RAP Comments from STEM members

Leroy Creswell:
My main question was:
 
[bookmark: _GoBack]The 500 lb. gorilla was the high % of input that came from atmospheric deposition…despite the major source of nutrient input, it was not discussed….my guess is it’s my question….how do you measure atmospheric deposition?....how do you identify the nutrient components?.....most importantly, how do you determine the location of the deposition and it’s source? ….and finally, even if you can achieve answering the questions, how do you legislate sources that are most likely outside of your jurisdiction (perhaps the reason for the silence on the topic)….would there be any way to mitigate?
 
My only other issue I have brought up before (thanks for including in the previous minutes)… coastal acidification….this a measurable component of water quality….one that most likely would identify resuspension of anoxic sediment (much) as a source – so that acidified water samples could be used to prioritize much removal efforts.  And the bottom line is that ocean/coastal acidification has negative impacts on the fertilization,
cleavage, larva, settlement and reproductive stages of several marine calcifiers, including, echinoderm, bivalve, coral and crustacean species. Imagine the ecosystem services that vanish when recruitment becomes marginalized in the IRL due to acidification.

Chris de Bodisco, PhD, Stetson University:
1. I applaud Volusia County and the RAP stakeholder group for undertaking this effort voluntarily. In addition, I appreciate the use of consistent data and rigorous modeling to analyze appropriate water quality targets. 
2. I have some concerns both on technical aspects of the plan with related behavioral impacts on the community. 
3. My primary concern is that the current 2004-2008 reference period may be abandoned without evidence that these 5 consecutive best years resulted from natural conditions that cannot be replicated through behavioral changes in stakeholder communities. 
a. Because this RAP effort includes a pollution loading model, septic tank model, and other measures of community behavior, all linked to a hydrological model, I think it is important that this explanatory model support the recommended changes to the reference years. If the model cannot show that the current reference period was a natural anomaly, then the current targets would still appear to be viable goals for IRL water quality, and lowering viable targets runs the risk of being seen as arbitrary or worse, as convenient, to IRL stakeholders. 
4. A related concern is the impact that changing water quality targets may have on those communities that are in the process of investing resources to improve the water quality of the IRL. Substantial efforts have been made by IRL stakeholders to gain community support to allocate resources to improve water quality in the IRL. Should these communities decide that the water quality targets are arbitrary or that their efforts are irrelevant, the loss of goodwill could be costly to future efforts. Consequently, I am concerned that getting these targets wrong does not simply mean that we can change them back in the future with no harm done. 
a. A risk assessment should be conducted to measure the impact of setting water quality targets that are too low. This assessment should consider potential loss of goodwill and behavioral impacts in local communities. In addition, a sensitivity analysis should be conducted. For example, different measures of septic systems had very wide ranges on the estimated number of septic tanks. How sensitive is the water quality model to changes in the number of septic tanks within this range?
i. A related issue is that the regression model should identify which behavioral changes have the largest impact per dollar spent. That is, the analysis should help to prioritize community efforts to meet water quality targets.
5. Both of these concerns are based on the perception (either correct or incorrect) that the water quality targets are being determined arbitrarily. There are several additional factors that heighten this concern:
a. Using acreage of sea grass as a biological measure of water quality in sections of the IRL where that acreage depends more on water depth than fluctuations in water quality.
b. Using standards for the three legged stool which show a high degree of compliance for two measures even during recent years when observable water quality (as indicated by chlorophyll a measures) has declined significantly. Even if accurate, this presentation of the data can contribute to an appearance of arbitrariness. At a minimum it would be helpful to show a stricter standard that measures smaller changes in quality (to catch recent declines), and then show that these declines are not so severe as to affect compliance. In addition, the sensitivity of these standards to water depth, or other IRL characteristics such as flushing should be discussed.
c. One advantage of using aerial measures of sea grass acreage is consistency and uniformity of measurement. This is helpful in analyzing changes over time. However, a disadvantage is the loss of granularity. That is, these measures will not show variations in density, or others indications of sea grass vitality. Because sea grass is being used as a biological measure of the health of the IRL ecosystem, it is important to discuss this type of potential measurement error to alleviate concerns that early warning signs of future water quality impacts on sea grass may be missed. Addressing this issue is particularly important at a time when IRL water quality is under duress. 
6. Finally, I would like to see a discussion of the impact of changing the water quality targets. What is the effect on the number of years of compliance for each measure? Is there a pattern to the compliance effects? What is the impact on necessary community investments or stakeholder behavior that affects water quality? If practical measures of the impacts of lowered quality standards are minimal, why are we going to invest the resources to change the standards? This is especially true if changing water quality targets risks creating confusion among community stakeholders on the underlying issue of the choices they make and the health of the IRL. On the other hand, if current standards can be shown to be the result of natural conditions that are beyond our ability to replicate, that is also useful information for community efforts. 


