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November 20, 2020
Mr. Daryll Joyner, Program Administrator
Water Quality Standards Program
Florida Department of Environmental Protection
2600 Blair Stone Road
Tallahassee, Florida 32399


Dear Mr. Joyner:

[bookmark: _Hlk56777578][bookmark: _Hlk56765744]I appreciate the opportunity to review the DRAFT Implementation of the Turbidity Criterion for the Protection of Coral Reef and Hardbottom Communities, which you presented recently to the SEFCRI Technical Advisory Committee and distributed to its members for comment. I have several recommendations for revising calculation of the turbidity criterion and a few (comparatively minor) suggestions about the document itself. The goals of my recommendations are to ensure that the revised section of Florida Administrative Code meets the standards for incorporating the duration, frequency and natural variability in turbidity levels; is protective of corals; is defensible on theoretical and scientific grounds; and is logistically feasible. My recommendations are based on scientific and statistical grounds and are made without regard to whether the specific numeric turbidity criterion will increase or decrease once the recommendations are adopted. By way of background, I have conducted ecological field studies for over 35 years, including twenty years in the marine environment, and have taught biometry (= biostatistics) courses at both the M.S. and Ph.D. levels.

Section 1. Introduction
I found this section of the DRAFT Implementation of the Turbidity Criterion to be easy to read and informative. I have just a few suggested changes.

Page 4, part b., 2nd paragraph, last sentence: Delete the word “However,” because that particular sentence explains why worm rock reefs are not included in the draft criterion. It’s not making a contrast with the previous sentence.

Page 4, part b., 3rd paragraph: Join “where ever” into a single word (“wherever”).
Page 7, last paragraph of Section 1.5: I found the sentence in bold to be confusing (perhaps because the comparison is incomplete?) and ask that it be re-written. 

“Baseline conditions represent minimally or least disturbed background conditions that serve as the best available site-specific estimate of turbidity levels under natural background conditions. The variability in site-specific turbidity levels under baseline conditions, which is key to implementing the criterion, is expected to be an even more accurate estimate of the variability under natural background conditions. However, if there are sufficient historical data for a given site to establish that natural background conditions previously exhibited lower variability than current data, that historical data should be used to establish baseline conditions.”

Understanding the concept of natural variability absolutely is the key to implementing the criterion; most of my other comments are directed toward accurately quantifying this variation.

Page 8, Section 1.6, 1st complete paragraph, 2nd sentence: Replace “Experiments” with “Sampling.” Ward (2004) was an observational study and did not manipulate anything; therefore, his paper doesn’t report on an experiment.


Section 2

Section 2.1, Page 8, 1st paragraph: Replace the word, “Expectation” with “Possibility” or “Potential.” Here’s why: The contractor building the new home across the canal from my house installed silt fencing to prevent/reduce sediment from entering the canal. Does the contractor expect sediment to cross a vegetated right-of-way and enter the canal? Probably not . . . and in all honesty, neither do I. But if we have a sustained downpour, there’s a possibility that silt could run off into the canal. So silt fencing is up to protect the aquatic resource. 

Section 2.3, Page 10, Item 2): I suggest defining “season” from the perspective of protecting coral reef resources. Seasons defined as “wet vs. dry”, “hurricane vs. non-hurricane”, “spring tides vs. non-spring tides”, “spawning vs. nonspawning”, “bleaching vs. non-bleaching” (or some combination thereof) will meet criterion objectives better than calendar seasons.

Section 2.3, Page 10, Item 3): At least four complete tidal cycles per season (as redefined above) should be sampled to determine natural variability in turbidity levels. Replication is needed to quantify variability, and temporal variability is an important component of natural variation in turbidity.

Section 2.3, Page 11, Item 6): Outliers should only be removed when independent evidence shows that they are errors. Potential sources of error include operator error, equipment malfunction, and sample contamination (e.g., by a piece of debris). Operator error can be minimized through attention to detail and by taking replicate samples (i.e.  true duplicate or triplicate samples) during each sampling event. Equipment malfunction usually becomes obvious as values peg out or return impossible values (e.g., negative numbers), or the instrument fails recalibration steps. Sample contamination is less of an issue with portable turbidimeters because the operator can see debris within the cuvette; data sondes are more problematic because they are unattended. Note that restricting sampling to normal tide and weather conditions, as specified in Item 4 of this section, virtually eliminates the possibility of extreme turbidity levels being recorded due to atypical, natural events like storms.

Regardless of the monitoring device, a few observations in excess of the mean plus three standard deviations are expected in samples drawn from a normally-distributed population, especially in large data sets. Concern is warranted only when the number of “outliers” significantly exceeds this expected number. Several statistical techniques are available for detecting these exceedances, and even then, the offending data should be winsorized (replaced with the nearest high value) rather than deleted. Doing otherwise arbitrarily reduces variation that potentially could be due to natural causes. 

Another fundamental issue is that the distribution of natural background turbidity levels is not normally distributed. Evaluation of the large data sets in Appendix A almost certainly will show this is true; data are bound by a lower value of zero (i.e., the “gin clear water” mentioned on p. 9), most values are below 1.0 NTU, and there’s a long tail to the right. In that case, a far better approach is to set the turbidity criterion at a reasonable upper value of the existing background turbidity that will protect the resource. The DRAFT Implementation of the Turbidity Criterion implies two possible thresholds: the 90th Percentile (Table 1A) and the upper 95th Percentile (Equation 2 on page 12). 

Section 2.4, Page 12, last paragraph and Equation 2: Given the recommendations about outliers and distributions above, a single criterion can be used for both historical data and project-specific baseline data: establish an upper threshold from the designated percentile of the actual distribution. Doing so establishes a clear, consistent theoretical and empirical framework for the criterion. 

I also recommend that FL DEP build and maintain a dataset of turbidity observations collected at project-specific baseline stations, to enable further refinement of existing background NTU’s within Florida’s coral reef and hardbottom areas. The dataset and its associated metadata should include the additional information that permittees are required to report, as listed on pages 13-14.

Thank you for all your hard work on replacing the 29 NTU criterion, which is not protective of Florida’s coral reef and hardbottom resources. I appreciate your willingness to seek advice from the Technical Advisory Committee and to allow us to comment on the DRAFT Implementation of the Turbidity Criterion for the Protection of Coral Reef and Hardbottom Communities.



Sincerely,

John E. Fauth

John E. Fauth, Ph.D.
Associate Professor of Biology
Department of Biology, 4000 Central Florida Boulevard, Orlando, Florida 32816 USA
Office: 407-823-1661 | http://biology.cos.ucf.edu/faculty/john-fauth/
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