no standard operating procedure for how they decide to change a WBID and no criteria that demonstrate why the new WBID boundaries are more appropriate for assessment purposes.  FDEP must implement a written, transparent procedure for this purpose.  A WBID Revision SOP should include a sound scientific and statistical basis.  For example, statistical methods described in “Statistical Procedures for Testing Homogeneity of Water Quality Parameters” (Niu, 2005) would be a good starting point. The WBID Revision SOP should be incorporated into Chapter 62-160 and in Chapter 62-303 by reference. 
Suggested Rule Language:  WBIDs should be defined such that they are representative of distinct and hydraulically connected waterbodies with similar physical and/or water quality characteristics and be of sufficient size to warrant individual assessment.  Where existing WBID boundaries enclose multiple waterbodies meeting the criteria listed above, these will be sub-divided into separate WBIDs containing each of the multiple waterbodies. FDEP Standard Operating Procedure FDEP SOP #XX describes the scientifically defensible process for WBID revisions.  
[bookmark: _Toc24974518]Addition of TMDL Provision to Natural Background Determination in Chapter 62-302.200 Definitions 
In 62-302.200 Definitions FDEP defines “natural background”.  They state “The establishment of natural background for an altered waterbody may be based upon a similar unaltered waterbody, historical pre-alteration data, paleolimnological examination of sediment cores, or examination of geology and soils.”  This provision does not provide for the establishment of “natural background” using models.  Presently, the TMDL staff routinely use models to establish “natural background” conditions.  FDEP needs to amend this language if they wish to continue using models for the establishment of natural background conditions for their TMDLs.
[bookmark: _Toc24974519]Sample Number for Bacteria Monthly Averages  62-302.530 Water Quality Criteria 
FDEP identifies that when insufficient samples are available for monthly averages, a single sample maximum may be utilized for the TPTV.  
[bookmark: _Toc24974520]Conclusion
This language should be rescinded, as this provision was not statistically derived and therefore, appears arbitrary.  
[bookmark: _Toc24974521]62-303.350 Assessments of Numeric Interpretations of Narrative Nutrient Criterion 
FDEP added the 7-year average to the language on long-term averages.  FDEP allows samples from a 3 year period to be utilized for the long-term or 7 year average.  FDEP should remove the 7-year average and keep the long-term or not allow only 3 years of data to be sufficient to represent a 7-year average.  There is no apparent statistical basis for this change.  
[bookmark: _Toc24974522]Nutrients in Freshwater Lakes 62-303.352 
FDEP lowered the threshold for placing lakes with insufficient color and alkalinity data on the planning list, and proposes to use the 6 ug/L chlorophyll value as the default target.  This will place an inordinate number of lakes on the planning list.  FDEP should explore another approach, such as screening nearby lakes or lake regions for color and alkalinity to estimate a lake’s category where there are insufficient data.  
[bookmark: _Toc24974523]Addition of new language to Chapter 62-303, F.A.C., to discuss assessment of trends using the Mann-Kendall Trend Test
FDEP is proposing to add WBIDs to the planning list for adverse (increasing) trends in nutrients/nutrient response variables if there is a statistically significant increasing trend in the AGMs at the 95th percent Confidence Interval using the Mann-Kendall trend test.
FDEP proposes that WBIDs be placed on the verified list if a statistically significant increasing trend exists over the period of record as well as the most recent 7.5 years, and that the slope of this increase is greater than 10% of the relevant threshold. AGMs are used for this ranking test, of which FDEP has a minimum data requirement of 4 samples, which must be representative of both winter and summer seasons. FDEP makes exceptions for the inclusion of AGMs calculated from fewer than 4 data points.
The Mann-Kendall trend test, which is proposed to be used for this, is an acceptable way to examine trends given the assumptions that:
a) Data are not collected seasonally (i.e., only during summer OR winter months);
b) Trends are not cyclic;
c) Data do not have covariates; and
d) Only one data point per time period is used (i.e., for multiple points, use a median).
Traditionally, the Mann-Kendall trend test has been used in the environmental field to assess contaminant concentrations. Nutrients and nutrient response variables, notably, do not behave in the same way as a traditional chemical contaminant (e.g., chlorophyll concentration is likely seasonal). A potential problem of eliminating the minimum data requirement of 4 samples for the inclusion of a year, is that seasonally collected data could influence the trend. For instance, a system previously sampled once per year during the winter for several years, which is now sampled 3 times during the summer and once in the winter, might give a trend that is actually an artifact of how the data were collected. FDEP should be aware of the possibility of both type I and II errors that might cause a system to fail (or not fail) the trend test, particularly when relaxing the required assumption of no seasonality in the data. If FDEP has examined the acceptable error as part of arriving at the proposed data requirements, that information should be available for review.
A notable weakness of this test is that it is difficult to accurately apply it to data sets containing mixed detection limits and to estimated values between the reporting limit and the detection limit. It is highly likely that the Impaired Waters Rule Database has variable detection and quantitation limits for chlorophyll a data, and FDEP must take steps to assure that these types of data artifacts will not lead to erroneous listings.  This should be added to the rule.
Additionally, it is unclear how the 10% slope metric was derived. FDEP should provide data and/or literature to justify this approach.
.
[bookmark: _Toc24974524]TMDLs as Hierarchy 1 Site-Specific Interpretations of the Narrative Criteria
DEP’s current approach for adopting TMDLs as Hierarchy 1, site-specific criteria does not provide for adequate review and oversight to ensure that sound science and appropriate methodologies are used to develop these new water quality criteria.  DEP spent years developing numeric nutrient criteria (NNC), yet TMDL criteria to displace NNC are developed and approved without the same rigor.  These Site-Specific Criteria, which are placed in rule, should be required to go through a formal, external peer review process by independent scientists. Currently, the level of evaluation of proposed TMDLs depends on the resources available to affected stakeholders to hire experts. Every proposed TMDL should receive the same level of scrutiny, commiserate with the intent to adopt them as water quality criteria. The peer review approach is consistent with EPA’s own process for developing new criteria and with the procedures used by water management districts to adopt minimum flows and levels.  
Additionally, DEP should also consider that if a TMDL targets the presently adopted NNC (say for example the 20 ug/L chlorophyll a criteria) the TMDL should not be identified as a Site-Specific Criteria.  Rather, the NNC should remain as the TMDL target along with the applicable TN and TP range of values as defined in 62-302.531, F.A.C.  Finally, the adoption of running 6-year average loads, which are based upon a specific time-period, should not be defined as Site-Specific Criteria as they only truly apply for that period of time.  
[bookmark: _Toc24974525]IWR Coliform Evaluations
There are several aspects presently within 62-303 that should be evaluated under this Triennial Review process and discussed with primary stakeholders.
1. 62-303.460 (2) discusses that in order to place a waterbody on the verified list it needs to be demonstrated that the sources are anthropogenic in nature.  As part of this section it states, “For water segments that contain municipal stormwater outfalls, the impairment documented for the segment shall be presumed to be due, at least in part, to chronic discharges of bacteriological pollutants”.  This statement should be removed as there is no reason to assume because a segment contains municipal stormwater outfalls, the bacteria are anthropogenic in origin.
2. DEP currently utilizes tracer data to support the determination discussed in (1) above.  Specific to urban and suburban areas, a more definitive discussion of how tracers are to be utilized is necessary.  Preferably, a guidance document (SOP) based on the latest science should be developed that identifies the available tracers, the pros and cons of the individual tracers and the levels or range of levels that should draw concern.  The mere presence of a chemical tracer doesn’t necessarily indicate a domestic wastewater issue.  
3. FDEP identifies that when insufficient samples are available for monthly averages, a single sample maximum may be utilized for the TPTV.  This language should be rescinded, as this provision was not statistically derived and therefore, appears arbitrary.  
