
 
  



           
    

      
   

 
            

              
             

           
       

 
              

             
           
                   

         
 

          
             

            
                

         
 

            
            

            
             
            

 
 

                
           
            

          

  

Marine�Water�and�Sand�in�Concrete:�A�Sustainable�Strategy�for�Water-Sensitive�
Coastal�Infrastructure�in�Ecuador�
María�de�la�Caridad�Abreu�Moreras�

Independent�Researcher,�Ecuador�

This�experimental�study�evaluates�the�mechanical�and�environmental�performance�of�concrete�mixtures�
incorporating�marine�water�and�sand�from�the�coastal�zone�of�Jipijapa,�Ecuador,�areas�increasingly�
affected�by�freshwater�scarcity.�In�alignment�with�integrated�water�resource�management�and�climate�
resilience�objectives,�the�research�investigates�how�non-conventional�materials�can�reduce�freshwater�
demand�without�compromising�structural�integrity�or�durability.�

Concrete�samples�were�prepared�with�varying�proportions�of�seawater�and�marine�sand,�then�tested�
under�ACI�318�and�NEC-SE-HM�standards�for�compressive�strength,�workability,�and�durability.�Results�
indicate�that�optimized�saline�mixtures�achieve�compressive�strength�comparable�to�conventional�
concrete�after�28�days,�enabling�a�reduction�of�up�to�170�liters�of�freshwater�per�cubic�meter�of�concrete,�
representing�a�substantial�water�saving�for�water-stressed�coastal�communities.�

Beyond�structural�performance,�the�study�quantifies�environmental�benefits,�including�reduced�
extraction�pressure�on�inland�water�sources,�protection�of�estuarine�ecosystems,�and�decreased�carbon�
footprint�associated�with�freshwater�production�and�transport.�The�approach�aligns�with�Ecuador’s�
National�Strategy�for�Water�Security�(ENSH)�and�the�UN�Sustainable�Development�Goals�(SDG�6�&�11),�
promoting�a�circular,�climate-adaptive�framework�for�resilient�coastal�infrastructure.�

Pilot�applications�in�social�housing�programs�and�community�construction�projects�demonstrate�the�
model’s�scalability�and�potential�to�guide�water-sensitive�urban�planning,�material�selection,�and�
sustainable�engineering�practices�in�vulnerable�coastal�regions.�This�methodology�provides�a�replicable�
framework�for�other�water-stressed�coastal�areas�in�Latin�America,�highlighting�how�innovative�material�
adaptation�and�sustainable�engineering�can�contribute�to�resilient�infrastructure�and�local�water�
security.�

BIO:�María�de�la�Caridad�Abreu�Moreras�is�an�independent�researcher�from�Ecuador�specializing�in�construction�
materials�under�water-limited�conditions.�Her�work�promotes�sustainable�and�climate-resilient�engineering�
practices�in�coastal�regions,�focusing�on�material�adaptation,�freshwater�reuse,�and�ecosystem-sensitive�
infrastructure�solutions,�with�applications�in�social�housing�and�urban�planning.�



             

         
            
      

 
              

                 
                 

              
              

                
             

               
              
           
                 

                   
                 

              
               

             
                 

                 
            

                
   

 

Effects�of�Irrigation�with�Potassium�Fertilization�on�the�Growth�of�Bamboo�in�Florida�
Labake�Agunbiade1,�Marcio�R.�Nunes2�and�Davie�M.�Kadyampakeni1�

1University�of�Florida,�Citrus�Research�and�Education�Center,�Lake�Alfred,�FL,�USA.�
2University�of�Florida,�Gainesville,�FL,�USA.�

Bamboo�is�a�vital�renewable�resource�cultivated�for�its�economic�and�environmental�benefits,�including�
the�production�of�edible�shoots,�as�a�source�of�timber�and�energy,�carbon�sequestration,�and�soil�health�
enhancement.�There�is�a�rapid�expansion�of�bamboo�production�in�the�US,�particularly�in�Florida,�due�to�
increasing�market�interest�and�adaptability�to�the�climate.�Recently,�growers�have�been�investing�in�
bamboo�cultivation,�especially�in�fields�where�citrus�groves�have�been�removed�or�abandoned.�Despite�
this,�there�is�still�a�lack�of�information�on�nutrient�and�irrigation�management�requirements�for�optimal�
bamboo�production.�We�hypothesized�that�adequate�irrigation�and�K�fertilization�would�improve�bamboo�
production�by�enhancing�nutrients�and�water�use.�This�research,�therefore,�aimed�to�quantify�the�optimal�
irrigation�and�potassium�(K)�fertilization�rates�for�sustainable�bamboo�production�in�Florida.�A�split-plot�
factorial,�completely�randomized�design�experiment�was�established�under�greenhouse�conditions.�Four�
irrigation�rates�(50%�evapotranspiration�(ET),�75%�ET,�100%�ET,�and�125%�ET)�were�the�main�plots�and�
four�K�rates�(0,�112,�224,�and�336�kg/ha�K2O)�as�subplots,�with�five�replicates�and�randomized�within�each�
irrigation.�The�results�showed�that�100%�and�125%�ET�had�the�highest�culm�height,�especially�during�the�
hot�seasons,�but�the�75%�ET�still�performed�comparably,�suggesting�reasonable�growth�while�conserving�
water.�However,�K�rates�were�not�significantly�different�across�all�the�irrigation�treatments.�At�low�
irrigation�rates�(50%�ET),�bamboo�growth�was�significantly�reduced.�Extractable�and�tissue�K�
concentrations�increased�at�higher�K�rates�using�the�highest�irrigation�rate�at�125%ET.�Also,�there�was�a�
potential�synergistic�effect�between�higher�K�rates�and�soil�available�P,�with�peak�availability�at�224�kg/ha�
K2O.�The�results�showed�that�irrigation�significantly�influenced�soil�nutrient�availability.�Regression�
analysis�will�be�conducted�to�evaluate�biomass�accumulation�with�respect�to�K�rates�under�the�different�
irrigation�rates.�



     
           

            
             

 
                  

             
                

               
               
             

 
               
             

             
                 

             
              

            
   

 
            

                
               

              
            

              
           

             
 

             
            
       

 
 

                     
             

             
 

  

Rainfall�Trends�in�South�Florida�
Alaa�Ali1,�Stephanya�Salazar2,�Ana�Carolina�Coelho�Maran1,�and�Nicole�Cortez1�

1�South�Florida�Water�Management�District�(SFWMD),�West�Palm�Beach,�FL,�USA�
2�WSP�USA,�working�under�contract�with�SFWMD,�West�Palm�Beach,�FL,�USA�

As�part�of�the�ongoing�effort�to�track�trends�in�mission-specific�water�and�climate�data,�the�South�Florida�
Water�Management�District�(SFWMD)�conducted�the�scheduled�five-year�update�of�the�rainfall�metric�
trend�and�frequency�analyses�using�gridded�daily�data�from�1935�to�2024.�This�update�extends�the�
previous�2022�analysis�by�incorporating�six�additional�years�of�data�(2019–2024).�In�addition,�a�new�
cluster�analysis�was�introduced�to�identify�areas�with�similar�rainfall�trends�across�the�SFWMD�region,�
moving�beyond�the�previous�approach�that�relied�on�predefined�water�management�boundaries.�

The�updated�rainfall�trend�and�frequency�analyses�provide�results�across�SFWMD’s�14�rainfall�areas,�and�
the�methodology�remained�consistent�with�the�2022�analysis.�The�non-parametric�Mann-Kendall�test�to�
identify�monthly,�seasonal,�and�annual�trends,�while�log-normal�distributions�supported�the�analysis�of�
1-,�3-,�and�5-day�maxima�for�extreme�events�across�multiple�return�periods�(2-,�5-,�and�10-year).�The�
extended�dataset�revealed�that�some�previously�observed�trends�weakened�or�disappeared,�while�new�
trends�emerged�(e.g.,�Upper�Kissimmee�in�March�and�Lower�Kissimmee�in�July).�Meanwhile,�the�
frequency�analysis�showed�increasing�occurrences�of�short- to�medium-duration�extreme�rainfall�events�
in�certain�areas.�

Extending�the�long-term�trend�analyses�to�enhance�understanding�beyond�regional�patterns,�clusters�
were�identified�using�the�DBSCAN�method�and�based�on�shared�rainfall�characteristics�rather�than�the�14�
rainfall�areas,�and�long-term�trends�were�then�assessed�within�each�cluster�for�the�1935–2018�and�1935–�
2024�periods�of�record.�Unlike�traditional�basin-based�approaches,�the�DBSCAN�method�utilized�for�the�
analysis�identifies�dynamic�rainfall�clusters�based�on�spatial�and�temporal�exceedance�characteristics.�
By�testing�multiple�rainfall�thresholds�(4.00�to�6.00�inches),�the�analysis�distinguished�between�persistent�
clusters�and�emerging�clusters.�Trend�analysis�of�peak-over-threshold�events�revealed�intensifying�
rainfall�patterns�across�Central�and�Southern�Florida,�particularly�in�inland�and�southern�areas.�

Together,�these�analyses�aim�to�improve�understanding�of�long-term�rainfall�trends�across�region,�
supporting�resiliency�planning�and�adaptive�water�management�strategies�with�consideration�for�evolving�
conditions�and�variability�in�the�hydrologic�system.�

BIO:�Dr.�Al�Ali�is�a�Chief�Engineer�at�the�South�Florida�Water�Management�District�with�more�than�30�years�of�
experience�in�geostatistics,�stochastic�modeling�of�nonstationary�processes,�and�optimization�of�nonlinear�systems�
under�uncertainties.�He�has�extensive�development�and�application�experiences�in�everglades�restoration�projects.�



         
 

       
      

       
    

 
             

              
                 

               
               

              
                 

               
              

                
                

              
               

          
 
 

                  
                  

               
                  

     

 

  

Simple�Sustainable�Intervention�to�Reverse�Ecological�Feedback�Driving�Seagrass�
Retreat�
Andrew�Altieri1,�Beatriz�Marin-Diaz�2,�Christine�Angelini3�

1University�of�Florida,�Gainesville,�FL,�USA�
2Mediterranean�Institute�for�Advanced�Studies,�Esporles,�Spain�
3AECOM,�Orlando,�FL,�USA�

Seagrasses�are�foundation�species�offering�key�ecosystem�services�such�as�habitat�provision,�carbon�
sequestration,�and�coastal�protection,�yet�they�are�declining�worldwide,�often�due�to�synergistic�factors.�
In�St�Andrew�Sound�on�the�Gulf�Coast�of�Florida,�a�seagrass�meadow�has�rapidly�retreated�since�
Hurricane�Michael�breached�a�barrier�island�in�2018,�altering�sediment�dynamics�in�an�area�associated�
with�intense�grazing�pressure.�To�prevent�further�retreat�while�a�permanent�solution�is�developed,�we�
tested�a�biodegradable�method�to�pause�and�possibly�reverse�the�positive�feedbacks�between�grazing�
and�erosion.�Bamboo�stakes�were�inserted�in�a�grid�pattern�along�the�retreating�grazed�edge�of�the�
meadow.�We�hypothesized�that�the�stakes�would�prevent�grazing�at�the�seagrass�edge,�allowing�the�
seagrass�to�regrow,�trap�sediment,�overcome�changes�in�sediment�dynamics�(e.g.�burial�of�grazed�
shoots)�and�ultimately�slow�down�the�edge�retreat.�The�results�after�one�year�revealed�that�bamboos�
excluded�manatee�and�turtle�grazing,�seagrass�was�able�to�regrow�and�the�edge�retreat�within�bamboos�
was�slower�than�in�control�plots�without�bamboos.�Overall,�these�findings�suggest�that�simple�
interventions�such�as�bamboo�fencing�can�play�an�important�role�in�mitigating�seagrass�retreat�by�
addressing�compounding�factors�such�as�erosion�and�grazing�pressures.�

BIO:�Dr.�Andrew�Altieri�is�Interim�Director�of�the�Center�for�Coastal�Solutions�and�Assoc�Professor�in�the�
Environmental�Engineering�Sciences�here�at�UF.�He�earned�his�B.A.�in�Marine�Biology�from�U.C.�Santa�Cruz�and�
Ph.D.�in�Ecology�and�Evolutionary�Biology�from�Brown�University.�His�research�group�examines�how�humans�
interact�with�coastal�ecosystems�during�this�era�of�rapid�global�change�to�support�efforts�for�a�healthy�and�
functional�ocean�of�tomorrow.�



           
  

  
      

 
             

             
             

              
      

 
               

                
          

 
             

          

           
        

              
         

             
     

              
               

               
              

  
 
 

                   
                  
          

  

Florida’s�Hidden�Water�Supply:�Reducing�Irrigation�to�Secure�a�Sustainable�Water�
Future�
Beth�Alviz�

Audubon�Florida,�Tallahassee,�FL,�USA�

Florida’s�water�demands�continue�to�grow,�stretching�groundwater�supplies�beyond�sustainable�limits.�In�
response,�planning�often�emphasizes�costly�water�supply�and�resource�development�projects�that�take�
years�to�complete,�while�outdoor�irrigation,�the�largest�discretionary�use,�remains�largely�unaddressed.�
By�rethinking�landscape�choices,�Florida�can�unlock�the�quickest,�most�affordable,�and�most�broadly�
beneficial�source�of�future�water�supply.�

In�North�Florida,�for�example,�public-supply�withdrawals�total�more�than�600�million�gallons�per�day�
(mgd).�Using�conservative�estimates,�50�to�100�mgd�could�be�made�available�simply�by�limiting�outdoor�
irrigation,�volumes�comparable�to�or�greater�than�many�supply�projects.�

This�presentation�shows�how�local�governments,�developers,�and�state�water�managers�can�work�
together�to�unlock�this�hidden�supply.�It�highlights�three�levers:�

1.�Updating�landscape�and�irrigation�codes,�requiring�low-water-use�landscaping,�and�linking�
development�approvals�to�designs�that�minimize�high-irrigation�areas.�

2.�Encouraging�developers�to�limit�irrigated�turf�and�incorporate�site�designs�and�plant�selections�
that�maintain�aesthetics�and�function�while�reducing�water�demand.�

3.�Using�consumptive�use�permitting�(CUP)�to�reinforce�local�standards�and�require�conservation�
measures�tied�to�long-term�sustainability.�

Applying�these�strategies�reduces�the�need�for�additional�water�supply�and�water�resource�development�
projects,�strengthens�public�water�supply�security,�and�helps�sustain�the�waters�vital�to�Florida’s�birds�
and�wildlife.�By�shifting�water�from�turf�irrigation�toward�higher-value�uses�for�people�and�ecosystems,�
decision�makers�move�toward�lasting�strategies�that�secure�Florida’s�water�future�while�safeguarding�its�
natural�heritage.�

BIO:�Beth�Alvi�is�Audubon�Florida’s�Senior�Director�of�Policy,�leading�policy�and�legislative�efforts�at�the�local,�state,�
and�federal�levels�on�water,�Everglades,�wildlife,�habitat,�and�climate.�With�over�25�years�of�experience,�she�has�
held�leadership�roles�in�conservation,�resource�management,�and�environmental�policy.�



           
  

   
        

 
              

               
             

            
             

           
               

              
               

                 
                

               
            

                 
                

              
             

                 
            

              
              

 

                 
                 

              

  

Seagrass�or�Macroalgae:�Who�Has�the�Competitive�Edge?�Implications�for�Coastal�
Resource�Management�
Chris�J.�Anastasiou�

Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�

Estuarine�ecosystems�along�Florida’s�Gulf�Coast�are�increasingly�shaped�by�the�converging�impacts�of�
climate�change,�sea�level�rise,�land-use�change,�and�water�quality.�These�stressors�can�alter�the�
ecological�balance�from�seagrasses,�valued�for�their�role�in�promoting�biodiversity,�stabilizing�sediments,�
and�supporting�fisheries,�to�fast-growing�macroalgae�that�often�thrive�under�nutrient-enriched�and�
thermally�stressed�conditions.�Here�we�explore�how�environmental�change�may�be�shifting�the�
competitive�advantage�from�seagrasses�to�macroalgae,�with�significant�implications�for�estuarine�
sustainability�and�resilience�using�Charlotte�Harbor�and�Tampa�Bay�as�case�studies.�In�these�Gulf�
Coastal�estuaries,�and�across�Southwest�Florida,�increased�nutrient�loads�continue�to�be�a�major�
causative�factor�driving�algae�blooms,�but�not�the�only�one.�Minimum�winter�temperatures�have�risen�
several�degrees�over�the�past�fifty�years,�most�notably�in�the�fall�and�spring,�effectively�lengthening�the�
growing�season�by�as�much�as�a�month.�This�could�be�shifting�the�competitive�advantage�toward�
macroalgae�by�virtue�of�their�faster�growth�rates�relative�to�seagrasses.�Indirectly,�sea-level�rise�and�
increasing�sea-surface�temperatures�can�also�increase�sub-lethal�stress�to�seagrasses�making�them�
more�susceptible�to�hurricanes,�red�tide,�and�disease.�However,�the�news�is�not�all�bad.�Nutrient�load�
reduction�is�still�the�most�effective�tool�to�combat�macroalgal�expansion�and�seagrass�loss.�For�example,�
in�Sarasota�Bay,�reductions�in�dissolved�inorganic�nitrogen�loads�have�resulted�in�significant�seagrass�
recovery.�Understanding�the�drivers�of�macroalgal�expansion�is�essential,�yet�quantifying�macroalgae�at�
landscape�scales�can�be�very�challenging.�Here�we�highlight�the�need�to�invest�more�resources�to�better�
monitor�and�map�macroalgal�dynamics�by�leveraging�long-term�partnerships,�building�upon�existing�
monitoring�programs,�and�promoting�citizen-science.�Through�these�and�other�ways,�we�can�better�utilize�
macroalgal�expansion�as�an�early�warning�indicator�of�coastal�degradation�to�drive�management�actions.�

BIO:�Dr.�Anastasiou�is�Chief�Water�Quality�Scientist�and�Seagrass�Mapping�Program�Lead�for�the�Southwest�Florida�
Water�Management�District.�He�has�over�25�years�of�experience�leading�research�and�restoration�projects�along�the�
Gulf�Coast.�Dr.�Anastasiou�is�also�a�US�Navy�Reserve�Meteorology�and�Oceanography�Officer.�



            
   

     
              

  
 

            
             
              
           
           

             
  

 
             

             
             

              
                

            
               

         
 

               
           

           
          

   
 

             
             

           
           

            
   

 
 

                 
             

                
      

  

Assessing�the�Influence�of�Spatial�Patterns�on�Hydrologic�Response�in�a�Highly�
Urbanized�Watershed�
Sheilla�C.�Apio,�Nasrin�Alamdari�

Department�of�Civil�and�Environmental�Engineering,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�Tallahassee,�
FL�USA�

Spatial�complexity�of�impervious�surfaces�hinders�the�accurate�prediction�of�runoff�and�
infiltration�in�urban�catchments.�Prior�studies�often�use�lumped�metrics�such�as�Total�
Impervious�Area�(TIA)�and�Effective�Impervious�Area�(EIA)�to�quantify�the�overall�extent�of�
impervious�cover.�However,�these�metrics�ignore�spatial�configuration�and�heterogeneity�of�
impervious�patches.�This�omission�can�strongly�affect�hydrological�responses�by�overestimating�
flood�peaks,�thereby�reducing�the�reliability�of�the�results�for�urban�water�management�
strategies.�

This�research�aims�to�examine�how�the�spatial�configuration�and�heterogeneity�of�impervious�
surfaces�influence�runoff�and�infiltration�in�a�highly�urbanized�watershed.�The�watershed�was�
developed�in�the�Storm�Water�Management�Model�(PCSWMM)�using�15�years�of�observations.�
Different�storms�and�alternative�impervious�layouts�will�be�tested�to�evaluate�their�impact�on�
urban�hydrology.�The�layouts�will�be�developed�to�vary�3�aspects�of�the�impervious�pattern:�(i)�
connectivity�to�drainage,�(ii)�degree�of�clustering�versus�fragmentation,�and�(iii)�placement�
relative�to�flow�paths.�For�each�layout,�spatial�metrics�including�mean�patch�size,�edge�density,�
and�aggregation�index�will�be�computed�with�FRAGSTATS�software.�

To�relate�spatial�metrics�to�hydrologic�response�from�PCSWMM,�the�study�will�apply�two�global�
sensitivity�analysis�methods�(VARS�and�Sobol)�to�identify�influential�spatial�configuration�
metrics.�Relationships�between�PCSWMM�hydrologic�responses�and�spatial�metrics�will�be�
quantified�using�correlations,�multivariate�regression,�Elastic�Net�regression,�and�Generalized�
Additive�Models�(GAMs).�

Findings�will�inform�stormwater�design�that�accounts�for�the�spatial�arrangement�of�impervious�
surfaces,�with�the�goal�of�increasing�infiltration�and�reducing�surface�runoff.�By�identifying�
consistent�relationships�between�spatial�patterns�and�hydrological�responses,�the�study�will�
support�targeted�landscape�reconfiguration.�Ultimately,�this�research�can�support�cities�to�
adopt�resilient,�spatially�informed�stormwater�strategies�suited�to�continued�urban�growth�and�
changing�rainfall�regimes.�

BIO:�Sheilla�is�a�civil�engineer�with�5�years’�experience�in�conducting�hydrologic�studies,�hydraulic�design�of�
drainage�systems,�and�water-management�planning.�Currently�pursuing�her�PhD�in�urban�stormwater�management�
at�the�FAMU–FSU�College�of�Engineering,�Sheilla�continues�to�advance�her�interest�in�driving�sustainability�and�
climate-resilient�stormwater�planning�for�growing�cities.�



          
   

               
       

             
             

 
                  

            
                 

     
 

                 
               

            
              

                
    

 
                

              
              
                  

               
    

 
             

              
              
               

 
             
             

  
 
 

                 
                  

                

  

Towards�an�Algal�Bloom�Integrated�Forecast�System�in�the�Caloosahatchee-Lake�
Okeechobee-St.�Lucie�System�
Mauricio�E.�Arias,�David�A.�Kaplan,�Qiong�Zhang,�Hung�Q.�Nguyen,�Sajad�Soleymani�Hasani,�Enrique�
Orozco�Lopez,�Scott�Lee�Young,�Maitane�Olabarrieta�

1Department�of�Civil�and�Environmental�Engineering,�University�of�South�Florida,�Tampa,�FL,�USA�
2Engineering�School�of�Sustainable�Infrastructure�&�Environment,�University�of�Florida,�Gainesville,�FL,�USA�

Water�quality�is�a�critical�issue�in�south�Florida,�where�a�major�metropolis�has�sprawled�along�a�vast�
network�of�interconnected�water�ecosystems,�including�Lake�Okeechobee�and�the�Caloosahatchee�and�
St.�Lucie�estuaries.�Control�of�nutrients�and�algal�blooms�has�been�at�the�forefront�of�the�management�
discourse�about�this�water�network.�

Computational�modeling�is�not�new�in�the�region,�but�process-based�models�alone�have�not�been�able�to�
fully�capture�variability�and�extremes�in�water�quality�indicators�that�drive�major�ecological�and�societal�
impacts.�Considering�this�challenge,�our�interdisciplinary�team�has�been�developing�a�computational�
platform�to�accurately�predict�key�eutrophication�indicators�at�multiple�locations�along�the�south�Florida�
water�network.�This�talk�will�provide�an�overview�of�these�efforts,�with�emphasis�on�coupled,�Machine�
Learning-based�predictive�models.�

An�XGBoost�algorithm�is�used�to�predict�nutrient�patterns�in�Lake�Okeechobee,�with�SHapley�Additive�
exPlanations�suggesting�that�turbidity,�lake�stage,�and�water�temperature�are�the�main�predictors.�Algal�
biomass�along�the�canals�connecting�the�lake�with�the�estuaries�was�successfully�predicted�using�
XGBoost�and�Random�Forest�algorithms�with�a�time�lag�of�up�to�14�days.�To�improve�the�explanatory�
nature�and�predictive�power�of�these�models,�they�are�being�further�trained�with�simulations�from�
process-based�3D�hydrodynamic�models.�

The�forementioned�models�will�be�driven�by�Transformer�Neural�Network�(TNN)�generating�10-day�
forecasts�of�water�quantity�that�consider�water�operations�schedules�as�well�as�precipitation�forecasts.�
This�forecast�system�is�developed�in�collaboration�with�state�and�federal�water�management�agencies,�
with�the�goal�of�influencing�the�decision-making�process�for�water�management�in�South�Florida.�

Together,�these�efforts�advance�the�development�of�an�operational�water�quality�forecasting�framework,�
providing�a�pathway�toward�more�informed�and�adaptive�management�of�south�Florida’s�interconnected�
aquatic�systems.�

BIO:�Mauricio�Arias�is�an�associate�professor�of�water�resources�and�environmental�engineering.�He�has�published�
80�peer-reviewed�articles�in�top�scientific�journals�and�he�has�been�an�investigator�in�18�research�projects.�He�
recently�returned�from�being�a�Fulbright�Scholar�in�Mexico.�He�enjoys�paddling�along�the�Hillsborough�river.�



         
              
      
     

        
 

              
              

             
 

 
            
             

             
             

 
 

              
            

             
               

            
               

 
 

           
              

                  
            

          
 
 

                  
              

             
 

  

Resilient�Water�Utility�Planning:�Balancing�Supply�and�Fiscal�Risk�
Tirusew�Asefa1,�Hui�Wang1,�Sandro�Svrdlin1,�Lillian�Lau2,�Dan�Li3,�Patrick�Reed2,�Greg�Characlis3�

1Tampa�Bay�Water,�Clearwater,�FL�USA�
2Cornell�University,�Ithaca,�NY�USA�
1Unviersity�of�North�Carolina,�Chapel�Hill,�NC�USA�

Maintaining�a�high�level�of�water�supply�reliability�while�meeting�financial�obligations—such�as�honoring�
debt�covenants�and�ensuring�affordable�customer�rates—is�a�core�challenge�for�water�utilities.�Balancing�
these�objectives�is�further�complicated�by�uncertainties�in�water�demand�projections�and�hydroclimatic�
variability.�

Financial�performance�standards�are�essential�to�sustaining�strong�credit�ratings�and�favorable�
borrowing�terms.�Traditionally,�utilities�identify�the�timing�and�capacity�of�new�supply�infrastructure�
before�conducting�financial�viability�assessments,�treating�these�steps�as�sequential�and�based�on�
single,�deterministic�future�conditions.�This�approach�can�lead�to�over- or�under-investment�in�
infrastructure.�

To�address�this�limitation,�Tampa�Bay�Water�and�its�university�partners�developed�a�state-of-the-practice�
decision�support�framework�that�integrates�system�yield�and�reliability�modeling�(Systemwide�Reliability�
Evaluation,�SWRE)�with�a�Financial�Risk�Assessment�Tool�(FRAT).�The�coupled�SWRE–FRAT�framework�
enables�Tampa�Bay�Water�to�jointly�explore�the�supply–demand–finance�nexus�under�a�wide�range�of�
future�scenarios.�This�integration�quantifies�how�uncertainties�in�hydrology,�demand�growth,�and�
financial�conditions�affect�key�performance�metrics�such�as�debt�coverage�ratios�and�our�uniform�water�
rate.�

Moreover,�the�framework�supports�strategic�exploration�of�infrastructure�and�financial�adaptation�
pathways—examining�questions�such�as:�What�are�the�implications�of�introducing�a�new�supply�project�
in�a�given�year?�and�What�is�the�optimal�timing�for�bond�issuance�under�varying�assumptions�of�inflation,�
interest�rates,�and�repayment�structures?�Together,�these�capabilities�offer�utilities�a�robust,�risk-
informed�approach�to�aligning�infrastructure�investment�with�long-term�financial�sustainability.�

BIO:�Dr.�Asefa�leads�the�Systems�Decision�Support�group�at�Tampa�Bay�Water.�His�group�develops�and�implements�
a�variety�of�decision�support�models�to�guide�the�agency’s�week-to-week�operations,�seasonal�resources�
allocation,�annual�budgeting,�resources�assessment,�long-term�water�supply�and�financial�planning,�and�climate�
adaptation.�



       
 

            
            

 
             
            

            
             

              
               

         
 

                
              
            
              

               
              

 
              

           
             
             

            
               

          
               

           
   

 
 

                
               

              
     

  

Boosting�Compliance�with�Residential�Irrigation�Restrictions:�Evidence-Based�
Strategies�
A.T.�Ayodele,�A.�Joshi,�L.A.�Warner,�S.�Hundemer,�&�J.�Loizzo�

Department�of�Agricultural�Education�and�Communication,�University�of�Florida,�Gainesville,�FL,�USA�

Florida’s�rapid�population�growth�and�reliance�on�groundwater�has�intensified�concerns�about�water�
scarcity,�making�residential�irrigation�restrictions�a�critical�conservation�tool.�This�study�examined�
strategies�to�increase�compliance�with�these�restrictions�through�a�statewide�message�framing�
experiment.�Message�framing�refers�to�tailoring�communication�to�highlight�specific�benefits�or�values�
such�as�landscape�aesthetics�or�financial�savings.�Florida�residents�with�in-ground�irrigation�systems�(N�
=�256)�were�randomly�assigned�to�one�of�five�message�types:�aesthetic,�environmental,�financial,�social�
norms,�or�a�neutral�message�with�no�frame.�

The�Elaboration�Likelihood�Model�(ELM)�guided�the�research�that�will�be�shared�in�this�poster.�ELM�
explains�how�people�process�and�respond�to�persuasive�messages.�Results�showed�that�a�single�
message�exposure�did�not�significantly�increase�residents’�likelihood�of�seeking�information�about�
irrigation�restrictions�or�personally�following�the�rules.�Awareness�of�restrictions�was�also�relatively�low,�
with�just�over�half�of�respondents�(54.3%)�reporting�that�they�knew�such�rules�existed.�Instead,�
compliance�was�more�strongly�associated�with�factors�such�as�years�lived�in�Florida.�

The�poster�will�describe�findings�that�suggest�one-time�message�exposure�is�insufficient�to�influence�
irrigation�restriction�awareness�or�compliance�behavior�while�repeated�and�tailored�communications�
may�be�more�effective.�Beyond�one-way�messaging,�interactive�approaches�that�enable�dialogue�with�
local�experts,�combined�with�simple�self-monitoring�tools�like�adjustable�irrigation�timers,�may�help�
strengthen�compliance.�This�poster�will�highlight�these�evidence-based�strategies�by�comparing�the�
tested�message�frames�with�a�neutral�message�and�presenting�what�worked�and�what�did�not.�
Recommendations�will�emphasize�repeated�and�tailored�communication,�interactive�dialogue�with�
trusted�local�experts,�the�use�of�trusted�channels,�social�media�platforms,�and�practical�tools�to�
strengthen�compliance�and�promote�long-term�water�conservation�through�greater�adherence�to�
irrigation�restrictions.�

BIO:�Adeyinka�Ayodele�is�a�graduate�student�in�the�Department�of�Agricultural�Education�and�Communication�(AEC)�
at�the�University�of�Florida.�His�research�focuses�on�water�conservation�communication,�landscaping,�and�urban�
sustainability.�He�applies�behavioral�and�communication�theories�to�improve�public�compliance�with�water�policies�
and�promote�long-term�conservation�practices.�



          
              

   

             
              

  
             

 
               
              

            
             

              
             

               
                   
               

                  
               

            
                

              
           

              
              

                
            

               
         

 
 

                 
               

              
     

  

Numerical�Modeling�of�Pesticide�and�Fertilizer�Transport�in�South�Florida�
Paige�Babushkin1,�Wei�Mao1,�Marie�Cecil1,�Michael�Core1,�Ming�Ye1,�Ahmed�Elshall2,�Mewcha�Amha�
Gebremedhin2,�Nikolaos�Tziolas3�

1Department�of�Earth,�Ocean,�and�Atmospheric�Science,�Florida�State�University,�Tallahassee,�FL,�USA�
2Department�of�Bioengineering,�Civil�Engineering,�and�Environmental�Engineering,�Florida�Gulf�Coast�University,�Fort�Myers,�

FL,�USA�
3Department�of�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

The�escalating�use�of�pesticides�and�fertilizers�in�agriculture�poses�significant�concerns�for�water�quality�
and�environmental�health.�South�Florida�is�especially�vulnerable�due�to�its�tropical�climate,�supporting�
intensive�year-round�agriculture�and�frequent�pesticide�and�fertilizer�application,�elevating�the�potential�
for�contamination�of�surface�and�groundwater�systems.�The�region’s�geology�and�porous�limestone�
promote�rapid�infiltration,�increasing�the�vulnerability�of�the�Upper�Floridan�aquifer�and�nearby�surface�
waters.�The�Lake�Trafford�watershed�in�Collier�County�encompasses�agricultural�fields,�wetlands,�and�
urban�areas,�where�hydrologic�flow�directs�water�and�potential�pollutants�toward�the�lake.�Modeling�tools�
have�been�used�globally�to�study�the�transport�of�pesticides�and�fertilizers,�but�there�is�a�lack�of�research�
done�on�the�transport�in�regions�with�low�lying�topography,�sandy�soils,�and�manufactured�canal�
systems,�such�as�in�South�Florida.�This�research�aims�to�develop�a�numerical�model�using�the�Soil�and�
Water�Assessment�Tool�(SWAT)�to�simulate�the�transport�of�pesticides�and�fertilizers�within�the�Lake�
Trafford�watershed.�By�integrating�hydrologic,�soil,�land-use,�and�agricultural�management�data,�the�
model�will�quantify�pollutant�dynamics�and�assess�the�ability�of�SWAT�to�represent�nutrient�and�pesticide�
transport.�The�SWAT�model�will�be�constructed�using�U.S.�Geological�Survey�databases,�South�Florida�
Water�Management�District’s�DBHYDRO�database,�and�agriculture�management�practices�from�the�
University�of�Florida’s�Southwest�Florida�Research�and�Education�Center.�Model�outputs�will�be�validated�
using�data�from�DBHYDRO�and�water�samples�collected�from�surface�water�sources�in�Immokalee,�
Florida�in�June�of�2025.�This�research�will�enhance�understanding�of�pesticide�and�fertilizer�transport�in�
subtropical�watersheds�and�inform�sustainable�agricultural�management.�The�findings�aim�to�protect�
water�resources,�support�public�health,�and�strengthen�the�use�of�modeling�tools�like�SWAT�for�
evaluating�pollution�mitigation�strategies�in�Florida�and�similar�regions.�

BIO:�Paige�Babushkin�is�a�senior�at�Florida�State�University�studying�Environmental�Science�and�Public�Health.�With�
experience�in�hydrologic�modeling�and�water�chemistry,�she�plans�to�pursue�graduate�studies.�Her�research�
interests�center�on�sustainable�food�systems,�exploring�how�processes�affect�water�quality,�ecosystem�health,�
climate�change,�and�public�health.�



         
   

     
        
      

 
            

            
                

     
 

              
                 

              
             

            
              
        

 
              

                 
               

               
         

 
                 

             
                

            
             

              
         

 
 

                 
                

             

  

GIS-Based�Spatio-Temporal�Modeling�of�Green�Infrastructure�Co-Benefits�across�the�
State�of�Florida�
Jesse�Badu�Yeboah1,�Nasrin�Alamdari2�

1Florida�Agricultural�and�Mechanical�University,�Tallahassee,�FL,�USA�
2Florida�State�University,�Tallahassee,�FL,�USA�

Most�urban�areas�channel�stormwater�through�engineered�collection�systems�(gray�infrastructure)�and�
discharge�into�nearby�waterbodies,�usually�carrying�high�levels�of�pollutants.�However,�green�
infrastructure�makes�use�of�vegetation,�soils,�and�other�natural�processes�to�manage�water�and�provide�a�
safe�and�healthy�urban�environment.�

In�addition�to�these�functions�of�green�infrastructure,�there�are�several�social,�economic�and�
environmental�benefits�termed�as�co-benefits.�Yet,�a�major�barrier�to�wider�GI�adoption�is�that�many�of�
these�co-benefits�are�not�readily�quantified�and�monetized.�Allocating�valid�metrics�and�monetary�values�
is�pivotal�for�the�integration�into�decision-making�processes.�The�seemingly�unavailability�of�a�
comprehensive�monetary�value�of�GI�co-benefits�makes�them�invisible�in�traditional�cost-benefit�
appraisal.�As�a�result,�policymakers�and�planners�often�struggle�to�justify�GI�investments�when�
competing�with�more�easily�valued�gray�infrastructure�alternatives.�

Over�the�years,�progress�has�been�made�in�quantifying�these�co-benefits.�However,�these�quantified�co-
benefits�are�not�comprehensive�and�are�limited�to�a�few�green�infrastructures.�In�addition�to�the�valuation�
gap,�much�is�not�done�on�the�comprehensive�spatial�and�temporal�distribution�of�green�infrastructure�co-
benefits�in�monetary�terms.�Again,�there�is�limited�knowledge�on�investment�returns�and�the�persistence�
of�co-benefits�in�the�face�of�changing�climate�conditions.�

This�study,�therefore,�quantifies�the�monetary�value�of�a�full�range�of�co-benefits�of�green�infrastructures�
across�the�state�of�Florida�using�a�comprehensive,�multifaceted�and�consolidated�Excel-based�tool�
developed�by�Dr.�Nasrin�Alamdari�.It�further�examines�the�spatial�variation�of�the�co-benefits�in�counties,�
predict�their�probable�change�with�different�investment�time�frames,�evaluate�their�relative�cost-
effectiveness�against�historical�expenditure,�and�subject�them�to�test�under�projected�future�climates.�
This�will�provide�a�practical�and�actionable�framework�that�can�support�policy�buy-in,�funding�
justification,�and�strategic�planning�for�green�infrastructure�investment.�

BIO:�Jesse�Badu�Yeboah�is�an�Environmental�Specialist�and�Researcher�with�over�nine�years�of�experience�in�
environmental�monitoring,�water�and�air�quality�management,�and�occupational�health�and�safety.�He�has�proven�
ability�to�manage�field�data,�conduct�environmental�assessments,�and�contribute�to�peer-reviewed�research.�



          
    

              
           

      
 

            
                

           
               

              
                 

              
             

              
           

         
              

               
              
               

              
             

                 
             

              
             

 
 

                  
              
   

  

Contaminants�of�Emerging�Concern�and�Antimicrobial�Resistance�in�Great�Lakes�
Water�and�Fish�Species�
Tracie�R.�Baker,�Emma�VanderMeulen,�May�Thongthum,�Mallory�Llewellyn,�Alvin�Wu,�Joanne�Wang,�Aidan�
Keenan,�Carol�Miller,�Joseph�Bisesi,�Benjamin�Anderson,�and�Bridget�B.�Baker�

University�of�Florida,�Gainesville,�FL,�USA�

Contaminants�of�emerging�concern�(CECs),�including�PFAS�and�pharmaceutical�and�personal�care�
products�(PPCPs),�in�aquatic�ecosystems�pose�a�significant�One�Health�threat.�Prior�work�in�the�Lake�
Huron-Erie�corridor�(HEC)�documented�PFAS�bioaccumulation�and�biomagnification�across�the�aquatic�
food�web,�and�persistence�of�PPCPs,�including�antibiotics.�The�HEC�is�an�international�shipping�route�
border�with�Canadian,�contains�North�America’s�only�International�Wildlife�Refuge,�serves�as�a�drinking�
water�source�for�up�to�4�million�people,�and�is�a�major�destination�for�recreational�and�sustenance�
fishing.�We�investigated�more�than�150�PFAS/PPCPs�and�antibiotic�resistance�genes�(ARGs)�in�surface�
water�and�game�fish�to�characterize�sources�and�distribution�in�urban- and�wastewater-dominant�
ecosystems�and�assess�potential�aquatic�and�human�health�risks.�PPCP�and�ARG�numbers�and�
concentrations�were�greater�near�and�downstream�of�wastewater�treatment�plant�infrastructure;�site-
specific�anthropogenic�inputs�shaped�contaminant�profiles,�producing�significant�between-site�
differences�and�impacts.�To�investigate�One�Health�implications�of�these�persistent�CECs�in�this�social-
ecological�system,�we�collected�popular�game�fish�to�test:�PFAS�bioaccumulation�in�White�Bass;�and�
PPCPs�bioaccumulation�and�occurrence�of�antibiotic�resistant�genes�(ARGs)�in�Yellow�Perch�and�Walleye�
across�a�gradient�of�known�contamination.�Results�show�that�PFOS�is�most�commonly�implicated�in�
PFAS�bioaccumulation�across�game�fish�species.�ARGs�were�more�prevalent�in�areas�with�higher�
environmental�contaminant�burden.�Controlling�for�organ�type�and�location,�Walleye�had�2.52�more�
ARGs�compared�to�Yellow�Perch.�PFAS,�PPCPs,�and�ARGs�potentially�pose�a�risk�to�aquatic�food�webs�
and�public�health�via�ingestion�of�game�fish�at�environmentally-relevant�doses.�Establishing�an�
understanding�of�contaminant�distribution�in�the�HEC�is�critical�for�long-term�monitoring�and�assessment�
of�future�PPCPs�management�interventions�directed�at�human,�wildlife,�and�environmental�health.�

BIO:�Tracie�Baker�(DVM,�PhD)�is�an�associate�professor�in�the�Department�of�Environmental�and�Global�Health�at�
UF.�Her�laboratory�is�focused�on�multidisciplinary,�translational�toxicology�research�that�bridges�human,�animal�
and�environmental�health.�



           
   

                  
    

        
       
          

 
                 

           
             

                 
               
                

          
          

               
             

              
               

               
                  

               
          

          
               

              
 

 
 

               
                

    

  

Effectiveness�of�a�Peroxide-Based�Algaecide�Under�Flowing�Conditions�at�a�Lake�
Okeechobee�Outflow�Structure�
Albert�S.�Barbaretta1,�Bethany�C.�Ryder�1,�Haruka�E.�Urakawa1,�Serge�Thomas�1,�Jose�V.�Lopez�2,�Anna�
Wachinicka3,�and�Hidetoshi�Urukawa1�

1Florida�Gulf�Coast�University,�Fort�Myers,�FL,�USA�
2Nova�Southeastern�University,�Dania�Beach,�FL,�USA�
3South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

Lake�Guard®�Oxy�(LGOxy)�is�a�peroxide-based�algaecide�that�has�been�shown�to�be�effective�in�controlling�
cyanobacterial�harmful�algal�blooms�(cHABs),�including�Microcystis�aeruginosa,�in�various�regions�
worldwide.�M.�aeruginosa�produces�cyanotoxins�called�microcystins,�which�cause�a�variety�of�negative�
impacts�on�socio-ecological�systems�.�This�study�investigates�the�effect�of�LGOxy�at�the�Julian�Keen�Jr.�
Lock�&�Dam�(S-77)�outflow�structure,�Florida,�USA,�during�the�summer�Microcystis�bloom�season.�From�
June�to�July�2024,�three�field�applications�of�LGOxy�were�undertaken.�In�each�test,�water�quality�
parameters,�hydrogen�peroxide,�microcystin,�chlorophyll,�photosynthetic�activity,�and�the�phytoplankton,�
bacterioplankton,�and�zooplankton�communities�were�measured�immediately�before�and�after�
application,�as�well�as�24�and�48�hours�after�product�application.�Basic�summary�statistics�were�
performed�for�the�water�quality�data,�and�nonmetric�multidimensional�scaling�using�Bray-Curtis�distance�
measure�was�performed�for�the�phytoplankton�and�zooplankton�data�using�R,�RStudio,�and�GraphPad�
Prism.�Results�showed�that�the�hydrogen�peroxide�concentration�(≤�0.62�mg/L)�was�below�the�level�
required�to�disrupt�Microcystis�cells�as�the�applied�dose�was�insufficient.�The�necessary�doses�are�
determined�by�chlorophyll�a�levels,�which�were�too�low�(<�50�µg/L)�during�the�test.�In�addition,�heavy�
precipitation�and�strong�winds�before�and�during�the�field�study�period�likely�influenced�the�results.�
Chlorophyll�levels,�photosynthetic�activity,�and�microcystin�concentrations�were�not�significantly�
affected�by�LGOxy.�Similarly,�the�phytoplankton,�bacterioplankton,�and�zooplankton�communities�
showed�no�significant�response�to�the�treatment.�We�concluded�that�the�LGOxy�treatment�strategy�under�
low-chlorophyll�conditions�should�be�reevaluated�to�improve�its�effectiveness�in�controlling�HABs�in�lotic�
systems.�

BIO:�Albert�Barbaretta�is�a�graduate�student�working�in�Dr.�Hidetoshi�Urakawa’s�laboratory,�currently�working�
towards�his�MS�in�Environmental�Science.�His�research�interests�include�harmful�algal�blooms�and�studying�the�
impact�of�algicides�



        
 

               
   

            
    

              
             
            
          

 
              

               
                

                
                  

              
               

               
                
              

              
  

 
               

                 
               

              
              

             
           

             
 
 

                 
  

  

Addressing�Stakeholder�Goals�of�Seagrass�Conservation�through�Actionable�
Research�
Savanna�C.�Barry1,2,�Holly�Abeels2,�Mike�Allen1,�Edward�Camp�3,�Mark�Clark4,�Kelly�Grogan5,�Joshua�
Patterson3,6,�Laura�Reynolds4�

1University�of�Florida�IFAS�Nature�Coast�Biological�Station�Cedar�Key,�FL,�USA�
2�Florida�Sea�Grant�
3University�of�Florida�IFAS�School�of�Forestry,�Fisheries,�and�Geomatic�Sciences�Gainesville,�FL,�USA�
4University�of�Florida�IFAS�Soil�Water�and�Ecosystem�Sciences�Department�Gainesville,�FL,�USA�
5University�of�Wyoming�Department�of�Agricultural�and�Applied�Economics,�Laramie,�WY,�USA�
6University�of�Florida�IFAS�Tropical�Aquaculture�Lab,�Ruskin,�FL,�USA�

Florida’s�aquatic�preserves�are�established�by�law�and�managed�by�FL�Department�of�Environmental�
Protection�to�maintain�resources�for�the�benefit�of�future�Floridians.�The�Nature�Coast�Aquatic�Preserve�
(NCAP)�was�established�in�2020,�and�extensive�seagrasses�are�the�hallmark�of�this�preserve.�A�multiple�
stakeholder�driven�process�(MSP)�was�used�to�identify�and�prioritize�issues�and�actions�that�will�occur�
over�the�next�10�years.�Ten�of�these�actions�related�to�propellor�scarring�in�seagrass,�and�a�surprising�
amount�of�conversation�revolved�around�creating�no�motor�zones�to�reduce�propellor�scarring.�Previous�
scoping�efforts,�pilot�projects,�and�stakeholder�workshops�have�identified�a�suite�of�broad�actions�and�
decisions�that�could�be�made�to�address�propeller�scarring,�but�data�managers�need�to�inform�
specifically�how�and�where�to�act�are�lacking.�Based�on�these�priorities�and�previous�efforts,�we�
assembled�a�team�(managers�and�scientists�from�different�disciplines)�to�create�an�actionable�science�
project�to�address�the�uncertainties�(scientific,�legal,�and�community�buy�in)�preventing�propellor�scar�
management.�

First,�a�large-scale�mapping�effort�is�providing�spatial�specificity�and�identify�the�most�severely�scarred�
banks�in�the�study�area.�Then,�data�about�the�economic�tradeoffs�of�management�actions�and�data�about�
the�ecosystem�service�losses�in�scarred�banks�are�being�collected�and�combined�to�identify�optimal�
zones�for�action.�Finally,�practical�guidance�about�how�spatial�management�zones�can�be�implemented,�
how�decision-makers�prefer�to�receive�data,�and�specific�characteristics�of�scarred�seagrass�banks�is�
being�collated�to�provide�practical�information�that�managers�need�to�refine�decision-making�and�
enhance�communications.�Data�products�and�decision�pathways�are�continually�discussed�with�
stakeholders�through�a�diverse�advisory�committee�and�in�a�larger�stakeholder�summit.�

BIO:�Savanna�Barry�is�regional�specialized�extension�agent�at�UF�IFAS�Nature�Coast�Biological�Station�and�Florida�
Sea�Grant�



          
   

           
          

 
                  

                 
              

               
            

               
              

               
              

               
              

               
                    

              
             

                
            

              
 
 

                
                   

             
         

 

  

Automated�Mapping�of�Wetlands�and�Waterbodies�from�Mid-20th�Century�USGS�
Topographic�Maps�
Dhrubo�Barua,�Mark�C.�Rains,�Zamil�A.�Limon,�Kai�C.�Rains�

School�of�Geosciences,�University�of�South�Florida,�Tampa,�FL,�USA�

It�has�been�estimated�that�the�conterminous�United�States�and�the�State�of�Florida�have�both�lost�more�
than�half�of�their�wetlands�since�colonial�settlement.�However,�it�is�necessary�to�know�where�this�loss�
has�occurred�to�identify�where�function�has�been�impacted�and�where�wetland�preservation�and�
restoration�should�be�prioritized.�Efficient�mapping�of�wetland�loss�requires�a�digitized�map�of�the�
baseline�distribution�of�wetlands.�Scanned�images�of�USGS�topographic�maps�contain�standardized�
cartographic�symbols�to�represent�wetlands�and�waterbodies�within�a�reference�system�but�it�has�been�
challenging�to�isolate�this�information�to�create�historical�maps�specifically�of�wetlands�or�waterbodies.�
We�have�developed�a�streamlined�workflow�based�on�automated�extraction�of�wetland�symbology�from�a�
historical�set�(mid-20th�century)�of�USGS�topographic�maps�of�the�Indian�River�Lagoon�Watershed,�
Florida.�Our�procedure�is�based�on�U-net�CNN�architecture�and�is�conducted�within�ArcGIS�Pro�
environment.�We�created�training�and�testing�datasets�by�heads-up�digitization�of�wetland�symbology�on�
historical�USGS�topographic�maps�followed�by�export�as�binary�image–mask�pairs.�We�trained�the�U-net�
classifier�(RasNet-34�backbone)�with�a�max�epoch�size�30�and�a�batch�size�of�8�and�split�the�data�into�
90:10�for�training�and�testing.�Training�and�testing�loss�convergence�have�indicated�stable�model�
performance.�The�model�has�achieved�strong�results�for�background�classification�and�wetlands�have�
been�detected�with�high�recall�(>�0.90)�and�moderate�precision�(>�0.50).�These�results�demonstrate�the�
potential�of�convolutional�neural�networks�for�extracting�wetlands�from�historical�USGS�topographic�
maps,�while�also�highlighting�the�initial�challenge�of�reducing�false�positives�in�wetland�prediction.�

BIO:�Dhrubo�Barua�is�a�PhD�student�(Geography,�Environment,�and�Policy)�working�with�the�Ecohydrology�Research�
Group�in�the�School�of�Geosciences�at�the�University�of�South�Florida.�His�research�interests�lie�in�exploring�and�
developing�advanced�geospatial�techniques�to�enhance�spatial�analysis�and�decision-making�that�improve�water�
resource�management�across�different�environmental�and�socio-economic�contexts.�



             
  

          
                 

  
                 

  
 

             
                  

                
                 
                

               
                 

            
                 

             
               

             
             

             
               

               
               

                
                
           

 
 

                    
                

               
              

     

  

Effect�of�Variable�Nitrogen�Rates�on�Growth,�Yield,�and�Fruit�Quality�of�HLB-Affected�
Citrus�Trees�
Noor�Ul�Basar1,�Muhammad�Adnan�Shahid2,�and�Davie�M.�Kadyampakeni1�

1University�of�Florida,�Institute�of�Food�and�Agricultural�Sciences,�Citrus�Research�and�Education�Center,�Lake�Alfred,�FL,�
United�States�

2University�of�Florida,�Institute�of�Food�and�Agricultural�Sciences,�North�Florida�Research�and�Education�Center,�Quincy,�FL,�
United�States�

Huanglongbing�(HLB),�a�destructive�bacterial�disease,�has�devastated�the�citrus�industry�in�Florida,�
causing�substantial�fruit�yield�losses�each�year.�With�no�cure,�HLB�continues�to�pose�a�serious�threat�to�
maintaining�profitable�citrus�production.�One�of�the�key�problems�associated�with�HLB�is�the�loss�of�
fibrous�roots,�which�impairs�the�ability�of�trees�to�absorb�water�and�nutrients�from�the�soil,�ultimately�
leading�to�tree�decline�and�reduced�fruit�yields.�This�makes�nutrient�management�a�critical�strategy�for�
improving�the�growth�and�yield�of�HLB-affected�citrus�trees�by�ensuring�optimal�nutrient�availability.�In�
this�context,�this�study�was�conducted�to�evaluate�the�impact�of�different�nitrogen�(N)�rates�on�mature�
(30-year-old)�HLB-affected�sweet�orange�(Citrus�sinensis)�trees.�The�experiment�followed�a�randomized�
complete�block�design�with�five�N�treatments�(100,�150,�200,�250,�and�300�lb/acre)�and�4�replications.�
Tree�responses�were�assessed�over�two�growing�seasons�(2022-2024)�through�growth�metrics,�tissue�
nutrient�concentrations,�fruit�yield,�and�postharvest�fruit�quality.�Results�indicated�that�N�rates�had�no�
significant�effect�on�leaf�nutrient�concentrations,�canopy�volume,�or�trunk�cross-sectional�area,�while�
seasonal�variations�were�significant,�highlighting�the�season-specific�nutrient�demands�of�the�trees�and�
the�importance�of�seasonal�nutrient�management.�Fruit�yield�increased�markedly�(50–70%)�in�2024�
compared�to�2023,�independent�of�N�rates.�Similarly,�juice�percentage�rose�significantly�by�70–75%�in�
2024,�while�other�fruit�quality�parameters�such�as�soluble�solids,�juice�percentage,�titratable�acidity,�or�
the�total�soluble�solids�to�titratable�acid�ratio�remained�unaffected�by�N�levels.�These�findings�
underscore�the�limited�impact�of�N�rate�alone�on�mature�HLB-affected�citrus�trees,�while�highlighting�the�
critical�role�of�seasonal�factors�in�influencing�fruit�yield�and�quality,�emphasizing�the�need�for�seasonally�
tailored�nutrient�management�strategies�to�sustain�productivity�under�HLB�endemic�conditions.�

BIO:�Noor�Ul�Basar�is�a�Ph.D.�candidate�in�the�Department�of�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�
of�Florida.�His�research�focuses�on�developing�and�refining�Best�Management�Practices�(BMPs)�for�citrus�nutrition,�
with�a�particular�emphasis�on�mitigating�the�impacts�of�huanglongbing�(HLB)�disease.�Through�optimizing�nutrient�
management�strategies,�his�work�aims�to�sustain�citrus�productivity�while�enhancing�environmental�quality�within�
Florida’s�citrus�production�systems.�



         
 

            
      

        
 

               
              

            
               

            
      

 
               

             
              

            
          

 
           

              
                

           
 

            
           

           
          

 
 

                
              

            

  

Enhancing�Public�Trust�in�Drinking�Water:�Affordable�Groundwater�Treatment�
Solutions�
Hailey�Bauer1,�Sabrina�Roggero1,�Nolan�Nguyen1,2,�Maya�Stuhlmann1,�Maksymilian�Kruc1,�Jun�Kim1�

1Florida�Polytechnic�University,�Lakeland,�FL,�USA�
2City�of�Winter�Haven,�Winter�Haven,�FL,�USA�

Hydrogen�sulfide�(H₂S)�is�a�naturally�occurring�compound�in�the�Upper�Floridan�Aquifer�that�degrades�
water�quality�by�producing�odor,�corrosion,�and�turbidity�when�oxidized.�Although�unregulated�under�the�
U.S.�EPA�regulations,�elevated�H₂S�concentrations�reduce�drinking�water�quality,�damage�infrastructure,�
and�impact�aquatic�ecosystems.�This�study�seeks�to�understand�the�occurrence�of�H₂S�in�groundwater�
sources�and�evaluate�cost-effective�treatment�methods�to�improve�water�quality�and�strengthen�
community�confidence�in�public�systems.�

Field�sampling�was�conducted�at�municipal�treatment�facilities�using�portable�sensors�and�Hach�kits�to�
measure�H₂S�concentrations,�alongside�on-site�testing�of�pH,�dissolved�oxygen�(DO),�total�dissolved�
solids�(TDS),�and�total�chlorine.�Laboratory�analyses�using�a�total�organic�compound�(TOC)�analyzer,�
inductively�coupled�plasma�mass�spectrometry�(ICP-MS),�and�ion�chromatography�(IC)�further�quantified�
organic�content,�inorganic�species,�including�sulfates,�which�influence�H₂S�persistence.�

As�an�affordable�treatment�solution,�the�performance�of�surface-functionalized�granular�activated�
carbon�(GAC)�was�investigated.�Adsorption�isotherm�experiments�were�performed�with�four�GAC�types�to�
assess�reaction�kinetics�and�maximum�capacity.�Column�testing�is�planned�as�a�future�phase�to�simulate�
treatment�under�continuous�flow�conditions�and�evaluate�scalability�for�utility�operations.�

Experimental�results�indicate�that�GAC�absorption�effectively�reduces�H₂S�concentrations,�offering�a�
scalable�and�economically�viable�treatment�strategy�for�groundwater�systems.�This�integrated�field-
laboratory�research�highlights�practical�treatment�pathways�to�improve�water�quality,�safeguard�
infrastructure,�and�promote�public�trust�in�community�water�supplies.�

BIO:�Hailey�Bauer�is�a�research�assistant�and�Director�of�General�Operations�for�the�Student�Government�
Association�at�Florida�Polytechnic�University,�pursuing�an�M.S.�in�Engineering�Management.�She�conducts�research�
on�water�quality�and�treatment�strategies�with�Dr.�Jun�Kim’s�laboratory�team.�



         
 

   
             

   
 

              
          

              
             

             
           

              
             

              
              

              
             

           
 
 

                 
               

           

  

Simulating�Soil�Hydrologic�Dynamics�Using�Conventional�and�Machine�Learning�
Techniques�
Haimanote�K.�Bayabil�

University�of�Florida,�Agricultural�and�Biological�Engineering�Department,�Tropical�Research�and�Education�Center,�
Homestead,�FL,�USA�

Accurate�simulation�of�field-scale�soil�hydrology�is�pivotal�for�informed�agricultural�and�water�resource�
management�decisions.�The�Agricultural�Policy/Environmental�eXtender�(APEX)�model�and�the�Decision-
Support�System�for�Agro-technology�Transfer�(DSSAT)�model�are�established�tools�that�offer�insights�into�
hydrological�processes�and�crop�performance.�With�the�integration�of�diverse�data�sources,�including�
sensors,�IoT,�and�UAV�systems,�machine�learning�models�have�gained�prominence�in�simulating�
hydrological�processes�across�different�scales.�However,�achieving�precise�simulation�of�soil-water�
dynamics�remains�a�challenge.�Model�accuracy�is�contingent�on�the�selection�and�intended�use,�
necessitating�evaluation�based�on�measured�data.�This�study�evaluates�the�performance�of�APEX,�
DSSAT,�and�Machine�Learning�models�using�field�experiment�data�under�variable�irrigation�and�cropping�
systems.�The�presentation�underscores�the�strengths�and�limitations�of�each�model,�providing�clarity�on�
their�unique�contributions�to�soil�hydrology�simulation.�This�comparative�analysis�aids�in�identifying�the�
most�suitable�model�or�model�integration�for�specific�research�and�management�objectives,�contributing�
to�improved�field-scale�soil�hydrology�simulations�and�efficient�water�management�practices.�

BIO:�Dr.�Haimanote�Bayabil�is�an�Associate�Professor�of�Water�Resources�at�the�Tropical�Research�and�Education�
Center,�University�of�Florida,�USA.�His�research�focuses�on�developing�data-driven�decision�support�tools�and�
management�practices�to�promote�the�sustainable�use�of�freshwater�resources.�



          
 
        

            
         
          

 
            

             
          

               
              

                  
               

               
              

            
            

              
                 

            
         

              
              

            
        

 
               

          
       

 
 

                  
              

                
                    

                 
              

   

  

Waters�Through�Time:�SHINE�Project�VR/3D�Ecopoetic�Timelapse�of�Florida’s�
Springs�
Gabriele�Belletti1,�Delaney�Johnson2,�and�Jennifer�Purington�

1Department�of�Languages,�Literatures,�and�Cultures,�University�of�Florida,�Gainesville,�FL,�USA�
2�Honors�alumna,�University�of�Florida,�Gainesville,�FL,�USA�
3�Digital�Worlds�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

SHINE�(Sciences,�Humanities,�Intelligence,�Nurturing�Emotions)�is�an�interdisciplinary�project�at�the�
University�of�Florida�that�uses�ecopoetry,�immersive�virtual�reality�(VR),�interactive�3D�environments,�
artificial�intelligence,�and�neuroscience�to�address�Environmental�Generational�Amnesia�(EGA)�
surrounding�Florida’s�springs.�In�this�presentation,�we�focus�on�the�project’s�core�feature:�a�newly�
developed�timelapse�that�makes�visible�fifty�years�of�ecological�change�in�selected�Florida�springs.�
The�timelapse,�created�by�a�UF�alumna�from�the�Digital�Worlds�Institute�who�serves�as�the�project’s�lead�
digital�artist,�is�embedded�within�an�immersive�VR�and�3D�environment�structured�by�an�ecopoem�
authored�by�a�UF�undergraduate�from�Florida.�As�participants�move�through�the�experience,�they�traverse�
a�narrative�trajectory�that�juxtaposes�historical,�present,�and�projected�future�conditions�of�the�springs.�
Visual�transformations�of�water�clarity,�flow,�and�surrounding�landscapes�are�synchronized�with�
spatialized�poetic�voice,�soundscapes,�and�archival�materials,�inviting�users�to�perceive�environmental�
degradation�not�as�a�statistic�but�as�an�embodied,�emotionally�charged�passage�through�time.�
We�will�present,�for�the�first�time,�excerpts�of�the�timelapse�experience�and�discuss�insights�from�initial�
pilot�sessions�with�undergraduate�and�community�participants.�Drawing�on�EEG-based�measures�of�
affective�response,�self-report�surveys�(place�attachment,�nature�connectedness,�pro-environmental�
intentions),�and�qualitative�reflections,�we�explore�how�this�arts- and�data-informed�timelapse�can:�(1)�
counteract�EGA�by�re-establishing�a�felt�sense�of�ecological�“baseline”;�(2)�foster�deeper�emotional�
engagement�with�freshwater�ecosystems;�and�(3)�support�communication�and�education�around�water�
quality,�groundwater�extraction,�and�spring�protection�in�Florida.�

By�centering�a�time-based�visual�narrative�within�an�interdisciplinary�framework,�SHINE�offers�a�model�for�
how�humanities-driven�storytelling,�immersive�technologies,�and�environmental�sciences�can�work�
together�to�help�communities�remember—and�reimagine—their�waters.�

BIO:�Gabriele�Belletti�is�Assistant�Professor�of�Italian�and�French�at�the�University�of�Florida�and�Editor-in-Chief�of�
Delos:�A�Journal�of�Translation�and�World�Literature.�His�research�spans�the�environmental�humanities,�
contemporary�Italian�and�French�poetics,�and�neo-phenomenological�aesthetics.�He�is�author�of�Objet�et�sujet�dans�
les�miroirs�de�la�poésie�and�editor�of�volumes�and�special�issues,�including�La�«Poetica»�e�le�sue�interpretazioni.�His�
scholarship�and�translations�appear�in�international�journals.�As�a�poet,�he�has�published�Krill�and�Tok,�with�
reflections�by�Fabio�Pusterla�and�Serenella�Iovino.�He�coordinates�the�SHINE�project,�linking�ecopoetry,�
neuroscience,�and�technology.�



            
            

        
             
          
          

             
            

 
             

              
              
            

               
           

                
             

            
       

 
                 

            
            

                
             

              
 

            
              

             
              

       
 
  

Trace�Elements�in�the�Mara�River:�Implications�for�Water�and�Ecosystem�Health�
Joshua�Benjamin1,�Jacqueline�Gerson2,�Christopher�L�Dutton1,�Joseph�Gathua3,�Edward�Njagi3,�Blandina�
Lugendo4,�David�Post5 and�Amanda�L.�Subalusky1�

1�Department�of�Biology,�876�Newell�Drive,�University�of�Florida,�Gainesville,�Florida,�USA�
2�College�of�Agriculture�and�Life�Sciences,�Cornell�University�
3�Ichthyology�Zoology�Section,�National�Museums�of�Kenya,�Nairobi,�Kenya�
4Department�of�Aquatic�Sciences�and�Fisheries�Technology,�University�of�Dar�es�Salaam.�
5Department�of�Ecology�and�Evolutionary�Biology,�Yale�University,�New�Haven,�Connecticut,�USA�

The�release�of�trace�elements�from�both�natural�and�anthropogenic�sources�increasingly�threatens�
freshwater�ecosystems�worldwide.�In�the�Mara�River�basin,�geogenic�inputs�from�soil�erosion,�rock�
weathering,�and�the�dissolution�of�soluble�mineral�salts�are�compounded�by�agricultural�runoff,�urban�
stormwater,�untreated�industrial�and�hospital�effluents,�and�mining�discharges.�These�metals�and�
metalloids�readily�sorb�to�suspended�particles�and�accumulate�in�river�sediments,�posing�chronic�risks�to�
aquatic�organisms�and�downstream�water�users.�Despite�mounting�concerns,�no�comprehensive�basin-
wide�assessment�of�trace�element�contamination�in�the�Mara�River�has�yet�been�undertaken.�This�study,�
therefore,�investigates�the�spatial�and�temporal�distribution�of�several�trace�elements,�including�lead�
(Pb),�arsenic�(As),�mercury�(Hg),�and�cadmium�(Cd),�across�surface�water,�sediments,�
macroinvertebrates,�and�fish�along�the�longitudinal�gradient.�

We�found�the�Total�mercury�(Hg)�concentrations�peaked�at�the�upstream�Mau�Forest�site�(M1)�in�both�
surface�water�and�sediment,�then�declined�steadily�toward�downstream�locations.�Within�the�
macroinvertebrate�community,�members�of�the�family�Perlidae�accumulated�significantly�more�Hg�than�
all�other�families�sampled.�In�fish,�lead�(Pb)�levels�were�highest�in�Amphilius�lujani,�with�Clarias�
gariepinus�exhibiting�the�second-highest�concentrations�across�the�basin.�Arsenic�(As)�followed�a�similar�
pattern,�reaching�maximum�concentrations�in�lujani�and�the�next�highest�in�Labeo�victorianus.�

These�findings�highlight�the�combined�influence�of�headwater�contaminant�inputs�and�species-specific�
bioaccumulation�dynamics�on�the�distribution�of�trace�elements�in�the�Mara�River.�By�comparing�
concentrations�among�these�abiotic�and�biotic�compartments,�we�provide�the�first�basin-wide�baseline�
data�critical�for�future�monitoring�and�for�informing�evidence-based�management�of�water�quality�and�
ecosystem�health�in�East�Africa’s�Mara�River.�



          
     

           
      

     
 

             
            

            
                

            
             

             
             

              
             

                 
               
                

            
               

             
             

                
                

                 
                  

  
 
 

                   
                

            

  

Impact�of�On-Farm�Management�Decisions�on�Corn�Production:�A�Four-Year�
Analysis�from�the�STEP�Program�
Shiva�Bhambota1,�Vivek�Sharma1,�Kevin�Athearn2,�Carson�Jones2and�Amanda�Phillis2�

1University�of�Florida,�Gainesville,�FL,�USA�
2NFREC,�Suwannee�Valley,�IFAS,�UF�

The�Florida�Stakeholder�Engagement�Program�(STEP),�also�known�as�UF-TAPS,�is�an�innovative,�
participatory�extension�and�research�platform�designed�to�evaluate�agronomic�practices�while�assessing�
grower�perceptions�toward�the�adoption�of�Best�Management�Practices�(BMPs)�and�agricultural�
technologies.�From�2022�to�2025,�the�program�engaged�59�grower�and�partner�teams�in�a�competitive,�
real-world�farm�simulation,�where�participants�made�independent�decisions�on�hybrid�selection,�seeding�
rate,�irrigation,�nitrogen�application,�insurance,�and�marketing.�The�program�aimed�to�address�critical�
challenge�of�increasing�outreach�by�understanding�grower�perceptions�on�BMPs.�Over�four�growing�
seasons,�the�study�investigated�the�effects�of�environmental�variability�and�management�decisions�on�
corn�yield,�profitability,�and�resource�use�efficiency.�Key�indices�such�as�the�Water�Nitrogen�
Intensification�Performance�Index�(WNIPI)�were�calculated�to�quantify�efficiency.�Over�the�years,�rainfall�
varied�widely�from�492�mm�(2022)�to�947�mm�(2024)�and�498�mm�(2025)�which�significantly�influenced�
outcomes.�Rainfall�had�the�strongest�negative�correlation�with�both�yield�and�profitability�(R²�=�–0.86),�
highlighting�the�risks�posed�by�climatic�variability.�For�example,�in�2023,�increased�nitrogen�input�and�ET�
were�strongly�associated�with�yield.�Conversely,�nitrogen�input�and�evapotranspiration�(ET)�showed�
strong�positive�correlations�with�yield�(R²�=�0.72�and�0.61,�respectively),�with�diminishing�returns�beyond�
231–267�kg/ha�of�nitrogen.�Ideal�irrigation�volumes�ranged�annually�between�7–12�inches.�Hybrid�
performance�varied�by�year,�but�cultivars�such�as�Pioneer�P2042VYHR,�P1767TYHR,�and�Dyna-Gro�
57VC51�consistently�achieved�higher�yields.�The�average�yield�across�all�plots�and�years�was�14.4�t/ha,�
with�nitrogen�input�averaging�217�kg/ha�and�irrigation�7.55�in.�PCA�revealed�that�in�2022�Yield�
performance�was�relying�less�on�heavy�inputs,�while�in�2023�yields�were�driven�by�higher�input�intensity,�
2024�which�is�the�wettest�year�was�highly�affected�by�rainfall�and�lastly,�2025�was�highly�affected�by�
irrigation.�

BIO:�Dr.�Shiva�Bhambota�working�as�Post�Doctoral�research�associate�with�more�than�7�years�of�experience�in�the�
field�of�precision�agriculture�and�extension�education.�He�has�been�working�on�projects�like�Florida�Stakeholder�
Engagement�program�(STEP)�and�assessing�the�impact�of�rotational�cover�Crops.�



         
      

                 
 

              
            

               
             

               
              
             

             
             

              
              

           
               
              

              
           

              
           

          
           

         
 
 

                    
                  

             
  

  

SHAPE-SSA:�A�region-specific�Soil�Health�Assessment�Protocol�and�Evaluation�
Moges�Kidane�Biru,�Marcio�R.�Nunes�

Department�of�Soil,�Water,�and�Ecosystem�Sciences/Global�Food�Systems�Institute,�University�of�Florida,�Gainesville,�FL,�USA.�

Soil�health�reflects�the�interaction�of�chemical,�Biological,�and�physical�processes�that�shape�key�
ecosystem�functions�such�as�nutrient�cycling,�water�retention,�and�crop�productivity.�However,�large-
scale�assessment�remains�challenging�in�tropical�regions�due�to�limited�access�to�reliable�data�and�
tools.�Using�28,738�georeferenced�topsoil�samples�from�across�Ethiopia,�we�develop�a�scalable�
framework�for�predicting�and�evaluating�soil�organic�carbon�(SOC),�a�primary�and�integrative�indicator�of�
soil�health�in�tropical�agroecosystems.�We�begin�by�compiling�73�environmental�covariates�grounded�in�
the�SCORPAN�framework�capturing�soil,�climate,�vegetation,�and�terrain�attributes.�To�enhance�model�
parsimony�and�interpretability,�we�apply�seven�feature�selection�methods�and�aggregate�their�results�
using�robust�rank�aggregation.�This�process�yields�a�Minimum�Interpretable�Predictor�Set�(MIPS)�
dominated�by�texture,�taxonomy,�and�climate�variables,�which�collectively�explain�over�75%�of�SOC�
variability.�Implemented�via�XGBoost�and�interpreted�using�SHAP�values,�the�model�achieves�a�70%�
reduction�in�dimensionality�while�preserving�ecological�transparency.�Remarkably,�just�three�predictors�
texture�class,�WRB�suborder,�and�mean�annual�temperature�account�for�78%�of�global�model�attribution,�
aligning�with�pedogenic�theory�and�offering�a�mechanistic�understanding�of�SOC�dynamics.�Building�on�
this�predictive�core,�we�introduce�SHAPE-SSA,�a�region-specific�SOC�assessment�tool�based�on�Bayesian�
hierarchical�modeling.�By�generating�cumulative�distribution�functions�(CDFs),�this�framework�expresses�
SOC�scores�as�percentiles�relative�to�soils�with�similar�inherent�properties�and�climate.�Unlike�fixed-
threshold�benchmarks,�SHAPE-SSA�accounts�for�local�carbon�stabilization�potential�and�provides�
uncertainty-aware,�peer-grouped�evaluations.�Together,�these�two�components�offer�a�practical,�
interpretable,�and�regionally�adapted�solution�for�soil�health�monitoring�supporting�climate-smart�
agriculture,�restoration�planning,�and�evidence-based�policy�across�diverse�landscapes.�

BIO:�Moges�Kidane�Biru�is�a�PhD�candidate�in�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�of�Florida.�He�
has�over�14�years�of�experience�in�soil,�water�and�ecosystem�health�research,�soil�mapping,�GIS,�and�land�
management.�His�work�develops�region-specific�soil�health�assessment�tools�to�support�sustainable�agriculture�
and�policy.�



         
 

     
           

 
            

              
               

              
               

            
             

            
            

               
             

               
           

     
 
 

                 
               

            
       

  

Forecasting�Monthly�Streamflow�in�West-Central�Florida�using�Statistical�Machine�
Learning�
Jia-Yi�Ling,�Nikolay�A.�Bliznyuk�

Department�of�Agricultural�and�Biological�Engineering,�University�of�Florida,�FL,�USA�

Accurate�streamflow�forecasting�is�essential�for�eƯective�water�resource�management�in�west-central�
Florida,�where�diverse�water�sources�and�sensitive�aquifers�require�careful�balancing�of�human�and�
ecosystem�needs,�especially�during�the�dry�season�when�eƯicient�water�allocation�is�needed�to�lower�
environmental�and�financial�cost.�This�study�systematically�evaluates�a�suite�of�statistical�and�machine�
learning�models�for�monthly�streamflow�prediction�at�13�stations�across�the�region.�Models�integrate�both�
local�hydrometeorological�data�and�large-scale�climate�drivers,�notably�Niño�indices�reflecting�ENSO�
teleconnections,�to�capture�the�complex�interplay�between�global�climate�patterns�and�local�watershed�
processes.�Incorporation�of�spatial�information�further�improves�forecast�accuracy�in�some�models;�
however,�station-specific�local�models�remain�competitive�across�most�locations.�Analysis�also�revealed�
that�forecast�accuracy�was�highest�at�stations�with�larger�catchment�areas�and�more�agricultural�land�
use,�and�that�model�performance�varied�according�to�hydrogeological�conditions.�These�findings�highlight�
the�value�of�flexible,�data-driven�modeling�frameworks�that�leverage�both�climate�signals�and�local�data,�
providing�practical�guidance�for�optimizing�streamflow�prediction�and�supporting�sustainable�water�
supply�planning�in�ENSO-influenced�watersheds.�

BIO:�Dr.�Bliznyuk�is�an�Associate�Professor�of�Statistics�at�UF,�with�appointments�in�ABE,�Biostatistics,�Statistics,�
and�ECE.�His�research�has�three�intertwined�methodological�statistics�thrusts:�(i)�statistical�machine�learning�for�
predictive�modeling,�(ii)�Bayesian�analysis�for�integrative�informatics,�predictive�modeling�and�uncertainty�
quantification�and�(iii)�modeling�for�dependent�data.�



            
   

       
          

 
                
                   

               
                 

               
               

                
             

      
 

               
              

              
               
              

               
               

               
            

                
 
 

                    
                

      

  

The�Swamp�for�the�Springs:�An�Educational�Campaign�to�Connect�the�Community�
with�Florida�Springs�
Lexi�Bolger,�Sadie�Mills,�Megan�Ennes�

Thompson�Earth�Systems�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

More�than�93,000�students,�faculty,�and�staff�make�up�the�University�of�Florida�(UF)�community,�and�
many�of�them�visit�or�recreate�in�Florida’s�springs�during�their�time�at�UF.�The�Swamp�for�the�Springs�
campaign�aimed�to�educate�the�UF�community�about�Florida’s�springs�and�how�members�can�protect�
springs�resources.�We�piloted�a�survey�on�the�UF�campus�to�collect�baseline�information�about�the�UF�
community’s�knowledge�of�Florida’s�springs�and�how�members�use�them.�We�distributed�the�survey�in�
November�2024�and�gathered�355�responses,�which�revealed�that�40%�of�respondents�visited�the�springs�
in�the�past�year.�While�98%�of�respondents�recognized�nutrient�pollution�as�a�threat,�only�75%�
understood�that�improper�recreation�can�harm�springs.�Among�respondents,�87%�reported�engaging�in�
behaviors�that�may�damage�springs.�

Using�the�survey�results,�we�developed�digital�and�educational�materials�to�educate�the�UF�community�
on�responsible�recreation�at�the�springs.�In-person�outreach�events�engaged�over�2,000�UF�community�
members�through�activities�like�a�Florida�springs�conservation�trivia�night,�an�interactive�theater�event�
about�manatees�and�springs�conservation,�and�tabling�with�UF’s�Marston�Science�Library�and�the�UF�
Office�of�Sustainability.�Instagram�posts�explained�key�springs�terms�and�shared�actions�for�springs�
protection.�The�social�media�content�reached�nearly�3,000�users.�This�fall,�we�hosted�an�interactive�
presentation�about�Florida�LAKEWATCH�and�how�monitoring�the�quality�of�our�water�helps�manage�and�
understand�the�diversity�of�Florida’s�aquatic�ecosystems.�We�also�created�a�website�that�outlines�the�
campaign’s�main�messages,�project�news,�and�encourages�UF�community�involvement�in�conservation�
efforts.�This�content�can�continue�to�be�shared�with�the�UF�community�after�the�campaign's�end.�

BIO:�Lexi�Bolger�was�the�outreach�coordinator�for�the�Swamp�for�the�Springs�campaign�and�is�a�doctoral�student�in�
Interdisciplinary�Ecology.�She�is�a�graduate�assistant�at�TESI�and�has�experience�in�creating,�implementing,�and�
evaluating�environmental�education�and�communication�programming.�



          
     

         
         

 
              
              

             
             

                   
                   
               

              
                       

                 
                 

              
                

                
          

 
 
  

Physiological�and�Nutritional�Dynamics�of�Young�Macadamias�Tree�to�Nitrogen�
Fertilization�under�Acidic�Substrate�Conditions�
Lopes�Bonda,�Ahmad�A.�Omar�and�Davie�M.�Kadyampakeni�

UF/IFAS,�Citrus�Research�and�Education�Center,�Lake�Alfred,�Florida�

Nitrogen�(N)�fertilization�is�essential�for�the�early�development�of�macadamia�trees.�However,�excessive�
nitrogen�application�under�acidic�conditions�impairs�root�growth�and�reduces�nutrient�use�efficiency.�This�
study�assessed�the�physiological�and�nutritional�responses�of�young�Macadamia�tetraphylla�trees�to�
increasing�nitrogen�application�rates�in�acidic�substrate.�A�completely�randomized�block�design�(CRBD)�
was�implemented�with�four�nitrogen�rates�(1,�2,�3,�and�4�g�per�tree),�each�with�five�replicates.�The�
selected�rates�were�based�on�the�Australian�nursery�recommendation�of�6�g�per�tree,�with�3�g�as�the�
standard�for�young�trees,�1�g�representing�deficiency,�and�4�g�simulating�excess.�Nitrate�(NO₃⁻–N)�
concentrations�increased�linearly�(R²�=�0.71,�p�<�0.001).�Ammonium�(NH₄⁺–N)�concentrations�were�not�
significantly�affected�up�to�3�g�N�per�tree�but�increased�at�4�g�N�per�tree�(p�<�0.01).�Substrate�pH�declined�
linearly�from�5.0�to�4.2�(R²�=�0.68,�p�<�0.001),�indicating�progressive�acidification.�Nitrogen�content�in�
leaves,�trunk,�roots,�and�total�plant�increased�with�higher�application�rates�(R²�=�0.52–0.97,�p�<�0.05).�
However,�total�Biomass�and�nitrogen�accumulation�did�not�differ�significantly�among�treatments�(p�>�
0.05).�Root�dry�mass�decreased�linearly�(p�=�0.004),�and�nitrogen�utilization�efficiency�declined�in�leaves�
and�roots�(R²�=�0.60–0.63,�p�<�0.001).�These�results�demonstrate�that�while�nitrogen�fertilization�increases�
tissue�nitrogen�concentration,�excessive�application�intensifies�acidification�and�inhibits�root�
development.�

https://0.60�0.63
https://0.52�0.97


             
     

         
 

                 
           
               

                   
              

            
 

              
                   

                
              

                
               

 
                 

                 
                 

             
 
 

                 
              

             
       

  

Taylor�Creek�Reservoir�/�St.�Johns�River�Water�Supply�Project�Water�Yield�Analysis�
Tara�Bongiovanni,�and�Tom�Jobes�

St�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

The�Taylor�Creek�Reservoir�(TCR)�/�St.�Johns�River�(SJR)�Water�Supply�Project�aims�to�enhance�the�
reservoir's�water�supply�potential�to�meet�increasing�demands�while�addressing�environmental�
concerns.�The�project�has�two�phases:�Phase�I,�the�TCR�Improvements�Project,�involves�raising�the�
containment�dam�and�increasing�the�flood�control�regulation�level�by�3�feet�(ft)�to�44.7�ft�above�the�North�
American�Vertical�Datum�of�1988�(NAVD88).�Phase�II�includes�constructing�infrastructure�to�divert�water�
from�Lake�Poinsett�to�TCR�and�deliver�water�to�central�Florida.�

A�long-term�hydrologic�and�hydrodynamic�model�was�developed�to�evaluate�water�supply�yields�for�
Phase�I�and�Phase�II�of�the�project.�Between�phases�I�and�II,�fifteen�scenarios�were�modeled�that�differed�
in�releases�from�TCR,�diversions�from�Poinsett,�and�inclusion�of�the�rediversion�projects.�Water�yield�was�
determined�by�gradually�increasing�withdrawals�in�each�scenario�until�the�resulting�flows�and�stages�
failed�to�meet�the�Minimum�Flows�and�Levels�(MFLs)�criteria�at�the�four�assessment�locations:�Taylor�
Creek�at�Nova�Road�and�the�St.�Johns�River�near�Christmas,�Sanford,�and�DeLand.�

Surface�water�availability�in�the�Middle�SJR�was�also�evaluated.�Withdrawals�of�up�to�100�mgd,�consistent�
with�the�2012�Water�Supply�Impact�Study,�were�modeled�at�various�sites�along�the�Middle�SJR,�including�
Lake�Monroe�and�Yankee�Lake.�Results�indicate�that�a�positive�MFLs�freeboard�exists�at�the�SJR�near�
Sanford�and�near�DeLand,�confirming�additional�water�supply�potential�from�the�Middle�SJR.�

BIO:�Tara�Bongiovanni�is�an�Engineering�Scientist�with�the�St.�Johns�River�Water�Management�District.�She�has�
extensive�experience�in�water�resources,�including�remote�sensing�of�soil�moisture,�spring�monitoring,�and�
hydrologic�modeling.�Her�current�modeling�work�supports�sustainable�water�management�by�balancing�ecological�
needs�and�future�regional�water�supply�demands.�



            
  

            
            
             

 
            

            
              

             
               

                
              

            
              

             
                 

          
 

             
             

                
              

               
              

               
           

 
 

                   
              

       

  

TEK�in�Tech:�Evaluating�Baseline�Flood�Models�for�Fusion�with�Traditional�Ecological�
Knowledge�(TEK)�
Rio�Bonham1,�Rafael�Muñoz-Carpena1,�Henry�Medeiros1,�Nasser�Najibi1,�and�Stephen�Perz2�

1Department�of�Agricultural�&�Biological�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�
2Department�of�Sociology�and�Criminology�&�Law,�University�of�Florida,�Gainesville,�FL,�USA�

Flooding�regularly�endangers�lives�and�imposes�economic�hardships�and�displacement�on�affected�
communities.�Climatological�and�hydrological�modelers�seek�to�build�useful�computer�models�that�
assist�in�understanding�flood�processes�and�making�estimations�about�future�flooding,�with�the�ultimate�
goal�of�informing�community�mitigation�and�response�practices.�Low�density,�sparse�population�(i.e.�
rural,�tribal,�etc.)�lands�tend�to�be�disproportionately�affected�by�localized�flash�flooding.�These�areas�
also�tend�to�have�a�scarcity�of�local�structured�data�on�hydrological,�weather�and�landscape�conditions�
that�are�needed�to�build�effective�models.�However,�Indigenous�communities�in�these�areas�hold�
insightful�traditional�ecological�knowledge�(TEK)�that�is�often�overlooked.�This�TEK,�encompassing�
established�cultural�understanding�of�the�landscape�based�on�deep�historical�knowledge�and�records�of�
rare�events,�can�provide�crucial�information�for�flood�models.�Location-specific�TEK�reaches�back�
thousands�of�years�for�communities�not�fully�displaced�from�their�homelands,�as�is�the�case�with�our�
partners,�the�Blackfeet�Nation,�Amskapi�Pikuni,�in�northern�Montana.�

This�research�aims�to�develop�an�artificial�intelligence�(AI)-based�hybrid,�multimodal�framework�that�
integrates�TEK�unstructured�data�(e.g.�oral�histories,�text�documents)�and�structured�environmental�data�
(e.g.�satellite�data,�streamflow)�to�enhance�the�prediction�of�floods.�One�key�facet�of�this�overarching�
work�is�to�choose�the�best�baseline�for�TEK-enhanced�model�construction�and�performance�evaluation.�
This�poster�will�present�what�models�are�available�for�our�application,�key�considerations�for�their�
implementation,�and�performance�comparison�for�locations�on�the�Blackfeet�Nation.�This�is�a�companion�
to�the�oral�presentation�submitted�by�Dr.�Rafael�Muñoz-Carpena�about�the�larger�project,�aiming�to�
provide�additional�detail�and�facilitate�increased�one-on-one�discussion�about�the�work.�

BIO:�Rio�Bonham�is�a�PhD�student�in�the�Department�of�Agricultural�and�Biological�Engineering�at�the�University�of�
Florida.�His�research�lies�at�the�intersection�of�hydrological�modeling,�advanced�Artificial�Intelligence�techniques,�
and�Traditional�Ecological�Knowledge�of�Indigenous�communities.�



          
 

           
         

            
 

              
                 

              
               

                 
     

 
               

                 
               

              
               

              
                  

            
 

                
                 

                 
               

                  
              

 
 

                 
                 

               
  

 

  

Optimizing�Urban�Drainage�System�with�Green�Infrastructure�for�Coastal�Cities�
Resilience�
Artur�Borgo1,2,�Aurélio�Azevedo�Barreto�Neto1�and�Mariangela�Dutra�de�Oliveira1�

1Federal�Institute�of�Espírito�Santo�(IFES),�Vitória,�ES,�Brazil�
2Municipal�Department�of�the�Environment�of�Vila�Velha,�Vila�Velha,�ES,�Brazil�

Globally,�many�low-lying�coastal�cities�face�growing�challenges�related�to�urban�flooding,�intensified�by�
imperviousness�and�climate�change.�In�Vila�Velha/ES,�the�main�mitigation�measure�is�an�extensive,�costly�system�of�
Stormwater�Pumping�Stations�(SPS).�Reliance�on�this�gray�infrastructure,�with�uncertain�operational�longevity�and�
high�maintenance�and�energy�costs,�highlights�the�need�for�sustainable�strategies.�This�study�proposes�evaluating�
Green�Infrastructure,�via�a�Low�Impact�Development�(LID)�approach,�as�a�tool�for�optimizing�the�drainage�system�
and�enhancing�municipal�water�resilience.�

The�research�develops�a�Water�Infrastructure�Optimization�Model�integrating�SPS�operation�and�LID�practices.�The�
study�area�comprises�a�representative�sub-basin�within�the�Canal�da�Costa�Watershed.�It�was�selected�for�its�
vulnerability�to�flooding�due�to�populous�neighborhoods�and�high�imperviousness,�establishing�it�as�an�ideal�
scenario�for�validating�green�infrastructure�feasibility.�Through�hydrological�and�hydraulic�simulations�in�the�SWMM�
software,�different�scenarios�for�the�large-scale�adoption�of�Rainwater�Harvesting�Tanks�will�be�evaluated.�The�
simulation�network�focuses�on�macro-drainage�and�adopts�boundary�conditions�aligned�with�the�original�SPS�
design�premises.�The�model�aims�to�quantify�the�reduction�in�runoff�volume�and�the�consequent�alleviation�of�the�
SPS�operational�load,�providing�technical�subsidies�for�planning�and�public�policy�formulation.�

The�research�proposition�is�to�integrate�gray�and�green�infrastructure�with�a�rigorous�methodological�design,�aiming�
to�obtain�results�that�demonstrate�the�economic�and�environmental�value�of�LID�in�mitigating�urban�floods�and�
reducing�the�energy�and�operational�costs�of�the�SPS.�The�study�seeks�to�establish�quantitative�metrics�supporting�
municipal�policies�that�incentivize�the�installation�of�LIDs,�simultaneously�promoting�flood�risk�reduction�and�the�
use�of�rainwater�for�reuse.�This�work�directly�contributes�to�the�Sustainable�Development�Goals�(SDGs�6�and�11),�
proposing�a�replicable�model�for�other�coastal�cities�with�high�dependence�on�pumping�infrastructure.�

BIO:�Artur�Borgo�is�an�Environmental�Engineer�at�the�Municipality�of�Vila�Velha,�specializing�in�sustainable�projects�
and�climate�change.�He�is�currently�a�master’s�student�in�Sustainable�Technologies�at�the�Federal�Institute�of�
Espírito�Santo.�His�research�focuses�on�integrating�LID�techniques�and�hydrological�modeling�to�improve�urban�
water�management.�



          
 

         
          

 
                

             
              

                
               

              
            

            
               

                
                 

                     
               
                  

               
 

 
 

                
                  

                
       

  

ASSESSMENT�OF�HYDROLOGY�AND�WATER�QUALITY�FOR�THE�PEACE�RIVER�
WATERSHED�
Adelbert�(Del)�B.�Bottcher�and�Andrew�I.�James�

Soil�and�Water�Engineering�Technology,�Inc.�(SWET),�Gainesville,�FL,�USA�

An�application�of�the�Watershed�Assessment�Model�(WAM)�to�the�Peace�River�Watershed�(PRW)�in�south�
Florida�and�highlights�was�completed�to�show�the�importance�of�understanding�the�hydrological,�
chemical,�and�Biological�processes�within�the�watershed�to�guide�remediation�efforts�aimed�at�reducing�
nutrient�loadings,�nitrogen�(N)�and�phosphorus�(P)�in�particular.�The�primary�objective�of�this�model�was�
to�develop�a�calibrated�model�application�to�assess�the�current�environmental�state�of�the�watershed�
and�serve�as�a�baseline�for�evaluating�potential�remediation�scenarios,�including�agricultural�and�urban�
fertility�and�stormwater�retention�best�management�practices�(BMPs),�conversion�of�onsite�septic�
systems�to�wastewater�treatments�systems,�and�regional�wetland�treatment�systems.�The�model�
simulated�hydrologic�and�water�quality�conditions�within�the�PRW�and�developed�estimates�of�water�and�
nutrient�loading�to�the�Charlotte�Harbor�Estuary�for�each�of�the�remediation�scenarios�compared�to�the�
current�condition�simulation.�The�results�were�present�in�terms�of�nutrient�mass�load�reductions�as�well�
as�the�cost�effectiveness�of�each�scenario�in�terms�of�dollars�per�pound�of�N�and�P�being�reduced.�This�
study�was�a�collaborative�effort�between�Soil�and�Water�Engineering�Technology�(SWET)�and�Florida�Gulf�
Coast�University�(FGCU)�and�is�intended�to�act�as�a�starting�point�in�development�of�a�comprehensive�set�
of�models�to�simulate�water�and�nutrient�inflows�to�Charlotte�Harbor�from�all�the�surrounding�
watersheds.�

BIO:�Dr.�Bottcher�is�president�with�over�40�years�of�modeling�experience�including�developing�the�Watershed�
Assessment�Model�(WAM).�He�has�modeled�over�1/3�of�Florida�for�BMAP,�TMDL,�and�other�ecological�assessments�
for�USEPA,�USACE,�FDEP,�FDACS,�and�water�managements�districts.�His�multiple�research�projects�has�focused�
improving�agricultural�and�urban�BMPs.�



       
  

            
 

                     
                  

                 
                

                   
                 

                 
                 

             
       

 
 
  

Tips�and�Techniques�for�Communicating�with�Nonscientists�
Angela�Bradbery�

Karel�Chair�in�Public�Interest�Communications,�University�of�Florida,�Gainesville,�FL,�USA�

It’s�an�easy�trap�to�fall�into:�If�we�just�present�the�facts,�our�audiences�will�see�things�our�way,�change�
their�stances�or�behavior,�or�support�the�policies�we�deem�beneficial.�If�only�it�was�that�easy.�Scientists�
are�in�the�business�of�presenting�data,�yet�turning�those�facts�into�persuasive,�resonant�messages�can�be�
a�challenge.�In�this�presentation,�we’ll�explain�why�facts�alone�won’t�change�attitudes�or�behaviors,�then�
show�you�what�you�can�do�about�it,�using�tools�based�in�research�in�such�fields�as�cognitive�linguistics,�
psychology�and�behavioral�science.�You’ll�learn�how�to�use�numbers�in�a�way�that�will�grab�people’s�
attention�and�make�them�care�about�an�issue,�how�to�identify�and�message�around�the�worldviews�of�
those�you�want�to�reach,�how�to�craft�messages�around�shared�values�and�more.�You’ll�leave�with�
concrete�ways�to�supercharge�your�work,�whether�you�communicate�with�local�water�managers,�
lawmakers,�government�administrators�or�community�leaders.�



          
  

            
             
         

              
         

       
 

             
             

             
              

              
                

                  
             
                 

        
 

                  
                 

                  
               

               
               

             
             

             
            

 
 

                     
             

              
   

  

Developing�an�IRL�Oyster�Reef�Quick�Assessment�Guide�Through�Inter-institution�
Coordination�
Anna�E.�Braswell1,2,�Emily�Surmont1,3,�Lorae�Simpson4,�Nick�Curto5,�and�Krista�McCoy5�

1School�of�Forest,�Fisheries,�&�Geomatic�Sciences,�University�of�Florida/IFAS,�Gainesville,�FL,�USA�
2Florida�Sea�Grant,�University�of�Florida/IFAS,�Gainesville,�FL,�USA�
3Indian�River�Lagoon�Aquatic�Preserves,�Florida�Department�of�Environmental�Protection,�Fort�Pierce,�FL,�USA�
4St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�
5Florida�Oceanographic�Society,�Stuart,�FL,�USA�

Across�coastal�regions,�resource�managers�increasingly�rely�on�habitat�restoration�to�address�the�
widespread�degradation�and�loss�of�oyster�reef�ecosystems.�While�the�short-term�development�of�
artificial�oyster�reefs�has�been�well�monitored�and�documented,�the�long-term�persistence�and�
ecological�functioning�of�these�restored�habitats�remain�less�understood.�To�address�this�gap,�our�
collaborative�team�of�university,�State�of�Florida,�and�NGO�scientists�is�evaluating�ecosystem�service�
development�in�aging�artificial�oyster�reefs�within�the�Indian�River�Lagoon�(IRL)�region�of�Florida.�We�
examined�artificial�reefs�ranging�from�6�to�14�years�old�and�compared�them�with�nearby�natural�reefs�to�
assess�differences�in�reef�health�and�persistence,�shoreline�protection�and�sediment�accumulation,�and�
mobile�invertebrate�habitat�quality.�As�part�of�this�effort,�we�piloted�a�suite�of�rapid,�low-cost�monitoring�
techniques�designed�for�coastal�managers�to�implement�efficiently.�

Our�results�suggest�that�spatial�variability�across�the�IRL�and�St.�Lucie�Estuary�has�a�greater�influence�on�
reef�health�than�restoration�age�alone.�Taken�together,�artificial�reefs�are�doing�just�as�well�as�natural�
reefs,�yet�we�found�that�there�are�outliers�where�artificial�reefs�are�degrading.�We�also�found�that�simple,�
standardized�metrics,�such�as�oyster�spat�recruitment�and�live�oyster�density,�serve�as�reliable�indicators�
of�reef�health�and�long-term�persistence.�Building�on�these�findings,�we�are�developing�a�Quick�
Assessment�Monitoring�Guide�tailored�for�the�Indian�River�Lagoon.�This�tool�will�help�managers�apply�
consistent,�efficient�monitoring�methods�across�aging�restoration�sites.�As�adoption�of�the�guide�
expands,�the�resulting�shared�datasets�will�enable�cross-site�comparisons�and�a�more�comprehensive�
understanding�of�restored�reef�performance�throughout�the�region.�Ultimately,�this�work�supports�the�
management�and�the�sustained�recovery�of�oyster�reef�ecosystems�along�Florida’s�coasts.�

BIO:�Dr.�Braswell�is�an�Assistant�Professor�in�SFFGS�and�a�state�extension�specialist�with�Florida�Sea�Grant.�She�is�a�
coastal�ecologist�interested�in�aquatic�connections�between�upland�watersheds�and�coastal�ecosystems.�Her�
research�seeks�to�understand�impacts�of�anthropogenic�pressure�on�coastal�ecosystems�including�salt�marshes�
and�oyster�reefs.�



           
             

     
 

              
            

              
            

              
              

               
          

             
             

             
            

             
                  

             
                
              

                 
                

               
                

                  
       

 
 

              
                

              
    

  

The�Social�Science�of�Stewardship:�Evaluating�The�Surface�to�Springs�RCPP�
Megan�Brinton,�Sarah�Cramer,�Liam�Lieder,�Casey�Ramey,�Jason�Evans,�and�Robert�Askew�

Stetson�University,�DeLand,�FL,�USA�

In�2024-2025,�researchers�at�Stetson�University�conducted�an�evaluation�of�the�Surface�to�Springs�
Regional�Conservation�Partnership�Program�(S2S�RCPP),�a�program�funded�through�the�National�
Resources�Conservation�Service�(NRCS)�and�coordinated�by�Alachua�Conservation�Trust�(ACT).�The�S2S�
RCPP�is�designed�to�work�collaboratively�with�rural�landowners�in�conserving�rural/agricultural�
landscapes,�while�also�protecting�surface�and�groundwater,�soil�health,�and�rare�habitats�for�wildlife.�
Qualitative�interviews�revealed�that�cost-share�programs�such�as�this�one�hold�value�for�program�
participants�(n=11),�who�often�have�strong�connections�to�their�land�and�feel�compelled�towards�its�
conservation.�However,�while�committed�to�conservation,�many�participants�expressed�significant�
challenges�that�hinder�their�ability�to�fully�implement�conservation�best�management�practices.�Across�
interviews,�participants�emphasized�the�crucial�role�of�technical�and�logistical�support�from�conservation�
agencies,�and�for�many,�these�partnerships�meant�the�difference�between�pursuing�a�conservation�
project�and�abandoning�it�altogether.�Expertise,�resources,�and�encouragement�provided�by�partner�
organizations�created�a�supportive�environment�in�which�landowners�felt�empowered�to�adopt�new�
practices�and�maintain�them�over�the�long�term.�A�quantitative�survey�of�both�participants�(n=5�of�19�total�
participants)�and�eligible�non-participants�(n=83)�in�the�region�found�that,�overall,�program�participants�
were�somewhat�satisfied�with�program�services�and�strongly�believed�in�the�mission�of�the�S2S�RCPP.�
Even�though�most�of�the�participants�had�experience�with�other�cost-sharing�programs,�many�indicated�
that�they�engaged�in�new�conservation�practices�for�the�first�time�because�of�the�program.�Most�also�
indicated�that�they�would�continue�these�practices�into�the�future,�even�if�no�financial�or�technical�
support�were�available,�signifying�a�lasting�impact�of�the�program�in�the�community.�While�most�non-
participants�in�the�agricultural�community�had�not�heard�of�the�program�before�the�survey,�upon�learning�
of�the�program,�they�likewise�expressed�support�for�the�work�of�the�S2S�RCPP,�and�they�also�expressed�
support�for�future�expansion�of�the�program.�

BIO:�Megan�Brinton�is�the�Community�Resilience�Analyst�and�Communications�Coordinator�at�Stetson�University’s�
Institute�for�Water�and�Environmental�Resilience.�For�nearly�a�decade,�her�professional�background�has�focused�on�
water�quality�and�green�infrastructure�education,�community�resilience�facilitation,�and�video�storytelling�within�the�
East�Central�Florida�region.�



       
             

   
            

         
        

 
                

              
                   

                    
              

            

          
             
              
              

 
 

  

                  
               

                  
             

                    
              

                
                

                   
           

 

  

Data�for�Decisions:�Facilitating�Florida’s�Enhanced�Resilience�
Lacey�Lingelbach1,�Heidi�Brockhaus1,�Dr.�Gary�Mitchum2,�Dr.�Jayantha�T.�Obeysekera3,�and�Dr.�
Amanda Barroso1�

1Florida�Flood�Hub�for�Applied�Research�and�Innovation,�St.�Petersburg,�FL,�USA�
2USF�College�of�Marine�Science,�St.�Petersburg,�FL,�USA�
3FIU�Sea�Level�Solutions�Center,�Miami,�FL�USA�

Established by the State in 2021, the Florida Flood Hub bridges the gap between scientists, policymakers, 
practitioners, and the public to enhance resilience to flooding. The Flood Hub assembles multidisciplinary 

workgroups of subject matter experts to investigate the future risk of flooding due to changes in sea level, high 
tides, storm surge, and rainfall. This session provides an overview of the Flood Hub and updates on the work of 
the Sea Level Change and Rainfall Workgroups, via four 15-minute presentations. After these presentations, 
there will be an open question and answer session for the audience. 