Clay Henderson:

August 1, 2017 

Dr. Duane De Freese, Ph.D 
IRL Council Executive Director 
1235 Main Street
Sebastian, FL 32958 
via email: ddefreese@irlcouncil.org 
Re: Mosquito Lagoon Reasonable Assurance Plan Comments 


Dear Duane: 

These comments are in response to your invitation following the thorough presentation and discussion of the Volusia County Reasonable Assurance Plan-Methodology for Assessing Nutrient Target with the STEM Advisory Committee on July 11, 2017. 

The Stetson Institute for Water and Environmental Resilience considers the Indian River Lagoon as one of its primary focus areas. I was present at the committee meeting and have participated in most of the stakeholder meetings of the Mosquito Lagoon RAP. Dr. Chris de Bodisco is one of our affiliated faculty and serves on the STEM-AC. He has provided separate questions and comments which we fully endorse. 

We have also had the opportunity to review comments provided by Marine Resources Council, National Park Service, and Save the Manatee Club and endorse each of those comments. It should be noted that the National Park Service is the largest stakeholder (in terms of area) within the Mosquito Lagoon segment of the Indian River Lagoon and we believe their comments should be given great weight. 

First and foremost, we applaud the alliance of public agency stakeholders which have assembled the available data and made recommendations for moving forward with a reasonable assurances plan for Mosquito Lagoon. The principal components of the plan include Water Quality and Associated Data Summary, Watershed Model Development Report, and Water Quality Targets report. As this is the only segment of the Indian River Lagoon not deemed impaired under the Clean Water Act, we believe moving forward with a RAP is the best plan for conservation of the resource. 
Next, we would like to reiterate our general concerns as to the proposed water quality targets developed by the consultants to the RAP. In 2014 FDEP adopted estuary specific numeric interpretations of the narrative nutrient criterion for a number of surface water bodies including Mosquito Lagoon. Rule 62-302.532 F.A.C. This rule adopted nutrient criteria for Total Phosphorus, Total Nitrogen, and Chlorophyll a. The proposed water quality targets for the RAP depart from these standards by increasing the allowable loads, thus lowering the standards for compliance. Two concerns were raised by several members of the STEM-AC at their recent meeting. Those concerns included the proposed reference period and area of seagrass within the lagoon. 

As noted in the proposed water quality targets report, “definition of the reference period becomes paramount.” The reference period for the FDEP NNC was established as 2004-2008 where TN, TP, and Chlorophyll a had the lowest concentrations observed. The proposed RAP targets were developed from a much longer reference period of 1992-2010. The ultimate issue is which date range best indicates a “relatively healthy condition” for the lagoon. We agree that the range of 2004-2008 is the best recent time for a stable and “relatively healthy condition.” We cannot agree that the proposed RAP reference period is appropriate because it contains years where local governments had not yet completed required improvements under the Indian River Lagoon Act. Laws of Florida 90-262. During the period of 1990-1995, local governments embarked on capital improvement projects to remove septic tanks, improve stormwater discharge, and upgrade to advanced wastewater treatment. Prior to these upgrades, local utilities would have been discharging several million gallons per day of treated wastewater and hundreds of septic tanks would have been operating in proximity to the lagoon. 

There was also significant concern raised as to the area of seagrass coverage within the lagoon. The data presented appears to show that the extent of seagrasses has been stable over the last 20 years. Reports from the field clearly show loss of seagrass beginning with the algal blooms of 2011. Seagrass transects reported by the SJRWMD show significant losses between 2010-2016. 

Lastly, we believe that the goal of the Mosquito Lagoon Reasonable Assurances Plan should be that the lagoon be restored to a healthy condition. We believe that reducing the water quality targets by allowing additional nutrient loads would be a move in the wrong direction. Indeed, the precautionary principle would dictate that once presented with harm, policy makers should not take action which would increase the risk of that harm. Given what we have observed over the last several years, we do not believe this is the time to increase nutrient loads into Mosquito Lagoon. What we do know is additional significant scientific inquiry is required to gain a better idea as to what constitutes a true healthy condition for the lagoon. If we are to take seriously the goal of restoration of the lagoon, now is not the time to relax the standards. 