[bookmark: _Toc24974526]Linear Vegetation Survey (LVS) and Rapid Periphyton Survey (RPS) Certification
In reference to biological health assessment procedures it is stated in 62-303.330 “Because these Biological Health Assessment procedures require specific training and expertise, persons conducting a BioRecon, SCI or LVI must comply with the quality assurance requirements of Chapter 62-160, F.A.C., attend at least eight hours of Department field training and pass a Department audit that verifies the sampler follows the applicable SOPs, as set forth in Chapter 62-160, F.A.C., before their Biological Health Assessment data will be considered valid for use under this rule”.  At present DEP does not require similar certification for performing LVS and RPS evaluations.  While these assessments are not outlined in 62-303 their use is outlined in the NNC Implementation document.  The document states “if any one of these floral measures indicates an imbalance, then the Department would conclude that the stream does not attain the NNC. Floral measures alone can provide evidence that the nutrient standard at Rule 62-302.531(2)(c) is not achieved, leading to the waterbody being placed on the Florida Verified List and Clean Water Act 303(d) list”.   Given that these assessments have the power of rule to place waterbodies on the verified list, similar certification requirements must be developed.  
[bookmark: _Toc24974527]Revisions to the document titled “Implementation of Florida’s Numeric Nutrient Standards”
There were voluminous comments on this document, and these are presented below in a manner that refers back to specific parts of the document.  Comments are in bold.
Section 3.0
As part of Type III SSAC development, aquatic life use support must be demonstrated. The phytoplankton, periphyton, vascular plant community, and benthic macroinvertebrate responses are used as primary evidence to demonstrate systems are meeting their designated use. Streams that do not exhibit excess algal growth or abundant nuisance aquatic plants and where the average of two consecutive temporally independent SCI results is greater than 40 and neither score is less than 35 are biologically healthy, and the associated nutrient regime is demonstrated to be protective. 
The highlighted language would appear to neglect long term SCI data, and should be revised to include averaging all valid SCI data within the verified period.
Section 4.0
While the magnitude of the applicable TN and TP NNC vary depending on the chlorophyll a level in the lake, all three criteria are applied independently (exceedance of any of the three applicable criteria more than once in a three-year period constitutes non-attainment).
If the AGMs for TN and/or TP are above the maximum value, then the lake does not attain the nutrient criterion for that year regardless of the fact that the lake attained the chlorophyll a criterion.
The purpose of the lakes criteria is to protect against excessive phytoplankton growth, as measured by chlorophyll a (6 ug/L for clear softwater lakes, and 20 ug/L for the remaining two classes). As part of TMDL development, FDEP has in the past established chlorophyll a targets lower than these protective chlorophyll criteria based on modeling calculations associated with reducing the TN or TP to the minimum values in the table.  That is, FDEP incorrectly targeted TN and TP for mitigation rather than basing the TMDL on the response variable (chlorophyll).  This is inconsistent with the manner in which the lakes criteria were established, which used a pre-determined chlorophyll target (6 ug/L for clear softwater lakes, and 20 ug/L for the remaining two classes), which relied on regression analysis to determine the (secondary) TN and TP levels. When modelling for TMDLs,  FDEP must focus on achieving the biological response variable as the primary  goal, and set the TN and TP appropriately, not vice versa.
Section 5.0
No comments.
Section 6.0
6.1 Stream Definition
Streams do not include: (a) non-perennial water segments where fluctuating hydrologic conditions, including periods of desiccation, typically result in the dominance of wetland and/or terrestrial taxa (and corresponding reduction in obligate fluvial or lotic taxa), wetlands, or portions of streams that exhibit lake characteristics (e.g., long water residence time, increased width, or predominance of biological taxa typically found in non-flowing conditions), or tidally influenced segments that fluctuate between predominantly marine and predominantly fresh waters during typical climatic and hydrologic conditions; or (b) ditches, canals and other conveyances, or segments of conveyances, that are man-made, or predominantly channelized or predominantly physically altered; and 1) are primarily used for water management purposes, such as flood protection, stormwater management, irrigation, or water supply; and 2) have marginal or poor stream habitat or habitat components, such as a lack of habitat or substrate that is biologically limited, because the conveyance has cross sections that are predominantly trapezoidal, has armored banks, or is maintained primarily for water conveyance.”
As FDEP is aware, the SCI and BioRecon results are more influenced by factors other than nutrients in habitat-limited ditches, yet is often difficult to secure FDEP approval on where the ditch exception may be implemented. If a ditch has 10% invasive exotic plant coverage, the substrate availability would score above 5.  For this reason, FDEP should allow a waterbody to receive the ditch exception if invasive exotic plant coverage is higher than 5%, but where all other indicators (geomorphology habitat score, substrate diversity score)  show the system is a ditch.
Also, tidal fresh areas where SCI is inappropriate (areas not used for SCI calibration purposes) should also receive the narrative nutrient criterion, because the SCI would not be expected to pass in such areas due to the tidal effects alone.  Currently, a site must fluctuate between fresh and salt conditions to achieve the tidal exception, however, SCI would not be expected to pass in these tidal fresh areas. FDEP should state that such tidal areas where SCI sampling was inappropriate for SCI development would receive the tidal exception.
6.2 Implementation of NNC in Streams
No changes.
6.3 Floral Evaluation for Determining Achievement of NNC
Floral measures alone can provide evidence that the nutrient standard in paragraph 62¬302.531(2)(c), F.A.C., is not achieved, potentially leading to the waterbody being placed on the Florida Verified List of impaired waters and Clean Water Act Section 303(d) list. However, because invasive exotic or tolerant species can occur even in the absence of anthropogenic nutrient enrichment, streams that fail the LVS will be placed on the Study List of potentially impaired waters to evaluate whether nutrients are contributing to the LVS failure (if the stream is also impaired for another floral metric, it will be placed on the Verified List).
Because there is no relationship between nutrients in the LVS (physical disturbance and seed sources appear to be more important) we agree that the LVS can place a system on Study List only, and that additional study would be needed to demonstrate that vascular plants are indeed responding to nutrients at a given waterbody.  FDEP should adopt this approach for the RPS, which was only shown to respond to nitrate in springs, not to TN or TP.
At least two temporally independent (collected > 3 months apart) bioassessment evaluations, collected during different hydrologic seasons (May-September and October-April), are required to make a decision about floral health for a site.
The requirement for this seasonal component is directly in conflict with the manner in which the data were collected for the benchmark streams, and should be rescinded from all areas where it occurs. The strategy used to collect the HA, RPS, LVS, and SCI data for ~120 benchmark streams closely followed the SCI Primer Document.  Sampling criteria for benchmark sites (from which all the floral metrics were derived) included 0.05 m/sec or greater velocity for the previous month, declining or stable hydrograph, and no desiccation for 6 months (SCI Primer criteria).  There was no required spatial or seasonal components associated with derivation of the floral 90th percentile values for RPS, LVS, and chlorophyll. If seasonality in the benchmark data were observed, FDEP would have established different thresholds for the seasons.  The criteria in the SCI Primer Document (Chapter 1.6 Water level and the SCI) should take precedence over these proposed arbitrary “hydrologic seasons”, because attempting to sample in these seasons could be in conflict with the SCI Primer criteria, resulting in SCI failures due to high water levels preventing colonized substrates from being reached.  This “hydrologic season” component in the NNC Implementation Document needs to be rescinded wherever it occurs.
The requirement for different hydrological seasons, which is referenced throughout the document, adds additional restrictions on sampling without evidence of improving assessment. It appears arbitrary. Seasonality for these tools has never been established by FDEP, and in fact, there was no seasonal component found for the SCI. FDEP has provided NO scientific basis for establishing these two hydrologic seasons.  They are not consistent with the manner in which the benchmark streams were originally sampled to derive the floral metrics (the original data set was not sampled or subdivided in this manner for analysis). Seasonality was assessed for the SCI and found to not be important, so FDEP dhou;d not require these artificial time constraints that make gathering data more difficult without justification.
If one "pass" and one "fail" comprise the two most recent samples, then the next most recent assessment conducted during the season when the failure occurred should be considered and the assessment determination will be based on the results of this third assessment. 
