Upper Ocklawaha Basin Muck Farms 
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Purpose of the Meeting
To discuss methods used for estimating muck farm discharges and come up with a consensus on how to reduce loading discharges from these sites in the future.  

Meeting Summary 
Rolly lead the discussion with a presentation.  He noted that the St. Johns River Water Management District (SJRWMD) still uses the method developed during the total maximize daily load (TMDL) to determine discharge volumes from the JaMar, Hurley, and former Springhill muck farms.  The former Springhill muck farm is permitted by the Florida Department of Environmental Protection (department) for peat farming/mining.  The hydrology of the three farms is similar to wetlands, but the nutrient concentration is much higher than wetlands due to past and/or present farming operations.  The farms will continue to be treated as muck farms because of the high nutrient concentrations.  Rolly noted that peat mining is also conducted at the Hurley farm but wasn’t sure if any other changes had been made.  Keith responded that the acreage has changed but not the crop (still producing sod).  Keith also noted that JaMar is no longer in commercial production.  

Rolly explained that the discharge volumes were calculated using a regression analysis of reported pump discharges from several Upper Ocklawaha and Apopka muck farms during the mid-1980s to the early 1990s.  The discharge volumes were estimated as a function of farm area, monthly rainfall, and evaporation.  If a farm had a retention pond, then the monthly discharges from the pond were estimated as pumped inflows plus rain minus evaporation.  If the estimated monthly discharge was less than zero, it represented a water deficit that must be made up before a discharge could occur.  For example, if one month the estimated discharge was -100,000,000 gallons and the next month the estimated discharge was +200,000,000 gallons, then the assumed discharge for the second month would be +100,000,000 gallons.  The regression analysis came up with negative discharge values for smaller muck farm properties including JaMar, Hurley, and Springhill.  This could be an error in the regression analysis or it could be a true deficit.  It was asked if Rolly may have overestimated the discharge volumes.  Rolly replied that this could be possible if the discharge characteristics of the smaller farms are different from the farms for which the regression was originally developed.

Rolly posed the question do remaining muck farms have lower discharges.  He explained that muck farms needed to discharge because they were developed from drained wetlands.  Those areas still tend to accumulate water, which may still need to be discharged even if changed from row crops to sod.  Permit data for Hurley Farm indicates that the farm is still discharging large volumes.  Pump operating hours were obtained from the permit files from the early 2000s through the end of 2013 and pump capacity information from about a decade ago was received from the permitting staff.  It was assumed that the pump capacity did not change over the analyzed time period.  The discharge volumes to the Hurley pond were calculated using the pump hours and pump capacity information.  The results showed that the discharges to the pond did not decrease over the time period.   

The two methods used to calculate discharge volumes from the Hurley Farm were compared.  The results show that the discharge volumes calculated using pump records are higher than the discharge volumes calculated using the regression analysis.  The data suggest that the regression analysis could be underestimating the discharge volumes from the farm(s).

Rolly reviewed the total phosphorus (TP) concentrations in the discharges from the three farms.  Based on the most recent water quality data the TP concentrations are:  0.16 milligrams (mg)/liter (L) at Hurley, 0.23 mg/L at JaMar, and 0.93 mg/L at Springhill.  Typical concentrations of TP in agricultural runoff range from 0.14 mg/L for tree crops to 6.53 mg/L for feeding operations with cropland at 0.67 mg/L.  The agricultural runoff values were obtained from scientific literature.  The literature values are higher than what was used in the regression analysis to estimate TP loadings from JaMar and Hurley. 

The Lake County Water Authority (LCWA) measured TP concentrations at two locations near the farms in 2014 and 2015 following periods of heavy rainfall.  The TP measurement at site one (Lake Jem Park just downstream of the Hurley Farm) was 0.673 mg/L in 2014 and 0.325 mg/L in 2015.  Both of these concentrations are higher than the concentration used to estimate phosphorus discharges from Hurley.  The measurements were taken in the Apopka-Beauclair Canal which has multiple discharge sources including Hurley Farm which is the closest agricultural discharge.  There was no discharge upstream from Lake Apopka during this time, so the likely source of phosphorus was from agricultural areas.  Rolly concluded that the values and method used (regression analysis) to estimate loadings from the Hurley Farm may be underestimating the loadings rather than overestimating.  Rolly added that he tried an alternate method that used the literature values for TP concentrations and runoff coefficients similar to those that would apply to wetlands which also resulted in higher nutrient discharges.  

Jody mentioned that these sites are kind of being treated as point sources rather than non-point sources.  Rolly stated that this should not matter; the amount of TP discharging is the most important factor.  Jody replied that it would be an issue if the farms are given an allocation.  Rolly agreed and referred those types of issues/questions to Mary.  Jody stated and Rolly agreed that the farms are not the only sites discharging into the canal but that they are the largest contributors.  