Very truly yours, 
Clay Henderson 
Executive Director 
Institute for Water and Environmental Resilience 
Stetson University



Lees Souoto:
August 1, 2017 
 Summary Points:
· Erring on the side of caution and being conservative is far better than falling short of being protective of the Mosquito Lagoon
· Although aerial seagrass extent didn’t show much of a difference between years, seagrass transect data show dramatic losses – 3 out of the 5 total seagrass transects had significant losses from 1994-2016 reached 81-100% loss of seagrass in 2016.   Seagrasses are far from meeting any historic seagrass target depth. Using years as reference targets where we are observing seagrass loss in terms of transect length is of high concern.
· The revised criteria greatly relax the WQ targets, particularly the Chlorophyll a target for the South ML, Other chlorophyll-a targets established in other parts of the lagoon fall in the range of 2 – 7.3  µg/L.  Why use 20 µg/L to define reference years for the Mosquito? This is particularly concerning considering the brown algal bloom in 2012.  
Proposed Targets Document
· Regarding the proposed Period of Reference period (POR):  The seagrass transects show pretty unhealthy seagrass beds throughout the POR, but in worse shape the last few years.  For examples, transect 1 was nearly meeting the target depth 1994 , but by year 2000 it was 54% below target and by 2015 65% below target. How can we say the water quality that allowed such loss of seagrass depth in transects be considered our desirable target?
· Looking at DO, how are the daily saturation targets being tested? None of the data cited meets the criteria to be used to test against the daily criteria of 42% saturation (at least hourly samples for 24 hours). DO samples from the SJRWMD and data reported in STORET include only one, sometimes two measurements in 24 hours.  The criteria for Class II mostly marine waters  indicates that no DO measurement should ever be below 4 mg/l.  In the Mosquito Lagoon   >10% of DO readings were below 4mg/l and up to 32% of the total DO readings in 2015 were below 4 mg/l. From 1996 through 2016, there has never been a year with 100% of readings for all the sites above the 4 mg/l DO target. 
· Chlorophyll a – we know that the EPA Chlorophyll a target is simply too high for this type of estuary. All other Sub-lagoons have a much lower target (between 2 and 7.3 µg/L). Just looking at medians and geometric means of Chlorophyll a across the Lagoon, using a 20 µg/L cutoff would allow use many of the high bloom condition years (2011-2016) as reference years. 
· Using Alternative 2 reduces the protection to the Lagoon. Instead of using the mean values of the target years, there is an assumption made that if we allow TN and TP concentrations to consistently be at 80% of the data distribution, no ecological effects will occur. There is absolutely no guarantee of that. In addition, we will allow this to be exceeded once every three years. If these same targets were applied from 2011-2016, would the ML have failed the three criteria more than one consecutive year? We know conditions have deteriorated in the ML, would this method allow an early detection of the probably before we have 100% of seagrass in the monitored transects? The goal should be to protective and preemptive of what has happened in the other Sub-lagoons.
Marine Resources Council & Partners
Leesa Souto, Ph.D.
Executive Director 



Katie Tripp:

July 28, 2017 

Submitted via electronic mail to Tony Janicki 
Re: Comments Regarding Mosquito Lagoon Reasonable Assurance Plan Proposed Water Quality Targets 

Dear Tony, 

Thank you for the opportunity to provide comment on the proposed water quality targets for the Reasonable Assurance Plan. We also appreciate the County's initiative in undertaking this effort to protect Mosquito Lagoon. 

We support the use of a reference period that extends as far into the past as the data will support. However, it has not been proven that conditions present since 1992 are an appropriate historical reference for health. It's not a reference period that need be established, but a reference condition. How far back must we go in time to find a desirable ecological balance; a point at which the sediments in the Lagoon were not loaded with nutrients? Those conditions and the associated numeric nutrient values are our restoration targets. It's not likely that those desirable conditions were experienced for 18 years in recent history, given the constant trends in development and only relatively recent attempts to control stormwater and other discharges to the Lagoon. The draft targets report states that the reference period should be representative of a healthy period for the waterbody. Therefore, the selected reference period must account for when muck loading began & when it reached a critical mass. If those answers don't exist, the precautionary principle should apply. Our overarching concern is that the resiliency of the Lagoon to withstand and/or overcome stressors is lower now than it was at points in the past. 