FDEP has seemingly failed to consider a scenario in which SCI failure occurs only during drought and subsequent rewetting conditions. The reference site data that comprise the expectations were not constrained to the above restrictions, and FDEP has presented no reasoning or evidence for imposing these restrictions now. The date range of the proposed seasons also does not reflect varying hydrology throughout the state, which FDEP clearly shows later in the Implementation Document when the Kieffer methods are discussed.
6.4 Evaluating Algal Mats
If a stream site exhibits a percent coverage of periphyton ranks 4-6 of 25% or less for two consecutive, temporally independent samples collected >3 months apart and during different hydrologic seasons the RPS results indicate evidence of a balanced periphyton community If a stream site exceeds an RPS 4-6 coverage of 25% for two consecutive, temporally independent samples (>3 months apart) from different hydrologic seasons, the Department considers this as evidence that the numeric nutrient standard for streams is not achieved.
If the two most recent surveys have differing results in relation to the evidentiary threshold, the third most recent survey from the failing season. 
See discussion of hydrologic seasons addressed in 6.3
6.5 Evaluating Dominant Algal Species Composition
Although the Department conducted a comprehensive study of stream periphyton in Florida in an attempt to formulate a multi-metric index for assessing human disturbance (including nutrient effects), the statewide data indicated that the periphyton community composition was more highly correlated with pH and conductivity than with nutrients or measures of human disturbance.
This above statement in the Implementation Document is true, so FDEP CANNOT justify using a species list of pollution indicator taxa if the science did not demonstrate statistically significant relationships to nutrients.
Nutrient enriched Florida springs typically characterized by an abundance of one or more of the following taxa: Plectonema wollei, Oscillatoria sp., Aphanothece sp., Phormidium sp., Vaucheria sp., Spirogyra sp., Cladophora sp., Rhizoclonium sp., Dichotomosiphon sp., Hydrodiction sp., Enteromorpha sp., and Chaetomorpha sp. Potential toxin-producing taxa include: Geitlerinema acutissimum, Lyngbya aestuarii, Lyngbya majuscula, Oscillatoria limosa, Oscillatoria tenuis, Phormidium aerugineo-caeruleum, and Plectonema wollei. Dominance of such taxa at a stream site where the RPS rank 4-6 > 20% would be evidence that the numeric nutrient standard is not achieved. 
FDEP described that factors other than nutrients, such as specific conductance, are more responsible for occurrence of these taxa, and that their presence was not solely associated with nutrients.  FDEP must offer justification (literature, or their own empirical studies) that nutrients are responsible for the taxa occurrence, and demonstrate that taxa from relatively high specific conductance springs are appropriate to use for all streams, including low pH and low conductivity systems. FDEP needs to demonstrate that these algal taxa respond to nutrients rather than other factors.
In the absence of direct relationships between nutrients and response variables, which FDEP previously stated they could not establish, this appears to be an arbitrary decision on FDEP’s part.
A stream is considered to have a balanced periphyton community if two consecutive temporally independent samples collected during different hydrologic seasons do not include dominance by taxa known to be nutrient enrichment indicators or to produce toxins. 
As stated above there is no basis for hydrological seasons and no scientific basis that pollution indicators or toxin producers occur only in direct response to nutrients.
6.5.1 RPS and algal species composition decision key
Were the two most recent RPS assessments collected during different hydrologic seasons, at least 3 months apart (temporally independent) and under representative conditions (e.g., flow between 10th and 90th percentile of long-term discharge?, light penetration/canopy cover characteristic of system, sampling location representative of waterbody segment) for the system?
As stated in the SCI primer Document, stream sites should not be sampled during high water conditions. RPS and LVS thresholds were determined following the SCI primer guidelines. In the absence of justification for sampling RPS during high flow conditions, FDEP should change the document language so as to not recommend sampling during a flow period in conflict to how the SCI is required to be conducted and to how these threshold were derived for reference systems. FDEP should require that streams are sampled on declining or stable hydroperiods, and not arbitrarily sampled over a distribution of flow conditions.
6.6 Evaluating the presence or absence of nuisance macrophyte growth
The Department also analyzed the frequency of occurrence of Florida Exotic Plant Pest Council (FLEPPC) exotics in the Benchmark streams, and found that FLEPPC exotics made up approximately 40% of the total plant occurrences at the 90th percentile. Considering the somewhat limited number of reference streams with >2 m2 of vascular plants (nineteen) and the variability in the data, the Department decided to set the FLEPPC threshold at the 80th percentile of the distribution (25%) to be more protective of aquatic life. Therefore, if the frequency of occurrence of FLEPPC exotics at a site is less than or equal to 25% of the total plant occurrences, the site may be considered part of the reference site distribution. 
FDEP acknowledges they changed the percentile to produce a more stringent threshold, even when they also admitted that the LVS did not respond to nutrients.  FDEP should share the results of the statistical analysis conducted by FDEP that failed to show relationship between nutrients in LVS and revise the document to include more defensible LVS thresholds than currently proposed.
Because invasive exotic or tolerant species can occur even in the absence of anthropogenic nutrient enrichment, streams with failing LVS scores shall be placed on the Study List for further evaluation to determine if LVS results can be linked to anthropogenic nutrient enrichment. If a stressor identification study is conducted and it is determined that nutrients are not the causative factor contributing to the LVS failure, the waterbody will be removed from the Study List. 
This is a scientifically defensible approach, which should also be adopted for the RPS thresholds.
5) Is there evidence the LVS results can be linked to anthropogenic nutrient inputs?
Yes. There is evidence that the waterbody does not attain the nuisance macrophyte growth component of floral measures. Stop.
No. The LVS results are inconclusive and other lines of floral evidence should be used. 
This approach should be used with RPS as well.
6.7 Evaluating algal blooms, chlorophyll a, and phytoplankton taxonomic data
When the Department determines that the values indicate enrichment (e.g., are higher than functionally similar reference streams in the region), the Department considers this evidence of imbalances in flora, and vice versa. 
FDEP needs to supply the technical guidance to support this statement.  FDEP must provide this guidance, including an example of where and how FDEP made a decision on chlorophyll values between 3.2 µg/L and 20 µg/L.
6. 7.1 CHLOROPHYLL/ALGAL BLOOM DECISION KEY
4. After considering site specific factors that affect chlorophyll a concentrations, such as system morphology, water residence time, or consistency with other functionally similar reference sites, can it be documented that the chlorophyll a values represent a healthy well balanced phytoplankton community?
4a. Yes. There is evidence that the waterbody attains the chlorophyll a/algal bloom component of floral measures.
4b. No. There is evidence that the nutrient standard at paragraph 62-302.531(2)(c), F.A.C., is not attained. 
4c. Inconclusive because of insufficient contemporaneous data from other functionally similar reference sites. Waterbody will be placed on the Study List if either of the TN or TP thresholds were exceeded.
FDEP must provide the type of evidence needed to show that the nutrient standard is or is not attained in 4a and 4b.
6.8 Floral measures summary
No comments.
[bookmark: _Hlk29206766][bookmark: _GoBack]6.9 Faunal evaluation for determining achievement of NNC
In summary, where the nutrient thresholds are exceeded, but there are no imbalances in either aquatic flora (phytoplankton, periphyton, or vascular plants) or fauna (invertebrate community), the numeric nutrient standard for streams is achieved.
FDEP must address conditions where SCI is inappropriate, including tidal fresh systems.  Even if a tidal fresh system passes the floral metrics, it will likely never pass the SCI. Tidal fresh systems should be subject to the narrative criterion only, until FDEP can develop scientifically defensible methods to evaluate these systems.
6.10 Stream sampling locations and other environmental considerations
The stream area targeted for biological evaluation or assessment will also vary based on the objective of your sampling. For example, if sampling is being conducted to evaluate a wastewater discharge, sites should be selected at both a location near the outfall to evaluate near-field impacts and at a site further downstream to evaluate far-field impacts. When sampling for impaired waters assessments, sites should be selected to ensure the station is representative of the water quality segment being assessed. 