Jody asked Keith if the acreage of Hurley Farm increased or decreased.  Keith replied that the farm acreage has decreased by about half and will eventually be decreased by two-thirds.  The acreage is being converted back to wetlands.  Keith commented that pumping capacity does not remain constant.  Over time, the pump wears down which reduces the pumping capacity.  Keith noted that one of the pumps at the farm was refurbished by the manufacturer after several years in service and it was found that the pump capacity had declined by 30 to 50 percent.  Keith noted that there are some variables in the situation including pumping capacity and acreage of farmland.  Keith mentioned that underground tiles have been installed across 40 percent of the property and water is reused for irrigation as much as possible.  These efforts should have reduced the amount of TP unless there is something else going on.  Keith also mentioned that the application of TP on the turf is applied only at certain times and at certain amounts.  

[bookmark: OLE_LINK6]Jody asked if the TP discharge from the operation could be coming from the wetland area as a legacy load.  Keith commented that the wetland has very little peat/organics and the discharge has reduced overtime.  Keith offered to provide the new numbers to Rolly to show the reduction in discharge.  Keith stated that the practices they have implemented make it a model farm and if those practices are not good enough then he doesn’t know what else to do.  

Jody asked Rolly if it would help his evaluation if Keith provided to him newer discharge data.  Rolly replied that any additional data after 2013 would be helpful.   

Jody noted that the other two farms are a considerable distance from the Apopka-Beauclair Canal.  The group discussed the location of the farms and the status of the farms.  The Springhill Farm is located near Hicks Ditch and is not an operating farm.  JaMar was farmed commercially until 2004-2005 and since that time has been a hobby farm.  The sod is regularly mowed but is not fertilized. 

Mary asked where the nutrient reduction facility (NuRF) is relative to site one.  Keith commented that the NuRF is about one to two miles south of site one.  Rolly commented that the NuRF facility was not in operation during the period the samples were taken because there were no discharges from Lake Apopka at that time.  Mary asked and Rolly confirmed that there are multiple sources that enter the canal from the point of discharge from Lake Apopka up to Beauclair.  Keith mentioned that a study was completed and presented to the SJRWMD that showed between 4,000 to 5,000 acres drain to the canal.  Mary asked if the north shore of Lake Apopka drains to the canal as well.  Keith replied yes. 

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Mary asked the group what the next steps should be.  Jody replied that Hurley Farm should be a non-point source and continue to meet the requirements of the best management practices (BMPs) and Implementation Assurance (IA) programs.  Mary indicated that the data show that the muck farms are more concentrated sources and it is important not only to look at current land uses but at past land uses as well.  Katie suggested that Rolly evaluate the Hurley Farm based on the site improvements and that discussions concerning remediation projects take place between the Florida Department of Agricultural and Consumer Services (FDACS), department, and SJRWMD.  Mary noted it may also be helpful to collect more samples in the Apopka-Beauclair Canal and identify where the sources are coming from.  Jody commented that if the water on Hurley Farm is being recycled and only discharges during storm events, then a remediation project may be needed.  

Keith noted that he proposed to the SJRWMD to channel off-site water to the Hurley Farm for treatment.  At the time, the SJRWMD was not interested in the proposal, but it is still an option.  Mary asked if the proposal/meeting Keith is referring to is the one she and a consultant attended in March 2014.  Keith responded that it was.  Keith noted that he put together a proposal for another project that will help reduce phosphorus loadings.  Jody requested that Mary send him a copy of Keith’s proposal.  Rolly noted that the proposal he remembered involved a land swap.  The project included constructing a wetland treatment system on the Hurley property and eventually donating that property to the SJRWMD and in exchange the SJRWMD would give you a piece of land on the Lake Apopka north shore.  Keith responded that the land swap was included in the proposal.  Rolly noted that the SJRWMD did not like the land swap aspect of the proposal and that is why it did not go anywhere.  

Mary noted that some information needs to be shared and additional data may be needed.  Mary clarified that muck farms are not considered a point source.  The only point source in the basin is a wastewater treatment plant discharge.  Mary suggested using Rolly’s method to determine nutrient budgets from the muck farms.  The group did not disagree.  Katie asked if muck farms would be included in FDACS allocations if given in the future.  Mary responded most likely they would be included.  Rolly mentioned that the LCWA is interested in following up on the work they did.  They have a Governing Board meeting planned this month and as an agenda item they have a request to conduct additional water quality sampling in and around the farm area.  

Jody asked if the change in acreage on the Hurley Farm should be considered in the regression analysis.  Rolly replied that the change in acreage should not change the results since the analysis looks more at pumping volume.  Rolly added that it would be helpful if he had updated TP data from the site.  Keith offered to pull some samples and provide them to Rolly.

Mary concluded the meeting by going over the action items (listed below) and noting that a future meeting will be scheduled for additional discussions.  

Adjournment
The meeting was adjourned at approximately 11:00 AM.

Action Items
Keith- Provide pumping rates after 2013 to Rolly.     
Keith- Pull TP samples of farm discharge and provide to Rolly.  
Rolly- Use new data (pump and TP results) to reevaluate the TP loadings in the Hurley Farm discharge. 
Mary- Follow up with the LCWA on their sampling efforts.  
Mary- Plan the next meeting.
Katie/Rolly/Jody/Mary: Have discussions concerning remediation projects. 
Mary- Look into sampling efforts within the Apopka-Beauclair Canal basin.
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