We know that the collapses to the seagrass community that became visible in 2011 were not sparked overnight. The nutrients that kept the blooms fueled once seagrasses began to die had been deposited over decades, but kept at bay under the rhizomes of the grasses. Seagrass beds deemed healthy can serve as a buffer, controlling turbidity and suspended nutrients and also maintaining oxygen balance. Viaroli and co-authors wrote in their 2008 paper addressing community shifts and alternative stable states that, "Overall, within certain thresholds the capacity of seagrass communities to store and retain nitrogen can be viewed as an internal control which keeps the nitrogen cycle balanced and counteracts the community shift to macroalgal or phytoplankton dominance." The composition of the natural community and sediments as well as system inputs, determine whether any shifts will occur. Viaroli et al. also stated that, "the influence of natural and human stressors can induce a wide variability in those conditions, leading to substantial changes of the ecosystem and associated communities. To some extent and within certain thresholds, transitional conditions could allow multiple alternative and/or stable states to coexist and persist over several generations after the cessation of perturbations. Increased perturbation intensity and/or abrupt changes in perturbations and stressors can induce persistent and radical changes in abundance or productivity of one or more components of the community leading to a dominance of one or a few of them." In essence, conditions observed in Mosquito Lagoon in the 1990s and early 2000s may have been representative of an alternative state, susceptible to "increased perturbation intensity and/or abrupt changes in perturbations and stressors" rather than a state of health. 

Additionally, seagrass cover cannot reliably be used to set nutrient targets because there is not necessarily a linear relationship between nutrients and seagrass. The system may be resilient to a point and then collapse, not die off slowly as nutrient concentrations increase. The absence of a long-term trend doesn't mean that an extreme event isn't possible or wouldn't have a significant impact on the system. Viaroli et al. explained, "Nonlinear relationships are the causal factor of sudden and abrupt changes, which amplify the effects of the control variable on the community component, determining a shift from a stable equilibrium to another stable equilibrium from which recovery is not possible… without the supply of external energy." The authors further express that simple predictive relationships (i.e. nutrient concentrations and seagrass cover) are not appropriate to use for very shallow coastal lagoon systems (i.e. Mosquito Lagoon). 

It is also not likely that ecological tipping points or regime shifts can be identified where annual geometric mean data are applied because, as stated previously, extreme events are often what trigger changes in a system. It was extreme cold temperatures that triggered phytoplankton loss in the lagoon in 2010. Algal blooms and seagrass loss followed. It is pulses of heavy summer rain that release runoff and also alter salinity. We needed to have knowledge of the extremes to understand the events that followed. When choosing the watershed model, the "monthly" version was selected "in part because of the likelihood of Mosquito Lagoon responding to inputs at less than a seasonal scale." That being the case, it is not an annual geometric mean that will explain the Lagoon's status. Instead, to understand what characterized a healthy lagoon, it should be determined what nutrient levels would have been in the absence of canals, stormwater, and septic. With those values known, the conversation can move to determining what actions can be taken to remediate the lagoon to a condition that will restore it to the desired level of health. Overall clarification is needed as to whether this RAP is intended to achieve restoration, or to meet a minimum regulatory requirement. Is the goal to prevent further degradation, facilitate recovery, or to simply avoid an "impaired" designation? 

Given what is known about the role phytoplankton plays in challenging seagrass growth, we do not support use of a Chl a target that is higher than what DEP set for estuarine numeric nutrient criteria. We also do not support site specific alternate criteria that are numerically larger than those set by DEP. For these reasons, we do not support Alternatives 1 or 2 as proposed in the draft targets document and recommend that the Mosquito Lagoon RAP utilize the currently approved NNC as presented in Table 3-4 of the draft report. DEP's estuarine criteria were widely discussed and debated during their creation and are not likely to be overly restrictive. We have seen no evidence that a less stringent set of targets would allow Mosquito Lagoon to avoid future designation as impaired. 

Thank you for your consideration of our comments. 


Sincerely, 
Katie Tripp, Ph.D. 
Director of Science and Conservation 

Reference Cited: 
Viaroli, P., M. Martoli, G. Giordani, M. Naldi, S. Orfanidis, and J.M. Zaldivar. 2008. Community shifts, alternative stable states, biogeochemical controls and feedbacks in eutrophic coastal lagoons: a brief overview in Aquatic Conservation: Marine and Freshwater Ecosystems. 18: 2105-S117.