The SCI Primer Document stipulates that habitat conditions upstream and downstream from a discharge should be similar when conducting point source studies. FDEP needs to state how data immediately below a point source would be segregated from more representative areas of a WBID for IWR purposes.
7.0 Nutrient criteria in estuaries
Rule 62-302.532, F.A.C., contains estuary-specific numeric interpretations of the narrative nutrient criterion in paragraph 62-302.530(48)(b), F.A.C. These criteria were developed individually for each estuary segment to protect recreation and a healthy, well-balanced population of fish and wildlife, and are H1 interpretations pursuant to paragraph 62¬302.531(2)(a), F.A.C. For estuaries with H1 interpretations based on TMDLs, the rule references the TMDL rule citation in Chapter 62-304, F.A.C. As new estuary H1 TMDLs are adopted in Chapter 62-304, F.A.C., the Department plans to update the criteria table during the subsequent Triennial Review to include references to the TMDLs, and the H1 TMDLs will supersede the NNC previously adopted in Rule 62-302.532, F.A.C. The concentration-based estuary interpretations are open water, area-wide averages, unless specified otherwise in the rule. 
FDEP should periodically revise the segment specific NNC as more data become available, providing the systems achieve the three EPA-approved variables (sufficient light, lack of algal blooms and adequate DO). The historic data used to generate the criteria may not have been sufficient to capture the range of natural variability, and FDEP should seek more robust data sets when and where possible.
8.1 Water quality modeling
FDEP should extensively sample a system to demonstrate the models they use are in fact accurate within a standard acceptance level.   Relying on models without periodic verification is not scientifically defensible.
FDEP needs to establish modeling protocols that outline data needs and model calibration/verification approaches and metrics.  Presently FDEP is developing and applying models with limited data and at times insufficient calibration/verification.  The protocols should not be overly prescriptive on performance metrics, but some level of performance metrics need to be established.  There is sufficient literature available to define general metrics for development/calibration/verification and the protocols should be focused on the different types of models (watershed, receiving water hydrodynamic, receiving water quality) as the data needed for calibration and the protocols for model comparison are different.
9.0 Other components of NNC
10.1 303(d) assessment of the floral metrics of the numeric nutrient standard for streams
For IWR assessment purposes, implementation of the floral evaluation component of the NNC is based on the waterbody identification (WBID) assessment unit. Assessments for a WBID will be based on floral results from all representative sites, defined as unique stations, within a WBID. The Department will evaluate the floral results at each station to make a station assessment following the procedures described in Sections 6.3 through 6.8. If any station fails to attain the floral evidentiary thresholds based on conclusive results, the WBID will be assessed as failing the expectation for the floral evidentiary thresholds, regardless of whether or not the failing station results are the most recent floral results available in the WBID.
This is extremely problematic and is counter to the concept of scientifically acceptable/representative sampling concepts.  As done with the SCI, results from a WBID should be averaged to better estimate the true central tendency of the data for a WBID. If four stations in a WBID have an RPS result of 0 (zero) and one station has an RPS result of 30, the entire WBID average would be 6, clearly a passing value.  FDEP has no justification for this “single site failure makes a WBID fail” concept and it must be rescinded.
FDEP instead should question if the single failing station was truly representative of the WBID  and base the assessment on the majority of the evidence (the average RPS result).  If the nutrients are the same at all 5 stations but only one fails, FDEP must conclude that factors other than nutrients are responsible for the failure. This proposed flawed approach (“single site failure makes a WBID fail” concept) would be akin to evaluating a WBID for compliance with DO by assessing a 10% failure rate for each station sampled, and adding the WBID to the verified list if a single station tripped the 10% threshold even though the overall exceedance rate for a WBID is in compliance. FDEP does not do this, and so are being inconsistent and arbitrary in their methods for adding sites to the Verified List for the floral metrics. 
Treating stations within WBIDs in this manner draws into question the entire purpose of subdividing waters into WBIDs for assessment purposes. If this proposed flawed approach (“single site failure makes a WBID fail”) is the new evaluation strategy, FDEP essentially has subdivided all stream WBIDs into 100 meter sections. If this is FDEP’s goal, then FDEP would  need to publish shapefiles showing the 100 meter WBID sections for the entire state. This language is unsupportable, impractical, not scientifically defensible, and should be removed.
10.2 assessment of estuaries
For tidal creeks without adopted estuary-specific numeric interpretations of the narrative nutrient criterion, the Department will continue to assess the narrative nutrient criterion pursuant to subsections 62-303.353(2)-(4), F.A.C., (Planning List) and subsection 62-303.450(2), F.A.C., (Verified List). 
FDEP is long overdue for developing marine assessment tools to determine attainment of designated use.
10.3 Assessment of waterbodies with interpretations of the narrative nutrients criterion expressed as loads or delivery ratios
If the waterbody attains the allowable nutrient loading, but there is site-specific information indicating an imbalance in flora or fauna related to nutrients, the site-specific interpretation of the narrative nutrient criteria (e.g. TMDL, RA) would be revisited and revised as needed. 
FDEP should clearly state what evidence they require. For instance, does demonstrating this require a stressor identification study using EPA CADDIS approach?
10.4 Evaluation of Trends
A waterbody segment will be placed on the Verified List if there are statistically significant increasing trends, at an alpha of 0.05, in both the period of record (POR) and most recent 7.5 years, and the trend is determined to be ecologically relevant. A nutrient trend will be deemed to be ecologically relevant if the Sen slope of the POR trend expressed as units per year is at least 10% of the applicable NNC for the given parameter. 
FDEP needs to justify how this 10% Sen slope criterion was developed and demonstrate the scientific basis behind it, including an examination of how many minimally disturbed reference sites achieve or fail this criteria. A Panhandle WBID will fail this test for TP if the Sen slope is 0.006. FDEP needs to show the scientific basis that this is ecologically significant.
11.1 WQBEL Procedures for Each Tier of the Hierarchy
Lakes
If a lake is influenced by an upstream NPDES discharger, the WQBEL evaluation for that discharge would determine the specific TN and TP levels (subject to the upper nutrient values for TN and TP unless it is a Level II WQBEL) that would maintain the appropriate chlorophyll a target for the lake (6 µg/L) during all years, including years representing critical conditions. If this demonstration of attainment of the chlorophyll a criterion cannot be made, the discharger could pursue other options, which include effluent nutrient reductions, discharge re-location (e.g., land application), or a SSAC (establish alternate chlorophyll a and nutrient targets that are fully protective of the designated uses).  
To our knowledge, FDEP and EPA have never approved a SSAC for alternate chlorophyll concentrations in Florida. FDEP needs to clearly state what demonstration is required for a chlorophyll SSAC higher than the 6 ug/L and 20 ug/L standard criteria.
Streams
If the stream receiving an existing discharge has evidence of imbalance in flora based on available information on chlorophyll a levels, algal mats or blooms, nuisance macrophyte growth, then the waterbody is not achieving the narrative nutrient criterion of paragraph 62-302.530(48)(b), F.A.C., regardless of whether the reference thresholds at paragraph 62-302.531(2)(c), F.A.C., or the SCI thresholds are met. 
FDEP states that even if the floral and faunal thresholds are achieved, other evidence of impairment would be accepted. Note that the manner by which the floral metrics were derived (90th percentile) will result in a minimum of 10% of the minimally disturbed benchmark sites to fail, yet FDEP is allowing non-defined information to also be used. FDEP must define this evidence to avoid making arbitrary decisions.
One of the challenges related to developing a Level II WQBEL for a discharge to a stream is that, except for chlorophyll a, most water quality models cannot predict whether the floral or faunal metrics will be achieved at a given level of nutrient loading. Stream models that can estimate periphyton biomass (in addition to chlorophyll a and nutrient concentrations) should be used so that periphyton biomass can be used as a surrogate for the RPS. 
FDEP should develop models that use RPS and LVS as end points, in additional to chlorophyll a.  However, it is unlikely such models can be developed because FDEP admits there is no cause-effect relationship between nutrients and the RPS and LVS. If it is their intent, FDEP should also state they require that periphyton racks be deployed to make quantitative assessments of algal biomass, and provide acceptable thresholds for periphyton biomass.
12.1 Non-perennial water segments
Stream flow statistics shall be calculated for a minimum of 360 days in order to capture seasonal variability. The demonstration shall include the mean annual flow, mean monthly flows, and 30-day low-flow frequencies. Longer periods of record will provide greater confidence that the mean, high, and low flow conditions have been adequately characterized. Streamflow statistics can be estimated using accepted regression equations for the region and site of interest and will be evaluated on a case by case basis for data sufficiency and accuracy. 
This requires water level gages be deployed on each system in question to make these calculations.
12.1.2 GEOMORPHOLOGY AS AN INDICATOR
To determine the hydrologic soil groups in the drainage area of a given site, a Geographic Information System (GIS) layer (e.g. NRCS, SSURGO) with hydrologic soil content is required. The percent of hydric soils in the drainage area of interest should be calculated by adding up the soil types A and C in the PFCP region and the soil types A and B in the NEFCP and NWFCP regions. In GIS, this feature is typically designated as "HYDRGRP" or something similar in the attribute table of the soil layer. The percent thresholds in Table 5 should be used to determine whether the site is highlands or flatwoods.
Table 6. Summary of NNC perenniality factors based on region, water source, and drainage area.  
However, the presence of certain facultative or facultative-wetland herbaceous species within the stream bed can be a valid indication that the stream is non-perennial, as these taxa may require moist or saturated conditions to germinate and grow but would not tolerate the inundation of a perennially flowing stream. Examples of these taxa include: grasses such as Chasmanthium latifolium and Tripsacum dactyloides, sedges such as Cyperus esculentus and Cyperus retrorsus, forbs such as Cuphea cartagenensis, Bidens pilosa, and Sphagneticola trilobata, and ferns such as Woodwardia virginica and Thelypteris spp. (see complete lists of obligate wetland, facultative wetland and facultative taxa in Chapter 62-340, F.A.C.).
This is a good, repeatable method. This is sound guidance from FDEP based on a reasonable scientific approach.
12.1.4 MACROINVERTEBRATES AS INDICATORS
SCI sampling (following DEP Standard Operating Procedure SCI 1000) is conducted during periods when water velocity has been 0.05 m/sec or greater for at least 28 days or after a 6-month period if the site has gone completely dry. 
These were the criteria under which the NNC reference streams were sampled, meaning FDEP’s approach to segregate into two arbitrary seasons for floral and faunal sampling is fundamentally flawed and should be removed in absence of supporting evidence.
12.2 Tidally influenced segments
The delineation of the segment is important as only portions of segments that are demonstrated to fluctuate between marine and fresh conditions qualify for the exclusion under paragraph 62-302.200(38)(a), F.A.C. 
This provision should be changed to also exclude tidal fresh streams where the SCI is not appropriate, which were excluded during the SCI calibration process.
12.3.3 PHYSICAL ALTERATION THAT LIMITS HABITAT
FDEP should allow the ditch exception at an area if the only habitat is predominately invasive exotic plants (higher than 5% coverage), because the plant’s growth rates are such that it is difficult for management activities to keep pace.
If there are different segments within the conveyance that exhibit different features, an HA is needed for each segment. 
FDEP must state the aerial extent of a stream reach within a WBID that needs to meet the HA criteria for ditch exclusion for FDEP to accept that the WBID is excluded from NNC. This should include information about how many sampling locations within a wbid are required to ascertain sufficient, representative information for assessment purposes.
[bookmark: _Toc24974528]Floral and Faunal Metrics in NNC Implementation
FDEP clearly admits that there is no reliable nor demonstratable floral or faunal responses to anthropogenic nutrients in streams, and in 2013, adopted a minimally disturbed reference site approach for NNC in streams.  Because of the lack or biological response to nutrients in streams and to avoid arbitrary impairment listings, FDEP originally adopted a weight-of-evidence approach for stream floral assessment. After 6 years, FDEP has still developed no cause-effect relationships between nutrients and biological responses in streams, and also has not revised the reference-derived floral thresholds with additional data. However, FDEP now removed all references to the “weight-of-evidence” approach in the NNC Implementation Document and now considers the reference-based floral thresholds as if they were definitively established impairment thresholds. The floral metrics are NOT impairment thresholds, they were derived using the 90th (or 80th) percent of the reference site distribution, meaning 10% (or 20%) of minimally disturbed streams will erroneously be deemed impaired.  Prior to removing the “weight of evidence” approach, FDEP must provide a definitive, science-based decision methodology for floral assessment.  Note that the SCI was calibrated using the EPA Biological Condition Gradient approach.  The floral thresholds were not calibrated to measure unacceptable human nutrient inputs, but arbitrarily set at the 90th percentile (or 80th) of the reference site distribution.
Additionally, the minimum data requirements of the floral/faunal metrics for placement on the planning or verified lists, must be revised.  At present, a single failed SCI sample is needed to put a stream on the planning list, while only two are necessary to put it on the verified list.  
FDEP must scientifically establish a minimum biological sampling size for biological floral and faunal data before a WBID can be listed as verified impaired. FDEP has not conducted the type of statistical analysis for biology that they conducted for determining minimum sample sizes for water quality variables.  For water quality, FDEP statistically established a requirement of a minimum of 20 samples with a 10% exceedance rate (binomial method, 90% confidence level) before listing a WBID as verified impaired. FDEP must statistically determine the minimum biological data required to place WBIDs a on the verified list (over the 7.5 year verified period).    
[bookmark: _Toc24974529]Addition of language to Chapter 62-303, F.A.C., to incorporate portions of the document titled “Implementation of Florida’s Numeric Nutrient Standards” by reference
The issues described in the above comments pertaining to the NNC Implementation Document apply here, and it is requested that FDEP not incorporate portions of this document until these many comments are properly addressed and revised to be legally and scientifically defensible.
[bookmark: _Toc24974530]Cyanotoxin criteria (Microcystins and Cylindrospermopsin)
FDEP is considering adoption of EPA national recommendations for the Human Health Recreational Ambient Water Quality Criteria or Swimming Advisories (A WQC/SA) for Microcystins and Cylindrospermopsin. These recommended AWQC/SA accurately reflect the latest scientific knowledge on the potential human health effects from recreational exposure to these two cyanotoxins. Primary contact recreation is protected in water bodies at or below the recommended concentrations of microcystins and cylindrospermopsin.
Cyanobacteria (blue-green algae) are naturally-occurring photosynthetic bacteria found in freshwater and marine ecosystems. Under certain environmental conditions, such as elevated levels of nutrients, warmer temperatures, still water, and plentiful sunlight, cyanobacteria can rapidly multiply to form harmful algal blooms (HABs). Exposure to elevated-levels of microcystins can potentially lead to liver damage; the kidneys and liver appear to be the primary target organs for cylindrospermopsin toxicity.
The EPA recommended magnitude for microcystins and cylindrospermopsin is 8 µg/L and 15 µg/L , respectively. For both cyanotoxins, the recommended duration and frequency depend on their application as a water quality criterion or a swimming advisory. For application as a recreational water quality criterion, EPA recognizes that a single exceedance of the recommended magnitude does not necessarily indicate that the designated use is not attained. The recommended frequency and duration support the identification of a trend or pattern of elevated cyanotoxins that can be used to inform the evaluation of a waterbody. EPA recommends states use 10-day assessment periods, not a rolling 10-day period, over the course of a recreation season to evaluate ambient water body condition and recreational use attainment. The 10-day period links the water body assessment period to the adverse health effects observed from ingestion of the toxins over short-term exposures. If toxin concentrations are higher than the criterion magnitude during a 10-day assessment period, then that event should be considered an excursion from the recreational criteria. EPA recommends that when more than three excursions occur within a recreational season and that pattern reoccurs in more than one year, it is an indication the water quality has been or is becoming degraded and a water body may not be supporting the recreational use.