Jason Evans:

From: Jason Evans [mailto:jevans1@stetson.edu] 
Sent: Wednesday, May 10, 2017 10:44 PM
To: Kelli McGee <kmcgee@natuastrategies.com>; Chad Truxall <chad@marinediscoverycenter.org>; Clay Henderson <whenders@stetson.edu>; Frank Marshall 2 <clfinc@earthlink.net>; Hyun Jung Cho <choh@cookman.edu>; Jessy Blough-Wayles <jessy@marinediscoverycenter.org>; Katie Tripp <ktripp@savethemanatee.org>; Wendy Castino <wendy@marinediscoverycenter.org>
Subject: Re: Proposed Water Quality Targets Mosquito Lagoon Final.pdf

Hi all,

I've attached a really nice review paper from 2008 that discusses "alternative stable states" in coastal lagoons, as per some of the conversation we were having earlier this afternoon. As I understand the logic of the draft water quality target report, there is, I think, an underlying assumption that the north lagoon's (and perhaps all of the lagoon's) water clarity and sea grasses have a linear response to nutrient concentration. 

If that is indeed the assumption, I would argue that the assumption is fundamentally flawed and that the data within the report are, in fact, much more consistent with an alternative stable states model. To take that logic a little further, the good news is that there are still pockets of plants left (i.e., the system hasn't completely "flipped"). However, the system is clearly unstable and, without proper intervention (perhaps inspired by pollyanna-ish thoughts that the drought has somehow "cured" it), it's only a matter of time before it crashes again through a downward spiral. 

I think we can make a strong scientific case that maintenance and improvement of the system will require reduction of mass loads and, just as importantly, reduction of pulsed loading concentrations. Other interventions that favor increased water clarity, improvement of sediment conditions, and recovery of the sea grass beds will also be required to get the system back to something like the early 1990s (which happened to be my heyday of fishing Mosquito Lagoon).  

I'm sure none of this is much a surprise to anyone, but I suppose I'm just trying to work through some of my thoughts. If someone can tell me when comments are due in response to the draft, I'll volunteer to help with, or even lead, the drafting of some text to hit at these types of points in nitty-gritty detail. 

-Jason

Reference Cited: 
Viaroli, P., M. Martoli, G. Giordani, M. Naldi, S. Orfanidis, and J.M. Zaldivar. 2008. Community shifts, alternative stable states, biogeochemical controls and feedbacks in eutrophic coastal lagoons: a brief overview in Aquatic Conservation: Marine and Freshwater Ecosystems. 18: 2105-S117.

Aaron Adams:

From: Aaron Adams [mailto:aaron@bonefishtarpontrust.org] 
Sent: Thursday, July 06, 2017 4:45 PM
To: Chad Truxall <chad@marinediscoverycenter.org>; 'Clay Henderson' <whenders@stetson.edu>; Duane De Freese <ddefreese@irlcouncil.org>
Cc: 'J. Cho' <choh@cookman.edu>; 'Kelli McGee' <kmcgee@natuastrategies.com>; 'Jason Evans' <jevans1@stetson.edu>; Sharon Wills <sjwills2323e@gmail.com>
Subject: Re: Emailing - Mosquito Lagoon Water Quality Target Talking Points.pdf
Duane would know about historical water quality/nutrient data, but I imagine that the District has that data going back much farther than they used for this analysis. 

That said, I think this raised nutrient level criteria is not valid. They used a recent 5-year period to set the new level. This means that they used nutrient levels from a system that was already compromised, not a system that was healthy. Just because there were good data on seagrass coverage doesn't mean that the system was healthy. Talk to any of the old timers and they will point to a long, relatively slow decline that preceded the more recent plankton blooms, seagrass dieoff, and fish kills. If the goal is to set nutrient criteria that will support a healthy system, they need to base this on an 'average' from long before 2004. They could also compare to other subtropical estuaries that are in good health. The goal should be to restore the system to one that has the ability to be at least resilient and better resistant to nutrient pulses that come with weather events (e.g., hurricanes) or anthropogenic events (e.g., sewage spills), not to have a system that is able to get by at set nutrient input level. Given all of the nutrient inputs into the IRL, ML, and any other estuary, there is no way a water body is going to go oligotrophic, so there is no way to set the level too low. But to set the level based on recent data from an already unhealthy system that is incapable of resisting disturbance events makes no sense. 

Chad Truxall:

From: Chad Truxall [mailto:chad@marinediscoverycenter.org] 
Sent: Monday, July 03, 2017 11:10 AM
To: 'Clay Henderson' <whenders@stetson.edu>; Duane De Freese <ddefreese@irlcouncil.org>
Cc: 'J. Cho' <choh@cookman.edu>; 'Kelli McGee' <kmcgee@natuastrategies.com>; 'Jason Evans' <jevans1@stetson.edu>; Sharon Wills <sjwills2323e@gmail.com>; Aaron Adams <aaron@bonefishtarpontrust.org>
Subject: RE: Emailing - Mosquito Lagoon Water Quality Target Talking Points.pdf
So the recommendation is to raise the nutrient level criteria based on capturing a longer data set that incorporates weather anomalies?  This makes sense to me but given the ML conditions during the last 5 years it’s difficult for me to justify raising the standards.   What does the actual data look like for the current and proposed reference periods?  I’d like to see an annual mean and total mean for TP, TN and chlorophyll a for the current reference period (2004-2008) and proposed reference period (1992-2010).  Do we have this data?
Chad
Chad Truxall
Executive Director
[image: MDC-logo-teal]
520 Barracuda Blvd.
New Smyrna Beach, FL 32169
(386) 428-4828 – Office    (386) 679-3622 – Cell
www.marinediscoverycenter.org

Additional from Clay Henderson:

From: Clay Henderson [mailto:whenders@stetson.edu] 
Sent: Thursday, June 29, 2017 11:16 AM
To: Duane De Freese <ddefreese@irlcouncil.org>
Cc: 'J. Cho' <choh@cookman.edu>; Kelli McGee <kmcgee@natuastrategies.com>; Jason Evans <jevans1@stetson.edu>; Chad Truxall <chad@marinediscoverycenter.org>
Subject: Emailing - Mosquito Lagoon Water Quality Target Talking Points.pdf

Duane,
As you know,  many of us have gnawing questions about the Mosquito Lagoon RAP reports.  It seems a justification for departing from the NCC for Mosquito Lagoon is a difference of opinion on the “reference period” which the consultants want to redefine based upon sea grass data.  The attached document shows stable sea grass acreage for Mosquito Lagoon including the recent algae bloom period.  Indeed, it shows no reduction in seagrasses since 2011 and says it is based upon SJRWMD reports.  This appears to be in conflict with the data we have been looking at lagoon-wide  and certainly, I have personally witnessed sea grass die off in the last four years.  Do we have access to any independent data on this?  What are your thoughts on this?  I’ve copied this to a few others who might have some thoughts as well.
Thanks
Clay

Clay Henderson
Executive Director
Institute for Water and Environmental Resilience
Stetson University
421 North Woodland Blvd Unit 8262
Sage Hall Room 212
DeLand, Florida 32723
386.822.7961

Linda Walters:

From: Linda Walters [mailto:Linda.Walters@ucf.edu] 
Sent: Monday, July 17, 2017 10:40 AM
To: Kathy Hill <hill@irlcouncil.org>; Duane De Freese <ddefreese@irlcouncil.org>; B. Frank Sakuma, Jr. <sakuma@irlcouncil.org>
Subject: Re: additional documents for review for RAP discussions
Hi Kathy and Duane and Frank,

You asked for our thoughts on the RAP for Mosquito Lagoon last week.  I've been in the field until now, so sorry for the delay.

I am fine with the idea of an RAP, but I am not convinced that they are going about it in a way that will make scientists and the general public happy and secure.
My thoughts are probably not very different than others, so you might be able to lump them in the tally.

I understand the 3 legs of EPA, but I also understand Mosquito Lagoon.  Focusing so much on seagrass is silly as there is only reasonably dense seagrass in half of the waterbody and that is the southern half with limited human impacts (but still, some impact).  Oysters + seagrass would be a much better matrix and there is plenty of historic and current data on oyster coverage (acreage) and current data from the SJRWMD/UCF/GTM Oyster condition assessment efforts to look at density/new recruitment.  Brevard County and other groups are pushing oyster-based restoration very hard so I am not sure why Volusia County (who actually has a lot of oysters) is avoiding them in their RAP.

I also found their text/oral comment that back in 1992, they might have mixed up oysters and seagrass to be vexing.  They could go back and look at past aerials instead of blaming somebody from the past for possible bad numbers.

The water clarity issue was beaten to death at meeting and I agree that it was a silly way to present data and much more explanation of table and metric needed to be included.

Thanks, Linda
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