As a basis for issuing a swimming advisory, EPA recommends the magnitude not be exceeded on any  single day. This is consistent with the goal of a swimming advisory to provide prompt information to people who wish to use the water body for recreation.
[bookmark: _Toc24974531]Conclusions
These potential criteria and implementation scheme are designed to protect human health from adverse toxic exposures. Because factors such as warm temperatures and non-flowing hydrologic conditions may be responsible for blooms (with or without anthropogenic nutrients), it would be very difficult to calculate TMDLs to prevent the blooms, and therefore, it is uncertain what the regulatory implications would be.  If FDEP pursues promulgation of these criteria, they must express how the criteria will be implemented to avoid unneeded regulatory action.
[bookmark: _Toc24974532] Adoption of Type II site specific alternative criteria (SSACs) for dissolved oxygen for 11 freshwater streams
FDEP evaluated waterbodies not meeting the generally applicable DO criteria and placed in the 4c assessment category (impaired for one or more criteria or designated uses, but do not require TMDL development because the impairments are not caused by a pollutant) for potential SSAC development. As a result of this evaluation, DEP recommended that Type II DO SSACs be adopted for 11 streams. Although these waterbodies do not meet the generally applicable DO criteria, the existing DO levels for all of the systems have been demonstrated to support a healthy macroinvertebrate community as indicated by passing SCI scores. The SCI was used as the primary indicator of the biological health of the systems because the macroinvertebrate community has been identified as the most sensitive to decreasing DO levels and was used as the basis for the derivation of the statewide generally applicable DO criteria.
Because the proposed DO SSACs were developed based on existing DO conditions within each waterbody, their adoption is expected to result in no or minimal impacts to permitted facilities/ activities in these areas. The DO SSACs range from 20.3% to 44.6% saturation.
Each of the DO SSACs will be applied such that no more than 10% of the measurements collected during the assessment period shall be below the specified SSAC. Attainment of the SSACs will be assessed for Impaired Waters purposes using the binomial hypothesis test described in the Impaired Waters Rule (IWR, Chapter 62-303, F.A.C.). Specifically, waterbodies will be listed if the number of samples not meeting the applicable SSAC values exceed the number of exceedances for the given sample size, as listed in Table 1 (Rule 62-303.320, F.A.C.) or Table 3 (Rule 62-303.420, F.A.C.), for the Planning and Verified Lists, respectively.
[bookmark: _Toc24974533]Conclusions
FDEP followed established SOPs and provided a sound scientific basis for each of the eleven SSACs.  This helps create a precedent for future Type II SSAC decisions, however, it is not clear how DO SSACs would be approved in systems where the SCI is not applicable.  FDEP needs to better define acceptable biological conditions in systems other than streams.
[bookmark: _Toc24974534]Incorporation of compliance schedule authorization language into Chapter 62-302, F.A.C.
Chapter 62-620.610(12) FAC, states, “Unless specifically stated otherwise in Department rules, the permittee, in accepting this permit, agrees to comply with changes in Department rules and Florida Statutes after a reasonable time for compliance; provided, however, the permittee does not waive any other rights granted by Florida Statutes or Department rules. A reasonable time for compliance with a new or amended surface water quality standard, other than those standards addressed in Rule 62-302.500, F.A.C., shall include a reasonable time to obtain or be denied a mixing zone for the new or amended standard.”
Chapter 62-620.620(6) FAC, states, “ The permit shall, when appropriate, specify a schedule of compliance leading to compliance with Chapter 403, F.S., and Department rules.
(a) Any schedule of compliance under this section shall require compliance as soon as sound engineering practices allow, but not later than any applicable statutes or rule deadline.
(b) The first permit to a new source or a new discharger shall contain a schedule only when necessary to allow a reasonable opportunity to attain compliance with requirements issued or revised after commencement of construction but less than three years before commencement of the relevant discharge. For recommencing dischargers, a schedule shall be available only when necessary to allow a reasonable opportunity to attain compliance with requirements issued or revised less than three years before recommencement of discharge.
(c) If a permit establishes a schedule which exceeds one year from the date of permit issuance, the schedule shall set forth interim requirements and the dates for their achievement.
(d) The time between interim dates shall not exceed one year, except that in the case of a schedule for compliance with residuals use and disposal, the time between interim dates shall not exceed six months.
(e) If the time necessary for completion of any interim requirement is more than one year and is not readily divisible into stages for completion, the permit shall specify interim dates for the submission of reports of progress toward completion of the interim requirements and indicate a projected completion date.”
[bookmark: _Toc24974535]Conclusions
Addition of these provisions to 62-302 provides improved clarity that compliance schedules are acceptable for NPDES permittees to achieve water quality standards.
[bookmark: _Toc24974536]Creation of new maps showing Class II (Shellfish Propagation or Harvesting) waters in select counties
Maps were provided to show the extent of Class II shellfish harvesting waters in Collier, Duval/Nassau, Escambia/Santa Rosa, Flagler, Gulf, Jefferson, Lee, Martin, Monroe, Okaloosa, Palm Beach, St. Johns, and Wakulla counties. The maps appeared to be based on historical Class II designations and are intended to provide improved accuracy as to where Class II waters are located.  Local knowledge or further analyses would be needed to determine potential issues with these Class II areas.

[bookmark: _Toc24974537] Revision of the Florida Coastal Segment Numeric Nutrient Criteria (NNC) map
A revised map showing the applicable segments where Florida Coastal Segment Numeric Nutrient Criteria (NNC) apply was provided. These revisions appeared to be designed to provide improved accuracy as to where satellite-derived chlorophyll a criteria apply. Actual chlorophyll data collected via water samples cannot be used to assess these criteria.  Because of the cost and difficulty in obtaining the necessary remote sensing data, it is unlikely that FDEP will routinely assess coastal waters using this method.
[bookmark: _Toc24974538]Revisions to a number of estuary nutrient region (ENR) maps
Revised maps for Estuary Nutrient Regions were provided for Big Bend and Apalachee Bay, Charlotte Harbor/Estero Bay, Halifax and Tomoka River Estuaries, and Pensacola Bay.  These revisions appeared to be designed to provide improved accuracy as to where specific NNC apply. Local knowledge or further analyses would be needed to determine potential issues with these revisions in Estuary Nutrient Regions boundaries.
[bookmark: _Toc24974539]Addition of text to Chapter 62-303, F.A.C., to assess more expressions of NNC
Proposed language in Chapter 62-303.350(1) FAC, includes the following in yellow highlight, “The numeric interpretations of the narrative nutrient criterion in sections 62-302.531 and 62-302.532, F.A.C., and the nutrient impairment thresholds identified in Rules 62-303.351 through 62-303.354, F.A.C., shall be the primary means for assessing whether a water should be assessed further for nutrient impairment. Other information indicating an imbalance in flora or fauna due to nutrient enrichment, such as algal blooms or mats, excessive nuisance macrophyte growth, decrease in the distribution (either in density or areal coverage) of seagrasses or other native submerged aquatic vegetation, adverse changes in algal species composition, and excessive diel oxygen swings, and other scientifically credible and compelling information meeting the requirements of Chapter 62-160, F.A.C., indicating a waterbody is imbalanced shall also be considered for placing waters on the Planning List.
[bookmark: _Toc24974540]Conclusion
While the intent may be to consider all data, FDEP must define what “credible and compelling” information is to place waters on the planning list for nutrient imbalances.  Examples of the process would be helpful.
[bookmark: _Toc24974541]Marine and freshwater cadmium criteria
FDEP is proposing to adopt EPA’s aquatic life ambient water quality criteria for cadmium to reflect the latest scientific information, which includes data from new laboratory aquatic toxicity tests (75 new species and 49 new genera) and takes into account the effect of total hardness on cadmium toxicity.  Cadmium is a non-essential metal with no biological function in aquatic life.  Acute cadmium exposure causes increased mortality in aquatic organisms while chronic exposure leads to adverse effects on growth, reproduction, immune and endocrine systems, development and behavior in aquatic organisms.
The FDEP freshwater chronic criterion for dissolved cadmium, an equation that varies with total hardness, appears to provide for slightly higher (less stringent) compared to the previous equation. These modest changes are primarily due to the inclusion of new toxicity studies. 
The FDEP proposed estuarine/marine chronic criterion (7.9 micrograms per liter) is slightly more stringent than the previous criterion (8.8 micrograms per liter), due the consideration of more species in the chronic criterion development. 
[bookmark: _Toc24974542]Conclusions
The proposed cadmium criteria are scientifically derived and defensible.  The new marine criterion may affect some marine dischargers.
[bookmark: _Toc24974543]Total Ammonia Nitrogen (TAN)
The TAN revisions proposed by FDEP were done to highlight a component of the existing TAN equation to limit the temperature inputs to the equation to not be lower than 7o C.  
[bookmark: _Toc24974544]Conclusions
This does not represent a change from the previous criterion.  FDEP also allows different TAN equations to be used as site-specific alternative criteria (SSAC) depending on the presence or absence of mussels.  There are no proposed changes to those provisions.
[bookmark: _Toc24974545]Turbidity criterion, including a criterion to protect corals and hardbottom communities
FDEP proposes the following turbidity revisions:
a. Turbidity shall not be increased more than 29 NTU above natural background, nor shall  turbidity levels be increased to levels that negatively affect designated uses or result in increased sedimentation or reduced light transmission to the point that the normal growth, function, reproduction, or recruitment of aquatic life is impaired.
b. Turbidity shall not be increased above background conditions within the Southeast  Florida Coral Reef Ecosystem Conservation Area, Biscayne National Park, Biscayne Bay Aquatic Preserve, Florida Keys National Marine Sanctuary excluding canals, and Dry Tortugas National Park, as shown on the map titled "Florida Reef Tract", July 2019, which is incorporated by reference herein, or other areas of the state where coral reef or hardbottom communities, are currently found. For the purposes of evaluating this  criterion, background conditions shall take into account the natural variability of turbidity levels and shall be established following the methods described in the document  Implementation of the Turbidity Criterion for the Protection of Coral Reef and Hardbottom Communities, dated September 2019, which is incorporated by reference.
The criteria in “a” above represents a narrative statement that would allow more stringent turbidity criteria in situations where 29 NTU above background is demonstrated to be insufficiently protective. Prior to adopting this narrative criterion, FDEP must provide  evidence in Florida  fresh waterbodies that  the current criterion of 29 NTU above background is not protective. 
The criteria in “b” above are intended to ensure that turbidity is not a limiting factor for stony coral and hardbottom community survival, recruitment, growth, or recovery from Stony Coral Tissue Loss Disease (SCTLD), regardless of whether these species currently occur within an area depicted on the incorporated map, which includes the Florida Reef Tract (FRT). Because most of the FRT has been designated as critical habitat for Acropora, a genus of coral designated as endangered by the National Oceanographic and Atmospheric Administration (NOAA) National Marine Fisheries Service (NMFS), these turbidity criteria represent an attempt to protect this endangered genera.
FDEP conducted an extensive literature review to assess coral responses to turbidity, however, most studies used suspended solids concentrations in mg/L rather than Nephelometric Turbidity Units (NTU) as the measure of stress.  While this limited the available data to establish an NTU criterion, FDEP found studies that supported that a turbidity criterion be established at < 7 NTU to protect corals. FDEP is proposing to continue to conduct studies to better refine the turbidity criterion for corals, and proposes the current “no increase from natural background while recognizing natural variability” as a temporary measure throughout the FRT (and where hardbottom communities are documented) until these studies are complete.
[bookmark: _Toc24974546]Conclusions
The proposed change to a narrative turbidity criterion in freshwaters with no defined biological thresholds or Standard Operating Procedures (SOPs) for conducting such turbidity biological response studies will lead to confusion to regulatory staff and affected stakeholders alike.  This will potentially lead to an increase in third-party lawsuits against municipalities and the regulated community.  FDEP must make a demonstration that this narrative criterion is needed and how it will be specifically assessed (SOPs) prior to adopting the criterion.
The “no increase from natural background while recognizing natural variability” criterion for corals is only partially supported by the existing data, but FDEP believes that corals are such an important resource, both biologically and economically, that this preventive strategy is warranted.
Municipalities in Manatee, Sarasota, Charlotte, Lee, Collier, Monroe, Miami-Dade, Broward, Palm Beach, Martin, St. Lucie, Indian River, and Brevard counties that have stormwater discharges into these WBIDs may be at risk for being held liable for exceeding the turbidity criterion in the future.

[bookmark: _Toc24974547]Incorporation by reference of a document titled “Implementation of the Turbidity Criterion for the Protection of Coral Reef and Hardbottom Communities”
This FDEP document describes the process the Department will use to assess the turbidity criterion expressed as “no increase from natural background while recognizing natural variability” for protection of corals and hardbottom communities. FDEP discusses the fact that large portions of the Florida Reef Tract (FRT) are already Outstanding Florida Waters, and that FDEP has historically prevented any turbidity increase from natural background when approving Environmental Resource permits in OFWs.
However, Department rules allow for temporary increases in turbidity in OFWs within a mixing zone for certain permitted activities provided that turbidity at the edge of the approved mixing zone does not exceed natural background levels by more than the range observed through a normal tidal cycle, as described in paragraph 62-4.242(2)(b), F.A.C.  FDEP then proposes more extensive data requirements for establishing background turbidity conditions, including sampling over more background tidal cycles, and provides a different statistical approach for determining attainment of the criterion.
[bookmark: _Toc24974548]IWR Assessment
FDEP will assess the attainment of the turbidity criterion for coral reefs and hardbottom communities as part of the 303(d) Assessment of Florida's surface waters using the methodology in the Impaired Waters Rule (1WR, Chapter 62-303, F.A.C.). Only waters where coral and hardbottom communities are known to occur or potentially occur are subject to these turbidity assessment provisions. The specific applicable waters include the FRT and all open coastal waters within Manatee, Sarasota, Charlotte, Lee, Collier, Monroe, Miami-Dade, Broward, Palm Beach, Martin, St. Lucie, Indian River, and Brevard counties. A key component of this assessment was to determine the baseline turbidity at the time of criterion adoption and allowable increase in turbidity above baseline for the assessment units (Waterbody Identification Units or WBIDs) with coral reefs and hardbottom communities. The baseline condition is discussed and described in Appendix A of the Turbidity Implementation Document. 
Attainment of the 90th percentile values will be evaluated using a binomial hypothesis test at the 80 percent and 90 percent confidence levels for the Planning List and Verified Lists, respectively. The use of the binomial hypothesis test is consistent with the assessment for other single-sample water quality parameters conducted under Chapter 62-303, F.A.C. The number of exceedances required to have 80 percent and 90 percent confidence that 10 percent or more of the measurements exceed the baseline are provided in Chapter 62-303, F.A.C., Tables 1 and 3, respectively. Stations within 200 meters of shore may be influenced by tidal or wave action and shall be excluded from IWR assessments. Waterbodies that exceed the number of exceedances for a given sample size in Tables 1 and 3 will be placed on the Planning and Verified Lists, respectively.
[bookmark: _Toc24974549]Conclusions
Municipalities in Manatee, Sarasota, Charlotte, Lee, Collier, Monroe, Miami-Dade, Broward, Palm Beach, Martin, St. Lucie, Indian River, and Brevard counties that generate stormwater may be at risk for installing stormwater improvements if the turbidity criterion is exceeded in the future.
Dredging/beach nourishment operations will experience additional oversight of their actions, however, the attainment criteria are clearly established and dependent upon site-specific data. While there may be additional monitoring costs, there is additional certainty in FDEP requirements, allowing for effective cost-control practices.
[bookmark: _Toc24974550]Lack of Scientific Support for the Shannon-Weaver Biological Integrity Criterion, Chapter 62-302.530(10), F.A.C.
FDEP has no documented scientific information to support the prohibition against a “25% decrease in Shannon-Weaver from background” (Chapter 62-302.530(10), F.A.C.). The 25% decrease in this index is arbitrarily applied to streams, lakes, wetlands, canals, and marine waters of all salinity ranges with no demonstration that a difference of 25% is connected to designated uses.  Further, FDEP incorrectly assesses the biological integrity criterion on single control vs. test site samples, not allowing longer averages or expressions of variability associated with control and test site data.
Chapter 62-302.530, F. A. C., states, “In applying the water quality standards, the Department shall take into account the variability occurring in nature and shall recognize the statistical variability inherent in sampling and testing procedures.” This quite clearly indicates that the variability associated with the Shannon-Weaver diversity must be taken into account. A reasonable scientific interpretation would be that if the variability within a control area is greater than 25%, then a 25% difference between sites is part of the variability associated with nature, and therefore, a 25% decrease is ecologically meaningless.
Furthermore, Chapter 62-303.430(2)(d), F. A. C., states that a waterbody shall be listed as biologically impaired if, “The average score of at least two temporally independent Shannon-Weaver Diversity Indices is less than 75 percent of the average score from an appropriate control site, pursuant to subsection 62-302.530(10), F.A.C.”. Therefore, while FDEP often states that the diversity index only applies to single paired samples, other FDEP rules clearly show that it is not.
FDEP declares an area to be in violation of the criterion due to a single instance when a test site diversity is 25% lower than a control site. However, Chapter 62-303.430, F. A. C., (5)(a). states, “Following verification that a waterbody is biologically impaired, a waterbody shall be included on the verified list for biological impairment if: there are water quality data reasonably demonstrating the particular pollutant(s) causing the impairment and the concentration of the pollutant(s)”. 
Therefore, if analyses of critical water quality parameters are conducted and demonstrate no water quality differences between the control and test sites that could be responsible for the variability in diversity, then the change in diversity is irrelevant.  
The Shannon-Weaver diversity index is an antiquated criterion, with little to no scientific support.  FDEP must either must scientifically demonstrate the validity of this metric or discard its use entirely.
Shannon- Weaver diversity index emerged within ecology in the 1950s (Justus, 2011). By the late 1960s, a large number of diversity indices had been formulated, and numerous empirical studies of different ecological systems were being conducted to estimate diversity using these indices.  The attention being devoted to indices of diversity sparked several criticisms, perhaps the most incisive from Hurlbert [1971] who called diversity a “non-concept” (Justus, 2011). His influential critique of this research agenda targeted the fundamental vagueness of the underlying concept, which he thought ecologists had exacerbated by appropriating statistical measures of diversity developed in nonbiological contexts, such as information theory, with dubious ecological relevance  (Justus, 2011). MacArthur [1972, p. 197] voiced the same criticism around the same time: “Applying a formula and calculating a ‘species diversity’ from a census does not reveal very much; only by relating this diversity to something else—something about the environment perhaps—does it become science.” Other ecologists were similarly skeptical of the role of the diversity concept within ecology, and generally of the ecological utility of information theory (Justus, 2011).
The use of diversity measures in community ecology has been heavily criticized because diversity conveys no information on the actual species composition of a community (Washington, 1984).  A community may have high species diversity yet be comprised largely of pollution tolerant species. Conversely, a community may have low species diversity yet be comprised of desired species (Washington, 1984). 
We are not aware of FDEP’s scientific documentation to support the use of Shannon diversity as a water quality criterion, especially the component regarding a 25% decrease from “background” as an adverse condition caused by humans. While this is true in all system types, it is especially true in tidal fresh/oligohaline systems, which are known to be dynamic, low diversity, and high abundance systems (Odum et al., 1984).  Information from these marine systems will provide examples of the weaknesses associated with Shannon diversity.
(Reiss and Kröncke, 2005) studied the seasonal variability of several univariate and multi-metric indices in marine waters on a monthly scale from September 2000 until May 2002. They found that, due to their sensitivity to recruitment, seasonal variability was highest for the univariate indices such as the Shannon Index and the Hurlbert Index. Using these univariate indices,  the corresponding ecological status of minimally disturbed sites ranged from 'good' to 'poor' depending on the season (Reiss and Kröncke, 2005).  For example, they found Shannon diversity at one of their minimally disturbed sites to range from 1.5 to 3.8 (from “poor” to “good”, with a variability of  61%), while a multi-metric index (AMBI) consistently rated the same site as “good” (Reiss and Kröncke, 2005). They attributed the variability in Shannon diversity to its sensitivity to changes in overall organism abundance and rare taxa that did not reflect the true ecological status of the site (Reiss and Kröncke, 2005).
Weisberg et al., 1997 developed a multi-metric benthic index of biotic integrity (B-IBI) using data from five Chesapeake Bay sampling programs conducted between 1972 and 1991. Attributes of the index were selected by comparing the response of 17 candidate measures of benthic condition (metrics) between a set of minimally affected reference sites and at all other sites for which data were available. This procedure was conducted independently for each of seven habitats defined by salinity and substrate (Weisberg et al., 1997).
Although the principles on which the B-IBI is based were effective for distinguishing between sites of high and low quality, they did not apply equally well in all habitats (Weisberg et al., 1997). The number of metrics that differed significantly between sites of high and low quality in the calibration dataset was considerably smaller in the tidal freshwater and oligohaline habitat, and index validation efficiency was progressively weaker at lower salinities (Weisberg et al., 1997). Because it was not related to human disturbance in tidal fresh/oligohaline areas, Shannon diversity is not used in calculating the Chesapeake Bay Benthic Index for Biotic Integrity in tidal fresh/oligohaline areas.  Shannon diversity is one of several metrics used for higher salinity areas (Weisberg et al., 1997).
Cooksey and Hyland (2007) conducted benthic invertebrate sampling of the Lower St. Johns River, and two of their sites (Dames Point and Mill Cove) were <10 km apart.  The Dames Point site was situated in an area with more tidal velocity than the Mill Cove site.  Shannon-Weaver diversity averaged 2.7 at Dames point (ranging from 2.0 to 4.6, or 57% variability) and diversity was 56% lower (averaging 1.2) at Mill Cove (ranging from 0.1 to 2.9, or 97% variability).  Salinity, dissolved oxygen, and sediment TOC were similar between the two sites. 
The above examples indicate that the 25% change specified in the Rule does not adequately account for the variability in the diversity index found in nature.  This fact, coupled with the ineffectiveness of diversity as a metric related to human disturbance in tidal fresh/oligohaline conditions, suggests the use of the index for regulatory purposes is of questionable validity (Weisberg et al., 1997). The Shannon-Weaver diversity index is an antiquated criterion, with little to no scientific support.  FDEP must either must scientifically demonstrate the validity of this metric in all waterbody types or discard its use entirely.  Ideally, FDEP would develop multi-metric tools (e.g., SCI, LVI) for all systems types and calibrate these indexes using the EPA Biological Condition Gradient method.
FDEP, until they develop a better assessment tool, should treat Shannon-weaver diversities taken over time with the appropriate statistical analysis (i.e. recognize that seasonality influences diversity, that diversity is not static, and that the mean and confidence intervals of multiple measurements over time is a more accurate reflection of diversity differences than a single measurement). FDEP is in fact, required to take this variability into account for regulatory purposes.
FDEP must document and demonstrate that a 25% difference in a single Shannon-Weaver diversity sample at two sites is biologically meaningful, that a 25% difference is linked to a degradation of the aquatic life use support, that this difference is consistently the result of human disturbance, that a 25% difference in low diversity systems is equivalent to a 25% difference in high diversity systems, and that the diverse ecosystems across Florida respond in the same consistent manner (all become unable to meet designated use when diversity changes by 25%). Further, FDEP must demonstrate that a single 25% difference in diversity, which ceases to exist upon a measurement months later, is a clear demonstration of failure to attain designated use. Otherwise, failure to take the variability of diversity into account, which is a well documented phenomenon in the scientific literature, would be arbitrary.
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