 Overview�of�the�Florida�Flood�Hub:�Mandates�and�Progress�
 Sea�Level�Change�in�Florida:�Statewide�Best�Estimates�and�Future�Workgroup�EƯorts�
 Projected�Increases�in�Extreme�Rainfall�Across�Florida:�Change�Factors�for�Future�Design�Storms�
 Collaborative�Regional�Climate�Model�–�An�EƯort�to�Improve�High-Resolution�Rainfall�Modeling�in�

Florida�

BIO:�

Lacey�Lingelbach�is�a�Scientific�Liaison�at�the�Florida�Flood�Hub�for�Applied�Research�and�Innovation,�where�she�
works�to�connect�stakeholders�in�Florida�to�data�on�flood�risk�and�future�estimates.�

Heidi�Brockhaus�is�a�Scientific�Liaison�at�the�Florida�Flood�Hub�for�Applied�Research�and�Innovation,�where�she�
works�to�translate�flood�risk�data�into�actionable�insights�for�Florida�stakeholders.�

Dr.�Mitchum�is�a�Professor�and�an�Associate�Dean�in�the�College�of�Marine�Science�at�the�University�of�South�
Florida.�He�currently�serves�as�the�Chair�of�the�Sea�Level�Change�Workgroup.�

Dr.�Obeysekera�is�presently�Director�and�Research�Professor�in�the�Sea�Level�Solutions�Center,�Institute�of�
Environment,�at�Florida�International�University.�He�currently�serves�as�the�Chair�of�the�Rainfall�Workgroup.�

Dr.�Amanda�Barroso�is�a�Scientific�Liaison�at�the�Florida�Flood�Hub�for�Applied�Research�and�Innovation,�where�she�
works�to�translate�flood�research�for�stakeholders�to�implement�solutions.�



          
  
            

      
        

 
             

             
            

            
            
             

           
               

 
 

                
                

            
               

             
              

  
 

            
             

             
          

           
            

            
            

       
 
 

                
            

              
       

  

Biogeochemical�and�Vegetation�Responses�to�Restoration�and�Grazing�in�Florida�
WRE�Wetlands�
Taylor�J.�Burgess1,�Tracey�Schafer1,�Joe�Prenger2�and�Todd�Z.�Osborne1�

1University�of�Florida,�Gainesville,�FL,�USA�
2United�States�Department�of�Agriculture,�Gainesville,�FL,�USA�

The�USDA�Wetland�Reserve�Easement�(WRE)�Program�provides�financial�and�technical�assistance�to�
landowners�to�restore,�protect,�and�enhance�wetlands�on�agricultural�lands.�Restoration�of�WRE�
wetlands�presents�an�opportunity�to�recover�lost�ecosystem�functions�and�reestablish�biogeochemical�
processes�in�agricultural�landscapes.�This�study�investigated�how�wetland�restoration�and�grazing�
influence�greenhouse�gas�emissions,�soil�properties,�and�plant�communities�across�ten�seasonal�
wetlands�in�south-central�Florida�at�Buck�Island�Ranch�and�Archbold�Biological�Station.�Sites�
represented�combinations�of�restored�and�unrestored�wetlands�under�grazed�and�ungrazed�
management,�allowing�us�to�isolate�the�effects�of�restoration�and�grazing�on�carbon�and�nutrient�
dynamics.�

CO₂�and�CH₄�fluxes�were�measured�in-situ,�while�soil�samples�were�analyzed�for�total�carbon�(TC),�
nitrogen�(TN),�phosphorus�(TP),�and�bulk�density.�Vegetation�was�also�collected�across�plots�to�assess�
plant�community�composition,�structure,�and�TC/TN/TP.�Restoration�significantly�reduced�CO₂�fluxes�and�
soil�TP�while�increasing�bulk�density.�Methane�emissions�were�highest�in�grazed�wetlands,�driven�by�
modified�hydrology�and�vegetation�structure.�Seasonal�inundation�emerged�as�the�primary�control�on�
greenhouse�gas�dynamics,�with�CH₄�emissions�peaking�during�wet�periods�and�CO₂�dominating�during�
dry�intervals.�

Vegetation�structure�and�composition�varied�with�both�restoration�and�grazing�treatments.�Restored�
wetlands�supported�hydrophytic�species�such�as�Bacopa�and�Hymenachne,�while�unrestored�sites�were�
dominated�by�Juncus�and�Cyperus.�Grazing�increased�canopy�height�and�favored�graminoids�like�
Andropogon,�shifting�community�composition�toward�less�palatable�but�methane-conductive�species.�
Despite�compositional�variation,�vegetation�nutrient�concentrations�(TC,�TN,�TP)�remained�stable.�
Overall,�restoration�enhanced�hydrologic�function�and�promoted�the�recovery�of�wetland�vegetation,�
while�grazing�modified�plant�communities�and�greenhouse�gas�fluxes.�Integrating�prescribed�grazing�
within�restoration�management�may�optimize�both�ecological�and�agricultural�outcomes�by�balancing�
vegetation�control,�forage�production,�and�carbon�cycling.�

BIO:�Taylor�Burgess�is�a�graduate�researcher�at�the�University�of�Florida’s�Whitney�Laboratory�studying�how�
restoration�and�management�influence�wetland�biogeochemistry,�vegetation,�and�soil�function�across�agricultural�
and�coastal�ecosystems.�His�work�focuses�on�developing�management�strategies�that�sustain�wetland�ecosystem�
functions�while�supporting�human�use�and�value.�



        
   

               
 

             
               

               
             

           
                 

               
            

           
             

               
            

          
               
               

             
            

              
              

               
          

              
           

 
 
  

On-Farm�Demonstrations�for�Improved�Irrigation�and�Nutrient�Management�
Jay�Capasso�

North�Florida�Research�and�Education�Center,�IFAS�,�University�of�Florida,�Live�Oak,�FL,�USA�

Agricultural�production�faces�challenges�in�managing�water�and�nutrients�efficiently,�especially�in�sandy�
soils�where�water�drains�rapidly�and�nutrients,�particularly�nitrogen,�leach�beyond�the�crop�root�zone.�
This�reduces�fertilizer�use�efficiency�and�increases�the�risk�of�contaminating�nearby�water�resources.�In�
North�Florida’s�Suwannee�Valley,�agricultural�Extension�programs�work�to�improve�water�quality�while�
sustaining�farm�productivity.�However,�widespread�adoption�of�improved�practices�requires�practical,�
hands-on�training�that�shows�farmers�the�benefits�directly�in�the�field.�To�address�this�need,�a�$13,700�
grant�from�the�Florida�Department�of�Agriculture�and�Consumer�Services�supports�a�project�to�strengthen�
Extension�agent�capacity�for�conducting�irrigation�and�nutrient�best�management�practice�(BMP)�
demonstrations.�The�project�provides�standardized�demonstration�kits�and�technical�training,�allowing�
agents�to�lead�field-based�demonstrations�where�farmers�can�observe�water�and�nutrient�management�
practices�under�real�world�conditions�and�learn�by�doing.�This�hands�on�approach�builds�farmer�
confidence�and�encourages�adoption�of�sustainable�irrigation�and�nutrient�management�practices.�The�
project�features�several�educational�irrigation�demonstrations�including�blue-dye�infiltration�tests�
showing�how�deep�irrigation�water�moves�in�sandy�soils;�electrical�conductivity�(EC)�flush�tests�verifying�
fertilizer�delivery�and�timing�in�drip�systems;�portable�PVC�dye�displays�visualizing�root�zone�water�
uptake;�and�irrigation�uniformity�tests�identifying�uneven�water�distribution�to�guide�irrigation�system�
improvements.�These�demonstrations�are�being�implemented�across�multiple�counties�in�North�Florida�
by�county�Extension�agents�with�support�from�regional�and�state�specialists.�Since�August�2025,�
demonstrations�have�taken�place�through�farmer�field�days�and�on-farm�visits,�with�blue-dye�activities�
already�reaching�76�participants.�Farmers�have�responded�positively�to�the�visual�and�practical�nature�of�
these�demonstrations,�which�clearly�communicate�irrigation�efficiency,�fertigation�accuracy,�and�
strategies�to�reduce�nutrient�leaching.�A�final�report�will�summarize�farmer�feedback�and�document�
measurable�impacts,�including�improved�irrigation�uniformity,�water�savings,�and�reduced�nitrogen�
losses.�



         
     

        
        

 
                
                

               
               

                   
            
                 

             
            

            
                 

                
                      
                

               
                

      
 
 

                  
               

              

  

Enhancing�Nutrient�Cycling�and�Availability�Using�Sorghum�Sudangrass�(Sorghum�
drummondii)�as�a�Cover�Crop�
Giuliana�Caprotti�and�Davie�Kadyampakeni�

University�of�Florida�CREC,�Lake�Alfred,�FL,�USA�

Florida�citrus�industry�has�declined�due�to�the�effects�of�Huanglongbing�(HLB)�or�citrus�greening,�a�
disease�that�impairs�tree�health�and�severely�hinders�productivity.�The�decline�of�soil�health�in�Florida�
sandy�soils�further�exacerbates�the�negative�effects�of�HLB�and�limits�tree�productivity.�This�research�
evaluated�the�effects�of�Sorghum�Sudangrass�(Sorghum�drummondii)�as�a�cover�crop�and�four�nitrogen�
(N)�rates�(0,�50,�100�and�150�kg�ha-1)�on�soil�health,�N�cycling,�and�sorghum�biomass�accumulation.�An�
experiment�was�conducted�under�greenhouse�conditions,�to�analyze�the�response�of�Sorghum�
Sudangrass�to�four�N�application�rates�in�two�sandy�soil�types:�Candler�sand�(an�Entisol)�and�Immokalee�
sand�(a�Spodosol).�Parameters�monitored�include�soil�pH,�cation�exchange�capacity,�organic�carbon,�
inorganic�N�fractions,�plant�physiological�and�growth�measurements,�including�height,�internode�length,�
plant�diameter,�and�chlorophyll�content,�and�biomass�accumulation.�Two-way�analysis�of�variance�
(ANOVA)�and�regression�showed�strong�soil�and�N�effects�with�several�soil�and�N�interactions.�Leaf�and�
stem�N�concentrations�increased�with�N�and�total�N�accumulation�showed�greater�results�in�the�Entisol�
at�100�kg�N�ha-1�rate�and�in�the�Spodosol�at�150�kg�N�ha-1�.�Tissue�and�total�N�accumulation�increased�with�
N�in�both�soils,�with�predominantly�linear�responses�for�the�Spodosol�and�quadratic�model�for�the�
Entisol.�Nutrient�use�efficiency�was�consistently�higher�for�the�Spodosol�and�declined�with�increasing�N�
for�the�Entisol.�Results�provided�by�the�study�will�contribute�to�long-term�sustainability�of�Florida�citrus�
industry,�thereby�promoting�best�management�practices.�

BIO:�Giuliana�Caprotti�is�a�current�Master�of�Science�graduate�student�in�the�Soil�Water�and�Ecosystem�Sciences�
Department,�researching�cover�crops�and�soil�amendments�to�improve�citrus�performance�and�enhance�soil�health.�
She�obtained�her�BS�in�Environmental�Engineering�from�Zamorano�University�in�Honduras�in�2023.�



         
     

            
 

              
                

                 
               

             
                 

     
 

                 
                 

              
 

 
                  
             

                  
        

 
              

                
              

               
                   

              
 
 

                    
               

              
  

  

Are�Watering�Restrictions�Effective�in�Decreasing�Irrigation�Water�Use?�
Bernard�Cardenas,�Michael�D.�Dukes�

Center�for�Land�Use�Efficiency,�UF/IFAS,�University�of�Florida,�Gainesville,�FL,�USA�

Watering�restrictions�are�mandates�implemented�by�counties�and�municipalities�as�part�of�various�water�
conservation�programs.�The�goal�of�these�programs�is�that�the�more�restrictive�the�schedule,�the�less�
water�will�be�used�for�irrigation�purposes.�The�objective�of�this�study�was�to�determine�whether�homes�
subject�to�different�watering�restrictions�apply�different�amounts�of�irrigation�water.�Pasco�County�had�a�
one-day-per-week�watering�restriction�(1DW),�while�Hillsborough�County�was�limited�to�two�days�per�
week�(2DW).�Monthly�water�billing�data�archived�in�H2OSAV�were�used�to�compare�outdoor�water�use�by�
single-family�homes�in�both�counties.�

A�total�of�2,054�homes�were�analyzed�under�the�1DW�restriction�and�823�homes�under�the�2DW�
restriction.�The�average�built�year�was�2008�for�1DW�homes�and�2009�for�2DW�homes,�with�built-year�
ranges�of�2006–2013�and�2005–2014,�respectively.�Outdoor�water�use�between�2015�and�2018�was�
analyzed.�

The�average�total�water�use�for�1DW�homes�was�significantly�lower�than�for�2DW�homes�(7.5�kgal/mo�vs.�
11.0�kgal/mo,�respectively),�suggesting�that�the�watering�restriction�was�effective�in�reducing�outdoor�
water�use.�However,�the�irrigated�area�of�1DW�homes�was�significantly�smaller�(4,350�ft²�vs.�6,510�ft²�for�
2DW�homes),�influencing�the�total�outdoor�water�use.�

When�normalized�by�irrigated�area,�both�groups�applied�nearly�the�same�amount�of�water—1.93�
gal/ft²/mo�for�1DW�and�1.98�gal/ft²/mo�for�2DW.�These�values�correspond�to�irrigation�depths�of�0.71�
in/wk�and�0.73�in/wk,�respectively,�which�are�within�the�range�of�recommended�average�irrigation�
applications�for�the�region.�These�findings�indicate�that�the�watering�restrictions�in�the�analyzed�counties�
over�the�four-year�period�did�not�reduce�the�total�amount�of�water�applied�per�week�but�rather�altered�its�
distribution,�with�the�same�volume�applied�over�one�irrigation�cycle�instead�of�two.�

BIO:�Mr.�Cardenas�is�a�research�associate�at�UF�with�over�20�years�of�experience�in�irrigation�efficiency�and�water�
conservation.�His�research�has�helped�establish�standards�for�the�Irrigation�Association�and�the�EPA�WaterSense�
program.�He�has�participated�in�different�multidisciplinary�and�multi-state�projects,�and�published�consistently�in�
peer-reviewed�journals.�

https://water�1.93


       
  

        
      

 
              

             
              

                   
                   

           
 

              
                

                 
                

                 
               
                  

               
                

                  
      

 
 

                 
                     

             

  

OPTIMIZING�ENERGY�USE�IN�WASTEWATER�TREATMENT�PLANTS:COMPRESSORS�
VERSUS�BLOWERS�
Samarth�Kathare,�Srinivas�Shashank�Mantha,�and�Cristian�Cardenas-Lailhacar�

University�of�Florida,�Gainesville,�FL,�USA�

Wastewater�treatment�plants�(WWTPs)�are�essential�for�supporting�our�quality�of�life�by�contributing,�
through�their�processes,�to�reducing�waterborne�diseases,�and�a�clean�environment,�playing�a�
fundamental�role�in�our�society.�WWTPs�processes�are�a�solid�and�well-established�technology,�where�
aeration�is�not�only�very�relevant,�but�the�one�that�consumes�the�larger�amount�of�the�electric�energy�in�
the�plant.�In�some�of�these�plants�biogas�and�nutrients�are�also�generated.�In�our�work�we�propose�a�
radical�change�to�reduce�this�energy�consumption�by�about�a�half.�

This�work�attempts�to�establish�an�efficient�method�of�aeration�and/or�digestion�processes�for�
wastewater�treatment�plants.�After�analyzing�the�energy�usage�for�20�WWTPs,�it�was�found�that�blowers,�
widely�used�in�aeration,�account�for�almost�35%�of�their�electric�energy�consumption�in�these�types�of�
facilities.�Accordingly,�and�to�reduce�energy�consumption�in�the�plants�we�discuss,�and�propose,�the�use�
of�screw�compressors�as�an�alternative�to�the�typically�used�blowers.�As�per�our�analysis,�and�after�
considering�both�advantages�and�disadvantages�between�these�two�types�of�equipment,�we�found�that�a�
compressor�of�a�smaller�capacity�could�compensate�for�a�blower�of�a�larger�capacity.�Due�to�the�disparity�
in�the�power�ratings,�compressors�consume�significantly�less�power�compared�to�the�blowers.�Also,�air�
compressors�are�not�required�to�run�continuously.�This�ensures�a�significant�amount�of�savings,�in�energy�
and�costs,�to�a�WWTP.�Through�our�calculations,�we�report�over�a�50%�decrease�in�the�blower’s�energy�
consumption,�with�a�practically�immediate�payback.�

BIO:�Dr.�Cardenas-Lailhacar�is�a�faculty�in�the�Department�of�Mechanical�and�Aerospace�Engineering�at�the�University�
of�Florida.�He�has�over�24�years�of�experience�in�energy�management.�Has�led�over�400�energy�audits�to�industries�in�
the�US,�including�NASA,�and�Latin�America.�He�is�an�international�energy�consultant.�



            
     

     
 

               
              
                  

                   
               

                
              

 
                   
                  

                 
                

              
                

              
             

                  
                     
      

 
 

                  
                

              
     

  

The�Effects�of�Midnight�Pass�Re-opening�on�Flushing�in�Little�Sarasota�Bay�
J.�Barrett�Carter,�Steve�Peene�

Geosyntec�Consultants,�Tallahassee,�FL,�USA�

Little�Sarasota�Bay�is�an�approximately�2,000-acre�estuarine�water�body�in�Southwest�Florida�with�a�
highly�urbanized�watershed.�Historically,�Little�Sarasota�Bay�contained�an�inlet�known�as�Midnight�Pass�
which�connected�it�to�the�Gulf�of�Mexico�and�facilitated�tidal�circulation�in�the�Bay.�Midnight�Pass�was�
purposely�closed�in�1983,�which�had�a�variety�of�impacts�on�the�Bay,�but�the�Pass�was�re-opened�by�
Hurricane�Helene�and�further�expanded�by�Hurricane�Milton�in�2024.�A�hydrodynamic�modeling�study�
was�conducted�as�part�of�the�Little�Sarasota�Bay�Watershed�Management�Plan�to�better�understand�the�
effects�of�the�re-opened�inlet�on�hydrodynamics,�exchange,�and�residence�time�in�the�Bay.�

For�this�study,�the�existing�model�for�the�Bay,�which�was�first�developed�in�2007,�was�updated�by�refining�
the�model�grid�to�better�represent�the�Bay�and�the�Pass�and�by�updating�the�model�bathymetry�and�
forcing�data�to�represent�recent�conditions�(2018�–�2022).�Two�versions�of�the�model�were�produced:�one�
with�Midnight�Pass�open�and�one�with�it�closed.�The�closed-inlet�model�was�calibrated�and�evaluated�
based�on�water�level,�temperature,�and�salinity.�Additionally,�the�open-inlet�model�was�calibrated�to�
recently�collected�discharge�data�measured�at�the�Pass�and�two�inland�channels�that�feed�the�Pass.�
Water�age�and�conservative�tracer�simulations�were�performed�to�compare�flushing�between�the�open�
and�closed-inlet�conditions.�Results�showed�significant�increases�in�the�overall�exchange�and�flushing�
within�Little�Sarasota�Bay�and�the�adjacent�Roberts�Bay�and�Blackburn�Bay�due�to�the�re-opening�of�the�
Pass.�The�updated�model�will�provide�a�baseline�for�a�new�water�quality�model�and�will�serve�as�a�tool�for�
future�planning�efforts�by�Sarasota�County.�

BIO:�Dr.�Carter�is�a�senior�staff�professional�at�Geosyntec�Consultants�with�a�Ph.D.�in�agricultural�and�Biological�
engineering�from�the�University�of�Florida�and�approximately�three�years�of�experience�working�with�water�resources�
in�Florida.�His�experience�includes�water�quality�sensing,�hydrodynamic�and�groundwater�modeling,�and�data�
analysis�related�to�water�management.�



            
   

              
   

             
              

  
             

 
                

               
              

               
                

            
             

               
              

             
                

            
               
            

          
             

                 
               

             
             

               
       

 
 

                  
            
        

  

Impacts�of�Chlorothalonil�on�Ion�Concentrations�in�Surface�Waters�in�the�South�
Florida�Region�
Marie�Cecil1,�Ming�Ye1,�Paige�Babushkin1,�Wei�Mao1,�Michael�Core1,�Ahmed�Elshall2,�Mewcha�Amha�
Gebremedhin2,�Nikolaos�Tziolas3�

1Department�of�Earth,�Ocean,�and�Atmospheric�Science,�Florida�State�University,�Tallahassee,�FL,�USA�
2Department�of�Bioengineering,�Civil�Engineering,�and�Environmental�Engineering,�Florida�Gulf�Coast�University,�Fort�Myers,�

FL,�USA�
3Department�of�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

The�state�of�Florida�is�recognized�to�have�a�prominent�agricultural�presence,�especially�the�south�Florida�
region�due�to�the�environment�allowing�for�longer�growing�seasons.�South�Florida�agriculture�yields�a�
variety�of�horticultural�products.�To�meet�increasing�demands�for�high�quality�agricultural�crops,�farmers�
rely�on�heavy�pesticide�applications�to�farmlands.�Pesticides�are�substances�used�to�rid�crops�of�
unwanted�pests�and�plant�growth.�Chlorothalonil,�a�fungicide,�is�a�type�of�pesticide�that�is�used�
extensively�worldwide�in�agricultural�settings.�Like�other�pesticides,�chlorothalonil�follows�natural�flow�
pathways�that�empty�into�larger�reservoirs�after�application.�Chlorothalonil�then�enters�the�surrounding�
natural�environment,�which�in�turn�has�negative�impacts�on�water�quality.�Water�chemistry,�a�parameter�
of�water�quality,�has�been�limitedly�studied�in�relation�with�chlorothalonil�contamination�in�field�
conditions.�To�better�understand�the�impacts�chlorothalonil�pesticide�has�on�surface�water�chemistry,�
this�study�investigates�if�ion�concentrations�in�surface�waters�can�be�used�as�an�indicator�for�
chlorothalonil’s�impacts�on�surface�water�chemistry.�To�determine�a�correlation�between�chlorothalonil�
and�major�ion�concentrations�in�south�Florida,�surface�water�samples�were�collected�within�the�study�
site,�Immokalee,�an�agriculturally�relevant�community�in�south�Florida.�Liquid�chromatography�Mass�
Spectrometry�(LC-MS)�analysis�determined�chlorothalonil�concentrations�in�selected�surface�water�
samples�from�the�study�site.�Ion�chromatography�analysis�determined�major�ion�concentrations�(Cl-,�

-NO2
-,�NO3�,�NH4

+,�PO4
3-)�in�the�same�surface�water�samples�collected�from�the�study�site.�Data�analysis�

was�utilized�to�examine�existing�major�ion�and�chlorothalonil�concentration�data�in�surface�waters�within�
the�South�Florida�Water�Management�District’s�(SFWMD)�DBHYDRO�database.�The�results�from�this�
study�illustrate�correlations�between�chlorothalonil�and�major�ion�concentrations�in�surface�water�bodies�
across�the�south�Florida�region,�showcasing�ion�concentrations�can�be�used�as�an�indicator�for�
chlorothalonil’s�impacts�on�surface�water�chemistry.�

BIO:�Marie�Cecil�is�a�second-year�master’s�student�at�Florida�State�University�pursuing�a�degree�in�Geology.�Her�
research�incorporates�hydrology,�hydrogeology,�and�water�chemistry�to�better�understand�how�agricultural�
practices�impact�surface�water�chemistry�in�south�Florida.�



           
            

           
            
          

 
                

              
              

              
               

           
              

               
               

             
               

               
                   
             
               

                
              

 
 

                 
                  

             
                 

       

  

Drivers�of�Sustained�Algal�Blooms�in�the�Indian�River�Lagoon,�FL�
Stacy�L.�Cecil1,�Lauren�M.�Hall2,�Charles�A.�Jacoby3,�Lorae�T.�Simpson1�

1�St.�Johns�River�Water�Management�District,�Palatka,�FL,�United�States�
2�St.�Johns�River�Water�Management�District,�Palm�Bay,�FL,�United�States�
3�University�of�South�Florida,�St.�Petersburg,�FL,�United�States�

Multiple�intense�algal�blooms�have�occurred�in�the�Indian�River�Lagoon�since�2011,�resulting�in�a�
decrease�in�light�penetration,�consequent�loss�of�vegetated�benthic�habitats,�and�ensuing�effects�on�
fauna.�Sustainable�management�of�the�lagoon�will�benefit�from�an�understanding�of�which�nutrient�
parameters�elicit�a�stronger�driving�effect�on�blooms�as�characterized�by�increased�concentrations�of�
chlorophyll-a.�Data�on�water�quality�collected�across�six�sublagoons�between�1996�and�2024�were�used�
to�develop�generalized�additive�models�describing�the�relationships�between�concentrations�of�
chlorophyll-a�and�concentrations�of�dissolved�nutrients�before�and�after�the�2011�bloom.�Changes�in�
concentrations�of�chlorophyll-a�for�both�blocks�of�time�were�related�to�changes�in�concentrations�of�
nitrogen�in�some�but�not�all�sublagoons,�whereas�changes�in�concentrations�of�chlorophyll-a�were�more�
consistently�related�to�changes�in�concentrations�of�phosphorus.�Thus,�an�increase�in�available�
phosphorus�appeared�to�be�the�factor�driving�the�occurrence�of�major�algal�blooms.�Additionally,�the�
average�nitrogen�to�phosphorus�ratio�across�the�sublagoons�declined�from�23%�to�16%�following�the�
2011�bloom.�This�decline�in�N:P�ratio�seems�to�be�in�step�with�current�generalized�trends�in�the�Indian�
River�Lagoon�for�phosphorus�concentration�that�shows�an�increase�while�nitrogen�concentration�trends�
show�little�change.�Understanding�the�role�of�phosphorus�provides�guidance�for�strategies�to�abate�loads�
of�nutrients�and�the�algal�blooms�they�fuel.�With�continued�monitoring,�models�based�on�additional�data�
may�yield�more�insights�into�the�system’s�response�to�moderating�loads�of�nutrients.�

BIO:�Stacy�Cecil�is�an�environmental�scientist�with�the�St.�Johns�River�Water�Management�District,�analyzing�the�
water�quality�data�in�the�Indian�River�Lagoon.�Throughout�her�career,�she�has�worked�in�water�quality�and�
restoration�coordination,�and�she�has�experience�in�coastal�habitat�assessment,�fisheries�observation,�and�
aquaculture.�She�holds�a�B.S.�in�Marine�Science�from�Coastal�Carolina�University�and�a�M.S.�in�Environmental�
Biology�from�the�University�of�West�Florida.�



         
             

          
        

          
       

 
             

              
                

                 
            

              
              

             
           
             

    
 

               
              

                  
               

                 
                  

             
 
 

                
              

        

  

Exploring�Variability�in�Irrigation�Return�Flow�to�Groundwater�
Cristel�Cedeno1,�Rob�de�Rooi2,�Dogil�Lee4,�Wendy�Graham3�and�David�Kaplan1�

1Environmental�Engineering�Sciences�Department,�University�of�Florida,�Gainesville,�Florida,�USA�
2Water�Institute,�University�of�Florida,�Gainesville,�Florida,�USA�
3Agricultural�and�Biological�Engineering,�University�of�Florida,�Gainesville,�Florida,�USA�
4The�Ohio�State�University,�Columbus,�OH,�USA�

Agricultural�irrigation�accounts�for�the�largest�share�of�freshwater�withdrawals,�with�an�increasing�
reliance�on�groundwater�sources.�Understanding�Irrigation�return�flow�(IRF),�the�portion�of�irrigated�water�
that�is�not�consumed�by�evapotranspiration�and�returns�to�a�water�body,�is�important�to�effectively�
manage�impacts�of�agricultural�irrigation�on�these�water�bodies.�In�recent�years,�the�study�of�quantity�and�
quality�of�IRF�to�groundwater�has�increased,�from�field-scale�measurements�to�watershed-scale�
modeling,�underscoring�the�importance�of�accounting�for�IRF�as�a�separate�water�balance�component.�
Studies�indicate�that�a�substantial�portion�of�irrigation�becomes�groundwater�recharge�and�a�significant�
source�of�pollution,�with�soil�properties,�irrigation�methods,�crop�types,�climatic�condition�and�
management�practices�identified�as�primary�drivers�that�affect�IRF�estimates.�Furthermore,�
quantification�of�IRF�is�important�for�water�management,�especially�for�groundwater�protection,�water�
allocation�and�regulatory�frameworks.�

In�this�study,�we�explored�how�IRF�varies�across�different�combinations�of�crop�rotation,�management�
system,�aquifer�confinement,�soil�types�and�watershed�characteristics.�To�do�so,�a�previously�developed�
SWAT-MODFLOW�model�of�Santa�Fe�River�Basin�in�North�Florida�was�used�to�simulate�annual�IRF�and�IRF�
ratios�(IRF/irrigation).�For�each�combination,�two�instances�of�the�model�were�run,�one�with�agricultural�
irrigation�and�one�without,�and�the�difference�in�percolation�between�the�two�was�taken�as�an�initial�
estimate�of�IRF.�Overall,�at�the�annual�scale,�spatial�variability�in�return�flow�is�driven�mainly�by�irrigation�
volume�and�aquifer�confinement,�while�soil�type�and�crop�rotation�have�smaller�effects.�

BIO:�Cristel�is�a�second-year�graduate�student�in�the�Department�of�Environmental�Engineering�Sciences�at�the�
University�of�Florida.�Her�research�interests�include�assessing�agricultural�water�use�impacts�on�groundwater�
quantity�and�quality�through�field�and�watershed-scale�modeling.�



          
   

               
             

             
 

              
             
             

            
            

             
              

            
                

                
               

          
               

              
              

            
               

             
                 

           
             

                
           

             
            

  
 
 

                
                 

           

  

Key�Ecological�Indicators�Reveal�Changes�in�Seagrass�Meadows�in�an�
Anthropogenic�Influenced�Estuary�
Amanda�R.�Chappel1,�Megan�E.�Sanford1,�Andrew�H.�Altieri1,�Edward�J.�Phlips2,�Elise�S.�Morrison1�

1�Engineering�School�of�Sustainable�Infrastructure�and�Environment,�University�of�Florida,�Gainesville,�FL�
2�School�of�Forest,�Fisheries,�and�Geomatics�Sciences,�University�of�Florida,�Gainesville,�FL�

Cultural�eutrophication�is�one�of�the�largest�threats�to�coastal�ecosystems�globally,�with�excess�
nitrogen�(N)�and�phosphorus�(P)�being�the�primary�drivers�of�ecosystem�disequilibrium.�These�
nutrients�have�shifted�the�coastal�ocean�to�become�net�autotrophic,�resulting�in�increased�
primary�productivity�and�leading�to�eutrophication�events�that�threaten�essential�habitats�such�
as�seagrass�meadows.�Chronic�eutrophication�is�further�exacerbated�by�changes�in�other�
stressors,�such�as�increased�temperature�and�salinity,�driven�by�climate�change.�To�understand�
the�short�and�long-term�responses�of�seagrasses�to�a�wastewater�discharge�event�from�an�
industrial�phosphogypsum�facility,�we�measured�a�suite�of�seagrass�metrics,�tissue�nutrients,�
stable�isotopes�of�carbon�(C)�and�N,�and�water�quality�parameters�from�stations�in�Tampa�Bay.�
Main,�back,�and�outer�bay�stations�were�studied�for�two�years�following�the�event.�Data�were�
evaluated�using�the�classification�system�of�Congdon�et�al.�(2023)�to�rank�seagrass�changes�as�
either�“Acceptable,”�“Concerning,”�or�“Alarming.”�Seagrass�abundance�increased�by�1–9%�
(“Acceptable”)�at�the�outer�bay�stations�while�the�main�and�back�bay�stations�exhibited�a�11–�
24%�decline�(“Alarming”)�over�the�sampling�period.�Declines�in�seagrass�leaf�area�(24–54%)�and�
leaf�length�(20–58%)�were�observed�at�all�stations�over�the�sampling�period,�ranking�these�
changes�as�either�“Concerning”�or�“Alarming”.�The�Species�Dominance�Index�indicated�that�
some�stations�had�no�change�or�a�slight�increase�in�species�diversity,�while�other�stations�
showed�a�decline�in�species�diversity�that�ranked�as�“Alarming”.�The�seagrass�stoichiometry�
revealed�P�limitations�at�the�main�and�back�bay�stations,�while�N�limitations�at�the�outer�bay�
stations�determined�by�the�Nutrient�Limitation�Index.�Nitrogen�isotopes�revealed�nutrient�
sources,�while�C�isotopes�were�used�to�assess�irradiance�and�temperature�changes�spatially�
and�temporally.�A�suite�of�ecological�indicators�were�used�in�this�study�to�assess�changes�in�
ecosystem�structure�and�environmental�factors�driving�changes�in�seagrass�condition.�These�
indicators�can�be�useful�and�affordable�tools�to�develop�a�comprehensive�assessment�of�
seagrass�status�and�help�resource�managers�develop�strategic�plans�to�improve�ecosystem�
resilience.�

BIO:�Amanda�Chappel�is�a�PhD�Candidate�in�the�Engineering�School�of�Sustainable�Infrastructure�and�Environment�
at�UF�with�a�focus�on�Coastal�Ecosystem�Dynamics.�Chappel�has�10�years�of�experience�in�coastal�
biogeochemistry,�with�her�research�efforts�centered�around�improving�estuarine�eutrophication.�



          
   

       
              
            
            

 
             
             

                
           

            
            

             
             

          
               

           
        

 
 

                  
              

               

  

Seasonal�Biogeochemical�Dynamics�in�a�Managed�Mosquito�Impoundment�in�the�
Indian�River�Lagoon�
Taryn�M.�Chaya�(1,2),�Todd�Z.�Osborne(1,3)�

1�Whitney�Laboratory�for�Marine�Bioscience,�University�of�Florida,�St.�Augustine,�FL,�USA�
2�School�of�Natural�Resources�and�Environment,�University�of�Florida,�Gainesville,�FL�
3�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

Wetlands�throughout�the�Indian�River�Lagoon�have�been�extensively�modified�for�mosquito�control.�
Managed�mosquito�impoundments�are�diked�wetlands�equipped�with�pumping�systems�that�add�lagoon�
water�into�the�wetland�and�use�outflow�structures�to�control�water�depth.�During�the�summer,�this�
infrastructure�maintains�elevated�water�levels�to�submerge�exposed�sediments�where�mosquitoes�
typically�lay�their�eggs.�This�seasonal�management�protocol,�known�as�Rotational�Impoundment�
Management,�may�influence�the�system’s�biogeochemistry;�for�example,�winter�water�drawdowns�can�
expose�organic�matter�and�promote�nutrient�efflux.�To�investigate�these�potential�impacts,�long-term�
monitoring�was�conducted�in�an�actively�managed�mosquito�impoundment�to�identify�seasonal�nutrient�
concentrations,�physicochemical�parameters,�and�soil�characteristics.�Results�show�increased�inorganic�
nitrogen�and�dissolved�oxygen�both�inside�and�outside�of�the�impoundment�in�the�cooler�season�
compared�to�the�summer,�suggesting�physicochemical�conditions—often�closely�linked�to�hydrological�
changes—play�a�central�role�in�driving�nutrient�dynamics.�

BIO:�Taryn�Chaya�is�currently�pursuing�her�PhD�in�Interdisciplinary�Ecology�from�the�University�of�Florida’s�School�of�
Natural�Resources�and�Environment,�with�a�focus�on�estuarine�and�coastal�wetland�biogeochemistry.�Taryn�
previously�earned�her�master’s�degree�in�Soil�and�Water�Sciences�from�the�University�of�Florida.�



           
 

           
            

          
        

 
             

              
              

            
        

              
              

          
            

             
             
             

            
              

           
            
            

              
              

         
 
 

                 

  

Identifying�the�State�Dependent�Drivers�of�Florida�Red�Tide�(Karenia�brevis)�
Dynamics�
Nicholas�Chin1,�David�Kaplan1,�Ronald�Fick2,�Enrique�Orozco�Lopez1,�Christine�Angelini1,3�

1Department�of�Environmental�Engineering�Sciences,�ESSIE,�University�of�Florida,�Gainesville,�FL,�USA�
2Center�for�Coastal�Solutions,�University�of�Florida,�Gainesville,�Florida,�USA�
3AECOM,�150�North�Orange�Avenue,�Orlando,�FL,�USA�

Harmful�algal�bloom�(HAB)�initiation,�proliferation,�and�termination�occur�across�highly�variable�spatial�
and�temporal�scales,�complicating�efforts�to�link�bloom�dynamics�to�environmental�drivers.�This�study�
presents�a�novel�approach�to�identifying�state-dependent�drivers�of�Karenia�brevis�(red�tide)�blooms,�
which�occur�nearly�annually�along�Florida’s�southwest�coast.�Bloom�coverage�and�environmental�
drivers—including�contemporaneous�and�antecedent�conditions—were�clustered�simultaneously�using�
a�self-organizing�map�(SOM)�to�define�distinct�environmental�regimes.�By�reducing�the�dimensionality�of�
this�multivariate,�time-lagged�dataset,�we�delineated�seven�red�tide�states:�no�bloom,�bloom�initiation,�
expanding�medium�bloom,�expanding�widespread�bloom,�contracting�widespread�bloom,�contracting�
medium�bloom,�and�bloom�termination,�each�representing�a�unique�combination�of�co-occurring�
environmental�conditions.�Our�results�reinforce�previous�studies�linking�K.�brevis�to�temperature�and�
watershed�loading,�while�revealing�that�the�influence�of�managed�freshwater�discharges�is�state�
dependent�and�shaped�by�broader�environmental�context.�During�severe�bloom�years,�a�consistent�
bloom�initiation�state�emerged,�characterized�by�strong�positive�correlations�between�bloom�expansion�
and�multiple�drivers—most�notably�Caloosahatchee�River�discharge�(median�r�=�0.73),�as�well�as�
elevated�temperatures,�Loop�Current�position,�and�Peace�River�inputs.�Likewise,�atmospheric�
conditions,�Loop�Current�position,�and�diminished�hydrologic�loads�generally�coincided�with�bloom�
contraction�and�termination�states.�Overall,�these�findings�reveal�the�dependence�of�management�
actions�to�inhibit�bloom�initiation�or�hasten�bloom�contraction�on�environmental�conditions�and�highlight�
the�value�of�this�novel�methodology�for�identifying,�interpreting,�and�potentially�forecasting�HABs�and�
other�ecological�dynamics�by�leveraging�temporally�clustered�environmental�states.�

BIO:�Dr.�Chin�is�a�post-doctoral�researcher�with�the�Water�Institute�at�the�University�of�Florida.�



             
  

        
       

 
                 

             
                

            
             

                
               

              
               

          
 

         
              
              
             
               

             
             

        
 

               
           

                
           

 
 
 

                  
               

             

  

Water�Quality�Modeling�of�the�St.�Johns�River�Estuary�during�Sea-Level�Rise�and�
Disaster�Scenarios�
Piash�Chowdhury,�Florentino�De�la�Cruz,�Chu-En�Hsu�

University�of�North�Florida,�Jacksonville,�FL,�USA�

The�St.�Johns�River�Estuary�(SJRE)�is�a�critical�ecological�and�economic�resource�in�northeast�Florida,�yet�
it�faces�increasing�stress�from�sea-level�rise�(SLR),�storm-induced�flooding,�and�pollutant�discharges.�
These�pressures�threaten�the�estuary’s�water�quality�and�resilience.�This�study�addresses�a�key�gap�in�
understanding�the�estuary’s�residence�time,�a�fundamental�indicator�of�its�self-purification�capacity.�
An�integrated�modeling�and�field-based�framework�is�developed�to�evaluate�the�hydrodynamic�and�
water-quality�responses�of�the�SJRE�using�Delft3D.�The�model�domain�extends�from�Little�Marsh�Hill�to�
the�river�mouth�and�employs�a�curvilinear�grid�(3–69�m�resolution)�constructed�from�bathymetric�data�
provided�by�the�U.S.�Army�Corps�of�Engineers�and�NOAA’s�BlueTopo�dataset.�Hydrodynamic�forcing�
incorporates�tidal�boundaries�from�the�OSU�TPXO�global�model�and�riverine�inputs�from�USGS�and�
SJRWMD�datasets,�with�observed�water�levels�used�for�model�calibration.�

Delft3D-FLOW�simulates�water�circulation,�while�Delft3D-WAQ�solves�the�advection–diffusion–reaction�
equation�to�model�suspended�solids�and�dissolved�oxygen�dynamics.�Delft3D-WAQ�is�also�used�to�
compute�residence�time,�which�serves�as�the�primary�diagnostic�for�assessing�estuarine�flushing�and�
retention�capacity.�In�parallel,�Delft3D-PART�is�applied�for�Lagrangian�particle�tracking�to�simulate�
transport�pathways�and�dye�dispersion,�supporting�the�design�of�a�fluorescein�dye�tracer�experiment�by�
optimizing�release�locations,�timing,�and�sampling�intervals.�While�the�tracer�simulations�generated�by�
Delft3D-PART�primarily�serve�to�validate�model�performance,�the�main�analyses�and�outcomes�are�
derived�from�residence�time�calculations�obtained�through�Delft3D-WAQ.�

Previous�studies�have�suggested�that�SLR�may�enhance�tidal�asymmetry�and�increase�residence�time�in�
low-gradient�reaches,�thereby�intensifying�pollutant�accumulation.�The�combined�modeling�and�field�
framework�developed�in�this�study�is�expected�to�improve�the�predictive�capability�for�the�SJRE’s�water�
quality�and�supports�adaptive�management�strategies�under�evolving�climatic�and�anthropogenic�
pressures.�

BIO:�Piash�Chowdhury�is�a�Graduate�Research�Student�in�Civil�Engineering�at�the�University�of�North�Florida.�His�
research�focuses�on�hydrodynamic�and�water�quality�modeling�of�estuarine�systems�using�Delft3D.�He�specializes�
in�GIS,�remote�sensing,�and�numerical�modeling�for�coastal�and�riverine�environmental�studies.�



           
 

          
      
     

 
                 
             
              
              

                
    

 
               

            
              

             
          

  
 

              
               

            
             

    
 

                 
               
             

                
 

             
           

           
 
 

                   
           

             

  

Quantifying�Morphological�Response�of�Oyster�Reef�Breakwaters�to�Tidal�and�Wave�
Forcing�
Jacopo�Composta1,�Daniele�Pinton1,�Alberto�Canestrelli1�and�Pietro�Lazzarini2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Univeristy�of�Padua,�Padua,�Italy�

Coastal�areas,�home�to�over�80%�of�the�global�population,�are�increasingly�threatened�by�sea�level�rise,�
erosion,�and�extreme�events.�Nature-based�solutions�like�oyster�reefs�offer�sustainable�protection�by�
adapting�to�sea�level�rise,�recovering�after�storms,�and�providing�ecosystem�services.�While�previous�
research�has�primarily�focused�on�breakwaters�in�wave-dominated�environments,�the�role�of�oyster�reefs�
in�estuarine�settings,�where�small�waves�(0.1�to�0.5�m)�and�strong�tidal�currents�govern�sediment�
dynamics,�remains�insufficiently�explored.�

This�study�employs�a�coupled�Delft3D�FLOW�and�SWAN�model�to�investigate�sedimentation�landward�of�
oyster�reefs,�focusing�on�short-term�morphological�changes�under�varying�reef�configurations�and�
hydrodynamic�conditions.�It�examines�how�tidal�currents,�water�levels,�tidal�flat�profiles,�and�reef�
geometry�affect�sediment�dynamics.�Particular�attention�is�given�to�reef�layout�and�wave–current�
interactions,�emphasizing�their�combined�influence�on�sediment�transport�and�estuarine�
morphodynamics.�

Model�results�indicate�that�oyster�reefs�reduce�erosion,�dissipate�wave�energy,�and�promote�sediment�
deposition.�The�orientation�of�incoming�waves�plays�a�critical�role�in�reef�performance.�Oblique�waves�
result�in�greater�sediment�accumulation,�while�perpendicular�waves�provide�less�effective�protection,�
especially�when�narrower�barriers�are�used.�Therefore,�dominant�wave�direction�must�be�considered�
when�designing�reef�configurations.�

The�simulations�also�show�that�wider�reefs�are�more�effective�than�narrower�ones,�as�they�dissipate�more�
wave�energy�and�enhance�sediment�retention�near�the�shoreline.�Reefs�located�closer�to�shore�promote�
larger�sediment�accumulation,�making�them�more�effective�for�shoreline�protection.�In�addition,�wider�
gaps�between�reef�segments�help�reduce�erosion�within�the�gaps�and�should�be�preferred�in�design.�

In�conclusion,�oyster�reefs�offer�an�effective,�nature-based�approach�to�shoreline�protection.�Their�
success�depends�on�well-informed�design�choices,�especially�regarding�geometry�and�hydrodynamic�
conditions.�These�findings�provide�important�insights�for�optimizing�coastal�protection�strategies.�

BIO:�PhD�student�in�Coastal�Engineering�at�the�University�of�Florida�with�a�master’s�in�hydraulic�engineering.�I�study�
wave�dynamics,�sediment�transport,�and�nature-based�shoreline�protection,�integrating�theory,�numerical�
modeling,�and�lab�data.�Focused�primarily�on�oyster-reef�breakwater�design�and�shoreline�resilience.�



        
       

              
        

              
        

 
             

              
            

               
             
            

          
               

            
             

              
              
             

             
             

               
             

                
                 

               
                

           
                

            
 
 

                 
                

              
             
      

  

Physics-Informed�Neural�Networks�for�Predicting�Crop�Water�Needs�
Gregory�Conde1�and�Sandra�M.�Guzmán�2�

1University�of�Florida,�Smart�Irrigation�and�Hydrology- Agricultural�and�Biological�Engineering�Department,�Indian�River�
Research�and�Education�Center,�Fort�Pierce,�FL,�USA�

2University�of�Florida,�Smart�Irrigation�and�Hydrology- Agricultural�and�Biological�Engineering�Department,�Indian�River�
Research�and�Education�Center,�Fort�Pierce,�FL,�USA�

Accurate�data-driven�modeling�has�the�potential�to�optimize�water�management�efficiency�in�crop�
production.�These�modeling�approaches�open�possibilities�to�identify�and�localize�crop�water�needs�for�
water�management.�However,�formulating�a�dynamic�model�to�capture�plant-soil-water�interactions�at�
multiple�depths�is�highly�complex.�Challenges�include:�i)�varying�plant�growth�and�water�uptake�with�
species,�phenology,�and�conditions;�ii)�nonlinearity�of�Richards’�equation�for�unsaturated�soil�flow,�
requiring�complex�numerical�methods;�iii)�empirical�constitutive�models�(e.g.,�Gardner,�van�Genuchten,�
Brooks–Corey)�demanding�labor-intensive�calibration�without�universal�applicability;�iv)�limited�temporal�
and�spatial�data�resolution�forcing�coarse�discretizations,�that�leads�to�numerical�instability.�In�light�of�
these�challenges,�we�propose�the�evaluation�of�physics-informed�neural�networks�(PINNs),�which�
incorporate�the�function�approximation�universality�of�neural�networks,�the�power�of�machine�learning�
tools,�and�the�well-established�knowledge�about�soil-water�dynamics.�In�this�work,�we�propose�using�
Richards'�equation�as�a�framework�to�formulate�a�PINN�that�describes�plant-soil-water�dynamics.�We�
discretize�Richards'�equation�into�soil�layers,�developing�equations�that�describe�water�movement�in�
each�layer�and�how�they�interact�with�external�factors�like�precipitation,�irrigation,�and�
evapotranspiration.�We�also�incorporate�plant�water�uptake�as�an�outflow�that�depends�on�
evapotranspiration�and�soil�moisture�levels�across�layers.�In�the�PINN�framework,�these�flow�terms�are�
represented�by�neural�network�components,�constrained�by�physical�laws�to�ensure�realistic�behavior.�
The�PINN�is�trained�in�two�stages:�first,�by�minimizing�errors�against�measured�soil�moisture�variations,�
and�second,�by�tuning�with�the�inclusion�of�the�numerical�solution�in�the�cost�function.�The�proposed�
framework�is�validated�with�field�data�from�an�experimental�citrus�field,�demonstrating�that�soil�moisture�
dynamics�are�precisely�estimated�and�that�crop�water�uptake�can�be�inferred�from�soil�moisture�and�
environmental�data.�This�capability�opens�possibilities�for�innovative�water�management�approaches�
that�enable�the�timely�application�of�optimal�water�amounts,�ensuring�crop�needs�are�met�at�specific�
times�and�locations�while�enhancing�overall�water�use�efficiency�in�agricultural�systems.�

BIO:�Dr.�Gregory�Conde�is�a�Postdoctoral�Associate�at�the�University�of�Florida's�Smart�Irrigation�and�Hydrology�
Laboratory- Indian�River�Research�and�Education�Center�in�Fort�Pierce�FL.�He�specializes�in�advanced�control�
systems,�dynamic�modeling,�and�automation�to�enhance�agricultural�water�efficiency.�His�research�focuses�on�
data-driven�models,�estimation,�and�optimal�control�for�irrigation�systems,�including�sensors�integration,�cloud�
computing,�and�AI�for�sustainable�practices.�



          
       

        
 

                
            

                
           

               
    

 
                 

           
                

               
           

          
       

 
             

                 
                 

             
          

 
              

              
             
     

 
 

                 
               
                 

  

 

  

Wekiva�River�Eel�Grass�Mapping�Using�High�Definition�Stream�Survery�
Brett�Connell,�James�Parham,�PhD,�Dane�Shuman�

Trutta�Environmental�Solutions,�LLC,�Panama�City,�FL,�USA�

The�Wekiva�Wild�and�Scenic�River�System,�including�the�Wekiva�River,�Rock�Springs�Run,�and�Blackwater�
Creek,�faces�ecological�pressures�from�watershed�changes,�raising�concerns�about�submerged�aquatic�
vegetation�(SAV)�declines�similar�to�those�documented�in�the�St.�Johns�River�Basin.�To�support�the�
Wekiva�Wild�and�Scenic�River�System�Comprehensive�Management�Committee,�Trutta�Environmental�
Solutions,�LLC�conducted�a�High�Definition�Stream�Survey�(HDSS)�to�map�Eelgrass�and�evaluate�habitat�
conditions�across�34.5�mile).�

HDSS�is�a�rapid,�single�pass�approach�that�integrates�GPS,�video,�depth,�side�scan�sonar,�and�water�
quality�sensors�(pH,�temperature,�dissolved�oxygen,�conductivity,�turbidity)�to�generate�continuous,�
meter�resolution�GIS�data.�Each�second�of�georeferenced�video�is�tied�to�a�GPS�point,�providing�
managers�with�a�robust�baseline�inventory�that�can�extend�upstream�and�downstream�as�needed.�This�
comprehensive�dataset�allows�identification,�prioritization,�and�monitoring�of�multiple�water�resource�
issues,�including�instream�habitat�distribution,�infrastructure�impacts,�mitigation�strategies,�restoration�
outcomes,�and�public�education�through�virtual�tours.�

The�survey�incorporated�35�bathymetric�transects�and�produced�georeferenced�video�and�GIS�layers.�
Eelgrass�occurred�in�dense�beds�across�approximately�4�km�(8�percent)�of�the�system,�with�hotspots�near�
the�Wekiva�Parkway�Bridge�and�Wekiva�Island�but�was�absent�in�areas�such�as�Blackwater�Creek�despite�
predicted�suitability.�An�ordinal�logistic�regression�model�linked�eelgrass�occurrence�to�depth�and�
channel�width,�highlighting�habitat�factors�that�can�inform�management�strategies.�

HDSS�provides�a�powerful�tool�for�resource�managers�by�rapidly�documenting�baseline�conditions�and�
enabling�data�driven�decisions.�Results�from�the�Wekiva�system�demonstrate�how�this�approach�can�
detect�current�SAV�status,�identify�ecological�hotspots,�and�guide�future�restoration�and�monitoring�
efforts�in�sensitive�river�systems.�

BIO:�Brett�Connell�is�a�co-founder�of�Trutta�Environmental�Solutions�and�key�developer�of�the�High�Definition�
Stream�Survey�(HDSS)�methodology.�With�20�years�of�professional�experience�in�water�resources�and�fisheries�
Biology,�he�has�led�1,800�miles�of�projects�across�the�Southeast�focusing�on�innovative�technologies�for�stream�
habitat�assessment.�



            
   

         
     

 
                

            
             
               

           
             

           
            

             
                 

            
              

              
            

         
 
 

                 
               

                 
   

 

  

Nitrate�Concentration�Declines�in�Groundwater�of�the�Santa�Fe�River�Basin,�Florida�
(2014�–�2024)�
Rick�Copeland,�Hailey�Hall,�Gary�Maddox,�and�Thomas�Seal�

AquiferWatch�Inc,�Tallahassee,�FL,�USA�

Since�2007,�water�quality�in�several�springsheds�have�been�declared�impaired�for�nitrate�by�the�Florida�
Department�of�Environmental�Protection.�Once�impaired,�basin�management�action�plans�by�the�
Department�are�implemented�to�restore�water�quality�to�a�corresponding�threshold.�For�most�
springsheds�the�level�for�nitrate�is�0.35�mg/L.�Each�plan�requires�monitoring�to�evaluate�restoration�
progress.�Monitoring�includes�nitrate�concentrations�and�nitrate�loading�where�applicable.�Resource�
costs�needed�to�acquire�sufficient�monitoring�data�are�expensive.�Consequently,�the�Department�solicits�
assistance�from�other�monitoring�entities.�Efforts�by�AquiferWatch,�Alachua�County�Environmental�
Protection�Department,�and�Florida�LAKEWATCH�reveal�that�since�2014,�concentrations�in�groundwater�
have�decreased.�AquiferWatch�and�LAKEWATCH�depend�on�citizen�volunteers�to�collect�water�samples.�
Nitrate�loading�data�at�springs,�spring�runs,�and�streams�tend�to�be�project�driven,�which�creates�data�
sets�that�are�difficult�to�make�meaningful�time-series�correlations�with�groundwater�nitrate�
concentrations.�Improvements�in�the�coordination�of�the�collection�of�loading�data�will�improve�the�
ability�of�the�Florida�Department�of�Environmental�Protection�to�track�restoration�efforts.�This�study�
demonstrates�that�coordinated�efforts�of�monitoring�entities�and�volunteers�can�economically�and�
effectively�monitor�changes�in�nitrate�concentrations�in�impaired�springsheds.�

BIO:�Dr.�Copeland�has�50�years�of�experience�monitoring�Florida’s�groundwater�water�quality.�He�has�administered�
the�Florida�Department�of�Environmental�Protection’s�water�quality�monitoring�program.�He�is�the�past�supervisor�
of�the�Florida�Geological�Survey’s�Hydrogeology�Program.�He�is�currently�the�director�of�AquiferWatch,�a�volunteer�
groundwater�monitoring�organization.�



         
  

            
        

           
      

      
 

               
               

            
         

 
               

              
               

              
              
             

             
     

 
             
              
              

              
              

            
               

           
         

 
           

            
 
 

               
               

             

  

Enhancing�Regional�Resilience�Through�Flood�Occurrence�Data�collection�and�
stakeholder�ENGAGEMENT�
Ana�Carolina�Coelho�Maran1,�Christine�Carlson1,�Nicole�Cortez1,�Azizbek�Nuridinov2,�Madelyn�Rinka1,�
Diana�Alvarez1,�Aaron�Duecaster3,�and�Stephanya�Salazar3�

1South�Florida�Water�Management�District�(SFWMD),�West�Palm�Beach,�FL,�USA�
2Florida�State�University,�Tallahassee,�FL�USA�
3Working�under�contract�with�SFWMD�

As�part�of�its�goal�to�safeguard�South�Florida’s�water�resources,�ecosystems,�and�communities,�the�
South�Florida�Water�Management�District�(SFWMD)�is�advancing�a�set�of�water�and�climate�resilience�
metrics�to�monitor�trends,�identify�emerging�patterns,�and�support�risk-informed�and�data-driven�
decision-making.�These�metrics�inform�regional�planning�and�adaptation�strategies.�

This�presentation�focuses�on�the�development�and�implementation�of�a�flood�occurrence�metric�and�the�
establishment�of�a�robust�framework�for�its�continued�use,�The�South�Florida�Flood�Information�
Resource.�Initial�efforts�included�compiling�historical�flood�data�from�internal�and�external�sources�in�GIS�
to�identify�flood-prone�areas.�GIS-based�data�collection�and�storing�tools�were�developed�to�standardize�
flood�reporting,�enable�photo�documentation,�and�consolidate�legacy�and�new�flood�event�records.�The�
flood�metric�supports�flood�risk�characterization,�identification�of�flood-prone�areas,�flood�risk�model�
calibration�and�validation,�evaluation�of�mitigation�and�adaptation�scenarios,�and�grant�applications�and�
funding�requests�with�data-driven�evidence.�

Progress�also�includes�staff�training�and�expanded�access�for�local�government�partners,�including�
counties,�municipalities,�water�control�districts,�and�other�agencies.�These�efforts�align�with�a�broader�
statewide�initiative.�SFWMD�is�collaborating�with�the�Florida�Silver�Jackets,�the�Florida�Department�of�
Emergency�Management,�the�Florida�Flood�Hub�for�Applied�Research�and�Innovation,�the�state’s�water�
management�districts,�and�other�government�agencies�to�enhance�observed�flood�data�collection�and�
storing�statewide.�The�inter-agency�Flood�Observations�–�Regional�Coordination�and�Community�
Engagement�project�is�a�collaborative�effort�to�improve�the�consistency�and�coverage�of�flood�data�
collection�throughout�Florida.�Partner�engagement�remains�critical�to�enhancing�coordination�and�
enabling�more�standardized,�statewide�data�collection�and�storage�practices.�

This�presentation�is�relevant�to�water�resource�managers,�planners,�emergency�management�
professionals,�and�policy�makers�engaged�in�resilience�planning�and�flood�risk�management.�

BIO:�Nicole�Cortez�is�the�Resiliency�Coordinator�at�the�South�Florida�Water�Management�District,�leading�
stakeholder�engagement�and�overseeing�the�monitoring�and�development�of�water�and�climate�metrics�for�water�
resource�planning�and�adaptation,�drawing�on�her�background�in�environmental�evaluation�and�outreach.�



         
  

  
           

 
               
                 
             

                 
                

               
 

               
                

                
               
                

            
               

            
                

                      
                

  
 

               
              

              
              

                
             

              
              

               
             

              
       

 
  

Addressing�Floridan�Aquifer�Resource�Concerns�Through�Management�in�Coastal�
Northwest�Florida�
Tony�Countryman�

Resource�Management�Division,�Northwest�Florida�Water�Management�District,�Havana,�FL,�USA�

The�Northwest�Florida�Water�Management�District�is�one�of�five�water�management�districts�created�by�
the�Water�Resources�Act�of�1972�and�is�charged�with�managing�the�water�resources�across�16�counties.�
The�District�periodically�completes�Water�Supply�Assessments�to�evaluate�the�sufficiency�of�water�
resources�within�each�of�seven�planning�regions�to�meet�demands�for�a�20-year�planning�horizon.�If�water�
needs�are�likely�to�exceed�available�supplies,�the�District�prepares�a�Regional�Water�Supply�Plan�which�
identifies�alternatives�to�meet�future�demands,�as�required�by�section�373.709,�Florida�Statutes.�

Region�II,�including�Santa�Rosa,�Okaloosa,�and�Walton�counties,�is�the�District’s�largest�and�fastest�
growing�planning�region.�A�Water�Resource�Caution�Area�was�established�in�1989�due�to�concerns�for�
saltwater�intrusion�in�the�Upper�Floridan�aquifer.�The�first�Regional�Water�Supply�Plan�was�approved�in�
2000,�and�most�recently�updated�in�2024.�Plan�implementation�has�achieved�partial�recovery�of�the�
Upper�Floridan�aquifer�potentiometric�surface,�from�--130�ft.�to�-65�ft.�below�mean�sea�level.�This�
recovery�has�been�achieved�through�collaborative�multi-party�projects�to�shift�groundwater�withdrawals�
away�from�the�coast,�develop�inland�wellfields,�and�utilize�the�sand-and-gravel�aquifer.�Expansion�of�the�
Upper�Floridan�aquifer�cone�of�depression�and�saltwater�intrusion�remain�significant�concerns.�
Groundwater�modeling�results�indicate�that�the�cone�of�depression�will�expand�and�deepen�to�more�than�
–140�ft.�below�mean�sea�level�by�2045.�A�total�of�25�production�wells�will�be�“at�risk”�in�2045,�with�water�
in�the�Upper�Floridan�aquifer�below�the�production�zone�not�meeting�drinking�water�standards�for�saline�
parameters.�

The�District�is�collaborating�with�local�governments�and�utilities�to�address�this�issue.�Planned�activities�
include�feasibility�studies�of�surface�water�sources�and�managed�aquifer�recharge.�The�District�is�
investigating�the�redistribution�of�groundwater�pumpage�from�within�the�Water�Resource�Caution�Area�to�
areas�further�north.�Potential�solutions�are�expensive,�with�cost�estimates�for�surface�water�supplies�
ranging�from�$200�million�to�$498�million.�Minimum�aquifer�levels�may�be�needed�to�set�quantitative�
thresholds�for�groundwater�withdrawals�and�create�a�framework�for�funding�and�project�implementation�
through�a�prevention�or�recovery�strategy.�These�efforts�pose�significant�technical�and�fiscal�challenges,�
as�local�governments�and�utilities�have�historically�invested�millions�of�dollars�in�infrastructure�to�
withdraw�groundwater�from�coastal�areas.�To�shift�to�new�water�sources�or�implement�aquifer�recharge�
projects�will�require�consensus�building,�considerable�state�and�federal�funding,�and�years�of�
collaboration�for�a�successful�outcome.�This�presentation�will�highlight�the�results�of�ongoing�and�
planned�efforts�to�achieve�these�ambitious�goals.�



          
       
             

        
 

              
             

              
                 

              
          

 
 

               
             

             
            

           
 

             
           

            
             

              
               

     
 
 

                    
     

  

Temporal�Lags�between�Discharge�and�Water�Chemistry�in�Florida�Springs�
Lindsey�Cromwell1,�and�Matthew�Cohen1,�2�

1School�of�Forest,�Fisheries,�and�Geomatic�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
2Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

Florida�springs�are�unique�environments�that�provide�diverse�ecosystem�services�and�serve�as�natural�
outlets�for�the�Floridan�Aquifer�System.�However,�these�springs�are�experiencing�visible�habitat�
degradation�and�water�quality�decline�across�both�spatial�and�temporal�scales.�This�deterioration�has�
been�linked�to�reductions�in�flow�and�changes�in�dissolved�oxygen�(DO),�a�keystone�variable�in�aquatic�
environments.�Yet,�the�relationships�between�DO�and�flow�remain�poorly�constrained,�as�long�residence�
times�and�aquifer�storage�dynamics�often�decouple�synchronous�concentration–discharge�(C–Q)�
relationships.�

To�address�this�gap,�we�compiled�a�comprehensive�statewide�water�quality�dataset�that�integrates�grab�
samples�and�continuous�sensor�data�from�the�Florida�Water�Management�Districts,�the�Florida�
Department�of�Environmental�Protection,�and�the�U.S.�Geological�Survey.�Using�this�dataset,�we�
investigated�temporal�lags�between�discharge�and�key�water�chemistry�parameters�including�DO,�
temperature,�pH,�specific�conductivity,�and�NOx-N�across�Florida’s�most�data-rich�springs.�

Our�findings�indicate�that�these�temporal�lags�are�both�solute- and�site-specific.�Reversing�springs—�
those�that�experience�back-flooding�from�adjacent�blackwater�streams—exhibit�shorter�lags�between�
discharge�and�chemistry,�whereas�non-reversing�springs�display�longer�lags.�By�quantifying�this�
decoupling�between�discharge�and�chemistry,�we�can�better�identify�potential�sources�and�processes�
driving�DO�consumption�along�the�flow�path�as�the�springshed�integrates�the�surrounding�landscape.�
These�insights�can�help�inform�conservation�and�management�strategies�aimed�at�mitigating�DO�and�flow�
decline�in�Florida’s�spring�ecosystems.�

BIO:�Lindsey�Cromwell�is�a�PhD�Candidate�in�SFFGS�with�a�research�focus�on�the�controls�on�water�quality�
variation�in�Florida�springs.�



           
          

            
        

 
             

            
             

             
            

             
                

              
              

             
              

                 
                   

             
               
             

             
                

             
            

             
             

 
  

Seasonal�Patterns�in�Solute�Concentrations�in�the�North�Lake�Okeechobee�Basin�
Dan�Dai1,�Matthew�J.�Cohen2,�James�W.�Jawitz1�

1Soil,�Water,�and�Ecosystem�Sciences�Department,�University�of�Florida,�Gainesville,�FL,�USA�
2Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

Understanding�the�factors�influencing�temporal�variability�in�stream�solute�concentrations�is�crucial�for�
water�management.�We�observed�persistent�and�repeatable�seasonal�signals�in�stream�solute�
concentrations�in�the�North�Lake�Okeechobee�Basin�(NLOB),�Florida.�By�concatenating�the�ChemLotUS�
water�quality�and�StreamCat�watershed�attribute�datasets,�we�examined�stream�concentrations�for�five�
target�solutes�representing�geogenic�(calcium,�Ca2+),�biogenic�(total�organic�carbon,�TOC),�and�
anthropogenic�(nitrate,�NO3

-,�soluble�reactive�phosphorus,�SRP,�and�total�phosphorus,�TP)�sources.�From�
comparative�fitting�of�a�suite�of�sinusoidal�models,�we�found�that�seasonal�patterns�are�the�dominant�
driver�of�solute�temporal�variability�in�the�NLOB,�explaining�over�50%�of�concentration�variability.�
Moreover,�this�temporal�variability�of�solute�concentrations�remains�relatively�stable�over�decades�for�all�
solutes.�Seasonal�patterns�differed�by�solute,�with�higher�seasonal�amplitudes�for�anthropogenic�solutes�

-compared�to�biogenic�and�geogenic�solutes.�Seasonal�timing�also�varies�by�solute,�with�NO3�

concentrations�peaking�from�late�fall�to�spring,�while�TOC,�SRP,�and�TP�reach�their�maxima�in�summer�
and�fall,�and�Ca2+�peaks�in�spring.�We�considered�the�role�of�land�use�as�a�contributor�to�seasonal�
patterns,�finding�that�agricultural�land�use�significantly�influenced�nutrient�seasonal�amplitude�and�mean�
concentration.�Notably,�however,�land�use�and�land�cover�did�not�affect�the�timing�of�peak�
concentrations�suggesting�these�attributes�of�the�export�pattern�are�not�controlled�by�short-term�
variation�in�applications,�but�rather�seasonally�varying�transport�and�removal�processes.�Variations�in�

-Ca²⁺,�TOC,�SRP,�and�TP�were�largely�synchronized�with�flow,�whereas�NO3�was�better�synchronized�with�
temperature,�implying�a�critical�role�for�denitrification.�This�analysis�highlights�the�interaction�between�
hydrological�and�biogeochemical�processes�in�understanding�seasonal�variations�in�water�quality.�Our�
findings�underscore�the�importance�of�spatial�sampling�intensity�over�temporal�frequency�as�seasonal�
signals�are�strong�and�predictable,�while�spatial�heterogeneity�requires�more�comprehensive�coverage.�



             
  

         
           
             
              

 
           

               
                

              
             

                    
                

             
             

                 
               

              
            

                
          

 
 

                 
               

              
          

  

Soil�Water�Deficit�&�Irrigation�Impacts�on�Ohio�Maize�&�Soybean�Yields�Using�
Machine�Learning�
Rajveer�Dhillona*�,�Susanta�Dasb,�Vinayak�S.�Shedekarc,�Vivek�Sharmab�

aAgricultural�Research�&�Development�Program,�Central�State�University,�Wilberforce,�OH,�USA�
bDepartment�of�Agricultural�&�Biological�Engineering,�IFAS,�University�of�Florida,�Gainesville,�FL,�USA�
cDepartment�of�Food,�Agricultural�and�Biological�Engineering,�The�Ohio�State�University,�Columbus,�OH,�USA�

Enhancing�agricultural�productivity�and�water�management�requires�understanding�how�climate�factors�
affect�crop�yields�and�irrigation�requirements.�This�study�examined�how�Ohio's�maize�and�soybean�yields�
were�influenced�by�monthly�precipitation,�temperature,�and�soil�water�deficit�(SWD)�from�1991�to�2022.�A�
soil�water�balance�approach�combined�with�Random�Forest�(RF)�identified�the�key�climatic�and�
hydrological�variables�in�predicting�the�impact�of�supplemental�irrigation�on�county-level�maize�and�
soybean�yields.�The�RF�model�performed�best,�with�RMSE�=�0.60�Mt/ha�and�R²�=�0.77�for�maize,�and�RMSE�
=�0.21�Mt/ha�and�R²�=�0.64�for�soybean.�July�SWD,�September�maximum�temperature,�and�August�
precipitation�were�primary�factors�influencing�maize�yield,�while�soybean�yield�mainly�depended�on�
rainfall�in�May�and�August.�Soybeans�demonstrated�greater�resilience�to�SWD�stress.�Supplemental�
irrigation�of�50.8�mm�per�month�(~2�inches�per�month)�increased�maize�yields�by�approximately�598�kg/ha�
and�decreased�year-to-year�variability�for�both�crops,�whereas�101.6�mm�per�month�offered�no�significant�
additional�benefits.�Yield�gains�were�more�noticeable�during�dry�years�and�cooler�September�months.�
Regionally,�southwestern�Ohio�counties�experienced�the�most�significant�maize�yield�increases�(~22.6%�
or�1.2�Mt/ha),�while�soybean�gains�averaged�9.2%�(~0.21�Mt/ha).�This�study�offers�a�scalable�framework�
for�assessing�climate-driven�yield�variability�and�optimizing�regional�irrigation�strategies.�

BIO:�Dr.�Das�is�a�Postdoctoral�Research�Associate�at�the�University�of�Florida’s�Precision�Water�Management�Lab.�
His�research�focuses�on�sensor-based�irrigation�automation,�IoT�systems,�and�remote�sensing�applications�for�crop�
water�and�nutrient�management,�combining�field�experiments�with�machine�learning�and�hydrological�modeling�to�
improve�agricultural�sustainability�and�water�productivity�in�diverse�cropping�systems.�



              
 

                      
                  

        
 

             
            

              
                

              
             

            
 

               
           

              
            

           
             

              
               

            
      

 
               

              
             

             
             

           
            

 
 

                   
           

             
      

  

Influence�of�Land�Use�and�Land�Cover�Changes�on�Water�Quality�in�Everglades�STA�
Watersheds�
Ankita�Datta1�and�Patrick�Inglett2�

1School�of�Natural�Resources�(SNRE)�&�Soil,�Water�and�Ecosystem�Sciences�(SWES),�University�of�Florida,�Gainesville,�FL,�USA�
2Soil,�Water�and�Ecosystem�Sciences�(SWES),�FL,�USA�

The�Everglades�Stormwater�Treatment�Areas�(STAs)�constructed�wetlands�developed�as�part�of�the�
Everglades�restoration�effort�to�reduce�nutrient�loads,�particularly�phosphorus,�from�agricultural�and�
urban�runoff�before�the�water�enters�the�downstream�natural�ecosystem.�These�treatment�wetlands�have�
been�highly�effective�in�improving�water�quality,�yet�their�performance�is�not�uniform�and�depends�greatly�
on�the�characteristics�of�the�contributing�watersheds.�Land�use�and�land�cover�(LULC)�patterns�
surrounding�these�systems�influence�the�type�and�number�of�nutrient�inputs,�hydrologic�connectivity,�
and�sediment�transport,�ultimately�shaping�the�inflow�water�quality�and�treatment�efficiency.�

This�study�investigates�how�LULC�patterns�affect�inflow�water�quality�across�four�major�Everglades�STAs:�
STA-1E,�STA-2,�STA-3/4,�and�STA-5/6—representing�distinct�hydrologic�basins�and�land�management�
histories.�Using�two�decades�of�water-quality�data�from�the�South�Florida�Water�Management�District�
(SFWMD),�combined�with�GIS-based�analyses�of�remotely�sensed�land-cover�datasets,�spatial�and�
temporal�relationships�between�watershed�composition�and�total�phosphorus�(TP)�concentrations�were�
examined.�Preliminary�findings�indicate�that�watersheds�dominated�by�agricultural�and�urban�land�uses�
show�consistently�higher�TP�levels,�reflecting�the�influence�of�fertiliser�applications,�soil�erosion,�and�
stormwater�runoff.�In�contrast,�areas�with�greater�wetland�and�vegetated�cover�tend�to�exhibit�lower�
nutrient�concentrations,�highlighting�the�capacity�of�natural�landscapes�to�retain�and�transform�
phosphorus�through�Biological�and�geochemical�processes.�

By�linking�landscape�changes�at�the�watershed�level�to�water-quality�outcomes,�this�research�offers�new�
insights�into�how�human�land�use�interacts�with�wetland�restoration�infrastructure.�The�findings�highlight�
that�sustainable�water-quality�management�in�South�Florida�requires�not�only�effective�treatment�of�
wetlands�but�also�proactive�watershed�planning�and�best�management�practices�(BMPs)�that�minimize�
nutrient�loading�at�the�source.�Understanding�these�land-water�connections�is�essential�for�advancing�
Everglades�restoration�objectives,�maintaining�ecosystem�health,�and�protecting�the�environmental�and�
economic�services�that�these�wetlands�provide�to�both�wildlife�and�neighboring�communities.�

BIO:�Ankita�Datta�is�a�Ph.D.�candidate�at�the�University�of�Florida�studying�water�quality�and�ecosystem�services�in�
the�Everglades.�Her�research�integrates�wetland�biogeochemistry,�land-use�dynamics,�and�environmental�
economics�to�evaluate�how�watershed�conditions�influence�nutrient�retention�and�sustainability�of�Stormwater�
Treatment�Areas�(STAs)�in�South�Florida�



           
 

         
      
       
      

 
              

           
             

              
              

 
 

             
                  

             
          

           
              

            
              
              
   

 
            

            
             

      
 

               
             

         
               

            
  

 
 
  

Water�Schools�Build�Local�Capacity�for�Water�Resources�Management�in�Central�
Florida�
Yilin�Zhuang1,�Jamielyn�Daugherty�Hagyari2,�and�Ondine�Wells3�

1University�of�Florida,�Apopka,�FL,�USA�
2University�of�Florida,�The�Villages,�FL,�USA�
3University�of�Florida,�Ocala,�FL,�USA�

The�University�of�Florida�Institute�of�Food�and�Agricultural�Sciences�(UF/IFAS)�Extension�Water�School�
program�provides�county-specific�education�for�elected�officials,�department�heads,�and�community�
leaders�who�make�decisions�affecting�water�resources.�Each�Water�School�blends�expert�presentations,�
interactive�discussions,�and�field�experiences�to�connect�science�with�policy.�Programs�are�held�once�
every�two�years�in�each�participating�county,�ensuring�continuity�while�staying�responsive�to�emerging�
issues.�

Since�2015,�UF/IFAS�Extension�has�conducted�multiple�Water�Schools�across�Central�Florida,�including�
five�in�Marion�County�and�two�in�Sumter�County,�most�recently�in�2025.�The�2025�Marion�County�Water�
School,�Balancing�Growth�and�Water�Resources,�engaged�42�participants�with�sessions�on�hydrogeology,�
regulations,�conservation�practices,�and�field�visits�highlighting�water-efficient�landscaping�and�
advanced�reclamation�technologies.�Participants�reported�100%�satisfaction,�with�more�than�75%�
affirming�the�program�would�positively�influence�local�policy.�The�2025�Sumter�County�Water�School,�
Challenges�Facing�Urban�Communities,�convened�26�participants�and�focused�on�homeowner�behavior,�
green�stormwater�infrastructure,�and�water�policy.�More�than�90%�of�participants�indicated�they�were�
likely�to�use�or�recommend�UF/IFAS�resources,�emphasizing�the�program’s�value�in�filling�knowledge�
gaps�for�leaders.�

Evaluation�results�across�counties�consistently�show�that�Water�Schools�raise�participants’�knowledge�
levels�from�“low/medium”�to�“medium/high,”�foster�collaboration�across�agencies,�and�increase�the�
likelihood�of�policy�impacts.�Participants�particularly�value�the�balance�of�technical�expertise,�real-world�
demonstrations,�and�opportunities�for�cross-sector�dialogue.�

UF/IFAS�Extension�will�continue�offering�Water�Schools�in�Marion�and�Sumter�Counties�and�expand�to�
additional�Central�Florida�counties.�Future�programs�will�address�emerging�issues�such�as�PFAS�
contamination,�stormwater�vulnerability,�septic-to-sewer�conversions,�and�climate�resilience.�By�
tailoring�topics�to�local�needs�and�directly�engaging�decision�makers,�Water�Schools�provide�a�proven�
model�for�community-based�water�education�that�informs�decisions,�builds�capacity,�and�drives�
collective�action.�



         
                 

   
               

   
           
          
           
             
            

 
               

             
              

             
               

               
             
               

                  
             

                
               

             
             

               
              

              
               

              
             

              
                

                 
               

             
               

             
          

 
 
  

Agricultural�and�Urban�Pesticides�in�Florida�and�Florida�Manatees�
Maite�De�Maria1,�Michelle�L.�Hladik2,�Erin�L.�Pulster3,�Landon�Keele3,�Rachael�F.�Lane4,�Dana�W.�Kolpin5,�
Margaret�E.�Hunter6�

1Cherokee�Nation�System�Solutions�Contractor�to�the�U.S�Geological�Survey,�Wetland�and�Aquatic�Research�Center,�
Gainesville,�FL,�USA�

2U.S.�Geological�Survey,�California�Water�Science�Center,�Sacramento,�CA,�USA�
3U.S.�Geological�Survey,�Columbia�Environmental�Research�Center,�Columbia,�MO,�USA�
4U.S.�Geological�Survey,�Central�Plains�Water�Science�Center,�Lawrence,�KS,�USA�
5U.S.�Geological�Survey,�Central�Midwest�Water�Science�Center,�Iowa�City,�IA,�USA�
6U.S.�Geological�Survey,�Wetland�and�Aquatic�Research�Center,�Gainesville,�FL,�USA�

Florida�urban�and�agricultural�activities�rely�on�pesticides�to�produce�food�and�manage�landscapes�by�
controlling�vectors,�pests,�and�disease.�Pesticides�such�as�herbicides,�insecticides,�and�fungicides�enter�
the�aquatic�environment�through�direct�application�to�waterbodies�or�via�transport�from�the�surrounding�
landscape.�Further,�per- and�polyfluoroalkyl�substances�(PFAS)�have�commonly�been�found�in�the�
aquatic�environment�and�in�aquatic�species�including�Florida�manatees.�PFAS�have�a�variety�of�uses�
(e.g.,�food�packaging�and�firefighter�foams)�and�can�be�found�in�agricultural�materials�including�biosolid�
application�to�farmland,�food�production�wastewater,�and�as�adjuvant�formulation�to�improve�pesticide�
application.�Many�of�these�chemicals,�or�combinations�of�chemicals,�might�have�toxic�effects�on�wildlife.�
The�objective�of�this�study�was�to�analyze�the�prevalence�of�183�pesticides�and�52�PFAS�in�Florida�
manatee�plasma�collected�from�five�Florida�locations�between�2013–2024.�During�2021–2022,�a�manatee�
unusual�mortality�event�occurred�in�south�Florida�and�the�Indian�River�Lagoon�due�to�reduced�food�
availability.�In�all�five�locations,�bifenthrin,�a�widely�used�insecticide,�was�ubiquitously�found�in�Florida�
manatee�plasma.�Manatees�sampled�during�the�unusual�mortality�event�contained�higher�total�pesticide�
plasma�concentrations�(all�lipophilic),�suggesting�a�link�to�mobilization�of�the�chemicals�through�
metabolism�of�fat�tissue�associated�with�starvation.�We�also�found�a�statistically�significant�increase�in�
perfluorooctane�sulfonic�acid�(PFOS)�and�other�PFAS�in�manatee�plasma�during�the�unusual�mortality�
event,�compared�to�the�years�that�followed.�Additionally,�water�and�submerged�vegetation�samples�were�
collected�from�the�Indian�River�Lagoon�in�2022�and�2023,�and�from�waterbodies�surrounding�Lake�
Okeechobee�in�2023.�Vegetation�and�water�samples�showed�the�presence�of�13�pesticides�including�
herbicides�(e.g.,�atrazine�and�diuron)�and�insecticides�(e.g.,�bifenthrin�and�imidacloprid).�Total�pesticide�
concentration�in�vegetation�ranged�from�1–75�ng/g�(dry/weigh).�Pesticides�were�found�to�be�more�
prevalent�in�water�samples�proximal�to�Lake�Okeechobee�compared�to�other�areas�of�south�Florida,�with�
36�pesticides�detected�and�total�pesticides�ranging�from�53�to�804�ng/L.�Atrazine�was�ubiquitous�in�Lake�
Okeechobee�water�samples.�Our�work�provides�insight�on�PFAS�and�the�number�and�prevalence�of�
pesticides�of�potential�concern�in�Florida�aquatic�species�and�environments.�Additional�monitoring�in�
vulnerable�areas,�such�as�the�Indian�River�Lagoon�and�the�Everglades,�may�support�ongoing�restoration�
efforts.�Manatee�plasma�analyses�helped�identify�potential�sources�of�contaminant�exposure�and�the�
resulting�body�burdens�associated�with�these�globally�concerning�contaminants.�



           
    

 

          

      

 

               
                 

                   
                  

 

                  
               

                
                  

                  
                   

               
           

 

                   
               

    

 

UNRAVELING�IRRIGATION�RETURN�FLOWS:�HOW�MUCH�OF�THE�WATER�MAKES�IT�
BACK�TO�THE�AQUIFER?�

Rob�de�Rooij1,�Cristel�Cedeno1,�Wendy�Graham1�and�David�Kaplan1�

1University�of�Florida,�Gainesville,�FL,�USA�

Water�pumped�from�an�aquifer�for�irrigation�is�either�evaporated,�transpired,�transported�by�lateral�flow�
processes�like�runoff,�stored�in�the�subsurface�zone�above�the�aquifer�or�percolates�into�the�aquifer.�The�
amount�of�water�making�it�back�to�the�aquifer�by�means�of�percolation�is�typically�referred�to�as�irrigation�
return�flow�(IRF)�and�is�an�important�quantity�to�infer�the�effect�of�irrigation�on�groundwater�resources.�

However,�IRF�is�difficult�to�quantify�as�the�water�from�irrigation�is�mixed�with�water�from�precipitation.�The�
classical�numerical�approach�is�based�on�simulating�the�difference�in�aquifer�recharge�between�a�model�
with�and�a�model�without�irrigation.�We�have�applied�this�approach�using�a�SWAT-MODFLOW�model�for�
the�Santa�Fe�River�basin,�but�we�now�seek�alternative�modeling�approaches�to�gain�more�insights�into�the�
simulated�IRFs.�To�check�the�dependence�of�the�IRF�on�simulated�soil�water�content�and�soil�water�fluxes�
we�compare�the�IRF�as�simulated�by�a�SWAT�model�with�the�IRF�as�simulated�by�a�more�physics-based�
variable�saturated�flow�model�like�HYDRUS1D.�We�also�explore�a�promising�novel�approach�based�on�
particle-tracking�to�compute�the�proportion�of�aquifer�recharge�originating�from�irrigation.�

Rob�de�Rooij�is�a�research�assistant�scientist�at�the�Water�Institute�and�his�research�focuses�on�solving�quantitative�
and�qualitative�hydrogeological�problems.�He�has�a�particular�interest�in�unraveling�the�age�and�source�
components�of�groundwater.�



       
  

    
      

 
               

                
             

          
              

               
     

 
               

                
               

            
              

           
              

              
          

 
 

                 
             

          

  

Groundwater–Surface�Water�Dynamics�and�Green�Stormwater�Infrastructure-Based�
Adaptation�
Mohana�Debnath,�Nasrin�Alamdari�

Florida�State�University,�Tallahassee,�FL,�USA�

Watershed�management�is�one�of�the�most�challenging�topics�nowadays,�especially�in�the�coastal�urban�
areas�due�to�the�intricate�allocation�of�the�groundwater�table�in�these�areas.�In�addition,�projected�
changes�in�precipitation�and�sea-level�dynamics�introduce�uncertainty�on�this�issue,�intensifying�both�
hydro-climatological�and�socio-economic�vulnerabilities.�The�research�explores�the�dynamics�of�
groundwater�and�surface�water�under�varying�climatic�conditions�and�provides�insights�on�how�green�
stormwater�infrastructure�(GSI)�management�can�be�used�to�sort�out�the�issues�while�focusing�on�
promoting�sustainability�in�urban�communities.�

The�physically�based�hydrological�model�MIKE�SHE�performed�hydrologic�simulations�to�determine�flood�
areas�and�the�MODFLOW�model�captured�groundwater�level�response�in�a�specific�coastal�urban�area.�
The�groundwater�and�overland�flow�due�to�surface�flow�showed�positive�correlation�under�more�extreme�
climatic�condition.�Pairwise�empirical�relationships�using�regression�model�was�created�between�these�
two�elements.�Using�Green�Stormwater�Infrastructure�siting�tool,�locations�where�GSIs�can�help�analyze�
socio�economic�condition�by�incorporating�economic�optimization�has�been�prioritized.�Intersecting�
Flood�Induced�Economic�loss�calculated�by�HAZUS-MH�with�the�Socially�Vulnerable�area,�the�Compound�
Vulnerability�Index�was�calculated�to�show�the�allocation�of�areas�vulnerable�to�abrupt�groundwater�
elevation�change�and�flooding,�and�their�affiliation�to�socio-economic�vulnerability.�

BIO:�Mohana�Debnath�is�a�Ph.D.�candidate�in�Civil�and�Environmental�Engineering�at�Florida�State�University.�Her�
research�focuses�on�coastal�watershed�management,�integrating�hydrological�modeling�and�climate�projections�to�
mitigate�flooding,�groundwater�rise,�and�saltwater�intrusion�while�promoting�sustainability.�



          
  

       
      

 
              

             
              

             
                

            
           

            
              

           
            

          
                 
           

            
            

            
            

          
            

            
           

 
 

                    
               
              

  

Spatio-Temporal�Downscaling�and�Forecasting�of�SMAP�Soil�Moisture�using�Hybrid�
Machine�Learning�
Nikhil�Raj�Deep�and�Ebrahim�Babaeian�

University�of�Florida,�Gainesville,�FL,�USA�

Soil�moisture�is�a�key�variable�that�influences�vegetation�growth,�water�balance,�and�hydrological�
processes.�Accurate�monitoring�and�forecasting�of�soil�moisture�are�essential�for�efficient�irrigation�
planning,�improved�water�management,�and�reducing�the�impacts�of�floods�and�droughts.�However,�the�
Soil�Moisture�Active�Passive�(SMAP)�mission,�despite�providing�reliable�global�soil�moisture�observations,�
is�limited�by�its�coarse�spatial�resolution�(9�km)�and�relatively�infrequent�revisit�time,�constraining�its�
application�at�regional�and�watershed�scales�across�Florida’s�heterogeneous�landscapes.�This�study�
addresses�these�limitations�through�a�spatio-temporal�downscaling�and�forecasting�framework�designed�
to�generate�high-resolution�and�short-term�predictive�soil�moisture�information.�The�Enhanced�Spatial�
and�Temporal�Adaptive�Reflectance�Fusion�Model�(ESTARFM)�was�employed�to�downscale�SMAP�data�to�
30�m�resolution�by�integrating�multi-sensor�datasets,�including�Landsat-8,�Sentinel-2,�Sentinel-1,�MERIT-
DEM,�and�SOLUS�soil�properties,�TerraClimate,�and�OpenLandMap�data.�Subsequently,�a�hybrid�
forecasting�model�combining�Seasonal�Autoregressive�Integrated�Moving�Average�with�Exogenous�
Variables�(SARIMAX)�and�Random�Forest�(RF)�was�implemented�to�predict�soil�moisture�up�to�14�days�in�
advance.�This�hybrid�approach�effectively�captured�both�temporal�dependencies�and�nonlinear�
relationships,�outperforming�other�baseline�models�such�as�ConvLSTM,�and�Random�Forest.�The�
downscaling�results�demonstrated�a�strong�correlation�between�high-resolution�soil�moisture�and�the�
SMAP�product,�with�additional�validation�against�Florida�Automated�Weather�Network�(FAWN)�in-situ�
data�showing�improved�correspondence�across�diverse�soil�and�vegetation�types.�Forecasted�soil�
moisture�exhibited�similar�performance,�maintaining�strong�predictive�accuracy�and�temporal�
consistency.�A�web-based�visualization�platform�was�developed�to�enable�real-time�exploration�of�
downscaled�and�forecasted�soil�moisture�dynamics,�offering�a�powerful�decision-support�tool�for�
stakeholders�in�agriculture,�water�resource�management,�and�environmental�monitoring�across�Florida.�

BIO:�Mr.�Deep�is�a�PhD�student�in�the�Soil,�Water,�and�Ecosystem�Sciences�Department�at�the�University�of�Florida.�
His�research�focuses�on�passive�microwave�remote�sensing�for�field-scale�soil�moisture�estimation�across�Florida.�
He�has�broad�experience�in�remote�sensing,�GIS,�cloud-based�geospatial�programming,�Python,�and�R.�



        
             

       
       

 
               

                 
             

              
             

              
              

 
 

             
             

                
          

             
              

  
 

                
           

            
        

 
          

           
            

 
 

               
                 

               
    

  

C7�Basin�FPLOS�Phase�II�Study�ECONOMIC�ASSESSMENT�
Michael�DelCharco,�P.E.,�CMF1,�Pat�Lawson,�GISP2,�Ashley�Lein,�EI3,�and�Gerry�Evenwel4�

1,2,3�Taylor�Engineering,�Inc,�Jacksonville,�FL,�USA�
4�National�Flood�Experts,�Tampa,�FL,�USA�

The�C-7�Basin�in�northeast�Miami-Dade�County�is�a�low-lying,�highly�urbanized�watershed�that�discharges�
through�the�S-27�structure�to�Biscayne�Bay�as�part�of�the�Central�and�Southern�Florida�(C&SF)�Project.�
The�South�Florida�Water�Management�District’s�Flood�Protection�Level�of�Service�(FPLOS)�Adaptation�
Planning�and�Mitigation�Study�is�evaluating�future�flood�resiliency�under�projected�sea-level�rise�and�
rainfall�change�scenarios.�Building�on�detailed�hydrologic�and�hydraulic�modeling,�the�study�quantifies�
the�risk-reduction�and�economic�benefits�associated�with�a�Strategically�Selected�Plan�(SSP)—a�suite�of�
regional�and�local�projects�designed�to�sustain�flood�protection,�limit�damages,�and�enhance�community�
resilience.�

The�analysis�develops�Expected�Annual�Damages�(EAD)�and�Benefit-Cost�ratios�to�quantify�avoided�
losses�to�residential,�commercial,�and�transportation�assets�across�four�design�storms�and�multiple�sea-
level�conditions.�It�then�expands�to�capture�broader�economic�and�social�benefits�using�outputs�from�the�
District’s�FIAT�tool�and�public�datasets.�Components�include�property-damage�avoidance,�economic-
activity�impacts�expressed�as�Gross�Value�Added�derived�from�avoided�business�downtime,�and�
stabilization�of�property-tax�revenue�through�spatial�linkage�of�2024�Miami-Dade�County�tax-roll�data�to�
exposure�areas.�

A�major�innovation�is�the�partnership�with�National�Flood�Experts�(NFE),�who�are�applying�FEMA’s�Risk�
Rating�2.0�methodology�to�calculate�parcel-level�flood-insurance�premiums�for�both�“without-project”�
and�“with-project”�conditions.�This�approach�allows�direct�estimation�of�household�insurance�savings�
and�aggregate�community�benefits�attributable�to�flood-mitigation�investments.�

Together,�these�analyses�translate�modeled�flood-risk�reductions�into�measurable�financial�outcomes—�
demonstrating�how�engineering�interventions�can�reduce�damages,�sustain�economic�productivity,�and�
improve�affordability�for�residents�across�one�of�South�Florida’s�most�flood-vulnerable�basins.�

BIO:�Michael�leads�Taylor�Engineering’s�Coastal�Strategies�group�and�is�charged�with�developing�the�next�
advancements�in�coastal�and�riverine�flood�resiliency�- moving�communities�from�planning�to�action.�He�serves�as�
project�manager�on�ongoing�resiliency�studies,�development�of�innovative�tools�for�communities,�and�larger�coastal�
and�water�resources�projects.�



          
              

              
 
            
         

              
           

              
     
                

   
 

            
              

             
            

             
               

             
            

           
            

            
             

                
             

            
             

            
             

              
   

 
 

                 
              

             
      

  

Machine�Learning�Reveals�Environmental�Drivers�of�PFAS�Distribution�in�Soils�
Sanneri�E.�Santiago�Borrés1,�Sunil�Kumar2,�Amanda�Lynne�Sills1,�Malena�González�Fernández1,�John�A.�
Bowden3,�Duzgun�Agdas1,�JeanClaude�J.�Bonzongo1,�Antarpreet�Jutla2,�Eric�S.�Coker4,�Katherine�Y.�Deliz�
Quiñones1*�

1Engineering�School�of�Sustainable�Infrastructure�and�Environment�(ESSIE),�Department�of�Environmental�Engineering�
Sciences,�College�of�Engineering,�University�of�Florida,�Gainesville,�FL�

2GeoHealth�and�Hydrology�Lab,�Engineering�School�of�Sustainable�Infrastructure�and�Environment�(ESSIE),�Department�of�
Environmental�Engineering�Sciences,�College�of�Engineering,�University�of�Florida,�Gainesville,�FL�

3Center�for�Environmental�and�Human�Toxicology,�Department�of�Physiological�Sciences,�College�of�Veterinary�Medicine,�
University�of�Florida,�Gainesville,�FL�

4Department�of�Environmental�and�Global�Health,�College�of�Public�Health�and�Health�Professions,�University�of�Florida,�
Gainesville,�FL�

Per- and�polyfluoroalkyl�substances�(PFAS)�are�globally�pervasive�and�highly�persistent�contaminants�
that�endanger�both�human�and�ecological�health.�Identifying�the�environmental�drivers�of�their�soil�
distribution�is�key�to�improving�risk�assessment�and�protecting�interconnected�soil–water�systems.�This�
study�showcases�how�machine�learning�(ML)�approaches�can�accurately�predict�regional-scale�PFAS�
distributions�in�soils�by�leveraging�environmental�and�spatial�features�as�proxies�for�contamination�
sources�and�retention�mechanisms.�Using�77�soil�samples�from�Brevard�County,�Florida�(USA),�we�build�
predictive�models�for�nine�common�PFAS�compounds�employing�Random�Forest�and�Extreme�Gradient�
Boosting�algorithms,�with�SHapley�Additive�exPlanations�(SHAP)�used�to�interpret�the�underlying�
mechanisms.�Our�models�identify�compound-specific�contamination�drivers,�with�soil�organic�matter�
consistently�governing�PFAS�retention,�while�military�installations,�airports,�fire�services,�and�waste�
management�facilities�emerge�as�dominant�sources�for�certain�compounds.�Random�Forest�achieved�
optimal�accuracy�for�PFOA,�PFTrDA,�PFTeDA,�and�PFOS,�while�Extreme�Gradient�Boosting�performed�
best�for�PFUdA�and�PFDoA.�Model�accuracy�declined�by�up�to�19�percentage�points�when�high-resolution�
soil�chemistry�data�were�replaced�by�county-scale�estimates,�underscoring�the�critical�role�of�
geochemical�detail�in�predictive�modeling.�By�quantitatively�linking�land-use�characteristics�and�soil�
geochemistry�to�PFAS�occurrence,�this�study�provides�a�transferable�framework�for�contaminant�source�
attribution�and�spatial�risk�mapping.�This�framework�improves�assessment�of�contaminant�exposure�
pathways�and�supports�more�effective�management�of�soil–water�systems.�The�findings�emphasize�the�
need�for�fine-scale�environmental�data�to�guide�risk�assessment�and�protect�downstream�water�quality�
and�ecosystem�integrity.�

BIO:�Dr.�Deliz�is�an�environmental�scientist�with�over�15�years�of�professional�and�academic�research�experience�
specializing�in�fate�and�transport,�biogeochemistry,�and�microbial�ecology.�Her�research�focuses�on�understanding�
pollutant�behavior�in�soil–water�systems�and�advancing�sustainable�remediation�technologies�to�protect�water�
resources�and�promote�resilient�ecosystem�management.�



          
  

          
 

              
             

                 
               

             
         

 
                

              
              
            

 
 

               
                

                 
                  

               
          

 
 

                  
                   

               
 

 

  

Flood�Control�Effectiveness�Evaluations�at�South�Florida�Coastal�Structures�
Tibebe�Dessalegne�

South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

The�South�Florida�Water�Management�District�(District)�serves�approximately�9.3�million�residents�and�is�
responsible�for�operating�the�regional�water�management�system�in�South�Florida.�This�extensive�
infrastructure�includes�more�than�2175�miles�of�canals�and�2,130�miles�of�levees�and�berms,�over�936�
water�control�structures�and�620�project�culverts,�and�98�pump�stations.�The�District�manages�this�
complex�system�to�safeguard�and�restore�South�Florida's�water�resources�and�ecosystems,�protect�
communities�from�flooding,�and�meet�the�region's�water�needs.�

At�the�outer�boundaries�of�this�system,�gravity-driven�structures�play�a�critical�role�in�discharging�inland�
water�to�tide�while�preventing�saltwater�intrusion.�The�performance�of�these�structures�is�highly�
dependent�on�the�hydraulic�gradient�across�them.�Rising�sea�levels�reduce�this�gradient,�thereby�
diminishing�the�discharge�capacity�of�coastal�gravity�structures�and�compromising�flood�control�
effectiveness.�

To�assess�the�long-term�performance�of�these�structures,�the�District�conducted�an�analysis�of�historical�
water�level�time�series�and�operational�data�from�coastal�structures�and�NOAA�tidal�gauges�across�South�
Florida.�This�analysis�is�part�of�a�broader�effort�to�develop�and�monitor�water�and�climate�resiliency�
metrics.�It�also�includes�evaluating�trends�in�water�levels�at�coastal�structures�in�relation�to�sea�level�rise,�
rainfall�variability,�and�other�influencing�factors.�The�findings�will�support�planners�and�water�managers�in�
designing�and�implementing�resilient�infrastructure�enhancements�and�refining�operational�strategies.�

BIO:�Dr.�Tibebe�Dessalegne�is�a�Section�Chief�within�Hydrology�and�Hydraulics�Bureau�at�the�South�Florida�Water�
Management�District.�He�holds�a�professional�Engineering�license�from�state�of�Florida.�In�addition,�he�is�a�
registered�Professional�Hydrologist�and�is�a�Board-Certified�Water�Resources�Engineer�with�over�20�years�of�
experience.�



        
      

      
 

              
              
              

                
     

 
           

            
            

  
 

            
            

            
              

             
               
             

                 
               

                
               

           
            

             
           

 
 

                     
                

               

  

Fluorine-free,�Chemically�Modular�Polymer�Adsorbents�for�Capturing�PFOA�
Lakshay�Dhamania�and�Joshua�D.�Moon�

University�of�Florida,�Gainesville,�FL,�USA�

PFAS�are�synthetic�chemicals�known�as�per- and�polyfluoroalkyl�substances�introduced�into�the�industry�
since�the�1940s.�These�chemicals�bioaccumulate�due�to�their�non-degradable�nature,�attributed�to�the�
strong�C-F�bond�chemistry�that�imparts�thermal�and�chemical�stability,�rendering�them�valuable�in�
various�applications.�In�humans,�they�are�known�to�be�potentially�related�to�multiple�health�issues,�which�
calls�for�immediate�action.�

Researchers�have�explored�various�methods�for�PFAS�remediation,�including�activated�carbon,�ion-
exchange�resins,�advanced�oxidation�processes,�and�filtration�membranes.�However,�there�remains�a�
deficiency�in�adsorbents�capable�of�effectively�removing�PFAS�compounds�at�environmentally�relevant�
concentrations.�

To�overcome�the�shortcomings�of�commercial�sorption�material,�we�have�developed�non-fluorinated�
tunable�polymers�that�can�effectively�remove�PFAS�compounds.�These�modular�polymers�are�
crosslinked�polymer�networks�synthesized�from�poly�(ethylene�glycol)�di-acrylate�(PEGDA)�and�different�
monomer�units�of�poly�(ethylene�glycol)�methyl�ether�acrylate�(PEGMEA),�dodecyl�acrylate�(DA),�and�
pentafluoro�phenyl�acrylate�(PFPA).�Using�‘click�chemistry’,�we�functionalized�these�polymers�with�five�
Lewis's�base�ligands�at�different�grafting�%�by�substituting�PFPA�from�the�polymer�backbone,�essentially�
creating�a�polymer�library.�These�non-fluorinated�polymers�were�evaluated�for�equilibrium�sorption�and�
kinetic�study�of�PFOA.�Moreover,�it�was�found�that�the�maximum�PFOA�sorption�capacity�for�some�of�
these�polymers�was�higher�than�that�of�commercial�adsorbents.�Additionally,�transport�of�PFOA�in�these�
polymers�was�also�studied�using�PFG�NMR�techniques,�which�elucidate�the�changes�in�diffusivity�and�T2�
times�of�PFOA�with�changes�in�polymer�properties.�Quantification�of�the�removal�efficiency�and�sorption�
quantity�was�done�using�liquid�chromatography-mass�spectroscopy�(LC-MS),�and�polymers�were�
characterized�using�Fourier�transform�spectroscopy�(FTIR)�for�substitution�reaction�and�water�uptake�
measurements.�We�believe�these�functionalized�tunable�polymers�will�be�a�breakthrough�in�PFAS�
remediation�technologies�and�the�effects�of�ligand�basicity�on�sorption.�

BIO:�I�am�a�3rd-year�PhD�student�in�the�chemical�engineering�department�at�the�University�of�Florida.�For�the�last�3�
years,�I�have�been�working�on�making�polymer�and�separation�technologies�for�PFAS�compounds.�During�my�
undergrad,�I�also�worked�on�developing�bioadsorbents�for�the�removal�of�methylene�blue�organic�dye.�



         
   

       
           

 
               

                
               

               
                 

               
                

                
                 
                  

                  
             

               
                  
            

 
 

                   
                   

        

 
  

Establishing�Suspended�Sediment�Targets�to�Support�Continuing�Expansion�of�
Submerged�Aquatic�Vegetation�
Jian�Di,�Lori�McCloud,�and�Andy�Canion�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

Light�availability�has�been�identified�as�a�key�limiting�factor�for�submerged�aquatic�vegetation�(SAV)�
growth�and�distribution�in�Lake�Apopka.�Prior�to�restoration�efforts,�Secchi�depths�were�very�shallow�(<�
0.2m)�due�to�high�algal�biomass�and�suspended�flocculent�sediment�derived�from�algal�biomass.�Recent�
improvements�in�water�clarity�can�be�attributed�to:�1)�reduced�algal�biomass�resulting�from�significant�
reductions�in�Phosphorus�(P)�loading,�2)�the�cumulative�effects�of�projects�to�remove�existing�P�and�3)�
limited�sediment�resuspension�due�to�sustained�periods�of�higher�lake�stage.�These�factors�have�resulted�
in�in-lake�P�concentrations�approaching�the�target�concentration�(55�µg�P/L)�and�a�resurgence�in�SAV�
abundance�in�the�lake.�The�St.�Johns�River�Water�Management�District�has�set�a�long-term�restoration�
goal�of�achieving�30%�SAV�coverage�of�the�lake�area.�We�evaluated�light�attenuation�and�water�quality�
data�from�2009�to�2021�to�determine�a�total�suspended�solids�(TSS)�threshold�that�would�support�the�goal�
of�providing�sufficient�light�for�expanding�SAV�coverage�to�30%�of�the�lake�area.�A�defined�TSS�target�
concentration,�linked�to�light�penetration�and�SAV�requirements,�enables�managers�to�(1)�evaluate�
whether�current�water�quality�conditions�can�support�the�SAV�coverage�goal,�2)�guide�future�project�
actions�and�3)�to�be�used�as�a�criterion�for�evaluating�minimum�flows�and�levels�development�for�Lake�
Apopka�would�be�protective�for�the�SAV�habitat�in�the�lake.�

BIO:�Jian�Di�is�an�Environment�Scientist�at�St.�Johns�River�Water�Management�District.�He�earned�a�master’s�degree�
in�Range�Science�from�Utah�State�University.�Jian�has�over�20�years�of�working�experience�in�water�quality�related�
subjects�for�the�Ocklawaha�River�Basin.�



           
  

              
 

      
             

 
                 
              

          
              

            
                

             
                 

               
                   

              
             

             
             

            
             

            
           

               
             

              
          

 
 

                  
              

               

 

  

Engineered�Wetlands�to�Treat�Reclaimed�Water:�A�Solution�for�Current�Water�
Quality�Concerns?�
Chamoda�P.D.M.�Dissanayake1,�AJ�Reisinger�2,�Ashley�Hennessey�2,�Michael�Mantone�2,�and�Basil�
Iannone1�

1University�of�Florida,�Gainesville,�FL,�USA�
2Department�of�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

Protecting�water�resources�is�a�major�challenge�in�water�reuse,�with�concerns�over�the�continued�use�of�
reclaimed�water�(RW).�Constructed�wetlands�(CWs)�provide�an�opportunity�for�tertiary�treatment�in�water�
reclamation�plants,�improving�wastewater�quality�before�groundwater�recharge.�These�engineered�
systems�mimic�natural�wetlands�(NWs)�and�have�shown�potential�to�remove�pollutants�like�nutrients,�
heavy�metals,�and�pharmaceuticals�through�physical,�chemical,�and�Biological�processes.�CWs�can�
function�as�standalone�wetland�cells�or�in�hybrid�systems�with�sequential�treatment�cells.�While�CWs�are�
widely�used�and�monitored,�their�overall�chemical�characteristics�relative�to�NWs�remain�underexplored.�
This�study�compared�the�chemical�signatures�of�single�and�hybrid�CWs�with�NWs�to�assess�whether�CWs�
resemble�NWs.�We�sampled�22�wetlands�across�north-central�Florida�during�the�wet�season,�including�7�
NWs,�6�single�CWs,�and�1�hybrid�CW�system�comprised�of�3�primary,�3�secondary,�2�tertiary,�and�1�
quaternary�treatment�cells.�At�each�site,�water�samples�were�collected�from�multiple�habitats�(e.g.,�
rooted�vegetation,�open�water,�and�floating�vegetation)�to�capture�internal�variation.�Samples�were�
analyzed�for�various�nutrient�forms�(nitrogen�and�phosphorus,�both�dissolved�and�particulate,�inorganic�
and�organic),�carbon�(dissolved�and�particulate),�and�in�situ�physical�parameters�including�temperature,�
dissolved�oxygen,�pH,�and�conductivity.�Multivariate�analysis�revealed�clear�differentiation�in�chemical�
signatures�between�NWs�and�CWs,�with�CWs�associated�with�higher�nitrogen,�phosphorus,�and�
conductivity,�while�NWs�showed�higher�dissolved�oxygen�and�temperature.�Chemical�signatures�varied�
among�the�CWS,�reflecting�distinct�BIO:geochemical�characteristics.�Chemical�signatures�in�hybrid�
systems�shift�as�reclaimed�water�moves�through�the�treatment�process,�but�detailed�analysis�is�needed�
to�identify�which�specific�chemical�signatures�change�during�the�treatment�process.�These�findings�
highlight�the�need�to�better�understand�how�specific�treatment�stages�influence�chemical�signatures�to�
improve�CW�designs�that�more�closely�resemble�natural�wetland�conditions.�

BIO:�Chamoda�Dissanayake�is�a�second-year�Ph.D.�student�and�a�member�of�the�2024�UF�Water�Scholars�BREWs�
Program.�Her�research�focuses�on�constructed�wetlands�(CWs)�that�receive�reclaimed�water,�exploring�different�
CW�designs�and�comparing�them�to�natural�wetlands�to�assess�nutrient�cycling�and�microbial�dynamics.�



       
     

             
      

         
  

              
            

            
  

               
            

                 
               

               
               

  
  

               
             
              

              
 

             
                

              
                

               
               

              
 
 

                    
                  

             

 

  

QUANTIFYING�PHOSPHORUS�DESORPTION�KINETICS�IN�SANDY�SOILS:�
IMPLICATIONS�FOR�FLORIDA�WATERSHED�HEALTH�

JoAnn�B.�Donald1,�Todd�Z.�Osborne1,�Dengjun�Wang1,�Rex�Ellis2,�and�Yang�Lin1�

1University�of�Florida,�Gainesville,�FL,�USA�
2St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

Excess�phosphorus�from�BIO:solids-amended�soils�is�a�major�driver�of�nutrient�loading�in�Florida’s�
watersheds,�contributing�to�eutrophication�and�harmful�algal�blooms.�Predicting�long-term�P�release�
remains�a�challenge,�especially�in�sandy�soils�where�leaching�potential�is�high.�

To�address�this�gap,�we�developed�a�flow-through�reactor�system�to�simulate�soil�leaching�under�
controlled�conditions.�Sixteen�soils�from�ranches�with�contrasting�biosolids�application�histories,�along�
with�controls,�were�subjected�to�10-day�leaching�experiments�at�a�constant�flow�rate�(0.1�mL�min-1).�Daily�
and�cumulative�P�release�were�measured,�along�with�calcium,�aluminum,�and�iron,�to�parameterize�a�
two-pool�kinetic�model�of�P�desorption.�The�model�distinguishes�between�a�fast�pool�(labile,�short-term�
release)�and�a�slow�pool�(long-term�release),�providing�insight�into�sustained�leaching�risks�beyond�the�
experimental�timeframe.�

Building�on�these�experiments,�we�are�testing�soils�freshly�amended�with�biosolids�to�compare�release�
dynamics�against�legacy�fields,�while�evaluating�how�biosolids�composition,�application�history,�and�soil�
properties�influence�P�mobility.�Early�analyses�show�strong�correlations�between�M3P�and�cumulative�
leaching,�suggesting�its�potential�as�a�cost-effective�tool�for�estimating�P�loss�risk.�

Our�results�show�a�distinct�two-pool�release�pattern�consistent�with�mesocosm�studies�of�BIO:solids-
impacted�soils�(Lin�et�al.,�2025).�Soils�with�extensive�biosolids�histories�exhibited�higher�total�P�release�
and�a�larger�residual�slow�pool,�indicating�sustained�long-term�leaching�potential.�In�contrast,�control�
and�low-application�soils�released�most�labile�P�within�the�first�few�days,�reaching�a�rapid�plateau.�
Calcium�losses�also�tracked�closely�with�P,�particularly�in�limed�BIO:solids,�suggesting�the�important�role�
of�calcium�in�stabilizing�P�in�these�biosolids�-amended�soils.�Together,�these�patterns�demonstrate�that�
soils�with�greater�biosolids�legacies�retain�substantial�P�reserves�vulnerable�to�slow,�persistent�leaching.�

BIO:�JoAnn�Donald�is�a�Ph.D.�student�in�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�of�Florida.�She�holds�
a�master’s�degree�in�the�same�field�and�a�bachelor’s�degree�in�geology.�Her�research�focuses�on�phosphorus�
dynamics�in�biosolids-amended�soils�and�their�implications�for�sustainable�land�and�water�management.�



        
      

                
                 

    
           
              

              
 

             
            

               
             

                 
             

                
                

               
                  

                 
             
            

            
               
               

              
                  

                 
               

              
              

                
                

               
                   

               
           

            
         

 
 

                
                

                 

  

MOLECULAR�INSIGHTS�INTO�PFHxA�TOXICITY:�TRANSCRIPTOMIC�ANALYSIS�IN�
ZEBRAFISH�AND�EASTERN�OYSTERS�

J.�Donaldson1,3,�A.�Sultan2,3,�S.�Tabora-Sarmiento1,3,4,�F�Paneque1,3,�C.J.�Martyniuk2.3,�J.A.�Bowden2,3,�J.H.�Bisesi1,3�

1�Department�of�Environmental�and�Global�Health,�College�of�Public�Health�and�Health�Professionals,�University�of�Florida,�
Gainesville,�FL,�USA.�

2�Department�of�Physiological�Sciences,�University�of�Florida,�Gainesville,�FL,�USA.�
3�Center�for�Environmental�and�Human�Toxicology,�University�of�Florida,�Gainesville,�FL,�USA�
4Center�for�Aquatic�and�Invasive�Plants,�IFAS,�University�of�Florida,�Gainesville,�FL,�USA�

Per- and�polyfluoroalkyl�substances�(PFAS)�have�raised�significant�concern�due�to�their�environmental�
persistence,�widespread�contamination,�and�extensive�use�in�consumer�products.�While�their�chemical�
properties�are�useful�for�consumer�and�industrial�goods,�they�also�have�been�linked�to�potential�
deleterious�environmental�and�human�health�effects�following�exposure.�Research�has�largely�focused�
on�the�“legacy”,�long-chain�PFAS.�However,�in�recent�years,�these�legacy�PFAS�have�been�phased�out�in�
many�countries,�ultimately�leading�to�short-chain�PFAS�becoming�prevalent�in�manufacturing�and�the�
environment.�To�address�this�knowledge�gap�for�less�studied�PFAS,�molecular�tools�are�vital�in�identifying�
novel�toxicity�pathways�and�reducing�reliance�on�animal�testing.�Thus,�the�overall�goal�of�the�current�
research�is�to�evaluate�the�transcriptomic�effects�of�PFHxA�on�zebrafish�and�eastern�oysters.�Adult�
zebrafish�were�exposed�to�100�ng/g�of�PFHxA�via�a�dietary�exposure,�and�oysters�were�exposed�to�200�
ng/L,�and�2000�ng/L�of�PFHxA�via�waterborne�exposure.�At�the�conclusion�of�the�exposure,�fish�were�
euthanized,�weighed,�and�measured�and�oysters�were�measured,�shucked,�and�weighed.�Sex�was�
determined�for�zebrafish�to�evaluate�sex-specific�transcriptomic�responses.�Zebrafish�liver�and�oyster�
hepatopancreas�were�collected�for�mRNA�extraction�and�RNA-seq�library�preparation.�Gene�set�
enrichment�analysis�was�conducted�using�iPathways.�The�exposure�is�still�underway�for�the�oysters�with�
sequencing�results�awaiting�to�be�collected�and�analyzed.�However,�we�anticipate�that�there�will�be�
evident�differences�in�gene�expression�between�control�and�exposed�oysters.�While�the�exact�differences�
are�unknown,�the�overall�goal�of�the�current�study�is�to�generate�hypotheses�on�the�specific�effects�of�
PFHxA�in�a�bivalve.�In�zebrafish,�lipid�metabolism�was�identified�as�a�potential�target�of�PFHxA�exposure�
in�both�sexes.�In�males,�the�PPAR�signaling�pathway�was�specifically�impacted,�suggesting�that�PFHxA�
may�exert�toxic�effects�through�PPAR-mediated�regulation�of�lipid�metabolism.�While�the�PPAR�signaling�
pathway�was�not�impacted�in�females,�genes�regulated�by�PPARα�and�PPARγ�were�differentially�
expressed�suggesting�that�PFHxA�may�still�exert�toxic�effects�via�the�PPAR�signaling�pathway�in�both�
females�and�males.�In�addition�to�effects�via�PPAR,�bile�secretion,�essential�for�lipid�digestion�and�
absorption,�was�the�only�pathway�significantly�altered�in�both�sexes.�Once�again�suggesting�that�lipid�
metabolism�may�be�one�of�the�main�targets�of�PFHxA�toxicity�in�zebrafish.�Both�studies�are�the�first�to�
evaluate�sub-chronic�dietary�and�waterborne�exposure�to�PFHxA�and�its�effects�on�the�zebrafish�and�
oyster�transcriptome,�respectively.�Our�findings�support�the�development�of�new�approach�
methodologies�(NAMs)�for�high-throughput�screening�of�the�thousands�of�PFAS�with�unknown�
toxicological�profiles,�which�is�critical�for�accurate�risk�assessment.�

BIO:�Jessica�is�a�PhD�candidate�whose�dissertation�focuses�on�PFHxA’s�effects�on�recreationally�and�economically�
important�aquatic�species.�While�her�background�is�in�marine�biology,�her�multifaceted�work�at�UF�includes�
projects�assessing�the�impacts�of�pesticides,�heavy�metals,�and�herbicides�on�freshwater�and�marine�organisms.�



           
  

            
         

            
        

 
                
            

             
              

             
                

              
           

 
                

               
               
          
   

 
                  

            
                

                 
   

 
          

               
                 

               
 
 

                 
                 
         

  

hypoxia�AND�Dissolved�Oxygen�Dynamics�During�River�Intrusion�Events�in�Florida’s�
Springs�
Paul�Donsky1,2,�Amy�L.�Brown1,�Sean�A.�King1,�and�Matthew�J.�Cohen3�

1Suwannee�River�Water�Management�District,�Live�Oak,�FL,�USA�
2School�of�Forest�Resources�and�Conservation,�University�of�Florida,�Gainesville,�FL,�USA�
3Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

River�intrusion�events�(RIEs)�occur�frequently�in�the�springs�of�the�Suwannee�River�Basin�(SRB).�During�
these�events,�floodwaters�from�adjacent�blackwater�rivers�displace�groundwater�within�the�system,�
introducing�water�much�richer�in�dissolved�organic�matter�(DOM)�than�typical�groundwater-derived�flow.�
This�DOM�influx�drives�increased�microbial�respiration�and�oxygen�consumption�in�springs�and�their�
connected�cave�systems.�The�resulting�chemical�shifts�can�produce�transient�hypoxic�conditions�which�
may�be�responsible�for�fish�and�stygofauna�die-offs�which�have�been�observed�in�association�with�RIEs.�
To�improve�our�understanding�of�the�relationship�between�RIEs�and�oxygen�dynamics,�we�analyzed�high-
frequency�flow�and�water-quality�data�from�four�springs�within�the�SRB.�

We�developed�and�tested�a�new�hydrologic�method,�the�Net�River�Intrusion�Flow�(NRIF)�approach,�to�
characterize�the�storage�and�release�of�river�water�during�RIEs.�The�NRIF�method�integrates�continuous�
discharge�data�to�estimate�the�timing�and�duration�of�intrusion�and�was�validated�against�independent�
measures�of�surface-water�intrusion,�including�specific�conductance�and�visual-clarity�records,�
achieving�86–89%�agreement.�

Across�the�four�springs,�60�RIEs�were�analyzed,�ranging�in�duration�from�1�to�317�days.�Longer�events�
induced�hypoxia�more�consistently�than�shorter�ones�and�post-event�low-oxygen�conditions�persisted�
longer�during�them�as�well.�This�indicates�longer�RIEs�may�impose�greater�physiological�stress�on�springs�
flora�and�fauna.�Intrusions�of�colder�river�water�were�less�likely�to�produce�hypoxia,�likely�due�to�
temperature-limited�respiration�rates.�

Together,�the�NRIF�framework�and�oxygen-response�analyses�reveal�how�surface–groundwater�
exchanges�drive�recurring�hypoxia�in�Florida’s�springs.�Changes�in�flow�conditions�have�the�potential�to�
increase�the�frequency�and�duration�of�RIEs�at�springs�within�the�SRB.�Thus,�understanding�the�nature�of�
these�events�is�key�to�protecting�the�ecological�integrity�of�these�globally�unique�karst�ecosystems.�

BIO:�Paul�Donsky�is�a�Minimum�Flows�and�Levels�(MFL)�Scientist�with�the�Suwannee�River�Water�Management�
District�and�Ph.D.�student�at�the�University�of�Florida.�His�research�focuses�on�the�relationships�between�flow,�
oxygen,�and�submerged�aquatic�vegetation�in�Florida�springs.�



          
  

               
          

                 
 

            
          

               
                

   
                  

            
 

             
                

               
              

             
                 

           
 

             
                

               
               

          
              

               
            

        
 

            
             

              
            

             
             

        
 
 

                
              

             
        

  

River�DNA�Long-Read�Sequencing:�Rapidly�Monitor�Biodiversity,�Wildlife,�Pollution�&�
Ecosystem�Health�
Orestis�Nousias1,2,3,�Samantha�A.�Koda1,�Mark�McCauley1,4,�Fiona�G.�Duffy1,�Isabelle�J.�Duffy1,�Jessica�A.�
Farrell1,�Jenny�Whilde1,�Todd�Osborne1,5�and�David�J.�Duffy�1,6,7�

1The�Whitney�Laboratory�for�Marine�Bioscience�and�Sea�Turtle�Hospital,�University�of�Florida,�St.�Augustine,�Florida�32080,�
USA.�

2Department�of�Biostatistics,�Yale�School�of�Public�Health,�New�Haven,�CT,�USA.�
3BIO:tech�Research�and�Innovation�Center�(BRIC),�University�of�Copenhagen,�Denmark.�
4Current�address:�Wetland�and�Aquatic�Research�Center,�US�Geological�Survey,�Gainesville,�FL,�USA.�
5Department�of�Soil,�Water,�and�Ecosystem�Science,�Institute�of�Food�and�Agricultural�Sciences,�University�of�Florida,�

Gainesville,�Florida,�USA.�
6Department�of�Biology,�College�of�Liberal�Arts�and�Sciences,�University�of�Florida,�Gainesville,�Florida,�32611,�USA.�
7University�of�Florida�Biodiversity�Institute,�University�of�Florida,�Gainesville,�Florida,�32611,�USA.�

Biodiversity�and�species�are�declining�at�unprecedented�rates.�Freshwater�habitats�have�experienced�the�
largest�decline�in�biodiversity�since�the�1970s.�Therefore,�it�is�more�vital�than�ever�to�accurately�
understand�the�current�state�of�natural�habitats,�their�constituent�species,�and�their�stressors;�and�have�
scalable�quantitative�tools�to�measure�the�success�of�habitat�and�biodiversity�restoration�efforts.�We�
tested�a�single�assay:�long-read�shotgun�metagenomic�sequencing�of�environmental�DNA�(eDNA),�to�
monitor�species�from�across�the�tree�of�life,�from�viruses�to�complex�multicellular�organisms,�in�two�river�
systems,�the�Matanzas�River,�Florida�and�the�Avoca�River,�Ireland.�

We�conducted�aquatic�eDNA�sampling�and�long-read�shotgun�metagenomic�sequencing�from�high�and�
low�human�habitation�areas�(Florida)�and�from�a�mountain�tributary�through�to�the�sea�(Ireland).�We�
could�detect�and�quantify�organismal�DNA�present�in�water,�from�microbes�(including�DNA�viruses)�to�
algae�and�mammals.�Rather�than�the�traditional�siloing�of�microbial�and�multicellular�studies�of�DNA�
recovered�from�environmental�samples,�simultaneously�considering�viruses,�microbes�and�eukaryotes�
(animals,�plants�and�fungi)�can�provide�deeper�insights.�This�single�assay�can�simultaneously�quantify�
differences�in�DNA�abundance�for�a�broad�range�of�species�and�pathogens�across�sites,�enabling�wide-
ranging�biodiversity�assessments.�This�included�human,�wildlife,�plant�and�microbial�pathogens�and�
parasites�with�health,�agricultural�and�economic�importance.�

This�approach�could�point-source�locate�biotic�pollution�sources,�including�improperly�treated�sewage�
wastewater�release�and�septic�tank�leakage.�The�environmental�genomic�data�enabled�animal�population�
genetic�applications�(e.g.�humans�[Homo�sapiens]�and�blue�mussel�[Mytilus�edulis])�even�from�natural�
complex�community�settings.�Long-read�sequencing�of�environmental�samples�provides�a�rapid�and�
quantitative�approach�for�river�biodiversity,�pollution�and�environmental�health�monitoring.�It�also�offers�
holistic�water�quality�monitoring,�biodiversity�surveillance,�and�to�assess�whole�ecosystems;�and�the�
ecological,�host-pathogen,�and�trophic�interactions�occurring�within�them.�

BIO:�Dr.�Duffy�is�a�Condron�Family�Endowed�Associate�Professor�at�UF’s�Whitney�Laboratory/Sea�Turtle�Hospital,�
with�over�20�years’�experience�in�molecular,�genomics,�wildlife�conservation,�cancer�and�environmental�studies.�
His�team�conducts�laboratory-,�clinical-,�computational- and�field-based�research,�including�eDNA�analysis�from�
air,�sediment�and�aquatic�(freshwater,�seawater,�estuarine)�sources.�



          
        

            
            

 
                

                
                  

           
               

               
              

               
               

              
                  

              
                 

           
            

                 
                         

                
       

 
  

Lead-Resistant�Bacterium�VMI-TD-ORR�from�Oak�Ridge�Reservation�Site�Soil:�A�
Feasible�Candidate�for�Lead�Removal�from�Polluted�Water�
Tia�Duke,�Veera�LD�Badisa,�Benjamin�Mwashote,�Rajesh�S.�Rathore,�Victor�Ibeanusi�

Core�Laboratory,�School�of�The�Environment,�Florida�A&M�University,�Tallahassee,�FL,�USA�

Lead�(Pb)�metal�pollution�is�a�significant�global�environmental�concern�due�to�its�toxicity�and�persistence�
in�ecosystems.�It�can�enter�water,�soil,�and�the�atmosphere�via�industrial�waste,�posing�significant�risks�
to�humans�and�wildlife.�Due�to�its�toxic�and�non-degradable�nature,�there�is�an�urgent�need�for�cheaper�
and�eco-friendly�remediation�techniques.�bioremediation,�using�bacteria�provide�a�sustainable�approach�
to�mitigate�the�metal�pollution.�This�study�focused�on�the�isolation�and�identification�of�Pb-resistant�
bacterium�from�the�Oak�Ridge�Reservation�(ORR)�site�soil�as�a�preliminary�step�towards�the�
bioremediation�of�Pb�from�the�environment.�The�16S�rRNA�gene�sequencing�was�performed�for�
identification�of�the�bacterium.�The�Pb�resistance�capacity�of�the�bacterium�was�determined�by�growing�
the�bacteria�at�different�Pb�concentrations�(100,�250,�500�ppm).�Bacterial�growth�was�measured�using�
spectrophotometer�at�600�nm.�The�optimum�growth�temperature�of�the�bacterium�was�determined�by�
growing�at�various�temperatures�(25,�30,�and�37�°C)�in�an�incubator�with�continuous�rotation�speed�of�100�
RPM.�The�Pb�remediation�potential�was�measured�by�exposing�the�bacterium�to�different�concentrations�
of�Pb�for�24�h.�After�the�incubation�time,�the�remaining�Pb�concentration�in�the�supernatant�was�
measured�with�the�inductively�coupled�plasma�optical�emission�spectrometer.�The�Pb-resistant�
bacterium�VMI-TD-ORR�was�identified�as�Raoultella�ornithinolytica�(97.44%�identity).�The�results�showed�
that�the�bacterium�resisted�500�ppm�Pb.�The�optimum�growth�temperature�of�the�bacterium�was�found�to�
be�30�°C.�It�showed�84.3�±�4.0�and�97�±�0.6%�respectively�after�treatment�with�10�and�25�ppm�Pb�for�24�h.�
The�results�of�this�research�study�suggest�that�this�Pb-resistant�bacterium�VMI-TD-ORR�is�feasible�for�the�
removal�of�Pb�from�the�polluted�water.�



           
   

      
 

               
               

            
             

       
 

             
               

             
               

              
             

           
 

                
            

               
                 
              

              
       

 
 

                    
                

  
  

Introduction�to�BMPs�- Overview�of�the�UF/IFAS�Nutrient�Management�Program�
Michael�D.�Dukes�

University�of�Florida,�Gainesville,�FL,�USA�

Growers�have�criticized�many�UF/IFAS�fertilizer�rate�recommendations�for�being�outdated,�as�they�do�not�
reflect�modern�production�systems.�For�example,�the�grain�corn�recommendation�is�nearly�50�years�old,�
even�though�modern�production�systems�—�incorporating�improved�genetics,�narrower�row�spacing,�
denser�planting,�and�center�pivot�irrigation�—�have�become�standard�practice.�Other�agricultural�
commodities�and�horticultural�crops�have�advanced�similarly.�

In�2021,�UF/IFAS�began�receiving�annual�legislative�funding�to�reassess�fertilizer�application�rates�
(initially�for�tomatoes�and�potatoes),�with�a�focus�on�agronomic�and�economic�efficiency�and�on�
incorporating�BMPs�to�maximize�yield�and�quality�while�minimizing�environmental�nutrient�losses.�Since�
then,�UF/IFAS�launched�a�Nutrient�Management�program�with�$20.6�million�allocated�as�of�FY24-25.�The�
legislative�mandate�also�extended�to�other�crops,�prompting�studies�on�corn,�cotton,�hemp,�sod,�
limpograss,�lettuce,�blueberry,�citrus,�and�peaches,�and�on�optimal�soil�tests�for�plant-available�
phosphorus,�artificial�intelligence�for�nutrient�management,�and�biosolids�use�on�pastures.�

Over�60�UF/IFAS�faculty,�staff,�post-docs,�and�students�are�involved�in�these�projects�from�the�western�
panhandle�to�Miami-Dade�County.�The�initiative�has�significantly�enhanced�the�organization’s�extension�
services�and�research�capacity�through�upgraded�soil�labs�and�modern�equipment.�To�date,�three�years�
of�experiments�on�potato�and�tomato,�and�two�years�on�other�crops,�have�been�completed,�with�research�
on�perennial�fruits�expected�to�continue�for�another�four�to�five�years.�Interim�phosphorus�
recommendations�have�been�developed�for�potato,�tomato,�and�snap�bean,�while�additional�data�is�
being�collected�to�update�other�fertilizer�guidelines.�

BIO:�Dr.�Dukes�is�a�Professor,�Associate�Dean�of�Extension�and�Director�Center�for�Land�Use�Efficiency.�He�has�30�
years�of�experience�working�in�irrigation�related�topics�such�as�efficiency,�plant�water�requirements,�nutrient�fate�
and�transport.�



         
            
            
               

            
 

      
     

      
       

         
      
      

      
      
        

 
               

                
              

            
              

               
             

            
               

            
               

             
                

           
               

               
              

             
     

  

Spatial�and�Temporal�Variability�of�Water�Quality�inU.S.�Rivers�
Seyed�Abolfazl�Ebrahimi1,�Nicolas�Fernandez1,�Dan�Dai1,�Jaehyeon�Lee1,�Lindsey�Aman�Cromwell1,�
Luwen�Wan2,�Jasmine�Krause3,�Sajad�Soleymani�Hasani4,�Linus�Schauer5,�Deandre�Presswood6,�Andrew�
Abagai�Ali7,�Aléxia�Oliveira8,�Luisa�Vieira�Lucchese9,�Kate�Maher2,�Adam�Ward3,�Mauricio�E.�Arias4,�Andreas�
Musolff5,�Joanna�Blaszczak6,�Arial�Shogren7,�Harald�Klammler8,�John�Gardner10,�Matthew�Cohen1,�James�
Jawitz1�

1University�of�Florida,�Gainesville,�FL,�USA�
2Stanford�University,�Stanford,�CA,�USA�
3Oregon�State�University,�Corvallis,�OR,�USA�
4University�of�South�Florida,�Tampa,�FL,�USA�
5UFZ—Helmholtz- Centre�for�Environmental�Research,�Hydrogeology,�Leipzig,�Germany�
6University�of�Nevada,�Reno,�NV,�USA�
7University�of�Alabama,�Tuscaloosa,�AL,�USA�
8Universidade�Federal�da�Bahia,�Salvador,�Brazil�
9University�of�Pittsburgh,�Pittsburgh,�PA,�USA�
10University�of�North�Carolina,�Chapel�Hill,�NC,�USA�

Effective�design�of�water�quality�monitoring�networks�requires�a�deep�understanding�of�how�water�quality�
varies�across�space�and�time.�We�quantified�and�compared�the�spatial�and�temporal�variability�for�nine�
solutes�across�the�contiguous�United�States�using�the�ChemLotUS�dataset,�which�is�an�integrated�
compilation�of�national-scale�water�quality�observations.�We�analyzed�variability�patterns�across�stream�
orders�and�Hydrologic�Unit�Codes�(HUC2–HUC8)�to�investigate�how�spatial�and�temporal�coefficient�of�
variability�(CVₛ and�CVₜ)�respond�to�changes�in�hydrologic�scale.�Across�all�solutes,�spatial�variability�
(CVₛ)�consistently�exceeded�temporal�variability�(CVₜ),�highlighting�the�dominance�of�spatial�drivers�in�
shaping�water�quality�patterns.�More�anthropogenically�impacted�solutes�generally�showed�the�highest�
CVₛ values,�followed�by�biogenic�solutes;�geogenic�solutes,�as�well�as�dissolved�oxygen�showed�the�
lowest�spatial�variation.�Spatial�variability�increased�with�spatial�scale�reflecting�greater�regional�
heterogeneity�at�larger�spatial�extents,�as�variations�in�climate,�geology,�and�land�use�increase.�However,�
when�controlling�for�scale,�spatial�variability�always�decreased�with�increasing�stream�order,�especially�
beyond�order�8,�primarily�due�to�hydrologic�blending�effects�in�higher-order�rivers.�In�contrast,�CVₜ was�
relatively�stable�across�temporal�scales,�suggesting�stationary�temporal�drivers.�These�insights�
underscore�the�importance�of�tailoring�monitoring�network�design�to�the�extant�nature�of�solute�variation�
and�watershed�scale.�First�and�foremost,�these�results�prioritize�sampling�densely�in�space�rather�than�
time.�However,�instead�of�uniformly�increasing�sampling�density,�targeted�placement�in�regions�with�high�
spatial�heterogeneity�and�variable�anthropogenic�impact�can�enhance�the�efficiency�of�measurements�to�
better�support�localized�management�strategies.�



          
  

          
            
             

              
 

                
                

               
               
              

             
            

             
          

             
            

          
              

        
 
 

              
             

              
            

                 
                 

               
 

  

Co-design�of�Green�Infrastructure�to�Improve�Water�Quality�and�Advance�
Environmental�Justice�
Serena�A.�Echols1,2,�Emily�Walsh1,2,�E.�Christian�Wells1�Sarina�Ergas3�

1�Department�of�Anthropology,�University�of�South�Florida,�Tampa,�Florida�33620�
2�College�of�Public�Health,�University�of�South�Florida,�Tampa,�Florida�33620�
3�Department�of�Civil�and�Environmental�Engineering,�University�of�South�Florida,�Tampa,�Florida�33620�

Stormwater�ponds�are�mainly�designed�to�reduce�flooding.�In�the�Tampa�Bay�region,�they�can�also�
partially�attenuate�the�flow�of�nutrients�into�the�Tampa�Bay�estuary,�which�can�cause�harmful�algal�
blooms�that�produce�toxic�effects�on�people�and�marine�life.�However,�with�increasing�frequency�and�
intensity�of�extreme�wet�weather�events�due�to�climate�change,�many�stormwater�ponds�have�become�
polluted�from�runoff�from�residential,�commercial,�and�industrial�land�uses,�which�contribute�to�poor�
water�quality�that�negatively�impacts�human�and�environmental�health.�This�research�works�with�
community�residents�and�environmental�engineers�using�principles�of�design�anthropology�to�co-design�
solutions�to�stormwater�pond�pollution�in�the�University�Area�Community,�an�urban,�disadvantaged,�
underserved�community�experiencing�environmental�justice�challenges�from�chronic�pluvial�flooding�
events.�and�underutilized,�leading�to�public�health�and�environmental�justice�challenges.�Our�research�
seeks�to�develop�pathways�for�residents�and�other�stakeholders�to�collaboratively�co-design�
infrastructure�interventions�and�redevelopment�for�neglected�stormwater�ponds.�Through�interviews,�
focus�groups,�and�participant�observation�with�residents�and�engineers,�we�assess�how�both�groups�
engage�in�collaborative�co-design�of�green�infrastructure�solutions.�

BIO:�Serena�Echols�(B.S.,�Environmental�Science,�Spelman�College)�is�pursuing�concurrent�M.P.H.�and�M.A.�
degrees�in�Applied�Cultural�Anthropology�at�USF.�Her�research�advances�environmental�justice�through�
collaborative�design,�storytelling,�and�policy-community�bridging.�She�is�the�author�of�Msitu:�The�Old-Growth�
Forest,�and�her�research�has�been�published�in�the�journal�Local�Environment.�

Emily�Walsh�(B.S.,�Public�Health,�University�of�South�Florida�is�pursuing�concurrent�M.P.H.�and�M.A.�degrees�in�
Applied�Cultural�Anthropology�at�USF.�Her�research�explores�the�intersection�of�culture,�health�equity,�and�lived�
experience,�with�a�focus�on�community-centered�approaches�to�public�health�practice�that�center�inclusivity�and�
collaboration.�



         
       

             

            

 

 

               
                 

                
              

               
                

              
             

                 
                 

               
              

               
               
             

            
                 

              
                
                

 

                   
                

        

  

TRACKING�WATER�QUALITY�IN�THE�NATURE�COAST�AQUATIC�PRESERVE�
Morgan�Edwards1,2,�Laura�K.�Reynolds1,Savanna�C.�Barry2�

1University�of�Florida�IFAS�Soil�Water�and�Ecosystem�Sciences�Department�Gainesville,�FL,�USA�

2University�of�Florida�IFAS�Nature�Coast�Biological�Station�Cedar�Key,�FL,�USA�

Aquatic�preserves�(APs)�are�established�by�law�as�exceptional�areas�of�submerged�lands�and�associated�
waters�that�are�to�be�maintained�in�their�natural�or�existing�conditions�for�future�generations.�The�Nature�
Coast�Aquatic�Preserve�(NCAP)�was�established�in�June�2020.�Water�quality�is�one�of�the�valued�
resources�and�thus�key�monitoring�components.�There�are�nine�coastal�river�systems�associated�with�
NCAP,�and�these�rivers�and�their�estuaries�are�monitored�monthly�through�the�Project�COAST�program�
initially�established�at�the�University�of�Florida�and�reinstated�after�NCAP�was�established.�Using�both�the�
data�from�the�historical�and�current�programs,�we�analyzed�temporal�trends�using�generalized�additive�
models�(GAMS),�and�compared�the�geometric�means�against�established�numeric�nutrient�criteria�(NNC)�
for�each�region�to�assess�exceedances�of�established�NNC.�Water�quality�was�mostly�stable.�In�total,�we�
found�only�39�significant�trends�(out�of�1,440�possible).�There�were�9�trends�that�could�be�considered�
“favorable”,�such�as�declines�in�total�nitrogen�concentrations,�while�30�trends�(77%)�could�be�considered�
“unfavorable”,�such�as�increases�in�total�phosphorus�or�color�concentrations.�The�most�northern�and�
southern�regions�had�the�most�negative�trends.�There�were�multiple�regions�that�exceeded�their�numeric�
nutrient�criteria�more�than�once.�Total�nitrogen�was�exceeded�in�the�Crystal,�Homosassa,�and�Weeki�
Wachee�River�regions.�Total�phosphorus�was�exceeded�in�the�Homosassa�and�Chassahowitzka�River�
regions�and�the�Chassahowitzka�and�Aripeka/Hudson�estuary�regions.�Chlorophyll�criteria�were�not�
exceeded�more�than�once�in�any�region.�In�general,�historical�data�collected�from�the�estuaries�within�the�
NCAP�combine�to�indicate�water�quality�conditions�are�good�and�relatively�stable;�however,�given�
repeated�evidence�of�water�quality�trends,�many�of�which�are�in�a�potentially�concerning�direction,�more�
research�is�needed�to�characterize�driving�factors�and�trends�should�continue�to�be�monitored�closely.�

BIO:�Morgan�Edwards�is�a�biologist�at�UF�IFAS�Nature�Coast�Biological�Station�and�UF�IFAS�Soil�Water�and�
Ecosystem�Sciences�Department.�She�leads�the�monitoring�work�in�the�Nature�Coast�Aquatic�Preserve�which�is�
managed�by�Florida�Department�of�Environmental�Protection.�



           
  

               
              
                 

 
               

               
             

             
             

               
                 

 
             

            
              

          
                 

                   
                

            
 

            
            

               
              
 

GIS�and�Remote�Sensing�for�Spatio-Temporal�Interpolation�of�Climate�Variables�in�
Ungauged�Watersheds�
Rabi�Elabor�a,�Hirwa�Huberta,�Gang�Chenb,�Benjamin�Mwashotea,�Veera�L.�D.�Badisaa,�Victor�Ibeanusia�

a�School�of�the�Environment,�Florida�Agricultural�and�Mechanical�University,�Tallahassee,�FL,�United�States�
b�Department�of�Civil�and�Environmental�Engineering,�FAMU-FSU�College�of�Engineering,�Tallahassee,�FL,�United�States�

Climate�variability�is�a�major�constraint�on�the�effective�management�of�water�resources,�especially�in�
data-scarce�watersheds�with�diverse�terrain.�This�study�aimed�to�address�data�gaps�and�evaluate�spatial�
interpolation�variability�of�climatic�variables�in�the�Hickahala�Creek�Watershed�using�30�years�(1991-
2020)�to�support�sustainable�water�and�farming�management.�Spatial�interpolation�methods�using�GIS�
and�remote�sensing�were�implemented�to�map�the�minimum�and�maximum�temperatures,�precipitation,�
solar�radiation,�and�vapor�pressure.�The�spatial�autocorrelation�was�analyzed�using�Moran’s�I,�with�a�
value�of�0.8548,�a�predicted�index�of�0.0250,�and�a�P-value�of�0.0000,�indicating�significant�clustering.�

The�Inverse�Distance�Weighting�(IDW)�and�Ordinary�Kriging�(OK)�techniques�were�employed�for�
interpolation�via�cross-validation�to�assess�model�performance,�including�Root�Mean�Square�Error�
(RMSE)�and�Mean�Bias�Error�(MBE).�The�performance�assessment�also�indicated�that�neighborhood�size,�
sector�configuration,�and�semivariogram�models�significantly�affect�interpolation�accuracy.�Optimized�
climatic�maps�ranged�from�9.58�to�10.77�°C�and�21.97�to�22.57�°C�for�minimum�and�maximum�
temperatures,�22.08�to�22.48�mm�of�precipitation,�7.96�to�8.10�MJ/m�2�/day�of�solar�radiation,�and�0.56�to�
0.94�hPa�of�minimum�vapor�pressure.�The�findings�showed�that�OK�produces�more�accurate�and�reliable�
climatic�surfaces�than�IDW,�making�it�suitable�for�watershed�climate�analysis.�

These�findings�provide�an�effective�framework�for�GIS-based�water�management�that�enables�
policymakers�to�introduce�high- and�low-variability�zones,�adaptive�cropping�plans,�precision�irrigation,�
and�the�incorporation�of�spatial�climate�models.�This�approach�would�help�allocate�water�equitably�and�
sustainably�to�meet�agricultural�demand�in�a�humid�subtropical�watershed,�such�as�the�Hickahala�
watershed.�



      

             

            
            

               
               

     
 

           
           

            
            

             
       

 
            

              
             

              
                

               
              

                 
     

 
                   
                

             
       

 

  

TALKING�OPERATIONS�IN�THE�C&SF�PROJECT�

Jason�A.�Engle,�US�Army�Corps�of�Engineers,�Jacksonville�District,�Jacksonville,�FL,�USA�

The�Jacksonville�District�USACE�works�with�South�Floria�Water�Management�District�(SFWDM),�
indigenous�tribes,�local/state/federal�agencies,�and�the�public�to�develop�operational�plans�for�
the�C&SF�system�and�the�new�water�resources�projects�that�modify�that�system.�The�operational�
plans�strike�a�balance�between�the�need�to�be�specific�about�operational�decision�making�and�
the�need�for�flexibility.�

Water�managers�from�Jacksonville�District�and�SFWMD�make�continuous�adjustments�to�
operations,�based�on�day-to-day�system�conditions.�Through�monitoring�of�system�responses,�
our�understanding�of�hydrologic�and�ecological�systems�is�continuously�advancing.�As�new�
water�resources�projects�are�completed,�we�are�developing�updated�operational�plans�that�
incorporate�those�lessons�learned.�As�new�science�emerges,�we�are�evaluating�present�and�
future�resilience�of�the�C&SF�system.�

During�the�development�of�new�operational�plans,�operational�scenarios�are�simulated�using�
numerical�modeling�tools�that�can�assess�system�operations�across�a�long�period�of�record.�
These�models�are�an�essential�tool�for�evaluating�diƯerent�combinations�of�new�infrastructure�
and�new�operations�to�establish�operational�alternatives�that�achieve�the�best�balance�for�the�
whole�system.�The�writing�of�our�operational�plans�is�where�the�jump�is�made�from�simulations�
to�real�water�management.�This�challenging�phase�of�the�process�draws�on�the�partnerships�and�
relationships�among�the�agencies,�tribes,�and�the�public�to�develop�operational�plans�that�are�
optimized�across�a�wide�range�of�conditions�and�allow�for�a�wide�array�of�information�to�be�
considered�in�water�management�decisions.�

BIO:�Mr.�Engle�is�the�Chief�of�the�Water�Resources�Engineering�Branch�of�the�Jacksonville�District,�USACE.�He�has�
more�than�20�years�of�experience�with�the�planning,�design,�construction,�and�operation�of�water�resources�
projects.�This�includes�coastal�storm�risk�management,�flood�risk�management,�navigation,�and�ecosystem�
restoration�projects�across�Florida�and�Puerto�Rico.�



         
         

      
      

      
 

                    
                

               
                    

                
  

 
 

                  
             
      

  

How�Vulnerable�is�Florida�to�Drought?�A�National�Comparison�
Johanna�Engstrӧm1,�Keighobad�Jafarzadegan2�and�Hamid�Moradkhani�3�

1University�of�Florida,�Gainesville,�FL,�USA�
2Oklahoma�State�University,�Stillwater,�OK,�USA�
3University�of�Alabama,�Tuscaloosa,�AL,�USA�

The�state�of�Florida�is�no�stranger�to�drought,�yet�it’s�not�a�region�that�nationally�is�considered�as�drought�
prone.�This�research�project�takes�into�account�different�factors�that�make�a�state�vulnerable�to�drought,�
as�well�as�aspects�that�serve�to�ameliorate�drought�impacts.�Results�indicate�that�drought�vulnerability�
isn’t�limited�to�arid�states�but�rather�is�closely�linked�to�a�state’s�capability�to�prepare�for�and�respond�to�
the�hazard�when�it�happens.�Findings�also�highlight�what�adaptation�measures�could�be�taken�to�lessen�
drought�vulnerability.�

BIO:�Dr.�Engstrӧm�is�an�Assistant�professor�in�the�Department�of�Geography�at�the�University�of�Florida.�Her�
research�interests�include�hydroclimatology,�water�resources,�drought�impacts,�and�renewable�energies,�with�a�
particular�focus�on�the�Southeast�U.S.�



          
         

       
    

 
                  

               
           

             
              

              
      

 
                

              
                

             
             

              
                

             
              

                
             
             

    
 
 

                  
                

                

 

  

Simulation�and�Calibration�of�Tampa�Bay�Water’s�Regional�Hydraulic�Model�
Solomon�Erkyihun1,�Hui�Wang1,�Tirusew�Asefa1,�and�Matthew�Azarian2�

1�Tampa�Bay�Water,�Clearwater,�FL,�USA�
2�Black�and�Veatch�

Strategic�planning�is�crucial�for�Tampa�Bay�Water�to�reliably�meet�the�growing�water�demand�in�its�service�
area.�A�critical�component�of�this�planning�process�is�the�assessment�and�evaluation�of�existing�
infrastructure,�identification�and�prioritization�of�future�supply�sources�and�infrastructure�and�
implementation�of�cost-effective�upgrades�or�expansions�that�support�sustainable�water�delivery�for�the�
short- and�long-term.�For�planning�purposes,�the�agency�utilizes�multiple�models�to�identify�operating�
parameters�and�thresholds�as�input�to�optimize�future�water�delivery�simulations,�master�water�supply�
planning�and�understand�financial�risk.�

An�EPANET�based�hydraulic�model�was�designed�to�utilize�input�data�on�supply�sources�(surface�water,�
ground�water,�or�desalinated�seawater)�from�decision�support�tools�such�as�the�Optimized�Regional�
Operations�Plan�(OROP)�to�meet�projected�water�demand�at�the�regional�water�delivery�locations.�The�
hydraulic�model�is�continuously�updated�to�respond�to�infrastructure�expansion,�changes�in�demand�
conditions,�and�operations�of�the�regional�water�transmission�system.�Calibration�parameters�of�the�
hydraulic�model�such�as�the�pipe�roughness�coefficients,�water�demand�patterns,�pump�curves,�and�
valve�settings�are�adjusted�iteratively�to�capture�the�actual�flow�and�pressure�at�water�delivery�locations.�
In�each�iteration,�the�simulation�performance�is�measured�by�comparing�simulation�results�with�
observations�until�the�deviation�between�the�two�is�minimized�while�keeping�the�calibration�parameter�
values�within�their�allowable�ranges.�The�calibrated�model�was�able�to�replicate�the�observed�flow�and�
pressure�conditions�at�the�water�delivery�locations,�providing�feedback�to�decision�support�tools�
including�the�OROP�for�efficient,�sustainable�and�cost-effective�water�production�from�the�agency’s�
multiple�water�sources.�

BIO:�Solomon�Erkyihun�is�a�water�resources�system�engineer�in�Tampa�Bay�Water�with�experience�in�water�demand�
forecasting�and�hydraulic�modeling.�He�is�working�towards�improving�the�accuracy�of�the�regional�hydraulic�model�
to�inform�the�decision�support�tools�for�reliable�and�optimal�operation�of�potable�water�delivery.�



     
                  

      
      

     
 

             
              

                   
              
                

               
              

                  
     

 
                  

                   
                  

              
              

              
                   

              
             

                  
                
   

 
 

                
                

             
 

  

BEYOND�THE�SCIENTIFIC�ECHO�CHAMBER�
Jason�Evans�3�[Session�with�Cynthia�Barnett�2,�Angela�Bradbery�2,�Kellie�Keys�1,�and�Andrew�Opel�1]�

1Florida�State�University,�Tallahassee,�FL,�USA�
2University�of�Florida,�Gainesville,�FL�USA�
3Stetson�University,�DeLand,�FL,�USA�

In�today’s�polarized�era�of�increasing�misinformation�and�public�distrust,�there’s�an�understandable�
tendency�for�environmental�scientists�to�gravitate�towards�two�very�different�types�of�echo�chambers.�
One�is�the�familiar�and�comforting�halls�of�the�ivory�tower,�where�research�is�pursued�for�the�sake�of�
tenure,�promotion,�publications,�and�–�ideally�–�curiosity,�while�public�engagement�is�an�afterthought�
slipped�into�only�those�proposals�that�mandate�a�“broader�impacts”�section.�This�might�be�called�the�
“stay�in�your�lane”�approach.�Another�echo�chamber,�perhaps�more�appealing�to�those�with�longstanding�
tenure�or�otherwise�emboldened,�is�a�hard�turn�towards�political�activism,�where�one’s�scientific�
credentials�are�openly�leveraged�for�specific�policy�or�partisan�goals.�This�might�be�coined�as�the�“get�out�
the�pitchforks”�approach.�

Admittedly,�each�of�these�paths�has�certain�virtues�and�appeal,�and�I�certainly�mean�no�offense�to�those�
who�may�see�themselves�in�either�of�these�descriptions.�But�to�keep�with�the�theme�of�this�session,�this�
presentation�will�explore�my�personal�experiences�–�and�a�few�stumbles�–�along�a�“third�way.”�Over�the�
past�two�decades,�I’ve�had�opportunities�to�engage�with�practitioners,�policymakers,�activists,�and�the�
“general”�public�on�a�variety�of�(often)�contentious�issues,�including�sea-level�rise,�forestry�management,�
land�cover�change,�invasive�species,�and�harmful�algal�blooms.�Through�these�experiences,�I’ve�learned�
that�the�most�effective�science�communication�–�at�least�for�me�–�should�not�be�aiming�solely�at�simple�
dissemination�or�audience�persuasion.�Instead,�I’ve�found�it�crucial�to�openly�and�actively�embrace�
opportunities�for�co-learning,�even�while�maintaining�core�guardrails�in�defense�of�evidence�and�
objectivity.�While�I�won’t�pretend�to�have�all�the�answers�for�others�looking�to�move�beyond�their�echo�
chambers,�I�do�hope�that�some�of�these�reflections�will�be�at�least�somewhat�illuminative�and�thought-
provoking.�

BIO:�Dr.�Evans�is�Executive�Director�of�Stetson�University’s�Institute�for�Water�and�Environmental�Resilience�and�
Co-Editor�in�Chief�for�the�Journal�of�Environmental�Management.�He�has�extensive�experience�working�on�applied�
environmental�research�projects�across�Florida,�especially�related�to�sea-level�rise�vulnerability�and�conservation�
planning.�



            
 

  
          

 
           
          

          
             

            
             

              
           

             
          

   

               
           

              
             
              

              
       

 
           

            
                 

             
     

 
              

               
               

                
               

              
              

   
 
  

The�Economic�Costs�and�Benefits�of�Land�Conservation�Easements�in�North�Central�
Florida�
Alex�Faulkner�

Stetson's�Institute�for�Water�and�Environmental�Resilience,�DeLand,�FL,�USA�

Conservation�easements�offer�a�market-based�mechanism�to�incentivize�environmental�stewardship.�By�
compensating�landowners�for�voluntarily�restricting�development�and�adopting�sustainable�land�
management�practices,�these�easements�serve�as�a�commitment�device—ensuring�long-term�
conservation�while�building�trust�among�neighboring�landowners�and�communities.�Although�not�a�new�
tool,�conservation�easements�continue�to�deliver�significant�ecological,�social,�and�economic�benefits�
(Foster�et�al.,�2017;�Bawa�and�Dwivedi�2019;�Raucher�et�al.,�2011):�

 Water�Resource�Protection:�Easements�help�reduce�aquifer�depletion�and�extend�the�longevity�of�
water�supplies�by�preserving�natural�landscapes�that�support�groundwater�recharge.�

 Cost�Savings:�By�maintaining�natural�filtration�systems,�easements�can�reduce�the�financial�
burden�on�municipal�water�treatment�infrastructure�and/or�wastewater�treatment�before�
discharging�wastewater.�

 Spillover�Effects:�While�applied�at�the�parcel�level,�the�benefits�of�conservation�easements�extend�
beyond�property�lines—enhancing�regional�water�quality,�biodiversity,�and�property�values.�

Failure�to�implement�aquifer�conservation�strategies�may�lead�to�reduced�agricultural�productivity�due�to�
declining�borehole�yields,�as�aquifer�saturation�levels�fall�below�thresholds�needed�for�high-volume�
pumping�(Foster�et�al.,�2017;�Hecox,�2002).�In�Florida,�conservation�easements�are�particularly�relevant�
to�eco-tourism�and�recreational�water�use,�which�can�potentially�impact�the�suburban�real�estate�
markets�(Beever�&�Walker,�2016).�

While�some�stakeholders�perceive�easements�as�limiting�economic�growth,�evidence�suggests�
otherwise.�Conservation�easements�can�enhance�property�values�and�generate�positive�externalities�that�
benefit�entire�communities.�A�recent�Willingness�to�Pay�(WTP)�study�by�Klizentyte�et�al.�(2025)�found�that�
residents�value�aquifer�conservation�at�$129.65�per�household,�indicating�strong�public�support�for�
sustainable�water�management.�

This�study�investigates�the�economic�impact�of�conservation�easements�by�estimating�the�value�of�
nearby�properties.�By�using�a�hedonic�pricing�model�of�property�values�in�counties�where�some�
conservation�easements�are�present,�we�find�that�properties�within�a�one-mile�radius�of�the�conservation�
easement�experience�an�increase�in�their�property�value�by�14%,�which�amounts�to�$46,228�in�2025’s�
dollar�terms.�This�implies�that�conserved�green�space,�i.e.,�conservation�easements,�can�be�a�valuable�
attribute�for�homeowners�and�buyers.�Therefore,�it�makes�economic�sense�for�homeowners�to�consider�
the�economic�possibilities�associated�with�living�within�a�close�proximity�to�a�land�conservation�
easement.�



           
             

       
        
            

           
            
             
            

 
               

                
           

               
              

            
             

            
              

              
                

               
            

               
             

              
                

              
               

                
              

    
 
 

                   
               

        

  

Florida�Water�Quality�and�Quantity�Enhanced�Synthesis�Tools�–�FLOW�Q2UEST�
Nicolas�Fernandez1,�Seyed�Abolfazl�Ebrahimi2,�Nicholas�Chin3,�Xiaohui�Qiao4,�Nathan�G�Reaver1,�James�
Jawitz5,�Wendy�Graham6�and�Matthew�Cohen1,2�

1Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�
2School�of�Forest,�Fisheries,�and�Geomatics,�University�of�Florida,�Gainesville,�FL,�USA�
3Department�of�Environmental�Engineering�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
4Department�of�Food�and�Resource�Economics,�University�of�Florida,�Gainesville,�FL,�USA�
5Department�of�Soil,�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
6Department�of�Agricultural�and�Biological�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�

Florida�has�an�unparalleled�water�quality�monitoring�program,�with�the�highest�proportion�of�streams�ever�
sampled�in�any�state�(5%�of�400,000�segments),�and�more�than�4�million�measurements�since�1901.�
Although�this�enables�informed�water�quality�management�and�supports�scientific�advancements,�
challenges�remain�to�maximize�the�utility�of�this�extraordinary�data�archive.�For�example,�recent�work�
highlights�data�density�differences�between�federal�repositories�(water�quality�portal�- WQP)�and�those�
maintained�by�local�water�management�districts,�respectively�offering�better�spatial�and�temporal�
coverage.�Ensuring�access�to�the�best�available�information�requires�harmonizing�multiple�data�sources.�
Furthermore,�water�quality�analyses�greatly�benefit�when�integrated�with�discharge�measurements�and�
landscape�attributes,�but�concatenating�these�datasets�is�complex�and�time�consuming.�We�sought�to�
create�an�integrated�statewide�inventory�for�nutrient�concentrations,�and�their�key�covariates�in�Florida�
streams,�to�enable�new�insights�into�the�causes,�controls,�and�trajectories�of�statewide�water�quality.�We�
sourced�data�from�the�WQP�and�four�water�management�districts,�linked�these�with�hydrographic�units,�
and�conjoined�every�observation�with�contemporaneous�values�of�discharge�either�measured�(USGS�
gages),�when�available,�or�modeled�(National�Water�Model).�We�also�coupled�sampling�locations�to�a�
wide�array�of�upstream�watershed�attributes�including�geology,�climate,�land�cover,�and�infrastructure.�
The�connection�of�these�attributes,�concentrations�and�discharge�is�a�key�refinement�enabling�critical�
flow�controls,�water�quality�variations,�and�exported�loads,�to�be�estimated�as�a�function�of�upstream�
characteristics.�Finally,�we�designed�a�WebGIS�data�platform,�FlowQ2uest,�to�visualize�and�share�the�
resulting�integrated�product.�In�this�talk,�we�describe�the�development�of�FlowQ2uest�and�explore�some�
of�the�research�and�water�management�opportunities�enabled.�While�we�focus�on�the�drivers�of�nutrient�
concentrations,�there�are�ample�opportunities�to�address�a�wider�suite�of�ecological,�hydrological,�and�
land�management�questions.�

BIO:�Dr.�Fernandez�is�Data�Scientist�at�UF�Water�Institute�with�more�than�15�years�of�experience�transitioning�from�
the�private�sector�(patents,�technical�sales�and�environmental�consulting)�to�research�and�education�at�the�
intersection�of�water�quality,�hydrology,�and�big�data�



           
   

    
        

 
              

             
             

             
               

             
                

              
              

                
                  

                
   

 
 

                  
                 

  

Comprehensive�Everglades�Restoration�Plan:�A�Puzzle�Piece�of�the�Central�&�
Southern�Florida�Project�
Bradley�A.�Foster,�Ph.D.�

U.S.�Army�Corps�of�Engineers,�Jacksonville,�FL,�USA�

The�Central�and�Southern�Florida�Project�provides�benefits�of�flood�risk�reduction,�increased�water�
supply,�and�prevention�of�saltwater�intrusion�throughout�south�Florida.�The�Project�also�generated�
unintended�ecological�water�depths�in�the�natural�system,�declining�estuary�health,�declining�water�
quality,�and�spread�of�invasive�vegetation.�In�2000,�Congress�approved�the�Comprehensive�Everglades�
Restoration�Plan�(CERP)�as�a�framework�for�modifications�and�operational�changes�to�the�Central�and�
Southern�Florida�Project�to�restore�the�Everglades�ecosystem�while�providing�for�other�water-related�
needs�of�the�region,�including�water�supply�and�flood�protection.�The�CERP�includes�68�components�that�
work�together�to�achieve�ecological�restoration.�The�components�must�undergo�a�planning�phase�before�
additional�authorization�to�begin�design�and�construction�phases.�In�addition�to�the�ecological�benefits,�
each�study�assesses�and�ensures�that�the�structural�and�operational�changes�of�the�project�will�not�
increase�flood�risk�and�will�not�reduce�water�supply�for�existing�users.�This�session�will�share�examples�of�
the�interaction�of�ecosystem�restoration�with�flood�risk�and�water�supply�provided�by�the�Central�and�
Southern�Florida�Project.�

BIO:�Dr.�Foster�is�a�senior�ecologist�and�planner�with�more�than�25�years�of�experience�planning�Everglades�
restoration�projects.�He�has�led�more�than�10�different�projects�dedicated�to�restoring�wetlands�in�south�Florida.�



         
           

         
        

 
               

              
                

                 
           

             
               

             
              

                 
                

           
       

 
 

                  
                  

  

  

A�New�Geoinformatics�Approach�for�Spring�Protection�Zone�Delineation�
Sandra�Fox1,�Wei�Jin1,�Qing�Sun1,�Fatih�Gordu2�and�Andrew�Sutherland1�

1St�Johns�River�Water�Management�District,�Palatka,�FL,�USA�
2�Jacksonville�Electric�Authority,�Jacksonville,�FL,�USA�

A�new�springshed�delineation�methodology�has�been�developed�at�the�St.�Johns�River�Water�Management�
District�(SJRWMD).�This�method�is�rapid,�accurate,�repeatable�and�automated.�Because�this�method�was�
developed�to�support�minimum�flows�and�levels�(MFLs)�development�for�springs,�it�was�important�that�it�
be�based�on�a�dataset�derived�from�a�physical�parameter�that�is�influenced�by�groundwater�pumping,�and�
that�in�turn�influences�springshed�delineation.�Initially,�this�geospatial�(geoinformatics)�springshed�
delineation�method�was�developed�for�six�springs�with�input�from�SJRWMD�groundwater�modelers:�
Wekiva,�Alexander,�Silver�Glen,�DeLeon,�Volusia�Blue�and�Gemini�springs.�The�method�iterates�65�USGS�
potentiometric�surfaces�using�ModelBuilder�in�ArcGIS�Pro,�applying�tools�from�esri’s�ArcHydro�DEM�
Manipulation�toolset,�with�additional�steps�in�ModelBuilder�to�compile�and�simplify�output.�Over�the�
course�of�this�project�a�revision�was�undertaken�to�extend�application�to�additional�springs�when�it�was�
found�that�the�original�method�faltered;�both�the�original�and�revised�method�will�be�described.�Other�
factors�that�affect�springshed�delineation�methodology�include�variability�of�potentiometric�surfaces,�
spring�magnitude�and�topographic�locations�of�springs.�

BIO:�Sandra�Fox,�MS,�GISP�has�more�than�30�years’�experience�working�with�geospatial�data�and�analyses�primarily�
at�SJRWMD,�including�8�years�as�Associate�Editor�for�Geospatial�Analysis�for�the�Journal�of�the�American�Water�
Resources�Association.�



         
    

            
            

 
              

               
               

                
               

             
                

              
                

               
              

              
              

              
                

              
                  

                 
                  

                 
   

 
 

                 
              

                   

  

Manganese�Resistant�Bacterium�VMI-NF-ORR:�A�Potential�Candidate�for�Manganese�
Removal�from�Polluted�Water�
Noah�Francis,�Veera�LD�Badisa,�Benjamin�Mwashote,�Rajesh�Rathore,�Victor�Ibeanusi�

Core�Laboratory,�School�of�The�Environment,�Florida�A&M�University,�Tallahassee,�FL,�USA�

Manganese�(Mn)�metal�pollution�has�become�a�widespread�environmental�problem.�Due�to�the�mining�
activities,�fossil�fuel�combustion,�erosion,�and�industrial�waste,�Mn�is�released�into�water,�soil,�and�
accumulates�into�the�vegetables�and�other�food�items.�Manganese�can�be�harmful�to�humans�causing�
chronic�and�acute�disorders�such�as�metal�fume�fever,�eye�and�nose�irritation.�Owing�to�its�non-
degradability�and�harmful�effects,�there�is�a�high�demand�for�the�cheaper�and�sustainable�remediation�
technique�of�Mn�removal�from�the�environment.�Recently,�BIO:remediation�using�bacteria�is�becoming�
one�of�the�most�cost�effective�and�sustainable�ways�of�remediation�in�the�environment�worldwide.�Metal�
resistant�bacteria�are�potential�candidates�for�metal�remediation.�In�this�study,�Mn�resistant�bacterium�
was�isolated�from�the�Oak�Ridge�reservation�site�soil�and�identified�by�16S�rRNA�sequencing.�Bacterial�
growth�was�measured�at�600�nm�using�spectrophotometer.�The�optimum�temperature�for�the�growth�of�
the�bacterium�was�determined.�The�Mn�remediation�potential�was�also�measured.�After�the�incubation�
time,�the�remaining�Mn�concentration�in�the�supernatant�was�measured�with�the�inductively�coupled�
plasma�optical�emission�spectrometer�(ICP-OES).�The�bacterial�response�to�Mn�exposure�on�the�protein�
expressions�was�also�investigated.�The�proteins�in�total�cell�lysate,�membrane�and�cytoplasmic�fractions�
were�analyzed�on�10%�SDS�PAGE�gel.�Results:�The�Mn�resistant�bacterium�was�identified�as�Raoultella�
ornithinolytica�(95.17�percent�identity).�The�growth�results�of�Mn�resistant�bacterium�showed�that�30°C�
was�optimum�temperature�for�growth.�It�showed�61.4�and�55.1%�Mn�removal�from�the�medium�with�5�and�
7.5�ppm�Mn�treatment�after�72�h.�The�differential�expression�of�proteins�was�observed�in�bacterial�cells�
exposed�to�Mn�in�comparison�to�untreated�control�cells�and�was�shown�by�the�heat�map.�This�study�
clearly�shows�that�this�Mn�resistant�bacterium�can�be�a�potential�candidate�for�Mn�removal�from�the�
polluted�water.�

BIO:�Noah�Francis�is�a�third�year�Environmental�Studies�student�at�Florida�A&M�University.�His�minor�concentration�
is�in�Agribusiness.�He�has�undergraduate�experience�working�on�the�conglomerate�project�of�Manganese�
bioremediation.�He�also�worked�for�the�FDEP�and�was�a�note-taker�at�the�2025�NEXUS�summit�in�Miskolc,�Hungary.�



       
  

         
 

                
                 

            
                  

                
                  

                
              

               
                

 
 

                  
                

  

 

  

Unique�Potential�Uses�for�Real-Time�Flood�Forecasting�
Tom�Frick�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

In�response�to�the�escalating�challenges�posed�by�increases�in�frequency�and�severity�of�storms�within�
the�Upper�and�Middle�St.�Johns�River�Basins,�the�District�has�developed�and�is�currently�expanding�its�
capabilities�to�perform�real-time�flood�forecasting�modeling.�This�model�currently�provides�valuable�
forecasting�data�across�a�substantial�portion�of�the�Upper�St.�Johns�River�Basin�and�is�being�expanded�to�
the�Middle�St�Johns�River.�Our�objective�has�been�to�establish�a�comprehensive�regional�flood�forecasting�
model�that�encompasses�the�entirety�of�the�Upper�and�Middle�St.�Johns�River�Basins.�The�main�focus�of�
the�project�has�been�to�empower�local�and�regional�authorities�with�timely�and�precise�information�that�
can�be�utilized�to�expedite�emergency�response�and�mitigate�potential�flooding�impacts.�Recently,�the�
District�has�been�exploring�expanding�the�use�cases�for�real-time�flood�forecasting�to�natural�systems�
and�water�supply�management.�This�talk�will�discuss�potentially�unique�ways�to�use�these�models.�

BIO:�Mr.�Frick�is�the�St.�Johns�River�Water�Management�District’s�Resilience�Coordinator�and�has�spent�more�than�
30�years�in�the�public�and�private�sectors�focused�on�environmental�data,�ecological�assessments,�and�waterbody�
restoration.�



         
     

            
  

      
     

  
                

               
                   

                 
              

                 
               

                  
            

              
                 

             
            

             
              

               
                  

            
       

  
                      

            
   

  

EFFECTS�OF�HUMAN,�LIVESTOCK,�AND�WILDLIFE�USE�ON�MICROBIAL�
COMMUNITIES�OF�KENYAN�WATER�PANS�

Ava�Gabrys1,�Audrey�Goeckner1,�Brian�Marvi�Waswala-Olewe2,�Romulus�Abira2,�Faith�Jepkemei2�and�
Christopher�Dutton1�

1University�of�Florida,�Gainesville,�FL,�USA�
2Maasai�Mara�University,�Narok,�Kenya�

Water�pans�are�small�reservoirs�that�store�rainwater�in�arid�and�semi-arid�landscapes�for�livestock�and�
pastoralist�communities,�particularly�in�times�of�water�scarcity�and�in�the�droughts�prolonged�by�climate�
change.�Water�pans�can�be�used�by�humans,�livestock,�wildlife,�or�a�mix�of�users,�each�of�which�can�
affect�the�water�quality�of�the�pans�they�access�via�inputs�of�resources�(i.e.,�feces)�and�microorganisms�
or�pathogens.�This�study�sought�to�characterize�microbial�community�structure�and�function�of�water�
pans�in�the�Eastern�Rift�Valley�of�Kenya�to�assess�human-animal�usage�effects�on�water�quality�and�
human�health.�We�collected�water�samples�from�28�sites�across�four�sampling�periods�between�March�
2024�and�April�2025�and�passed�them�through�0.2�um�filters�for�subsequent�DNA�extraction.�We�used�16S�
rRNA�gene�metabarcoding�to�characterize�microbial�community�structure,�digital�PCR�to�quantify�
bacterial�copies,�and�shotgun�metagenomics�to�explore�microbial�metabolism�effects�on�water�quality.�
We�expect�water�pan�communities�to�be�uniquely�shaped�by�their�users,�such�that�each�usage�class�
harbors�distinct�taxa�and�community�structure�from�one�another.�We�anticipate�extensive�interplay�
between�environmental�microbes�and�those�anthropogenically�introduced,�with�water�pans�serving�as�
aggregators�and�dispersers�of�pathogens�(e.g.,�cyanobacteria,�E.�coli)�particularly�in�smaller,�mixed-use�
sites.�We�also�expect�that,�along�with�a�higher�concentration�of�antimicrobial�resistance�genes,�livestock-
associated�pans�will�support�a�higher�degree�of�low�redox�metabolisms�for�carbon�degradation�and�
nitrogen�cycling�due�to�large�inputs�of�animal�waste.�As�water�pans�increasingly�serve�as�a�contact�point�
in�the�human-livestock-wildlife�interface,�disentangling�routes�of�microbial�transmission�is�critical�to�
identifying�risks�to�human�and�ecosystem�health.�

BIO:�Ava�Gabrys�is�a�first-year�PhD�student�in�the�Dutton�Lab�at�the�University�of�Florida.�She�is�interested�in�the�
intersections�between�microbial�dispersal�through�environments�and�hosts,�microbial�competition,�and�ecosystem�
functioning�and�health.�



         
    

    
      

 
            

           
                

           
          

          
           

  
 

           
             

             
            

            
             

           
              

           
         
         

            
        

 
            

         
          

          
          
            

          
   

 
 

                 
               

              

  

Breaking�the�Unbreakable�–�A�Hybrid�CD-TiO2/Non-Thermal�Plasma�System�
for�Enhanced�PFAS�Degradation�
Ryan�Gains,�Katherine�Deliz�

University�of�Florida,�Gainesville,�FL,�USA�

Per- and�polyfluoroalkyl�substances�(PFAS)�represent�one�of�the�most�pressing�environmental�
contamination�challenges�of�our�time,�requiring�immediate�technological�solutions.�The�exceptional�
stability�that�C–F�bonds�confer�to�this�large�group�of�chemicals�enables�their�widespread�use�across�
aerospace,�electronics,�textiles,�and�consumer�industries,�but�also�renders�these�synthetic�
compounds�virtually�indestructible�under�natural�conditions,�leading�to�persistent�bioaccumulation�
throughout�ecosystems�and�humans.�Epidemiological�studies�have�established�clear�associations�
between�PFAS�exposure�and�severe�health�outcomes�including�cancer,�hepatotoxicity,�and�
immunosuppression.�

Current�PFAS�degradation�technologies�suffer�from�critical�limitations�that�prevent�widespread�
implementation,�including�limited�degradation�capacity�for�the�broad�range�of�PFAS�commonly�detected�
in�the�environment�and�prohibitively�high�energy�and�material�demands.�Traditional�photocatalysts�like�
TiO2,�while�promising,�exhibit�fundamental�drawbacks�including�poor�visible�light�absorption,�large�
bandgap,�high�electron-hole�recombination�rates,�and�inadequate�performance�in�pure�form.�Carbon�
dots�(CDs)�are�emerging�photocatalytic�nanomaterials�that�can�be�sustainably�synthesized�from�lignin�
precursors�and�possess�many�attractive�characteristics,�including�low�toxicity,�tunable�surface�
chemistry,�and�excellent�visible�light�activity.�CDs�represent�an�ideal�photocatalyst�to�combine�with�
TiO2�because�they�enhance�PFAS�adsorption�through�electrostatic�interactions�while�suppressing�
electron-hole�recombination�in�the�heterojunction,�significantly�improving�overall�photocatalytic�
performance.�Our�preliminary�research�with�magnetic�nitrogen-functionalized�carbon�dots�(N-
MCDs)�demonstrates�effective�sorption�and�degradation�of�dyes�and�consistent�reusability,�confirming�
the�viability�of�this�sustainable�nanomaterial�approach.�

Further�enhancement�has�been�explored�through�strategic�integration�with�non-thermal�plasma�(NTP)�
technology,�which�has�demonstrated�synergistic�effects�when�combined�with�
photocatalysts.�Furthermore,�UV�photons�generated�during�plasma�discharge�simultaneously�activate�
photocatalytic�reactions,�creating�a�self-reinforcing�treatment�system�that�overcomes�traditional�
photocatalytic�deficiencies�through�enhanced�visible�light�activity�and�reduced�electron-hole�
recombination.�The�proposed�hybrid�technology�could�offer�additional�advantages�including�low�cost,�
ambient�operating�temperatures,�reduced�energy�demands,�and�scalability�for�large-volume�
applications.�

BIO:�Ryan�Gains�is�a�second�year�PhD�student�in�the�Environmental�Engineering�Department�focusing�on�water�
treatment�topics.�His�research�focuses�on�addressing�emerging�contaminants�for�the�purpose�of�potable�water�
reuse,�as�well�as�monitoring�of�pathogenic�bacteria�and�toxicological�studies�of�pollutants.�



               
 

   
      

 
                 

              
              

             
                   

               
                    

               
                 

              
     

 
                
                 

              
             
              

                
              

               
              

          
               

              
                

                 
                
                

            
                  

               
 

 

  

From�the�Pearl�of�the�Inner�Harbor�to�Noah’s�Ark:�The�Transformation�of�the�National�
Aquarium�
Weilan�Ge�

University�of�Florida,�Gainesville,�FL,�USA�

This�paper�explores�the�development�of�the�National�Aquarium�from�the�1980s�to�the�present�from�the�
perspective�of�environment�history,�urban�history,�oceanic�history,�and�animal�history.�It�asks�several�
fundamental�questions:�What�is�the�driving�force�behind�the�successive�transformations�of�the�Baltimore�
Aquarium?�Does�the�aquarium’s�transformation�reflect�the�changing�relationship�between�the�city�and�
the�sea?�The�success�of�the�National�Aquarium�shows�that�urban�renewal�is�not�only�the�work�of�urban�
elites�and�ordinary�people�but�also�the�marine�life,�and�its�transformation�reflects�the�continuous�
adjustment�of�the�boundary�between�the�city�and�the�sea�to�cope�with�the�crisis�of�the�ocean.�By�weaving�
the�story�of�the�National�Aquarium�with�urban�renewal,�marine�science�and�conservation,�and�the�
movement�of�animal�rights,�this�paper�aims�to�contribute�to�discussions�such�as�the�history�of�aquariums�
and�zoos,�the�environmentalist�movement�in�the�United�States,�and�the�changing�attitudes�towards�
whales�and�other�marine�life.�

The�story�of�the�National�Aquarium�illustrates�how�the�aquarium,�as�a�miniature�marine�ecosystem�within�
the�city,�created�by�humans�and�nature,�blends�different�ideas�and�needs�to�change�the�environment�and�
change�people’s�understanding�of�the�city�and�the�ocean.�After�establishing�cities,�humans�have�
continuously�encroached�on�marine�territory,�drawing�sustenance�from�marine�ecosystems�for�their�own�
development.�The�aquarium�served�the�urban�renewal�strategy�of�“returning�Baltimore�to�the�sea,”�
leveraging�marine�resources�and�power�to�develop�the�city’s�economy.�In�the�21st�century,�the�marine�
crisis�has�become�the�greatest�threat�to�sustainable�urban�development,�prompting�a�reintroduction�of�
marine�ecosystems�into�cities,�a�proactive�reduction�in�urban�expansion,�and�a�readjustment�of�the�
boundaries�between�cities�and�the�ocean.�The�National�Aquarium�has�become�an�important�component�
of�urban-marine�environmental�protection,�actively�promoting�harmonious�coexistence�between�humans�
and�the�ocean.�In�addition,�the�aquarium�has�profoundly�changed�people’s�perception�of�marine�life.�
Visitors�have�had�close�encounters�with�marine�life�during�their�aquarium�visits,�transforming�their�
attitudes�from�fear�to�affection.�The�magical�marine�creatures�and�mini�marine�ecosystem�in�the�water�
tank�make�tourists�feel�deeply�connected�to�the�ocean,�prompting�them�to�support�the�protection�of�the�
ocean.�To�some�extent,�the�captive�breeding�of�marine�life�in�aquariums�has�fostered�forces�opposing�
captive�breeding�policies�and�advocating�for�animal�rights,�thus�driving�progress�in�areas�such�as�animal�
conservation�and�environmental�protection.�Environmental�inequality�not�only�exists�widely�across�race,�
gender,�and�class,�but�also�includes�non-human�life�living�in�the�cities�and�oceans.�Since�its�founding,�the�
aquarium�has�served�as�a�significant�bridge�between�Baltimore�and�the�ocean,�both�economically�and�
ecologically.�



             
    

          
            
             
             

 
          

                
             

               
                

                 
              
              

             
            
                   

                
               

             
              

                   
                

             
              

              
 
 

                  
              

               
   

  

Testing�Microbial�Infections�as�a�Stress�Marker�to�Grazing�and�Water�Quality�in�
Florida’s�Nature�Coast�Seagrasses�
Ella�Gerace1,�Enie�Hensel,2,3,�Savanna�C.�Barry2,�Laura�Reynolds3�

1�Wildlife�and�Ecology�Conservation,�IFAS,�University�of�Florida,�Gainesville,�FL,�USA�
2�Nature�Coast�Biological�Station,�IFAS,�University�of�Florida,�Cedar�Key,�FL,�USA�
3�Soil,�Water,�&�Ecosystem�Sciences,�IFAS,�University�of�Florida,�Gainesville,�FL,�USA�

Seagrass�ecosystems�provide�important�ecological�functions�which�include�providing�structurally�
complex�habitats�for�a�wide�diversity�of�marine�fauna,�yet�they�are�declining�worldwide.�Therefore,�active�
management�of�these�systems�is�essential.�Seagrass�monitoring�programs�are�useful�to�measure�
changes�in�seagrass�ecosystem�function,�but�programs�often�focus�on�variables�that�can�be�influenced�
by�human�activities�(e.g.,�nutrient�run-off),�and�don’t�include�natural�stressors�such�as�grazing.�Here�we�
test�if�visible�microbial�infections�on�seagrass�leaves�can�act�as�a�stress�indicator�of�both�grazing�
pressure�and�changes�in�water�quality.�Grazing�from�small�invertebrates�damage�seagrass�leaves�via�
complete�removal�or�scarring�of�plant�tissue.�These�grazing�wounds�facilitate�visible�microbial�infections,�
or�lesions,�amplifying�the�impact.�Additionally,�invertebrate�community�composition�has�been�shown�to�
change�across�differing�nutrient�concentrations,�spatially�altering�grazing�impacts.�The�Nature�Coast�
Aquatic�Preserve�on�Florida’s�Gulf�Coast�is�an�ideal�location�for�this�study�as�it�offers�a�unique�and�
natural�phosphorus�gradient�that�can�be�leveraged�as�a�natural�control�of�nutrient�availability,�and�its�
seagrass�monitoring�program�can�directly�benefit�from�our�findings.�We�used�four�locations�for�seagrass�
shoot�samples�across�this�gradient:�Crystal�River,�Homosassa,�Weeki�Wachee,�and�Hudson-listed�here�
from�high�to�low�ambient�phosphorus�levels,�respectively.�From�these�systems,�we�collected�three�
sample�shoots�in�up�to�ten�unique�sites�per�location.�Using�the�second�oldest�leaf�from�each�shoot,�we�
measured�the�total�grazing�and�microbial�infection�area�to�the�blade�area.�We�hypothesize�that�grazing�
intensity�and�nutrient�availability�will�both�positively�correlate�to�microbial�infections�and�potentially�
demonstrate�an�interactive�effect�between�these�variables.�As�the�impacts�of�climate�change�increase,�
identifying�indicators�to�measure�stress�in�seagrass�is�vital�for�proactive�management�practices.�

BIO:�Ella�Gerace�is�a�senior�undergraduate�with�a�major�in�wildlife�and�ecology�conservation�and�minors�in�
agriculture�and�natural�resource�communications�and�international�studies.�During�her�time�as�an�undergraduate,�
she�has�focused�on�gaining�experience�in�coastal�conservation�and�science�communication�through�the�Gulf�
Scholars�Program.�



          
   

          
            

 
             

            
          

               
               
               

           
              

             
              
            

             
  

 
 

                   
              

              
  

 

  

Hydrological�and�Water-Quality�Responses�of�a�Grazed�Pasture:�Field�Monitoring�
and�APEX�Simulation�
Namrata�Ghimire,�Golmar�Golmohammadi,�Seyed�Mostafa,�Saba�Shaghaghi,�Gurjoban�Tiwana�

University�of�Florida,�Range�Cattle�Research�and�Education�Center,�Ona,�FL,�USA.�

Management�practices�such�as�rotational�grazing,�stocking�rate�and�prescribed�fires�strongly�influence�
the�hydrological�process,�including�groundwater�and�surface-water�quality,�in�subtropical�pastures.�This�
study�includes�the�ranch-level�hydrological�observations�with�the�Agricultural�Policy/Environmental�
eXtender�(APEX)�model�to�evaluate�water�flow�and�nutrient�dynamics�in�a�rotationally�grazed�bahiagrass�
(Paspalum�notatum)�pasture�in�Florida.�Groundwater�wells�were�installed�in�one�pasture�(~8�ha)�for�
continuous�water-level�and�water-quality�data�collection,�as�well�as�in�three�ditches�for�surface�and�sub-
surface�hydrological�responses.�Field�measurements�of�water-level,�discharge,�nitrate,�total�phosphorus�
(TP)�were�used�to�calibrate�the�APEX’s�surface�runoff,�baseflow,�and�nutrient�transport�modules.�Nash-
Sutcliffe�Efficiency�(NSE)�evaluated�the�model’s�performance�whereas�percent�bias�(PBIAS)�metrics�were�
used�for�flow�and�nutrient�loads.�Different�scenarios�were�simulated�to�understand�the�management�
effect�on�infiltration,�runoff�generation,�and�nutrient�export.�This�integrated�ranch-level�approach�
demonstrates�the�potential�of�APEX�for�quantifying�the�hydrological�trade-offs�associated�with�pasture�
management�practices.�

BIO:�Ms.�Namrata�is�pursuing�her�PhD�at�the�University�of�Florida-RCREC.�Before�her�PhD,�she�worked�as�a�
Biological�Scientist�and�led�different�projects�from�Long-Term�Agroecosystem�Research�Network�(LTAR)�related�to�
pasture�management.�Currently,�she�is�focused�on�integrating�watershed�simulation�models�and�different�AI�
models.�



            
  

           
    

      
       

       
 

               
             
             

            
              
           

              
              

             
              

           
           

     
 

             
              

             
            

             
               

            
               

              
            

    
 
 

                  
                

            

  

Forest�Management�for�Water�and�Carbon:�Leaf�Area�and�Groundwater�Trends�in�
Florida’s�Wetlandscapes�
Katie�Glodzik1,�Beatriz�Pace-Aldana2,�Beth�Lewis2,�Kristina�Serbesoff-King2,�David�Lewis3,�Cristina�
Cervantes3,�Matthew�J.�Cohen1�

1University�of�Florida,�Gainesville,�FL,�USA�
2The�Nature�Conservancy,�Winter�Park,�FL,�USA�
3University�of�South�Florida,�Tampa,�FL,�USA�

Understanding�how�forest�management�influences�water�yield�and�carbon�storage�is�a�central�issue�in�
Florida’s�wetland-rich�landscapes.�In�the�southeastern�United�States,�decades�of�fire�suppression�and�
intensive�silviculture�have�produced�dense�closed-canopy�forests�unlike�the�open�pine�savannas�that�
once�dominated�uplands.�Restoration�now�focuses�on�reestablishing�open-canopy�systems�to�recover�
native�biodiversity�and�ecosystem�structure.�Because�leaf�area�index�(LAI)�and�water�yield�(precipitation�
minus�evapotranspiration)�are�inversely�related,�open-canopy�restoration�may�also�help�counter�
groundwater�declines.�In�partnership�with�The�Nature�Conservancy�(TNC),�University�of�Florida�(UF),�and�
University�of�South�Florida�(USF),�this�research�evaluates�whether�practices�that�lower�LAI�(prescribed�
fire�and�thinning)�can�enhance�water�availability�without�reducing�carbon�storage.�Increasing�upland�
water�yield�may�provide�additional�water�for�embedded�wetlands,�thereby�enhancing�wetland�soil�carbon�
storage.�We�integrate�remote�sensing,�groundwater�monitoring,�and�elevation-based�modeling�across�
two�TNC�preserves—Disney�Wilderness�Preserve�and�Tiger�Creek�Preserve—to�quantify�long-term�
changes�in�LAI�and�hydrology.�

Using�satellite-derived�time�series�(1985-2024),�we�find�declines�in�LAI,�consistent�with�increased�
prescribed�fire.�Groundwater�records�(1997-2024)�show�a�general�rise�in�water�levels,�largely�tracking�
precipitation.�While�these�broad�patterns�initially�appear�consistent�with�the�inverse�LAI-water�yield�
relationship,�regression�analysis�reveals�an�unexpected�positive�link�between�preserve-wide�annual�LAI�
and�groundwater.�In�these�ecosystems,�wet�years�may�simultaneously�raise�groundwater�and�promote�
vegetation�growth,�masking�the�underlying�negative�effect�of�LAI�on�water�yield.�To�examine�spatial�
patterns,�we�developed�pixel-based�inundation�maps�to�quantify�wetland�hydroperiods�and�characterize�
their�expansion�after�2010,�when�groundwater�levels�began�rising.�Inundation�maps�will�be�paired�with�
upcoming�soil�carbon�sampling�to�link�upland�properties,�hydroperiods,�and�carbon�storage.�This�project�
exemplifies�an�applied�science-management�partnership�and�provides�insights�to�help�balance�water�
yield�and�carbon�outcomes.�

BIO:�Dr.�Katie�Glodzik�is�a�geospatial�scientist�at�the�University�of�Florida�specializing�in�remote�sensing�and�
geospatial�analysis�to�inform�forest�and�watershed�management.�She�earned�her�Ph.D.�from�UF’s�Center�for�
Wetlands�and�her�Master�of�Environmental�Management�from�Duke�University’s�Nicholas�School.�



         
      

             
      

 
              

              
           

                
              

             
             
              

                
           

              
               

             
          

               
              

              
              

               
            

             
               

 
 

                 
                 

             
   

  

Hydrologic�Variability�Shapes�Soil�Moisture,�Microbial�Communities�and�Carbon�
Cycling�functions�Across�Wetland�Terrestrial–Aquatic�Interfaces�
Audrey�H.�Goeckner,�Matt�Cohen,�Christopher�Dutton�Josh�Epstein,�James�Maze,�Amanda�Subalusky�

University�of�Florida,�Gainesville,�FL,�USA�

Freshwater�wetlands�contribute�substantially�to�the�global�carbon�cycle�by�storing�large�quantities�of�
organic�carbon�in�sediments�and�emitting�methane�and�carbon�dioxide�gases�to�the�atmosphere.�
Dynamic�water�level�fluctuations�control�the�spatiotemporal�occurrence�of�terrestrial-aquatic�interfaces�
(TAIs)�in�wetlands,�zones�that�may�process�C�differently�from�their�end-members.�TAIs�represent�a�critical�
and�understudied�component�of�wetland�C�budgets,�across�which�microbial�structure�and�function�are�
seldom�characterized.�To�improve�our�understanding�of�wetland�carbon�cycling,�we�monitored�water�
levels,�soil�physical�and�chemical�properties,�and�the�microbial�communities�that�mediate�carbon�
cycling�along�the�terrestrial-aquatic�interface�of�12�central�Florida�wetlands�that�vary�in�inundation�
frequency�and�duration.�At�five�topographic�points�along�a�TAI�transect�from�lower�to�higher�elevation�
(basin�to�upland),�high�frequency�soil�physical�property�measurements�(moisture,�temperature,�
conductivity)�were�logged�with�SenseCAP�LoRaWAN�sensors�beginning�July�2024.�From�the�same�points�
we�conducted�four�separate�sampling�events�(Nov.�2024�to�July�2025)�under�varying�water�level�
conditions�to�collect�30cm�soil�cores�and�characterize�the�community�structure�(16S�rRNA�
metabarcoding)�and�carbon-cycling�functions�(shotgun�metagenomics)�of�microbial�communities,�in�
addition�to�organic�matter,�carbon,�and�nitrogen�content.�Preliminary�results�from�>1�year�of�sensor�
records�reveal�substantial�inter- and�intra-site�variability�in�soil�moisture�driven�by�inundation�frequency,�
and�organic�matter�content.�Further,�the�composition�and�diversity�of�microbial�carbon�cycling�functional�
genes�suggest�a�strong�association�with�wetland�topography.�We�expect�that�microorganisms�will�also�
vary�based�on�topographic�zone,�and�that�less�water�level�variation�will�produce�less�diverse�
communities,�whereas�greater�water�level�variability�will�support�more�diverse�communities.�This�
research�advances�our�understanding�of�how�dynamic�aquatic�interfaces�contribute�to�wetland�carbon�
cycling�and�how�water�level�variation�plays�a�role�in�regulating�wetland�ecosystem�functions.�

BIO:�Dr.�Goeckner�is�a�freshwater�ecologist�and�postdoctoral�researcher�in�the�UF�Biology�Department.�She�studies�
carbon�and�nitrogen�cycling�from�microbial�to�ecosystem�scales�and�is�currently�focusing�on�how�water�level�
variability�influences�microbial�activity�and�carbon�fluxes�at�terrestrial-aquatic�interfaces�to�better�understand�
wetland�carbon�dynamics.�



     
     
       

                 
       

 
             

               
            

          
              

             
            

    
 
  

Flood�Susceptibility�Mapping�of�Florida�
Golmar�Golmohammadi1,�and�Nikolaos�Tziolas2�

1SWES,�University�of�Florida,�Ona,�FL,�USA�
2Southwest�Florida�Research�and�Education�Center,�Department�of�Soil�and�Water�Sciences,�Institute�of�Food�and�Agricultural�

Sciences,�University�of�Florida,�Immokalee,�FL,�USA�

Flood�susceptibility�maps�are�crucial�for�identifying�high-risk�areas�and�guiding�mitigation�strategies�
tailored�to�regional�conditions.�In�this�study,�we�machine�learning�models�with�the�SHapley�Additive�
exPlanations�(SHAP)�framework�to�produce�interpretable�flood�susceptibility�maps�for�Florida.�This�
analysis�was�conducted�statewide,�incorporating�Thirteen�geospatial�conditioning�factors,�including�
elevation,�slope,�soil�drainage,�land�use/land�cover,�and�precipitation.�The�results�were�compared�with�
the�traditional�approaches.�Deep�learning�models,�such�as�convolutional�neural�networks�(CNNs)�and�
residual�networks�(ResNets),�have�improved�predictive�performance�compared�to�traditional�methods�by�
capturing�complex�spatial�patterns.�



      
         

      
      

 
                

             
                
                

              
                

              
        

 
                 

               
                   

                 
                

    
 

                 
  
      
       
    
      

 
                

         
 
 

                  
            

     

  

Lake�Alice�Watershed�Management�Plan�
Charles�Kammin1,�Linda�Dixon1,�Amy�Goodden2,�and�Scott�Knight2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Wetland�Solutions,�Inc,�Gainesville,�FL�USA�

Lake�Alice,�the�largest�waterbody�on�the�University�of�Florida�campus,�functions�as�the�primary�permitted�
stormwater�feature,�receiving,�attenuating,�and�providing�a�degree�of�water�quality�treatment�for�
stormwater�generated�from�more�than�1,000�acres�of�campus�and�adjacent�portions�of�the�City�of�
Gainesville.�The�streams�that�flow�across�campus�and�feed�Lake�Alice�serve�as�the�primary�conveyances�
receiving�stormwater�from�overland�flow�and�stormwater�infrastructure.�The�purpose�of�the�Lake�Alice�
Watershed�Plan�(WMP)�was�to�create�a�living�document�that�acknowledges�the�importance�of�this�natural�
feature,�presents�a�vision�for�the�watershed,�and�makes�recommendations�for�short-term�and�long-term�
management�decisions�for�the�lake�and�watershed.�

Development�and�implementation�of�the�Lake�Alice�WMP�allows�UF�to�manage�the�lake�and�its�drainage�
features,�and�to�respect�this�multifaceted�role,�while�enhancing�these�ecosystem�services.�The�WMP�will�
guide�the�University�as�it�seeks�to�integrate�the�natural�resources�of�the�lake�and�watershed�with�those�of�
the�built�environment�to�create�a�healthy�and�balanced�urban�ecology.�As�the�University�and�Lake�Alice�
continue�to�evolve,�the�WMP�will�adapt�to�achieve�long-term�incremental�progress�towards�a�healthy�and�
well-balanced�lake�and�watershed.�

The�overall�vision�is�expounded�by�four�vision�themes�that�describe�aspirational�goals�and�focus�for�the�
plan�strategies:�

1.�Environmental�Conditions�and�Stormwater�Management�
2.�Recreation,�Access�and�Accessibility,�and�Education�
3.�Conservation�and�BIO:diversity�
4.�Organizational�Accountability,�Collaboration,�and�Responsiveness�

The�presentation�will�provide�an�overview�of�the�process�used�to�develop�the�WMP,�gather�community�
perspectives�and�gain�stakeholder�commitment�to�inform�management�decisions.�

BIO:�Ms.�Goodden�is�a�Senior�Engineer�at�Wetland�Solutions,�Inc.,�specializing�in�design�and�modeling�of�wetland�
restoration,�stormwater�treatment,�and�wastewater�treatment�systems.�Her�experience�also�includes�extensive�
knowledge�of�environmental�permitting�regulations.�



            
    
             

      
     

          
 

             
            

               
                

                
             

               
                

             
             

                 
                 

               
                 

             
               
            

                 
            

              
         

 
 

                
                 

              
   

  

SAV�Recovery�at�Scale:�Response�of�Managed�Wetlands�to�Drawdown�and�Large�
Lake�to�Turbidity�Controls�
Kevin�Grace1,�Holly�Andreotta2,�Jake�Dombrowski�2�Camille�Herteux2,�Jessica�Jenison2,�Mike�Jerauld1,�
Stacey�Ollis2,�and�Zachery�Welch2�

1DB�Environmental,�Rockledge,�FL,�USA�
2South�Florida�Water�Management�District,�West�Palm�Beach,�FL�USA�

Submerged�aquatic�vegetation�(SAV)�is�a�critical�component�of�both�natural�(nearshore�marine�
environments,�lakes,�streams�and�spring�runs)�and�engineered�aquatic�systems�(e.g.,�stormwater�
treatment�area�(STA)�wetlands�for�Everglades�restoration).�Loss�of�SAV�due�to�relatively�deep,�turbid�
water�conditions�can�occur�over�large�areas,�so�techniques�to�restore�these�critical�habitats�must�also�
work�at�a�large�scale.�Two�recent�large-scale�efforts�to�promote�SAV�recovery�highlight�the�associated�
opportunities�and�challenges.�In�a�large�managed�treatment�wetland�(2,300�acre),�well-established�SAV�
provided�nutrient�removal�for�many�years�before�deep�water�conditions�from�intense�rainfall�in�2017�
preceded�a�switch�to�a�turbid,�unvegetated�state,�and�SAV�has�been�slow�to�recover.�Managers�
conducted�a�water-level�drawdown�in�2025�to�promote�SAV�germination�through�soil�consolidation.�
Timing�and�duration�were�informed�by�earlier�applied�experimentation.�Recovery�evaluation�is�underway.�
Separately,�high�water�levels�following�Hurricane�Ian�in�2022�led�to�loss�of�SAV�in�Lake�Okeechobee.�
Water�level�control�for�SAV�recovery�in�this�large�lake�is�challenging.�A�pilot�project�investigated�a�
scalable�approach�to�reduce�turbidity�and�improve�spring�light�conditions�within�littoral�SAV�beds.�At�
each�of�two�sites,�1200�linear�feet�of�turbidity�controls�were�installed,�partially�enclosing�~5�acres�and�
sheltering�larger�areas�from�wind-waves�from�multiple�directions.�The�controls�improved�turbidity�and�
light�penetration�only�slightly�but�nonetheless�showed�promise�for�SAV�habitat�restoration�for�the�lake’s�
sport�fishery.�The�two�projects�represent�ecosystem-engineering�approaches�to�coordinate�SAV�recovery�
after�losses�from�light�limitation�from�deep,�turbid�water.�In�both�systems,�water�level�reduction�for�SAV�
recovery�creates�trade-offs�with�other�ecosystem�services.�Interestingly,�herbivory�was�a�conspicuous�
factor�apparently�limiting�more�rapid�SAV�recovery�in�both�systems;�engineered�refugia�merit�further�
investigation�as�a�potential�SAV�sustainability�and�recovery�strategy.�

BIO:�Kevin�Grace,�Senior�Scientist�at�DB�Environmental,�has�conducted�and�supervised�a�wide�range�of�
environmental�research�projects�in�south�and�central�Florida�since�1997.�His�projects�often�couple�field�surveys�of�
vegetation�and�soil�chemistry�with�mesocosm�and�laboratory�experiments�to�improve�wetland�treatment�of�
agricultural�drainage�waters.�



           
  

        
 

                
             

                
                

                
             

      
 

             
              

                
              

             
               

               
 
 

                  
                   

                

 

  

Local�Government’s�Uphill�Battle�to�Meet�Basin�Management�Action�Plans�(bMAPS)�
Stacie�Greco�

Alachua�County�Environmental�Protection�Department,�Gainesville,�FL,�USA�

Across�the�State�of�Florida�many�waterbodies�are�failing�to�meet�water�quality�standards,�triggering�the�
Florida�Department�of�Environmental�Protection�(FDEP)�to�adopt�Total�Maximum�Daily�Loads�(TMDLs)�
which�establish�the�maximum�amount�of�pollution�a�waterbody�can�receive�and�still�meet�water�quality�
standards.�To�meet�the�TMDLs,�FDEP�works�with�stakeholders�to�create�Basin�Management�Action�Plans�
(BMAPs)�with�the�goal�of�improving�water�quality.�BMAPs�identify�sources�of�pollution�and�then�allocate�
load�reductions�to�responsible�entities,�such�as�local�governments,�agriculture�producers,�golf�courses,�
and�private�wastewater�treatment�facilities.�

This�presentation�will�explore�the�local�government�experience�with�meeting�BMAP�allocations�through�
the�lens�of�the�Alachua�County�Environmental�Protection�Department.�Alachua�County�is�within�three�
BMAPs�and�has�a�proposed�total�allocation�of�270,760�pounds�of�nitrogen�and�1,206�pounds�of�
phosphorus�per�year.�Despite�having�spent�hundreds�of�thousands�of�dollars�on�watershed-scale�
nutrient�evaluations,�implementing�the�most�protective�fertilizer�ordinance�in�the�State,�and�offering�
rebates�for�septic�system�upgrades,�Alachua�County�is�still�struggling�to�meet�its�allocation.�This�
presentation�will�highlight�the�magnitude�of�this�challenge�and�provide�examples�to�illustrate�the�issues.�

BIO:�Stacie�Greco�is�Alachua�County’s�Water�Resources�Program�Manager,�where�she�has�worked�for�the�past�22�
years.�She�received�a�B.S.�in�Environmental�Science�from�Warren�Wilson�College�prior�to�obtaining�her�M.S.�in�
Environmental�Engineering�Sciences�from�the�University�of�Florida�and�a�graduate�certificate�in�Social�Marketing.�



        
 

   
        

 
            

                 
                
            

               
               

                
            

         
 
 

              
            

             
            

 

  

Alachua�County’s�Florida-Friendly�Landscaping™�Code:�Implications�for�Statewide�
Efforts�
Hollie�Greer�

Alachua�County�Environmental�Protection�Department,�Gainesville,�FL,�USA�

This�presentation�will�provide�an�overview�of�Alachua�County’s�Homeowner�Association�Florida-Friendly�
LandscapingTM�(FFL)�code,�which�mirrors�State�Statute�373.185�and�was�adopted�into�local�code�in�2019.�
Alachua�County’s�implementation�and�enforcement�of�the�code�at�the�local�level�is�unique�and�has�
provided�opportunities�for�important�collaborative�partnerships�with�other�agencies�that�share�common�
environmental�goals�and�a�mission�to�promote�FFL�regionally�and�statewide.�The�process�for�code�
adoption�and�implementation�will�be�discussed,�along�with�a�recent�code�enforcement�case�where�the�
County�prevailed�against�an�HOA.�We�hope�to�inspire�other�local�governments�to�adopt�an�HOA�Florida-
Friendly�LandscapingTM�code�in�their�ordinances�by�highlighting�positive�implications�for�statewide�
conservation,�resiliency,�restoration�and�stewardship�efforts.�

BIO:�Hollie�Greer�is�a�Senior�Environmental�Specialist�with�the�Alachua�County�Environmental�Protection�
Department.�She�implements�the�County’s�HOA�Florida-Friendly�Landscaping™�and�Irrigation�Design�Standards�
codes�and�advances�efforts�that�encourage�sustainable�residential�and�commercial�landscape�approaches�to�
foster�water�conservation�and�reduce�pollution�impacts�to�the�state’s�water.�



          
 

            
      
      

 
               

               
               

               
            

               
             

                 
  

 
                   
               

                
                

             
              

              
                

             
            

              
              

      
 
 

                  
                 

     

  

Evaluating�the�Economic�Feasibility�of�Shellfish�Aquaculture�to�Generate�Nutrient�
Credits�
Kelly�A.�Grogan1,�William�Corcoran2,�Gabrielle�Foursa2,�Ashley�Smyth2,�and�Shirley�Baker2�

1University�of�Wyoming,�Laramie,�WY,�USA�
2University�of�Florida,�Gainesville,�FL,�USA�

The�state�of�Florida�currently�allows�point�sources�to�purchase�nutrient�credits�to�meet�Basin�
Management�Action�Plan�requirements.�This�market,�however,�is�rarely�utilized,�potentially�due�to�a�lack�
of�available�credits.�While�only�point�sources�can�use�credits�to�meet�their�regulatory�requirements,�non-
point�sources�can�supply�nutrient�credits�to�point�sources.�This�paper�examines�the�economic�feasibility�
of�incorporating�shellfish�aquaculture�into�nutrient�credit�trading�programs.�We�surveyed�shellfish�
aquaculture�producers�to�determine�the�reservation�price�at�which�they�would�be�willing�to�produce�
shellfish�to�generate�nutrient�credits�in�different�water�classifications,�and�we�surveyed�wastewater�
treatment�plants�to�determine�the�lowest�possible�price�that�they�would�be�willing�to�pay�for�nutrient�
credits.�

We�found�that�the�majority�of�shellfish�producers�would�need�to�receive�credit�prices�at�least�as�high�as�
the�prices�they�currently�receive�for�producing�shellfish�for�human�consumption,�resulting�in�a�median�
reservation�price�of�$740/kg�N�for�littleneck�clam�producers�and�$2,919/kg�N�for�oyster�producers.�Many�
also�reported�uncertainty�about�their�willingness�to�produce�shellfish�in�waters�where�the�sale�of�shellfish�
for�human�consumption�is�forbidden.�Given�their�relatively�high�reservation�price,�shellfish�producers�
would�not�be�competitive�suppliers�of�nutrient�credits�under�current�nutrient�credit�trading�market�
conditions,�where�wastewater�treatment�plants�are�the�only�purchasers�of�credits�(median�willingness�to�
pay�=�$2.87/kg�N).�However,�if�the�market�expanded�to�include�non-point�sources�such�as�municipalities�
managing�stormwater�runoff,�which�incur�significantly�higher�abatement�costs�($505.62�- $42,786/kg�N�
depending�on�practice�and�conditions),�shellfish�producers�would�become�competitive�producers�of�
nutrient�credits.�Given�the�high�costs�associated�with�reducing�stormwater�runoff�and�other�non-point�
sources�of�nutrients,�allowing�non-point�sources�to�purchase�credits�could�also�significantly�lower�the�
costs�of�achieving�water�quality�targets.�

BIO:�Dr.�Grogan�is�an�associate�professor�in�the�Department�of�Agricultural�and�Applied�Economics�at�the�University�
of�Wyoming.�She�has�19�years�of�experience�investigating�the�economics�of�water�conservation�and�water�quality�
programs�in�agricultural�systems.�



             
 

          
       

        
 

             
             
            

             
            

            
                

              
            

              
           

               
            

            
             

              
            
          

            
            

          
            

             
               

         
 
 

                
            

                
            

  

What�Are�the�Chances?�A�Geospatial�Tool�for�Predicting�Nutrient�Loading�to�Florida’s�
Waterbodies�
Edgar�Guerron-Orejuela1,�Kai�Rains1,�Moses�Okonkwo2,�and�Mark�Rains1�

1University�of�South�Florida,�Tampa,�FL,�USA�
2Florida�Department�of�Environmental�Protection,�Tallahassee,�FL,�USA�

Excess�nutrient�loading�remains�one�of�the�most�significant�water-quality�challenges�in�Florida,�
contributing�to�eutrophication,�harmful�algal�blooms,�and�the�degradation�of�freshwater�and�coastal�
ecosystems.�The�Northern�Everglades�and�Estuaries�Protection�Program�(NEEPP)�region�is�particularly�
vulnerable�due�to�its�complex�hydrology,�extensive�agricultural�and�urban�development,�and�diverse�
nutrient�sources,�including�agricultural�and�urban�stormwater�runoff�and�numerous�onsite�sewage�
treatment�and�disposal�systems�(OSTDS).�Targeted�restoration�and�protection�efforts�require�spatially�
explicit�tools�that�can�identify�where�nutrient�additions�are�most�likely�to�reach�and�impact�waterbodies.�
To�address�this�need,�the�University�of�South�Florida�Ecohydrology�Research�Group�(USF-ERG),�in�
partnership�with�the�Florida�Department�of�Environmental�Protection�(FDEP),�developed�a�large-scale�
decision�support�tool�to�assess�nutrient�loading�potential�to�waterbodies.�The�resulting�model,�LANLoad�
(Landscape�Assessment�of�Nutrient�Loading�to�Waterbodies),�integrates�publicly�available�geospatial�
datasets�and�expert�knowledge�through�the�Analytic�Hierarchy�Process�(AHP).�AHP�was�used�to�define,�
weight,�and�combine�key�parameters�influencing�nutrient�transport�potential,�including�distance�to�
waterbody,�depth�to�groundwater,�hydraulic�conductivity,�hydraulic�gradient,�potential�for�flooding,�and�
depth�to�surficial�karstic�geologic�deposits.�These�parameters�were�integrated�within�an�ArcGIS�
environment�to�produce�a�map�representing�relative�nutrient�loading�potential�to�all�waterbodies�within�
NEEPP.�Model�performance�was�evaluated�using�two�independent�approaches:�a�numerical�nutrient�
loading�model�(ArcNLET-Py)�and�expert-based�assessments.�LANLoad�demonstrated�strong�agreement�
with�both�methods,�achieving�100%�concurrence�with�ArcNLET-Py�and�92%�concurrence�with�expert-
based�assessments.�LANLoad�provides�a�transparent�and�reproducible�framework�for�visualizing�nutrient�
loading�potential�and�prioritizing�management�interventions�such�as�septic-to-sewer�conversions,�
stormwater�retrofits,�or�land-use�modifications.�Its�adaptability�across�diverse�hydrologic�settings�makes�
it�a�valuable�science-based�tool�to�support�nutrient�management,�restoration�planning,�and�policy�
development�aimed�at�improving�water�quality�across�Florida’s�surface�waters.�It�is�now�made�widely�
available�through�a�collaboration�between�USF�and�the�FDEP.�

BIO:�Edgar�Guerrón-Orejuela�is�a�Postdoctoral�Fellow�in�the�Ecohydrology�Research�Group�at�the�University�of�
South�Florida.�Edgar’s�interest�in�understanding�and�communicating�the�interrelations�between�groundwater,�
surface�water,�and�society�have�allowed�him�to�conduct�research�geared�towards�serving�different�communities�in�
Alaska�and�Florida�by�creating�shared�understanding�of�resource�distribution�and�limitations.�



        
   

       
      

 
           

          
            

         
           

              
              

           
         

 
              

          
             

            
               

                 
               

             
      

 
           

            
           

        
            

            
   

 
 

                  
             

            
      

  

CHARTING�CHALLENGES�AND�OPPORTUNITIES�AHEAD:�EXPERT�CONSENSUS�ON�
STORMWATER�POND�MANAGEMENT�
Cody�Gusto,�Paul�Monaghan,�and�Basil�Iannone�

University�of�Florida,�Gainesville,�FL,�USA�

Stormwater�ponds�(SWPs)�are�ubiquitous�across�Florida’s�residential�landscapes,�yet�their�
environmental�performance�is�often�constrained�by�homeowners’�aesthetic�expectations,�uneven�
management,�and�limited�long-term�planning.�Insights�from�a�UF/IFAS�Extension-led�workshop�series�
with�homeowners�and�homeowner�association�(HOA)�representatives�underscored�these�challenges—�
highlighting�aesthetic�resistance,�governance�complexity,�and�uncertainty�over�costs�and�responsibilities�
as�recurring�barriers�to�implementing�best�management�practices�(BMPs)�such�as�pond�plantings.�These�
findings�informed�a�subsequent�Delphi�study�to�facilitate�expert�consensus�on�critical�pond�management�
challenges,�actionable�“success�strategies”�to�improve�management�outcomes,�and�emergent�trends�
likely�to�influence�SWP�practice�over�the�next�decade.�

We�conducted�a�three-round�Delphi�process�with�a�remote�panel�of�35�Floridian�stakeholder�experts—�
including�HOA�board�members,�pond�management�professionals,�landscape�architects,�stormwater�
engineers,�Extension�agents,�and�grassroots�water�quality�advocates—to�identify�and�prioritize�the�most�
salient�barriers,�success�strategies,�and�emerging�trends�influencing�residential�pond�management.�In�
Round�1,�panelists�generated�91�unique�items�across�these�categories.�In�Round�2,�participants�rated�
each�item�on�a�7-point�scale,�reaching�consensus�(≥67%)�on�13�barriers,�26�strategies,�and�4�future�
trends.�In�Round�3,�panelists�classified�these�items�into�short-,�medium-,�and�long-term�priorities�for�
implementation,�offering�researchers�and�practitioners�alike�a�foundational�roadmap�for�the�targeted�and�
strategic�mobilization�of�scarce�resources.�

Findings�underscore�persistent�normative�and�structural�constraints—such�as�aesthetic�resistance�to�
vegetated�buffers,�reliance�on�“silver-bullet”�chemical�treatments,�and�reluctance�to�allocate�proactive�
budgets—while�emphasizing�the�importance�of�demonstration�projects,�sustained�HOA�education,�and�
embedded�long-term�financial�planning.�These�consensus-driven�outcomes�integrated�community-
informed�context�with�expert�foresight,�offering�a�pragmatic�foundation�for�researchers,�Extension�
professionals,�and�grassroots�stakeholders�to�further�collaborate�to�strengthen�SWP�quality�across�
Florida’s�residential�landscapes.�

BIO:�Dr.�Cody�Gusto�is�a�researcher�at�the�University�of�Florida�specializing�in�evaluating�behavior�change�and�
decision-making�in�agricultural,�natural�resource,�community�development,�and�public�health�contexts.�His�work�
integrates�program�design,�behavioral�change�theories,�and�participatory�research�methods�to�foster�community-
level�change�and�sustainable�resource�management.�



         
   

      
               

   
 

            
              

              
            

                  
          

            
                
           

           
             

           
           

              
           

      
 
 

                  
                 

             
          

  

Integrating�Physical�Knowledge�and�Machine�Learning�for�Agricultural�Water�
Management:�Field�Applications�
Sandra�M.�Guzman�and�Gregory�Conde�

University�of�Florida,�Agricultural�and�Biological�Engineering�Department,�Indian�River�Research�and�Education�Center,�Fort�
Pierce,�FL,�USA�

Integrating�mechanistic�processes�with�machine�learning�and�on-farm�water�management�practices�has�
the�potential�to�accelerate�water�savings,�improve�reliability,�and�enable�real-time�control,�critical�needs�
for�Florida’s�diverse�crops,�soils,�and�water�management�practices.�In�this�presentation,�we�discuss�
state-of-the-art�methods�for�embedding�hydrological�knowledge�with�in-field�sensor�data�to�schedule�
irrigation�and�track�root�water�uptake.�We�use�a�case�study�from�a�citrus�research�trial�that�implemented�
an�adaptive,�receding-window�Physics-Informed�Neural�Network�(PINN)�fusing�discretized�Richards’�
equations�with�irrigation,�rainfall,�and�evapotranspiration�inputs,�and�discuss�pathways�for�practical�
adoption.�Our�study�explained�81%�of�observed�variability�in�soil�moisture�and�identified�the�zone�of�
maximum�root�water�absorption�for�site-specific�scheduling.�Studies�have�demonstrated�that�physics-
informed�machine�learning�approaches�reduce�data�needs,�enforce�mass/energy�consistency,�and�
improve�out-of-sample�robustness�relative�to�black-box�ML.�PINNs�and�hybrid�strategies�have�shown�
accuracy�in�groundwater�and�infiltration�problems,�but�practical�deployment�requires�careful�
hyperparameter�tuning,�uncertainty�quantification,�and�robust�data�management.�Scaling�to�Florida�
water�management�at�the�field�level�would�require�a�layered�cyber-physical�architecture�with�dense�in-
field�sensor�networks,�data�preprocessing,�and�user-inspired�front-end�interfaces.�Current�applications�
and�proposed�developments�will�be�discussed.�

BIO:�Dr.�Sandra�M.�Guzmán�is�an�assistant�professor�of�smart�irrigation�and�hydrology�in�the�Department�of�
Agricultural�and�Biological�Engineering�at�the�Indian�River�Research�and�Education�Center�in�Fort�Pierce,�FL.�Her�
research�program�focuses�on�sustainable�agricultural�water�management,�using�sensor�networks�and�data�
analytics�to�optimize�water�use�efficiency�and�crop�productivity.�



          
     

        
 

               
                 

              
                

            
                 

       
 

                   
               

                 
               

             
                  

                
              

                
             

        
 

                     
             

     

 
  

Integration�of�Flood�Risk�Management�Projects�into�Regional�Resilience�Efforts�
E.�Timothy�Gysan,�P.E.,�PMP�

U.S.�Army�Corps�of�Engineers,�Jacksonville,�FL�USA�

Building�resilience�requires�coordinated�efforts�from�all�levels�of�government;�no�single�entity�can�build�
resilience�alone.�The�problems�related�to�long�term�resilience�are�uncertain,�broad,�and�complex�and�it�is�
essential�to�survey�and�assess�relationships�among�all�public�and�private�sector�deliverables�and�
capabilities�at�local,�regional,�state�and�federal�levels�–�to�determine�the�most�appropriate�and�effective�
packaging�of�programs,�projects,�and�services�to�accomplish�resilience�and�sustainability�objectives.�
Each�level�of�government�has�an�important�part�to�play�and�understanding�how�solutions�fit�together�is�
vital�to�achieving�resilience�goals.�

In�low�lying�areas�like�south�Florida,�the�inland�and�coastal�drivers�of�flooding�must�be�viewed�together�to�
understand�the�risks�to�these�coastal�communities�and�how�to�plan�projects�to�increase�community�
resilience.�The�inland�drivers�and�coastal�forcings�tend�to�meet�in�the�coastal�ridge�area�resulting�in�
compounded�water�levels�and�increased�damages.�Increased�rainfall�runoff,�due�to�loss�of�inland�storage�
resulting�from�urbanization�and�loss�of�natural�ecosystems,�combines�with�higher�groundwater�levels,�
exacerbated�by�sea�level�rise,�to�negatively�impact�flood�risk�in�these�communities.�To�address�the�many�
drivers�of�flood�risk,�the�multiple�lines�of�defense�concept�are�being�employed�to�combat�different�
climate�change�variables�and�increase�community�resiliency.�Federal,�state,�and�local�efforts�from�the�
coast�to�inland�areas�work�together�to�address�the�various�sources�of�flooding.�This�presentation�will�
explore�the�mechanisms�of�integrating�flood�risk�management�efforts�with�other�resilience�focused�
efforts�to�achieve�successful�resilience�outcomes.�

BIO:�Mr.�Gysan�has�over�25�years’�experience�as�a�civil�engineer�and�project�manager�with�the�US�Army�Corps�of�
Engineers�developing�water�resource�projects�including�flood�risk�management,�ecosystem�restoration,�and�water�
management�operational�planning�efforts.�



            
       

           
           

 
            

              
                  

           
               

            
                 

                
                 

                
                 

                     
                

                
              
            
                    

                
                 
                  

              
              

                
       

 
 

                    
                 

                    
                 

    

  

Wetland�Soil�Organic�Matter�Storage�as�a�Response�to�Hydrologic�Variation�
Faith�Hale1,�David�Lewis1,�and�Nicholas�Ward2�

1University�of�South�Florida,�Department�of�Integrative�Biology,�Tampa,�FL,�USA�
2Pacific�Northwest�National�Laboratory,�Coastal�Sciences�Division,�Sequim,�WA,�USA�

Wetlands�are�ecosystems�characterized�by�unique�Biological,�chemical,�and�hydrological�features,�which�
include�intermittent�or�permanent�inundation�of�hydric�soil�and�associated�storage�of�carbon�(C).�
Wetland�soils�are�one�of�the�largest�terrestrial�C�sinks,�making�the�role�of�wetlands�in�climate�change�
mediation�vital.�Wetlands�experience�dynamic�inundation,�causing�the�terrestrial-aquatic�interface�(TAI)�
to�constantly�expand�and�contract�across�wetland�basin�slopes.�A�key�uncertainty�is�how�this�
hydrological�variability�influences�the�patterns�of�C�storage�across�topographically�complex�wetland�
TAIs.�This�study�examined�soil�organic�matter�(SOM)�stocks�as�a�function�of�historic�inundation�across�the�
TAIs�of�six�wetlands�embedded�in�a�low-relief�landscape�of�deep,�well-drained�sands�in�the�humid�
subtropics�of�northern�Florida,�USA.�The�studied�wetlands�were�chosen�to�span�a�gradient�in�water�level�
variation.�In�each�wetland,�about�ten�~60-cm�deep�soil�cores�were�extracted�along�a�transect�spanning�
the�range�of�dynamic�inundation,�from�approximately�the�basin’s�deep�point,�through�the�TAI,�and�into�the�
uplands.�Loss-on-ignition�SOM�stocks�in�the�top�20�cm�of�soil�were�70-80�%�of�soil�dry�mass�in�the�most�
inundated�soils,�at�or�near�the�basin�deep�points,�and�declined�with�increasing�topographic�position�to�5-
30�%�in�the�sandy�upland�soils.�Wetlands�with�low�temporal�hydrologic�variability�(i.e.,�lower�standard�
deviation�in�water-level�elevation)�exhibited�more�abrupt�decreases�in�SOM�stock�across�this�topographic�
gradient.�Conversely,�wetlands�exhibiting�relatively�high�hydrologic�variability�showed�a�more�gradual�
decrease�in�SOM�stock�from�the�deep-basin�position�to�the�uplands.�The�top�20�cm�of�soil�had�a�greater�
SOM�stock�than�deeper�(40-60�cm)�soil�regardless�of�topographic�position�across�the�TAI.�Variation�in�
SOM�in�the�top�20�cm�was�explained�by�hydroperiod�(percentage�of�time�inundated),�with�SOM�increasing�
from�20�to�75%�as�hydroperiod�increased�from�15�to�100%.�This�study�highlights�the�essential�role�of�
dynamic�changes�in�inundation�(i.e.,�hydroperiod),�rather�than�simply�mean�water�level,�in�regulating�
wetland�carbon�storage�and,�by�extension,�the�influence�of�wetlands�in�mediating�climate�change.�
Further�research�could�assess�the�health�of�the�wetland�ecosystem�and�water�quality�by�exploring�the�
relationship�between�carbon�storage�and�inundation�regimes.�

BIO:�Faith�is�a�third-year�master's�student�at�the�University�of�South�Florida�pursuing�a�degree�in�biology�with�a�
concentration�in�Ecology�and�Evolution.�Faith�had�a�four-month�internship�in�2023�with�the�U.S.�Department�of�
Energy�(DOE)�at�the�Los�Alamos�National�Laboratory�in�New�Mexico.�She�is�currently�part�of�a�research�team�working�
on�a�DOE-BER�project�focusing�on�water�and�carbon�dynamics�of�coastal�plain�wetlandscapes�since�the�beginning�
of�her�graduate�program.�



           
            

          
     

     
     

 
            

             
            

            
             

             
        

 
 

               
                 

               
     

  

One�Water�in�Action:�Breaking�Silos,�Building�Resilience,�Managing�Ever�Drop�
Gary�Hubbard1,�Brett�Goodman2,�David�Rathke3,�Lee�Hale4�,�and�Kassidy�King1�

1City�of�Winter�Haven�Water�Department,�Winter�Haven,�FL,�USA�
2Jones�Edmunds,�Alachua,�FL�USA�
3Resiliency�Florida,�Tallahassee,�FL,�USA�
3Hale�Innovation,�Maitland,�FL,�USA�

Achieving�One�Water�goals�demands�consistent,�long-term�investment.�This�session�explores�how�
Florida�communities�are�aligning�funding�strategies�across�utilities,�agencies,�and�local�governments�to�
advance�integrated�water�solutions.�Presenters�will�share�approaches�for�navigating�evolving�state,�
federal,�and�resilience�funding�opportunities;�leveraging�partnerships�to�maximize�return�on�investment;�
and�designing�projects�that�deliver�multiple�benefits—from�improved�water�quality�to�enhanced�climate�
resilience.�Attendees�will�gain�practical�insights�into�how�coordinated�funding�strategies�can�transform�
vision�into�action�and�generate�enduring,�cross-sector�impact.�

BIO:�As�founder�of�Hale�Innovation,�Lee�Hale�helps�communities�modernize�water�systems�through�practical�
engineering�and�technology�solutions.�With�roots�in�West�Virginia�and�a�career�shaped�by�Florida’s�utilities�and�
consulting�sectors,�he�focuses�on�making�water�infrastructure�modern,�safe,�and�affordable.�His�work�ensures�
innovation�translates�into�real-world�results.�



        
   

        

           

            

 
                 

              
             

             
             

              
              

            
               

             
            

              
             

     
 

               
                

            
            

                
               
               

              
   

 
 

                 
             

               
            

    

  

ESTIMATING�PREFERENCES�FOR�STRATEGIC�PROPERTY�RELOCATION�PROGRAMS�IN�
US�COASTAL�REGIONS�

Nicholas�Haley1,�Olesya�Savchenko1,�and�Leah�Palm-Forster2�

1Food�and�Resource�Economics�Department,�University�of�Florida,�Gainesville,�FL,�USA�

2Applied�Economics�and�Statistics�Department,�University�of�Delaware,�Newark,�DE,�USA�

Rising�sea�levels�and�more�severe�weather�events�due�to�climate�change�pose�a�substantial�threat�to�
coastal�communities,�which�are�among�the�most�vulnerable�to�displacement�and�property�damage�from�
flooding.�Historically,�policymakers�in�coastal�areas�have�relied�on�structural�interventions,�such�as�
levees�or�seawalls,�to�mitigate�hazards.�However,�these�measures�are�increasingly�recognized�as�
unsuitable�for�many�coastal�environments.�In�response,�adaptation�policies�now�place�greater�emphasis�
on�strengthening�natural�defenses�and�relocating�vulnerable�property�away�from�high-risk�areas.�In�the�
U.S.,�voluntary�buyouts�are�a�federally�subsidized�grant�initiative�that�allows�local�governments�to�
purchase�flood-prone�properties�and�permanently�convert�them�into�undeveloped�open�spaces.�These�
green�spaces�better�absorb�water�during�heavy�rainstorms�and�storm�surges,�helping�to�reduce�flooding�
risks�for�the�community�while�also�providing�recreation�opportunities�and�other�ecosystem�services.�
Buyouts�are�traditionally�conducted�after�flooding�emergencies,�but�some�communities�have�already�
begun�investing�in�proactively�relocating�properties�to�improve�resilience.�While�voluntary�buyouts�are�a�
beneficial�long-term�strategy,�they�have�substantial�short-term�costs,�which�can�prevent�many�coastal�
communities�from�implementing�them.�

To�better�understand�support�for�strategic�property�relocation�policy�in�US�coastal�regions,�we�distributed�
a�choice�experiment�to�1,000�residents�in�34�Atlantic�coastal�counties.�A�choice�experiment�is�a�
commonly�used�valuation�method�in�environmental�economics�to�value�tradeoffs�among�policy�
alternatives.�Our�choice�experiment�asks�respondents�to�choose�between�potential�relocation�programs�
for�their�area�based�on�different�eligibility�criteria,�relocation�support,�future�land�use�and�increases�in�
stormwater�service�fees.�We�also�estimate�the�impact�of�individual�flood�risk�perception�and�risk�
preferences�on�willingness�to�help�fund�buyout�programs.�Our�results�will�help�inform�policymakers�in�
coastal�regions�without�existing�buyout�programs,�and�contribute�to�the�literature�on�preferences�for�
climate�adaptation.�

BIO:�Nicholas�Haley�is�a�Ph.D.�student�in�the�Food�and�Resource�Economics�Department.�His�research�combines�
economic�valuation�methods�and�survey�design�to�understand�how�individuals�respond�to�environmental�
challenges.�He�has�worked�on�several�projects�that�bridge�academic�research�with�policy�applications,�from�
evaluating�the�benefits�of�floodplain�improvements�to�incorporating�ecological�impacts�into�agribusiness�
management�best�practices.�



        
  

            

     
    
      

 
             
              
             

                
                 

                
             

            
             

              
              

             
              

     
 

               
            

               
           
            

            
              
              

               
              
              

   
 
 

                 
             

             
       

 

  

Florida’s�Crossroads:�Building�Flexible�Environmental�Policies�for�Florida’s�
Communities�
Kira�Hansen�PhD,�PE1,�Kim�Arnold�PG1,�Kelley�Klepper�AICP2,�Trace�Lanson3�

1Kimley-Horn,�Fort�Myers,�FL,�USA�
2Kimley-Horn,�Sarasota,�FL�USA�
3Kimley-Horn,�West�Palm�Beach,�FL�USA�

Florida�stands�at�a�crossroads:�rapid�scientific�progress,�significant�environmental�shifts,�and�evolving�
policies�are�redefining�the�future�of�its�communities.�The�state’s�continued�population�growth�and�
intense�demand�for�new�development�(residential,�commercial,�solar�farms,�data�centers)�have�placed�
mounting�pressure�on�the�availability�and�quality�of�water�resources�and�the�native�ecosystems�that�rely�
on�them.�Also�present�is�an�increase�in�frequency�and�severity�of�extreme�weather�events�like�hurricanes,�
heat�waves,�and�flooding.�This�mix�is�resulting�in�economic�and�quality-of-life�impacts�that�are�impossible�
to�overlook.�Local�officials�have�recognized�that�outdated�ordinances�and�regulations�may�not�
adequately�address�these�challenges,�creating�a�need�for�comprehensive�review�and�modernization�
beyond�routine�state�requirements.�These�updates�reflect�best�planning�and�development�practices�and�
are�designed�to�incentivize�resilient�solutions�to�the�growing�challenges.�Legislative�actions,�like�Surface�
Water�Discharge�Elimination�Mandate�(SB�64),�2024�Statewide�Stormwater�Rule�(SB�7040),�and�Direct�
Potable�Reuse�Mandate�have�served�as�catalysts�for�change,�encouraging�municipalities�to�prioritize�
adaptation�in�their�planning�and�implementation�approach�while�also�considering�the�impacts�of�the�
2025�Emergencies�Rule�(SB�180).�

In�response,�municipalities�have�adopted�the�use�of�combined�gray�and�green�infrastructure�and�have�
further�promoted�low�impact�development�practices.�These�include�green�spaces,�stormwater�parks,�
rain�gardens,�and�ecosystem�restoration�projects,�all�of�which�can�help�mitigate�future�risks�and�
safeguard�natural�resources.�By�leveraging�advanced�GIS�technologies�including�platforms�like�
StoryMaps�for�communicating�spatial�data�and�Survey123�for�gathering�community�input,�municipalities�
are�better�positioned�to�understand�vulnerabilities�and�engage�stakeholders.�Utilizing�crowdsourced�data�
and�drawing�on�the�hyper-local�expertise�of�residents,�planners,�scientists,�and�policymakers�can�help�
craft�a�policy�framework�that�encourages�adaptable�and�forward-thinking�solutions.�As�such,�a�holistic�
and�technologically�integrated�approach�to�planning�updates�and�code�reform�is�essential�to�ensure�local�
policies�are�resilient,�flexible,�and�responsive�to�both�current�and�emerging�environmental�and�legislative�
drivers.�Our�presentation�will�dive�into�the�real-life�implementation�of�these�approaches�in�communities�
across�Florida.�

BIO:�Dr.�Hansen�is�a�professional�engineer�with�nine�years�of�experience�involving�water�resources�master�planning,�
hydrologic�and�hydraulic�modeling,�agricultural�water�and�nutrient�management,�grant�writing�and�compliance,�
stakeholder�engagement/�communication.�She�is�passionate�about�the�intersection�between�land�and�water�
resources�and�the�communities�that�they�impact.�



      
  

       
 

               
                

                
                

                 
             

              
               

                
        

 
 

                   
                  

             

  

Working�with�Stakeholders�on�Policy�Wins�
Chad�Hanson�

The�Pew�Charitable�Trusts,�Crawfordville,�FL,�USA�

Managing�natural�resources�for�long-term�sustainability�is�often�a�balance�of�process,�data�and�science,�
stakeholder�or�public�input�and�of�course�politics.�This�balance�is�especially�true�in�fisheries�where�
people’s�and�communities’�economic�livelihoods�are�at�stake,�as�well�as�the�health�of�the�resource.�
Following�the�science�is�often�a�good�starting�point.�Talking�with�affected�stakeholders�about�that�science�
is�important�to�see�how�that�may�or�may�not�comport�to�their�real-world�perspectives.�Working�through�
the�science�and�perspectives�in�the�decision-making�process�can�lead�to�“win-win”�management�
solutions,�especially�when�compromise�and�consensus�on�issues�can�be�offered�to�decision-makers�by�
stakeholders.�A�case�study�on�how�integrating�science�and�stakeholder�insights�to�protect�nearly�500�
square�miles�of�deep-sea�coral�habitat�across�twenty�locations�in�the�Gulf�of�Mexico�(America)�from�
certain�bottom�fishing�activities�will�be�discussed.�

BIO:�Chad�Hanson�is�a�science�and�policy�analyst�for�The�Pew�Charitable�Trusts�based�in�Wakulla�County,�Florida.�
Prior�to�Pew,�he�was�a�fisheries�biologist�for�the�Florida�Fish�and�Wildlife�Conservation�Commission.�Chad�received�
his�Masters�of�Science�in�Oceanography�from�Florida�State�University.�



         
               

 
                

 
                 

               
             
               

          
           

            
              
           

        
 

                
            

             
           

           
           

            
             

             
     

 
  

Assessing�Freshwater�Quality�through�Nutrient,�Metal,�and�Microbial�Indicators�
Xavier�M.�S.�Harrell,�Charles�Jagoe,�Benjamin�Mwashote,�Veera�LD�Badisa,�Victor�Ibeanusi,�Rajesh�S.�
Rathore�

Core�Laboratory,�School�of�the�Environment�Florida�Agricultural�and�Mechanical�University,�Tallahassee,�FL�32307�

Freshwater�is�one�of�the�planet’s�most�limited�resources,�with�only�2.5%�classified�as�freshwater�and�less�
than�1%�directly�accessible�for�human,�agricultural,�and�industrial�use.�Although�the�United�States�holds�
nearly�7%�of�global�renewable�freshwater,�regional�disparities�create�localized�vulnerabilities.�In�Florida,�
where�water�covers�18.5%�of�the�surface�area,�groundwater�supplies�nearly�90%�of�drinking�water,�
highlighting�dependence�on�sensitive�aquifers�and�interconnected�surface�systems.�Intensifying�
pressures�from�agriculture,�recreation,�biodiversity�conservation,�and�emerging�demands�such�as�
Artificial�Intelligence�(AI)�data�center�cooling�exacerbate�freshwater�stress.�In�Tallahassee,�lakes�
including�Bradford�and�Piney�Z�are�hydrologically�linked�to�Wakulla�Springs,�a�nationally�recognized�
manatee�habitat.�This�connectivity�creates�watershed-level�risks,�where�localized�contamination�can�
propagate�system-wide,�threatening�ecological�integrity�and�public�health.�

To�assess�these�risks,�water�samples�from�nine�Tallahassee�sites�were�analyzed�using�field�probes,�ion�
chromatography�(Dionex�ICS-2100),�and�ICP-OES�to�quantify�nutrient�and�trace�metal�concentrations.�
Fish�tissues�were�examined�for�metal�bioaccumulation,�while�gut�microbiota�and�gill�swabs�
characterized�microbial�communities�and�stress�biomarkers.�Microbial�indicators�provide�early�and�
sensitive�signals�of�ecological�disturbance,�while�nutrient�and�metal�concentrations�reveal�
eutrophication,�toxicity,�and�contaminant�pathways.�Together,�these�complementary�indicators�offer�a�
robust�framework�for�monitoring�ecosystem�health�and�detecting�freshwater�stress�before�irreversible�
damage�occurs.�This�integrated�approach�underscores�the�value�of�microbial,�nutrient,�and�metal�
indicators�in�freshwater�assessment,�with�implications�for�Florida’s�water�security�and�broader�strategies�
for�sustainable�national�water�management.�



           
 
       

      
       

 
             

             
                

                  
          

               
             

           
             
               

              
   

 
              

               
              

             
           

                 
              
             

            
             

      
 
 

                  
             

              
      

 

  

Simulating�the�impacts�of�land-use�change�with�the�Suwannee�River�Ecosystem�
Model�
Holden�Harris1,2,�David�Chagaris1,�and�Micheal�Allen1�

1University�of�Florida,�Gainesville,�FL,�USA�
2Harris�Analytics�&�Research,�Jacksonville,�FL,�USA�

In�estuaries,�freshwater�combines�with�coastal�marine�waters�to�drive�environmental�conditions�and�
determine�key�ecological�processes.�Coastal�systems�are�thus�strongly�influenced�by�the�quality,�
quantity,�and�timing�of�freshwater�delivery,�which�is�affected�by�climate�change�and�land-use�changes�to�
meet�the�needs�of�a�growing�human�population.�Here,�we�present�research�and�findings�from�part�of�the�
cross-disciplinary�and�cross-departmental�University�of�Florida�project,�“Ecological�and�Economic�
Impacts�of�Land�Use�and�Climate�Change�on�Coastal�Food�Webs�and�Fisheries.”�Specifically,�this�
presentation�showcases�the�ecosystem�model,�the�Suwannee�River�Estuary�Model�(SREM),�and�the�end-
to-end�modeling�framework�linking�a�basin-scale�hydrology�model�(SWAT–MODFLOW)�to�a�data-
statistical�Estuary�Linkage�Model.�The�SREM�(developed�using�Ecopath�with�Ecosim�and�Ecospace)�
represents�a�spatially�explicit�and�trophic�dynamic�food�web�model�to�simulate�ecological�and�fisheries�
impacts.�It�includes�66�functional�groups�and�eight�fishing�fleets�for�recreational,�commercial,�and�
aquacultured�fisheries.�

We�simulated�30�future�land�use�and�climate�scenarios�that�were�co-developed�with�stakeholders.�
Overall,�the�strongest�effects�in�the�SREM�were�observed�in�scenarios�where�higher�increases�in�
agricultural�land�use�resulted�in�higher�nutrient�runoffs.�Increased�nutrients�drove�higher�primary�and�
secondary�production,�which�resulted�in�higher�final�biomasses�for�most�functional�groups.�We�
concurrently�modeled�how�increased�phytoplankton�production�(resulting�from�higher�nutrient�levels)�
caused�shading�effects�and�affected�seagrass�growth�and�survival,�a�key�habitat�for�many�species�in�the�
estuary.�To�our�knowledge,�this�represents�the�first�attempt�to�examine�non-trophic�mediation�dynamics�
between�eutrophication�and�submerged�aquatic�vegetation�with�an�ecosystem�model.�Doing�so�identified�
trade-offs.�Some�species,�including�aquacultured�shellfish�and�most�key�fisheries�species,�ultimately�
benefited�from�the�increased�nutrient�runoff�from�higher�agricultural�land�use;�meanwhile,�seagrasses�
and�seagrass-associated�species�showed�relative�declines.�

BIO:�Holden�Earl�Harris,�PhD,�is�a�systems�ecologist�with�over�15�years�of�experience�in�conducting�applied�
research�on�marine�and�coastal�resources.�His�research�programs�integrate�physical,�ecological,�and�
socioeconomic�approaches�to�examine�the�effects�of�environmental�changes�and�human�impacts�on�ecosystems�
and�their�services�for�society.�



         
           

   
             

             
         

               
  

 
               

             
              

                
               
             
               

                
               
              

             
                 

             
            

             
            
            

            
            
 

 
 

                    
              

                
    

  

Acclimation�in�Action:�Recycled�Water�Boosts�Nutrient�Uptake�Overtime�
Ashley�Hennessey1,�Chamoda�PDM�Dissanayake2,�Audrey�Goeckner3,�Ashley�Smyth4,�Michael�Mantone1�,�
and�AJ�Reisinger1�

1Department�of�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
2School�of�Forestry,�Fisheries,�and�Geomatic�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
3Department�of�Biology,�University�of�Florida,�Gainesville,�FL,�USA�
4Tropical�Research�and�Education�Center,�Department�of�Soil,�Water,�and�Ecosystem�Sciences,�University�of�Florida,�

Homestead,�FL�

Wetlands,�both�natural�and�constructed,�play�an�essential�role�in�protecting�water�quality�and�are�
increasingly�used�as�tertiary�“polishing”�systems�in�recycled�water�(RW)�treatment.�However,�the�
ecological�consequences�of�RW�inputs�on�wetland�function�are�poorly�understood.�To�better�understand�
how�RW�affects�the�ability�of�wetlands�to�protect�water�quality,�this�study�used�controlled�microcosm�
experiments�to�isolate�and�quantify�the�effects�of�RW�on�biogeochemical�processing�within�natural�and�
constructed�wetland�sediments�across�seasons.�Sediments�from�six�Florida�wetlands�(3�natural,�3�
constructed)�were�incubated�with�either�water�collected�from�the�same�wetland�or�RW�collected�from�
three�treatment�facilities�in�the�region�under�wet- and�dry-season�conditions.�Acute�(Day�0)�and�chronic�
(Day�7)�incubations�were�conducted�to�measure�ecosystem�respiration,�net�N₂�flux,�and�nutrient�(NH₄⁺,�
NOₓ,�PO₄³⁻)�uptake�rates.�Preliminary�wet-season�results�indicate�that�exposure�to�RW�enhanced�nutrient�
uptake�following�short-term�acclimation.�On�Day�0,�ammonium�was�primarily�released�from�natural�
wetland�sediments,�but�by�Day�7,�all�RW�treatments�exhibited�net�NH₄⁺ and�PO₄³⁻ uptake,�suggesting�a�
microbial�or�chemical�response�that�increased�nutrient�assimilation�over�time.�Nitrate�dynamics�were�
variable�across�treatments,�indicating�complex�nitrogen�transformations.�Future�research�will�focus�on�
disentangling�the�role�of�microbial�communities�or�nutrient�availability�as�drivers�of�biogeochemical�
processes.�Together,�these�findings�demonstrate�that�short-term�RW�exposure�can�stimulate�nutrient�
processing�in�wetland�sediments,�particularly�after�brief�adaptation�periods.�Ongoing�analyses�of�
seasonal�trends�and�site-specific�differences�will�clarify�how�RW�influences�wetland�biogeochemical�
function�and�inform�management�strategies�to�optimize�water�reuse�while�maintaining�ecosystem�
integrity.�

BIO:�Ashley�Hennessey�is�a�first�year�PhD�student�in�the�Soil,�Water,�and�Ecosystems�department�and�a�member�of�
the�Water�Institute�Scholars�BREWS�Program.�Her�research�examines�how�recycled�water�influences�nutrient�
cycling�and�ecosystem�function�in�freshwater�systems.�She�currently�serves�as�Treasurer�of�the�SWES�Graduate�
Student�Association.�



          
 

       
             

           
          

 
            

              
            
            

             
               

               
             

 
                  

              
                

            
           

              
             

          
  

 
          

            
           

             
             

 
 
 

                  
               

               
 

  

Tropicalization�and�Thermal�Refugia:�Fish�Community�Dynamics�on�Florida’s�Nature�
Coast�
Katherine�Henning1,2,3,�Robert�Lamb1,3,�Debra�Murie1,2�

1University�of�Florida’s�Institute�of�Food�and�Agricultural�Sciences�(UF/IFAS),�Gainesville,�FL,�USA�
2UF/IFAS�School�of�Forest,�Fisheries,�and�Geomatics�Sciences,�Gainesville,�FL,�USA�
3UF/IFAS�Nature�Coast�Biological�Station,�Cedar�Key,�FL,�USA�

Climate�change�is�driving�tropicalization�of�subtropical-temperate�transition�zones,�where�rising�average�
winter�temperatures�and�increasing�frequency�of�marine�heat�waves�allow�tropical�species,�such�as�
common�snook�(Centropomus�undecimalis),�to�expand�poleward.�This�introduces�novel�competitors�and�
predators�into�estuarine�communities,�while�resident�temperate�species�face�increased�thermal�and�
biotic�stress,�potentially�leading�to�reduced�condition,�population�declines,�or�local�extinctions.�Access�
to�thermal�refugia,�habitats�where�water�temperatures�remain�stable�year-round,�may�be�critical�for�both�
tropical�and�temperate�species.�Florida’s�Nature�Coast,�with�its�abundance�of�aquifer�springs�and�seeps�
and�their�relatively�constant�temperature,�provides�a�unique�system�to�study�these�dynamics.�

This�project�aims�to�evaluate�the�role�of�estuarine�aquifer�springs�and�seeps�as�essential�fish�habitat�and�
thermal�refugia�under�tropicalization.�We�have�identified�thermal�anomalies�that�may�serve�as�thermal�
refuges�along�the�Nature�Coast�utilizing�aerial�thermal�infrared�imagery.�We�will�monitor�15�refugia�sites�
and�paired�ambient�control�sites,�recording�year-round�temperature�data�and�characterizing�fish�
communities�across�seasonal�extremes.�Fish�community�metrics,�including�richness,�diversity,�and�
trophic�structure,�will�be�compared�between�habitat�types.�Representative�species�will�be�analyzed�for�
diet�habits�and�trophic�position�utilizing�stomach�contents,�while�growth�and�physiological�performance,�
including�reproductive�condition,�will�be�assessed�through�length–weight�relationships�and�
gonadosomatic�indices.�

By�integrating�environmental�monitoring,�community�ecology,�and�physiological�assessments,�this�
research�will�clarify�how�thermal�anomalies�influence�fish�assemblages,�trophic�interactions,�and�
individual�performance.�Findings�will�illuminate�how�tropicalization�reshapes�estuarine�communities�and�
identify�critical�habitats�for�management�and�conservation.�Ultimately,�this�work�will�support�strategies�
to�sustain�both�tropical�range-expanding�species�and�vulnerable�temperate�residents�under�a�warming�
climate.�

BIO:�Katherine�Henning�is�an�MSc�candidate�in�Fisheries�and�Aquatic�Sciences�at�the�University�of�Florida.�Her�
research�investigates�the�effects�of�tropicalization�on�estuarine�fish�communities,�focusing�on�how�aquifer�outflows�
function�as�thermal�refugia,�shaping�fish�distribution,�trophic�interactions,�and�resilience�of�temperate�and�tropical�
species.�



          
 

          
      
     

      
 

                
               

              
             

                  
            

               
              

               
           

               
              

                
               

                 
             

                
             

      
 
 

                 
              

             
 

  

Entropy�Matters:�How�Information�Quantity�&�Quality�Shape�Hydrological�ML�
Predictions�
Minhyuk�Jeung1,�Young�Gu�Her1,�Sang-Soo�Baek2�and�Kwangsik�Yoon3�

1University�of�Florida,�Homestead,�FL,�USA�
2Yeungnam�University,�Gyeongsan,�South�Korea�
3Chonnam�National�University,�Gwangju,�South�Korea�

Machine�learning�(ML)�is�now�commonly�employed�as�a�tool�for�hydrological�prediction�due�to�recent�
advances�in�computing�resources�and�increases�in�data�volume.�The�prediction�accuracy�of�ML�(or�data-
driven)�modeling�is�known�to�be�improved�through�training�with�additional�data;�however,�the�
improvement�mechanism�needs�to�be�better�understood�and�documented.�This�study�explores�the�
connection�between�the�amount�of�information�contained�in�the�data�used�to�train�an�ML�model�and�the�
model’s�prediction�accuracy.�The�amount�of�information�was�quantified�using�Shannon’s�information�
theory,�including�marginal�and�transfer�entropy.�Three�ML�models�were�trained�to�predict�the�flow�
discharge,�sediment,�total�nitrogen,�and�total�phosphorus�loads�of�four�watersheds.�The�amount�of�
information�contained�in�the�training�data�was�increased�by�sequentially�adding�weather�data�and�the�
simulation�outputs�of�uncalibrated�and/or�calibrated�mechanistic�(or�theory-driven)�models.�The�
reliability�of�training�data�was�considered�a�surrogate�of�information�quality,�and�accuracy�statistics�were�
used�to�measure�the�quality�(or�reliability)�of�the�uncalibrated�and�calibrated�theory-driven�modeling�
outputs�to�be�provided�as�training�data�for�ML�modeling.�The�results�demonstrated�that�the�prediction�
accuracy�of�hydrological�ML�modeling�depends�on�the�quality�and�quantity�of�information�contained�in�
the�training�data.�The�use�of�all�types�of�training�data�provided�the�best�hydrological�ML�prediction�
accuracy.�ML�models�trained�only�with�weather�data�and�calibrated�theory-driven�modeling�outputs�
could�most�efficiently�improve�accuracy�in�terms�of�information�use.�This�study�thus�illustrates�how�a�
theory-driven�approach�can�help�improve�the�accuracy�of�data-driven�modeling�by�providing�quality�
information�about�a�system�of�interest.�

BIO:�Dr.�Her�is�an�associate�professor�of�hydrology�and�agricultural�engineering�at�the�Tropical�Research�and�
Education�Center,�IFAS/UF.�He�has�extensive�experience�with�hydrological�modeling�and�monitoring,�and�his�
research�focuses�on�evaluating�and�developing�management�practices�under�changing�environments�for�improved�
sustainability.�



          
   

         

         

 

               
            

           
                

              
             

                
              

                 
             

                
               

                 
             
               

                   
                      

                  
                

               
                 

               
                

          

 

 

                
                   

               
                

       

  

Potential�Effects�of�Climate�Change�on�Groundwater�Availability�&�Temperature,�
South-Central�Alaska�
Md�Omer�Hossain,�Kai�C.�Rains,�Mark�Rains�

School�of�Geosciences,�University�of�South�Florida,�Tampa,�FL�

Groundwater�plays�a�vital�role�in�maintaining�the�chemical,�physical,�and�Biological�integrity�of�aquatic�
ecosystems�such�as�wetlands,�lakes,�streams,�and�estuaries.�In�south-central�Alaska,�groundwater�
discharge�augments�streamflow,�providing�70%�of�annual�streamflow;�modulates�stream�temperatures,�
keeping�streams�warmer�in�the�winter�and�cooler�in�the�summer;�and�delivers�nutrient�subsidies�to�
streams,�especially�nitrogen�fixed�by�hillslope�alder�patches.�These�streams,�in�turn,�provide�critical�
habitats�for�salmonids,�which�have�economic�and�cultural�significance�throughout�the�region.�However,�
groundwater�resources�may�be�threatened�by�a�purported�drying�and�warming�trend�on�the�southern�Kenai�
Peninsula�Lowlands�(KPL).�Numerous�studies�have�been�conducted�on�the�purported�drying�and�warming�
trend�on�the�southern�KPL,�but�all�have�relied�on�proxies�such�as�shrinking�of�waterbodies,�vegetation�
changes,�and�increased�frequency�and�severity�of�wildfires.�None�have�systematically�analyzed�historical�
and�projected�climate�data�to�determine�whether�the�purported�drying�and�warming�trend�is�supported�by�
decreases�in�precipitation�(P)�and/or�increases�in�air�temperature�(T)�and�evapotranspiration�(ET).�Nor�has�
the�potential�effect�of�such�changes�on�groundwater�been�explored�in�this�region.�We�used�best�available�
historical�and�projected�long-term�climate�records�(1941-2100)�from�three�meteorological�stations�and�the�
Scenarios�Network�for�Alaska�+�Arctic�Planning�(SNAP)�dataset�to�investigate�primary�evidence�of�drying�
and�warming�trends.�By�analyzing�historical�data�for�P�and�air�T,�we�found�no�evident�change�in�average�
annual�P�(R2�=�0.00)�but�a�systematic�increase�in�average�annual�air�T�of�4.16�°C�(R2�=�0.29).�A�monthly�
analysis�supports�the�hypothesis�that�the�increase�in�air�T�has�increased�the�length�of�the�growing�season�
and�the�average�annual�ET.�Therefore,�though�P�has�not�decreased,�P-ET�has�decreased,�thereby�reducing�
the�surplus�water�available�for�groundwater�recharge.�We�also�developed�and�validated�a�model�of�
groundwater�T�response�to�air�T.�Model�results�indicate�increases�in�air�T�have�been�accompanied�by�
increases�in�groundwater�T�which�may�limit�the�ability�of�groundwater�discharge�to�sufficiently�modulate�
summer�stream�T�in�some�circumstances.�The�results�of�this�study�will�provide�information�to�support�
community�conversations�focused�on�water-resources�management�and�salmon-habitat�protection.�

BIO:�Md�Omer�Hossain�is�a�M.S.�student�(Environmental�Science�and�Policy)�working�with�the�Ecohydrology�
Research�Group�in�the�School�of�Geosciences�at�the�University�of�South�Florida.�He�earned�a�B.S.�and�M.S.�
in�Geography�&�Environment�from�University�of�Dhaka,�Bangladesh.�His�research�interests�are�focused�on�
the�integration�of�hydrology,�soil,�and�climate.�He�uses�a�combination�of�geospatial�methods,�climatic�and�
hydrologic�modeling,�statistics�and�programming�techniques.�



          
  

        
        

         
 

            
             

              
             

             
             

               
      

 
              

             
                 

             
             

             
            

 
              

               
            

           
            

              
            

              
    

 
  

Temporal�and�Spatial�Carbon�Dynamics�in�Flatwood,�Blackwater�Streams:�the�
Internal-External�Pendulum�
Samantha�Howley1,�Matthew�J.�Cohen1�,and�Amanda�Subalusky2�

1Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�
2Department�of�Biology,�University�of�Florida,�Gainesville,�FL,�USA�

Streams�link�terrestrial�and�marine�environments�by�transporting,�storing,�and�transforming�terrestrial�
carbon�before�reaching�the�oceans.�Terrestrial�debris�and�solutes�enter�low-order�streams,�accumulate�
in�high-order�rivers,�and�eventually�discharge�into�coastal�marshes�and�oceans,�emitting�CO₂�throughout�
their�course.�Flowing�waters�emit�CO₂�externally�(as�vectors�for�terrestrial-atmospheric�exchange)�or�
internally�(via�in-situ�CO₂�production),�with�high-discharge�events�driving�greater�total�CO₂�fluxes�
dominated�by�internal�carbon�(i.e.,�pulse-shunt�dynamics).�However,�the�internal-to-external�CO₂�ratio�in�
response�to�spatiotemporal�fluctuations,�as�well�as�the�contribution�of�internal�CO₂�across�flow�regimes�
has�yet�to�be�thoroughly�explored.�

We�hypothesized�that�external�CO₂�would�dominate�across�flow�regimes,�with�internal�CO₂�becoming�
more�prominent�during�baseflow�conditions.�To�test�this,�we�used�high-frequency�sensor�observations�
(CO₂,�dissolved�oxygen,�pH,�and�depth)�and�discrete�water�sampling�(CO₂,�CH₄,�DOC,�DIC,�and�POC)�to�
examine�spatiotemporal�carbon�dynamics�across�nine�tannic,�headwater�streams�in�the�flatwoods�of�
North�Florida—a�wetland-dense�ecosystem�with�high�rates�of�carbon�storage�and�export.�Stream�
metabolism�distinguished�between�internal�and�external�CO₂�pathways,�while�DIC,�DOC,�and�POC�
concentrations�were�analyzed�for�discharge�responses�and�correlation�to�stream�CO₂�emissions.�

Total�stream�CO₂�fluxes�were�positively�correlated�with�discharge,�with�internal�carbon�contributing�53%�
of�total�CO₂�fluxes,�though�with�considerable�variation�dependent�on�flow�regime�and�baseline�alkalinity.�
The�ratio�of�internal-to-total�CO₂�fluxes�was�inversely�correlated�with�discharge—external�carbon�
contributed�70–90%�during�high-discharge,�whereas�internal�carbon�dominated�(~75%)�during�baseflow.�
DOC�concentrations�remained�high�(~50–110�mg/L)�and�positively�correlated�with�discharge,�suggesting�
flow�state�rather�than�DOC�supply�dictates�ecosystem�respiration,�and�thus�internal�carbon�production.�
These�findings�challenge�assumptions�about�carbon�dynamics�in�blackwater�streams,�emphasizing�the�
need�to�further�study�carbon-rich,�shallow-water�table�landscapes�to�understand�their�role�in�regional�
and�global�carbon�cycling.�



            
    

        

           

     

        

 

             
              

              
              

                
            

               
        

               
                

                
            

                 
               

              
              

             
               

          
             

     

 

                   
     

  

CALIBRATING�A�2D�HEC-RAS�MODEL�OF�AN�OUTSTANDING�FLORIDA�SPRING�WITH�ADCP�
MEASURED�FLOW�VELOCITIES�

Shaw�Huang1,�Sean�King1�and�Amy�Brown1�

1Office�of�Minimum�Flows�and�Minimum�Water�Levels,�Water�Resources�Division�

Suwannee�River�Water�Management�District�

9225�CR�49,�Live�Oak,�FL�32060,�USA�

Springs�are�a�ubiquitous�feature�of�the�Suwannee�River�Basin�and�contribute�significant�
baseflows�to�the�river�which�are�important�for�maintaining�recreation,�fish�and�wildlife�habitat,�
fish�passage,�sediment�loads�and�other�water�resource�values�(WRVs).�There�are�61�Priority�
Springs�on�the�Suwannee�River�Water�Management�District’s�(District)�2025�Priority�MFL�list�and�
the�District�is�tasked�to�develop�or�re-evaluate�minimum�flows�and�levels�(MFLs)�to�protect�them�
from�groundwater�withdrawals.�The�District�is�piloting�new�methods�to�evaluate�spring-specific�
WRVs�at�Lafayette�Blue�Spring�(LBS),�an�Outstanding�Florida�Spring,�with�the�intention�to�apply�
the�new�methods�on�the�other�priority�springs.�

A�2D�HEC-RAS�model�was�developed�for�LBS�to�simulate�depths,�velocities,�stream�powers,�and�
shear�stresses�to�assess�the�critical�flows�throughout�the�2D�flow�area�which�includes�the�spring�
vent,�pool�and�shoal�area�where�LBS�discharges�to�the�Suwannee�River.�The�District�used�a�
moving-vessel�Acoustic�Doppler�Current�Profiler�(ADCP)�to�collect�velocity�data�along�cross�
sections�(XSs)�within�the�spring�run�to�calibrate�the�2D�model�by�adjusting�Manning’s�n.�Due�to�
irregular�ship�tracks�of�ADCP�passes,�the�USGS�Velocity�Mapping�Toolbox�was�used�to�project�
data�collected�along�the�passes�onto�a�straight-line�plane�that�defines�measurement�XS.�The�
velocity�data�from�individual�pass�were�averaged�for�the�XS�to�produce�a�composite�
representation�of�the�three-dimensional�velocity�fields.�The�processed�data�were�then�output�at�
the�2D�model’s�grid�size�interval�and�converted�to�shapefiles�to�compare�against�RAS�Mapper�
velocity�output.�Model�calibration�performance�statistics�such�as�Nash-Sutcliffe�efficiency,�
percentage�bias,�root�mean�square�error�ratio,�and�coefficient�of�determination�were�calculated�
to�ensure�adequate�model�calibration.�

BIO:�Dr.�Huang�is�a�senior�engineer�scientist�with�more�than�18�years�of�experience�in�hydrological�modeling�and�
minimum�flows�and�levels�research.�



        
    
        

 
               

               
             

            
            

              
            

              
 

 
 

                  
                     
           

 

  

Lessons�Learned�from�Winter�Haven’s�One�Water�Program�
Gary�M.�Hubbard,�P.E.�

City�of�Winter�Haven,�Winter�Haven,�FL,�USA�

Winter�Haven’s�One�Water�program�showcases�how�a�city�can�effectively�plan,�fund,�and�implement�
integrated�water�management�on�a�large�scale.�This�session�will�share�valuable�lessons�learned�from�
integrating�drinking�water,�wastewater,�stormwater,�and�natural�systems�under�a�unified�vision.�The�
presenter�will�discuss�how�collaboration�across�departments�and�early�engagement�with�stakeholders�
have�strengthened�public�confidence�and�informed�smarter�investment�decisions.�The�discussion�will�
emphasize�both�the�technical�innovations�and�the�shifts�in�organizational�culture�necessary�to�maintain�
momentum.�Attendees�will�leave�with�practical�strategies�for�applying�One�Water�principles—aligning�
people,�policies,�and�projects—to�enhance�resilience�and�manage�every�drop�of�water�for�future�
generations.�

BIO:�Mr.�Hubbard�brings�43�years�of�experience�dealing�with�environmental�issues�to�central�Florida.�Mr.�Hubbard�
is�a�Board�Member�of�Resiliency�Florida�and�Chairman�of�the�Florida�One�Water�Commission.�He�has�been�a�leader�
in�the�State�of�Florida�advocating�for�integrated�water�resource�management.�



         
  

               
        

     
         
      

   
        

       
      

 
             

           
            

             
                

               
            

            
              

               
             

              
               

                
              

             
               

              
             
          

 
  

Recent�and�Future�Advancements�of�the�MODFLOW�Configurable�Multi-Model�
Hydrologic�Simulator�
Joseph�D.�Hughes1,�Christian�D.�Langevin2,�Alden�M.�Provost3,�Martijn�J.�Russcher4,�Michael�Reno5,�Eric�
D.�Morway6,�Wesley�Bonelli5,�and�Michael�N.�Fienen7�

1INTERA�Incorporated,�Chicago,�IL,�USA�
2S.S.�Papadopulos�&�Associates�Inc.,�St.�Paul,�MN,�USA�
3U.S.�Geological�Survey,�Reston,�VA,�USA�
4Deltares,�Delft,�NL�
5University�Corporation�for�Atmospheric�Research,�Boulder,�CO,�USA�
6U.S.�Geological�Survey,�Carson�City,�NV,�USA�
7U.S.�Geological�Survey,�Madison,�WI,�USA�

MODFLOW�is�an�open-source�software�program�originally�developed�by�the�U.S.�Geological�Survey�
(USGS)�in�1984.�Currently,�technical�oversight�of�community-based�MODFLOW�maintenance�and�
enhancement�activities�are�coordinated�by�a�technical�steering�committee�that�includes�software�
developers�from�federal,�research,�and�applied�research�organizations.�The�latest�version�of�MODFLOW�
is�based�on�an�object-oriented�design,�which�allows�users�to�include�multiple�types�of�models�and�
multiple�instances�of�the�same�model�type�within�a�single�simulation.�The�flexible�multi-model�capability�
allows�users�to�configure�MODFLOW�simulations�to�represent�the�local-grid�refinement�(LGR)�
capabilities�available�in�MODFLOW-LGR,�the�multi-species�transport�capabilities�in�MT3DMS,�and�the�
coupled�variable-density�capabilities�available�in�SEAWAT,�for�example.�First�released�in�2017,�the�latest�
version�of�MODFLOW�continues�to�evolve�to�meet�the�simulation�needs�of�the�hydrologic�modeling�
community.�Recent�advancements�include�(1)�a�Groundwater�Transport�(GWT)�Model,�(2)�an�Application�
Programming�Interface�(API),�(3)�a�particle�tracking�(PRT)�model�with�capabilities�available�in�MODPATH,�
(4)�parallel�numerical�solution�of�multiple�tightly�coupled�models�using�PETSc�and�the�Message�Passing�
Interface,�(5)�a�revised�input�and�output�data�processor�for�support�of�alternative�input�and�output�
formats,�such�as�NetCDF,�and�(6)�comprehensive�pre- and�post-processing�support�using�the�Python�
FloPy�package.�Features�currently�under�development�include�(1)�channel�and�overland�flow�and�
transport�models,�(2)�a�Richard's�Flow�formulation�for�groundwater�flow�model,�and�(3)�a�process-based�
stream�temperature�model.�With�these�recent�and�future�advances,�MODFLOW�will�be�capable�of�
simulating�stand-alone�and�tightly�coupled�hydrologic�flow�and�transport�problems�in�surface�and�
subsurface�domains�at�scales�ranging�from�bench�to�global�scales.�



           
  

       
      

       
        

 
             

             
                

              
  

 
               

             
               

                
           
               

             
 

                  
                

              
             

   
 

              
               

                 
      

 
 

                
               

              
  

  

Public�support�for�new�agricultural�best�management�practices�to�protect�Florida�
water�quality�
Sadie�Hundemer1,�Matt�Gold2,�and�Madison�Dyment3�

1University�of�Florida,�Gainesville,�FL,�USA�
2The�Ohio�State�University,�Columbus,�OH,�USA�
3New�Mexico�State�University,�Las�Cruces,�NM,�USA�

The�adoption�of�modified�land�management�practices�has�the�potential�to�substantially�reduce�
groundwater�contamination�in�the�Floridan�Aquifer�system;�however,�such�changes�are�likely�only�
possible�with�substantial�public�support�and�funding.�In�this�session,�we�will�discuss�two�studies�that�
measured�public�support�for�new�land�management�programs�and�the�considerations�that�affected�that�
support.�

Our�research�examined�three�categories�of�potential�policy�options�for�the�Floridan�Aquifer�region:�(1)�
transitioning�agricultural�land�to�forests�in�vulnerable�aquifer�areas,�(2)�implementing�new�agricultural�
best�management�practices�(BMPs)�in�vulnerable�aquifer�areas,�and�(3)�making�no�changes.�We�recruited�
1,523�Florida�residents�and�provided�information�on�the�three�policy�options�as�well�as�tradeoffs�between�
the�options�related�to:�environmental�impacts,�agricultural�operational�impact,�tax/economic�impacts,�
and�rural�community�impacts.�Our�results�indicate�that�informed�residents�were�largely�in�favor�of�
incentive�programs�that�financially�support�farmers’�adoption�of�new�BMPs�(option�2).�

Because�the�sample�was�educated�about�the�options�and�their�tradeoffs,�we�find�the�results�to�be�a�
strong�indicator�of�the�public’s�true�preferences�(not�simply�a�reflection�of�their�degree�of�issue�
awareness).�Therefore,�these�results�suggest�that�financial�incentive�programs�for�the�adoption�of�new�
water�protective�BMPs�can�meet�the�expressed�environmental,�economic,�and�agricultural�interests�of�
Florida�residents.�

This�session�will�include�detailed�information�on�the�considerations�that�affected�public�support�levels�
including�role�identity,�political�identity,�and�desired�policy�outcomes.�After�detailing�the�results�of�the�
two�studies,�we�will�discuss�how�the�results�can�be�used�to�support�progress�toward�water�protective�
programs�in�the�Floridan�Aquifer�region.�

BIO:�Dr.�Sadie�Hundemer�is�an�assistant�professor�in�the�Department�of�Agricultural�Education�and�Communication�
(AEC)�at�the�University�of�Florida.�Hundemer�examines�how�communication�combines�with�values�and�worldviews�
to�affect�support�for�water�sustainability�initiatives�among�agricultural�producers,�environmental�interests,�and�the�
general�public.�



          
  

                
      

      

       
    

      
      

     
    

   
 

             
           

              
                 

              
                

             
               

            
              
           
             

            
              

           
           

          
             

               
            

                
     

 
 

                 
               

               
     

  

Leveraging�Long-term�Water�Quality�Data�and�Partnerships�for�Assessment�of�
Charlotte�Harbor�
M.�Medina1,2,�M.�W.�Beck3,�N.�Iadevaia4,�J.�Hecker4,�B.�Moody5,�C.�Anastasiou6,�D.�Tomasko7,�E.�
Milbrandt8,�D.�Kaplan2,�C.�Angelini2�

1ECCO�Scientific�LLC,�St.�Petersburg,�Florida�

2Center�for�Coastal�Solutions,�University�of�Florida�
3Tampa�Bay�Estuary�Program�
4Coastal�&�Heartland�National�Estuary�Partnership�
5Charlotte�County�Government,�Charlotte�County,�Florida�
6Southwest�Florida�Water�Management�District�
7Sarasota�Bay�Estuary�Program�
8Sanibel-Captiva�Conservation�Foundation�

Tracking�symptoms�of�eutrophication�over�time�with�multiple�lines�of�evidence�provides�critical�
information�to�support�environmental�management�and�restoration�efforts.�Long-term�water�quality�
monitoring�data�from�the�Greater�Charlotte�Harbor�estuary�system�in�southwest�Florida�(USA)�were�
synthesized�to�estimate�trends�and�evaluate�current�hot�spots.�These�data�represent�22�years�of�monthly�
water�quality�data�collected�by�numerous�public�entities�as�a�collective�partnership�facilitated�and�
funded�in�part�by�the�Coastal�and�Heartland�National�Estuary�Program.�Trends�were�estimated�in�annual�
mean�concentrations�of�nitrogen,�phosphorus,�and�chlorophyll-a�across�13�monitoring�strata�over�a�
sliding�5-year�window�between�2000�and�2021�and�hot�spots�were�identified�where�annual�mean�
concentrations�were�increasing�or�elevated�between�2017�and�2021,�relative�to�stratum-specific�
thresholds�informed�by�regulatory�criteria.�The�water�quality�trend�analysis�methodology,�based�on�
generalized�additive�models�(GAMs),�captured�seasonality�and�nonlinear�inter-annual�tendencies�while�
accounting�for�uncertainty�in�the�sampling�design.�Concentrations�of�total�nitrogen�increased�and�
exceeded�stratum-specific�thresholds�during�the�2010�decade,�while�concentrations�of�total�phosphorus�
and�chlorophyll-a�typically�decreased�to�levels�near�or�below�thresholds.�Low�concentrations�of�inorganic�
nitrogen�fractions�indicated�rapid�Biological�assimilation�consistent�with�eutrophication,�while�low�
chlorophyll-a�concentrations�indicated�that�nitrogen�enrichment�did�not�translate�into�excessive�
phytoplankton�production.�Instead,�macroalgal�proliferation�and�substantial�seagrass�losses�were�
observed�following�Hurricane�Irma�(September�2017).�We�speculate�that�nitrogen�enrichment�during�the�
2010s�increased�the�system’s�vulnerability�to�Irma’s�effects�and�helped�tip�the�system�toward�these�
profound�ecological�changes.�Collectively,�this�work�demonstrates�the�value�of�long-term�monitoring�
data�supported�by�public�and�private�partnerships�and�use�of�innovative�trend�analysis�methods�that�can�
inform�regional�estuary�management�paradigms.�

BIO:�Nicole�Iadevaia�serves�as�Director�of�Research�&�Restoration�for�the�Coastal�&�Heartland�National�Estuary�
Partnership;�her�work�includes�science�communication�and�management�of�water�resource�and�habitat�projects�in�
Southwest�Florida.�She�has�a�background�in�science�communication�and�policy,�water�quality�and�fisheries�
monitoring,�and�stormwater�management.�



     
         
     

   
 

            
             

               
   

 
                

           
               

              
               

     
 

              
           

                 
               

           
 

                 
            
 

 
 

                     
                     

              
 

  

DIGITAL�TWIN�&AI�for�Resilience�
Nicola�Ianeselli,�MBA¹,�F.�Warren�McKinnie,�PE,�CFM,�GISP²�

1WGI,�Inc.,�Miami,�FL,�USA�
2Streamline�Technologies,�USA�

As�Florida�faces�increasingly�complex�challenges�from�compound�flooding,�traditional�reactive�methods�
have�become�insufficient.�This�presentation�demonstrates�how�the�integration�of�Digital�Twin�technology�
and�Artificial�Intelligence�is�creating�a�new�paradigm�of�proactive�resilience,�moving�beyond�theory�to�
proven,�practical�applications.�

The�core�of�this�innovation�is�the�development�of�a�dynamic�Digital�Twin,�which�combines�WGI's�high-
fidelity�geospatial�and�engineering�reality�capture�data�with�Streamline�Technologies'�advanced�
StormWise™�model.�This�creates�a�virtual�replica�that�is�then�powered�by�FloodWise™,�an�AI-driven�
forecasting�system.�The�system�automates�the�ingestion�of�real-time�and�forecast�data�from�multiple�
sources,�including�NOAA�and�USGS,�and�uses�a�widely�accepted�numerical�engine�to�deliver�accurate�
flood�forecasts�days�in�advance.�

This�AI-powered�Digital�Twin�enables�active�flood�mitigation�rather�than�just�passive�prediction.�It�
empowers�decision-makers�to�run�"what-if"�scenarios,�simulating�operational�changes�to�infrastructure�
like�gates�and�pumps�before�a�storm�hits�to�maximize�storage�and�reduce�flood�impacts.�The�system's�
predictive�accuracy�was�validated�during�Hurricane�Ian,�where�it�forecasted�flood�impacts�with�a�72-hour�
lead�time,�enabling�the�pre-positioning�of�resources�and�specific�public�warnings.�

Ultimately,�this�presentation�will�show�that�Digital�Twins�and�AI�are�now�operational�tools�that�offer�a�
clear�return�on�investment�by�protecting�communities,�safeguarding�critical�infrastructure,�and�saving�
lives.�

BIO:�Nicola�Ianeselli�is�the�Innovation�and�VDC�Leader�at�WGI,�Inc.�A�civil�engineer�and�architect�with�over�11�years�
of�experience,�he�specializes�in�applying�AI�and�Machine�Learning�to�the�AEC�industry.�He�serves�as�the�Data�&�AI�
Subcommittee�Leader�for�ACEC.�Mensa�Member.�Distinguished�Member�of�the�American�Society�For�Artificial�
Intelligence.�



       
         

              
  

              
   

 
               

              
             

              
               

              
             

            
                 

            
              

              
              

               
                  

            
              

               
  

 
 

                 
                

            
          

  

SELF-SUPERVISED�LEARNING�(SSL)�FOR�CYANOBACTERIAL�BLOOMS�PREDICTION�
Syed�Usama�Imtiazz1,2,�Mitra�Nasr�Azadani1,2�and�Nasrin�Alamdari1,2�

1Department�of�Civil�and�Environmental�Engineering,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�Tallahassee,�
FL,�USA�

2Resilient�Infrastructure�and�Disaster�Response�(RIDER)�Center,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�
Tallahassee,�FL,�USA�

Cyanobacteria�blooms�(cHABs)�are�harmful�to�aquatic�ecosystems�and�human�health�alike.�The�bloom�in�
situ�sampling�is�labor-intensive,�and�results�are�often�delayed�due�to�prolonged�laboratory�analyses.�
Artificial�intelligence�(AI)-based�models�provide�early�warnings�to�stakeholders.�However,�they�face�major�
challenges�in�regions�with�limited�sample�availability,�data�sparsity,�and�irregularity.�Remote�sensing�(RS)�
data�is�a�promising�avenue�that�complements�in�situ�samples�and�provides�valuable�spectral�information�
for�monitoring�water�bodies�over�regular�intervals.�However,�utilizing�RS�for�predictive�modeling�is�
challenging�due�to�the�complexity�of�environmental�factors�influencing�bloom�occurrences.�This�letter�
presents�a�novel�deep�learning�framework�in�environmental�applications�that�uses�self-supervised�
learning�(SSL)�with�a�Wide�&�Deep�architecture�to�predict�next�week’s�cHABs�probability�using�the�newly�
launched�NASA�(Plankton,�Aerosol,�Cloud,�Ocean�Ecosystem)�PACE�mission�and�meteorological�data.�
The�SSL�module�extracts�semantically�rich�feature�embeddings�from�unlabeled�raw�RS�data�via�
contrastive�learning�and�inputs�them�into�the�Wide�&�Deep�architecture,�which�jointly�memorizes�
domain-specific�wide�features�and�learns�high-order�ions�from�deep�spectral�raw�inputs.�This�enables�
reliable�generalization�to�unseen�regions.�We�evaluated�our�model�on�two�known�bloom-prone�lakes�in�
the�US�(Erie�and�Okeechobee),�and�our�model�achieves�an�ROC-AUC�of�0.912�and�a�PR-AUC�of�0.968,�
demonstrating�high�predictive�accuracy.�A�zero-shot�evaluation�on�Lake�Okeechobee�shows�promising�
generalization�with�an�accuracy�of�74%.�Compared�to�existing�methods,�our�approach�offers�competitive�
performance�and�highlights�the�novel�potential�of�SSL�with�hybrid�deep�learning�models�in�environmental�
monitoring�tasks.�

BIO:�Syed�Usama�Imtiaz�is�a�PhD�candidate�in�Civil�and�Environmental�Engineering�at�FAMU-FSU�College�of�
Engineering.�Syed's�research�is�mainly�focused�on�river�microbial�health,�with�a�particular�emphasis�on�investigating�
the�intricate�relationship�between�environmental�and�morphological�factors�using�advanced�numerical�techniques�
to�predict�various�parameters�related�to�inland�water�quality.�



          
  

        
      

 
                

                 
                
              

               
                  

              
                

               
                 

                  
              

              
               

             
  

 
 

                   
                

       

  

Connecting�Hydrology�and�Soil�Organic�Carbon�Storage�in�Southeastern�US�
Flatwoods�Wetlands�
Alexis�R�Jackson�,�David�Kaplan,�Matthew�Cohen�

University�of�Florida,�Gainesville,�FL,�USA�

Wetlands�are�essential�for�providing�various�ecosystem�services�to�humans.�They�play�a�crucial�role�in�
the�global�carbon�cycle�and�are�thus�considered�a�valuable�terrestrial�carbon�sink�(Li�et�al.,�2023).�
Hydrology�is�the�most�vital�factor�in�driving�wetland�ecosystem�services,�as�it�affects�multiple�biophysical�
processes�within�wetlands.�In�the�southeastern�United�States,�flatwood�ecosystems�(a�matrix�of�upland�
pine�and�mostly�isolated�wetlands)�have�the�potential�for�upland�restoration�(i.e.,�thinning�of�plantation�
pine)�to�increase�wetland�hydration�(Jones�et�al.�2018)�and�thus�enhance�carbon�storage.�In�this�study,�15�
wetlands�with�water-level�loggers�were�randomly�selected�across�a�contiguous�pine�flatwoods�site�in�
Bradford�County,�Florida,�covering�27,000�acres.�Soil�samples�were�collected�to�a�maximum�depth�of�60�
cm�using�two�different�sampling�methods�to�quantify�the�relationship�between�hydrology�and�soil�carbon�
dynamics.�The�objective�is�to�gain�insight�into�how�wetland�soil�carbon�responds�to�changes�in�water�
table�depth�and�land�use.�This�study�focuses�on�two�connected�questions:�1)�What�is�the�spatial�variation�
of�SOC�within�wetlands?�2)�How�does�wetland�location�and�hydrological�connectivity�influence�soil�
carbon�across�a�wetland-scape?�Analysis�is�still�ongoing,�but�preliminary�results�support�the�hypothesis�
that�water�table�depth�influences�soil�organic�carbon�storage.�These�finds�can�help�guide�wetland�
management,�conservation,�and�policy�decisions�that�better�account�for�potential�future�changes�in�
carbon�storage.�

BIO:�Alexis�Jackson�is�a�fifth-year�PhD�candidate�at�the�University�of�Florida�and�an�NSF�Graduate�Research�Fellow.�
She�studies�how�hydrology�and�vegetation�influences�wetland�soil�organic�carbon�across�different�scales.�She�also�
serves�as�a�Water�Institute�ambassador.�



      
           
       

      

       

       

                 
               

               
               

             
               
                  
              
               

     

              
             

                 
                

             
             

                
                

             
               

               
               

              
          

              
              

                 
              

              
             

  

statewide�coupled�ocean-atmosphere�regional�climate�model�
Charles�Jacoby1,�Benjamin�Kirtman2,�Vasubandhu�Misra3,�C.B.�Jayasankar3,�and�John�Stamm4�

1Florida�Flood�Hub,�St.�Petersburg,�FL,�USA�

2University�of�Miami,�Miami,�FL�USA�

3�Florida�State�University,�Tallahassee,�FL,�USA�

4United�States�Geologic�Survey,�Tampa,�FL,�USA�

Many�of�Florida’s�communities�flood�following�heavy�rainfall,�a�risk�that�is�expected�to�escalate�in�the�
future.�The�importance�of�accurately�estimating�extreme�rainfall�in�the�decades�ahead�is�recognized�by�
planners�and�engineers�engaged�in�managing�stormwater�across�multiple�levels�of�government�and�in�the�
private�sector.�In�fact,�many�existing�guidelines�and�standards�may�prove�inadequate�for�addressing�the�
increasingly�extreme�rainfall�expected�to�result�from�a�warming�atmosphere.�Rigorous�estimates�of�
flooding�due�to�rainfall�underpin�planning�to�mitigate�its�detrimental�effects�and�complement�efforts�to�
address�the�risk�of�flooding�due�to�rising�sea�levels,�surge�from�more�intense�storms,�and�other�drivers.�
Overall,�updated�estimates�of�extreme�rainfall�that�reflect�likely�future�conditions�are�essential�to�
ensuring�that�drainage�and�retention�are�scaled�properly,�lives�and�property�are�protected,�and�resources�
are�deployed�effectively�and�efficiently.�

Estimates�of�future�extremes�in�rainfall�cannot�be�produced�directly�by�current�general�circulation�
models�due�to�their�relatively�coarse�spatial�and�temporal�resolutions.�Experts�acknowledge�known�
biases�in�predicting�extreme�rainfall�and�agree�that�fully�accurate�projections�will�not�be�available�in�the�
near�term.�In�advance�of�improved�global�modeling,�practitioners�can�build�on�the�existing�approach�to�
planning�and�account�for�future�conditions�by�incorporating�adjustments�known�as�change�factors.�
Nevertheless,�Florida�will�benefit�from�estimates�of�changes�in�extreme�rainfall�generated�by�high-
resolution�models�that�retain�details�of�neighboring�seas�(i.e.,�the�west�Florida�Shelf,�the�Bahama�Bank,�
and�the�Florida�Current)�and�simulate�how�sea�breezes,�lakes,�land�use,�coastal�geometry,�and�narrow�
gradients�in�coastal�temperatures�influence�convective�storms.�The�modeling�comprising�our�study�will�
improve�estimates�of�future�changes�in�depth,�duration,�and�frequency�of�extreme�rainfall�at�the�
resolution�needed�to�plan�for�resilience�in�Florida.�Initially,�a�Community�Earth�Systems�Model�(CESM)�
will�simulate�global�atmospheric�processes�at�a�~50-km�spatial�resolution�and�oceanic�processes�at�a�
~10-km�spatial�resolution.�Next,�those�outputs�will�become�boundary�and�initial�conditions�for�the�
Regional�Spectral�Model-Regional�Ocean�Modeling�System�(RSM-ROMS).�This�modeling�dynamically�
simulates�both�atmospheric�and�oceanic�processes�at�a�10-km�spatial�resolution.�The�resulting�outputs�
become�initial�and�boundary�conditions�for�a�Weather�Research�and�Forecasting�model�that�simulates�
key�processes�at�a�4-km�spatial�resolution.�All�three�models�will�run�five�ensembles�for�a�10-year�
historical�period�and�two�sets�of�five�ensembles�for�10-year�periods�with�warmer�atmospheric�
temperatures.�Comparing�outputs�for�the�historical�and�future�periods�will�highlight�estimated�changes�in�
the�depth,�duration,�and�frequency�of�extreme�rainfall�resulting�from�a�nonstationary�environment.�



        
      

           
         
            

             
 

               
             

             
              

                     
              
                 

              
            

                    
             
             

           
                  

            
               

            
     

 
 

                     
                

        

 

  

NITROGEN�FATE�AND�LEACHING�DYNAMICS�UNDER�MATURE�BAMBOO�
(DENDROCALAMUS�ASPER)�ON�THE�FLORIDA�SOILS�
Cyrus�J.�Januarie1,�Lakesh�Sharma2,�Joao�Vendramini3�and�Davie�M.�Kadyampakeni1�

1UF�IFAS�Citrus�REC,�Lake�Alfred,�FL�33850,�USA.�
2UF�IFAS,�Soil,�Water�and�Ecosystem�Sciences�Department,�Gainesville,�FL�32611,�USA.�
3Texas�A&M�Agrilife�Research�&�Extension�Center�–�Stephenville,�Stephenville,�TX�76401,�USA.�

The�Florida�sandy�soils�are�prone�to�nutrient�leaching,�posing�challenges�for�sustainable�water�and�
nutrient�management.�This�two-site�field�study�evaluated�nitrogen�(N)�fate�and�groundwater�nitrate�
concentrations�under�mature�(>3�yr)�Dendrocalamus�asper�stands�on�contrasting�Florida�soils:�a�well-
drained�Ridge�site�(Frostproof,�Tavares�sand)�and�a�poorly�drained�Flatwoods�site�(Wauchula,�Smyrna�
sand).�Four�N�rates�(0,�28,�56,�112�kg�N�ha⁻¹)�plus�a�grower�standard�were�tested�in�a�randomized�block�
design�with�repeated�sampling�during�2024–2025�to�assess�effects�on�groundwater�N�concentration�and�
growth�of�bamboo�plants.�Leachates�were�collected�from�lysimeters�installed�at�a�depth�of�50�cm�and�
analyzed�for�NO₃⁻-N�using�the�EPA�Method�353.2�via�automated�colorimetry.�Other�variables�measured�
included�growth,�culm�production,�tissue,�and�soil�nutrient�concentration.�Linear�mixed-effects�models�
were�used�to�evaluate�the�effects�of�N�rate,�site,�and�time�on�growth,�soil�inorganic�N,�tissue�N,�and�
leachate�composition.�No�significant�differences�in�culm�diameter,�productivity,�or�tissue�N�were�
detected�among�fertilizer�rates,�indicating�limited�growth�in�mature�bamboo.�Wauchula�soils�exhibited�
higher�soil�NH4+-N/NO₃--N�and�organic�matter�(~1.1–1.3%)�than�Frostproof�(~0.5–0.7%).�Leachate�NO₃⁻-
N�remained�minimal�(~0.04–0.06�mg�L⁻¹),�far�below�the�U.S.�EPA�threshold�for�drinking�water�(10�mg�L⁻¹),�
suggesting�that�bamboo�mitigates�groundwater�contamination�risks�via�leaching.�These�results�confirm�
the�potential�of�bamboo�to�limit�nutrient�leaching�while�maintaining�growth�under�optimal�N�fertilization.�
Thus,�site-specific�fertilization�can�enhance�both�crop�sustainability�and�water-quality�protection�in�
sandy�agricultural�landscapes�of�Florida.�

BIO:�Cyrus�Januarie�holds�a�BS�in�Agricultural�Sciences�from�Earth�University�in�Costa�Rica�and�an�MS�in�Soil,�Water,�
and�Ecosystem�Sciences�(SWES)�from�UF.�He�received�several�awards�from�the�Florida�State�Horticultural�Society,�
American�Society�of�Horticultural�Science,�UF/IFAS,�and�SWES.�

https://0.04�0.06


          
   

        
         

 
                

             
               

               
               

              
               

               
             

               
                

              
               

                
             

                 
               

              
          

 
 

                     
              
               

  

Assessing�water�conservation�potential�of�a�tabletop�strawberry�production�system�
in�high�tunnels�
Yifan�Jing,�Bikash�Adhikari,�and�Xin�Zhao�

Horticultural�Sciences�Department,�University�of�Florida,�Gainesville,�FL,�USA�

In�Florida,�the�second�leading�state�in�strawberry�(Fragaria�×�ananassa)�production�in�the�U.S.,�open-field�
strawberry�growing�systems�dominate,�and�overhead�irrigation�is�commonly�used�for�field�establishment�
of�bare-root�transplants�in�plastic�mulched�raised�beds.�In�response�to�the�market�demand,�organic�
strawberry�acreage�has�been�growing�in�recent�years.�Given�the�existing�and�new�challenges�associated�
with�water�and�nutrient�management�and�disease,�pest,�and�weed�control�in�both�conventional�and�
organic�strawberry�production,�integrated�practices�and�alternative�approaches�have�been�at�the�core�of�
research�to�improve�crop�resilience�and�long-term�sustainability.�In�a�research�project�exploring�the�use�
of�high�tunnel�tabletop�structures�for�soilless�culture�of�organic�strawberries,�we�compared�the�water�
usage�between�a�substrate-based�tabletop�strawberry�system�trial�versus�an�open�field�strawberry�
production�trial�on�certified�organic�land�at�the�University�of�Florida�Plant�Science�Research�and�
Education�Unit�(Citra,�FL)�during�the�2024-205�growing�season.�A�pine�bark�and�compost�mixture�was�
used�as�the�substrate�for�growing�high�tunnel�tabletop�strawberries.�While�overhead�irrigation�was�
employed�for�crop�establishment�and�frost�protection,�together�with�drip�irrigation�for�plasticulture�in�the�
open�field�strawberry�trial,�a�microirrigation�system�with�drippers�supplied�water�and�nutrients�in�the�high�
tunnel�tabletop�strawberry�trial.�During�crop�establishment,�the�high�tunnel�tabletop�system�reduced�per-
plant�water�usage�by�over�80%�relative�to�open�field�production.�The�water�saving�reached�over�70%�
across�the�growing�season.�In�the�per-acre�calculation�using�the�highest-yielding�cultivar�grown�in�each�
trial,�the�tabletop�system�also�demonstrated�a�pronounced�level�of�water�conservation�while�improving�
strawberry�fruit�yield�in�comparison�with�open�field�production.�

BIO:�Yifan�Jing�is�a�Ph.D.�student�in�the�organic�and�integrated�vegetable�cropping�systems�lab�led�by�Dr.�Xin�Zhao.�
His�dissertation�project�focuses�on�developing�tabletop�organic�strawberry�cultivation�systems�using�high�tunnels�
and�locally�available�substrates�toward�enhancing�input�use�efficiency,�crop�resilience,�and�fruit�quality.�



         
      

   
    

 
            

           
              

              
         

 
 

           
            

            
                  

            
       

 
             

             
          

           
             

 
 

            
          

          
            

            
 
 

                
               
              

      

HOW�LOW-COST�CONTINUOUS�SENSOR�ARRAYS�CREATE�A�NEW�MONITORING�
PARADIGM�FOR�UTILITIES�AND�LOCAL�GOVERNMENTS�

Alex�Johnson�
Virridy,�Boulder�CO�USA�

Effective�water-quality�management�requires�data�that�are�both�timely�and�spatially�representative.�
Yet�most�monitoring�programs—whether�for�drinking�water,�recreational�water,�or�stormwater�
compliance—still�rely�on�discrete�grab�sampling�and�culture-based�assays�for�E.�coli,�which�provide�
results�only�after�18–48�hours�and�often�miss�short-duration�or�localized�contamination�events.�This�
limitation�constrains�public-health�protection,�regulatory�compliance,�and�adaptive�watershed�
management.�

Virridy’s�Lume™�technology�represents�a�step-change�in�microbial�monitoring�by�combining�tryptophan-
like�fluorescence�(TLF)�sensing�with�machine-learning�analytics�to�continuously�estimate�E.�coli�
contamination�risk.�Each�Lume�sensor�operates�autonomously�and�transmits�near-real-time�data�via�
cellular�or�satellite�link�to�a�secure�cloud�dashboard�and�API.�Arrays�of�these�low-cost�sensors�can�be�
deployed�across�watersheds,�stormwater�networks,�or�distributed�drinking�water�systems�to�provide�
continuous,�in-situ,�quantitative�estimates�of�fecal�contamination.�

Arrays�overcome�the�spatial�and�temporal�gaps�inherent�to�grab-sample�programs.�By�recording�
measurements�every�few�minutes�and�bracketing�key�reaches,�confluences,�or�outfalls,�they�detect�
transient�pollution�pulses,�localize�contamination�sources,�and�verify�remediation�outcomes.�
Continuous�datasets�support�same-day�risk�communication,�better�public�advisories,�and�faster�
regulatory�response—while�reducing�the�logistical�and�financial�burden�of�field�sampling�and�laboratory�
analysis.�

This�presentation�discusses�how�low-cost�fluorescence-based�arrays�are�transforming�monitoring�from�a�
compliance-oriented�activity�to�a�proactive,�information-rich�management�system.�Applications�in�
drinking�water�safety,�recreational�water�advisories,�and�stormwater�infrastructure�management�
demonstrate�that�digital,�autonomous�monitoring�networks�can�deliver�higher�data�density,�improved�
decision�accuracy,�and�greater�transparency�for�utilities,�regulators,�and�the�public�alike.�

BIO:�Alex�Johnson�is�Chief�Strategy�Officer�at�Virridy,�a�technology�company�advancing�digital�monitoring�and�
carbon�finance�solutions�for�global�water�resilience.�He�leads�Virridy’s�strategy�to�scale�low-cost,�continuous�
sensor�networks�and�data-driven�management�systems�that�help�utilities�and�governments�improve�water�quality,�
public�health,�and�climate�outcomes.�



         
      

                 
               

             
            

              
              

            
     

                  
                

    

  

    

 

 
 

 

 
 

 

 

 

  

 
 

       

      
   

   
  

 
   

      
    

    

          

      
  

    

      
   

  

    

 

  

Panel�Session:�New�Frontiers�of�Remote�Sensing�in�Hydrology�
Chair/Moderator:�Jasmeet�Judge� Co-convener:�Nargiza�Ludgate�

The�session�will�be�conducted�as�a�world�cafe-style�lightning�talks�followed�by�rotating�discussions�with�a�
total�duration�of�90�minutes.�The�interactive�session�explores�the�emerging�frontiers�of�remote�sensing�
technologies�in�hydrology�across�diverse�sectors,�including�GeoHealth�(Antar�Jutla,�ESE)�,�Terrestrial�
water�(John�Conklin,�MAE),�Aquaculture�(Shirley�Baker,�SFFGS),�Geology�(Mickey�MacKie,�GEOL),�
Bathymetry�(Peter�Ifju,�ECE/MAE)�etc.�Designed�as�a�World�Café-style�session,�this�format�promotes�
dynamic�dialogue�through�short�lightning�talks�followed�by�small-group�rotating�discussions.�The�goal�is�
to�promote�multidisciplinary�dialogues,�peer�exchange,�and�practical�insights�into�the�real-world�
applications�of�remote�sensing.�

The�session�will�be�organized�as:�0-5�min�Welcome�&�overview;�5-80�min�Café�Rotations�(4�tables�X15�
min;�0-3�min�lightning�talk�at�each�table;�3-14�minutes�interactive�discussion;�14-15�min�rotation);�80-90�
minutes�takeaways�and�summary�

Lightning�Talk�Title� First� Last� Affiliatio� Email�Address�
Name� Name� n�

Session�
Organizer�

Welcome�&�overview� Jasmeet� Judge� CRS� jasmeet@ufl.edu�

Speaker�1� From�space�to�species:�
GeoHealth�Innovations�for�
climate-sensitive�disease�and�
nutrition�surveillance�

Antarpree�
t�

Jutla� ESE� Antar.juta@ufl.edu�

Speaker�2� New�frontiers�in�aquaculture�
monitoring�for�water�quality�

Shirley� Baker� SFFGS� Sbaker25@ufl.edu�

Speaker�3� Remote�sensing�in�glaciology� Mickey� MacKie� GEOL� Emackie@ufl.edu�

Speaker�4� UAV-based�remote�sensing�for�
underwater�applications�

Peter� Ifju� ECE/MAE� ifju@ufl.edu�

Speaker�5� Sensors�for�next�generation� John� Conklin� MAE� conklin@ufl.edu�
gravitational�measurements�for�
terrestrial�water�



        
    

      

      

 

               
             

           
           

                 
                

             
             

              
                

                 
              
              

             
           

              
                  

               
               
         

 

              
            

            
           

  

PFAS�CONCENTRATIONS�AND�PARTITIONING�TRENDS�IN�WASTEWATER�AND�
DRINKING�WATER�TREATMENT�WASTES�
Jonathan�D.�Judy1�and�Caleb�Gravesen1�

1University�of�Florida,�Gainesville,�FL,�USA�

Human�activity�results�in�a�variety�of�waste�streams�that�require�management.�Drinking�water�treatment�
often�produces�a�solid�residual�byproduct�(drinking�water�treatment�residuals,�DWTRs),�as�does�
wastewater�treatment�(biosolids).�These�materials�are�incinerated,�landfilled�and,�whenever�possible,�
beneficially�recycled/land�applied.�However,�public�concerns�exist�that�land-application�of�waste�
residuals�such�as�these�may�result�in�the�release�of�PFAS�into�terrestrial�ecosystems.�Here,�we�present�
recent�findings�examining�occurrence�of�PFAS�in�these�two�different�waste�residuals�in�the�context�of�
residual�properties�and�facility�management�practices.�In�wastewater�treatment,�we�examined�PFAS�
concentrations�and�partition�coefficients�in�biosolids�in�the�context�of�residual�characteristics�including�
oxalate-extractable�Fe�and�Al,�organic�matter�(OM),�dissolved�organic�carbon,�and�total�protein�content.�
Total�PFAS�concentrations�ranged�from�~480�to�3500�µg�PFAS�kg-1�dry�weight.�PFAS�partitioning�to�
biosolids�was�not�only�correlated�with�bulk�OM�but�also�oxalate�extractable�Al�and�Fe�and�protein�
content,�suggesting�that�facilities�generating�biosolids�high�in�these�characteristics�are�likely�to�have�
relatively�high�biosolids�PFAS�content.�For�drinking�water�treatment,�we�examined�PFAS�occurrence�in�
seven�DWTRs,�including�Ca-,�Fe- and�Al-dominated�materials,�and�one�wastewater�effluent�treatment�
residual�(WWETR)�produced�using�aluminum�chlorohydrate�(ACH).�Only�perfluoroalkyl�acids�(PFAAs)�
were�detected,�with�total�PFAA�concentrations�in�the�seven�DWTRs�produced�from�naturally�recharged�
water�sources�ranging�from�0�to�~3.3�µg�kg-1�.�No�PFAS�were�detected�in�either�of�the�Ca-DWTRs�
examined.�Overall,�PFAS�concentrations�in�DWTRs�were�orders�of�magnitude�lower�than�those�in�
biosolids,�with�the�finding�suggesting�that�Ca-DWTRs�are�likely�to�have�below�detect�PFAS�having�
particular�value�in�the�context�of�beneficial�reuse.�

BIO:�Dr.�Judy’s�research�program�focuses�on�examining�interactions�between�contaminants�of�concern�and�
biological�and�non-biological�soil�constituents.�Contaminants�of�interest�include�nanomaterials,�per- and�
polyfluorinated�compounds,�antibiotics,�microplastics�and�nutrients.�Dr.�Judy’s�areas�of�expertise�include�
ecotoxicology,�nano�and�micro�scale�characterization,�metals�analysis�and�environmental�chemistry.�



             
  

               
             

      
     
      
     
      
     
     

 
             
                

              
              

          
           

                
               

                
                    

               
           

             
               
                  
                  

                      
                 

                   
                  

                   
                  

                 
               

                
  

 
 

                 
                      

          

  

Trends�in�the�Novel�Nitrogen�and�Phosphorus�Rates�for�Developing�New�Rates�for�
Citrus�Trees�
Davie�M.�Kadyampakeni�1,�Alisheikh�Atta1,�Kelly�T.�Morgan2,�Mark�A.�Ritenour3,�Muhammad�A.�Shahid4,�
Alan�Wright3,�Flavia�Zambon3,�Kimberly�Morgan5,�Mongi�Zekri6,�Chris�Oswalt7,�and�Danielle�Williams4�

1University�of�Florida,�Lake�Alfred,�FL�
2University�of�Florida,�Gainesville,�FL�
3University�of�Florida,�Fort�Pierce,�FL�
4University�of�Florida,�Quincy,�FL�
5University�of�Florida,�Immokalee,�FL�
6University�of�Florida,�Labelle,�FL�
7University�of�Florida,�Bartow,�FL�

Nutrient�management�practices�have�been�developed�to�suppress�the�problems�associated�with�citrus�
greening�or�huanglongbing�(HLB).�The�leaching�of�plant�nutrients�below�the�root�zone�is�aggravated�by�70–�
80%�because�of�HLB-induced�root�damage.�Leaching�nutrients�from�agricultural�fields�and�citrus�groves�
into�groundwater�sources�may�bring�about�severe�economic�loss�and�environmental�hazards�that�may�
affect�downstream�ecosystems.�Therefore,�researchers�developed�and�evaluated�best�management�
practices�(BMPs)�to�preserve�the�environment�while�maintaining�sustainable�agricultural�productivity.�
Thus,�the�study's�objective�was�to�optimize�site-specific�variable�nitrogen�(N)�and�phosphorus�(P)�rates�on�
tree�growth�of�Hamlin,�Valencia,�and�Satsuma�Mandarin�citrus�tree�growth�and�fruit�yield,�and�
postharvest.�The�studies�were�conducted�on�trees�in�south,�southwest�and�central�Florida�and�the�Florida�
panhandle�from�2022�to�2025.�N�rates�varied�100�to�300�lbs/acre�while�P�treatments�varied�from�0�to�80�
lbs/acre�per�year.�The�experiment�was�arranged�in�a�randomized�complete�block�design�with�four�
replications.�Semi-annually,�soil�and�nutrient�concentration,�trunk�cross-sectional�area,�and�canopy�
volume�were�determined�while�fruit�yield�and�postharvest�attributes�were�analyzed�annually.�Results�
indicated�a�significant�soil�ammonium�nitrogen�(NH4-N)�and�nitrate�nitrogen�(NO3-N)�in�the�topsoil�layer.�
Similarly,�soil�NH4-N,�was�higher�by�a�factor�of�1.5–2.0×�in�the�lower�soil�layers�~�indicating�limited�
leaching.�Soil�NH4-N�is�a�buffer�for�soil�NO3-N,�and�soil�NO3-N�was�detected�significantly�in�the�topsoil�
layer,�with�a�significant�amount�of�soil�NH4-N�and�NO3-N�in�the�top�(0–6�in)�soil�layer.�Soil�P�and�K�were�
significantly�accumulated�in�the�topsoil�layer�regardless�of�the�nutrient�rates.�This�implied�that�soil�P�was�
not�liable�to�leach�substantially�in�the�soil.�Soil�K�might�be�prone�to�leaching�because�of�excess�irrigation�
and�rainfall.�No�differences�were�determined�in�fruit�yield�and�juice�quality,�though�excess�levels�of�leaf�P�
were�observed�in�the�Florida�panhandle,�suggesting�the�need�for�a�lower�P�rate�or�complete�omission�of�P�
in�the�fertilization�programs�of�Satsuma�Mandarins.�Impacts�from�N�and�P�rates�on�fruit�yield,�quality�and�
tree�size�appear�to�be�more�site-specific�driven�by�either�soil�characteristics�such�as�soil�pH,�cation�
exchange�capacity,�and�horticultural�management.�Results�in�the�fourth�and�fifth�years�of�the�project�
should�help�confirm�these�observations�and�lead�to�new�guidelines�in�N�and�P�fertilization�in�HLB-
affected�citrus.�

BIO:�Dr.�Kadyampakeni�is�an�Associate�Professor�of�Soil,�Water,�and�Ecosystem�Sciences�located�at�Citrus�REC,�
Lake�Alfred,�FL.�He�is�the�UF�Water�Institute�Early�Career�Fellow�and�a�Fellow�of�the�African�Academy�of�Science.�His�
research�interests�focus�on�best�water�and�nutrient�management�practices.�



        
  
            

      
              

              
     

              
           

                  
 

             
            

           
              

            
               

                 
          

           
             

              
            
                

           
              

               
            

          
            

              
              

     
 

                
                

                   

  

Incorporating�Operational�Decision-Making�to�Forecast�Estuarine�Discharges�and�
Water�Quality�
Enrique�Orozco�López1,�David�Kaplan1,�Nikolay�Bliznyuk2,�Mauricio�Arias3,�Maitane�Olabarrieta1,�José�
González1,�Eric�Milbrandt4,�and�Edward�Phlips5�

1Engineering�School�of�Sustainable�Infrastructure�and�Environment,�University�of�Florida,�Gainesville,�32611,�United�States.�
2Departments�of�Agricultural�and�Biological�Engineering,�Statistics�and�Electrical�&�Computer�Engineering,�University�of�

Florida,�Gainesville,�32611,�United�States.�
3Department�of�Civil�and�Environmental�Engineering,�University�of�South�Florida,�Tampa,�33620,�United�States.�
4Sanibel-Captiva�Conservation�Foundation,�900A�Tarpon�Bay�Road,�Sanibel,�FL,�USA�33957�
5School�of�Forestry,�Fisheries�and�Geomatics�Sciences,�University�of�Florida,�7922�NW�71st�Street,�Gainesville,�FL,�USA�32653�

Forecasting�in�managed�water�systems�presents�significant�challenges�due�to�the�unpredictable�nature�
of�anthropogenic�interventions.�Traditional�hydrological�models�often�struggle�to�capture�the�complex�
interactions�between�regulatory�actions,�natural�drivers,�and�system�responses,�whereas�data-driven�
frameworks�may�offer�greater�flexibility�and�adaptability�to�handle�such�complexity�efficiently.�This�study�
introduces�an�operational,�medium-range�(i.e.,�1-2�week)�forecasting�framework�using�a�Transformer�
Neural�Network�(TNN)�to�predict�discharges�from�Lake�Okeechobee,�a�pivotal�component�of�a�highly�
regulated�water�system�in�Florida�(USA),�and�their�downstream�impacts�on�water�quality�in�the�St.�Lucie�
and�Caloosahatchee�estuaries.�The�model�integrates�spatiotemporal�precipitation�forecasts�from�
NOAA’s�Global�Forecasting�System�and�regional�hydrological�observations�to�forecast�freshwater�
discharges�and�estuarine�water�quality,�sequentially�propagating�predictions�through�a�network�of�lake�
and�canal�nodes�to�capture�both�natural�variability�and�management-driven�flows.�The�TNN�forecasts�
lake�stages,�canal�discharges,�and�estuarine�water�quality�indicators�(temperature,�salinity,�conductivity)�
over�a�10-day�horizon,�achieving�good�overall�accuracy�(average�KGE�=�0.70,�NSE�=�0.67)�while�
outperforming�ensemble�learning�(XGBoost)�and�numerical�hydrological�forecasting�models�(the�National�
Water�Model).�While�the�TNN�can�robustly�forecast�hydrologic�responses�at�upstream�control�points,�
forecast�skill�declines�with�increasing�lead�time�in�areas�heavily�influenced�by�human�operations.�Despite�
these�limitations,�the�framework�successfully�reproduced�major�runoff�events,�baseflow�variations,�and�
downstream�estuarine�water�quality�impacts,�offering�substantial�improvements�over�existing�decision-
support�tools.�By�integrating�AI-driven�modeling�with�operational�hydrological�forecasting,�this�framework�
enhances�water�management�strategies�for�Lake�Okeechobee�and�offers�a�scalable�approach�for�other�
managed�water�systems�where�regulatory�frameworks�and�human�decision-making�play�a�central�role�in�
controlling�lake�and�reservoir�discharges.�

BIO:�Dr.�David�Kaplan�is�a�Professor�in�the�Department�of�Environmental�Engineering�Sciences�within�the�
Engineering�School�of�Sustainable�Infrastructure�and�Environment�at�the�University�of�Florida.�He�also�serves�as�
Director�of�the�Howard�T.�Odum�Center�for�Wetlands�and�Associate�Director�of�the�UF�Center�for�Coastal�Solutions.�



        
      

      
      

 
             

              
               

              
             

              
             

            
             

              
              

                 
                 

                
                      

                   
                   

               
            

              
    

 
 

                  
                 

                 
              

 

 

  

Recharge�Wetlands�for�Environmental�Restoration�and�Public�Access�
Chris�Keller1,�Kristen�Sealey2,�Rick�Hutton2�

1Wetland�Solutions,�Inc.,�Gainesville,�FL,�USA�
2Gainesville�Regional�Utilities,�Gainesville,�FL�USA�

Gainesville�Regional�Utilities�(GRU)�has�implemented�a�series�of�constructed�wetland�projects�that�
improve�water�quality,�support�local�and�regional�ecosystems,�and�provide�beneficial�use�of�reclaimed�
water.�GRU�began�operating�its�first�demonstration�recharge�wetland�at�the�Kanapaha�Middle�School�in�
2008�and�currently�operates�three�recharge�wetland�systems,�in�addition�to�the�Sweetwater�Wetlands�
Park.�Typical�constructed�wetland�projects�discharge�to�downstream�surface�waters.�In�contrast,�the�
reclaimed�water�applied�to�recharge�wetlands�discharges�to�groundwater�as�it�infiltrates�through�the�
subsurface�soils�and�replenishes�aquifer�levels.�The�application�rate,�and�therefore�recharge�wetland�
size,�is�controlled�by�regulatory�hydraulic�loading�limits,�nutrient�removal�requirements,�subsurface�
hydrogeologic�conditions,�and�the�hydrologic�needs�of�the�wetland�plant�community.�Natural�wetland�
biogeochemical�processes�reduce�nitrogen�to�low�levels�as�water�moves�through�the�surface�water�
compartment�and�percolates�into�the�ground.�The�data�collected�from�these�systems�demonstrates�the�
ability�to�attain�exceptional�finished�water�quality�with�nitrate�levels�well�below�1�mg/L�and�total�nitrogen�
below�3�mg/L.�GRU�has�a�project�underway�to�create�a�groundwater�recharge�wetland�park�in�western�
Alachua�County�to�increase�aquifer�recharge�and�support�flows�to�the�Santa�Fe�and�Ichetucknee�Rivers.�
The�new�wetland�will�be�located�on�a�75-acre�site�and�will�provide�up�to�3�million�gallons�per�day�(MGD)�of�
recharge�initially,�with�plans�to�expand�up�to�5�MGD.�This�project�is�part�of�the�North�Florida�Regional�
Water�Supply�Plan�and�is�a�centerpiece�in�GRU’s�water�reuse�program�that�will�allow�GRU�to�continue�to�
provide�100�percent�beneficial�reuse�of�reclaimed�water.�The�presentation�will�provide�an�overview�of�
GRU’s�experience�with�constructed�wetlands,�summarize�performance�and�water�quality�data,�highlight�
ecological�and�community�benefits,�and�share�an�update�on�the�groundwater�recharge�wetland�project�
currently�under�development.�

BIO:�Mr.�Keller�is�the�president�and�a�senior�engineer�at�Wetland�Solutions,�Inc.,�an�environmental�consulting�firm�
that�specializes�in�the�study�and�design�of�natural�systems�for�water�quality�improvement,�habitat�creation,�and�
public�use.�He�holds�bachelor’s�and�master’s�degrees�in�environmental�engineering�from�the�University�of�Florida,�is�
a�Professional�Wetland�Scientist,�and�maintains�Professional�Engineering�licenses�in�Florida,�South�Carolina,�and�
Oregon.�



          
 

        
          

            
               

 
               

               
                

       
              

                  
              
               

               
               

             
                 

                
              

              
              

           
             

          
  

 
              
                  

 
 

                
                

              
      

  

Regulations,�Research,�and�Reaching�Out:�The�Martin�County�Water�Ambassadors�
Program�
Elizabeth�Kelly1,�Lisa�Krimsky2,�and�Vincent�Encomio3�

1Martin�County�Public�Works�Environmental�Resource�Division,�Stuart,�FL,�USA�
2�Florida�Sea�Grant,�UF-IFAS�Extension�Southeast�District,�Ft.�Pierce,�FL,�USA�
3�Florida�Sea�Grant�Extension,�UF-IFAS�Extension�Martin�and�St.�Lucie�Counties,�Stuart,�FL,�USA�

Since�2016,�Martin�County�Public�Works�and�the�UF/IFAS�Florida�Sea�Grant�Extension�Program�have�
collaborated�on�a�program�called�Water�Ambassadors.�The�program�originated�from�the�need�for�public�
outreach�as�part�of�the�County’s�Municipal�Separate�Storm�Sewer�System�(MS4)�and�has�expanded�to�
encompass�research,�community�events,�and�educational�experiences.�
Water�Ambassadors�was�originally�a�series�of�one-day�workshops�combined�with�special�events�and�
talks�at�local�events�and�HOAs.�The�focus�during�the�first�years�was�to�promote�increased�awareness�and�
fostering�behavioral�change�toward�reducing�the�use�of�fertilizer�and�pesticides.�The�program�closely�
followed�the�development�of�the�County�Fertilizer�Ordinance�and�grew�to�include�information�on�how�
human�activities�result�in�stormwater�pollution�and�how�changes�in�behavior�can�help�reduce�stormwater�
pollutant�loads.�Graduates�of�the�program�receive�continued�education�on�topics�such�as�regional�water�
management�projects,�water�quality�and�harmful�algal�blooms,�ecosystem�health�and�restoration,�and�
best�practices�and�citizen�engagement.�The�program�was�a�strong�voice�for�science�and�the�public�during�
the�cyanobacteria�blooms�in�the�St.�Lucie�River�in�2018�and�thrived�during�COVID-19�shutdowns�by�
moving�to�webinars�that�reached�researchers,�agencies,�and�residents�throughout�the�state�of�Florida.�
Since�2020,�more�than�2,000�individuals�have�participated�in�webinars�and�have�become�knowledgeable�
and�motivated�volunteers�in�the�community.�Pretests�and�posttests�are�used�to�determine�attendee�
interest/satisfaction,�knowledge�gained,�and�willingness�to�adopt�new�behaviors.�Follow-up�evaluations�
indicate�that�68%�of�participants�have�adopted�best�practices,�including�volunteering,�participating�in�
community�science�efforts,�contacting�elected�officials,�and�adopting�Florida-Friendly�Landscaping�
practices.�

Future�work�includes�presentation�of�results�from�County�research�and�projects,�public�workdays,�and�
citizen�science�on�water�quality,�inspired�by�Havens�et�al�2012�“A�Practical�Guide�to�Estuary�Living.”�

BIO:�Elizabeth�Kelly,�Ph.D.,�PWS,�Certified�Ecologist,�is�a�research�scientist�investigating�the�impact�of�microbial�
ecology,�soils,�and�hydrology�on�water�quality�(FIB,�HABs,�and�nutrients)�in�freshwater,�coastal,�and�estuarine�
environments.�She�is�the�Environmental�Scientist�at�Martin�County’s�Environmental�Resource�Division�and�manages�
the�County�NPDES�MS4�program.�



              
 

  
         

 
              

                 
                

              
                    
              

                  
             
                 
                

              
             

              
                  

                 
                 

                    
               

                 
              

             
                 
               

              
               

           
             

               
                
           

 
  

labyrinth�to�fort:�on�the�opacities�of�rivers�and�the�ethnographic�promise�of�bringing�
close�
Richard�Kernaghan�

Department�of�Anthropology,�University�of�Florida,�Gainesville,�FL,�USA�

When�waters�recede�during�catastrophic�drought�to�reveal�colonial�remains�of�a�Portuguese�garrison—as�
they�did�in�2024�near�the�Brazilian�Amazon�city�of�Tabatinga—what�might�that�suggest�about�the�ways�
rivers�not�only�have�territories�but�contribute�to�legal�phenomena?�This�paper�is�an�exercise�in�
ethnographic�description,�focused�on�passage�through�a�dense�network�of�intermittent�streams,�not�far�
from�where�that�Portuguese�fort�once�stood�on�the�main�course�of�the�Amazon�River�in�what�is�today�the�
triple�border�region�of�Peru,�Colombia,�and�Brazil.�From�experiences�of�water�transportation�guided�
through�a�maze�of�tiny�channels�on�the�Peruvian�side�of�the�river,�I�describe�material�complexities�of�
terrains�that�in�high�water�season�oscillate�between�worlds�ordinary�and�other�legally�proscribed—�
namely�coca�and�its�traffic.�Those�worlds�run�together�yet�remain�separate�in�a�landscape�that�mixes�
peoples�and�nationalities�with�different�kinds�of�claims�to�the�earth.�How�to�appreciate�what�is�
unfathomable�between�distances�contiguous�to�one�another?�How�to�recognize�what�a�maze�of�
temporary�streams�confers�to�relationships�saturated�with�(il)legality?�And�when�might�labyrinths�of�
water�find�their�counter-image�in�barrier�fortifications—even�in�the�remains�of�frontier�forts�beckoning�
from�the�past?�Here�I�focus�on�empirical�qualities�of�water,�light,�and�shadow,�which�are�no�less�
contiguous�yet�appear�to�be�of�little�consequence�in�lived�situations�where�the�legal�weight�of�bordering�
nation-states�feels�at�times�overbearing�and�at�others�seemingly�fades�away.�Sitting�near�the�bow�of�a�
speedboat,�it�is�easy�to�imagine�the�lines�of�the�path�to�follow�within�this�floodplain�thicket,�but�when�the�
person�operating�the�engine�from�the�stern�takes�unexpected�shortcuts,�is�it�whim�or�evasive�
maneuvering?�We�see�the�same�terrain,�but�not�the�same�opportunities�it�offers.�Now�and�then,�boats�
approach�in�the�opposite�direction�passing�by�with�gestures�that�lend�themselves�to�uncertain�
interpretation.�Greeting�waves�cross�paths�with�hunched�bodies�pointing�straight�ahead�like�arrows,�
never�returning�our�gaze.�Along�this�route�opaque�things�appear�between�what�can�be�seen�and�that�
which�is�barely�perceived.�An�apprehensive�“air”�makes�the�skin�suddenly�bristle,�leaving�imaginations�to�
wander,�creating�a�ground�for�legal�dangers�to�swell.�Faced�with�opacities—premonitions�of�hidden�
forces,�distances�always�at�hand—there�are�techniques�for�contending�with�what�can�never�be�rendered�
transparent.�This�presentation�brings�together�three:�techniques�for�motoring�watercraft�through�
labyrinthine�streams;�techniques�for�facing�atmospheres�laden�there�with�peril;�and�techniques�for�
describing�complexities�of�terrain.�These�“skills”�matter�because�they�bring�close�what�rivers�confer�to�
legal�phenomena,�including�afterlives�of�law�persisting�still�in�this�part�of�Amazonia�where�the�seasonal�
pulse�of�floods�threatens�now�to�contract�in�even�greater�extremes.�



            
           

 
  

       
 
 

              
             

              
               

              
                

            
                

               
                

                
             

             
           

 
 
  

Assessing�Salt�Marsh�Degradation�and�Flood�Vulnerability�in�the�Tampa�Bay�Area�
(2015–2025)�Using�Remote�Sensing:�Impacts�of�Urban�Development�and�Sea�Level�
Rise�
Rachel�Kerr�

University�of�South�Florida,�Tampa,�FL,�USA�

Salt�marshes�are�a�vital�component�of�Tampa�Bay's�coastal�ecosystem,�providing�flood�regulation,�
supporting�carbon�sequestration,�and�sustaining�biodiversity.�Between�2015�and�2025,�Tampa�Bay�has�
experienced�significant�urban�growth�and�rising�sea�levels,�posing�threats�to�marsh�stability�and�
increasing�flood�risk�for�surrounding�communities.�This�study�aims�to�quantify�changes�in�salt�marsh�
extent�and�vegetation�condition�in�Tampa�Bay�over�this�period,�evaluate�how�marsh�degradation�
influences�flood�vulnerability,�and�examine�the�effects�of�urban�development�and�sea�level�rise�on�these�
dynamics.Geographic�information�systems�and�remotely�sensed�data�will�be�used,�including�surface�
water�products,�land�cover�and�land�use�datasets�such�as�the�United�States�Geological�Survey�National�
Land�Cover�Database,�and�county�level�socioeconomic�datasets,�to�assess�changes�in�Tampa�Bay’s�salt�
marshes�and�quantify�wetland�loss�from�2015�to�2025.�By�integrating�this�data�with�literature�and�
government�reports�on�urban�development�and�sea�level�rise,�the�study�will�link�marsh�degradation�to�
flood�risk�and�urban�pressures.�This�approach�highlights�the�relevance�of�geographic�information�
systems�and�remote�sensing�for�understanding�coastal�hydrology,�supports�water�practitioners�in�flood�
and�wetland�management,�and�contributes�to�ecological�conservation�and�planning�strategies.�



        
                  

      

      

     

 

              
                
               

              
              

              
            
                

    

 

              
          

             
           

                
                  

                 
   

 

              
                 
             

        

  

HOW�TO�identify�the�expert�in�the�room�
Kellie�Keys�1�[Session�with�Cynthia�Barnett�2,�Angela�Bradbery�2,�Jason�Evans�3,�and�Andrew�Opel�1]�

1Florida�State�University,�Tallahassee,�FL,�USA�

2University�of�Florida,�Gainesville,�FL�USA�

3Stetson�University,�DeLand,�FL,�USA�

This�presentation�will�cover�basic�concepts�of�strategic�communication.�Specifically,�we�will�explain�and�
explore�the�ideas�of�target�audiences�and�expertise�as�they�relate�to�scientific�communication.�We�will�
discuss�why�identifying�target�audiences�may�be�“the�most�important�factor�to�consider�when�tailoring�
scientific�communication”�(Hutchings,�2021)�and�describe�why�asking�simple�questions�like�“Who�am�I�
trying�to�reach?”�and�“Where�will�they�encounter�this�information?”�can�dramatically�increase�the�
comprehension�and�acceptance�of�scientific�information�by�the�audiences�who�most�need�to�understand�
it.�Good�communication�in�business�involves�considering�the�demographics,�motivations,�and�behaviors�
of�groups�of�people�(Gibson,�2025).�This�same�approach�can�be�applied�for�creating�effective,�engaging,�
and�memorable�science�communication.�

Understanding�target�audiences�will�prepare�us�to�explore�the�different�meanings�of�expertise.�Expertise�
is�commonly�acknowledged�among�researchers�in�connection�with�academic�accomplishment.�
However,�recognizing�the�significance�of�expertise�gained�through�lived�experience�can�provide�scientists�
“insight�into�stakeholders’�needs�and�concerns,�enabling�development�of�better�communication�
products”�(Stephens�&�DeLorme,�2024).�Stated�simply,�sometimes�the�expert�in�the�room�is�the�person�
who�holds�valuable�information�about�a�community�or�a�place�which�may�be�necessary�to�the�success�of�
an�outreach�effort.�Elevating�and�centering�this�type�of�knowledge�can�avoid�wasted�effort�and�lead�to�
successful�communication�endeavors.�

BIO:�Kellie�Keys�teaches�environmental�communication�and�is�the�communication�director�for�the�
Wakulla�Springs�Lab�at�FSU.�She�leads�tours�of�the�Wakulla�springshed�which�are�designed�to�make�
complex�information�friendly�and�accessible�to�the�public.�The�team�also�researches�environmental�
communication�techniques�and�produces�scientifically�accurate�educational�videos.�



       
             

   
      
         

        
 

              
             

             
           

             
 

              
            

              
            

             
             

 
              

           
               

              
            

         
 
 

                 
                  

            
                   

                 
          

  

Sustainable�water-ecosystem�development�through�city-university�partnership�
Jun�Kim1,2,�Sabrina�Roggero1,�Hailey�Bauer1,�Maya�Stuhlmann1,�Maks�Kruc1,�Nolan�Nguyen1,3,�Aaron�
Medley2,�Gary�Hubbard3�

1Florida�Polytechnic�University,�Lakeland,�FL,�USA�
2Florida�Industrial�and�Phosphate�Research�Institute,�Bartow,�FL,�USA�
3City�of�Winter�Haven,�Winter�Haven,�FL,�USA�

Florida�Polytechnic�University�(FPU)�partnered�with�the�City�of�Winter�Haven�to�address�technical�
challenges�and�foster�innovation�and�community�development:�improving�the�city’s�water�quality�and�
treatment�processes.�In�exchange�for�FPU’s�advanced�analytical�expertise,�the�city�offered�real-world�
applications�for�FPU�students.�Environmental�engineering�undergraduates�gained�extensive�knowledge�of�
water�management�by�conducting�weekly�samplings�for�9�water�treatment�plants�(WTPs).�

Through�the�on-site�fieldwork,�students�gained�practical�skills�in�using�portable�probes,�proper�sample�
handling,�and�analyzing�physicochemical�properties.�They�also�honed�their�analytical�skills�using�
software�like�ArcGIS,�AutoCAD,�statistical�tools,�and�proficiency�in�operating�instruments,�such�as�Ion�
Chromatograph�(IC),�Total�Organic�Carbon�(TOC)�analyzer,�and�Inductively�Coupled�Plasma�Mass�
Spectrometry�(ICP-MS).�Students�and�the�Principal�Investigator�investigated�over�900�water�quality�data�
points�and�developed�data-driven�decision�tools�to�enhance�the�water�treatment�process.�

The�insights�from�this�project�have�directly�shaped�FPU’s�curriculum,�integrating�the�procedures�into�
courses,�such�as�Foundations�of�Environmental�Engineering�(ENV�2003),�Physicochemical�Processes�
(ENV�4412),�and�Water�and�Wastewater�Treatment�(ENV�4514).�The�collaboration�has�fostered�a�new�
generation�of�highly�skilled�and�project-oriented�graduates�prepared�for�positions�in�the�utility�industry�
and�local�government.�Beyond�the�curriculum,�the�initiative�also�enabled�continuous�community�
engagement�through�internships,�capstone�projects,�K-12�outreach,�and�more.�

BIO:�Dr.�Kim�is�a�Technical�Advisory�Committee�member�of�the�Florida�Industrial�and�Phosphate�Research�Institute�
and�a�faculty�member�at�Florida�Polytechnic�University.�For�over�20�years,�Dr.�Kim’s�research�has�focused�on�
advanced�water�treatment�processes�for�residential�drinking�water,�seawater�desalination,�municipal�wastewater,�
ultrapure�water,�and�industrial�process�waters.�Dr.�Kim�holds�leadership�roles�in�the�water�industry,�such�as�a�voting�
member�of�the�NSF�Joint�Committee�for�ANSI�National�Standards.�Dr.�Kim�received�numerous�awards,�including�the�
WQA's�Next�Gen�award�and�KSCEA’s�faculty�of�the�year.�



            
      

         
 

                     
             

             
 

                
              
              

  
 

             
            

                
               

                  
             

  
 

                
              

              
               

                
               
       

 
 

               
       

  

Benthic�Flux�to�the�Suwannee�River�Between�Dowling�Park�and�Ellaville,�Florida�
Jeffrey�N.�King�and�Douglas�Durden�

Suwannee�River�Water�Management�District,�Live�Oak,�FL,�USA�

Benthic�flux�is�the�flow�rate�across�the�bed�of�a�water�body�per�unit�area�of�bed.�Benthic�flux�includes�
discharge�and�recharge�components;�baseflow�and�springflow�are�benthic�discharge�fluxes�from�the�
subsurface�to�a�stream.�Streamflow�is�the�sum�of�surface-runoff�and�benthic�flux.�

The�Cody�Escarpment�is�a�geologic�transition�in�Northern�Florida�that�conforms�to�an�eroded�Pleistocene�
shoreline.�The�Floridan�aquifer�system�is�unconfined�downgradient�of�the�escarpment�toe�and�confined�
upgradient�of�the�escarpment�head.�The�Suwannee�River�flows�across�the�escarpment�near�White�
Springs,�Florida.�

The�USGS�measured�and�published�Suwannee�River�streamflow�at�Dowling�Park�and�Ellaville,�
downstream�of�the�escarpment.�Annual-averaged,�measured�streamflow�decreased�190�cubic�feet�per�
second�(cfs)�from�Ellaville�to�Dowling�Park�during�2001.�In�version�1.1�of�NFSEG,�SRWMD�simulated�
order-of-magnitude�10^[0]�cfs�surface�runoff�to�this�15-mile�reach�during�2001.�Most�precipitation�on�this�
unconfined�part�of�the�Floridan�infiltrates�to�the�aquifer�and�does�not�run�off.�Precipitation�on�this�reach�
was�order-of-magnitude�10^[0]�cfs�in�2001;�evaporation�from�this�reach�is�order-of-magnitude�equivalent�
to�precipitation.�

Almost�all�the�190-cfs�decrease�in�measured�streamflow�from�Ellaville�to�Dowling�Park�fluxed�to�the�
subsurface�during�2001.�Preliminarily,�benthic�recharge�flux�to�the�Suwannee�River�from�Ellaville�to�
Dowling�Park�was�order-of-magnitude�10^[-1]�foot�per�day�during�2001.�Consequently,�the�Floridan�aquifer�
system�does�not�net-baseflow�to�the�Suwannee�River�along�this�reach,�at�the�annual�timescale.�
Published�analyses�showed�(i)�this�to�also�be�a�net-benthic-recharge�reach�during�2001�and�2010;�and�
that�(ii)�the�Floridan�aquifer�system�net-baseflowed�to�the�Suwannee�River�downstream�and�upstream�of�
this�reach�during�2001,�2009,�and�2010.�

BIO:�Dr.�King�and�Mr.�Durden�support�Floridians�as�engineering�scientists�by�simulating�groundwater�flow,�
springflow,�and�benthic�flux�in�Northern�Florida.�



           
  

        
 

               
          

           
           

              
              

  
 
  

One�Water�in�Action:�Breaking�Silos,�Building�Resilience,�Managing�Every�Drop�
Kassidy�King�

City�of�Winter�Haven,�Winter�Haven,�FL,�USA�

Successful�One�Water�implementation�relies�as�much�on�public�trust�as�on�technical�performance.�This�
session�examines�how�transparent�communication,�early�engagement,�and�straightforward�storytelling�
can�simplify�complex�issues�and�strengthen�community�understanding.�Through�real-world�examples,�
speakers�will�demonstrate�how�building�relationships�with�residents,�regulators,�and�decision-makers�
fosters�lasting�support�for�integrated�water�initiatives.�Attendees�will�gain�practical�tools�to�communicate�
the�value�of�One�Water,�cultivate�community�champions,�and�reinforce�confidence�that�every�drop—and�
every�dollar—matters.�



           
    
         

         
 

            
                

                 
                 

             
             

              
                 

              
                 

               
                

                  
             

                  
               

                
                  

          
 
 

                  
                   

              

  

NEW�METHODS�FOR�DEVELOPING�MINIMUM�FLOWS�AND�LEVELS�FOR�SPRINGS�IN�
THE�SUWANNEE�RIVER�BASIN�
Sean�King,�Paul�Donsky,�Xiaoqing�Huang�and�Amy�Brown�

Suwannee�River�Water�Management�District,�Live�Oak,�FL,�USA�

The�Suwannee�River�Water�Management�District�(SRWMD)�is�responsible�for�conducting�environmental�
flow�evaluations�to�develop�minimum�flows�and�levels�(MFLs)�for�priority�waterbodies�in�the�region.�These�
MFLs�set�the�limit�at�which�further�withdrawals�would�be�significantly�harmful�to�the�water�resources�or�
ecology�of�the�area.�As�required�by�state�rule,�ten�environmental�values�are�considered�during�the�MFL�
development�process�to�address�important�recreational�and�ecological�aspects�of�each�waterbody�as�
applicable.�The�SRWMD�contains�over�450�identified�springs�including�nineteen�first�magnitude�spring�
systems�and�fourteen�Outstanding�Florida�Springs.�Many�of�these�springs�are�situated�along�the�
Suwannee�and�Santa�Fe�Rivers,�where�river�levels�can�affect�discharge�from�the�springs.�During�river�flood�
events,�tannic�river�water�may�periodically�intrude�into�the�springs,�creating�brown-out�conditions�that�
can�have�negative�effects�on�the�recreational�and�ecological�values�of�these�spring�systems.�This�is�a�
natural�phenomenon�for�these�springs;�however,�data�shows�that�higher�aquifer�levels�can�limit�the�
persistence�of�these�brown-out�conditions�by�creating�a�head�gradient�that�lessens�the�amount�of�river�
water�that�can�enter�a�spring.�To�address�these�flood�events�in�the�MFL�evaluation�process,�SRWMD�staff�
are�utilizing�flow�estimation�techniques�and�two-dimensional�hydrologic�models�that�account�for�aquifer�
levels,�spring�flows,�and�river�levels.�We�have�proposed�new�and�modified�MFL�metrics�that�focus�on�the�
unique�characteristics�of�springs�in�the�Suwannee�River�basin,�such�as�maintaining�flow�velocities�that�
scour�away�algal�mats�and�flush�sediment�from�gravel�bed�habitats.�The�frequency�and�duration�of�
brown-out�conditions�due�to�river�intrusion�events�appears�to�be�a�promising�new�metric�that�is�linked�to�
aquifer�levels�and�can�be�exacerbated�by�groundwater�withdrawals.�

BIO:�Dr.�King�is�the�Minimum�Flows�and�Water�Levels�Office�Chief�at�the�Suwannee�River�Water�Management�
District�where�he�serves�as�a�technical�expert�in�aquatic�ecology�and�water�resources�engineering�and�leads�a�team�
of�scientists�and�engineers�to�establish�MFLs�for�priority�waterbodies�and�develop�hydrologic�models.�



        
   

              
     

         
         
               
         

        
 

               
           

           
              

               
            

            
 

                
            
              

             
              
            

              
               

             
             

      
 

           
              

           
              

     
 
 

                    
                  

            

  

Emerging�Contaminants�Discovered�Across�Everglades�Matrices:�Water,�Sediment,�
and�Manatee�Feces�
Emily�Kintzele1,�Baylie�Reisch1,�Angelica�Ahrens2,�Maite�de�Maria3,�Nolan�Lyons1,�Bridget�B.�Baker4,�
Margaret�Hunter5,�Tracie�R.�Baker1�

1University�of�Florida,�Department�of�Environmental�and�Global�Health�
2University�of�Florida,�Department�of�Microbiology�and�Cell�Science�
3Cherokee�Nation�System�Solutions�in�support�of�U.S�Geological�Survey,�Wetland�and�Aquatic�Research�Center�
4University�of�Florida,�Department�of�Wildlife�Ecology�and�Conservation�
5U.S�Geological�Survey,�Wetland�and�Aquatic�Research�Center�

Water�quality�parameters�from�12�sites�spanning�the�Gulf�to�the�Atlantic�Ocean�documented�the�co-
occurrence�of�microplastics,�per- and�polyfluoroalkyl�substances�(PFAS),�and�other�emerging�
contaminants�including�pesticides,�pharmaceuticals,�metals,�and�illicit�drugs,�providing�a�broader�
understanding�of�contaminant�drivers�in�this�ecosystem.�The�most�remote�sites�within�the�Everglades�
rivaled�the�contamination�profiles�of�the�metropolitan�area�of�Miami�with�similar,�if�not�higher,�
concentrations�or�counts�of�contaminants.�This�discovery�prompts�further�investigation�into�the�
widespread�nature�and�impact�of�emerging�contaminants�in�natural,�seemingly�pristine,�environments.�

We�further�investigated�microplastics,�defined�as�plastic�particles�5�mm�or�less�in�size,�which�are�
pervasive�pollutants�of�emerging�concern�across�marine�ecosystems.�Microplastics�are�widespread�in�
sediment,�water,�plants,�and�animals,�raising�concern�for�vulnerable�species�such�as�the�Florida�
manatee�(Trichechus�manatus�latirostris).�Ingested�microplastics�can�cause�mechanical�injury�to�the�gut�
lining�and�disrupt�nutritional�balance,�potentially�altering�the�gut�microbiome.�This�study�introduces�a�
novel,�noninvasive�approach�to�evaluate�microplastic�exposure�and�microbiome�shifts�in�manatees�
through�fecal�analysis�of�fresh�and�archived�samples�(2011–2025)�obtained�from�Brevard�County,�Crystal�
River,�and�Everglades�National�Park.�Microplastics�were�detected�in�fecal�samples�dating�back�to�2011,�
with�ongoing�FTIR�analysis�identifying�polymer�types.�Preliminary�16S�rRNA�sequencing�analysis�and�
pairwise�comparisons�are�underway�to�assess�associations�with�water�quality,�dietary,�anthropogenic,�or�
ecological�stressors,�including�unusual�mortality�events.�

Together,�these�investigations�demonstrate�that�Florida’s�waterways,�including�the�protected�Everglades,�
are�impacted�by�diverse�pollutants�with�implications�for�wildlife�and�ecosystem�health.�By�integrating�
microplastic�and�microbiome�analyses�in�manatees�with�ecosystem-scale�contaminant�monitoring,�this�
research�advances�understanding�of�pollutant�exposure�pathways�and�highlights�the�role�of�manatees�as�
sentinel�species�for�conservation�strategies.�

BIO:�Emily�Kintzele�is�a�third�year�Public�Health�PhD�student�at�UF�with�a�One�Health�concentration.�She�conducts�
research�on�environmental�toxicology�doing�field�work�and�using�zebrafish�as�an�animal�model.�Emily�is�focusing�on�
the�Everglades�and�how�emerging�contaminants�affect�environmental,�wildlife,�and�public�health.�



           
             

       
         

 
             

             
             

            
              

            
               

            
              

             
              

              
                

                
             

               
                  

                  
               

              
               

                   
               

              
      

 
 

                  
                   

                  
                

         

  

Can�Eager�Beavers�or�Beaver�Analogs�Rehydrate�Wetlands�in�South-Central�Alaska?�
Michael�Knight1,�Kai�C.�Rains1,�Tyelyn�Brigino1,�Mark�C.�Rains1,�and�Spencer�Johnson2�

1University�of�South�Florida,�Tampa,�FL,�USA�
2Kachemak�Bay�National�Estuarine�Research�Reserve,�Homer,�AK,�USA�

There�is�growing�interest�in�innovative�approaches�to�wetland�restoration�which�can�enhance�
hydrologic�functions,�including�those�that�delay�(i.e.,�lag�functions),�retain�(i.e.,�sink�functions),�
and�release�(i.e.,�source�functions)�water.�In�south-central�Alaska,�wetlands�are�undergoing�a�
multidecadal�drying�trend�caused�by�climate�change�and�isostatic�and/or�tectonic�uplift.�
Simultaneously,�beavers�have�been�extirpated�in�many�parts�of�this�region.�We�are�investigating�
how�restored�beaver�dams�and�constructed�beaver�dam�analogs�(BDAs)�affect�wetland�
hydrology,�including�if,�under�what�circumstances,�and�to�what�extent�they�can�be�used�to�
rehydrate�wetlands.�We�established�study�sites�in�three�adjacent�tributaries�bordered�by�
streamside�wetlands.�We�installed�five�water�level�monitoring�wells�at�each�site�at�60cm�
elevation�intervals,�four�along�the�stream�channel,�including�one�downstream�of�the�treatment�
locations,�and�a�fifth�off-channel.�We�monitored�baseline�water�levels�(hourly�readings)�for�one�
year,�then�instituted�treatments�by�repairing�a�recently�breached�beaver�dam�at�one�site,�
constructing�a�BDA�at�another�site,�and�retaining�the�third�site�as�a�control.�Pre-treatment�water�
levels�were�generally�near�or�above�the�ground�surface,�increasing�periodically�by�up�to�35�cm�
due�to�seasonal�conditions�such�as�fall�precipitation,�including�rain-on-snow�events,�winter�ice�
dams,�and�spring�snowmelt.�Restoration�of�the�beaver�dam�and�construction�of�the�BDA�have�
resulted�in�a�baseline�increase�in�water�levels�up�to�25�cm�above�ground�level�proximal�to�the�
beaver�dam�and�BDA,�and�an�increase�in�the�spatial�extent�of�inundation.�Our�next�steps�are�to�
explore�what�physical�and�hydrologic�features�of�the�beaver�dam�and/or�BDA�control�the�depth,�
extent,�and�duration�of�inundation.�Four�features�will�be�assessed�using�Soil�and�Water�
Assessment�Tool�Plus�(SWAT+)�and�presented:�height�of�the�beaver�dam�or�BDA,�permeability�of�
the�beaver�dam�or�BDA,�height�of�the�water�table�prior�to�the�construction�of�the�beaver�dam�or�
BDA,�and�permeability�of�the�subsurface.�Though�ongoing,�our�study�is�already�serving�as�a�
physical�laboratory�and�demonstration�for�local�partners�to�visually�see�the�effects�of�beaver�
dams�and/or�BDAs�on�wetland�rehydration.�

BIO:�Michael�Knight�is�a�M.S.�student�(Geology)�working�with�the�Ecohydrology�Research�Group�in�the�School�of�
Geosciences�at�the�University�of�South�Florida.�His�research�interest�is�in�the�use�of�field�work�and�hydrologic�
modeling�to�understand�the�connection�of�hydrology�in�the�environment�which�has�led�to�working�on�projects�with�
beaver�dams/�BDAs�in�Alaska�and�modeling�(ArcNLET)�nitrogen�plumes�from�septic�tanks�for�project�evaluation�
(LANLoad)�in�support�of�water�quality�management�in�Florida.�



           
    

             
        
       
      

  
                 

              
                 

             
            

              
   

  
             

               
              

              
               

              
             

                
       

  
            

                   
             

             
             

               
     

  
 

                
                 
                 

 

  

FLUORESCENCE�IN�THE�FIELD:�VALIDATING�AND�APPLYING�A�TLF�SENSOR�TO�
MONITOR�MICROBIAL�WATER�QUALITY�
Whitney�N�Knopp1,2,�Josh�T�Klaus1,�Matt�Ross3,�Mike�Vlah3,�and�Evan�Thomas1,2�

1�University�of�Colorado�Boulder,�Boulder,�CO,�USA�
2�SweetSense�dba�Virridy,�Boulder,�CO�USA�
3�OpenCurrent,�Fort�Collins,�CO�USA�

Over�half�the�world�lacks�access�to�safe�drinking�water,�with�fecal�contamination�cited�as�a�primary�
source�of�pollution.�Microbial�contamination�of�global�surface�waters,�from�sewer�overflows�and�runoff,�
pose�threats�to�humans�during�recreation�and�environmental�health.�E.�coli�is�widely�used�as�an�indicator�
of�fecal�contamination�in�freshwater�systems;�however�existing�monitoring�methods�limit�spatially�and�
temporally�dense�data�collection.�Conventional�regulatory�methods�require�field�sampling,�lab�analysis�
and�incubation,�which�inhibits�capacity�for�action�toward�improving�water�quality�and�transparency�with�
users.�

Tryptophan-like�fluorescence�(TLF)�is�a�wavelength�of�fluorescence�whose�presence�is�correlated�with�
microbial�activity.�TLF�offers�a�mechanism�for�real-time�detection�or�semi-quantification�of�E.�coli.�Here,�
we�present�preliminary�data�on�a�novel�internet-connected�TLF�sensor�that�we�have�developed.�
Approximately�12�sensors�were�deployed�from�March�to�September�2025�in�recreational�surface�waters�
across�the�US�(Boulder,�CO;�Chicago,�IL;�Cleveland,�OH;�Manchester,�MA)�and�France�(Paris).�Sensor�
readings�were�uploaded�daily�via�cellphone�networks.�Grab�samples�were�collected�(weekly�or�daily,�site-
dependent)�collocated�with�deployment�sites�and�enumerated�with�EPA�and�ISO�approved�methods,�
membrane�filtration�and�Colilert.�Using�this�data,�we�built�a�labelled�modelling�dataset�pairing�known�E.�
Coli�concentrations�with�raw�sensor�readings.�

The�model�outputs�categorical�predictions�of�contamination�risk�aligned�with�typical�recreating�
standards,�~�300�CFU/100�mL,�and�low�risk�drinking�water,�<�10�CFU/100�mL,�with�70%�accuracy.�Site-
level�holdout�balanced�accuracies�range�from�65%-90%�using�sensor�data�alone.�Monitoring�applications�
include�safety,�source�attribution�and�regulatory�compliance�of�recreational�waters�and�public�health�
protection,�process�control�and�validation�for�carbon-credit�generating�projects�for�drinking�water.�Next�
steps�include�validation�of�newest�sensor�version�and�pilot�deployment�as�monitoring�technology�for�a�
drinking�water�program�in�Rwanda.�

BIO:�Knopp�is�an�environmental�engineering�PhD�student�at�the�University�of�Colorado�Boulder�and�an�
environmental�engineer�with�Virridy.�Her�research�validates�and�applies�technology�for�real�time�detection�of�E.�coli�
contamination�with�TLF�in�drinking�and�surface�waters.�She�works�across�Kenya,�Rwanda,�United�States�and�France.�



            
  

      
            
            

 
              

           
             

             
                

             
             

             
 

                
                
                 

              
             
            

              
              

              
               

               
 
 

                
                  

      

  

Evaluating�the�use�of�satellite�Imagery�for�Stormwater�Pond�Quality�Management�in�
Florida,�USA�
Hannah�Knotts1,�Trista�Brophy-Cerquera2,�Eban�Bean1�

1University�of�Florida,�Department�of�Agricultural�and�Biological�Engineering,�Gainesville,�FL,�USA�
2University�of�Florida,�Department�of�Soil�and�Water�Sciences,�Gainesville,�FL,�USA�

As�urban�landscapes�continue�to�expand�in�response�to�an�increasing�global�population,�effective�
stormwater�control�measures�have�become�increasingly�important�for�maintaining�acceptable�water�
quality�standards.�Stormwater�wet�ponds�are�among�the�most�widely�implemented�stormwater�control�
measures,�designed�to�capture�incoming�stormwater�runoff�and�pollutants�that�may�impact�downstream�
water�bodies.�These�ponds�play�a�vital�role�in�protecting�public�and�environmental�health�by�reducing�
nutrient�loads�and�improving�water�quality.�However,�stormwater�wet�ponds�require�routine�inspections�
and�observation�to�ensure�ecosystem�function�is�not�compromised.�Traditional�inspection�methods�fall�
short�because�they�are�laborious,�costly,�and�lack�temporal�and�spatial�coverage.�

Remote�sensing�may�serve�as�a�substitute�for�traditional�water�quality�monitoring�for�marine�and�in-land�
water�bodies�alike.�ESA’s�Sentinel-2�has�gained�attention�as�a�water�quality�assessment�tool�in�recent�
years�for�its�relatively�high�spatial�resolution�and�open-access�data�policy.�This�study�evaluates�the�use�of�
Sentinel-2�imagery�for�water�quality�monitoring�of�stormwater�ponds�compared�to�in-situ�data.�This�
creates�an�opportunity�for�ex-situ�monitoring�techniques�for�urban�stormwater�wet�ponds.�Previous�
studies�using�multispectral�satellites,�like�Sentinel-2�and�Landsat-8,�have�demonstrated�strong�potential�
for�monitoring�water�quality�in�lakes�and�reservoirs.�The�performance�of�Sentinel-2�imagery�and�
supporting�algorithms�as�a�water�quality�monitoring�alternative�versus�lake�water�chemistry�data�from�
Florida’s�LAKEWATCH�will�be�assessed.�By�comparing�remote�sensing�data�with�LAKEWATCH�data,�we�
plan�to�contribute�to�improving�the�understanding�of�stormwater�pond�performance�and�to�advance�the�
use�of�remote�sensing�as�a�reliable,�scalable�method�for�managing�urban�water�quality.�

BIO:�After�receiving�her�bachelor’s�degree�from�Mississippi�State�University�in�geosciences�with�a�concentration�in�
professional�meteorology�and�a�minor�in�chemistry�in�2024,�Hannah�began�her�master’s�at�the�University�of�Florida�
in�agricultural�and�biological�engineering.�



        
     
            

      
 

              
                

             
                     

               
             

              
                

               
                
                

                
 

 
               

             
               

                 
                  

                
                  

 
 
 

                 
              

               
     

  

ECONOMIC�VALUATION�OF�CONCURRENT�FRESHWATER�AND�COASTAL�HARMFUL�
ALGAL�BLOOMs�IN�SOUTHWEST�FLORIDA�
Roberto�F.�Koeneke,�Christa�D.�Court,�James�“Xinde”�Ji,�and�Weizhe�Weng�

University�of�Florida,�Gainesville,�FL,�USA�

Algal�bloom�events�occur�naturally�in�freshwater�and�coastal�ecosystems�under�conditions�of�excessive�
algal�growth.�Some�species�of�algae�that�bloom,�such�as�Karenia�brevis�in�marine�environments�and�
cyanobacteria�in�freshwater�environments,�can�have�negative�impacts�on�human�and�natural�systems�
(Berdalet�et�al.,�2016;�Fleming�et�al.,�2002;�Reif�et�al.,�2023;�Stumpf�et�al.,�2022;�Turley�et�al.,�2022).�These�
bloom�events�are�known�as�harmful�algal�blooms�(HABs),�and�impacts�include�human�health�issues,�
changes�in�water�quality,�decreased�property�values,�and�significant�economic�losses�across�sectors�
such�as�accommodations,�commercial�fishing,�and�water-related�recreation�(e.g.,�Ferreira�et�al.,�2023;�
Fleming�et�al.,�2002;�Watkins�et�al.,�2008).�Due�to�various�anthropogenic�and�natural�factors,�Florida�
experiences�both�red�tide�(linked�to�K.�brevis)�and�blue-green�algal�blooms�(linked�to�cyanobacteria).�
Some�of�these�HAB�events�can�be�severe�and�long-lasting,�including�the�concurrent�red�tide�and�blue-
green�algal�bloom�event�in�2018�in�Southwest�Florida.�This�research�study�estimates�the�impacts�of�
concurrent�red�tide�and�blue-green�algal�bloom�events�in�Lee�County,�Florida,�using�a�hedonic�property�
model.�

Our�identification�strategy�leverages�the�distinct�spatial�and�temporal�patterns�of�these�two�bloom�events�
to�quantify�their�individual�and�interactive�effects�on�property�values.�Our�empirical�specification�
compares�the�sales�prices�of�HAB-impacted�vs.�not�impacted�properties�observed�during�and�outside�of�
the�HAB�event�windows�(Banzhaf,�2021;�Butts,�2023)�for�a�24-year�panel�of�daily�water�quality,�property,�
and�HAB�event�data.�This�study�contributes�to�the�literature�by�being�the�first�to�estimate�the�economic�
impacts�of�concurrent�coastal�and�freshwater�HAB�events.�The�results�can�be�applied�outside�of�Florida�
to�other�regions�that�are�subject�to�multiple�types�of�HABs�and�other�coastal�and�aquatic�water�quality�
impairments.�

BIO:�Mr.�Koeneke�is�a�PhD�candidate�in�Food�and�Resource�Economics,�specializing�in�environmental�and�natural�
resource�economics�and�regional�economics�and�applications.�He�has�worked�on�various�interdisciplinary�projects�
focused�on�the�relationships�between�environmental�and�human�systems,�including�the�economic�impacts�of�land�
use�changes�in�Florida�watersheds.�



        
   

       
              

             
 

             
                

             
                

               
               

             
               
                  

              
                

              
              

         
 
 

                 
               

                 

 

 

  

Field�Comparison�of�Hydrodynamics�on�Mangrove-Vegetated,�Unvegetated,�and�
Hybrid�Shorelines�
Megan�Kramer1,�Mauricio�Arias1,�and�Steven�Meyers2�

1Department�of�Civil�and�Environmental�Engineering,�University�of�South�Florida,�Tampa,�FL,�USA�
2College�of�Marine�Science,�University�of�South�Florida,�St�Petersburg,�FL,�USA�

Coastal�wetlands�offer�numerous�ecosystem�services�including�wave�reduction,�sparking�interest�in�their�
utility�for�coastal�resiliency�planning.�The�rise�of�nature-based�solutions�that�make�use�of�the�provisions�
of�mangrove�wetlands�has�increased�the�need�for�comprehensive�hybrid�infrastructure�design�guidelines.�
In�this�study,�we�explore�the�potential�to�combine�mangroves�with�hard�infrastructure�by�comparing�wave�
and�velocity�dissipation�across�three�shoreline�types:�narrow�mangrove�belt�(<10�m)�shoreward�of�a�
seawall,�seawall�only,�and�natural�mangrove�forest.�We�conducted�field�campaigns�at�two�locations�in�
Tampa�Bay,�Florida,�where�we�measured�hydrostatic�pressure�and�velocity�using�pressure�transducers�
and�acoustic�doppler�current�profilers�along�cross-shore�transects�at�each�of�the�three�shoreline�types�
(six�total�transects)�for�a�period�of�2.5�weeks.�We�then�calculated�and�compared�the�change�in�wave�
energy�and�velocity�that�occurred�from�offshore�to�onshore�transect�points�among�the�different�
shorelines.�All�shorelines�demonstrated�an�increase�in�long�period�(1�–�40�min)�wave�energy�and�
velocities�from�offshore�to�onshore�transect�points,�with�slightly�larger�amplifications�at�the�vegetated�
shorelines.�Overall,�the�mangroves�demonstrated�a�minor�impact�on�hydrodynamics�at�the�local�scale�
under�typical�conditions�in�shallow�sheltered�estuarine�environments.�

BIO:�Megan�Kramer�is�a�PhD�Candidate�in�Environmental�Engineering�at�the�University�of�South�Florida.�Her�
research�focuses�on�coastal�resilience�and�nature-based�solutions.�In�her�dissertation,�she�investigates�the�flood�
mitigation�abilities�of�mangroves�in�urban�coastal�areas�and�the�potential�benefits�of�hybrid�coastal�infrastructure.�



            
             

    
              
         
          
           
           
      

 
            
               

            
                

              
       

 
               

            
            
              

              
         

 
           

          
           

          
              

        
 

              
              

 
  

Navigating�Florida�house�bill�1379:�A�case�for�unified�septic�system�education�
Karlibeth�Leitheiser1,�Ricky�Telg1,�Mackenzie�Atkins1,�Yilin�Zhuang2,�Andrea�Albertin3,�Lisa�Krimsky4,�Mary�
Lusk5,�and�Donald�Rainey6�

1UF/IFAS�Center�for�Public�Issues�Education�in�Agriculture�and�Natural�Resources,�Gainesville,�FL,�USA�
2UF/IFAS�Mid-Florida�Research�and�Education�Center,�Apopka,�FL�USA�
3UF/IFAS�North�Florida�Research�and�Education�Center,�Quincy,�FL�USA�
4UF/IFAS�Indian�River�Research�and�Education�Center,�Ft.�Pierce,�FL�USA�
5UF/IFAS�Gulf�Coast�Research�and�Education�Center,�Wimauma,�Gainesville,�FL�USA�
6UF/IFAS�Extension,�Plant�City,�FL�USA�

Conventional�septic�systems�contribute�significantly�to�nitrogen�pollution�in�Florida’s�Springs�Basin�
Management�Action�Plan�(BMAP)�areas.�The�2016�Florida�Water�Bill�(SB�552)�mandated�remediation�in�
Priority�Focus�Areas�(PFAs),�requiring�sewer�connections�or�enhanced�nitrogen-reducing�systems�for�
developments�on�lots�under�one�acre.�In�2023,�Florida�House�Bill�1379�(HB�1379)�expanded�these�
requirements�statewide,�including�the�Indian�River�Lagoon�and�full�BMAP�areas.�However,�the�bill’s�
implementation�remains�unclear�due�to�insufficient�guidance.�

To�assess�statewide�needs�and�challenges,�UF/IFAS�Extension�and�the�UF/IFAS�Center�for�Public�Issues�
Education�conducted�focus�groups�with�regional�representatives�and�industry�stakeholders.�Key�findings�
revealed�widespread�concern�over�the�cost�of�implementation,�inconsistent�experience�with�sewer�
systems,�and�varying�levels�of�knowledge�about�HB�1379’s�specifics.�Participants�cited�confusion�over�
which�state�agency�is�responsible�for�implementation.�The�rollout�was�described�as�rapid�and�
disorganized,�with�unclear�timelines,�enforcement�strategies,�and�resource�availability.�

Stakeholders�identified�affected�groups�as�homeowners,�utilities,�septic�businesses,�developers,�and�
builders.�Barriers�included�funding,�infrastructure�limitations,�community�engagement,�and�maintenance�
challenges.�To�address�these,�participants�recommended�increased�funding,�clear�agency�leadership,�
targeted�education�campaigns,�strategic�communication�materials,�and�a�reassessment�of�
implementation�timelines.�There�was�strong�support�for�forming�a�statewide�septic�and�sewer�working�
group�to�coordinate�efforts�and�share�best�practices.�

This�research�highlights�the�urgent�need�for�coordinated�action,�education,�and�support�to�ensure�
effective�implementation�of�HB�1379�and�reduce�nitrogen�pollution�from�septic�systems�across�Florida.�



              
  

       
             

            
           

 
            

              
             

                
             

             
               

               
              

             
              
              

             
              

               
               

                    
         

 
 

                   
               

           

 

  

Impacts�of�Future�Land�Cover�on�Nutrient�and�Sediment�Load�Across�the�Southeast�
United�States�
Anjali�Kumari¹²,�Victor�Roland³,�and�Ebrahim�Ahmadisharaf²�

¹Resilient�Infrastructure�and�Disaster�Response�Center,�FAMU-FSU�College�of�Engineering,�Tallahassee,�FL,�USA�
²Civil�and�Environmental�Engineering�Department,�FAMU-FSU�College�of�Engineering,�Tallahassee,�FL,�USA�
³Engineer�Research�and�Development�Center,�U.S.�Army�Corps�of�Engineers,�USA�

Large-scale�models�(regional�and�sub-regional)�predict�nutrient�loads�under�various�conditions�and�
support�decisions�related�to�water�pollution�mitigation,�which�is�a�coordinated�multi-agency�problem.�
This�study�refined�the�SPAtially�Referenced�Regression�on�Watershed�attributes�(SPARROW)�model�to�
better�project�annual�loads�of�total�nitrogen�(TN),�total�phosphorus�(TP),�and�suspended�sediment�(SS)�for�
the�Southeastern�United�States.�The�refinements�included�adding�more�detailed�land�use/land�cover�
(LULC)�classifications�alongside�geomorphic�and�geologic�variables�to�improve�regional�prediction�of�TN,�
TP,�and�SS�by�SPARROW.�Our�re-calibration�of�the�existing�SPARROW�against�observed�data�that�
demonstrated�excellent�performance,�with�Kling–Gupta�Efficiency�(KGE)�values�of�0.87�for�TN,�0.70�for�
TP,�and�0.80�for�TSS,�respectively.�The�numbers�show�substantial�improvements�in�the�model,�
particularly�for�TP�(40%�improvement).�These�improvements�reflect�the�importance�of�more�detailed�
LULC�in�capturing�spatial�variability�of�nutrient�sources�and�delivery.�Forests�and�wetlands�primarily�
acted�as�nutrient�and�sediment�sinks,�although�in�well-drained�ecoregions,�they�may�facilitate�limited�
dissolved�nitrogen�transport.�Croplands�and�urban�areas�were�dominant�nutrient�and�sediment�sources,�
while�forests�and�wetlands�reduced�downstream�delivery.�Spatial�patterns�revealed�high�loads�in�the�
Piedmont,�Dougherty�Plain,�and�Black�Belt�ecoregions�and�lower�loads�in�forested�and�wetland-rich�areas�
of�the�Coastal�Plain.�Using�the�improved�RSPARROW�and�existing�projections�of�LULC,�we�predicted�
future�annual�loads�of�TN,�TP�and�TSS.�We�evaluated�the�impacts�of�LULC�across�a�range�of�ecoregions�
and�spatial�scales—from�subwatershed�(HUC12)�to�sub-regional�(HUC4)�scales.�

BIO:�Anjali�K.�is�a�Ph.D.�student�at�Florida�State�University�focusing�on�large-scale�water�quality�modeling�using�the�
RSPARROW�framework.�Her�research�explores�how�land�use�and�climate�variability�influence�nutrient�and�sediment�
transport�across�the�Southeastern�United�States�to�support�science-based�watershed�management.�



              
  

                 
    
                

            
              

   
               

  
           

 
              

              
                

                 
               

                     
              

               
             

            
            

                
                

              
                 

               
              

                
                

            
              

            
 
  

Temporal�Effects�of�DOM�Quality�on�Hg�Bioaccumulation�across�the�Wet�Season�in�a�
Hypereutrophic�Lake�
Celine�M.E.�Lajoie1,�Baylor�K.�Lynch1,�Erik�J.S.�Emilson2,�Ted�R.�Lange3,�Benjamin�D.�Barst4,�Brett�A.�
Poulin5,�Gretchen�L.�Lescord1�

1Florida�LAKEWATCH�and�School�of�Forests,�Fisheries,�and�Geomatics�Science,�University�of�Florida,�FL,�USA.�
2Great�Lakes�Forestry�Centre,�Natural�Resources�Canada,�Sault�Ste.�Marie,�ON,�Canada.�
3Florida�Fish�and�Wildlife�Conservation�Commission,�Fish�and�Wildlife�Research�Institute,�Eustis�Fisheries�Research�

Laboratory,�FL,�USA.�
4Department�of�Earth,�Energy�and�Environment,�Department�of�Biological�Sciences,�University�of�Calgary,�Calgary,�AB,�

Canada.�
5Department�of�Environmental�Toxicology,�University�of�California,�Davis,�Davis,�CA,�USA�

Mercury�(Hg)�is�a�contaminant�of�global�concern�whose�availability,�uptake,�and�bioaccumulation�in�
freshwater�ecosystems�can�be�influenced�by�the�source�and�composition�of�dissolved�organic�matter�
(DOM).�Most�of�what�is�known�about�the�relationship�between�DOM�quality�and�quantity�originates�in�
northern�ecosystems,�with�little�focus�in�subtropical�ecosystems.�It�is�likely�that�the�distinct�wet�and�dry�
seasons�that�Florida�experiences�can�lead�to�temporal�variability�in�the�source,�composition�and�quantity�
of�DOM�within�lakes�and�this�may�impact�Hg�cycling.�As�such,�the�goals�of�this�study�were�to�1)�examine�
whether�DOM�composition�and�quantity�vary�temporally,�and�2)�if�this�variability�affects�Hg�
concentrations�([Hg])�of�pelagic�and�littoral�biota.�From�April�to�October�2025,�we�intensively�sampled�
Lochloosa�Lake,�a�hypereutrophic�lake�representative�of�lakes�in�Central�Florida.�Specifically,�we�
collected�monthly�water�samples�for�common�chemistry�parameters�(i.e.,�nutrients,�sulfate,�DOM�
quantity),�as�well�as�optical-based�DOM�composition�measurements,�and�pelagic�(i.e.�zooplankton,�
midge�larvae,�and�shad�species)�and�littoral�(i.e.�mosquito�fish,�grass�shrimp,�and�water�scorpions)�biota.�
While�field�and�lab�work�are�on-going,�methylmercury�concentrations�and�total�[Hg]�of�biota�are�being�
evaluated�to�determine�temporal�variation,�and�their�relationship�to�DOM�composition�and�quantity.�We�
hypothesized�that�[Hg]�of�biota�would�increase�temporally,�over�the�wet�season,�due�to�increased�wet�Hg�
deposition�and�increased�imports�of�terrestrial�DOM- bound�Hg�caused�by�frequent�rewetting�of�riparian�
areas.�Preliminary�analyses�suggests�that�DOM�quality�and�quantity�vary�temporally,�with�smaller�and�
more�biologically�active�DOM�of�terrestrial�origin�prevalent�as�the�wet�season�progresses.�Yet,�[Hg]�in�
pelagic�fish�remain�relatively�stable,�whereas�[Hg]�in�littoral�fish�show�site-specific�differences.�This�work�
provides�new�knowledge�on�what�environmental�parameters�influence�seasonal�variability�in�Hg�
dynamics�in�understudied�subtropical�lakes�and�may�assist�in�the�development�of�future�monitoring�
plans�for�Hg�risk�and�remediation�efforts�in�Florida’s�freshwater�ecosystems.�



        
    

     
         

 
               

              
                 

                 
             

               
              

                
               

            
                

              
             
              

           
 

 
             

             
             

     
 
 

                     
                   

            

  

‘WATCHING’�PONDS�TO�UNRAVEL�FERTILIZER�INFLUENCES�ON�AQUATIC�
VEGETATION�IN�COASTAL�ENVIRONMENTS�
Ernesto�Lasso�de�la�Vega�

Lee�County�Hyacinth�Control�District,�Lehigh�Acres,�FL,�USA�

Since�the�implementation�of�the�Lee�County�Fertilizer�Ordinance�(No.�08-08)�in�2008,�nutrient�dynamics�
in�urban�stormwater�ponds�have�been�closely�monitored,�particularly�nitrogen�species�such�as�nitrites�
and�nitrates�(NOx).�A�key�provision�of�the�ordinance�is�the�prohibition�of�fertilizer�application�during�the�
rainy�season,�designated�as�the�Black�Out�Period�(BOP),�from�June�1st�to�September�30th.�This�study�
analyzes�long-term�nutrient�data�collected�through�the�Lee�County�Hyacinth�Control�District’s�Pond�
Watch�Program,�a�citizen�science�initiative�that�has�monitored�water�quality�in�stormwater�ponds�since�
1993.�Monthly�water�samples�from�2009�to�2025�reveal�consistent�seasonal�patterns�in�NOx�
concentrations.�As�expected,�NOx�levels�typically�decline�from�May�to�June,�coinciding�with�the�onset�of�
the�BOP.�However,�a�recurring�and�concerning�trend�has�emerged:�NOx�concentrations�often�spike�in�
October,�surpassing�those�in�September.�This�suggests�that�fertilizer�application�resumes�immediately�
after�the�BOP,�potentially�before�the�rainy�season�has�fully�subsided.�This�pattern�has�become�more�
pronounced�in�the�past�four�years,�raising�questions�about�the�ordinance’s�effectiveness�under�shifting�
climatic�conditions.�Extended�rainfall�into�October�may�render�the�current�BOP�timeframe�insufficient,�
allowing�nutrients�to�enter�stormwater�systems�and�degrade�water�quality.�These�findings�underscore�the�
importance�of�adaptive�management�strategies�and�enhanced�public�awareness�regarding�landscaping�
practices.�

Citizen�monitoring�programs�play�a�critical�role�in�identifying�nutrient�trends�and�empowering�
communities�to�mitigate�their�environmental�impact.�By�tracking�nutrient�levels�in�outflow�waters,�
residents�can�better�understand�and�manage�the�contributions�of�their�neighborhoods�to�downstream�
water�bodies�and�coastal�ecosystems.�

BIO:�Dr.�Lasso�de�la�Vega�has�been�working�at�the�Lee�County�Hyacinth�Control�District�in�Fort�Myers,�Florida�since�
1991�as�a�biologist�controlling�aquatic�weeds.�He�is�also�the�coordinator�of�the�Pond�Watch�Program,�a�volunteer�
monitoring�program�that�educates�homeowners�about�ways�to�minimize�aquatic�weed�problems.�



           
      

      
 

               
              

                  
                

                 
              

              
              

                
              

                
                

              
            

            
            

                
                 

              
 
 

                 
                 

              
   

 

  

Evaluating�Development�Scenarios�to�Protect�Vital�Sportfish�Habitat�in�SW�Florida�
Kallan�Latham,�Eban�Bean�PhD,�PE�

University�of�Florida,�Gainesville,�FL,�USA�

Rapid�urbanization�on�coastlines�is�known�to�impact�fragile�ecosystems�such�as�estuaries,�salt�marshes,�
and�mangrove�forests�by�changing�the�natural�hydrologic�regime�and�interrupting�habitat�continuity.�In�
Charlotte�County,�FL,�a�mosaic�of�coastal�ponds�and�creeks�serves�as�a�critical�sport�fish�nursery�habitat�
for�Tarpon�and�Common�Snook,�supporting�a�major�economic�driver�for�the�region�which�attracts�visitors�
from�around�the�world.�These�sensitive�habitat�areas�are�situated�within�an�area�that�was�platted�for�
future�development�in�the�1980s�but�has�remained�relatively�undeveloped,�though�further�development�is�
anticipated�in�the�coming�years.�The�increased�runoff�from�future�development�could�degrade�these�
nursery�habitats�and�ultimately�impact�the�regional�economy.�Additional�threats�to�these�areas�include�
the�impacts�of�climate�change�and�sea�level�rise�(SLR).�Modifying�the�development�plan�by�including�
green�stormwater�infrastructure�(GSI)�or�focusing�development�density�in�lots�further�away�from�the�
habitat�could�reduce�the�impacts�on�these�habitat�areas.�To�evaluate�this,�StormWise,�a�hydrologic�and�
hydraulic�(H&H)�model,�was�developed�to�simulate�current�and�future�conditions�of�the�area.�This�model�
has�been�calibrated�and�validated�by�comparing�results�to�observations�from�select�rainfall�and�
hurricane�events.�Various�future�development�scenarios�will�be�simulated,�including�variations�in�
development�densities�and�their�spatial�orientation,�climate�change�impacts,�and�SLR�scenarios.�
Combinations�of�land�development�and�GSI�configurations�will�be�used�to�evaluate�
how�development�rules�could�be�used�to�minimize�impacts�of�urbanization,�climate�change,�and�SLR�on�
this�fragile�ecosystem�and�the�base�of�this�county’s�economy.�Results�of�this�study�will�inform�Charlotte�
County’s�future�land�use�plans�and�regulations�to�protect�these�fragile�sportfish�nursery�habitats.�

BIO:�Kallan�Latham�is�a�master’s�student�in�the�Agricultural�and�Biological�Engineering�department�at�the�University�
of�Florida.�She�received�her�bachelor’s�degree�from�The�Ohio�State�University�in�Food,�Agricultural,�and�Biological�
Engineering�with�a�specialization�in�ecological�engineering.�Her�research�interests�include�urban�hydrology�and�
green�stormwater�infrastructure.�



         
   

     
      

 
               

            
              

                 
             

            
             
              

              
               
                

              
                 

             
          

 
 

                    
              

         

  

INTRODUCTION�OF�A�PROTOTYPE�FOR�AN�AUTOMATED�IN-SITU�ENTEROCOCCI�
MONITORING�SYSTEM�
Hai�Le�and�Chamteut�Oh�

University�of�Florida,�Gainesville,�FL,�USA�

Enterococci�are�fecal�indicator�bacteria�that�have�been�used�as�regulatory�markers�to�evaluate�microbial�
water�quality�in�both�freshwater�and�saltwater�environments.�Accurate�measurement�of�enterococci�
levels�is�important�for�protecting�public�health�and�supporting�the�economy.�For�example,�enterococci�
data�are�used�to�assess�the�safety�of�irrigation�water�and�determine�public�access�to�recreational�waters.�
Enterococci�levels�can�change�rapidly�over�short�time�scales—within�hours�or�even�minutes—depending�
on�weather�conditions�and�point-source�pollution�discharges.�Despite�this�variability,�measurements�are�
typically�performed�only�on�daily,�weekly,�or�even�seasonal�intervals,�because�conventional�analysis�
requires�sample�collection�and�transportation�to�a�laboratory.�We�envision�that�an�automated�in-situ�
enterococci�analysis�system,�which�eliminates�the�need�for�field�sampling�campaigns,�would�allow�a�
much�better�understanding�of�real-time�microbial�water�quality�dynamics.�In�this�work,�we�present�our�
effort�to�develop�such�a�system.�Our�prototype�includes�an�incubator�with�a�programmable�pump�that�
enables�automated�liquid�handling�for�enterococci�analysis�without�the�need�for�personnel.�The�system�
also�incorporates�a�cooler�with�UV�lamps�for�long-term�preservation�of�culture�media.�In�addition,�it�can�
transmit�analytical�results�remotely�to�the�laboratory.�We�believe�this�prototype�demonstrates�strong�
potential�for�realizing�a�fully�automated�in-situ�enterococci�monitoring�system.�

BIO:�Dr.�Hai�Le�earned�his�first�Ph.D.�in�Electrical�Engineering.�He�is�currently�pursuing�his�second�Ph.D.�in�the�
Department�of�Environmental�Engineering�Sciences�at�the�University�of�Florida,�where�he�develops�automated�in-
situ�microbial�water�quality�measurement�systems.�



       
  

            
            

        
 

               
                

            
                

              
                
                

            
             

                
                

               
                   

       
 
 

                 
                 

                

  

Climatic�and�Hydrologic�Drivers�of�Concentration-Discharge�Relationship�Non-
Linearity�
Jaehyeon�Lee1,�Dan�Dai1,�Matthew�J.�Cohen2,�and�James�W.�Jawitz1�

1Soil,�Water,�and�Ecosystem�Sciences�Department,�University�of�Florida,�Gainesville,�Florida,�USA�
2Water�Institute,�University�of�Florida,�Gainesville,�Florida,�USA�

The�relationship�between�concentration�(C)�and�discharge�(Q)�is�a�useful�indicator�of�Biological�and�
hydrological�processes.�The�slope�of�a�single�fitted�C-Q�power�function�is�widely�interpreted�to�denote�
dilution,�enrichment,�and�chemostatic�transport�behaviors.�However,�C-Q�curves�often�exhibit�bending,�
challenging�the�convention�of�fitting�a�single�power�function�to�the�data,�and�implying�more�complex�
underlying�biogeochemical�or�hydrological�processes.�In�this�work,�we�sought�to�differentiate�the�factors�
that�affect�non-linearity�in�C-Q�relationships.�We�tested�effects�of�climatic�and�hydrologic�drivers�on�the�
C-Q�relationship�using�over�30�years�of�data�for�nitrate,�calcium,�and�dissolved�organic�carbon�data�
across�the�conterminous�United�States�from�the�CAMELS-chem�dataset.�We�quantified�seasonal�
characteristics�of�solute�concentration�and�discharge�by�fitting�sine�functions�where�seasonal�timing�
manifests�as�phase�and�intensity�as�amplitude.�We�found�that�C-Q�non-linearity�arises�primarily�from�the�
phase�difference�between�seasonal�patterns�of�C�and�Q,�and�the�degree�of�non-linearity�increases�with�
the�seasonal�variability�of�C.�These�findings�emphasize�the�crucial�role�that�seasonal�dynamics,�including�
both�the�strength�of�the�seasonal�signal�and�the�phase�relationship�between�C�and�Q,�have�in�shaping�the�
curvature�and�slope�of�the�C-Q�relationship.�

BIO:�Jaehyeon�Lee�is�a�postdoctoral�researcher�at�the�University�of�Florida.�His�research�focuses�on�understanding�
the�effects�of�climate�seasonality�on�water�quantity,�water�quality,�and�lakes.�He�received�his�bachelor’s�and�
master’s�degrees�from�Hongik�University�in�Korea,�and�his�Ph.D.�degree�from�the�University�of�Florida.�



           
             

  
           

             
            

              
             

 
               

           
             

             
               

              
                
               

             
               

             
                
               

           
              

            
             

             
              

              
            

 
 

                 
                

            
    

 

  

Coupled�C,�N,�and�P�Cycling�within�an�Agriculturally�Dominated�Watershed�
Shin-Ah�Lee1,�Hector�Fajardo,2�Natalie�Nelson2,�Rebecca�Muenich3,�Daniel�Obenour4,�Luke�Gatiboni5�and�
Elise�Morrison1�

1University�of�Florida,�Dept.�of�Environmental�Engineering�Sciences,�Gainesville,�FL,�USA�
2North�Carolina�State�University,�Dept.�of�Biological�and�Agricultural�Engineering,�Raleigh,�NC,�USA�
3University�of�Arkansas,�Dept.�of�Biological�and�Agricultural�Engineering,�Fayetteville,�AR,�USA�
4North�Carolina�State�University,�Dept.�of�Civil,�Construction,�and�Environmental�Engineering,�Raleigh,�NC,�USA�
5North�Carolina�State�University,�Dept.�of�Crop�and�Soil�Sciences,�Raleigh,�NC,�USA�

Understanding�the�coupled�behavior�of�carbon�(C),�nitrogen�(N),�and�phosphorus�(P)�cycles�provides�the�
foundation�for�predicting�nutrient�fluxes�and�improving�water-quality�management�in�agricultural�
environments.�Stable�isotope�analyses�offer�a�powerful�approach�to�trace�nutrient�sources�and�
transformations�across�soil–water�systems.�To�determine�seasonal�changes�in�the�sources�of�key�
elements�and�nutrients�in�an�agricultural�area,�we�collected�soil�samples�from�the�Tidewater�Research�
Station�(Plymouth,�NC)�and�water�samples�from�surrounding�canals�and�creeks.�Within�the�agricultural�
research�station,�we�compared�fields�with�low�and�high�inorganic�P�fertilizer�application�with�fields�that�
received�swine�lagoon�effluent.�We�applied�multiple�isotope�tracers,�including�δ¹³C,�δ¹⁵N,�and�δ¹⁸O�of�
phosphate�(δ¹⁸O-PO₄),�to�identify�dominant�nutrient�sources�and�evaluate�their�mobilization�and�mixing�
processes�within�an�intensively�managed�watershed.�The�isotopic�compositions�of�C,�N,�and�P�differed�
markedly�between�fields�receiving�inorganic�fertilizer�and�those�receiving�swine�lagoon�effluent.�The�
swine�spray�field�exhibited�elevated�organic�matter�and�organic�N,�whereas�the�low-P�fertilizer�field�had�
higher�inorganic�N�and�the�high-P�fertilizer�field�showed�elevated�P�concentrations.�In�addition�to�
inorganic�fertilizers�and�swine�lagoon�effluent,�freshwater�phytoplankton,�wastewater�treatment�effluent,�
and�C₃�plants�were�included�as�potential�endmembers�for�isotopic�and�chemical�characterization.�A�
deconvolutional�Bayesian�mixing�model�framework�(D-MixSIAR)�integrating�δ¹³C�and�δ¹⁵N�data�indicated�
higher�freshwater�phytoplankton�production�during�June.�Selected�sites�were�also�analyzed�for�δ¹⁸O-PO₄�
to�assess�spatial�variability�in�agricultural�fields�and�potential�isotopic�equilibration�during�phosphate�
cycling.�This�integrated�multi-isotope�and�modeling�framework�advances�our�understanding�of�C,�N,�and�
P�cycles�and�identifies�key�pathways�of�nutrient�transfer�within�agricultural�landscapes,�which�supports�
development�of�targeted�management�strategies�to�mitigate�nutrient�losses�and�eutrophication�risks.�

BIO:�Dr.�Lee�is�a�research�assistant�scientist�in�the�Department�of�Environmental�Engineering�Sciences�at�the�
University�of�Florida.�She�has�a�strong�background�in�marine�biogeochemistry,�with�a�focus�on�coastal�
environments.�Her�ongoing�research�focuses�on�investigating�various�systems�using�multiple�biogeochemical�
tracers,�including�stable�isotopes.�



        
  
           

 
                

            
             

              
              

               
             

     
 
 

                
                 

               
                

  

  

Enhancing�Resilience�of�Green�Infrastructure�with�Mitigation�Banking�
John�Lesman�

Vice�President�of�Mitigation�Banking�at�Bio-Tech�Consulting,�Orlando,�FL,�USA�

Mitigation�banking�has�long�been�used�to�offset�unavoidable�wetland�and�habitat�impacts,�but�it�also�
provides�lasting�benefits�that�strengthen�community�and�ecosystem�resilience.�This�presentation�will�
discuss�how�mitigation�banks�contribute�to�flood�storage,�water�quality�improvement,�and�habitat�
connectivity,�which�are�key�functions�that�support�the�reliability�of�green�infrastructure.�Drawing�on�
examples�from�Florida,�it�will�highlight�how�thoughtful�site�selection,�design,�and�long-term�management�
create�stable�systems�that�complement�local�and�regional�resilience�efforts.�The�session�will�also�touch�
on�opportunities�for�planners,�engineers,�and�project�developers�to�integrate�mitigation�banking�into�
watershed�planning�and�nature-based�solutions.�

BIO:�John�Lesman�brings�36�years�of�environmental�permitting�experience�and�is�Vice�President�of�Mitigation�
Banking�at�Bio-Tech�Consulting.�He�has�worked�with�local,�state,�and�federal�agencies�on�mitigation�banking,�UMAM�
assessments,�wetland�delineation,�and�regulatory�permitting.�John�has�served�as�President�of�the�Florida�Regional�
Councils�Association�and�the�Central�Florida�and�Florida�Chapters�of�Environmental�Professionals.�He�is�also�an�
Eagle�Scout.�



       
  

   
     

 
            

            
            

               
           

 
 

               
         

              
             

            
  

 
              

             
                

            
           

   
 

          
            

               
           

    
 

              
          

           
             

 
 

                  
                

           
      

  

CONDITION-BASED�OPERATIONS:�REAL-TIME�INTELLIGENCE�FOR�FLORIDA’S�WATER�
QUALITY�MANAGEMENT�
Terri�Lewis�

Cerebulb,�Fort�Myers,�FL�USA�

Florida’s�communities�face�mounting�challenges�in�managing�water�quality—from�aging�infrastructure�to�
nutrient-driven�impairments�and�more�intense�rainfall�events.�Many�municipalities�remain�constrained�by�
periodic,�laboratory-based�monitoring�that�limits�their�ability�to�detect,�diagnose,�and�communicate�
contamination�events�in�real�time.�As�a�result,�compliance�efforts�are�often�reactive�rather�than�
predictive,�leaving�communities�vulnerable�to�repeated�E.�coli�exceedances�and�storm-driven�
discharges.�

Emerging�advances�in�Internet�of�Things�(IoT)�connectivity,�low-cost�sensing,�and�cloud�analytics�are�now�
transforming�this�paradigm.�Continuous�water-quality�monitoring�systems,�coupled�with�fluorescence-
based�and�optical�sensors,�can�detect�contamination�indicators�within�minutes�instead�of�days.�When�
integrated�into�secure�Industrial�IoT�(IIoT)�platforms,�these�data�streams�become�the�foundation�
for�condition-based�operations—where�utilities�respond�to�actual�system�conditions�rather�than�static�
sampling�schedules.�

CereBulb’s�work�with�cities�and�utilities�demonstrates�that�actionable�intelligence�arises�not�merely�from�
data�collection�but�from�contextualization�and�analytics.�By�aggregating�data�across�sensors,�SCADA�
systems,�and�GIS�layers,�utilities�can�visualize�system�health�in�real�time,�apply�machine�learning�to�
predict�emerging�risks,�and�automate�alerts�or�maintenance�workflows.�This�integration�converts�
compliance�datasets�into�operational�insight—helping�identify�root�causes,�optimize�resources,�and�
prevent�service�disruptions.�

Condition-based�operations�also�strengthen�public�trust�through�transparency.�Real-time�dashboards�
provide�communities�and�regulators�with�visibility�into�water�quality�trends,�supporting�accountability�
and�early�intervention.�Importantly,�utilities�do�not�need�“high�AssetIQ”�to�begin;�even�modest�sensor�
deployments�combined�with�contextual�data�can�deliver�meaningful�insight�through�rules-based,�
physics-informed,�or�AI-enhanced�models.�

Florida’s�ongoing�water-quality�challenges�present�both�a�need�and�an�opportunity:�to�move�from�
periodic�reporting�toward�continuous�understanding.�By�embracing�IoT-enabled�monitoring,�contextual�
analytics,�and�condition-based�operations,�utilities�can�transform�reactive�compliance�into�proactive�
stewardship—making�water�systems�smarter,�safer,�and�more�resilient�for�the�communities�they�serve.�

BIO:�Terri�Lewis�is�a�global�technologist�and�strategic�advisor�with�CereBulb,�driving�Industrial�IoT�and�AI�innovation�
across�water,�energy,�and�transportation�sectors.�With�over�three�decades�of�experience,�she�helps�Florida�utilities�
modernize�stormwater�and�water-quality�operations�through�connected�systems,�real-time�analytics,�and�data-
driven�decision�tools�for�resilient�infrastructure.�



        
     

           
             

 
           

           
            

               
            

               
              

              
             

         
               
             

              
           

               
           

             
              

             
           

            
         

 
 

                 
                
             

       
  

ADVANCING�HISTORICAL�WETLAND�AND�LAKE�MAPPING�WITH�GEOAI-DRIVEN�
ANALYSIS�OF�GRAYSCALE�AERIAL�IMAGERY�
Zamil�A.�Limon,�Edgar�Guerron-Orejuela,�Mark�C.�Rains,�Kai�C.�Rains�

Ecohydrology�Research�Group,�School�of�Geosciences,�University�of�South�Florida,�Tampa,�FL,�USA�

Historical�aerial�photographs�provide�critical�information�for�assessing�environmental�change�and�
establishing�restoration�priorities.�However,�challenges�such�as�grayscale�tonal�ambiguity,�hand-drawn�
artifacts,�embedded�photo�labels,�black�borders,�and�variations�in�spatial�resolution�complicate�
automated�detection�of�target�features.�In�this�study,�we�introduce�an�automated�workflow�for�mapping�
historical�wetlands�using�mid-20th-century�grayscale�aerial�photographs�in�St.�Lucie�County,�Florida,�
which�forms�a�key�sub-basin�of�the�Indian�River�Lagoon�(IRL).�We�acquired,�georeferenced,�and�
mosaicked�222�historical�(1940s)�aerial�photographs�and�relied�on�a�training�and�testing�dataset�
developed�through�heads-up�digitization�of�wetlands�and�lakes�depicted�in�the�photomosaic.�To�evaluate�
methodological�efficiency�in�detecting�wetlands�and�lakes,�we�applied�two�parallel�approaches:�an�
unsupervised�binarization-based�segmentation�pipeline�(comprising�blurring,�thresholding,�and�edge�
detection)�requiring�no�training�data,�and�a�supervised�deep�learning�framework�(U-Net�CNN�with�a�
ResNet34�backbone)�trained�on�image�chips�derived�from�mosaics.�Model�performance�was�assessed�
using�confusion�matrices,�F1-scores,�and�accuracy�metrics�across�St.�Lucie�County.�Results�indicate�the�
U-Net�model�consistently�outperformed�the�binarization�approach,�achieving�robust�delineation�of�
wetlands�and�lakes�with�overall�accuracy�exceeding�83%.�Moreover,�the�F1-score�of�0.87�indicates�a�
well-balanced�and�reliable�performance�in�distinguishing�wetlands�from�non-wetlands.�While�the�
binarization�method�effectively�captured�darker�tonal�wetlands�and�irregular�wetland�shapes,�it�often�
misclassified�active�agricultural�areas�as�wetlands.�In�contrast,�the�U-Net�deep�learning�model�showed�
better�performance�in�handling�tonal�variability,�excluding�labels�and�hand-drawn�artifacts,�and�avoiding�
misclassification�of�channels.�This�comparative�framework�establishes�a�replicable�methodology�for�
integrating�historical�imagery�with�modern�machine�learning�techniques,�offering�critical�insights�into�
wetland�extent,�wetland�loss�trajectories,�and�regional-scale�restoration�planning.�

BIO:�Zamil�Ahamed�Limon�is�a�master’s�student�(Geography)�working�with�the�Ecohydrology�Research�Group�in�the�
School�of�Geosciences�at�the�University�of�South�Florida.�Broadly,�his�research�interests�include�remote�sensing,�
spatial�modeling,�and�ecohydrological�analysis�aimed�at�understanding�the�interactions�between�land�cover�
change,�surface�hydrology,�and�wetland�ecosystem�function.�



        
   

         
         

 
                

               
                  

              
              

              
  

 
                

               
               

                
             

             
            
             

               
           

 
 

                   
               

  

  

DIFFERENT�TOOLS,�DIFFERENT�GOALS:�HYDROLOGIC�MODELING�OF�SOUTH�
FLORIDA’S�WESTERN�BASINS�
Stephanie�Long-Marquez,�PhD,�PE�and�Laura�Vogel,�PhD,�PE�

Chen�Moore�and�Associates,�West�Palm�Beach,�FL,�USA�

The�Western�Basins�Region�of�South�Florida�includes�the�C-139,�C-139�Annex,�Feeder�Canal,�and�L-28�
Interceptor�drainage�basins,�located�primarily�in�Hendry�County,�south�of�Clewiston,�Florida.�Land�use�in�
this�area�consists�of�a�mix�of�citrus�farming,�cattle�ranching,�and�natural�lands,�with�multiple�private�and�
public�ownerships.�Several�recent�and�ongoing�efforts�have�focused�on�modeling�the�Western�Basins�
Region�for�various�purposes.�These�modeling�efforts�highlight�the�importance�of�selecting�the�appropriate�
modeling�tool�to�accurately�represent�the�region’s�hydrologic�processes�and�to�meet�specific�study�
objectives.�

This�presentation�will�examine�two�recent�modeling�studies�of�the�same�area�within�the�Western�Basins�
Region,�each�using�a�distinctly�different�modeling�approach�to�achieve�widely�different�goals.�The�first�
approach�utilizes�a�2D�HEC-RAS�model�to�develop�a�high-resolution�representation�of�the�Feeder�Canal�
drainage�basin.�This�model�has�been�applied�to�evaluate�flow�paths�and�inundation�areas�before�and�
after�the�implementation�of�water�quality�improvement�projects.�The�second�approach�employs�an�
integrated�groundwater/surface�water�model�using�MIKE�SHE�and�MIKE+�to�evaluate�regional�flooding�
across�the�entire�Western�Basins�Region.�Both�modeling�tools�have�been�successfully�implemented—�
despite�their�respective�limitations—and�each�has�proven�effective�in�achieving�its�intended�objectives.�
This�presentation�will�discuss�the�strengths�and�weaknesses�of�both�approaches�and�offer�insights�into�
strategies�for�selecting�the�most�suitable�modeling�toolset�for�future�studies.�

BIO:�Dr.�Long-Marquez�and�Dr.�Vogel�are�senior�engineers�at�Chen�Moore�and�Associates�with�a�combined�25�years�
of�experience�in�hydrologic�modeling,�including�regional�models�designed�to�explore�flooding,�water�quality,�and�
storage.�



           
     

               
   

             
              

  
                 
       

 

              
               

              
            

           
            

              
             

          
               

             
             

               
             
             

             
              
             
           

          
     

 
 

                  
                 

                 
 

  

 
  

Assessing�Nutrient�and�Pesticide�Dynamics�from�Agricultural�Fields�to�Lakes�in�
South�Florida�through�Machine-Learning�MODELS�
Wei�Mao1,�Ming�Ye1,�Marie�Cecil1,�Paige�Babushkin1,�Michael�Core1�Elshall,�Ahmed2,�Nikolaos�Tziolas3�and�
Mewcha�Amha�Gebremedhin2�

1Department�of�Earth,�Ocean,�and�Atmospheric�Science,�Florida�State�University,�Tallahassee,�FL,�USA�
2Department�of�Bioengineering,�Civil�Engineering,�and�Environmental�Engineering,�Florida�Gulf�Coast�University,�Fort�Myers,�

FL,�USA�
3Southwest�Florida�Research�and�Education�Center,�Department�of�Soil�and�Water�Sciences,�Institute�of�Food�and�Agricultural�

Sciences,�University�of�Florida,�Immokalee,�FL,�USA�

South�Florida’s�subtropical�climate�and�intensive�agricultural�production�have�resulted�in�some�of�the�
highest�nutrient�and�pesticide�application�rates�in�the�United�States.�The�region’s�frequent�rainfall,�sandy�
soil,�and�dense�lake�network�enhance�the�mobilization�of�agricultural�chemicals,�raising�concerns�about�
long-term�contamination�of�surface�waters.�Numerous�studies�have�investigated�field-scale�processes�or�
regional�water-quality�trends,�yet�the�linkage�between�agricultural�applications�and�observed�
concentrations�in�downstream�lakes�remains�poorly�constrained.�Regional�hydrological�models�such�as�
SWAT�are�widely�applied�to�simulate�nutrient�and�pesticide�transport,�but�their�representation�of�
chemical�fate�is�simplified—typically�relying�on�a�first-order�decay�to�approximate�inherently�nonlinear�
attenuation�processes�governed�by�complex�biogeochemical�reactions�and�environmental�heterogeneity.�
This�assumption�may�limit�their�ability�to�capture�the�dynamic�responses�of�nutrients�and�pesticides�
under�varying�conditions.�To�address�these�limitations,�this�study�develops�multiple�machine�learning�
models�including�LSTM,�Random�Forest,�and�LightGBM�to�predict�nutrient�and�pesticide�concentrations�
in�representative�lakes�of�South�Florida�and�to�identify�key�environmental.�Spatial�application�data�for�
nutrients�and�pesticides�will�be�reconstructed�from�publicly�available�datasets,�including�USGS�EPest�
pesticide�estimates,�county-level�fertilizer�and�manure�inputs,�and�crop�distribution�maps,�by�converting�
coarse�inputs�into�monthly,�catchment-level�estimates.�Environmental�covariates�such�as�land�use,�soil�
hydraulic�properties,�and�meteorological�drivers�will�be�incorporated�to�examine�how�these�factors�jointly�
influence�nutrient�and�pesticide�transformation�during�transport.�The�results�will�clarify�how�agricultural�
intensity,�hydroclimatic�forcing,�and�catchment�characteristics�co-vary�with�observed�concentrations�at�
the�lake�scale,�providing�a�transferable,�data-driven�framework�for�source–pathway–receptor�
assessment�in�subtropical�lake�systems.�

BIO:�Wei�Mao�is�a�postdoctoral�researcher�in�the�Department�of�Earth,�Ocean,�and�Atmospheric�Science�at�Florida�
State�University�(FSU).�He�received�his�Ph.D.�in�Hydraulic�Engineering�from�Wuhan�University,�China,�in�2019,�and�
joined�FSU�in�2023.�His�research�focuses�on�subsurface�hydrology,�and�he�has�extensive�experience�in�numerical�
modeling.�



         
  

      
          

 
             

             
             

               
            

                 
          

 
               

              
               

             
 

               
             

             
                

               
               

            
  

 
                

               
              

      
 
 

                  
                 

                
                 

              
                 

   

  

INNOVATION�IN�RESILIENCY:�INTEGRATING�GREEN�AND�GRAY�CRITICAL�FLOOD�
INFRASTRUCTURE�PROJECTS�
Ana�Carolina�Coelho�Maran,�PhD,�PE�

South�Florida�Water�Management�District,�West�Palm�Beach,�FL�

The�South�Florida�Water�Management�District�(SFWMD)�is�committed�to�assessing�changing�conditions,�
identifying�increasing�flood�and�water�supply�risks�and�vulnerabilities,�and�developing�resilient�adaptation�
strategies.�In�this�session,�we�will�explore�the�cutting-edge�strategies�and�technologies�being�
implemented�to�enhance�resiliency�against�flood�risks,�focusing�on�the�integration�of�green�and�gray�
critical�flood�infrastructure�projects.�Drawing�on�the�comprehensive�findings�and�recommendations�from�
the�2025�SFWMD�Sea�Level�Rise�and�Flood�Resiliency�Plan,�we�will�examine�how�these�approaches�are�
being�utilized�to�safeguard�South�Florida's�communities,�economy,�and�ecosystems.�

The�session�will�highlight�key�projects�and�initiatives�that�exemplify�the�integration�of�natural�and�
engineered�solutions�to�address�the�risks�posed�by�urbanization,�shifting�weather�patterns,�and�sea-level�
rise.�Attendees�will�gain�insights�into�the�strategic�planning�and�coordination�efforts�required�to�develop�
and�implement�resilient�adaptation�strategies�that�are�both�scientifically�sound�and�practically�effective.�

By�presenting�case�studies�from�the�SFWMD’s�portfolio,�we�will�showcase�how�green�infrastructure,�such�
as�restored�wetlands,�enhanced�detention�storage�and�others�are�being�harmoniously�integrated�with�
traditional�gray�infrastructure,�like�canal�enhancements�and�pump�stations.�One�of�these�examples,�
funded�by�the�FDEP�Innovative�Tech�Grant,�the�WIPE-Out�Project,�aims�to�pilot�innovative�technologies�in�
the�Snake�Creek�(C-9)�Canal�to�protect�water�systems�by�capturing�stormwater�contaminants�before�they�
reach�water�bodies.�This�and�other�examples�illustrate�the�multifaceted�benefits�of�such�an�integrated�
approach,�including�enhanced�flood�protection,�sustainable�water�resources,�improved�water�quality�and�
environmental�restoration.�

This�session�aims�to�provide�valuable�knowledge�on�the�importance�of�a�holistic�and�adaptive�approach�
to�flood�management,�emphasizing�the�need�for�ongoing�assessment�and�innovation�to�keep�pace�with�
changing�environmental�conditions.�South�Florida�is�leading�the�way�in�creating�resilient�and�sustainable�
water�management�solutions�for�the�future.�

BIO:�Dr.�Maran�is�the�Division�Director,�Flood�Control�and�Water�Supply�Planning�and�Chief�of�District�Resiliency�
with�SFWMD.�In�her�role,�she�is�responsible�for�coordinating�flood�control,�water�supply�and�resilience�planning�
efforts�across�federal,�state,�regional�and�local�agencies,�advancing�scientific�research�and�data�analysis�to�ensure�
the�District’s�planning�and�projects�are�founded�on�the�best�available�science;�and,�overseeing�the�advancement�of�
critical�flood�infrastructure�and�comprehensive�water�supply�projects�that�are�essential�to�South�Florida’s�
economy,�quality�of�life,�and�environment.�Dr.�Maran�has�a�Ph.D.�in�Civil�and�Environmental�Engineering�from�
Colorado�State�University.�



          
     

       
 

           
            

              
               

                
               

               
                 

                 
                  
             

                
       

 
 

                
                

              

  

Analyzing�LAKE�WATER�LEVEL�EXTREMES�IN�THE�CONTINENTAL�UNITED�STATES�
Hunter�Markowich,�Fangfang�Yao�

University�of�South�Florida,�Tampa,�FL,�USA�

Reservoirs�provide�critical�infrastructure�for�water�supply,�irrigation,�hydropower�generation,�navigation,�
and�recreational�opportunities.�However,�their�functions�have�been�threatened�by�changing�water�
patterns.�For�example,�the�Colorado�River�Basin�is�experiencing�prolonged�periods�of�drought�with�
record-low�water�levels�in�the�national�largest�reservoir,�whereas�the�Southern�Atlantic�Drainage�Basin�is�
experiencing�frequent�flooding�due�to�hurricanes�and�storm�surges.�In�this�presentation,�I�will�use�a�
recently�compiled�in-situ�database�of�water�levels�for�hundreds�of�reservoirs�to�document�extreme�water�
level�events�across�the�contiguous�United�States.�The�frequency,�duration,�and�intensity�of�extreme�water�
level�events�will�be�quantified�using�daily�in-situ�water�levels�spanning�at�least�30�years�in�recent�
decades.�I�will�also�analyze�the�trends�in�extreme�level�events.�To�further�understand�potential�causes�of�
the�trending�patterns,�I�will�conduct�a�few�case�studies�based�on�the�water�balance�model�using�climate�
and�hydrological�data,�such�as�precipitation,�evaporation,�runoff,�and�human�water�release.�These�
findings�will�provide�new�insights�into�critical�changes�in�water�resources�and�can�better�inform�water�
resources�management�for�achieving�sustainable�goals.�

BIO:�Hunter�Markowich�is�a�graduate�student�at�the�University�of�South�Florida�studying�Geographic�Information�
Systems,�with�a�focus�on�hydrology�and�water�resources.�He�studied�mathematics�and�statistics�at�the�
undergraduate�level.�He�has�given�presentations�on�research�conducted�in�both�mathematics�and�geography.�



          
  

              
      

 
           

                
                

                
                

            
               

           
           

              
              

           
               

              
        

  
  

Elucidating�toxicity�mechanisms�of�perfluorinated�chemicals�in�the�zebrafish�model�
Chris�Martyniuk�

Center�for�Environmental�&�Human�Toxicology,�Department�of�Physiological�Sciences,�College�of�Veterinary�Medicine,�
University�of�Florida,�Gainesville,�FL,�USA�

Per- and�polyfluoroalkyl�substances�(PFAS)�are�ubiquitous�pollutants�in�environmental�matrices.�
However,�there�is�a�lack�of�understanding�regarding�their�mechanism�of�action�and�their�adverse�effects�
in�aquatic�species.�As�such,�environmental�regulations�on�this�broad�chemical�class�are�absent�with�
many�unknowns.�New�approach�methods�or�NAMs�(e.g.,�in�silico,�in�vitro,�computational�biology)�are�
expanding�in�use�for�chemical�hazard�and�risk�assessment.�Here,�I�provide�examples�of�how�behavioral,�
biochemical,�and�omics-based�assessments�using�zebrafish�and�other�aquatic�species�can�reveal�
potential�toxicity�mechanisms�of�PFAS.�We�have�conducted�in�silico�molecular�docking�across�different�
fish�species�to�investigate�perfluorinated�chemicals�like�perfluorobutanoic�acid�(PFBA)�and�
perfluorobutane�sulfonic�acid�(PFBS),�demonstrating�these�chemicals�may�interact�with�estrogen�
receptors.�Using�transcriptomics�and�behavioral�assays,�we�show�that�chemicals�like�PFBA�may�affect�
circadian�rhythm�and�locomotor�responses�in�larval�zebrafish,�bridging�the�gap�molecular�changes�to�
apical�level�endpoints.�Other�PFAS�like�perfluorododecanoic�acid�(PFDoDA)�affect�transcriptome�
responses�related�to�cell�and�hormone�signaling�in�zebrafish.�Opportunities�for�the�zebrafish�model�in�
high�throughput�toxicity�testing�of�chemicals,�and�the�development�of�transcriptional�points�of�departure�
for�PFAS�toxicity,�will�be�discussed.�



           
  

         
 

                 
               

                  
                
               

             
 

                
               

                 
              

                
                

   
 

               
                
             
                

                 
    

 
        

               
             

           
                     

      
                 

     

      

         
          
         
              

   
                   

                
 

                  
                
               

The�Implications�of�Biosolids�Management�in�the�St.�Johns�River�Watershed�
Erich�Marzolf�

St.�Johns�River�Water�Management�District,�Palatka�FL,�USA�

Implementation�of�state�regulation�changes�in�2013�resulted�in�a�shift�of�Class�B�biosolids�(CBBS)�land�
applications�out�of�the�Okeechobee,�St.�Lucie,�and�Caloosahatchee�watersheds.�As�a�result,�pasturelands�of�
the�Upper�St.�Johns�River�Basin�(USJRB)�began�receiving�most�of�the�CBBS�applications�in�the�state.�The�
application�of�CBBS�based�on�the�nitrogen�(N)�demand�of�pasture�grasses�resulted�in�phosphorus�(P)�
application�rates�between�3- and�8-fold�greater�than�recommended�fertilization�rates�between�2013�- 2024�
because�the�N:P�ratio�of�CBBS�is�low�relative�to�crop�demand.�

Coincident�with�CBBS�application�increase�in�the�USJRB,�some�ambient�water�quality�sites�monitored�by�the�
St.�Johns�River�Water�Management�District�(SJRWMD)�began�to�exhibit�significant�upwards�trends�in�P�
beginning�in�2013,�suggesting�that�the�excess�P�was�being�exported.�A�study�conducted�by�SJRWMD�found�
strong�correlative�evidence�between�the�timing,�location,�chemistry�and�magnitude�of�water�quality�impacts�
and�intensified�CBBS�land�application.�In�2021,�SJRWMD�initiated�studies�under�a�funding�agreement�with�the�
Florida�Department�of�Environmental�Protection�(DEP)�to�collect�data�on�the�water�quality�impacts�of�CBBS�
land�application.�

Recent�changes�to�CBBS�management�will�reduce�the�land�available�for�CBBS�application.�First,�DEP’s�
updated�rules�will�prevent�application�on�some�lands�by�requiring�greater�separation�from�the�water�table,�
requiring�enrollment�in�Florida�Department�of�Agriculture�and�Consumer�Services�Best�Management�Practices�
program�and�requires�nutrient�management�plans�with�CBBS�application�rates�limited�by�crop�needs�for�both�
N�and�P.�Second,�consideration�of�the�effects�of�emerging�contaminants�have�led�some�landowners�to�cease�
CBBS�land�application.�

Key�findings�to�date�of�SJRWMD’s�studies�include:�
 Watersheds�with�the�highest�application�of�CBBS�had�average�P�concentrations�9-fold�higher�than�

pastures�without�CBBS�land�application.�Watersheds�with�intensive�CBBS�application�had�runoƯ�P�
concentrations�frequently�above�1�mg/L�and�as�high�as�6.9�mg/L.�

 The�soils�of�pastures�in�the�USJRB�have�limited�ability�to�store�P�and�P�loss�occurs�via�both�surficial�
groundwater�and�surface�water�runoƯ.�

 The�observed�annual�P�loss�rates�from�CBBS�applied�fields�strongly�correlates�with�the�increasing�P�
loads�downstream�in�the�USJRB.�

These�results�highlight�multiple�management�concerns:�

 Increasing�P�impairment�of�the�St.�Johns�River,�
 Ability�to�meet�downstream�P�concentration�goals�and�TMDLs,�
 Increased�frequency�and�intensity�of�algal�blooms,�
 Increased�incidence�of�cyanobacteria�harmful�algal�blooms�in�Lake�Washington,�a�potable�water�

supply,�and�
 Concern�that�the�reduction�in�areas�available�for�application�of�CBBS�could�result�in�a�shift�in�disposal�

of�biosolids�to�other�products�(soil�amendments,�composts)�that�are�not�as�closely�regulated�as�
CBBS.�

BIO:�Erich�Marzolf�serves�the�St.�Johns�River�Water�Management�District�as�the�Director�of�Water�Resources.�He�
oversees�the�District’s�aquatic�restoration�and�data�collection�programs.�Erich�has�over�30�years�of�experience�
managing�water�resource�issues�in�Florida,�including�Lake�Apopka�and�the�Upper�St.�Johns�River.�



          
    

      
         

 
                

                
            

             
              

              
                

               
                 

             
             

            
           

             
           

              
            

            
               

 
 

                 
              

            
       

  

WATER�QUALITY�TRENDS�IN�NORTHERN�COASTAL�BASIN,�FL,�AND�IMPLICATIONS�
FOR�COASTAL�HABITAT�MANAGEMENT�
Shannan�McAskill�and�Loraé�T.�Simpson�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

The�Northern�Coastal�Basin�(NCB)�spans�193�km�of�coastline�from�the�Florida-Georgia�border�to�the�
Ponce�De�Leon�Inlet�and�is�characterized�by�extensive�salt�marsh,�mangrove,�and�intertidal�oyster�reef�
habitats.�Good�water�quality�supports�healthy�estuarine�ecosystems,�and�long-term�water�quality�
monitoring�helps�identify�stressors�and�guide�management�and�resiliency�strategies.�This�study�examined�
long-term�changes�in�physical�and�chemical�water�quality�parameters�at�29�monitoring�stations,�across�
the�St.�Marys,�Nassau,�Tolomato,�Matanzas,�and�Halifax�Rivers,�Pellicer�Creek�and�the�Intracoastal�
Waterway,�with�data�spanning�9�- 39�years�per�station.�Parameters�at�individual�stations�were�analyzed�
for�monthly�variation�through�a�Kruskal-Wallis�(KW)�test�followed�by�trend�analysis�using�either�a�
Seasonal�Kendall�(KW�p�<�0.05)�or�Mann-Kendall�test�(p�≥�0.05).�While�water�quality�parameters�were�
stable�at�some�stations,�others�showed�evidence�of�increasing�water�temperature,�nutrients,�and/or�
chlorophyll-a�and�decreases�in�dissolved�oxygen�(DO).�These�changes�can�affect�estuarine�habitat�
condition�and�resilience.�Warming�temperatures�are�expected�to�reduce�DO,�increase�primary�
productivity,�and�exacerbate�eutrophication�which�can�negatively�impact�aquatic�communities.�Nutrient�
enrichment�can�contribute�to�shifts�in�coastal�habitat�by�accelerating�mangrove�range-expansion�and�
increasing�mangrove�freeze�resistance.�Additionally,�eutrophication,�declining�DO,�and�widespread�water�
quality�impairments�raise�concerns�for�oyster�health�and�shellfish�harvesting.�Effective�water�quality�and�
coastal�habitat�management�requires�robust�and�comprehensive�monitoring�to�identify�trends,�assess�
impacts,�and�guide�mitigation�strategies.�Current�monitoring�efforts�suggest�further�investigation�of�
drivers�of�water�quality�trends�and�their�potential�impacts�to�coastal�vegetation�and�oyster�habitats.�

BIO:�Dr.�McAskill�is�an�environmental�scientist�at�SJRWMD,�where�she�focuses�on�estuarine�water�quality�and�
management.�She�has�12�years�of�experience�in�marine�ecology�including�fisheries�independent�monitoring,�
ichthyoplankton�community�dynamics,�nekton�habitat�use,�seagrass�monitoring�and�reproduction,�invasive�species�
management,�and�submerged�aquatic�vegetation�restoration.�



        
      

      
 

              
              

              
               

             
               

               
    

 
                 

               
              

              
         

 
            

             
               

                 
             

            
             

              
      

 
 

                     
              

              

  

Proactive�Resilience:�Protecting�Communities�with�Real-Time�Flood�Forecasting�
F.�Warren�McKinnie,�PE,�CFM,�GISP�

Streamline�Technologies,�Winter�Springs,�FL,�USA�

Heavy�rain,�coastal�storm�surge,�coincident�peaks,�and�other�compounding�factors�can�cause�severe�
flooding,�posing�significant�risks�to�both�coastal�and�inland�communities.�Accurately�analyzing�flood�risk�
to�determine�the�extent,�duration,�and�likelihood�of�occurrence�is�beneficial�for�communities,�planners,�
and�emergency�responders.�As�the�frequency�and�intensity�of�storm�events�continue�to�increase,�the�
need�for�effective�disaster�preparedness�and�response�has�become�paramount�for�community�resilience.�
Real-time�flood�forecasting�is�an�essential�tool�in�mitigating�flooding�impacts,�providing�critical�time�prior�
to�events�and�spatial�specificity�to�assist�emergency�managers�and,�most�importantly,�to�inform�and�
protect�the�public.�

Real-time�flood�warning�systems�can�be�used�to�mitigate�risks�and�damage,�as�well�as�to�reduce�post-
storm�recovery�efforts.�This�includes�messaging�systems�to�notify�the�public,�protection�of�critical�assets,�
informed�operation�of�control�structures,�and�strategic�allocation�of�resources�before�and�after�these�
flood�events.�By�integrating�hydrologic�and�hydraulic�modeling�with�real-time�data�inputs,�these�systems�
can�forecast�flood�conditions�with�increasing�accuracy�and�relevance.�

This�presentation�will�provide�Florida-specific�case�studies�using�FloodWiseTM,�a�real-time�flood�
forecasting�platform�that�includes�compound�flooding.�The�FloodWiseTM�dashboard�is�designed�to�be�
intuitive�and�accessible,�allowing�users�to�visualize�forecasted�flood�impacts.�This�tool�can�be�leveraged�
to�proactively�prepare�for,�mitigate,�and�recover�from�major�storm�systems�in�coastal�and�inland�areas.�
The�discussion�will�focus�on�practical�techniques,�core�concepts,�and�visualization�methods�that�
communities�can�readily�apply�to�enhance�preparedness,�empowering�them�to�make�informed�
decisions,�prioritize�recovery�efforts,�and�mitigate�potential�impacts.�Furthermore,�it�will�highlight�the�
value�of�integrating�forecasting�tools�into�local�emergency�management�workflows�and�the�importance�of�
clear,�visual�communication�in�high-stakes�scenarios.�

BIO:�F.�Warren�McKinnie�has�over�22�years�of�experience�in�the�water�resources�field.�He�has�been�directly�involved�
with�numerous�stormwater�master�plans�and�watershed�studies.�He�has�extensive�experience�in�integrating�
stormwater�infrastructure�data�with�GIS�applications,�H&H�model�development,�and�Real-Time�Flood�ForecastingTM.�



           
  

             
                
               

  
     

 
                 

             
                

           
               

         
 

             
                

                  
            

          
               

              
              
               

             
                  

             
                

               
            
 

 
 

                  
                   

              

  

The�Impact�of�Restrictive�Irrigation�Ordinances�on�Establishment�of�Newly�Planted�
Landscape�Trees�
Megan�McKinsey1,�Teagan�Young2,�Shoshana�Over3�Ryan�Klein,�and�Grace�P�John1�

1University�of�Florida�College�of�Liberal�Arts�and�Sciences,�Department�of�Biology,�,�Gainesville,�FL,�USA�
2University�of�Florida/IFAS�College�of�Agricultural�and�Life�Sciences,�Department�of�Environmental�Horticulture,�,�Gainesville,�

FL,�USA�
3Water�Resources,�Washington,�D.C.,�USA�

Street�trees�play�a�critical�role�in�city�water�cycles�by�intercepting�rainwater,�mitigating�runoff,�and�cooling�
the�atmosphere.�However,�cities�present�harsh�environments�for�tree�development,�such�that�the�
establishment�and�maintenance�of�street�trees�has�an�explicit�irrigation�cost.�As�cities�become�more�arid,�
recently�implemented�irrigation�restrictions�may�threaten�these�trees’�establishment.�Therefore,�the�
success�of�new�plantings�will�depend�on�more�precise�irrigation�practices�and�a�more�nuanced�
understanding�of�the�physiology�of�water�limitation�during�establishment.�

We�monitored�leaf�water�status�and�physiological�performance�during�the�establishment�of�live�
oak(Quercus�virginiana),�an�important�landscaping�tree�in�the�American�South,�exposed�to�0,�30,�60,�90,�
or�120�days�of�irrigation�following�planting.�Trees�irrigated�for�less�than�60�days�were�more�sensitive�to�
abiotic�environmental�changes.�Trees�receiving�no�irrigation�exhibited�stomatal�behavior�indicative�of�
water�limitation�immediately�following�transplantation,�and�stomatal�conductance�quickly�declined�
when�irrigation�ceased�for�the�30-day�group.�While�water�use�for�well-watered�trees�was�strongly�
dependent�on�evaporative�demand,�stomatal�behavior�in�water�limited�trees�decoupled�leaf�water�status�
from�evaporative�demand.�Despite�stress�avoidant�stomatal�behavior�and�an�apparent�recovery�of�leaf�
water�with�rainfall,�mortality�was�common�in�the�less�irrigated�groups,�and�even�surviving�trees�
experienced�a�loss�of�leaf�relative�fluorescence,�indicating�metabolic�damage.�These�findings�suggest�
that�Q.�virginiana�in�the�urban�environment�require�a�minimum�irrigation�length�of�60�days.�The�decline�in�
conductance�and�fluorescence�provides�insights�into�the�physiological�limitations�of�this�species.�We�
present�a�novel�framework�for�quantifying�the�abiotic�conditions�that�best�predict�tree�water�use�and�
tools�for�early�stress�detection.�This�more�precise�evaluation�of�irrigation�practices�will�improve�tree�
health,�decrease�water�usage,�and�enhance�city�sustainability�throughout�the�Southeastern�United�
States.�

BIO:�Megan�McKinsey�is�a�Master’s�student�in�the�CLAS�Biology�Department�at�the�University�of�Florida.�She�
graduated�from�UNC�Chapel�Hill�with�a�B.S.�in�Environmental�Science,�and�a�background�in�botany.�She�is�now�
using�this�knowledge�as�a�foundation�to�explore�urban�tree�ecophysiology�in�her�research�



          
           

             
              

           
          

 
              

              
             

                 
            

            
               

                   
               

               
               

                
                 
                  

              
          

                
             
                 

                
 
 

                     
               

                  
     

 

  

Impact�of�Developmental�Aquatic�Exposure�to�Environmentally-Relevant�Levels�of�
PFAS�and�PFAS�Mixtures�on�Multi-Tissue�Transcriptomic�Profiles�in�Adult�Zebrafish�

A.�Meyers1,�Danielle�Meyer,1�Alex�Haimbaugh,2�Mackenzie�L.�Connell,1,2�Brianna�Vo,1�Ashley�Guarino,1�

Emma�Cavaneau,1�Grace�Winny,1�Chia-Chen�Wu2,�Camille�Akemann2,�and�Tracie�R.�Baker1�

1Department�of�Environmental�and�Global�Health,�University�of�Florida,�Gainesville,�FL�
2Institute�to�Environmental�Health�Sciences,�Wayne�State�University,�Detroit,�MI�

Concern�over�the�potential�effects�of�per- and�polyfluoroalkyl�substances�(PFAS)�commonly�present�in�
the�environment�(including�drinking�and�recreational�water)�has�risen�since�the�early�2000s.�Although�
certain�PFAS,�including�perfluorosulfonic�acid�(PFOS)�and�perfluorooctanoic�acid�(PFOA)�are�no�longer�
used�in�manufacturing�in�the�United�States,�they�are�ubiquitous�in�the�environment�due�to�their�strong�
carbon�fluorine�bonds�rendering�them�effectively�indestructible.�Harmful�effects�have�been�documented�
in�both�humans�and�aquatic�wildlife�including�reproductive�toxicity,�immune�suppression,�and�
developmental�disorders.�In�this�study,�we�sought�to�determine�the�effect�of�an�environmentally�relevant�
levels�of�exposure�(70ng/L)�of�PFOA,�PFOS�(240�ng/L),�and�a�mixture�of�each�on�larval�zebrafish�that�were�
then�raised�to�adulthood.�RNA-Seq�transcriptomic�analyses�was�used�to�analyze�the�brain,�gonad,�liver,�
and�kidney�tissue�of�male�and�female�control�and�exposed�fish.�Comparisons�between�larval�and�adult-
onset�differential�gene�expression�revealed�significantly�higher�effect�later�in�life.�The�number�of�DEGs�
were�low�(ranging�from�1-106)�in�larval�fish,�whereas�adult�fish�exposed�during�development�were�found�
to�have�anywhere�from�2-9360�DEGs.�Zebrafish�are�an�important�animal�model�that�can�inform�not�only�
on�potential�effects�in�human�populations�due�to�their�genetic�similarity�but�also�serve�as�a�model�for�
toxicity�in�aquatic�wildlife.�IPA�analysis�of�DEGs�revealed�significant�enrichment�of�several�disease�
pathways,�including�cancer,�lipid�metabolism�disruption,�endocrine�disruption,�organismal�survival,�
cancer,�and�reproduction�in�PFAS�exposed�fish.�Outcomes�were�found�to�be�highly�elevated�in�the�
mixture�exposure.�Early�life�PFAS�exposure�at�environmentally�relevant�levels�has�multisystemic�effects�
months�after�the�initial�exposure.�This�research�is�important�to�determining�the�effect�of�PFAS�on�public�
health�and�aquatic�wildlife�as�well�as�regulating�relative�safe�levels�of�PFAS�in�drinking�water.�

BIO:�Alyssa�Meyers�is�a�first�year�PhD�student�in�the�Baker�Water�Lab�at�the�University�of�Florida.�During�her�
undergrad�Alyssa�did�research�on�the�drivers�and�mitigation�techniques�surrounding�harmful�algal�blooms�common�
to�Florida.�Now�she�plans�to�use�that�experience�to�study�the�potential�effects�of�environmental�contaminants�on�
human�health�and�the�environment.�



         
  

          
      

 
                

          
                

             
              

     
 

                
                   
               

                
               

               
             
                

             
 

              
                

             
               

      
 
 

                    
            

      

 

  

Microplastics�Transport�within�an�Interconnected�Surface�Water�Ground�Water�
Hydrogeologic�System�
Katherine�A.�Milla,�Ogechi�Judith�Madukwe�and�Odemari�Mbuya�

Florida�A&M�University,�Tallahassee,�FL,�USA�

The�hydrologeologic�framework�of�Florida�is�influenced�by�its�underlying�geology,�which�is�composed�of�a�
carbonate�platform�mantled�with�siliciclastic�terrestrial�sediments.�Continuous�dissolution�combined�
with�erosional�stripping�of�overburden�from�the�carbonate�lithology�gives�rise�to�sinkholes�and�other�karst�
features.�The�karst�landscapes�of�Florida�are�characterized�by�extensive�connectivity�between�surface�
and�ground�water,�leaving�these�unconfined�or�poorly�confined�aquifers�vulnerable�to�contamination�and�
other�imprints�of�human�activities.�

Tallahassee,�the�capital�city�of�Florida�located�in�Leon�County,�draws�its�municipal�water�supply�from�
deep�wells�in�the�Floridan�Aquifer,�which�is�well�confined�in�the�northern�part�of�the�urban�area,�with�
some�notable�karst�feature�exceptions.�Just�south�of�Tallahassee�is�the�Cody�Scarp,�a�physiographic�
east-west�escarpment�that�delineates�the�northward�extent�of�the�last�sea�level�rise.�As�the�Pleistocene�
sea�retreated,�it�eroded�away�the�less-permeable�clayey�sediments�to�the�north,�exposing�the�Floridan�
Aquifer�as�it�withdrew.�This�eroded�terrain�south�of�Tallahassee�(southern�Leon�County�and�Wakulla�
County)�has�numerous�and�notable�karst�features,�including�sinkholes,�swallets,�sinking�streams,�and�
Wakulla�Springs,�one�of�the�world’s�largest�and�deepest�freshwater�springs�and�a�prized�tourist�attraction�
in�Wakulla�County�that�has�a�significant�positive�economic�impact�for�the�region.�

Ongoing�studies�over�the�past�decades�have�delineated�direct�connectivity�between�surface�waters�from�
the�Tallahassee�urban�area�and�Wakulla�Springs.�Methods�used�in�these�studies�include�cave�and�tunnel�
diving,�dye�tracing,�modeling,�and�isotopic�analysis.�This�presentation�summarizes�findings�from�our�
recent�study�on�microplastics�transport�from�surface�to�ground�water�in�the�Tallahassee�region�and�
explores�implications�for�ground�water�quality.�

BIO:�Dr.�Milla�is�a�professor�in�the�Center�for�Water�Resources�at�Florida�A&M�University.�She�teaches�classes�in�
geospatial�technologies�and�watershed�dynamics�and�conducts�research�on�ground�water-surface�water�
interactions�using�geochemical�and�geospatial�techniques.�



        
   

     
    
    

 
             

             
              
            

 
               

          
 

     
                 
                

              
             
             
         

 
  

              
                   

                
                  

      
 

   
                 

            
                 
                  

               
 

    
                   

                
                 

                  
                

    
 

            
             

 
                    

                    
            

  

Borrowing�from�Australia:�Comparing�Florida’s�Stormwater�and�Flooding�
Regulations�to�Abroad�
Alexander�Miller1�and�Larissa�Aguiar2�

1HDR,�Tampa,�FL,�USA�
2HDR,�Melbourne,�VIC,�Australia�

With�Florida's�water�quality�and�quantity�challenges,�an�international�perspective�on�stormwater�offers�
immense�benefit.�Australia�provides�useful�comparison�due�to�similar�climate,�regulations,�and�water�
challenges.�This�presentation�aims�to�compare�our�international�differences�and�offer�ways�to�borrow�
approaches�from�Australia�to�better�handle�our�water�challenges�in�Florida.�

The�presentation�will�provide�an�overview�of�the�two�areas’�regulations�and�approaches�to�stormwater�
management�and�flooding.�Four�key�areas�will�be�covered:�

Water�Quality�and�Nutrient�Analyses�
With�new�ERP�changes,�Florida�is�moving�towards�net�nutrient�reduction�criteria,�an�area�where�Australia�has�
more�experience�and�advanced�software.�MUSIC,�a�common�water�quality�software�used�in�Australia,�is�a�
continuous�stochastic�simulation�which�can�estimate�nutrient�loading�at�6-minute�intervals�across�a�project,�
capturing�rainfall�variability�and�treatment�performance�more�accurately.�Similar�to�BMPTRAINS,�this�software�
estimates�nutrient�loading�and�treatment�efficiencies,�but�the�stochastic�approach�may�capture�additional�
variability�and�uncertainty�compared�to�a�volume-based�method.�

Blockage�Analyses�
Blockage�analysis�represents�a�fundamental�divergence�in�flood�risk�assessment�between�our�two�areas.�
Florida,�and�the�USA�at�large,�typically�do�not�consider�the�blockage�of�our�infrastructure�due�to�sediment�and�
debris,�yet�this�is�common�practice�in�Australia�through�ARR2019.�The�consideration�of�blockage�in�Australia�
provides�a�more�robust�look�at�true�flood�risk�compared�to�Florida�and�could�inform�better�operation�and�
maintenance�of�storm�sewer�systems.�

Critical�Duration�Assessments�
The�Florida�Department�of�Transportation�(FDOT)�is�ahead�of�many�other�states�in�their�adoption�of�critical�
duration�assessments�for�Drainage�Connection�Permits.�However,�the�consideration�of�different�storm�
durations�on�flood�risk�is�not�universally�performed�within�Florida�and�the�USA.�In�Australia,�different�storm�
durations�are�enveloped�into�a�single�floodplain.�This�creates�a�truer�representation�of�a�“100-year”�or�1%�AEP�
floodplain,�compared�to�looking�at�a�single�duration�such�as�the�100-year,�24-hour�floodplain.�

Affluxes�vs.�“No�Rise”�
A�key�difference�in�how�to�determine�a�project�causes�“no�adverse�impact”�in�floodplains�is�the�idea�of�
affluxes.�In�Australia,�the�allowable�“afflux”,�or�the�increase�in�water�surface�elevation�caused�by�development�
or�infrastructure,�varies�based�on�state�and�land�cover�type.�The�use�of�critical�duration�assessments�provides�
a�more�robust�understanding�of�the�floodplain,�but�with�it�comes�challenges�in�meeting�a�“no-rise”�in�water�
surface�elevation.�Instead,�Australia�typically�allows�certain�affluxes,�such�as�up�to�50-mm,�for�projects�to�
impact�the�floodplain.�

In�summary,�there�are�many�similarities�between�Australian�and�Floridian�stormwater�management�
approaches�and�borrowing�ideas�internationally�can�greatly�improve�the�resiliency�of�our�state.�

BIO:�Mr.�Miller�has�over�10�years�of�experience�in�stormwater�engineering�and�flood�risk�assessments.�He�has�an�BS�
and�MS�in�Civil�Engineering�from�USF�and�is�a�published�researcher�in�the�field�of�flood�exposure�estimation.�He�
currently�serves�as�the�Vice�Chair�of�the�WEF�Stormwater�Community.�



            
 

  
          

 
              

               
                

               
               

              
                    

                
                     

               
               

                    
              

              
            

 
 

                   
                   

               

  

A�20-Year�Performance�Analysis�of�a�Constructed�Wetland’s�Use�to�Improve�Lake�
Apopka�
Jennifer�Mitchell�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

Constructed�treatment�wetlands�have�become�a�common�method�for�improving�water�quality,�but�they�
are�relatively�new�and�long-term�data�are�just�becoming�available.�The�Marsh�Flow-Way�(MFW),�a�308-
hectare�constructed�recirculating�wetland�system�at�Lake�Apopka�began�operation�in�2003.�At�the�time�of�
its�construction,�it�served�as�a�model�treatment�wetland�designed�to�maximize�total�suspended�solids�
(TSS)�and�phosphorus�(P)�removal,�not�effluent�concentration.�The�MFW�is�composed�of�four�
independent�continuous�flow�through�cells�which�cumulatively�treat�30%�of�the�lake’s�volume�annually.�
The�MFW�is�operated�with�a�target�mean�hydraulic�loading�rate�(HLR)�of�29�m/yr,�which�allows�TSS�and�the�
associated�nutrients�to�settle�out�of�suspension�while�minimizing�the�release�of�legacy�soluble�soil�P.�
Over�the�past�20�years�of�operation,�it�has�removed�34.1�Metric�Tons�of�P,�over�68,401�Metric�Tons�of�TSS�
and�over�1,270�Metric�Tons�of�nitrogen�(N).�Weekly�water�quality�sampling�provides�high-frequency�data�
to�inform�operational�changes�to�water�levels�and�HLR�and�indicates�when�larger�maintenance�activities�
are�needed.�Over�the�entire�period�of�operation,�cost�of�P�removed�is�$391/kg,�N�is�$9.84/kg,�and�TSS�is�
$0.20/kg.�Although�the�incoming�lake�water�quality�has�improved�and�decreased�the�total�potential�
nutrient�removal,�the�MFW�still�provides�excellent�TSS�and�associated�nutrient�removal,�helping�to�
improve�Lake�Apopka’s�water�clarity�and�ability�to�support�submerged�aquatic�vegetation.�

BIO:�Dr.�Mitchell�is�an�Environmental�Scientist�IV�at�the�St.�Johns�River�Water�Management�District�with�a�
background�in�wetland�biogeochemistry.�The�past�four�years,�her�role�has�been�the�lead�scientist�over�the�Lake�
Apopka�Marsh�Flow-Way.�She�has�eight�years�of�experience�in�wetland�restoration�and�monitoring.�



           
         

          
 

              
                  

               
            

          
              

             
     

 
               

             
              

             
                 

              
                 

                
             
              

          
 

             
                  

             
           

 
 

          
              

            
             

             
       

 
 

                  
                

               
              

 

  

Past,�Present�and�Future�with�the�Central�and�Southern�Florida�Project�
John�Mitnik,�PE�Ana�Carolina�Coelho�Maran,�PhD,�PE�

South�Florida�Water�Management�District,�West�Palm�Beach,�FL�

The�Central�and�Southern�Florida�(C&SF)�project�is�a�multi-purpose�initiative�covering�about�18,000�
square�miles�across�15�counties,�initially�authorized�by�the�US�Congress�in�the�Flood�Control�Act�of�1948.�
The�project�aims�to�provide�flood�control,�water�supply�for�municipal,�industrial,�and�agricultural�uses,�
protection�of�the�Everglades�National�Park,�prevention�of�saltwater�intrusion,�preservation�and�
enhancement�of�fish�and�wildlife�resources,�and�providing�recreational�opportunities.�
Over�time,�land�development,�population�growth,�sea-level�rise,�and�impacts�on�the�South�Florida�
ecosystem�have�decreased�the�project's�performance.�This�presentation�focuses�on�the�past,�present,�
and�future�of�the�C&SF.�

The�South�Florida�Water�Management�District�(SFWMD)�and�the�US�Army�Corps�of�Engineers�are�
collaborating�to�assess�changing�conditions,�identify�increasing�flood�and�water�supply�risks�and�
vulnerabilities,�and�develop�resilient�adaptation�strategies.�Initially,�the�USACE�led�the�project�design�and�
construction,�while�the�state�agency�responsible�for�maintaining�and�operating�the�system�was�
established.�This�agency,�now�known�as�the�SFWMD,�was�created�a�year�later�to�manage�the�project.�
Currently,�the�SFWMD�continues�to�operate�and�maintain�the�extensive�system,�in�collaboration�with�
USACE,�to�ensure�that�all�original�purposes�are�served.�The�system�today�includes�more�than�2,175�miles�
of�canals,�over�2,130�miles�of�levees/berms,�936�water�control�structures,�620�project�culverts,�98�pump�
stations,�and�about�3,537�hydrological�monitoring�stations.�Through�a�strong�capital�improvement�and�
structure�inspection�program,�the�SFWMD�fulfills�its�mission,�acting�as�the�regional�water�resources�
agency�responsible�for�ecosystem�restoration,�water�supply,�and�flood�protection.�

Recognizing�changing�conditions�like�urbanization,�shifts�in�weather�patterns,�and�sea-level�rise,�the�
SFWMD�is�planning�for�the�future.�The�SFWMD�is�committed�to�addressing�these�impacts�and�as�part�of�
its�resiliency�strategy,�and�evaluates�its�flood�control�infrastructure,�water�supply�operations,�and�
ongoing�ecosystem�restoration�efforts,�when�implementing�projects�that�anticipate�future�climate�
conditions.�

Comprehensive�restoration�efforts�support�South�Florida's�overall�resiliency,�improving�water�
management�for�both�people�and�the�environment.�These�efforts�consider�anticipated�sea-level�rise�and�
extreme�weather�events,�restoring�beneficial�freshwater�flows�to�slow�saltwater�intrusion,�promote�
sustainable�aquifer�recharge�rates,�and�stabilize�coastlines.�This�fosters�healthier�estuaries�and�bays,�
reduces�marsh�dry-outs,�and�increases�coastal�resiliency,�providing�greater�flexibility�and�storage�options�
for�extreme�and�seasonal�water�management�needs.�

BIO:�John�Mitnik�serves�as�the�Assistant�Executive�Director�and�Chief�District�Engineer�at�SFWMD.�Before�joining�the�
District�in�2004,�he�worked�as�an�environmental�administrator�and�engineer�for�the�Florida�Department�of�
Environmental�Protection.�Mitnik�has�a�Bachelor�of�Science�in�Environmental�Engineering�from�the�University�of�
Florida�and�an�MBA�specializing�in�Environmental�Resource�Management�from�Florida�Atlantic�University.�



         
   

      
 

           
              

            
            

              
           

 
              

            
                

            
            

            
          

                
              

            
              

          
 

                 
                

               
                

              
          

                
           

            
          

              
       

 
 

                 
                   

             
                

        

                

  

Community�Hydropower�for�Sustainable�Forests�and�Livelihoods�in�Honduras�
Mirian�Y.�Molina�

University�of�Florida,�Gainesville,�FL,�USA�

In�Honduras,�several�community-based�initiatives�have�successfully�reduced�deforestation�and�illegal�
logging�while�generating�local�employment�and�income.�The�Social�Forestry�System�(SFS)�of�Honduras�
has�been�central�to�these�achievements,�enabling�community-based�organizations�(CBOs)�to�participate�
in�forest�production,�processing,�and�trade.�Despite�the�remarkable�positive�outcomes,�many�
communities�struggle�to�sustain�their�forestry�activities�due�to�weak�political�commitment,�insecure�land�
tenure,�and�the�restrictive,�top-down�market-based�nature�of�the�SFS�framework.�

This�study�focuses�on�two�communities—Copen�and�El�Venado—located�near�the�Río�Plátano�Biosphere�
Reserve�(RPBR)�in�northeastern�Honduras.�Despite�the�escalating�deforestation�and�illegal�logging�
pressures�faced�by�the�RPBR,�issues�that�have�drawn�international�concern,�Copen�and�El�Venado�have�
shown�remarkable�resilience.�They�have�gained�international�recognition�for�their�sustainable�forest�
management�practices,�notably�in�the�responsible�harvesting�of�Swietenia�macrophylla�(mahogany)�for�
the�production�of�high-value�guitar�components.�In�2011,�both�communities�established�independent�
micro-hydroelectric�(MHE)�systems�through�partnerships�with�local�governments�and�nonprofit�
organizations.�Each�system—comprising�a�small�dam�and�river�basin—generates�5�to�20�kW�of�power�by�
channeling�water�through�a�turbine�connected�to�a�generator.�This�electricity�supports�approximately�40�
households.�Notably,�part�of�the�communities'�mahogany-derived�income�financed�the�installation�of�
these�MHE�systems.�Beyond�energy�access,�the�MHE�systems�became�a�symbol�of�community�
innovation,�linking�forest-based�income�to�hydro�energy�and�local�development.�

Over�more�than�15�years�of�engagement�and�observation�since�2009,�I�have�followed�the�evolution�of�
these�forest�management�efforts�and�the�emergence�of�the�MHE�systems.�As�part�of�a�preliminary�
assessment�for�my�doctoral�research,�I�conducted�32�semi-structured�interviews�in�the�summer�of�2025�
with�key�actors�involved�in�the�development�and�governance�of�these�systems.�Findings�from�these�case�
studies�suggest�that�small-scale�hydropower�generation�can�serve�as�an�effective�strategy�for�advancing�
forest�conservation�in�community-based�contexts�where�market-based�mechanisms�are�limited.�
However,�the�success�of�such�initiatives�depends�less�on�electricity�generation�itself�and�more�on�the�
strength�of�community�governance�and�collective�decision-making.�Through�comparative�analysis,�this�
study�explores�how�variations�in�governance�processes�and�policy�frameworks�shape�community�
experiences�with�micro-hydropower,�influencing�both�forest�conservation�outcomes�and�rural�
livelihoods.�It�could�provide�insights�into�more�effective�policy�decisions�and�scalable�solutions�to�
support�local�communities�and�enhance�conservation�efforts.�

BIO:�Yadira�Molina�is�a�second-year�PhD�student�in�the�Forests�and�Conservation�(FRC-SFFGS)�Program�at�the�
University�of�Florida.�She�is�a�forest�scientist�and�practitioner�with�more�than�25�years�of�experience�in�Honduras.�
She�co-founded�a�nonprofit�organization�that�collaborates�with�local�and�indigenous�communities,�implementing�
practical�approaches�to�sustainable�development�and�advocating�for�the�role�of�civil�society�in�the�sustainable�
management�of�tropical�forests�in�Honduras�and�elsewhere.�

Disclaimer:�I�used�AI�tools,�Grammarly,�and�Word�for�translation�and�editing�to�the�required�length.�



           
  
  
          

 
              

              
              

               
                 

              
         

 
                

           
            

             
              

              
               

                
              

                
 

                
           

              
                  

  
 
 

               
            
                

         

  

Using�Diverse�Knowledge�Sources�to�Drive�Research�Questions�in�Florida’s�Second�
Largest�Estuary�
Brandon�Moody�

Charlotte�County�Board�of�County�Commissioners,�Port�Charlotte,�FL,�USA�

The�significant�environmental�and�economic�impacts�of�the�red�tide�blooms�in�2018-2019�spurred�
Charlotte�County�into�creating�a�position�charged�with�establishing�programs�and�partnerships�to�identify�
and�collaborate�with�water�quality-related�activities�occurring�in�our�region,�expand�our�knowledge�of�
influences�and�drivers�of�water�quality�in�our�watersheds,�and�understand�the�county’s�contributions�to,�
and�responsibility�for,�the�health�of�the�estuaries�around�it.�This�presentation�provides�a�brief�history�of�
Charlotte�County’s�relationship�with�Charlotte�Harbor�and�Lemon�Bay,�and�how�that�informs�today’s�
water�management�challenges�and�future�direction�in�management�activities.�

The�county’s�surface�water�sampling�program�has�identified�a�few�“hot�spots”�of�consistently�high�total�
nitrogen,�total�phosphorus,�or�ammonia�concentrations,�while�also�indicating�the�role�
stormwater/discharge�events�are�playing�in�nutrient�loading�into�receiving�waters.�Additionally,�the�
program�highlights�locations�with�chronic�high�chlorophyll�issues�while�lacking�comparably�high�nutrient�
concentrations,�illustrating�why�simply�looking�at�ecological�health�through�the�lens�of�nitrogen�and�
phosphorus�concentrations�alone�may�not�be�enough�to�understand�drivers�of�water�quality.�Attention�
has�been�given�to�exploring�reclaim�water�and�groundwater�aquifers�as�potential�sources�of�nutrients,�
which�can�be�an�input�into�the�harbor�from�irrigation�activities.�Finally,�movement�is�underway�to�
integrate�micronutrients,�isotope�tracking,�and�circulation�monitoring�into�the�program�to�gain�a�more�
holistic�picture�of�the�sources�that�might�drive�blooms�in�our�waterways�and�the�estuaries.�

In�addition�to�sampling�and�ecosystems�studies,�the�lessons�learned�thus�far�emphasize�the�need�to�
integrate�behavioral/communications�research�into�this�process,�as�water�managers�must�understand�
how�our�residents�interact�with�our�aquatic�resources,�ways�managers�can�better�educate�the�
community�on�their�role�in�water�quality�management,�and�how�to�instill�a�sense�of�ownership�over�their�
natural�environment.�

BIO:�Brandon�Moody�is�the�inaugural�Water�Quality�and�Resiliency�Manager�for�Charlotte�County,�developing�
monitoring�and�protection�strategies�while�fostering�inter-departmental�coordination�of�related�activities.�
Previously,�Mr.�Moody�spent�nearly�20�years�in�watershed�regulation,�monitoring,�and�assessment�with�the�South�
Florida�Water�Management�District�and�Georgia�Environmental�Protection�Division.�



         
   

      
       

 
           

             
             

            
            
              

           
             
            

              
             

              
              
          

 
            

            
            

            
              

           
             

             
           

 
 

                 
               
                  

         

  

Numerical�Simulation�of�Hurricane-Driven�Sediment�Transport�Processes�of�a�
Florida�Barrier�Island�
Dushan�Kavishka�Mulkirigala�Kankanamalage,�Chu-En�Hsu�

University�of�North�Florida,�Jacksonville,�FL,�USA�

Tropical�cyclones�significantly�reshape�coastal�barrier�islands�through�breaching,�washover,�and�
sediment�redistribution,�driven�by�complex�interactions�among�tides,�storm�surge,�and�offshore�waves.�
Hurricanes�Matthew�(2016)�and�Dorian�(2019)�dramatically�altered�Florida’s�east�coast,�yet�predictive�
understanding�of�storm-driven�sediment�transport�remains�limited.�This�study�develops�a�process-based�
numerical�framework�using�a�coupled�Delft3D–SWAN�model�to�investigate�hydrodynamics�and�sediment�
dynamics�south�of�Matanzas�Inlet,�Florida,�during�extreme�hurricane�events.�The�model�employs�an�
idealized�bathymetry�simplified�from�the�NOAA�post–Hurricane�Matthew�(2016)�dataset,�preserving�
essential�topographic�features�while�reducing�local�complexity�to�facilitate�the�analysis�of�sediment�
transport�processes.�The�computational�setup�includes�a�large-scale�parent�grid�spanning�Cape�
Canaveral�to�Savannah�and�a�high-resolution�(1–10�m)�child�grid�that�resolves�nearshore�dynamics�
between�Matanzas�Inlet�(29°42′20.4″�N,�81°13′33.7″�W)�and�Marineland�(29°40′06.9″�N,�81°12′42.8″�W).�
Hurricane�forcing�is�represented�using�the�Holland�analytical�model,�with�semi-diurnal�tides�applied�as�
boundary�conditions.�This�configuration�isolates�the�contributions�of�waves,�tides,�and�storm�surge�to�
sediment�transport,�enabling�detailed�analysis�of�depth-dependent�morphodynamic�processes.�

Expected�outcomes�include�quantifying�spatial�and�temporal�variability�in�sediment�transport�and�
identifying�potential�breaching�locations�during�extreme�storms.�The�results�will�enhance�understanding�
of�hurricane-induced�coastal�change�and�demonstrate�the�model’s�capability�to�assess�coastal�
vulnerability.�Limitations�in�Delft3D–SWAN,�such�as�its�inability�to�resolve�infragravity�wave–driven�
processes,�highlight�the�need�for�future�integration�with�XBeach�to�simulate�washover�and�breaching�
dynamics.�By�incorporating�long-term�fair-weather�simulations�and�a�Morphological�Acceleration�Factor,�
the�model�ensures�realistic�initial�conditions�for�circulation�and�sediment�transport.�This�framework�
advances�predictive�modeling�of�coastal�responses�to�tropical�cyclones,�providing�insights�into�barrier�
island�resilience�and�informing�coastal�management�strategies�to�mitigate�storm�impacts.�

BIO:�Dushan�Kavishka�is�a�graduate�research�assistant�at�the�University�of�North�Florida,�focusing�on�numerical�
modeling�of�coastal�processes,�and�has�experience�in�various�international�coastal�design�projects.�Dr.�Hsu,�
Assistant�Professor�at�the�University�of�North�Florida,�has�10�years�of�experience�in�coastal�and�hydraulic�modeling,�
focusing�on�storm�surge,�waves,�morphodynamics,�and�water-quality�simulations.�



       
          

             
         

 
                
               

              
             

                
                

              
                  
                 

               
                
             

              
             

               
               

                  
             

            
            

             
             

 
 

                 
              

                 

  

INTEGRATED�EFFECTS�OF�COMPOST,�IRRIGATION,�AND�CONTROLLED-RELEASE�
FERTILIZERS�ON�CITRUS�TREE�GROWTH�AND�SOIL�HEALTH�IN�FLORIDA�
Mark�N.�Mumpande,�Jonas�Pereira�de�Souza�Júnior�and�Davie�M.�Kadyampakeni�

University�of�Florida,�Citrus�REC,�Lake�Alfred,�Florida,�USA�

Citrus�production�in�Florida�sandy�soil�is�limited�by�reduced�organic�matter,�low�nutrient�retention,�and�
water�use�efficiency,�which�together�decrease�tree�vigor�and�soil�resilience.�This�study�examined�the�
interactive�effects�of�compost�(7�lb./tree�and�no�compost),�irrigation�rates,�and�three�controlled-release�
fertilizer�(CRF)�formulations�on�citrus�tree�growth�parameters�and�soil-health�indicators�such�as�
volumetric�water�content�and�organic�matter.�A�13.5�gallons�hr⁻¹�and�10.5�gallons�hr⁻¹�irrigation�rates�
were�used.�The�fertilizer�programs�included�the�grower’s�standard�(10-2-13�applied�four�times�per�year�at�
1.72�lb./tree(March,�April,�June�and�October)�at�1.72�lb./tree,�controlled-release�fertilizer�(CRF�1)�(5-1-7�
applied�twice�per�year�at�5.17�lb./tree�(April�and�October),�and�a�split�CRF�2�approach�combining�10-2-13�
(March,�2.07�lb./tree)�and�10-2-13�(June),�applied�at�1.38�lb./tree,�and�5-1-5�applied�at�1.72�lb./tree�in�
April�and�October.�A�2×2×3�factorial�design�field�experiment�was�carried�out�(Compost,�Irrigation,�and�
fertilizer)�at�the�University�of�Florida’s�Citrus�Research�and�Education�Center�in�Lake�Alfred,�Florida,�to�
evaluate�how�integrated�nutrient�and�water�management�practices�influence�tree�performance�in�sandy�
soils.�Data�were�analyzed�through�three-way�analysis�of�variance�(ANOVA)�and�Tukey’s�Honest�Significant�
Difference�(HSD)�to�separate�the�means.�Although�treatment�effects�(fertilizer,�irrigation,�and�compost)�
were�not�statistically�significant�(p�>�0.05),�plots�amended�with�compost�showed�a�higher�volumetric�
water�content�trend�and�an�increased�trend�of�organic�matter�buildup,�thereby�improving�trunk�diameter�
and�canopy�volume,�even�at�a�lower�irrigation�rate�(10.5�gallons�hr⁻¹).�Among�the�fertilizers,�the�CRF�2�
formulation�showed�a�higher�nonsignificant�average�growth�rate�in�comparison�with�the�other�
formulations�(CRF�1�and�grower�standard)�studied,�indicating�enhanced�nutrient�availability.�These�
results�suggest�that�compost�application�enhances�water-holding�capacity,�leading�to�improved�nutrient�
and�water-use�efficiency.�Combining�compost,�CRFs,�and�optimized�irrigation�rates�offers�a�sustainable�
approach�to�boost�citrus�productivity�and�soil�health�in�water-limited�conditions�in�Florida.�

BIO:�Mark�Mumpande�is�a�Master�of�Science�graduate�student�in�the�Soil,�Water,�and�Ecosystem�Sciences�
Department�researching�integrated�soil�water�and�nutrient�management�and�understanding�soil�health�in�Florida�
sandy�soils.�He�obtained�his�Bachelor�of�Science�in�Agricultural�Sciences�at�Earth�University�in�Costa�Rica.�



          
  

     
      
     

 
             

                 
                 

              
             
                   
                

                
             

             
               

           
 
 

                 
                 

    

  

On�Trade-Offs�Between�Short-Term�Resilience�and�Long-Term�Sustainability�in�
Infrastructure�Systems�
Rachata�Muneepeerakul1�and�Ning�Lin2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Princeton�University,�Princeton,�NJ�USA�

Resilience�and�sustainability�are�often�seen�as�desirable�properties�of�infrastructure�systems,�where�
resilience�refers�to�the�ability�for�the�system�to�recover�from�disruptions�and�sustainability�refers�to�the�
ability�of�the�system�to�maintain�functionality�and/or�performance�in�the�long�run.�However,�they�can�
become�conflicting�objectives,�especially�when�available�resources�to�improve�them�are�limited,�in�which�
case�the�trade-offs�between�short-term�resilience�and�long-term�sustainability�are�inevitable.�Therefore,�
there�is�a�need�to�study�such�trade-offs,�but�systematic�analysis�of�such�trade-offs�is�lacking.�In�this�
work,�we�address�this�issue�by�developing�a�stylized,�minimalist,�stochastic�model�of�recovery�of�an�
infrastructure�system�subjected�to�a�series�of�disruptions.�The�results�highlight�the�nature�of�the�trade-
offs�between�short-term�resilience�and�long-term�sustainability.�Depending�on�the�effectiveness�of�
investments�in�resilience�and�sustainability,�there�can�be�sub-optimal�allocations�of�investments�that�
should�be�avoided.�The�analysis�yields�clear�relationships�that�show�how�various�biophysical�and�
investment�effectiveness�interplay�to�influence�the�nature�of�such�resilience-sustainability�trade-offs.�

BIO:�Dr.�Muneepeerakul�is�a�Professor�in�the�Agricultural�and�Biological�Engineering�Department�at�UF.�His�
research�program�focuses�on�modeling�and�analysis�of�complex�systems,�making�use�of�a�variety�of�analysis�
techniques�across�different�fields.�



             
         

            
            
             

 
            

            
              

             
               

                
              

            
              

             
                 

          
 

             
             

                
             

              
              

             
     

 
 

               
              

      

  

Tek�in�tech:�Merging�Physics�&�ai�with�Traditional�Ecological�Knowledge�(TEK)�for�
FLood�modeling�–�Cannot�exceed�100�characters�with�spaces�
Rio�Bonham1,�Rafael�Muñoz-Carpena1,�Henry�Medeiros1,�Nasser�Najibi1,�and�Stephen�Perz2�

1Department�of�Agricultural�&�Biological�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�
2Department�of�Sociology�and�Criminology�&�Law,�University�of�Florida,�Gainesville,�FL,�USA�

Flooding�regularly�endangers�lives�and�imposes�economic�hardships�and�displacement�on�affected�
communities.�Climatological�and�hydrological�modelers�seek�to�build�useful�computer�models�that�
assist�in�understanding�flood�processes�and�making�estimations�about�future�flooding,�with�the�ultimate�
goal�of�informing�community�mitigation�and�response�practices.�Low�density,�sparse�population�(i.e.�
rural,�tribal,�etc.)�lands�tend�to�be�disproportionately�affected�by�localized�flash�flooding.�These�areas�
also�tend�to�have�a�scarcity�of�local�structured�data�on�hydrological,�weather�and�landscape�conditions�
that�are�needed�to�build�effective�models.�However,�Indigenous�communities�in�these�areas�hold�
insightful�traditional�ecological�knowledge�(TEK)�that�is�often�overlooked.�This�TEK,�encompassing�
established�cultural�understanding�of�the�landscape�based�on�deep�historical�knowledge�and�records�of�
rare�events,�can�provide�crucial�information�for�flood�models.�Location-specific�TEK�reaches�back�
thousands�of�years�for�communities�not�fully�displaced�from�their�homelands,�as�is�the�case�with�our�
partners,�the�Blackfeet�Nation,�Amskapi�Pikuni,�in�northern�Montana.�

This�research�aims�to�develop�an�artificial�intelligence�(AI)-based�hybrid,�multimodal�framework�that�
integrates�TEK�unstructured�data�(e.g.�oral�histories,�text�documents)�and�structured�environmental�data�
(e.g.�satellite�data,�streamflow)�to�enhance�the�prediction�of�floods.�The�objectives�of�this�work�include:�
1)�collaborating�with�Blackfeet�Community�College�(BFCC)�and�Medicine�Spring�Library�(BFCC-MSL)�to�
develop�a�digitized�collection�of�archive�documents�and�interview�transcripts;�2)�assess�and�quantify�
performance�increase�of�TEK-enhanced�AI�flood�model�compared�to�baseline;�and�3)�identifying�and�
explaining�influential�factors�in�the�TEK-enhanced�model,�both�from�the�structured�environmental�data�
and�the�incorporated�Blackfeet�TEK.�

BIO:�Dr.�Rafael�Muñoz-Carpena�is�a�Distinguished�Professor�in�Hydrology�and�Environmental�Modeling�at�the�
University�of�Florida,�USA.�His�work�focuses�on�integrated�environmental�systems�modelling,�including�interactions�
between�hydrological,�ecological�and�human�components.�



         
   

     
              

 
            

            
             

             
              

              
           

             
            

             
            

                
            

             
             

           
 
 

                
                  

             
            

  

Super-Resolution�of�Sentinel-2�Imagery�for�Model�Calibration�in�Florida’s�
Stormwater�Treatment�Areas�
Eduart�Murcia,�Sandra�M.�Guzmán�

Indian�River�Research�and�Education�Center�- University�of�Florida,�Fort�Pierce,�FL,�USA�

Aquatic�vegetation�strongly�influences�phosphorus�cycling�in�the�South�Florida�stormwater�treatment�
areas,�shaping�nutrient�retention�and�water�quality�outcomes.�Accurately�calibrating�these�mechanistic�
biogeochemical�models�to�varying�conditions�in�the�stormwater�treatment�areas�requires�time�series�
data�that�capture�fine�spatial�detail�while�maintaining�consistent�temporal�coverage.�Achieving�this�
balance�is�challenging�because�no�single�open-source�satellite�currently�offers�both�attributes�at�the�
resolution�needed�for�modeling�vegetation�processes�in�these�managed�wetlands.�In�this�study,�we�
explore�a�multi-sensor�integration�approach�using�open-source�Sentinel-2�imagery�and�commercial�
PlanetScope�data�to�address�this�gap.�We�assessed�geometric�alignment,�spectral�harmonization,�and�
radiometric�consistency�across�sensors,�which�are�essential�for�producing�reliable�vegetation�time�
series.�Preliminary�results�indicate�that�combining�these�datasets�can�achieve�an�effective�spatial�
resolution�of�2.5�meters�while�maintaining�temporal�coverage�aligned�with�Sentinel-2�observations.�
These�early�findings�suggest�that�integrated�imagery�can�provide�the�level�of�detail�required�for�more�
representative�phosphorus�cycling�simulations.�By�leveraging�multiple�satellite�sources,�this�study�has�
the�potential�to�enhance�scenario�analyses�for�stormwater�treatment�areas�and�inform�cost-effective�
monitoring�strategies.�This�approach�presents�a�scalable�framework�to�improve�predictive�modeling�of�
nutrient�dynamics,�optimize�management�efforts,�and�support�long-term�water�quality�goals.�

BIO:�Eduart�Murcia�is�a�second-year�doctoral�graduate�research�assistant�in�the�Department�of�Agricultural�and�
Biological�Engineering�at�the�Indian�River�Research�and�Education�Center�in�Fort�Pierce,�FL.�His�research�focuses�on�
developing�a�remote�sensing-based�framework�to�refine�calibration�routines�in�biogeochemical�models�for�
constructed�wetlands,�using�South�Florida’s�stormwater�treatment�areas�as�a�case�study.�



          
   

      
      

 
            

             
            

           
            

             
               
            

           
            

          
             

  
 
 

                   
                 

             
         

  

ADAPTIVE�DECISION�TOOL�FOR�SUSTAINABLE�WATER�MANAGEMENT�IN�THE�OLD�
BRAHMAPUTRA�RIVER,�BANGLADESH�
Taznin�Naher�and�Md�Nurul�Kadir�

University�of�Florida,�Gainesville,�FL,�USA�

Sustainable�river�management�in�deltaic�systems�requires�decision�frameworks�that�integrate�hydrology,�
sediment�dynamics,�and�community�priorities.�This�study�develops�an�adaptive�decision-support�tool�to�
improve�water�management�and�ecosystem�connectivity�in�the�Old�Brahmaputra�River,�Bangladesh.�
Using�hydrologic�balance�modeling,�participatory�planning,�and�sediment�management�simulations,�the�
research�quantifies�seasonal�water�variability�and�evaluates�restoration�options�for�maintaining�river�
connectivity.�Results�show�that�groundwater�supplies�nearly�80%�of�total�dry-season�demand,�while�
sedimentation�at�the�offtake�restricts�surface�inflow�to�~354�Mm³.�By�combining�stakeholder�input�with�
system-based�modeling,�the�tool�identifies�strategic�dredging�and�flow-guiding�structures�that�can�
enhance�dry-season�flow,�navigation,�and�ecological�resilience.�The�adaptive�framework�promotes�
knowledge�exchange�between�engineers,�policymakers,�and�communities,�serving�as�a�model�for�
decision-making�in�data-limited�and�climate-sensitive�river�systems.�This�interdisciplinary�approach�
demonstrates�how�technology�and�education�can�jointly�improve�water�governance�in�rapidly�changing�
delta�environments.�

BIO:�Taznin�Naher�is�a�graduate�research�student�at�the�University�of�Florida�with�over�ten�years�of�experience�
working�with�the�IHE-Delft�Institute�for�Water�Education�in�the�Netherlands�and�water�institutes�across�South�Asian�
countries.�Her�research�focuses�on�stakeholder-driven,�data-based�decision�models�for�resilient�and�integrated�
water�resources�management�under�changing�climate�and�human�pressures.�



        
     

  
      

 
             

           
               

               
              

              
                    

              
               

               
              

                 
                

             
             

             
     

 
 

                
                

           

  

OPTIMIZING�FERTILIZER�USE�TO�PROTECT�WATER�QUALITY:�MANAGING�
PHOSPHORUS�IN�FLORIDA’S�DIVERSE�SOILS�
Vimala�Nair�

University�of�Florida,�Gainesville,�FL,�USA�

Florida’s�soils�span�a�wide�array�of�orders—including�Alfisols,�Entisols,�Histosols,�Spodosols,�and�
Ultisols—each�with�unique�physical�and�chemical�characteristics�that�influence�phosphorus�(P)�
dynamics.�Effective�P�management�across�these�diverse�soils�is�critical�not�only�for�sustaining�crop�
productivity�but�also�for�protecting�water�quality.�Acid�mineral�soils,�for�example,�retain�P�primarily�
through�interactions�with�iron�and�aluminum�oxides.�The�unique�biogeochemistry�of�Histosols�(muck�soil)�
presents�a�significant�challenge�for�managing�nutrients,�particularly�P.�Phosphorus,�not�retained�by�the�
soil�or�taken�up�by�the�crop�increases�the�risk�of�P�loss�via�runoff,�subsurface�flow,�or�leaching.�These�
losses�contribute�to�environmental�issues�such�as�eutrophication�in�Florida’s�water�bodies.�This�study�
aims�to�optimize�fertilizer�use�by�refining�crop- and�site-specific�P�recommendations�tailored�to�Florida’s�
varied�soil�types.�We�evaluate�alternative�soil�testing�methods—including�the�iron�oxide�strip,�Haney�H3A,�
and�Soil�Phosphorus�Storage�Capacity�(SPSC)—to�better�assess�bioavailable�and�releasable�P�pools.�A�
positive�SPSC�indicates�a�need�for�P�fertilization,�whereas�a�negative�value�signals�a�heightened�risk�of�
environmental�P�loss.�The�widely�used�Mehlich�3-P�test�is�insufficient�for�certain�soil�types,�particularly�
those�with�high�organic�matter,�potentially�leading�to�misinformed�fertilization�practices.�By�integrating�
improved�soil�testing�protocols�with�precision�nutrient�management�strategies,�this�research�seeks�to�
enhance�P�use�efficiency,�support�sustainable�agricultural�productivity,�and�minimize�nutrient�runoff�and�
leaching—ultimately�safeguarding�Florida’s�water�resources.�

BIO:�Dr.�Vimala�Nair,�Research�Professor�at�UF/IFAS,�earned�her�Ph.D.�in�soil�biogeochemistry�from�Göttingen�
University,�Germany.�Internationally�recognized�for�research�on�phosphorus�fate�and�transport,�she�is�a�Fellow�of�
SSSA�and�ASA,�and�a�2021�SSSA�Soil�Science�Research�Awardee.�



          
   

      
 

            
              

           
           

             
            

             
 

 
              

           
                

              
           

            
  

 
           

            
              

              
                

          
           

 
           

            
           

           
           

             
               

 
 

               
             
          

 
  

Spatiotemporal�Learning�of�Clustered�Weather�Extremes�in�a�Changing�Climate�
Nasser�Najibi,�Ph.D.�

Department�of�Agricultural�&�Biological�Engineering�

Understanding�how�large-scale�atmospheric�circulation�governs�the�clustering�of�weather�extremes�is�
critical�for�advancing�predictive�capability�and�climate�resilience�across�the�Southeast�U.S.�This�work�
develops�a�process-informed�machine�learning�(ML)�framework�that�integrates�Principal�Component�
Analysis�(PCA)�with�Non-Homogeneous�Hidden�Markov�Models�(NHMMs)�for�probabilistic�regime�
classification�and�transition�modeling.�The�focus�is�on�identifying�and�characterizing�Weather�Regimes�
(WRs),�i.e.,�recurrent�large-scale�atmospheric�flow�patterns�over�the�Eastern�North�America–Western�
Atlantic�sector,�and�their�evolving�influence�on�precipitation�and�temperature�extremes�across�different�
scales.�

The�PCA�decomposes�high-dimensional�daily�geopotential�height�fields�into�a�reduced�set�of�principal�
components�that�capture�dominant�modes�of�atmospheric�variability�and�their�spatiotemporal�
coherence.�These�components�serve�as�dynamic�predictors�for�the�NHMM,�which�learns�a�discrete�set�of�
WRs�and�the�probabilistic�transitions�between�them.�Through�conditioning�the�built�NHMMs�on�regional�
precipitation�and�temperature�observations,�the�framework�provides�a�process-based�mapping�from�
large-scale�atmospheric�states�to�the�likelihood,�duration,�and�co-occurrence�of�instantaneous�and�
multi-day�extremes.�

Applied�to�multi-decadal�reanalysis�datasets,�the�framework�reveals�statistically�robust�relationships�
between�WR�phases�and�compound�hydroclimatic�extremes.�Preliminary�analyses�indicate�that�the�
frequency�(how�often�WRs�occur)�and�intensity�(strength�of�dynamic�anomalies�such�as�pressure�
gradients�or�moisture�convergence)�of�WRs�have�evolved�and�become�partially�decoupled�under�a�
changing�climate.�Some�WRs�appear�more�frequent�but�weaker,�while�others�occur�less�often�yet�exhibit�
stronger�dynamic�intensity.�This�emerging�frequency–intensity�decoupling�suggests�a�nonlinear�
modulation�of�both�the�timing�and�spatial�distribution�of�hydroclimatic�hazards.�

Through�coupling�data-driven�learning�with�physical�process�understanding,�this�framework�moves�
beyond�empirical�correlations�and�toward�interpretable�models�that�diagnose�the�mechanisms�of�
extreme�event�clustering.�Importantly,�the�resulting�WR-conditioned�probability�fields�offer�new�
opportunities�for�bias-aware�downscaling,�operational�forecast�calibration,�and�risk�scenario�generation�
that�preserve�realistic�space-time�dependencies�among�extremes.�Such�capability�is�particularly�
valuable�for�water�resource�systems�management�and�infrastructure�resilience�in�the�Southeast�U.S.,�
where�planning�decisions�depend�on�the�evolving�frequency�and�severity�of�flood,�drought,�and�heat�
extremes.�

Overall,�this�framework�provides�a�pathway�for�integrating�ML�and�hydroclimate�science�to�improve�the�
detection,�attribution,�and�prediction�of�clustered�weather�extremes�in�a�changing�climate,�thereby�
supporting�more�adaptive�and�risk-informed�strategies�for�regional�climate�resilience.�



      
  

         
 

             
                

              
                   

                
                 

                    
               

              
              

               
      

 
  

Black�Creek�Water�Resource�Development�Project�
Robert�Naleway�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

The�Black�Creek�Water�Resource�Development�Project�is�a�regionally-significant�water�resource�development�
project�developed�and�managed�by�the�St.�Johns�River�Water�Management�District�(SJRWMD)�to�enhance�aquifer�
recharge,�augment�water�supply,�and�restore�hydrologic�conditions�in�northeast�Florida.�The�project�withdraws�
sustainable�and�primarily�wet-weather�flows�from�the�South�Fork�of�Black�Creek.�The�water�is�pumped�through�a�
17-mile�long�pipeline�to�a�passive,�media-based�treatment�system�that�removes�color�and�minor�nutrients�before�
discharging�to�Alligator�Creek�and�eventually�Lakes�Brooklyn�and�Geneva.�Lakes�Brooklyn�and�Geneva�are�sinkhole�
lakes�and�are�hydraulically�connected�to�the�Upper�Floridan�aquifer.�The�lakes�are�located�at�the�top�of�a�regional�
potentiometric�high�and�therefore�ideally�positioned�to�recharge�the�Upper�Floridan�aquifer�and�provide�regional�
water�resource�benefits.�SJRWMD�manages�the�overall�project�and�CDM-Smith�designed,�permitted,�and�provided�
construction�management�services.�The�project�was�funded�through�a�combination�of�a�legislative�appropriation,�
SJRWMD�funds,�and�funding�from�four�partnering�utilities�(JEA,�Clay�County�Utility�Authority,�Gainesville�Regional�
Utilities,�and�St.�John�County).�



         
          

               
  

               
   

 
              

            
             

              
            

            
              

               
           

              
             

              
              

                 
             

            
             

               
              

               
               

           
 

 
 

                  
                

                
  

  

Quantifying�Drivers�of�Cyanobacterial�Blooms�with�Causal�Spatiotemporal�AI�
Mitra�Nasr�Azadani�ab,�Syed�Usama�Imtiaz�ab,Nasrin�Alamdari�ab�

a�Department�of�Civil�and�Environmental�Engineering,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�Tallahassee,�
FL,�USA�

b�Resilient�Infrastructure�and�Disaster�Response�(RIDER)�Center,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�
Tallahassee,�FL,�USA�

Harmful�cyanobacterial�blooms�(cHABs)�pose�a�major�threat�to�inland�lake�water�quality,�affecting�
ecosystems,�human�health,�and�local�economies.�Predicting�these�blooms�is�challenging�because�
traditional�machine�learning�models�often�capture�correlations�rather�than�true�causal�factors�in�
complex�environmental�systems.�We�address�this�gap�by�combining�causal�inference�methods�with�deep�
learning�to�improve�cyanobacterial�bloom�predictions.�Our�study�develops�a�novel�causal�transformer-
based�approach�that�learns�spatiotemporal�patterns�from�large-scale�remote�sensing�and�environmental�
data�sets.�By�incorporating�both�temporal�dynamics�and�spatial�context,�the�model�explains�how�
environmental�factors�are�interacting�over�space�and�time�to�drive�bloom�events.�We�include�varied�
drivers�such�as�meteorological�factors�(air�temperature,�precipitation,�day�length),�atmospheric�
chemistry�measures�(NO₂�and�SO₂�concentrations,�aerosol�loading),�and�deposition�rates�of�nutrients,�to�
represent�conditions�leading�to�bloom�formation.�Our�causal�deep�learning�technique�enables�direct�
counterfactual�inference,�allowing�us�to�evaluate�how�hypothetical�changes�in�these�drivers�(e.g.,�altered�
rainfall�or�nutrient�availability)�could�affect�bloom�occurrence.�We�demonstrate�the�strength�of�our�
framework�on�a�dataset�of�more�than�731�Florida�lakes,�with�robust�predictive�accuracy�R²�=�0.67�
(current)�and�0.51�(next�week)�and�revealing�region-specific�insights.�Model-predicted�key�drivers�align�
with�known�bloom�initiators,�confirming�the�fundamental�roles�of�warm�temperatures,�extended�
photoperiods�(day�length),�and�nutrient�availability,�among�others.�However,�SHAP�values�reflect�that�
some�associations�may�be�spurious�and�are�not�necessarily�mechanistic.�This�requires�a�more�reliable�
interpretation�of�bloom�dynamics�that�can�enhance�trust�in�predictions.�The�integration�of�causal�
reasoning�with�deep�learning�provides�a�powerful�new�tool�for�cHABs�predictions.�Our�results�highlight�
the�potential�to�extend�this�approach�beyond�Florida�to�inland�waters�across�the�continental�United�
States,�data-informed,�scenario-driven�predictions�of�bloom�risk�to�support�evidence-based�water�
management.�

BIO:�Mitra�Nasr�Azadani�is�a�Ph.D.�candidate�in�Civil�and�Environmental�Engineering�at�Florida�State�University.�Her�
research�focuses�on�watershed�modeling,�water�quality�prediction�using�data�driven�models�and�remote�sensing�for�
inland�water�systems.�She�aims�to�advance�predictive�tools�for�managing�inland�water�systems�under�changing�
environmental�conditions.�



           
 

             
        

          
             
          
           
          
          
          
          
            

 
                  
             

             
              

              
              

                
                

            
   

 
            

             
              

    
 

                
               
                

            
     

 
           

             
           

 
 

               
             

                 
      

  

Follow�the�Water:�An�Immersive�Educational�Approach�to�Building�Water�Resource�
Awareness�
Cynthia�Nazario-Leary1,�Savanna�Barry2,�Taylor�Clem3,�Erin�Harlow4,�Luke�Harlow5,�Alicia�Lamborn6,�Lisa�
Strange7,�Victor�Blanco7,�Larry�Figert8,�and�Laura�Warner9�

1University�of�Florida,�IFAS�Extension�Alachua�County,�Newberry,�FL,�USA�
2University�of�Florida,�IFAS�Extension�Nature�Coast�Biological�Station,�Cedar�Key,�FL,�USA�
3University�of�Florida,�IFAS�Extension�Nassau�County,�Yulee,�FL,�USA�
4University�of�Florida,�IFAS�Extension�Columbia�County,�Lake�City,�FL,�USA�
5University�of�Florida,�IFAS�Extension�Bradford�County,�Starke,�FL,�USA�
6University�of�Florida,�IFAS�Extension�Baker�County,�Macclenny,�FL,�USA�
7University�of�Florida,�IFAS�Extension�Taylor�County,�Perry,�FL,�USA�
8University�of�Florida,�IFAS�Extension�Duval�County,�Jacksonville,�FL,�USA�
9University�of�Florida,�IFAS�Center�for�Land�Use�Efficiency,�Gainesville,�FL,�USA�

What�happens�when�a�drop�of�water�travels�from�a�remote�swamp�to�the�Gulf?�In�Florida’s�Suwannee�
River�basin—one�of�the�Southeast’s�last�undammed�river�systems—this�journey�reveals�the�growing�
pressures�on�water�resources�due�to�urbanization�and�increased�consumption.�As�Florida’s�population�
expands,�so�does�the�need�for�public�engagement�in�water�conservation.�Research�shows�that�
individuals�who�feel�more�connected�to�water�are�more�likely�to�adopt�conservation�behaviors.�
To�foster�this�connection,�extension�agents�in�Florida’s�Northeast�Extension�District�developed�Follow�the�
Water�(FTW),�a�four-day�immersive�educational�tour�that�traces�the�path�of�water�from�southern�Georgia�
to�the�Gulf.�The�program�is�designed�to�deepen�participants’�awareness�and�sense�of�stewardship�for�
Florida’s�water�resources.�Annual�FTW�Alumni�Events�offer�continued�learning,�storytelling,�and�long-
term�impact�evaluation.�

FTW�uses�transformative�learning�to�shift�participants’�environmental�perspectives.�Over�four�days,�
participants�explore�the�Okefenokee�Swamp,�the�Suwannee�River�Valley,�urban�watersheds,�and�coastal�
communities.�Each�location�highlights�key�issues�such�as�aquifer�science,�water�quality,�nonpoint�source�
pollution,�and�ecosystem�conservation.�

Since�2020,�FTW�has�been�offered�seven�times�with�68�participants,�including�two�alumni�events.�Each�
received�32�hours�of�education,�totaling�an�estimated�$108,800�in�value.�Surveys�show�a�sustained�
increase�in�water�connectedness,�with�13�of�14�alumni�reporting�behavior�changes�after�one�year.�One�
participant�even�pursued�a�career�in�water�communication.�Collectively,�participants�shared�FTW�
insights�with�over�2,200�individuals.�

FTW�demonstrates�how�experiential,�place-based�education�can�drive�environmental�stewardship.�Its�
success�has�inspired�in-service�training�for�other�extension�agents,�stakeholders,�and�agencies�to�
replicate�the�model�and�promote�water�conservation�across�Florida�and�beyond.�

BIO:�Dr.�Cynthia�Nazario-Leary�is�the�UF/IFAS�Environmental�Horticulture�Extension�Agent�in�Alachua�County.�With�
15�years�of�extension�experience,�she�leads�Master�Gardener�Volunteers,�promotes�Florida-Friendly�Landscaping™,�
and�supports�community�gardening.�She�holds�degrees�from�Penn�State�and�the�University�of�Hawaiʻi,�and�is�
passionate�about�science-based�outreach�and�education.�



              
          

      
        

 
                    

                
             

             
              

               
                 

             
              

             
               

                
            

             
           

              
           
   

 
 

                  
       

 

  

Cedar�Key�GSI:�How�a�community�partnership�can�lead�to�a�greener�future�
Eban�Bean1,�Savana�Barry1,�Jiayang�Li1,�John�Nemeyni2,�Austin�Wood2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Jones�Edmunds�&�Associates,�Inc.,�Gainesville,�FL�USA�

Cedar�Key�is�a�small�coastal�community�on�the�west�coast�of�Florida�that�is�heavily�reliant�on�the�fishing�
industry.�It�is�also�threatened�by�sea-level�rise�and�extreme�storm�events.�Through�funding�from�the�
National�Academies�of�Science�Engineering�and�Medicine,�UF-IFAS�(University�of�Florida’s�Institute�of�
Food�and�Agricultural�Sciences)�secured�funding�to�partially�address�these�by�designing�Green�
Stormwater�Infrastructure�(GSI)�retrofits.�GSI�options�were�initially�presented�to�the�residents�of�Cedar�
Key�through�public�meetings.�The�stormwater�system�was�monitored�from�April�2024- April�2025,�which�
allowed�the�team�to�better�understand�how�the�system�reacts�to�both�regular�and�extreme�storm�events.�
During�this�time,�Hurricanes�Debby�and�Helene�significantly�affected�the�community.�Jones�Edmunds�
partnered�with�UF-IFAS�on�the�effort,�digitizing�city�plans�in�GIS�(geographic�information�systems),�
inventorying�utilities,�and�developing�a�StormWise�hydraulic�and�hydrologic�(H&H)�model�to�analyze�
watershed�dynamics.�The�H&H�modeling�and�design�of�GSI�solutions�were�focused�on�reducing�flooding�
and�water�quality�impacts�of�stormwater�runoff.�The�Cedar�Key�GSI�project�demonstrates�how�UF-IFAS,�
Jones�Edmunds,�local�government,�and�residents�combined�community�input�with�advanced�technical�
analysis�to�identify�effective�GSI�solutions,�quantify�nutrient�reduction,�and�strengthen�local�resilience�
through�science-based�decision-making.�Guided�by�community�input�and�technical�insights,�potential�
GSI�sites�were�selected,�and�nutrient�removal�quantified�for�each�option.�This�approach�ensured�
informed�decisions�and�continuous�engagement,�showing�how�science�and�collaboration�advance�
resilient,�green�infrastructure.�

BIO:�John�Nemenyi�is�a�Water�Resource�Engineering�Consultant�with�Jones�Edmunds�&�Associates,�Inc�with�a�focus�
on�watershed�modeling�and�green�stormwater�infrastructure.�



        
   

           
    

      
 

               
            

                
           

                
 

                 
               
             

              
           

              
      

 
             

                  
             

            
             

          
 

              
              
              

 
 
 

                  
             

          

 

  

INTENSIFIED�TREATMENT�MARSH�FOR�NITROGEN�REMOVAL�IN�HURRICANE�
DISASTER�RELIEF�EFFORT�
Abigail�Neufarth1,�Rafael�Vazquez-Burney1,�Pieter�De�Wolf1,�Beth�Carsten2,�Lee�Snyder2�

1Jacobs,�Tampa,�FL,�USA�
2City�of�Arcadia,�Arcadia,�FL�USA�

The�William�Tyson�Wastewater�Treatment�Plant�(WWTP)�in�Arcadia,�FL�is�under�consent�order�for�
ammonia�exceedances.�Following�Hurricane�Ian�in�2022,�the�Federal�Emergency�Management�Agency�
(FEMA)�stepped�in�to�aid�local�government�in�building�their�capacity�and�capabilities�to�carry�out�
community-based�recovery�planning.�As�a�result,�Arcadia,�an�underserved�and�disadvantaged�
community,�was�able�to�improve�recovery�outcomes�and�develop�a�path�forward�to�achieve�compliance.�

The�existing�WWTP�uses�trickling�filters�to�treat�organic�loads�but�does�not�provide�nitrification.�While�the�
City�is�actively�designing�a�new�WWTP�with�advanced�nutrient�removal�capabilities,�an�interim�solution�
was�developed�to�repurpose�the�existing�infrastructure�to�meet�regulatory�requirements.�The�project�
consists�of�retrofitting�a�3-acre�reclaimed�water�storage�pond�and�a�4-acre�underperforming�rapid�
infiltration�basin�into�an�intensified�constructed�treatment�wetland.�The�system�incorporates�super-
oxygenated�recirculation�to�achieve�complete�nitrification�of�seasonally�variable�flows�ranging�from�0.7�to�
3�million�gallons�per�day.�

This�innovative�approach�utilizes�pure�oxygen�delivery�to�drive�high-rate�nitrification,�reducing�ammonia�
concentrations�from�28.9�mg/L�to�below�the�permit�limit�of�1.3�mg/L�on�a�monthly�average�basis.�The�
system�also�mimics�natural�Florida�wetland�hydropatterns�to�support�native�emergent�marsh�vegetation�
which�provides�essential�surfaces�for�microbial�attachment�and�nitrification.�Recirculation�flow�rates,�
oxygenation�equipment�size,�and�the�wetland�footprint�configuration�were�carefully�balanced�to�ensure�
effective�ammonia�removal�while�maintaining�ecological�function�and�operational�efficiency.�

The�Arcadia�Treatment�Wetland�exhibits�how�FEMA�is�supporting�communities�in�the�aftermath�of�
Hurricane�Ian�through�the�development�of�a�cost-effective,�ecologically�beneficial�solution�that�not�only�
addresses�immediate�compliance�needs�but�also�contributes�to�the�long-term�resilience�of�the�City’s�
WWTP.�

BIO:�Abigail�Neufarth,�E.I.�is�an�Environmental�Engineer�at�Jacobs�with�a�bachelor's�in�chemical�engineering�and�a�
master's�in�environmental�engineering�from�Northwestern�University.�She�works�on�wastewater�treatment�and�
nature-based�solutions,�with�experience�in�design,�permitting,�and�process�optimization.�



       
 

       
      

        
 

                
            

             
              
               

         
 

               
           

            
         

 
            

             
            

            
              

      
 

             
                

           
            

 
 

                    
                 

                
              

        

  

EVALUATING�RESIDENTIAL�IRRIGATION�POLICIES�AND�COMMUNITY�WATER�
SUSTAINABILITY�
Nolan�Nguyen1,2,�Maksymillian�Krucs1,�and�Jun�Kim1�

1Florida�Polytechnic�University,�Lakeland,�FL,�USA�
2City�of�Winter�Haven,�Winter�Haven,�FL,�USA�

Florida�relies�heavily�on�the�Upper�Floridan�aquifer�as�its�primary�source�of�drinking�water,�making�
sustainable�water�management�a�critical�issue�for�both�policymakers�and�communities.�One�often-
overlooked�component�of�this�challenge�is�residential�lawn�irrigation.�Across�Florida,�municipalities�and�
water�management�districts�enforce�irrigation�schedules�that�limit�watering�to�specific�days�and�times,�
often�requiring�the�use�of�reclaimed�water�when�available.�These�policies�aim�to�reduce�aquifer�over-
withdrawals,�improve�soil�adsorption,�and�promote�long-term�water�sustainability.�

Working�within�a�municipal�water�department,�I�have�observed�both�the�benefits�and�challenges�of�
irrigation�regulations.�Despite�clear�conservation�goals,�public�awareness�and�compliance�remain�
inconsistent.�Many�residents�overuse�automatic�irrigation�systems,�sometimes�unknowingly,�leading�to�a�
significant�amount�of�wasted�water�and�inflated�utility�bills.�

This�study�adopts�a�descriptive,�policy-focused�approach�to�evaluate�irrigation-related�water�use�
patterns�in�Florida.�Public�datasets�from�the�Southwest�Florida�Water�Management�District�(SWFWMD)�
are�analyzed�using�Python-based�statistical�and�visualization�tools.�Quantitative�indicators�such�as�
average�daily�consumption,�seasonal�variation,�temperature,�weather�events,�and�reclaimed�water�usage�
%�are�examined.�Findings�will�contextualize�broader�behavioral�trends�within�existing�policies�to�assess�
their�practical�effectiveness�and�community-level�implications.�

Ultimately,�this�work�highlights�that�sustainable�water�management�depends�not�only�on�infrastructure�
but�also�on�effective�policy�design�and�public�engagement.�As�Florida�explores�initiatives�such�as�aquifer�
recharge�through�unconventional�water�resources,�evaluating�current�irrigation�policies�provides�an�
essential�foundation�for�building�long-term�resilience�in�the�state’s�water�supply�systems.�

BIO:�Nolan�Nguyen�is�a�research�assistant�(RA)�at�Florida�Polytechnic�University�and�an�intern�with�the�City�of�Winter�
Haven�Water�Department.�As�an�RA,�he�researches�on�water�quality�and�treatment�strategies�with�Dr.�Kim’s�
laboratory�team.�As�an�intern,�his�role�has�provided�direct�insight�into�municipal�water�policy,�community�
consumption,�and�sustainability�practices.�He�is�passionate�about�bridging�the�gap�between�technical�knowledge�
and�public�policy�to�promote�responsible�water�management.�



      
  

         
 

                 
                  

                   
               

                   
            

           
 
 

                   
               

                 

 

Manatees�in�Florida�History�and�Culture�
Steven�Noll�

University�of�Florida,�Department�of�History,�Gainesville,�FL,�USA�

This�paper�examines�the�interactions�between�humans�and�manatees�in�Florida�history�and�culture�and�how�this�
docile�sea�mammal�has�become�a�Florida�icon�while�its�very�existence�is�threatened�by�human�activity.�Combining�
science�and�history,�Dr.�Steven�Noll�looks�at�how�the�manatee�is�important�to�Florida’s�very�“hu-manatee.”�By�
looking�at�this�relationship�in�historical�perspective,�the�paper�shows�how�connections�between�people�and�
manatees�have�changed�over�time.�It�aims�to�show�how�these�connections�are�more�complicated�than�it�seems�
and�how�various�stakeholders- government�officials,�wildlife�experts,�conservation�groups,�tourists,�fishing�
interests- all�play�a�part�in�different�ways�in�this�story.�

BIO:�Dr.�Noll�is�an�instructional�professor�in�the�history�department�at�UF.�His�work�focuses�on�Florida�
environmental�history,�especially�the�relationship�of�water�to�people.�He�has�written�extensively�on�issues�
surrounding�the�Cross�Florida�Barge�Canal�and�the�Ocklawaha�River�and�the�fate�of�the�Rodman�River.�



       
            

          
 

                 
              

           
             

            
           

  
 

                  
               

               
                    

               
         

 
              

               
                 
               

               
               

             
                 

         
 
 

                
                 

                

  

LOWER�EAST�COAST�WATER�SUPPLY�VULNERABILITY�ASSESSMENT�
Anushi�Obeysekera,�E.I.T.,�Karin�Smith,�P.G.,�Ana�Carolina�Coelho�Maran,�P.E.,�Ph.D.�

South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

Groundwater�supply�from�coastal�wellfields�is�the�major�water�supply�source�for�over�6�million�people�in�
South�Florida.�The�South�Florida�Water�Management�District�(SFWMD)�is�conducting�a�Water�Supply�
Vulnerability�Assessment�(WSVA)�aimed�at�understanding�how�future�development�and�climate�
conditions�may�affect�regional�water�supply.�The�WSVA�will�leverage�water�supply�planning�
methodologies�and�independently�analyze�climate�effects�on�withdrawal�rates�and�water�supply�
availability.�Sea-level�rise,�extreme�rainfall�and�evapotranspiration�projection�datasets�will�inform�
scenario�formulation.�

In�support�of�the�Lower�East�Coast�Water�Supply�Plan�and�the�WSVA,�the�SFWMD�developed�the�East�
Coast�Surficial�Model�(ECSM),�which�is�a�density-dependent�groundwater�flow�and�transport�model�of�the�
Surficial�Aquifer�System�(SAS).�ECSM�is�calibrated�to�daily�water�levels,�monthly�water�quality�and�
monthly�structure�flows�for�a�period�of�record�from�1985�–�2016.�The�model�will�be�used�to�evaluate�the�
effects�of�projected�increases�on�withdrawal�rates,�sea�level�rise,�and�future�climate�conditions�on�
groundwater�quality�and�availability,�with�consideration�of�surface-groundwater�interactions.�

To�properly�analyze�the�long-term�effect�of�climate�change,�50-year�model�scenarios�are�being�
developed.�Scenario�formulation�is�proposing�degrees�of�warming,�dryness,�and�sea�level�rise,�along�with�
growth�scenarios�and�withdrawal�rates.�A�set�of�model�runs�will�be�conducted�and�compared�to�an�
existing�baseline�to�identify�differences�in�water�levels,�water�quality,�and�determine�regions�within�the�
SAS�that�may�have�adverse�effects�due�to�future�conditions,�including�potential�changes�to�groundwater�
recharge�from�surface�water�systems.�The�outputs�of�these�scenario�runs�should�allow�SFWMD�to�
understand�how�future�conditions�may�impact�water�availability�throughout�the�system,�and�mainly�
within�the�SAS.�This�presentation�will�focus�on�ECSM�calibration�and�the�development�of�the�data�sets�
that�will�be�utilized�to�conduct�the�WSVA.�

BIO:�Anushi�Obeysekera�is�the�Section�Leader�of�the�Groundwater�Modeling�Unit�at�South�Florida�Water�
Management�District.�She�has�worked�on�various�regional�groundwater�models�across�South�Florida�and�was�the�
lead�modeler�and�project�manager�on�the�development�and�calibration�of�the�East�Coast�Surficial�Model.�



         
    

        
              

   
              

 
              

            
              

             
             

                
              

                 
               

                 
                
                

              
             

               
             

               
           

 
 

                  
                 

              

  

IMPROVED�PREDICTION�OF�FUTURE�COMPOUND�COASTAL�FLOODS�BY�BETTER�
REPRESENTING�THE�PHYSICAL�PROCESSES�
Cody�O’Brien1,2,�Husnain�Tansar1,2,�Samiul�Kaiser1,2,�Ebrahim�Ahmadisharaf1,2�

1Department�of�Civil�and�Environmental�Engineering,�Florida�A&M�University-Florida�State�University�College�of�Engineering,�
Tallahassee,�FL,�USA�

2Resilient�Infrastructure�and�Disaster�Response�Center�(RIDER),�FAMU-FSU�College�of�Engineering,�Tallahassee,�Florida,�USA�

Accurate�predictions�of�compound�flood�events,�accounting�for�coastal�and�inland�processes�and�the�
representative�variables,�are�crucial�for�protecting�communities�and�infrastructure�from�future�flood�
hazards.�Inland�hydrodynamic�models�typically�lack�the�capability�to�incorporate�wind�on�coastal�flood�
inundation,�while�ocean�circulation�models�also�like�ADCIRC�cannot�properly�simulate�the�underlying�
inland�processes.�Recent�developments�in�flood�modeling,�such�as�HEC-RAS�version�6,�include�
capabilities�to�model�the�impact�of�wind�on�coastal�flooding.�Using�this�advanced�feature,�we�developed�
2D�hydrodynamic�models�using�HEC-RAS�6.6�to�simulate�compound�flooding�events�and�the�interactions�
of�hydroclimatic�variables�(e.g.,�storm�tide,�rainfall,�river�flow,�and�wind)�in�the�Pensacola�Bay�area.�We�
calibrated�and�validated�the�model�against�water�level�measurements�at�a�tidal�gauge�during�Hurricanes�
Sally�(2020)�and�Michael�(2018)�as�well�as�a�rainfall-driven�flood�event�(2014)�with�average�tide�levels.�
Initial�conditions,�Manning’s�n,�the�curve�number,�and�the�infiltration�rate�were�adjusted�to�maximize�the�
model�performance.�The�validated�model�was�used�to�project�future�flooding�as�impacted�by�changes�in�
precipitation,�sea�levels�and�land�cover.�The�model�simulations�were�compared�against�the�conventional�
modeling,�which�overlooks�the�wind�impacts.�Our�comparisons�showed�that�overlooking�wind�can�
underestimate�the�extent�of�changes�in�precipitation,�sea�levels�and�land�cover�on�future�compound�
floods�in�coastal�areas.�The�proposed�modeling�approach�highlights�the�importance�of�explicitly�
considering�wind�in�compound�flood�predictions�that�are�important�to�support�efforts�of�enhancing�the�
resilience�of�local�communities�and�infrastructure�such�as�Resilient�Florida�program.�

BIO:�Cody�O’Brien�is�a�graduate�research�assistant�and�M.S.�Civil�Engineering�student�with�a�background�in�coastal�
environment�stability�and�flood�protection.�He�is�using�HEC-RAS�6.6�to�model�compound�flooding�events�in�the�
Pensacola�Bay�region�and�study�the�impact�of�land�use�changes�on�these�predictions.�



       
 

            
       

 
             
              

                 
               

               
                

                  
             

                
                 

           
             

                
              

              
            

              
              

               
             

                
              
               

              
               

              
      

 
 

                   
                   

                 
                    
                  

      

  

HISTORICAL�WETLAND�MAPPING�UTILIZING�READILY�AVAILABLE�GEOSPATIAL�
DATASETS�
Bethany�O’Donnell,�Mark�C.�Rains,�Savannah�Morgan,�Leah�Perez,�Kai�C.�Rains�

University�of�South�Florida,�School�of�Geosciences�

Wetlands�play�important�roles�in�the�proper�functioning�of�landscapes,�including�protecting�the�
chemical,�physical,�and�Biological�integrity�of�downstream�waters.�We�know�that�both�the�conterminous�
United�States�and�the�State�of�Florida�lost�more�than�half�of�their�wetlands�since�colonial�settlement.�
However,�these�traditional�estimates�are�aspatial,�so�they�may�imply�that�wetland�restoration�is�desirable�
but�cannot�be�used�to�understand�where�wetland�restoration�may�be�successful.�Spatially�explicit�maps�
are�needed�but�are�time-consuming�to�develop�through�heads�up�digitization�and�therefore�are�rare.�Many�
related�geospatial�datasets�are�readily�available,�free,�and�easy�to�use,�but�the�accuracy�of�using�them�as�
proxies�to�identify�high�probability�locations�where�wetlands�have�historically�occurred�is�largely�
unknown.�We�are�assessing�the�accuracy�the�using�some�of�these�readily�available�geospatial�datasets�to�
map�the�locations�of�wetlands�and�lakes�in�St.�Lucie�County,�Florida�in�the�1940s.�Readily�available�
geospatial�datasets�include�U.S.�Geological�Survey�(USGS)�topographic�maps�with�standardized�
symbology�indicating�the�location�of�wetlands�and�waterbodies;�the�Soil�Survey�Geographic�Database�
(SSURGO)�which�includes�the�locations�of�hydric�soils;�land�use-land�cover�(LULC)�data�from�the�South�
Florida�Water�Management�District�and�the�St.�Johns�River�Water�Management�District;�contours�derived�
from�contemporary�LiDAR;�and�a�representation�of�potential�wetland�features�created�by�the�National�
Oceanic�and�Atmospheric�Administration�(NOAA)�Coastal�Change�Program�(C-CAP)�using�a�combination�
of�wetland-related�data�and�modeling�methods.�We�compared�maps�of�wetlands�derived�from�these�
readily�available,�spatially�explicit�datasets�to�maps�of�1940s�wetlands�and�lakes�produced�through�
heads�up�digitizing�of�wetlands�and�lakes�in�269�subsample�circles�(1-km2)�distributed�randomly�across�
and�covering�approximately�15.4%�of�St.�Lucie�County,�Florida.�Preliminary�results�indicate�the�
consistency�between�hand�digitization�of�wetlands�and�lakes�in�the�1940s�and�maps�derived�from�NOAA�
C-CAP�Wetland�Potential�Layer�or�SSURGO�hydric�soils�is�approximately�70%�and�56%,�respectively.�
Future�efforts�will�include�similar�testing�against�LULC�maps�(available�since�the�1990s)�and�historical�
USGS�topographic�map�symbology,�followed�by�testing�of�different�combinations�of�these�datasets.�This�
approach�offers�an�economical�and�low-tech�method�to�map�the�high�probability�locations�of�historical�
wetland�distribution�and�identify�high�priority�areas�for�preservation�and�restoration�to�enhance�and�
protect�regional�water�quality.�

BIO:�I�graduated�with�my�Bachelor�of�Science�in�Biology�with�a�concentration�in�Ecology�and�Evolution�in�December�
2021�from�the�University�of�South�Florida.�I�subsequently�worked�for�two�years�in�a�private�lake�and�wetland�
management�company�and�for�one�year�at�the�Florida�Department�of�Agriculture,�Division�of�Plant�Industry.�I�
returned�to�school�to�pursue�my�Master�of�Science�in�Environmental�Science�and�Policy�in�January�2025�and�am�a�
research�assistant�with�the�University�of�South�Florida�Ecohydrology�Research�Group.�I�plan�to�pursue�a�career�in�
state�or�private�sector�environmental�work.�



          
  

     
      

 
             

             
            

             
              

             
                 

              
             

             
            

              
             

            
               

           
           

   
 
 

                  
                

              
   

  

Mechanisms�by�Which�Hurricane�Milton�Impacted�Microbial�Water�Quality�in�
Coastal�Environments�
Van-Khuong�Trinh�and�Chamteut�Oh�

University�of�Florida,�Gainesville,�FL,�USA�

Extreme�weather�events�increasingly�threaten�coastal�water�quality,�yet�the�mechanisms�by�which�
tropical�cyclones�impair�microbial�conditions�remain�poorly�quantified.�We�develop�a�Large�Language�
Model–Assisted�Microbial�Source�Tracking�(LAMST)�framework�to�trace�the�origins�of�microbial�threats—�
fecal�indicator�bacteria�(FIB),�pathogens,�and�antimicrobial�resistance�genes�(ARGs)—and�apply�it�to�
coastal�waters�impacted�by�Hurricane�Milton�along�Florida’s�Gulf�Coast.�LAMST�integrates�16S�rRNA�
sequencing�with�species-level�metadata�from�the�NCBI�Bio�Sample�database�to�probabilistically�classify�
detected�taxa�as�marine,�terrestrial,�or�wastewater�in�origin.�Across�30�sites�and�three�time�points�(1�
week,�2�weeks,�and�7�months�post-storm),�twelve�analytes—spanning�total�bacteria,�FIB,�pathogens,�and�
ARGs—were�quantified�by�digital�PCR.�Both�terrestrial�and�marine�bacteria�showed�significant�increases�
in�total�bacterial�concentrations�in�the�coastal�waters�following�the�hurricane,�indicating�concurrent�
mobilization�of�land-derived�inputs�and�marine�sources.�Site�fixed-effects�regressions�showed�that�
terrestrial�and�wastewater�bacteria�were�strongly�associated�with�enterococci�and�two�ARGs�(sul2�and�
tetA�genes),�whereas�marine�bacteria�correlated�with�Vibrio�parahaemolyticus.�Despite�rapid�declines�in�
enterococci�within�two�weeks,�several�pathogens�and�ARGs�remained�elevated,�underscoring�the�
limitations�of�FIB�alone�as�a�regulatory�indicator�of�post-storm�microbial�impairment.�LAMST�provides�a�
quantitative�and�generalizable�framework�for�source-resolved�microbial�tracking�without�reliance�on�
regional�reference�sequences,�offering�actionable�insights�for�post-storm�water-quality�assessment�and�
coastal�resilience�planning.�

BIO:�Dr.�Oh�is�an�assistant�professor�in�the�Department�of�Environmental�Engineering�Sciences�at�the�University�of�
Florida.�His�lab�analyzes�environmental�DNA�and�RNA�to�determine�which�microorganisms�are�present�in�the�
environment�and�what�they�do.�Our�targets�include�pathogens,�antibiotic-resistant�bacteria,�and�microbes�involved�
in�nutrient�cycling.�



        
               

                 
 

           
           

 
               

             
            
                

                  
             

              
                 

              
                

               
              

                 
              

                
        

 
  

Soil�and�Water�Interactions�Drive�Crop�Seeding�Growth�
Olanrewaju�H.�Ologunde1,�Renato�P.�Lima2,�Camila�P.�Cagna1,3,�Cássio�A.�Tormena3,�Márcio�R.�Nunes1,*�

1�Department�of�Soil,�Water,�and�Ecosystem�Sciences,�Global�Food�Systems�Institute,�University�of�Florida/IFAS,�FL,�United�
States�

2�School�of�Agricultural�Engineering,�Campinas�State�University,�Campinas,�SP,�Brazil�
3�Department�of�Agronomy,�State�University�of�Maringá,�Maringá,�PR,�Brazil�

Good�seedling�growth�is�important�to�achieve�maximum�crop�productivity�but�is�often�constrained�by�
complex�soil-water�interactions.�The�soil�physical�properties�can�be�quantitatively�expressed�using�the�
least�limiting�water�range�(LLWR).�However,�LLWR�thresholds,�particularly�penetration�resistance,�may�
alter�the�interpretation�of�soil�constraints�on�root�development.�This�study�assessed�the�impact�of�soil�
physical�quality�on�the�growth�of�maize�root�seedlings�using�the�LLWR�index�across�clay,�sandy�loam,�and�
sandy-textured�soils.�LLWR�was�computed�using�moisture�coefficients:�air-filled�porosity�(0.10�m3�m-3),�
field�capacity�(10�kPa),�permanent�wilting�point�(1500�hPa),�and�penetration�resistance�(conventional�=�
2.0�MPa;�modified�=�3.0�MPa).�Results�showed�that�LLWR�was�bounded�by�field�capacity�and�penetration�
resistance�as�upper�and�lower�limits�for�moisture�contents�between�air-filled�porosity�and�permanent�
wilting�point.�LLWR�varied�with�soil�texture,�which�was�smaller�for�finer�textured�soils�compared�to�
coarser�textures.�Root�growth�was�severely�restricted�by�aeration�at�saturated�soil�conditions,�and�by�
available�water�and�penetration�resistance�when�the�moisture�content�is�towards�the�permanent�wilting�
point.�In�clayey�soils,�penetration�resistance�above�3.0�MPa�was�the�major�limiting�factor.�The�modified�
penetration�resistance�(3.0�MPa)�resulted�in�wider�LLWR�and�supported�higher�relative�root�growth�
compared�to�the�original�approach�(2.0�MPa).�These�findings�underscore�LLWR�as�an�effective�tool�for�
assessing�soil�physical�quality,�which�controls�crop�growth.�



       
   

           
                
                

 
               

                
            

                
               

               
               

             
               

             
                

             
                 

              
              
           

               
              

                
 
 

                   
                 

      

  

PGPB-Biochar�Improves�Soil–Water–Nutrient�Management�in�Citrus�under�
Reclaimed�-Water�Irrigation�
Tunde�S.�Oluwatuyi1,�Davie�M.�Kadyampakeni1�and�Mary�L.�Lusk2�

1University�of�Florida,�Citrus�Research�and�Education�Center,�700�Experiment�Station�Rd,�Lake�Alfred,�FL�33850.�
2University�of�Florida,�Gulf�Coast�Research�and�Education�Center,�14625�Co�Rd�672,�Wimauma,�FL�33598�

Florida�has�historically�been�the�leading�citrus-producing�state�in�the�U.S.,�particularly�for�orange�juice�
processing.�However,�over�the�past�two�decades,�industry�has�faced�a�sharp�decline�due�to�the�
prevalence�of�Huanglongbing.�Compounding�this�challenge,�Florida's�sandy�soil�contributes�to�significant�
water�and�nutrient�stress,�further�limiting�citrus�productivity.�The�use�of�reclaimed�water�for�irrigation�is�
increasing,�but�concerns�remain�about�the�potential�for�leaching�of�nutrients�and�heavy�metals�into�
groundwater.�biochar,�a�pyrolyzed�organic�material,�has�shown�promise�as�a�soil�amendment�in�sandy�
soils.�While�plant�growth-promoting�bacteria�(PGPB)�are�known�to�help�plants�maximize�nutrient�uptake.�
However,�combined�application�of�biochar�with�PGPB�under�reclaimed�wastewater�irrigation�has�not�
been�fully�explored�in�citrus�systems.�This�study�examines�the�interactive�effects�biochar�and�plant�
growth-promoting�bacteria�(PGPB)�on�the�hydraulic�properties,�water�and�nutrient�dynamics�of�Candler�
fine�sand,�as�well�as�citrus�tree�growth�under�reclaimed�water�irrigation.�A�greenhouse�experiment�was�
conducted�under�reclaimed�water�irrigation�using�a�randomized�complete�block�design�with�seven�
treatments:�three�biochar�rates�(2.5%,�5.0%,�and�7.5%�v/v),�each�with�or�without�PGPB,�and�a�control.�
These�treatments�were�applied�to�one-year-old�citrus�trees�grafted�on�two�rootstocks�(Valencia�on�
Carrizo�and�X-639).�Soil�water�retention,�nutrient�dynamics�and�citrus�growth�parameters�were�observed.�
Results�showed�that�biochar�and�PGPB-inoculated�biochar�significantly�improved�soil�hydraulic�
properties,�and�citrus�growth�performance,�with�the�7.5%�v/v�biochar�rate�combined�with�PGPB�showing�
the�greatest�effect�in�both�rootstocks.�These�findings�show�that�PGPB-inoculated�biochar�can�enhance�
water�and�nutrient�management,�as�well�as�citrus�growth,�in�sandy�soils�under�reclaimed�water�irrigation.�

BIO:�Tunde�S.�Oluwatuyi�is�a�PhD�student�in�the�department�of�Soil,�water�and�ecosystem�Sciences,�University�of�
Florida.�He�is�one�of�the�2024�Water�Institute�Interdisciplinary�Cohort�(Water�Scholar)�currently�working�on�the�
beneficial�reuse�of�wastewater�and�biosolids.�



   
                  
      

      
     

 
              

              
        

            
 

                
               

              
                 

              
                

                
            

             
 
 

                   
                

                

  

Visual�Scientific�Storytelling�
Andrew�Opel�1�[Session�with�Cynthia�Barnett�2,�Angela�Bradbery�2,�Jason�Evans�3,�and�Kellie�Keys�1]�

1Florida�State�University,�Tallahassee,�FL,�USA�
2University�of�Florida,�Gainesville,�FL�USA�
3Stetson�University,�DeLand,�FL,�USA�

Drawing�on�a�series�of�interdisciplinary�environmental�communication�projects�over�the�past�decade,�this�
presentation�will�summarize�the�lessons�learned�from�these�applied�experiences.�From�the�Apalachicola�
River�Project�(https://apalachicolariverproject.org/)�to�the�Climate�Witness�Project�
(https://www.climatewitnessproject.org/),�to�a�collaboration�with�NOAA�creating�media�for�Science�on�a�
Sphere�(https://sos.noaa.gov/catalog/datasets/marine-debris-introduction-to-marine-debris-in-the-
ocean/),�connecting�local�storytellers�and�science�has�been�shown�to�be�an�effective�tool�for�translating�
complicated�issues�for�public�audiences.�This�process�requires�active�work�between�the�scientists,�the�
local�social�actors�living�and�working�in�an�environment,�and�communication�scholars�and�media�
producers.�This�work�–�and�the�barriers�to�effective�science�communication�–�is�detailed�through�a�review�
of�previous�case�studies�that�reveal�recurring�dynamics�between�scientists,�the�public,�and�science�
communicators.�From�the�connections�to�local�story�tellers�to�the�iterative�editing�process�to�the�
suspicion�of�scientists�to�value�of�stories,�this�presentation�maps�out�the�tensions�in�the�science�
communication�process�and�offers�suggestions�for�more�effective�collaboration�and�visual�media�
production�processes.�

BIO:�Andy�Opel,�Ph.D.,�is�the�James�E.�Kirk�Professor�of�Communication�in�the�School�of�Communication�at�Florida�
State�University.�As�a�founding�member�of�the�International�Environmental�Communicaion�Association,�he�works�at�
the�intersection�of�media�and�the�environment.�You�can�see�his�work�at�https://www.andyopel.net/.�

https://www.andyopel.net
https://sos.noaa.gov/catalog/datasets/marine-debris-introduction-to-marine-debris-in-the
https://www.climatewitnessproject.org
https://apalachicolariverproject.org


          
  

            
    
           
          
       

 
            

                   
                   

               
             

            
 

             
                

            
           

                  
              

               
              

             
              

              
   

 
 

                  
                

            

  

Hidden�Mineral�Drivers�of�Microbial�Diversity�and�Function�in�Nitrate-contaminated�
Karst�Aquifers�
K.O.�Osimiri1,�Madison�Flint2,�Patricia�Spellman3,�Bobby�Scharping1,�Amy�Williams2,�Jonathan�Martin2,�
Dogancan�Yasar2,�Brent�Christner1�

1University�of�Florida,�Microbiology�and�Cell�Science�Department,�Gainesville,�FL�USA�
2University�of�Florida,�Department�of�Geological�Sciences,�Gainesville,�FL�USA�
3University�of�South�Florida,�Tampa,�FL�USA�

Karst�aquifers�host�extensive�groundwater–rock�interactions�that�create�highly�heterogeneous�chemical�and�
physical�niches.�The�Upper�Floridan�Aquifer�(UFA)�is�one�of�the�most�productive�and�vulnerable�karst�systems�in�the�
world�and�has�seen�a�~50-fold�increase�in�nitrate�(NO₃⁻)�over�the�past�four�decades,�largely�from�agricultural�runoff.�
Elevated�nitrate�is�known�to�alter�dissolved�oxygen�(DO)�availability�and�redox�conditions,�potentially�reshaping�
microbial�communities�that�mediate�biogeochemical�cycling.�However,�the�relative�influence�of�nitrate�versus�
mineral�substrates�on�microbial�diversity�and�function�in�karst�aquifers�remains�unresolved.�

We�characterized�microbial�communities�across�groundwater�and�cave�substrates�(fine�and�coarse�sediments,�
quartz,�clay,�Fe-oxide�minerals,�and�carbonate�rock)�from�seven�spring-cave�systems�in�the�Suwannee�River�Basin�
(0.66–4.36�mg/L�NO₃⁻).�Community�composition�varied�significantly�across�sites�and�substrates�(NMDS,�
PERMANOVA),�with�mineral-associated�biofilms�forming�distinct�niches�compared�to�planktonic�groundwater�
communities.�Nitrate�and�DO�were�strongly�negatively�correlated�(r�=�-0.61,�p�<�0.0001)�yet�nitrate�alone�explained�
less�variation�in�microbial�communities�than�substrate�type�and�broader�geochemical�gradients.�These�results�
suggest�that�mineral�substrates�may�act�as�biogeochemical�hotspots�that�decouple�nitrate�levels�from�microbial�
structure.�Ongoing�analyses�are�quantifying�functional�potential�through�qPCR�of�nitrogen�cycling�genes,�N₂O�
production�assays,�and�carbon�cycling�measurements�to�determine�how�microbial�niches�translate�to�ecosystem-
level�processes.�The�dynamic�interplay�between�microbial�communities�and�their�geological�environment�may�act�
as�functional�indicators�of�aquifer�health,�revealing�potential�management�priorities�that�nitrate�monitoring�alone�
might�overlook.�

BIO:�K.O.�Osimiri�is�a�PhD�candidate�at�the�University�of�Florida�studying�the�intersection�of�microbial�ecology,�
geology,�and�water�quality�in�karst�aquifers.�Her�research�explores�how�nitrate�and�mineral�substrates�shape�
microbial�communities�and�biogeochemical�processes�to�inform�groundwater�protection�and�ecosystem�health.�

https://0.66�4.36


        
    

            
 

                    
             

                 
                
                  
                 

              
             

           
              

            
            

 
 

                  
              

              
        

  

Political�Affiliation�and�Florida�Red�Tide�Risk�Perceptions�
Dylan�Pace,�Sadie�Hundemer�

Department�of�Agricultural�Education�and�Communication,�University�of�Florida,�Gainesville,�FL,�USA�

Florida�red�tides�have�impacted�the�west�coast�of�Florida�for�many�years�and�pose�a�variety�of�risks�to�
economies,�the�environment,�and�people’s�health.�Individual�risk�perceptions�vary�across�the�political�
spectrum,�which�may�lead�some�individuals�not�to�take�precautions�to�avoid�the�risks�presented�by�red�
tide�blooms.�In�this�study,�Florida�west�coast�residents�were�surveyed�to�determine�if�political�affiliation�
and�ideology�play�a�significant�role�in�their�perception�of�risk�from�red�tide�blooms.�The�results�indicate�
that�only�political�ideology,�not�political�affiliation,�is�a�significant�predictor�of�red�tide�risk�perception.�The�
more�conservative�an�individual,�the�less�risk�they�perceived.�Furthermore,�higher�perceived�risk�was�
associated�with�increased�perceived�behavior�change�in�response�to�red�tide.�Additionally,�both�
conservative�and�liberal�respondents�perceived�more�community-level�risk�than�personal-level�risk�
related�to�economics,�health,�and�overall�well-being.�To�address�the�discrepancies�in�risk�perceptions,�
we�recommend�that�policymakers�and�communicators�develop�messaging�that�resonates�with�the�
worldviews�of�conservatives,�emphasizing�personal�risks�and�informed�choices�rather�than�mandates.�

BIO:�Dylan�Pace�is�a�Master�of�Science�student�in�the�department�of�Agricultural�Education�and�Communication.�He�
also�received�his�undergraduate�degree�from�the�University�of�Florida�in�Agricultural�Education�and�
Communication.�His�current�research�interests�include�studying�the�interaction�and�relationship�of�agriculture�and�
natural�resources�with�individual’s�political�identification�and�behavior.�



         

  
        

 
                

               
              

             
              

                
                

       
                   

               
              

             
                  
              

             
                

            
             

                
              

 
 

                  
                   
                     

        

  

HARMFUL�ALGAL�BLOOM�MONITORING�IN�THE�ST.�JOHNS�RIVER�

Joshua�Papacek�
St.�Johns�River�Water�Management�District,�Palatka,�FL�

Previous�Harmful�Algal�Bloom�(HAB)�monitoring�in�the�St.�Johns�River�(SJR)�was�predominantly�a�reactive�
and�event-based�response,�with�a�bias�towards�significant�or�recognizable�HABs.�Beginning�in�2020,�the�
St.�Johns�River�Water�Management�District�(SJRWMD),�in�partnership�with�the�Florida�Department�of�
Environmental�Protection�(DEP),�began�routinely�monitoring�several�locations�in�the�SJR,�with�the�
purpose�of�providing�observations�across�a�wide�range�of�conditions.�Surface�water�samples�are�
collected�at�10�stations�spanning�the�river�and�its�lakes�on�a�monthly�(November-March)�or�biweekly�
(April-October)�basis.�Samples�are�then�analyzed�by�the�DEP�lab�for�dominant�taxa�and�concentrations�of�
four�major�cyanotoxins�(microcystin—MC,�cylindrospermopsin—CYL,�anatoxin-a—ATX,�and�saxitoxin—�
STX)�and�by�the�SJRWMD�lab�for�various�water�quality�analytes.�Timing�of�HABs�in�the�SJR�varied�by�
location�and�year.�While�HABs�often�occurred�in�summer�months,�blooms�were�observed�outside�of�
“peak”�season�likely�due�to�a�combination�of�favorable�temperatures�and�increased�water�residence�
times.�Results�from�this�sampling�effort�emphasized�that�cyanobacteria�are�ubiquitous�HAB-formers�in�
the�SJR�and�were�identified�as�the�dominant�or�co-dominant�taxa�in�most�bloom�samples.�While�MC�and�
CYL�were�the�most�frequently�detected�cyanotoxins,�few�samples�at�routine�sites�exceeded�recreational�
guidance�thresholds�(8�µg/L�and�15�µg/L,�respectively),�and�high�phytoplankton�biomass�(as�chlorophyll-
a)�could�not�be�used�as�a�significant�predictor�of�toxin�detection.�However,�continued�response�sampling�
identified�cyanobacterial�HABs�at�additional�locations�with�significant�toxin�concentrations�measured�at�
these�new�“hotspots.”�This�effort�underscores�the�tradeoffs�of�a�fixed-location�sampling�network�
compared�to�the�dynamic�nature�of�HABs.�Furthermore,�there�is�a�need�for�supplemental�HAB�detection�
and�prediction�strategies,�such�as�remote�sensing�tools,�to�monitor�a�large�geographic�area.�

BIO:�Josh�Papacek�is�an�Environmental�Scientist�with�the�St.�Johns�River�Water�Management�District�where�his�work�
focuses�on�water�quality�in�the�Upper�St.�Johns�River�Basin,�harmful�algal�blooms,�and�managing�projects�to�monitor�
nutrient�sources�and�quantify�loading.�He�has�a�PhD�in�Soil�and�Water�Sciences�from�the�University�of�Florida�and�a�
BS�in�Biological�Sciences�from�Michigan�Technological�University.�



           
  

      
           

 
                

                
              

            
         

              
               

               
               

 
 

                 
                

              
             

              
               

  
 

              
            

               
               

               
          

 
 

            

 

  

INITIAL�STEPS�TO�ASSESS�WATER�SUPPLY�SUSTAINABILITY�CHANGE�DUE�TO�LAND�
USE�CHANGE�
Kshitij�(Kay)�Parajuli�and�Jeffrey�Geurink�

Tampa�Bay�Water,�2575�Enterprise�Rd.,�Clearwater,�Florida,�USA�

Tampa�Bay�Water,�a�regional�water�supply�utility,�is�responsible�for�assessing�change�in�water�supply�
sustainability�to�ensure�adequate�future�water�supplies�for�the�Tampa�Bay�Florida�region.�Since�the�early�
1990s,�the�Tampa�Bay�region�has�experienced�significant�land�use�transformation,�with�agricultural�and�
grassland�areas�increasingly�converted�to�residential�and�urban�development.�These�transitions�have�
important�implications�for�regional�hydrological�processes,�particularly�evapotranspiration�(ET),�
groundwater�recharge,�and�streamflow�dynamics.�This�study�provides�a�quantitative�analysis�of�land�use�
changes�between�1995�and�2010�and�their�expected�effects�on�the�water�budget�across�gauged�
watersheds�within�the�Integrated�Northern�Tampa�Bay�(INTB)�model�domain.�The�INTB�model�is�a�
calibrated�application�of�the�Integrated�Hydrologic�Model�(IHM)�which�is�used�to�evaluate�water�supply�
sustainability.�

Target�ET�values,�which�represent�long-term�average�annual�actual�ET�based�on�land�use�and�depth�to�
water�table,�were�used�to�evaluate�potential�hydrologic�shifts.�Results�indicate�more�than�20–30%�of�land�
area�in�several�Tampa�Bay-area�watersheds�(e.g.,�Trout�Creek,�South�Branch�Anclote,�Fox�Branch,�
Delaney�Creek,�and�Anclote�at�Elfers),�transitioned�to�urban�development,�resulting�in�increased�
impervious�surface�area.�These�transitions�are�projected�to�reduce�ET�and�groundwater�recharge�while�
enhancing�surface�runoff�and�streamflow.�Potable�water�supply�wellfields�are�located�within�some�of�the�
named�watersheds.�

The�analysis�demonstrates�noticeable�spatial�variability�in�ET�change�across�the�region�and�establishes�
linkages�between�dominant�land�use�transitions�and�hydrologic�responses.�The�findings�provide�
preliminary�insights�into�the�potential�cumulative�impacts�of�land�use�change�on�water�balance�by�
watershed.�The�results�are�generally�consistent�with�earlier�modeling�efforts�by�the�University�of�Central�
Florida�and�Tampa�Bay�Water�and�may�guide�future�evaluations�of�long-term�water�supply�sustainability�
under�future�land�use�scenarios�within�the�updated�INTB�model.�

BIO:�Kay�Parajuli�is�Water�Resources�System�Engineer�at�Tampa�Bay�Water.�



          
     

          
       
            

 
            

             
            

             
          

           
           

               
          

           
       

 
           

                
              

                
           

              
             

             
              

         
 
 

              
                 

            

 

  

Forecasting�the�Future�of�Mangroves:�Modeling�Migration,�Flood�Protection,�and�
Resilience�to�Sea�Level�Rise�
Vladimir�A.�Paramygin1,�Kevin�Buffington2,�Y.�Peter�Sheng1,�Karen�Thorne2�

1�University�of�Florida,�Gainesville,�FL,�USA�
2�Western�Ecological�Research�Center,�United�States�Geological�Survey,�Vallejo,�CA,�USA�

Mangroves�are�critical�components�of�coastal�defense�systems,�offering�multiple�protective�functions�
including�wave�attenuation,�shoreline�stabilization,�and�reduction�of�coastal�flood�losses.�Despite�their�
well-recognized�role�in�mitigating�coastal�hazards,�the�long-term�dynamics�of�mangrove�distribution�
under�changing�climatic�and�sea-level�conditions�remain�poorly�quantified.�This�study�introduces�a�high-
resolution,�process-based�framework�that�explicitly�links�dynamic-timescale�hydrodynamic�forcing�with�
long-term�ecological�and�geomorphic�responses�to�sea�level�rise.�A�mangrove-resolving�three-
dimensional�surge–wave�model�(CH3D-SWAN)�is�dynamically�coupled�with�WARMER�(Wetland�Accretion�
Rate�Model�for�Ecosystem�Resilience),�a�soil�cohort�model�that�simulates�vertical�accretion�and�soil�
development�processes�in�wetlands.�The�coupled�modeling�system�captures�vegetation–flow–turbulence�
and�vegetation–wave�interactions,�enabling�more�realistic�simulation�of�storm-driven�flooding�and�
sediment�transport�under�tropical�cyclone�conditions.�

On�longer�timescales,�the�framework�integrates�mangrove–salinity�and�mangrove–sediment�feedback�to�
project�shifts�in�mangrove�extent�and�species�zonation�resulting�from�gradual�sea�level�rise�and�altered�
hydrodynamic�regimes.�The�approach�is�applied�to�Southwest�Florida,�where�multiple�sea�level�rise�
scenarios�from�2000�to�2100�are�used�to�assess�changes�in�mangrove�habitat�distribution�and�associated�
ecosystem�service�values,�particularly�flood�protection�benefits.�Without�considering�the�dynamic�
coupling�of�hydrodynamic�and�ecologic�processes,�mangrove�migration�in�the�21st�century�is�very�
different�from�that�obtained�in�this�dynamic�study,�demonstrating�the�importance�of�coupling�
hydrodynamic�and�ecological�processes�for�evaluating�the�resilience�and�adaptive�capacity�of�mangrove�
systems.�As�mangroves�migrate�further�inland�and�replace�freshwater�marshes,�their�value�for�flood�
protection�diminishes,�highlighting�the�need�for�mangrove�restoration.�

BIO:�Vladimir�Paramygin�is�a�research�scientist�at�Engineering�School�of�Sustainable�Infrastructure�and�
Environment,�University�of�Florida.�He�has�over�20�years�of�experience�in�numerical�modeling�specializing�in�coastal�
hydrodynamics.�Involved�in�numerous�projects�assessing�value�of�wetlands�in�flood�prevention.�



        
     

          
 

               
          
             

             
              

              
                 

                 
                

                 
                  

                 
               

                  
                    

                  
          

 
 

               
               

                  
 

  

Optimizing�Zinc�Fertilization�to�Resilience�of�HLB-affected�Citrus�
Monika�Peddapuli�and�Davie�Kadyampakeni�

UF/IFAS,�Citrus�Research�and�Education�Center,�Lake�Alfred,�FL,�USA�

Zinc�(Zn)�plays�a�crucial�role�in�citrus�physiology�through�enzyme�activation,�protein�metabolism,�and�
chlorophyll�synthesis,�thereby�influencing�canopy�growth,�photosynthetic�efficiency,�and�fruit�
production.�Deficiency�symptoms�including�interveinal�chlorosis,�twig�dieback,�and�poor�fruit�set�are�
intensified�in�Huanglongbing�(HLB)-infected�trees�due�to�compromised�root�function�and�nutrient�uptake.�
Micronutrient�responses�are�often�nonlinear,�with�growth�improving�up�to�an�optimum�application�rate�
before�diminishing�or�causing�toxicity.�We�proposed�that�supplying�Zn�to�HLB-affected�trees�would�
enhance�canopy�development�and�yield�until�an�optimal�threshold�is�reached.�To�test�this,�a�field�trial�
was�initiated�in�2024�at�the�Citrus�REC�in�Lake�Alfred,�Florida�on�twelve-year-old�‘Valencia’�sweet�orange�
trees�grafted�on�Swingle�citrumelo�rootstock.�Treatments�included�four�Zn�rates�(16.8,�25.2,�33.6,�and�42�
kg�ha⁻¹)�in�a�completely�randomized�design�with�four�replications.�Initial�findings�showed�that�soil�Zn�rose�
significantly�(p�≤�0.05)�with�increasing�application�rate,�reaching�96.56�mg�kg⁻¹�at�42 kg�ha⁻¹.�Although�leaf�
Zn�concentrations�did�not�differ�statistically,�the�highest�value�(28.8�mg/kg)�was�observed�at�25.2�kg�ha⁻¹.�
Similarly,�canopy�volume�(11.3�m³),�leaf�area�index�(2.83),�and�SPAD�chlorophyll�readings�(69.3)�peaked�
at�25.2�kg�ha⁻¹.�Fruit�yield�increased�by�152%�between�2024�and�2025,�with�relative�gains�ranging�from�
136%�at�16.8�kg�ha⁻¹�to�175%�at�42�kg�ha⁻¹,�while�the�maximum�absolute�yield�(6.05�lbs�tree⁻¹)�occurred�
at�33.6�kg�ha⁻¹.�Collectively,�these�results�suggest�that�the�25.2�kg�ha⁻¹�Zn�treatment�provides�a�balanced�
fertilization�strategy,�supporting�canopy�growth�and�productivity�in�HLB-affected�citrus.�

BIO:�Monika�Peddapuli�is�a�second-year�Ph.D.�student�specializing�in�plant�nutrition�with�strong�academic�
performance�and�hands-on�research�experience.�She�has�earned�multiple�travel�awards�(ASHS,�FSHS),�served�as�
vice�president�of�GSPO,�received�the�2025�FFAA�award,�and�secured�third�place�in�the�2025�Inter-REC�poster�
competition.�



        
         

      
          

 
            

              
               

             
              

                 
             

              
   

 
               

             
                

              
           

             
              

          
 

            
               

              
           

           
       

 
 

                      
              

              

  

Upper�Kissimmee�Basin�Flood�Direct�and�Indirect�Benefits�
Francisco�Peña12,�Ana�Carolina�Coelho�Maran2�and�Hongying�Zhao2�

1Galt�Group�Inc,�Wellington,�FL�
2South�Florida�Water�Management�District,�West�Palm�Beach,�FL�

Flood�damage�assessments�and�benefit-cost�analyses�traditionally�focus�on�quantifying�direct�structural�
benefits�(reduction�in�impacts�to�buildings,�contents,�and�roads)�when�comparing�Future�Without�Project�
(FWOP)�and�Future�With�Project�(FWP)�scenarios.�To�advance�this�methodology,�the�South�Florida�Water�
Management�District�(SFWMD)�has�applied�the�SFWMD�Flood�Impact�Assessment�Tool�(SFWMD-FIAT)�to�
evaluate�Expected�Annual�Damages�(EADs)�across�multiple�return�periods�(5-,�10-,�25-,�and�100-year�
events).�These�outputs�are�then�used�to�calculate�the�Benefit-Cost�Ratio�(BCR)�for�a�range�of�mitigation�
strategies.�The�tool�integrates�flood�depth�maps,�exposure�data,�and�depth-damage�functions�consistent�
with�FEMA�standards�and�methodologies�and�has�supported�the�justification�of�District’s�flood�resiliency�
projects�since�2022.�

This�presentation�focuses�on�the�importance�of,�in�addition�to�quantifying�direct�benefits,�also�quantifying�
indirect�benefits�to�more�comprehensively�capture�the�economic�value�of�proposed�regional�mitigation�
projects,�using�an�ongoing�study�in�the�Upper�Kissimmee�Basin�as�an�example.�These�benefits�account�
for�avoided�losses�and�secondary�costs�that�extend�beyond�direct�physical�damages�to�properties,�
including�agricultural�losses,�vehicle�replacement,�displacement�costs,�lost�revenue,�business�impacts,�
reduced�emergency�response�expenditures,�and�mental�health�impacts.�In�the�example,�the�approach�
also�considers�future�land�use�projections,�as�Osceola�and�Orange�Counties�are�among�the�fastest-
growing�Counties�in�Florida�and�continue�to�experience�rapid�urbanization.�

Results�demonstrate�that�including�indirect�benefits�significantly�enhances�total�flood�risk�reduction�
estimates.�Incorporating�them�into�the�EAD�ensures�a�more�accurate�reflection�of�a�project’s�economic�
and�societal�benefits,�particularly�in�areas�where�flood�events�trigger�cascading�effects�on�households,�
mobility,�and�local�economies.�This�expanded�framework�provides�a�stronger,�evidence-based�
foundation�for�demonstrating�that�regional�resiliency�investments�are�both�cost-effective�and�
strategically�valuable�for�long-term�flood�risk�management.�

BIO:�Dr.�Peña�is�a�resilient�project�manager�with�more�than�a�decade�in�the�field�of�flood�modeling.�He�has�extensive�
experience�in�developing�H&H�Modeling�and�Economic�Damage�Assessment�Memorandums�for�multiple�efforts.�He�
has�supported�more�than�50�different�grant�applications�since�joining�District�Resiliency�in�2022.�



     
    

         
 

                
              

               
                   

            
                

                  
              

               
                

              
             
               

                
             

               
             

 
 

                  
             
              

            
    

  

WATER�FIRST�NORTH�FLORIDA�PROJECT�
Timothy�E.�Perkins,�P.E.�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

Florida�law�requires�Minimum�Flows�&�Water�Levels�(MFLs)�to�be�established�to�protect�water�bodies�
from�significant�harm�due�to�surface�and�groundwater�withdrawals.�The�Florida�Department�of�
Environmental�Protection�(DEP)�has�proposed�MFLs�for�the�Lower�Santa�Fe�and�Ichetucknee�Rivers�and�
Priority�Springs�(LSFIR).�Since�some�of�the�LSFIR�MFLs�are�not�being�met,�DEP�and�the�St.�Johns�River�
Water�Management�District�(SJRWMD)�and�Suwannee�River�Water�Management�District�(SRWMD)�are�
developing�a�recovery�and�prevention�strategy�to�meet�the�MFLs�while�also�ensuring�the�future�water�
supply�needs�of�the�region.�To�identify�the�best�path�forward,�a�collaborative�effort�was�launched�by�the�
SJRWMD,�SRWMD,�DEP,�and�select�utilities�in�the�north�Florida�region.�After�evaluating�numerous�
alternatives,�the�Water�First�North�Florida�project�was�identified�as�the�most�effective�and�cost-efficient�
solution�The�project�will�utilize�an�estimated�40�million�gallons�per�day�of�high-quality�reclaimed�water�
from�JEA’s�Buckman�and�Southwest�Water�Reclamation�Facilities,�which�will�be�further�polished�in�
treatment�wetlands�to�further�reduce�nutrients�and�other�pollutants,�if�needed�receive�additional�
treatment�at�recharge�facilities,�and�then�transported�via�pumping�and�transmission�piping�to�the�water�
to�recharge�site(s).�A�more�detailed�study�has�been�initiated�to�identify�potential�treatment�wetland�and�
recharge�sites,�further�define�treatment�and�permitting�requirements,�and�refine�design�concepts�and�
estimated�costs.�Water�First�North�Florida,�in�conjunction�with�conservation�and�other�efforts,�will�restore�
the�hydrology�of�the�Lower�Santa�Fe�and�Ichetucknee�rivers�and�springs.�

BIO:�Mr.�Perkins�is�a�Supervising�Professional�Engineer�with�more�than�46�years�of�experience�planning,�designing,�
permitting�and�implementing�water�and�wastewater�treatment,�pumping�and�transmission�projects.�He�has�
experience�with�regional�water�resource�development,�water�supply�and�reclaimed�water�projects.�He�has�
significant�experience�in�water/wastewater�operations�&�maintenance,�facilities�planning�and�development�of�
capital�budgets.�



          
   
            

       
             
            

 
               

                
                 

              
                

                 
                  

               
                  

                 
             

               
             

                 
              
               
         
            

         
 
  

Refining�Phosphorus�Diagnostics�in�Organic�Soils:�Bridging�Agronomic�Needs�and�
Water�Quality�Goals�
Dinesh�Phuyal1,�Vimala�D.�Nair1,�Shabnam�Sadeghibaniani2,�Lilit�Vardanyan1,�Germán�V.�Sandoya2,�
Niguss�S.�Hailegnaw2,�and�Dereje�A.�Birhan2�

1University�of�Florida,�Department�of�Soil,�Water,�and�Ecosystem�Sciences,�Gainesville,�FL,�USA�
2University�of�Florida,�Everglades�Research�and�Education�Center,�Belle�Glade,�FL,�USA�

The�organic�soils�(Histosols)�of�the�Everglades�Agricultural�Area�(EAA)�are�vital�to�Florida’s�crop�
production.�While�these�soils�contain�large�reservoirs�of�total�phosphorus�(P),�their�availability�to�plants�is�
often�limited�by�high�pH�and�calcium�content�due�to�oxidation�and�the�mixing�of�underlying�calcium�
carbonate�into�the�plow�layer�as�soils�become�shallow.�Their�unique�biogeochemistry�creates�a�
significant�challenge�in�managing�P.�To�ensure�crop�yields,�fertilizers�are�often�applied�at�rates�that�
exceed�plant�uptake,�resulting�in�the�accumulation�of�legacy�P�and�posing�a�substantial�risk�of�nutrient�
loss�to�aquatic�ecosystems.�A�key�barrier�to�addressing�this�issue�is�the�inadequacy�of�conventional�soil�P�
tests.�Although�there�are�P�extraction�methodologies�that�are�specifically�developed�for�muck�soils,�there�
is�still�a�need�for�improved�soil�extractants�that�better�correlate�with�crop�yield�and�guide�P�management.�
The�objective�of�this�study�is�to�quantify�the�relationships�between�different�soil�P�extraction�methods�and�
determine�how�the�choice�of�analytical�procedure�impacts�management�decisions�that�affect�water�
quality.�To�investigate�this,�soil�samples�were�collected�from�representative�muck�soils�across�the�EAA,�
and�extraction�methods�such�as�traditional�water-extractable�P�(Pw),�Mehlich-1�(M1P),�and�Mehlich-3�
(M3P),�as�well�as�the�FeO-P�and�H3A-P�techniques�were�compared.�This�analysis�is�expected�to�highlight�
differences�among�testing�protocols,�demonstrating�how�they�may�lead�to�varying�interpretations�of�soil�
phosphorus�status.�Future�work�will�leverage�these�results�to�design�field�trials�for�establishing�modern,�
site-specific�fertilizer�recommendations�that�balance�agricultural�productivity�with�environmental�
stewardship.�Ultimately,�this�research�provides�the�foundational�science�for�a�more�robust�decision-
making�tool�to�improve�water�management�in�Southern�Florida.�



         
      

         
 

                  
           

                 
              

                 
                  

                
              

               
             

               
               

               
             

               
               

 
 

                  
               
                 

  

  

CROP�NUTRIENT�PROFILE�LINKAGES�TO�WATER�RESOURCES�ACROSS�CONUS�
Katie�McCurley�Pisarello�and�Samuel�Smidt�

American�Farmland�Trust�National�Research�Initiative,�Washington,�DC�USA�

Water�availability�and�use�as�it�relates�to�domestic�food�crop�production�has�been�well�studied,�but�the�
relationship�between�water�use�and�crop�nutrient�production�remains�unexplored.�Moreover,�
consideration�of�food�nutrients�has�been�of�increasing�national�interest,�and�yet�we�do�not�have�a�
comprehensive�quantification�of�domestic�nutrient�production�in�the�United�States.�Here�we�present�a�
novel�Crop�Nutrient�Profile�(CNP)�dataset,�consisting�of�32�nutrients�for�77�unique�food�crops�within�a�
total�of�95�land�cover�types�as�outlined�by�USDA’s�Cropland�Data�Layer�(CDL).�The�CNP�dataset�was�
appended�to�the�2023�CDL�to�provide�a�geospatial�accounting�of�CONUS�nutrient�production�at�30m�
resolution.�This�kind�of�comprehensive�nutrient�profiling�is�crucial�for�beginning�to�address�important�
questions�as�they�relate�to�United�States�nutrient�production.�Using�the�CNP�dataset,�we�modeled�
relationships�between�CNP�index�values�and�location-specific�crop�water�use�in�CONUS�hydroclimate�
zones�of�varying�degrees�of�aridity,�following�the�zoning�formation�framework�in�McCurley�Pisarello�&�
Jawitz,�2021.�We�found�that�there�were�significant�relationships�between�CNP�index�values�and�crop�
water�use�in�specific�hydroclimate�zones,�suggesting�that�“water�cost”�may�not�homogenously�align�with�
nutrient�production�intensities�across�zones.�Understanding�the�breadth�of�domestic�food�and�nutrient�
production�and�their�relationships�to�local�water�resources�are�important�matters�of�national�security�and�
ultimately�inform�optimal�production�as�they�relate�to�human�needs�and�natural�resource�availability.�

BIO:�Dr.�Pisarello�is�a�Senior�Research�Scientist�and�systems�modeler�at�American�Farmland�Trust.�She�has�worked�
within�a�variety�of�biophysical�and�socioeconomic�disciplines�in�the�agricultural�and�environmental�sciences�at�
scales�ranging�from�plot�to�global.�Dr.�Pisarello�has�led�projects�in�academic,�federal,�and�nonprofit�research�
settings.�



        
     

     
                

 
                

                 
                 

               
               

               
                 

               
                  

             
                

               
                  

               
             

                  
              

              
                 

 
 

                   
               

               
   

  

NORTH�FLORIDA�WATER�IMPACTS�OF�AUTOMATION�TECHNOLOGY�EXTENSION�
PROGRAMMING�FOR�DRIP�IRRIGATED�CROPS�
Henry�T.�Pittman,�Ph.D.,�CWB�

University�of�Florida,�Institute�of�Food�and�Agriculture�Science�Gilchrist�County�Extension,�Trenton,�FL�USA�

Water�quality�and�quantity�conservation�is�an�important�topic�throughout�the�state�of�Florida,�with�no�
exception�for�the�Suwannee�Valley�region�of�North�Florida.�Drip�irrigated�vegetables�are�one�of�the�largest�
crops�in�the�Suwannee�Valley�totaling�approximately�8000�acres�annually�and�are�a�focus�point�of�water�
use�and�nitrogen�nutrient�inputs�regulations.�Before�2021,�drip�irrigated�vegetables�in�the�SV�were�
managed�manually�which�severely�limited�the�ability�of�farmers�to�control�both�irrigation�and�fertigation.�
In�2021�I�began�an�extension�program�focused�on�the�development�and�adoption�of�automation�
technology�in�these�crops�for�Gilchrist�County�and�the�greater�Suwannee�Valley.�In�2024,�I�assessed�the�
impacts�of�automation�from�the�perspective�of�nutrient�usage,�water�usage�and�economic�benefits.�With�
help�of�our�Suwannee�Valley�Extension�Team,�we�surveyed�9�of�12�producers�in�the�Suwannee�Valley�that�
adopted�automation�technology�during�the�2024�growing�seasons.�In�total�these�farmers�automated�
1,883�acres�of�watermelon�and�other�vegetables�in�the�Suwannee�Valley.�These�9�farmers�all�reported�
that�automation�decreased�the�amount�of�fertilizer�and�water�they�used�throughout�the�season.�Farmers�
reported�they�used�44�pounds�of�nitrogen�per�acre�less�and�24.3%�less�water�per�day�than�without�
automation.�Based�on�the�acreage�(1,883)�the�farmers�automated,�farmers�realized�a�total�reduction�of�
54,682�pounds�of�nitrogen�used.�Assuming�standard�irrigation�system�characteristics�and�a�100-day�
growing�season,�farmers�reduced�their�water�usage�by�873�gallons�of�water�per�day�per�acre�or�164�
million�gallons�of�water�during�the�growing�season.�Automation�technology�is�becoming�quickly�adopted�
because�of�extension�driving�the�conversation�in�drip�irrigated�vegetables�across�the�Suwannee�Valley�
with�potential�for�saving�almost�1�billion�gallons�of�water�and�over�300,000�lbs.�of�nitrogen�annually.�

BIO:�Dr.�Pittman�is�an�agriculture�and�natural�resources�extension�agent�in�Gilchrist�County�Florida�with�a�focus�on�
commercial�horticulture�and�water�quality�and�quantity�conservation.�He�has�15�years’�experience�in�natural�
resources�conservation�and�water�quality�monitoring�and�management�with�various�state�and�federal�agencies�and�
land-grant�universities.�



     
   
    

 
                  
               

                  
               

                  
                   

               
              

                
                 

               
        

 
 

                
            

                 
       

  

JEA�H2.0�PURIFICATION�AND�REPLENISHMENT�
Ryan�Popko,�P.E.�

JEA,�Jacksonville,�FL,�USA�

JEA�is�the�largest�municipally�owned�utility�in�the�state�of�Florida,�providing�water�and�electric�services�to�
over�one�million�people.�JEA’s�water�recycling�program�started�with�implementing�reclaimed�water�back�
in�the�early�2000s.�Building�upon�the�award-winning�reclaimed�water�program,�the�next�step�of�the�water�
recycling�journey�is�JEA’s�H2.0�Purification�Program�which�began�in�2014.�This�three-phase�H2.0�
Purification�Program�is�a�nod�to�the�2.0�version�of�JEA’s�water�supply.�The�program�further�purifies�
reclaimed�water�to�drinking�water�quality�so�it�can�be�used�to�replenish�the�aquifer.�After�completion�of�
the�pilot�testing�phase,�JEA�is�now�completing�construction�on�Florida’s�first�full-scale�potable�reuse�
facility.�The�facility�utilizes�membrane�filtration,�reverse�osmosis�and�ultraviolet�advanced�oxidation�to�
purify�water.�Since�public�education�of�potable�reuse�is�so�important�the�facility�also�includes�a�world-
class�visitor�center.�By�mimicking�what�nature�does�the�replenish�the�aquifer,�only�over�a�shorter�amount�
of�time�and�a�smaller�footprint,�JEA�is�strategically�implementing�resilient�water�infrastructure�to�ensure�
reliable�and�sustainable�water�supplies�for�future�generations.�

BIO:�Ryan�Popko,�P.E.�leads�JEA’s�H2.0�Purification�Program.�He�has�Bachelors�and�Masters�Degrees�in�
Environmental�Engineering�from�Rensselaer�Polytechnic�Institute�and�University�of�Massachusetts�–�Amherst,�
respectively.�Ryan�serves�as�President�of�the�Board�of�the�Southeast�Desalting�Association�and�board�member�of�
the�American�Membrane�Technology�Association.�



           
 
           

      
 

             
                

             
              

               
               

  
 

             
           

               
                

              
                

                 
                

             
             

                 
               

         
 
 

                
               

             
       

  

Water�Quality�Impacts�of�Phosphorus�from�Soil�Amendments�in�Florida’s�Sandy�
Soils�
Aaron�Portmess,�Johnathan�Ballou*,�Dinesh�Phuyal,�Lilit�Vardanyan�and�Vimala�Nair�

University�of�Florida,�Gainesville,�FL,�USA�

Organic�fertilizers,�such�as�manures�and�biosolids,�are�increasingly�promoted�as�sustainable�alternatives�
to�inorganic�fertilizers�due�to�their�ability�to�recycle�nutrients�and�improve�soil�health.�However,�the�
perception�that�“organic”�implies�lower�environmental�risk�can�obscure�potential�negative�impacts.�Like�
inorganic�sources,�organic�fertilizers�contribute�to�P�losses�that�degrade�water�quality,�especially�as�
legacy�P�accumulates�and�is�gradually�released.�biochar,�derived�from�the�pyrolysis�of�organic�materials,�
has�emerged�as�a�potential�amendment�that�may�reduce�P�leaching�while�maintaining�long-term�P�
availability.�

This�study�comparatively�evaluates�the�water�quality�impacts�of�fresh�manures,�their�corresponding�
biochars,�and�inorganic�fertilizers�(concentrated�superphosphate)�in�Florida’s�sandy,�acidic�soils.�
A�controlled�column�leaching�study�is�conducted�using�surface�soil�samples�from�two�representative�soil�
orders,�Ultisols�and�Spodosols.�Each�soil�type�receives�surface�applications�at�equal�total�P�rates�using�
one�inorganic�fertilizer,�four�fresh�manures�(beef,�dairy,�poultry,�biosolids),�and�their�four�corresponding�
biochars.�Leachate�will�be�collected�and�analyzed�over�time�to�assess�water-soluble�and�total�P�loss.�
We�hypothesize�that�the�high�solubility�of�inorganic�P�will�cause�elevated�initial�leaching,�followed�by�a�
rapid�decline�whereas,�organic�sources�will�exhibit�lower�initial�but�more�sustained�P�release�due�to�
microbial�mineralization.�Pyrolysis�is�expected�to�alter�manure�chemistry,�reducing�P�solubility�and�
leaching�potential.�The�outcomes�will�demonstrate�how�soil�properties�and�P�source�characteristics�
jointly�determine�P�mobility.�This�study�aims�to�advance�understanding�of�P�dynamics�in�sandy�soils�and�
assess�biochar�as�a�lower-risk�alternative�to�fresh�manures�and�inorganic�fertilizers,�offering�a�potentially�
more�sustainable�strategy�for�managing�P�in�agricultural�systems.�

BIO:�Aaron�Portmess�and�Johnathan�Ballou�are�analysts�and�lab�technicians�at�the�Environmental�Soil�Chemistry�
Lab,�University�of�Florida.�They�support�the�Best�Management�Practices�(BMP)�Project,�which�develops�sustainable�
agricultural�practices�to�improve�nutrient�efficiency�and�reduce�environmental�impact.�Their�work�involves�
comprehensive�soil�chemical�analyses,�including�nutrient�quantification.�



           
      
      

  
                

              
               

                 
              
                 

                     
                 

                  
               

               
               

               
               

             
             

              
             

            
        

 
 

                  
                

                 

 

  

Field�and�Modeling�Approaches�to�Irrigation�and�Nitrogen�Management�in�Potato�
Varshitha�Prasanna1�and�Vivek�Sharma1�

University�of�Florida,�Gainesville,�FL,�USA�

Potato�(Solanum�tuberosum�L.)�is�an�important�spring�commodity�in�Florida,�where�sandy�soils�with�low�
water�and�nutrient�holding�capacity�make�irrigation�and�fertilization�critical�for�sustaining�yield.�Excessive�
nitrogen�(N)�and�water�inputs�can�lead�to�nitrate�leaching�whereas�insufficient�inputs�reduce�productivity.�
Hence,�it�is�essential�to�optimize�irrigation�and�N�application�in�potato�production.�A�two-year�field�study�
was�conducted�at�the�UF/IFAS�North�Florida�Research�and�Education�Center�(NFREC),�Suwannee�Valley,�
Live�Oak,�Florida,�evaluating�two�irrigation�regimes;�full�irrigation�(FIT)�and�75%�FIT�with�six�N�treatments�
ranging�from�112�to�392�kg�N�ha⁻¹,�along�with�a�rainfed�control�(0�kg�N�ha⁻¹).�Results�showed�that�yield�
increased�with�higher�N�rates�but�yield�differences�between�FIT�and�75%�FIT�were�not�significant.�Among�
N�rates,�280�kg�N�ha⁻¹�produced�yields�comparable�to�higher�rates,�while�nitrate�availability�at�60–90�cm�
was�lower,�indicating�reduced�leaching.�Water�use�efficiency�was�consistently�higher�in�75%�FIT,�whereas�
nitrogen�use�efficiency�decreased�with�increasing�N.�Due�to�the�high�cost�of�lysimeter�installation,�
leaching�was�not�quantified�in�the�field;�therefore,�the�SUBSTOR-Potato�model�was�used�and�calibrated�
with�non-stressed�treatments.�The�model�simulated�LAI,�dry�tuber�yield,�and�N�uptake�with�acceptable�d-
stat�values.�Leaching�was�greatest�under�FIT�and�increased�with�higher�N�application.�Recent�remote�
sensing�technologies,�such�as�UAV-derived�vegetation�indices�(NDVI,�SAVI,�NDRE,�etc.)�combined�with�
machine�learning�models�(random�forest,�support�vector�machine,�and�multiple�linear�regression),�were�
also�tested�for�estimating�crop�coefficients�(Kc).�Results�highlighted�the�potential�of�integrating�remote�
sensing�with�modeling�to�improve�Kc�estimation�which�guides�irrigation�scheduling�and�enhances�
resource�use�efficiency.�Overall,�these�findings�support�sustainable�potato�production�with�optimized�
irrigation�and�N�management�while�minimizing�environmental�impacts.�

BIO:�I�am�Varshitha�Prasanna,�a�Ph.D.�Candidate�in�the�SNRE�(Conc.�ABE).�My�research�focuses�primarily�on�
optimizing�irrigation�and�nitrogen�management�for�potato�cultivation.�In�addition�to�using�DSSAT�crop�modeling,�I�
use�remote�sensing�techniques,�such�as�UAV�drone�imaging�and�Machine�learning�to�further�my�research.�



         
 

     
      

 
            

               
               

              
             

              
              

                 
               

             
              

                
              

                
           

               
             
              

             
               

            
    

 
 

                   
               

          

 

 

  

Vegetation�Dynamics�and�Community�Divergence�in�Central�Florida�Reference�
Wetlands�
Renee�Price�and�David�Kaplan�

University�of�Florida,�Gainesville,�FL,�USA�

Wetlands�provide�invaluable�ecosystem�services�but�have�experienced�significant�degradation�and�filling�
over�the�past�century.�More�contemporarily,�the�focus�to�protect�and�restore�wetlands�has�emphasized�
the�need�for�reference�wetland�systems�to�serve�as�both�design�templates�and�benchmarks�for�
restoration�success.�However,�due�to�limited�access�to�long-term�hydrology�and�vegetation�data�with�
replicates,�the�similarity�of�these�attributes�across�wetland�types�remains�poorly�understood.�This�
research�aims�to�further�our�understanding�of�vegetation�community�stability�and�similarity�of�isolated�
cypress�reference�wetlands�in�central�Florida.�Specifically,�we�ask:�1.�How�have�vegetation�communities�
in�these�wetlands�shifted�over�a�17-year�period�and�2.�Are�these�wetland�communities�similar?�To�answer�
these�questions,�we�leveraged�17�years�of�annual�vegetation�monitoring�data�from�12�isolated�cypress�
wetlands�located�in�close�geographic�proximity.�Data�included�species�composition�and�percent�cover�
data�for�groundcover,�shrub,�and�tree�strata.�For�Question�1,�we�analyzed�Non-Metric�Multidimensional�
Scaling�(NMDS)�scores�of�each�wetland�by�year�and�applied�the�Mann-Kendall�test�to�identify�significant�
trends�over�time.�We�also�calculated�dissimilarity�indices�between�the�baseline�survey�and�each�
subsequent�year.�For�Question�2,�we�derived�NMDS�scores�by�strata�and�year�and�applied�PERMANOVA�
to�assess�community�similarity.�Preliminary�results�revealed�significant�shifts�in�groundcover�
communities�in�five�wetlands,�shrub�communities�in�one�wetland,�and�tree�communities�in�six�wetlands.�
Dissimilarity�indices�were�generally�highest�for�groundcover,�followed�by�shrubs�and�trees;�however,�
groundcover�and�shrub�indices�were�commingled�in�two�wetlands.�NMDS�revealed�two�distinct�wetland�
groups�as�well�as�annual�variation.�Temporarily,�groundcover�variance�between�wetlands�appeared�to�
decrease�over�time.�All�strata�were�found�to�be�significantly�different.�These�findings�suggest�that�
variation�in�vegetation�communities�exists�within�reference�systems,�with�implications�for�restoration�
design�and�monitoring�benchmarks.�

BIO:�Renee�Price�is�a�PhD�candidate�at�the�UF�Center�for�Wetlands�where�she�investigates�wetland�dynamics�that�
assist�with�designing�effective�monitoring�and�restoration�strategies.�She�also�has�extensive�experience�in�the�
consulting�industry�with�focus�on�water�quality�and�quantity�projects.�



              
  

  
      

 
              

              
             

            
      

 
            

             
              

             
           

            
             

              
             

        
 
  

Water�and�Power�in�the�Ancient�Andes:�5000�years�of�water�management�in�the�
Southern�Hemisphere�
Gabriel�Prieto�

Department�of�Anthropology,�University�of�Florida.�

This�study�examines�the�co-evolution�of�water�management�systems�and�political�complexity�in�the�
Andean�Southern�Hemisphere,�tracing�a�4000-year�trajectory�that�links�hydraulic�control�directly�to�the�
consolidation�of�power.�In�this�hyper-arid�environment,�access�to�and�effective�management�of�water—�
from�early�coastal�fog-catching�structures�to�monumental�canal�networks—was�the�critical�determinant�
of�agricultural�viability�and�state�formation.�

This�paper�synthesizes�archaeological,�paleoclimatic,�and�ethnohistoric�data�to�analyze�how�emerging�
elites,�spanning�the�Initial�Period�(1500-1200/1100�BC)�through�the�sophisticated�engineering�of�the�
Chimu�Empire�(AD�1050-1450),�leveraged�control�over�water�resources�to�organize�mass�labor,�generate�
agricultural�surplus,�and�justify�territorial�expansion.�We�demonstrate�that�the�political�investment�in�
large-scale�irrigation�projects�created�durable,�yet�vulnerable,�social�structures.�Furthermore,�the�
research�specifically�investigates�how�the�technological�and�ritualistic�management�of�water�scarcity,�
particularly�in�response�to�severe�El�Niño-Southern�Oscillation�(ENSO)�events,�became�the�ideological�
bedrock�for�stratified�societies.�The�findings�reveal�that�these�hydraulic�systems�were�not�merely�
engineering�feats,�but�deeply�embedded�expressions�of�power�that�fundamentally�shaped�the�political�
landscape�and�long-term�resilience�of�ancient�Andean�civilizations.�



          
 

           
  

              
                

 
             

              
           

                  
             

      
 

                  
              

         
                 

              
              

           
 

              
                

               
                 

               
        

 
            

                 
     

 
 

                 
                 

          

 

  

Soil�and�Crop�Monitoring�using�Microwave�Satellites�for�Improved�Water�
Management�
Michelle�Prieto-Sanchez1,�Laura�Almendra�Martin1,�Jasmeet�Judge1,�Mawiyah�Abdelkarim1,�and�Sarah�
Daly2�

1Center�for�Remote�Sensing,�Agricultural�and�Biological�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�
2Department�of�Earth,�Environmental,�and�Planetary�Sciences,�Washington�University�in�St.�Louis,�St.�Louis,�MO,�USA�

Field-scale�soil�and�crop�information�is�essential�for�irrigation�scheduling,�crop�management,�and�
hydrologic�assessment.�Yet�direct�measurements�are�limited�in�space�and�time,�while�agricultural�water�
management�decisions�often�change�daily.�Satellite-based�microwave�(wavelengths�>1mm)�sensors�are�
highly�sensitive�to�water�in�soil�and�crops.�They�observe�the�land�surface�day�and�night,�offering�reliable�
all-weather�observations.�For�example,�active�microwave�radar�monitors�soil�moisture�(SM)�over�large�
areas�with�consistent,�repeatable�coverage.�

Until�now,�satellite-based�soil�and�crop�monitoring�has�relied�mainly�on�radar�at�6�cm�(C-Band)�from�the�
European�Sentinel-1�satellites,�which�provide�SM�and�vegetation�products�every�6–12�days�at�1km�
resolution.�Because�C-band�has�a�shorter�wavelength�than�L-band�(20-cm),�
it�doesn't�penetrate�deeper�into�vegetation�and�upper�soil�but�is�more�sensitive�to�vegetation�canopy.�The�
new�NASA-ISRO�Synthetic�Aperture�Radar�(NISAR)�mission�introduces�L-band�radar�and�will�provide�a�
global�SM�product�at�200-meter�resolution�twice�every�12�days.�Together,�Sentinel’s�and�NISAR’s�
observations�will�provide�complementary�soil�and�crop�conditions,�improving�satellite-based�monitoring.�

UF’s�Center�for�Remote�Sensing�is�evaluating�Sentinel-1�and�NISAR�observations�to�support�the�
development�of�soil�and�crop�products�for�the�NISAR�two�missions.�The�Plant�Science�Research�and�
Education�Unit�in�Citra,�Florida,�has�been�designated�as�an�agricultural�calibration�and�validation�site.�
Two�200m�x�200m�fields�equipped�with�in�situ�sensors�recording�soil�conditions�every�15�minutes.�Crop�
conditions�will�be�observed�during�times�of�NISAR�overpass.�These�fields�represent�mixed�surface�and�
crop�conditions,�including�bare�soil�and�growing�wheat.�

This�presentation�evaluates�Sentinel-1�and�NISAR�observations�to�understand�how�differences�in�
wavelength�affect�radar�sensitivity�to�SM�and�crop�growth�and�helps�understand�the�sensitivity�of�L- and�
C-band�data�to�growing�crops.�

BIO:�Michelle�Prieto-Sanchez�is�a�Biological�Engineering�student�at�the�University�of�Florida�specializing�in�Land�and�
Water�Resource�Engineering.�She�works�with�the�Center�for�Remote�Sensing�on�combining�field�sensors�and�radar�
data�to�improve�agricultural�monitoring�and�satellite�calibration�in�Florida.�



        
  

     

            
  

           
             

           
             

             
            

              
              

               
         

             
                
          

            
             

             
               

              
            

       
 
 

                 
                 

            
   

  

Incorporating�water-related�processes�for�Quantifying�Hurricane�Impacts�on�
agricultural�production�
Xiaohui�Qiao,�Christa�D.�Court�

Department�of�Food�and�Resource�Economics,�University�of�Florida,�Gainesville,�FL,�USA�

Florida�agriculture�frequently�experiences�substantial�adverse�impacts�following�hurricanes�due�to�
damage�and�losses�associated�with�crops,�livestock,�and�infrastructure.�Quantifying�the�impacts�of�
hurricanes�on�agricultural�production�remains�challenging�because�losses�arise�from�compound�
hydrometeorological�hazards�(wind,�rainfall,�and�flooding)�that�jointly�affect�crops�and�livestock�in�
complex�ways.�Existing�studies�of�hurricane�impact�assessment�often�emphasize�wind�damage�while�
underrepresenting�the�water-driven�components�of�the�impact�chain;�however,�excessive�rainfall�and�
flooding�are�major�drivers�of�crop�yield�reduction,�soil�degradation,�and�long-term�field�recovery�
challenges.�In�addition,�compared�with�growing�attention�to�multi-hazard�impacts�in�urban�areas,�limited�
research�has�focused�on�agricultural�systems.�This�study�presents�a�comprehensive�review�of�(1)�existing�
approaches�for�multi-hazard�impact�assessment,�highlighting�their�methodological�strengths,�
limitations,�and�applicability�to�agricultural�studies;�(2)�current�research�on�crop�vulnerability/loss�curves�
related�to�strong�wind,�extreme�rainfall,�and�flooding.�Building�on�these�insights,�we�develop�a�compound�
hazard�modeling�framework�incorporating�agricultural�baseline�data,�hydrometeorological�datasets,�a�
Hurricane�Composite�Intensity�Index�(HCII),�and�crop�vulnerability/loss�curves�to�quantify�agricultural�
production�losses�resulting�from�hurricane�wind,�rainfall,�and�flooding.�The�framework�integrated�rainfall�
and�flooding�processes�into�the�impact�analysis,�improving�the�understanding�of�water-related�damage�
to�agricultural�production�during�hurricanes.�Taking�Hurricane�Milton�(2024)�in�Florida�as�an�example,�we�
present�a�case�study�to�demonstrate�how�the�framework�supports�rapid�assessment�of�hurricane�
impacts�on�agricultural�production�and�provides�accurate�and�data-driven�estimates�to�inform�decision-
making�for�disaster�response�and�recovery�planning.�

BIO:�Dr.�Qiao�is�a�Research�Assistant�Professor�at�the�UF/IFAS�Economic�Impact�Analysis�program.�Her�work�
focuses�on�integrating�remote�sensing,�GIS,�and�statistical�modeling�to�assess�the�impacts�of�natural�disasters�on�
agriculture,�advancing�data-driven�resilience�planning�and�decision�support�through�advanced�geospatial�analysis�
and�WebGIS�tools.�



       
            

   
           

             
             

                 
        

             
 

             
            

             
            

            
             

             
           

             
               

               
             

           
             

             
             

 
 
 

                    
             

             
               

   

 

  

AUTOMATED�SPECTRAL�DECONVOLUTION�FOR�QUANTITATIVE�DYE�TRACING�
Fabian�Quichimbo-Miguitama1;�Seonkyoo�Yoon1,2;�Jana�Kramer3;�John,�D.�Barry4;�Scott�C.�Alexander5;�
Peter�K.�Kang3,6�

1Department�of�Geological�Science,�University�of�Florida,�Gainesville,�FL�32611,�USA�
2School�of�Natural�Resources�and�Environment,�University�of�Florida,�Gainesville,�FL�32611,�USA�
3Department�of�Earth�and�Environmental�Sciences,�University�of�Minnesota,�Minneapolis,�MN�55455,�USA�
4�Minnesota�Department�of�Natural�Resources,�Division�of�Ecological�&�Water�Resources,�Sr.�Paul,�MN�55155,�USA�
5�Darcy�Solutions,�Inc.,�Minneapolis,�MN�55112,�USA�
6Deparment�of�Earth�and�Environmental�Sciences,�University�of�Minnesota,�Minneapolis,�MN�55414,�USA�

Fluorescent�dye�tracing�is�a�widely�applied�technique�for�characterizing�complex,�interconnected�flow�
paths�and�delineating�the�extent�of�flow-accessible�domains.�Breakthrough�curves�(BTCs),�continuous�
time�series�of�dye�concentrations�at�downstream�monitoring�points,�provide�quantitative�insights�into�
flow�velocity,�travel�time�distributions,�dispersion,�and�sorption�processes.�However,�accurate�dye�
concentration�estimation�is�often�challenging�due�to�fluorescence�interference�from�natural�organic�
matter�(NOM)�such�as�humic/fulvic�acids�and�chlorophylls.�The�interference�by�the�background�
fluorescence�signals�can�be�particularly�significant�at�low�concentration�regimes.�To�address�this�
challenge,�we�present�a�spectral�deconvolution-based�concentration�estimation�technique�that�isolates�
multi-dye�signals�from�background�NOM�signals�using�automated�multi-curve�fitting.�We�applied�the�
approach�to�three�hydrogeologically�complex�field�sites:�two�karst�aquifers�in�Florida�and�Minnesota�and�
a�fractured�limestone�aquifer�in�Minnesota.�The�method�can�quantify�accurate�dye�concentration�even�at�
low�concentrations�where�in�situ�fluorometers�often�fail.�Moreover,�the�framework�efficiently�processes�
large-volume,�high-frequency�datasets,�providing�an�efficient�platform�for�high-resolution�BTC�analysis.�
Computed�BTCs�can�be�integrated�with�spatially�distributed�process-based�numerical�models�for�flow�
and�transport�simulations,�serving�as�calibration�targets.�This�linkage�facilitates�more�reliable�estimation�
of�model�parameters,�enhancing�the�robustness�and�reliability�of�groundwater�models�and�transport�
contamination.�

BIO:�Fabian�is�a�PhD�student�in�the�Geological�Sciences�department�at�the�UF.�He�is�a�hydrologist�investigating�flow�
and�transport�processes�across�spatiotemporal�scales�by�integrating�tracer�data�with�computational�modeling.�
Fabian�employs�a�holistic�approach,�combining�theoretical,�computational,�experimental,�and�field�methods,�to�
advance�understanding�of�karst�water�dynamics�and�support�strategies�for�the�sustainable�management�of�water�
resources�and�ecosystems.�



          
          

       
 

              
             

             
             

               
            

             
             

               
               

          
              

            
              

            
               

             
              

               
              

            
            
  

 
 

                 
               

                
 

  

Coupling�Vertical�Distribution�of�Marine�Algal�Biomass�and�Ocean�Hydrodynamics�
Sumon�Hossain�Rabby,�Md�Iftekhar�Sayeed�Khan�and�Ebrahim�Ahmadisharaf�

FAMU-FSU�College�of�Engineering,�Tallahassee,�FL,�USA�

Marine�Harmful�Algal�Blooms�(HABs)�threaten�coastal�ecosystems,�fisheries�and�human�health�by�toxin�
production,�water�discoloration,�and�oxygen�depletion�(hypoxia�or�anoxia).�Substantial�efforts�have�been�
made�on�their�detection,�prediction�and�forecasting,�and�dynamics�with�environmental�stressors�(climate�
change,�sea-level�rise,�etc.).�However,�a�knowledge�gap�remains�in�characterizing�them�following�
hurricanes.�This�gap�stems�from�the�lack�of�studies�coupling�the�characteristics�of�HABs�(phenology,�
vertical�and�horizontal�structures�and�taxonomic�compositions)�with�oceanic�processes�and�their�
hurricane-led�anomalies�(i.e.,�upwelling�of�nutrient-rich�waters,�ocean�cooling,�etc.).�Addressing�this�gap�
requires�better�understanding�depth�and�magnitude�of�deep�chlorophyll-a�maxima�or�peak�chlorophyll-a�
levels�in�the�water�column�and�their�relationship�with�ocean�hydrodynamics.�Limited�availability�of�in-situ�
data�on�algal�biomasses’�water�column�distribution�challenges�such�studies.�To�address�these�gaps,�we�
propose�a�spatiotemporally-distributed�framework�that�couples�empirical�distribution,�machine�learning�
(ML),�and�hydrodynamic�properties�to�approximate�the�vertical�distribution�of�algal�biomass�within�the�
epipelagic�layer�(200m).�First,�we�derive�empirical�distribution�parameters�(magnitude,�depth,�and�
standard�deviation�of�peak)�on�the�available�depth-resolved�in-situ�data�of�chlorophyll-a�collected�from�
Argo-Float.�Second,�we�estimate�different�hydrodynamic�properties�(i.e.,�relative�water�column�stability,�
water�density,�mixed�and�isothermal�layer�depth,�and�barrier�layer�thickness).�Third,�we�apply�ML�
algorithms�to�approximate�the�empirical�distribution�parameters�based�on�those�oceanic�properties.�Our�
results�show�that�algal�vertical�distribution�in�the�Florida�Gulf�follows�single-peak�Gaussian�distribution�
(R2�>0.80).�The�shape�parameters�of�the�Gaussian�distribution�can�be�predicted�from�the�hydrodynamic�
properties�with�high�accuracy�(R2�>0.89)�using�ML�regression.�Further,�our�inferential�analyses�highlight�
that�different�hydrodynamic�properties�control�different�shape�parameters.�This�study�contributes�to�
better�understanding�post-hurricane�algal�blooms�through�coupled�modeling�that�connects�HAB�and�
ocean�properties.�

BIO:�Sumon�is�a�Ph.D.�candidate�in�Civil�and�Environmental�Engineering�at�the�FAMU-FSU�College�of�Engineering.�
His�doctoral�research�focuses�on�quantifying�the�impacts�of�hydroclimatic�extremes�(i.e.,�hurricanes�and�droughts)�
on�coastal�and�estuarine�water�quality�across�the�Florida�Gulf�using�advanced�statistical�modeling�and�inferential�
analyses.�



      
            

             
           

 
              

             
           

              
               

             
              
                

                 
                 
                

              
             

              
                

                    
             

              
              

          
 
 

                 
                

             

  

Coastal�Monitoring�during�Hurricane-induced�Storm�Surge�
Zanti�Rains1,�Ehsan�Ahmadi�Afzadi1,�Scott�Powell2,�Brian�Phillips1�and�Elise�Morrison1�

1Engineering�School�of�Sustainable�Infrastructure�and�Environment,�University�of�Florida,�Gainesville,�FL,�USA�
2Powell�Family�Structures�and�Materials�Laboratory,�University�of�Florida,�FL,�USA�

Hurricanes�often�create�storm�surge�and�freshwater�flooding�which�can�be�destructive�to�coastal�
infrastructure,�beach�morphology,�coastal�ecosystems,�and�water�quality.�Storm�surges�are�initiated�by�
physical�interactions�between�atmospheric�forces�and�coastal�waters,�and�understanding�those�
interactions�has�important�implications�for�evacuations�and�human�health�and�safety.�However,�there�is�
limited�data�at�the�point�of�landfall�during�hurricanes,�and�even�fewer�datasets�that�couple�
meteorological,�physical,�and�biogeochemical�measurements�in�the�path�of�a�landfalling�hurricane.�We�
fill�this�gap�by�deploying�advanced�wind,�wave,�and�water-quality�monitoring�stations�(“Sentinel�towers”)�
on�beaches�in�the�predicted�path�of�incoming�hurricanes.�These�towers�are�engineered�at�the�University�
of�Florida�and�are�designed�to�carry�an�array�of�sensors�to�capture�changes�in�atmospheric�and�
hydrologic�conditions�at�landfall.�Two�Sentinel�towers�were�deployed�for�the�first�time�in�the�paths�of�
Hurricane�Helene�and�Hurricane�Milton�in�2024�to�capture�the�most�extreme�wind�and�wave�conditions.�
Coupled�Sentinel�data�on�atmospheric�pressure,�wind�speed�and�direction,�water�depth,�and�salinity�
provided�a�timeline�during�hurricane�landfall.�These�data�revealed�site-specific�differences�in�physical�
interactions�that�influenced�freshwater-saltwater�mixing�as�well�as�the�timing,�duration,�and�depth�of�
storm�surge.�To�prepare�for�hurricane�season�2025�and�beyond,�we�have�designed�a�first-of-its�kind�
protective�mount�to�hold�a�YSI�EXO2,�Nortek�ADCP,�and�erosion�sensor�at�the�base�of�the�tower.�This�will�
allow�us�to�obtain�unprecedented�observations�of�water�quality,�current�dynamics,�and�beach�
morphology�during�and�immediately�following�landfall.�With�this�addition,�the�Sentinel�will�collect�more�
novel,�fundamental�data�to�improve�our�understanding�of�the�interactions�between�storm�surge�and�
freshwater�flooding�contributing�to�hurricane-induced�changes�in�water�quality.�

BIO:�Zanti�Rains�is�a�master’s�student�in�the�Department�of�Environmental�Engineering�Sciences�working�with�Dr.�
Elise�Morrison.�She�has�a�bachelor’s�degree�in�environmental�science�from�Florida�State�University.�Her�research�
interests�are�focused�on�addressing�the�challenge�of�balancing�resilient�communities�and�ecosystems.�



           
 
      

           
 

                 
                   

              
                

                 
              

               
    

                  
                 

                 
             

                  
                   

               
               
               

                  
    

 
               

              
             

 
 

                   
                

 

 

  

Clean�Lakes,�Higher�Prices:�Evaluating�the�Economic�Returns�of�Improved�Water�
Quality�
Abhishek�Rajan�and�Olesya�Savchenko�

Food�and�Resource�Economics�Department,�University�of�Florida,�Gainesville,�FL,�USA�

Lake�water�quality�is�a�major�environmental�concern�due�to�the�influx�of�nutrients�and�other�pollutants.�
Policy�actions�to�protect�lake�water�quality�are�often�divisive�and�not�sufficient.�A�key�reason�for�that�is�
the�inadequate�quantification�of�monetary�benefits�from�water�quality�improvements.�In�the�absence�of�
credible�evidence�of�the�benefits�of�water�quality�improvements�at�large�spatial�scales,�policy�costs�get�
more�emphasis�than�benefits�in�the�public�discourse.�To�address�this�gap,�our�study�employs�a�hedonic�
pricing�model�to�estimate�how�improved�lake�water�quality�affects�residential�housing�markets,�providing�
evidence�of�economic�gains�of�clean�water�at�a�policy-relevant�scale.�

We�focus�our�analysis�on�Florida,�which�has�the�most�heavily�polluted�lakes�in�the�country,�and�provide�
the�first�large-scale�assessment�of�lake�water�quality�on�housing�markets�in�the�state.�We�use�Secchi�
depth�as�a�measure�of�water�clarity�in�88�lakes�obtained�from�Florida�LAKEWATCH.�We�merge�water�
quality�data�with�data�on�residential�property�transactions�and�characteristics�obtained�from�CoreLogic�
to�analyze�property�sales�within�0.1�miles�of�the�lake�shoreline�from�2015�to�2020.�Our�hedonic�model�
defines�the�sale�price�of�a�house�as�a�function�of�lake�water�clarity,�proximity�to�a�lake,�house�
characteristics,�and�other�attributes.�Our�results�show�that�a�0.1�m�improvement�in�Secchi�depth�
increases�the�average�home�price�by�$3,645.�We�further�combine�this�water-clarity�effect�with�an�
ecological�model�to�show�that�reducing�phosphorus�concentration�to�target�levels�in�57�polluted�lakes�
can�increase�the�market�value�of�homes�within�a�0.1-mile�buffer�by�$215�million,�a�five�percent�increase�
in�market�values.�

As�Florida�faces�growing�lake�water�quality�challenges,�our�study�quantifies�the�economic�benefits�of�
cleaner�lakes�through�their�impact�on�local�housing�markets�and�recreational�values,�providing�evidence�
to�support�water�quality�regulations�and�interventions�to�improve�lake�water�conditions.�

BIO:�Abhishek�Rajan�is�a�doctoral�candidate�at�the�University�of�Florida�with�ten�years�of�research�experience�in�
water�economics�and�policy.�His�current�research�focuses�on�water�quality�management�in�coastal�and�lacustrine�
environments.�



           
  

     
 

           
              

               
              

  
              

  
               

 
  

              
           
             

              
       

 
 

                    
                

    

  

One�Water�in�Action:�Breaking�Silos,�Building�Resilience,�Managing�Every�Drop�
David�Rathke�

Resiliency�Florida,�Tallahassee,�FL,�USA�

Florida’s�water�management�framework�is�undergoing�significant�transformation�driven�by�new�
legislation,�evolving�regulatory�priorities,�and�increasing�demands�on�water�supply�and�quality.�From�the�
implementation�of�the�Clean�Waterways�Act�to�the�expansion�of�Resilient�Florida�and�emerging�nutrient�
reduction�and�permitting�mandates,�local�governments�and�utilities�face�a�complex�and�rapidly�shifting�
compliance�landscape.�
This�presentation�will�explore�the�intersection�of�these�emerging�policies�and�their�implications.�

Key�topics�include�integrated�One�Water�planning�and�the�growing�role�of�resiliency�and�data-driven�
decision-making.�

Drawing�on�recent�case�studies�and�legislative�trends,�the�discussion�will�offer�a�forward-looking�
perspective�on�how�agencies�and�utilities�can�proactively�adapt—leveraging�strategic�planning,�
interagency�collaboration,�and�funding�alignment�to�stay�ahead�of�regulatory�changes.�Participants�will�
gain�insight�into�what�lies�ahead�for�Florida’s�legislative�environment�and�actionable�strategies�to�
translate�policy�shifts�into�practical,�resilient�solutions.�

BIO:�David�Rathke�is�the�Executive�Director�of�Resiliency�Florida�he�is�also�a�water�consultant�and�lobbyist�for�the�
City�of�Winter�Haven.�He�has�successfully�pushed�policy�and�appropriations�through�the�legislative�process�for�
nearly�thirty�years.�



         
        

              
   

            
 

             
              

          
            

               
                   

            
          

         
 

             
            

               
          

          
           

       
 
  

Microbial�Gatekeepers�of�Mercury�Fate:�Geochemical�and�Metagenomic�Insights�
from�the�Oak�Ridge�Reservation�(ORR)�Water�System�
Rajesh�Singh�Rathore,�Veera�Badisa,�Jada�Taylor,�Amari�R.�Desouza,�Xavier�M.�Harrell,�Benjamin�
Mwashote,�Victor�Ibeanusi�

Core�Laboratory,�School�of�the�Environment,�Florida�A&M�University,�Tallahassee,�FL,�USA�
T�
he�Oak�Ridge�Reservation�(ORR),�Tennessee,�remains�one�of�the�most�mercury-impacted�aquatic�
ecosystems�in�the�United�States�due�to�legacy�nuclear�operations.�To�elucidate�the�coupled�mercury–�
sulfate–organic�interactions�and�corresponding�microbial�community�dynamics,�surface�water�samples�
collected�in�June�2024�were�subjected�to�detailed�geochemical�and�metagenomic�analyses.�
Geochemical�profiling�revealed�an�alkaline�environment�(pH�=�8.15�±�0.22)�with�moderate�redox�potential�
(180�±�7.7�mV)�and�elevated�metal�concentrations,�notably�Mg�(256�ppm),�Mn�(25�ppm),�Se�(11�ppm),�and�
Pb�(1.9�ppm).�High-throughput�16S�rRNA�sequencing�indicated�the�predominance�of�Proteobacteria�
(46%),�Verrucomicrobiota�(16%),�Actinobacteriota�(15%),�and�Bacteroidota�(12%),�with�Polynucleobacter�
and�the�hgcI�clade�identified�as�key�mercury-transforming�taxa.�

Machine�learning�(ML)�models�are�being�developed�to�integrate�microbial�taxonomic�and�functional�
datasets�for�predictive�assessments�of�mercury�fate�and�ecosystem�resilience.�Preliminary�diversity�
indices�(Shannon�=�3.9;�Simpson�=�0.96)�suggest�a�robust�microbial�consortium�capable�of�sustaining�
mercury�transformation�processes.�This�integrative�metagenomic–ML�framework�provides�novel�insights�
into�microbial�adaptation,�biogeochemical�cycling,�and�natural�attenuation�mechanisms�in�mercury-
contaminated�aquatic�systems,�offering�a�data-driven�foundation�for�targeted�bioremediation�strategies�
at�legacy�industrial�sites�such�as�ORR.�



         
    

       
            

 
            

               
                

               
              

             
              

                    
            

             
              

             
             

               
            

               
              

 
 
 

                   
                    

           

  

MICROPLASTIC�ANALYSIS�ORIGINATING�FROM�WATER�AND�SEDIMENT�SAMPLES�IN�
FLORIDA:�A�MULTI-SITE�STUDY�
Baylie�Reisch,�Emily�Kintzele,�Tracie�Baker�

University�of�Florida,�Department�of�Environmental�and�Global�Health,�Gainesville,�FL,�USA�

Microplastics�are�ubiquitous�materials�derived�from�macroplastics.�These�byproducts�lead�to�health�
concerns�in�aquatic�environments.�This�study�aims�to�evaluate�the�presence�of�microplastic�pollution�in�
waterways�of�Florida.�Multiple�sites�were�evaluated�in�order�to�create�a�representative�picture�of�the�
state’s�water�quality.�The�sample�sites�include�Brevard�County,�Crystal�River,�and�the�Everglades�where�
surface�water�and�sediment�samples�were�collected�with�a�microplastics�collection�net�and�a�stainless-
steel�petite�ponar,�respectively.�Each�sample�underwent�wet�peroxide�oxidation�followed�by�density�
separation�in�order�to�separate�any�microplastics�present�from�organic�matter.�Samples�were�then�
vacuum�filtered�on�to�a�1.2�micron�filter�and�the�flow�through�vacuum�filtered�on�to�a�0.8�micron�filter.�
The�filters�were�then�imaged�and�suspected�microplastics�collected.�Morphological�data�including�
shape,�coloration,�and�size�give�indicators�of�potential�sources.�Fourier�transform�infrared�spectroscopy�
(FTIR)�is�underway�to�identify�the�chemical�composition/polymer�type�of�each�collected�sample.�The�
combination�of�morphological�and�chemical�characteristics�will�aid�in�narrowing�the�sources�of�
contamination�and�potential�Biological�effects�downstream.�Thus�far,�the�majority�of�collected�samples�
are�black�fibers,�indicating�that�much�of�the�microplastic�pollution�in�the�aquatic�environment�likely�
originated�from�textiles�and�rope�materials.�As�for�chemical�composition,�polyethylene�and�
polypropylene�appear�to�be�the�most�abundant�among�the�sites�based�on�preliminary�results.�Identifying�
the�major�sources�of�aquatic�contaminants�can�guide�future�initiatives�to�reduce�waste�throughout�
Florida.�

BIO:�Baylie�Reisch�is�a�fourth�year�undergraduate�student�at�the�University�of�Florida.�She�is�studying�zoology�with�
minors�in�religion�and�wildlife�ecology�and�conservation.�Her�prior�work�in�sea�turtle�nesting�as�well�as�devotion�to�
environmental�toxicology�led�her�to�take�on�this�research�endeavor.�



          
        

             
             

 
             

              
             

            
              

              
              

                
             

               
              
              

             
           

               
              

              
             

                
              
               

    
 
 

                  
                

               
 

  

PFAS�risks�of�repurposing�wastewater�and�Biosolids�for�environmental�benefits�
Alexander�J.�Reisinger1,�Chamoda�Dissanayake2�and�Ashley�Hennessey1�

1Department�of�Soil,�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
2School�of�Forest,�Fisheries,�and�Geomatics�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

As�human�society�expands,�wastewater�production�will�also�expand�accordingly,�and�those�waste�
materials�must�go�somewhere.�The�repurposing�of�liquid�(reclaimed�water)�and�solid�(biosolids)�products�
of�wastewater�treatment�facilities�represents�an�opportunity�for�a�rare�win-win-win�from�environmental,�
economic,�and�social�perspectives.�Reclaimed�water�and�biosolids�can�provide�environmental�benefits�
by�providing�nutrients�needed�for�plant�growth.�biosolids�also�enhance�soil�health�and�physical�
conditions�by�increasing�soil�organic�matter,�microbial�activity,�and�soil�structure.�Ultimately,�both�of�
these�waste�products�have�been�shown�to�enhance�plant�productivity.�These�benefits�are�further�
enhanced�by�the�fact�that�these�products�can�offset�our�reliance�on�limited�(e.g.,�groundwater)�and/or�
external�(e.g.,�synthetic�fertilizer)�resources�while�also�sustainably�reusing�a�‘waste’�material.�However,�
these�benefits�do�not�come�without�potential�costs.�Increasing�nutrients�can�be�beneficial�to�plant�
productivity�on�the�landscape.�However,�when�nutrient�supply�exceeds�plant�demand,�nutrients�can�be�
transported�offsite,�becoming�a�pollutant�rather�than�a�benefit.�Additionally,�both�reclaimed�water�and�
biosolids�can�have�a�range�of�contaminants�present,�including�heavy�metals,�pharmaceuticals,�personal�
care�products,�and�per/polyfluoroalkyl�substances.�Although�heavy�metals�have�guided�regulatory�
principles�associated�with�biosolids�application,�there�is�increasing�recognition�of�PFAS�as�a�human�and�
environmental�health�contaminant.�Therefore,�there�is�growing�scrutiny�for�how�and�where�biosolids�are�
applied�due�to�potential�risks�associated�with�PFAS.�This�presentation�will�discuss�the�current�
approaches�to�repurposing�wastewater�in�the�state�of�Florida,�highlighting�specific�opportunities�for�
increasing�benefits�and�reducing�risks,�particularly�in�terms�of�PFAS.�The�use�of�these�repurposed�waste�
materials�has�the�potential�to�provide�society�with�a�rare�win-win-win�across�the�triple-bottom-line.�
However,�to�truly�maximize�the�use�of�these�waste�products,�we�must�consider�potential�environmental�
risks�as�well.�

BIO:�Dr.�Reisinger�is�an�Associate�Professor�and�state�extension�specialist�in�the�Department�of�Soil,�Water,�and�
Ecosystem�Sciences�at�the�University�of�Florida.�His�Extension�and�Research�programs�focus�on�urban�water�
quality,�enhancing�our�understanding�of�how�human�actions�influence�nutrient�fate�and�transport�in�freshwater�
ecosystems�



         
   

       
             
            

 
             

               
            

             
  

 
             

               
            

           
            
             

             
    

  
             

               
            

            
                  

               
               

            
  

           
               

               
 

 
 

                
      

 

  

MONITORING�TRENDS�IN�THE�LARGE�INTACT�SEAGRASS�MEADOWS�FLORIDA’S�
NATURE�COAST�
Laura�K.�Reynolds1,Morgan�Edwards1,2,�Savanna�C.�Barry2�

1University�of�Florida�IFAS�Soil�Water�and�Ecosystem�Sciences�Department�Gainesville,�FL,�USA�
2University�of�Florida�IFAS�Nature�Coast�Biological�Station�Cedar�Key,�FL,�USA�

The�Nature�Coast�Aquatic�Preserve�(NCAP)�encompasses�some�of�Florida’s�most�intact�seagrass�
meadows,�and�maintaining�seagrass�expanse�and�health�is�a�top�management�priority.�In�2021,�we�
initiated�a�seagrass�monitoring�program�spanning�seven�subregions—dominated�by�different�rivers,�with�
varying�seagrass�species,�plant�size,�and�environmental�stressors—�within�this�450,000+�acre�aquatic�
preserve.�

Cover�and�canopy�heights�for�all�seagrass�species—�Thalassia�testudinum,�Halodule�wrightii,�and�
Syringodium�filiforme—�were�highest�in�the�southern�and�northern�regions,�and�lowest�in�central�NCAP.�
Conversely,�macroalgae�cover�increased�from�south�to�north.�Generalized�Additive�Models�(GAMs)�
revealed�that�vegetative�patterns�exhibit�multiple�non-linear�relationships�with�environmental�variables�
such�as�nutrient�concentrations,�water�color,�horizontal�secchi�distance,�and�chlorophyll-a.�Notably,�
both�total�phosphorus�and�total�nitrogen�concentrations�were�positively�associated�with�seagrass�cover�
and�canopy�height,�suggesting�nitrogen�limitation�and/or�nutrient�co-limitation�may�be�more�widespread�
than�previously�documented.�

Canopy�height�trends�show�mostly�gentle�but�persistent�increases,�which�may�reflect�seagrass�
responses�to�changes�in�light�availability�or�shifts�in�nutrient�limitation.�Threshold�analyses�indicate�that�
several�systems,�particularly�Crystal�River,�are�experiencing�excursions�from�baseline�canopy�height�
values�that�warrant�concern.�Species-specific�responses�to�light�stress�remain�poorly�understood,�
especially�for�H.�wrightii�and�S.�filiforme,�and�further�research�is�needed�to�validate�canopy�height�as�a�
reliable�early�warning�indicator�for�these�species.�Time�series�analyses�of�percent�cover�revealed�mostly�
declining�trends�across�NCAP,�with�Crystal�River�again�showing�the�most�severe�declines.�Anclote�was�
the�only�system�with�a�modest�increase�in�seagrass�cover�(~6%).�

Overall,�seagrass�condition�indices�suggest�that�NCAP’s�Thalassia-dominated�meadows�remain�spatially�
extensive�and�stable.�However,�subtle�shifts�in�canopy�height�and�percent�cover�across�multiple�systems,�
and�the�pronounced�decline�in�Crystal�River,�underscore�the�need�for�continued�monitoring�and�adaptive�
management.�

BIO:�Laura�Reynolds�is�marine�ecologist�and�associate�professor�in�the�Soil�Water�and�Ecosystem�Sciences�
Department�at�the�University�of�Florida�



          
 

         
         

        
               

 
             

             
               
               

             
            

             
        

              
           

               
             

            
 

 
 
  

Deep�Learning�of�CONUS�Spatial�Heatwave�Structures�Uncovers�Distinct�Heat�
Patterns�
Mostafa�Rezaali∗1,�David�Keellings1,�Corene�Matyas1,�and�Shuolin�Li2,3�

1Department�of�Geography,�University�of�Florida,�Gainesville,�Florida,�USA�
2Data�Science�Institute,�Columbia�University,�New�York,�USA�
3Center�for�Learning�the�Earth�with�Artificial�Intelligence�and�Physics,�Columbia�University,�New�York,�USA�

Understanding�the�spatial�structure�of�heatwaves�across�the�contiguous�United�States�(CONUS)�is�
essential�for�improving�climate�risk�assessments�and�guiding�regional�adaptation�strategies.�Here�we�
identify�six�recurring�heatwave�regimes�over�the�period�1981–2023,�based�on�patterns�in�the�Heat�
Severity�and�Coverage�Index,�a�metric�that�captures�both�intensity�and�spatial�extent�of�extreme�
heat.�These�regimes�correspond�closely�with�major�U.S.�climate�zones�and�reproduce�known�
gradients�in�heatwave�behavior,�while�also�revealing�new�transitional�hotspots�that�conventional�
regional�classifications�fail�to�capture.�Statistical�analysis�of�large- scale�climate�drivers�shows�
that�mid-latitude�atmospheric�patterns—including�the�Pacific–North�American�pattern—exert�
the�strongest�influence�on�the�occurrence�of�different�heatwave�regimes.�In�contrast,�the�El�
Niñ o–Southern�Oscillation shows�limited impact during summer.�These findings highlight the�
dominant�role�of�mid- latitude�wave�activity�in�shaping�U.S.�summer�heat�extremes�and�provide�
a�new�framework�for�understanding�how�shifting�climate�dynamics�affect�regional�heat- wave�
risk—offering�critical�insights�for�early�warning�systems,�infrastructure�planning,�and�public�health�
preparedness.�



        
    

        
      

 
            

             
             

            
           

 
 

            
          

         
            

  
 

              
             

         
           

           
             

    
 

                
            

            
         

 
 

                
                 

           
            

  

PFAS�remediation�mechanisms�in�solid�matrices�and�mechanochemical�
DEGRADATION�POTENTIAL�in�Biosolids�
Fabiola�Y.�Rodriguez�Rodriguez,�Katherine�Y.�Deliz�Quiñones�

University�of�Florida,�Gainesville,�FL,�USA�

Per- and�polyfluoroalkyl�substances�(PFAS)�are�highly�persistent�synthetic�compounds�that�accumulate�
in�soils,�sediments,�and�biosolids,�posing�significant�environmental�and�human�health�challenges.�While�
considerable�research�has�focused�on�PFAS�removal�from�aqueous�systems,�remediation�within�solid�
matrices�remains�underexplored.�Understanding�these�pathways�is�essential�to�developing�effective�and�
sustainable�treatment�strategies�for�PFAS-contaminated�solids,�particularly�biosolids�that�are�frequently�
land-applied.�

This�literature�review�synthesizes�current�advances�in�PFAS�remediation�technologies�targeting�solid�
matrices,�categorizing�them�into�immobilization,�mobilization,�and�extraction�and�destruction-based�
approaches.�Destruction�technologies�such�as�thermal,�electrochemical,�and�mechanochemical�
methods�are�critically�assessed�in�terms�of�degradation�mechanisms,�efficiency,�scalability,�and�
environmental�implications.�

Findings�indicate�that�conventional�thermal�treatments�can�achieve�high�PFAS�removal�but�at�the�
expense�of�high�energy�demand�and�potential�formation�of�secondary�pollutants.�In�contrast,�non-
thermal�technologies,�especially�mechanochemical�degradation�(MCD),�demonstrate�growing�potential�
as�low-energy,�solid-phase�processes�capable�of�cleaving�carbon–fluorine�bonds�through�mechanically�
induced�reactions.�Despite�this�promise,�significant�knowledge�gaps�remain�regarding�mechanistic�
understanding,�material�selection,�and�the�influence�of�complex�biosolid�matrices�on�PFAS�degradation�
rates�and�defluorination�efficiency.�

This�review�establishes�a�foundation�for�future�research�aimed�at�applying�and�optimizing�MCD�for�PFAS�
destruction�in�biosolids.�By�integrating�insights�from�existing�remediation�strategies�with�emerging�
mechanochemical�approaches,�this�work�contributes�to�the�development�of�sustainable,�scalable,�and�
circular�solutions�for�mitigating�PFAS�contamination�in�solid�environments.�

BIO:�Fabiola�Y.�Rodríguez�Rodríguez�is�a�second-year�Ph.D.�student�in�Environmental�Engineering�Sciences�at�the�
University�of�Florida�and�a�2024�Water�Institute�Graduate�Fellow�Water�Scholar.�Her�work�focuses�on�advancing�
PFAS�remediation�in�biosolids�through�mechanochemical�degradation,�bridging�environmental�chemistry,�materials�
innovation,�and�process�engineering�to�protect�water�resources�and�human�health.�



          
 

          
      

 
               

              
                

             
                 

           
            

             
              

              
             

               
                

              
             

 
 

               
                   

              
 

  

Probabilistic�Compound�Flood�Inundation�Mapping�FOR�the�LOWER�Suwannee�River�
FL�
Aditia�Rojali�,�Vladimir�Paramygin,�and�Y.�Peter�Sheng1�

University�of�Florida,�Gainesville,�FL,�USA�

Compound�flooding,�driven�by�the�co-occurrence�of�storm�surge,�river�discharge,�and�heavy�rainfall,�
poses�a�significant�and�growing�threat�to�low-gradient�coastal�estuaries.�While�previous�studies�identified�
the�Lower�Suwannee�River,�FL,�as�a�region�susceptible�to�compound�events,�existing�assessments�rely�on�
one-dimensional�models�and�bivariate�statistics,�limiting�their�ability�to�represent�spatial�inundation�and�
the�full�spectrum�of�flood�drivers.�This�study�advances�the�understanding�of�flood�risk�by�developing�a�
comprehensive,�probabilistic�framework�to�produce�compound�inundation�maps�and�quantify�their�
associated�uncertainty.�A�two-dimensional�(2D)�hydrodynamic�model�was�developed�and�validated�for�
the�study�area,�benchmarking�its�performance�against�extensive�observational�data�from�Hurricane�Idalia�
(2023).�To�characterize�the�flood�drivers,�we�implement�multivariate�statistics�to�capture�the�joint�
dependence�between�coastal�still�water�level,�river�discharge,�and�local�rainfall.�By�integrating�statistical�
and�2D�hydrodynamic�models,�we�simulated�a�thousand�plausible�event�scenarios�to�generate�
probabilistic�flood�hazard�maps.�The�primary�output�is�a�suite�of�high-resolution�inundation�maps�that�
include�a�spatially�explicit�uncertainty�envelope,�illustrating�the�range�of�potential�flood�extents�for�a�set�
of�return�periods.�This�research�provides�a�more�physically�realistic�and�robust�assessment�framework�
for�compound�flood�mapping,�offering�a�critical�tool�for�coastal�management�and�planning.�

BIO:�Aditia�Rojali�is�a�post-doctoral�associate�at�Engineering�School�of�Sustainable�Infrastructure�and�Environment,�
University�of�Florida.�He�has�10�years�of�experience�in�various�water�resources�and�coastal�projects.�He�has�been�
involved�in�coastal�structure�design,�regional�flood�modeling,�and�remotely�operated�siphons�for�controlled�
wetlands.�



          
        

            
            

     
                  

             
                

                 
              

                 
               

                
                

              
                 

               
                

             
                 

                
                  

               
 
  

Copper�Resistant�Bacterium�VMI-RR-ORR�from�Oak�Ridge�Reservation�Site:�A�
Suitable�Candidate�for�Copper�Removal�from�Polluted�Water�
Rosemarie�Rosales,�Veera�LD�Badisa,�Benjamin�Mwashote,�Rajesh�Rathore,�Victor�Ibeanusi�

School�of�the�Environment,�Florida�A�&�M�University,�Tallahassee,�FL,�USA�

Copper�(Cu)�metal�can�be�toxic�at�high�concentrations,�even�though�it�is�an�essential�micronutrient�for�all�
living�organisms.�Anthropogenic�activities�such�as�mining�and�fungicide�usage�led�to�copper�
contamination�in�the�environment.�It�mostly�enters�the�food�chain�from�plants�and�accumulates�in�the�
human�body�which�can�cause�brain�and�kidney�damage,�liver�cirrhosis�and�chronic�anemia.�Due�to�its�
harmful�effects�and�non-degradability,�there�is�an�urgent�need�for�cheaper,�and�eco-friendly�remediation�
of�Cu�from�the�environment.�bioremediation�is�the�usage�of�living�organisms�such�as�bacteria�to�degrade�
pollutants�in�the�environment�restoring�the�environment.�In�this�study,�Cu�resistant�bacterium�from�Oak�
Ridge�Reservation�site�soil�was�isolated�and�identified�using�16S�rRNA�sequencing.�The�tolerance�level�of�
Cu�was�determined�by�growing�the�bacteria�at�different�Cu�concentrations�(50,�100,�125�ppm).�Bacterial�
growth�was�measured�using�spectrophotometer�at�600�nm.�The�optimum�growth�temperature�of�the�
bacterium�was�determined�by�growing�at�various�temperatures�(25,�30,�and�37�°C)�in�an�incubator�with�
continuous�rotation�speed�of�100�RPM.�The�Cu�remediation�potential�was�measured�by�exposing�the�
bacterium�to�different�concentrations�of�Cu�for�48�h.�After�the�incubation�time,�the�remaining�Cu�
concentration�in�the�supernatant�was�measured�with�the�inductively�coupled�plasma�optical�emission�
spectrometer�(ICP-OES).�The�results�showed�that�this�bacterium�was�able�resist�100�ppm�Cu.�At�30�°C,�
this�bacterium�showed�the�optimum�growth.�The�bacterium�showed�41.9�±�3.2�and�64.6�±�6.2%�
remediation�with�50�ppm�Cu�treatment�after�24�and�48�h�respectively.�This�study�clearly�shows�that�this�
isolated�Cu�resistant�bacterium�VMI-RR-ORR�can�be�used�to�remove�Cu�from�the�polluted�water.�



          
   

              
  

      
         

      
 

              
              

               
             

              
 

               
             

             
              

           
            

             
             

 
              

              
              

              
 

               
             

           
            

              
 
 

              
                  
            

 

  

USING�PARTICIPATORY�SCIENTISTS�TO�TRACK�NUTRIENTs�AND�hABITAT�cHANGE�IN�
fLORIDA’S�SEAGRASS�MEADOWS�
Tori�Guarino1,2,�S.�Carter�Oleckna1,2,�Katherine�Rose1,2,3,�Brandon�Moody2,�Laura�K.�Reynolds�1,3�Betty�
Staugler1,�3�

1University�of�Florida,�Gainesville,�FL,�USA�
2Charlotte�County�Board�of�Commissioners,�Port�Charlotte,�FL,�USA�
3Florida�Sea�Grant,�Gainesville,�FL,�USA�

Since�2012,�macroalgae�has�been�increasing�in�Southwest�Florida�estuaries,�a�trend�linked�to�
eutrophication,�seagrass�loss,�and�broader�community�regime�shifts.�In�response,�Eyes�on�Seagrass�was�
founded�as�a�participatory�science�initiative�to�monitor�these�changes.�By�training�volunteers�to�use�
scientifically�rigorous�methods�to�quantify�seagrass�and�macroalgae,�the�program�provides�data�on�
spatial�and�temporal�scales�not�previously�accessible�to�natural�resource�managers.�

Eyes�on�Seagrass�collects�in�situ�data�that�integrates�with�agency-led�estuary�health�assessments�and�
offers�early�insights�into�nutrient�cycling�pathways�and�estuarine�ecosystem�shifts.�Volunteers�have�
already�contributed�to�the�discovery�of�new�cyanobacteria�species�Sirenicapillaria�stauglerae�and�are�
generating�critical�data�on�nutrient�dynamics�and�bloom�drivers�in�Southwest�Florida�estuaries.�The�
program�incorporates�specific�protocols�for�macroalgae�quantification,�including�sample�collection�for�
stable�isotope�analysis�to�better�understand�nutrient�source�dynamics.�Preliminary�results�reveal�
distinct,�locally�specific�nutrient�signatures�in�Charlotte�Harbor.�Additional�data�will�assess�the�
ecological�impacts�of�Hurricane�Ian,�the�third-costliest�storm�in�United�States�history.�

Currently�operating�in�10�Florida�counties,�Eyes�on�Seagrass�provides�roughly�$300,000�annually�in�
monitoring�services.�The�program�also�fosters�a�deeper�connection�between�the�community�and�the�
ecosystem.�A�follow-up�survey�conducted�in�2023�revealed�that�91%�of�Charlotte�County�participants�
had�implemented�at�least�one�conservation�behavior�up�to�six�months�after�participating.�

Eyes�on�Seagrass�highlights�the�power�of�participatory�science�to�not�only�enhance�ecological�monitoring�
capacity�but�to�engage�communities�to�address�environmental�concerns.�By�capitalizing�on�local�
knowledge�and�engagement,�the�program�rapidly�addresses�dynamic�ecological�phenomena�while�
cultivating�an�informed�and�proactive�citizenry.�This�collaborative�model�represents�an�underutilized�
resource�for�estuarine�management�and�resilience�in�the�face�of�accelerating�environmental�change.�

BIO:�Katherine�“Kate”�Rose�is�an�environmental�Extension�professional�specializing�in�coastal�ecosystem�health�
and�public�engagement.�She�currently�serves�as�the�UF/IFAS�Florida�Sea�Grant�Agent�in�Charlotte�County,�FL�where�
she�works�to�foster�community�stewardship�of�coastal�ecosystems�and�water�quality.�



            
       

       
      

 
            

            
             

              
                 

         
               

  
 

                 
           

          
            
            

               
               

                
              

     
 
 

                    
                

          

  

New�Physical�Process�Simulation�of�Surface�and�Vadose�Zone�Hydrology�for�HSPF�
Mark�A.�Ross1�and�Jeffrey�S.�Geurink2�

1University�of�South�Florida,�Tampa,�FL,�USA�
2Tampa�Bay�Water,�Clearwater,�FL�USA�

Improvements�to�simulation�processes�of�the�Integrated�Hydrologic�Model�(IHM),�motivated�by�
recommendations�from�external�peer�review,�observations�from�applications,�and�in�anticipation�of�
future�water�management�challenges,�have�been�developed�and�tested�for�prototype�implementation.�
The�IHM�dynamically�couples�HSPF�with�MODFLOW�to�simulate�the�surface�water�and�groundwater�
systems�and�their�dynamic�interactions.�The�IHM�has�been�used�for�more�than�two�decades�to�support�
decision-making�for�water-supply�planning,�water-supply�and�ecologic�sustainability�assessment,�water-
supply�operations,�and�assessment�of�hydrologic�response�due�to�changes�in�water�use,�climate,�and�
land�use.�

For�the�IHM,�the�single-layer�vadose�zone�processes�of�HSPF�are�being�replaced�with�a�new�7-layer�
vadose�zone�formulation�that�incorporates�Brooks-Corey�soil�moisture�retention,�relevant�vertical�
unsaturated�Darcian�flow,�dynamic�transitions�between�infiltration-excess�and�saturation-excess�surface�
runoff,�variable�contributing�area�for�surface�depression�storage,�and�partitioning�evapotranspiration�(ET)�
among�the�vertically-discretized�vadose�zones�and�groundwater.�Rigorous�validation�testing�has�been�
completed�at�unit�and�system�scales,�and�against�field�observations�and�Hydrus�1D�model�simulation�
results.�Testing�included�depth-to-water�table�conditions�spanning�zero�(i.e.,�at�land�surface)�to�very�deep�
(>4�m)�by�applying�stresses�which�moved�the�water�table�both�upward�and�downward.�Additional�testing�
included�varying�soil�properties,�rainfall�and�potential�ET�rates,�and�groundwater�stresses.�Results�of�
validation�testing�will�be�presented.�

BIO:�Dr.�Ross�is�a�Professor�in�the�Department�of�Civil�and�Environmental�Engineering�at�the�University�of�South�
Florida�with�more�than�40�years�of�experience�teaching,�conducting�laboratory�research,�field�studies�and�modeling�
surface-groundwater�hydrology�and�interaction�in�Florida,�national�and�international�venues.�



          
             

      

        
       

  
          

           
             

  
 

              
           

             
             

          
          

            
           

 
               

             
              

        
 

              
              

             
                
             

             
             

         
 
 

                  
                

          

  

Skip�the�Proxy:�trustworthy,�direct�modeling�of�water�quality�constituents�
Matt�Ross1,�Mike�Vlah1,�Whitney�N�Knopp2,3,�Josh�T�Klaus2,�and�Evan�Thomas2,3�

1�OpenCurrent,�Fort�Collins,�CO,�USA�
2�University�of�Colorado�Boulder,�Boulder,�CO,�USA�
3�SweetSense�dba�Virridy,�Boulder,�CO�USA�

Historically,�water�quality�observations�were�collected�infrequently—ranging�from�weekly�to�
annual�grab�samples—analyzed�in�laboratories�with�high�precision�(repeatable)�and�accuracy�
(close�to�true�values).�These�measurements�underpin�how�we�understand,�model,�and�regulate�
water�quality.�

Over�the�past�two�decades,�however,�water�quality�estimation�has�added�another�method�of�
analysis:�real-time,�high-frequency�sensors�capable�of�measuring�every�5�minutes.�Some�
sensors�directly�measure�key�parameters�like�temperature,�conductivity,�or�pH�with�close�to�lab-
level�accuracy�and�precision.�Many�others,�however,�record�only�proxies�for�water�quality—such�
as�turbidity�(for�suspended�sediment),�chlorophyll-a�fluorescence�(for�algal�biomass),�
fluorescent�dissolved�organic�matter�(for�total�organic�carbon),�and�tryptophan-like�
fluorescence�(TLF,�for�microbial�abundance).�While�these�proxies�are�measured�precisely,�their�
relationships�to�target�parameters�vary�greatly�across�sites,�seasons,�and�conditions.�

Here,�we�present�a�modeling�framework�that�removes�the�proxy�step�and�directly�estimates�E.�
coli�concentrations�using�TLF�sensor�readings�and�environmental�data.�By�targeting�E.�coli�
directly,�we�can�integrate�millions�of�historical�E.�coli�observations�along�with�weather�data,�
wastewater�treatment�plant�locations,�and�other�relevant�variables.�

Unlike�many�other�water�quality�parameters,�even�the�most�common�lab-based�E.�coli�test,�
Colilert,�shows�13–36%�error�on�repeat�samples,�which�makes�it�an�excellent�target�parameter�
for�sensor-model�fusion�that�achieves�similar�performance.�Our�modelling�approach�aims�to�
produce�direct�estimates�of�E.�coli�with�error�on�par�with�Colilert,�but�available�in�real-time,�
providing�a�dynamic,�clear�understanding�of�E.�coli�variation�at�swimming�beaches,�drinking�
water�sources,�and�more.�Critically,�our�framework�carefully�accounts�for�the�inclusion�of�
external�datasets,�providing�trustworthy�estimates�of�E.�coli�in�new�locations,�in�new�
environmental�conditions,�and�at�sites�with�long-term�records.�

BIO:�Matt�Ross�is�an�Associate�Professor�of�Watershed�Sciences�at�Colorado�State�University�and�a�co-founder�of�
OpenCurrent.�His�research�focuses�on�open�harmonization�of�public�water�quality�data-sets�to�encourage�the�use�
of�machine�learning�for�water�quality�estimation�and�prediction.�



       
  

          
       

 
                

            
            
              

                 
            

    
 

             
             

                
               

               
               

              
            

 
                

               
                 

                   
               

           
       

 
 

                
                  

               
  

  

Enhancing�Broad-Spectrum�Urban�Stormwater�Treatment�with�Biochar-Amended�
Bioretention�Media�
Chase�Royall,�Kidanya�Favaro,�Sarina�Ergas1�and�Mahmood�Nachabe�

University�of�South�Florida,�Tampa,�FL,�USA�

Stormwater�pollution�is�a�challenge�in�urban�areas.�Runoff�carries�a�range�of�pollutants�from�roads,�
lawns,�and�developed�areas,�including�nutrients,�synthetic�industrial�compounds,�and�pathogens�that�
threaten�human�and�environmental�health.�Removing�these�pollutants�remains�a�challenge.�bioretention�
systems�are�a�widely�implemented�green-infrastructure�solution�to�treat�urban�runoff,�but�these�systems�
fall�short�of�the�desired�treatment�in�urban�areas.�biochar�has�emerged�as�a�promising,�innovative,�and�
sustainable�amendment�to�traditional�bioretention�media,�offering�double�porosity,�water�retention,�and�
reactive�surface�chemistry.�

This�study�evaluates�the�pollutant�removal�capacity�of�laboratory�bioretention�columns�under�controlled�
hydraulic�and�chemical�loading�conditions�to�mimic�urban�implementation�(system�<1%�basin�area).�
Flow�rate�and�storm�duration�were�modeled�by�analyzing�meteorological�data�for�the�Tampa�Bay�area.�
Two�columns�were�constructed:�a)�a�control�with�80%�high�permeability�media�(HPM)�and�20%�
woodchips,�and�b)�an�experimental�column�consisting�of�40%�biochar,�40%�HPM,�and�20%�woodchips.�
Semi-synthetic�urban�stormwater�runoff�was�created�by�mixing�stormwater�from�a�parking�lot�catch�basin�

ାwith�1%�municipal�wastewater�and�orthophosphate.�Effluent�water�quality�was�analyzed�for�NOx,�NHସ ,�
chemical�oxygen�demand�(COD),�Ortho-P,�total�suspended�solids�(TSS),�and�E.�coli.�

Results�indicated�enhanced�removal�of�COD,�NOx,�NHସ
ା,�TSS,�and�E.�coli�in�the�biochar-amended�column�

compared�to�the�HPM.�The�HMP�column�performed�better�only�for�Ortho-P�removal.�biochar�improved�
COD�removal�after�the�first�flush�by�approximately�30%�and�retained�FIB,�with�the�HPM�column�exporting�
E.�coli�during�first�flushes.�Over�four�storm�events,�COD�removal�in�HPM�declined�from�20%�to�5%,�while�
biochar�increased�from�0%�to�18%.�biochar�also�prevented�clogging�and�loss�of�hydraulic�conductivity.�
These�findings�suggest�that�biochar�enhances�broad-spectrum�pollutant�removal�and�demonstrates�
favorable�long-term�behavior�compared�to�conventional�media.�

BIO:�Chase�Royall�is�a�first-year�master’s�student�at�the�University�of�South�Florida,�studying�environmental�
engineering.�He�has�over�2.5�years�of�research�experience�in�water�quality�and�has�worked�on�multiple�stormwater�
projects.�Chase�is�also�an�active�member�of�the�university�area�community,�attending�many�stakeholder�
engagement�meetings.�



       
         

              
         

        
       
          

 
                 
             

             
            

                 
                 

              
                  

              
                

                   
             

              
                

           
            

            
            

            
       

 
 

                 
               

              

  

ANALYZING�HYDROGEN�PEROXIDE�AND�ECOLOGICAL�RESPONSES�FOLLOWING�
THE�APPLICATION�OF�LAKE�GUARD�OXY�IN�LAKE�OKEECHOBEE�
Bethany�C.�Ryder1,�Albert�S.�Barbaretta1,�David�A.�Rue1,�Hannah�Min1,�Haruka�E.�Urakawa1,Serge�
Thomas1,�Jose�V.�Lopez2,�and�Anna�Wachnicka3,�Hidetoshi�Urakawa1�

1Florida�Gulf�Coast�University,�Fort�Myers,�FL,�USA�
2Nova�Southeastern�University,�Dania�Beach,�FL,�USA�
3South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

Harmful�algal�blooms�(HABs)�are�a�regular�occurrence�in�southern�Florida�due�to�an�excess�of�available�
nutrients�especially�within�Lake�Okeechobee�and�its�connected�waterways.�These�HABs�are�often�
dominated�by�the�toxic�cyanobacterium�Microcystis�aeruginosa.�Hydrogen�peroxide�may�be�effective�in�
mitigating�cyanobacterial�blooms�without�causing�major�ecological�harm�to�the�aquatic�environment.�
Hence,�to�test�the�effect�of�hydrogen�peroxide�on�HABs,�two�field�applications�were�conducted�at�the�S-
352�outflow�structure�on�the�east�shore�of�Lake�Okeechobee�near�Canal�Point�from�September�3–5�and�
10–13,�2025.�During�these�trials,�Lake�Guard®�Oxy�(LGOxy),�a�floating�peroxide-based�algaecide,�was�
applied�to�an�experimental�area�adjacent�to�the�structure�(0.2�acres,�0.08�ha),�while�a�control�station�was�
established�farther�upstream�into�the�lake.�Moderate�surface�blooms�of�Microcystis�were�observed,�with�
chlorophyll�concentrations�exceeding�50�µg/L.�In�the�first�test,�LGOxy�was�applied�at�294�lb/acre�(329.5�
kg/ha),�and�in�the�second�test�at�98�lb/acre�(109.8�kg/ha)�twice�at�a�24-hour�interval.�Water�quality�was�
monitored�using�a�YSI�ProDSS�multiparameter�sonde�equipped�with�total�chlorophyll�and�phycocyanin�
sensors.�Hydrogen�peroxide�was�measured�using�a�photometer.�Chlorophyll�a�(Chl-a)�was�extracted�with�
90%�acetone�for�about�24�hours�and�measured�using�a�Trilogy�fluorometer�with�the�Chl-a�acidification�
module.�Photosynthetic�activity�was�measured�using�an�AquaPen�portable�fluorometer�(noninvasive�
Pulse�Amplitude�Modulation�method),�both�immediately�after�the�sample�collection.�After�the�
treatments,�increased�hydrogen�peroxide�concentrations�were�detected�within�the�treatment�zone.�In�
addition,�water�dissolved�oxygen�and�specific�conductivity�also�increased.�Preliminary�results�showed�
decreases�in�Chl-a�concentration�and�phytoplankton�photosynthetic�activity,�indicating�that�the�LGOxy�
application�was�effective�in�these�field�experiments.�

BIO:�Bethany�Ryder�is�a�graduate�student�in�the�Environmental�Sciences�M.S.�program�at�Florida�Gulf�Coast�
University�working�in�Dr.�Hidetoshi�Urakawa’s�laboratory.�Her�research�focus�is�currently�the�characterization�of�
HABs�in�southern�Florida,�and�the�larger�phytoplankton�community,�as�well�as�bloom�mitigation.�



        
     

       
                 

        
                

      
 

                 
               

              
             

            
            

                
        

 
          

                
             

           
             

               
          

           
         
              

            
              

            
   

 
 

                   
             

              
 

  

GROWTH�AND�PHYSIOLOGICAL�RESPONSES�OF�SOUTHERN�HIGHBUSH�BLUEBERRY�
TO�RECLAIMED�WATER�IRRIGATION�
Yasmeen�Saleem¹,�Davie�Kadyampakeni¹,�and�Shinsuke�Agehara²�

¹�Citrus�Research�and�Education�Center,�Soil,�Water�and�Ecosystem�Sciences�Department,�Institute�of�Food�and�Agricultural�
Sciences,�University�of�Florida,�Lake�Alfred,�FL,�USA�

²�Gulf�Coast�Research�and�Education�Center,�Horticultural�Sciences�Department,�Institute�of�Food�and�Agricultural�Sciences,�
University�of�Florida,�Wimauma,�FL,�USA�

Reclaimed�water�has�long�been�used�to�irrigate�citrus�and�golf�courses�in�Florida;�however,�its�application�
to�unpeeled�fruit�crops�such�as�blueberries�remains�limited�due�to�food-safety�concerns.�This�study�
evaluated�optimal�and�safe�reuse�levels�of�reclaimed�water�for�Southern�Highbush�blueberry�(Vaccinium�
corymbosum)�through�an�integrated�assessment�of�plant�growth,�food�safety,�and�environmental�impact.�
Two�greenhouse�experiments�compared�reclaimed�water�irrigation�(25%,�50%,�75%,�100%)�with�well-
water�and�NaCl-matched�controls�simulating�equivalent�electrical�conductivity�(EC)�for�two�cultivars�
‘Arcadia’�and�‘Kestrel’.�Plants�were�grown�for�three�months�in�a�60:40�pine�bark–peat�substrate�and�
evaluated�for�biomass,�nutrient�dynamics,�physiology,�and�leaching.�

Reclaimed-water�irrigation�enhanced�overall�growth�compared�with�well-water�and�NaCl-matched�
controls,�with�Arcadia�showing�the�greatest�gains�(44%�higher�shoot�fresh�weight,�25%�greater�dry�weight,�
and�99%�higher�root�fresh�weight�than�Kestrel).�Within�the�reclaimed-water�treatments,�chlorophyll�
content�and�stomatal�conductance�remained�unaffected�by�irrigation�level.�Reclaimed-water�irrigation�
substantially�reduced�toxic�heavy�metals,�with�mercury�almost�eliminated�and�cadmium�reduced�by�
roughly�half,�while�calcium�and�iron�increased�by�16%�and�4%,�respectively.�Compared�with�well-water�
irrigation,�reclaimed-water�treatments�showed�typical�leaf�macronutrient�dilution�(3–8%)�and�
micronutrient�enrichment�(16–91%)�consistent�with�vigorous�growth.�Substrate�and�leachate�analyses�
indicated�comparable�environmental�performance�between�reclaimed- and�well-water�systems.�
Leachate�nitrate�concentrations�(~105�mg�L⁻¹)�exceeded�WHO�drinking-water�limits�but�did�not�differ�
significantly�between�irrigation�sources,�underscoring�that�nutrient�leaching�was�driven�primarily�by�
fertilizer�management�rather�than�water�quality.�Reclaimed-water�irrigation�up�to�100%�proved�safe�and�
sustainable,�maintaining�plant�growth,�improving�food�safety,�and�protecting�environmental�quality�in�
blueberry�production�systems.�

BIO:�Yasmeen�Saleem�is�a�Ph.D.�candidate�in�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�of�Florida.�Her�
research�integrates�reclaimed�water�and�biochar�application�to�promote�sustainable�blueberry�production�and�soil–�
water�stewardship.�She�collaborates�internationally�and�has�presented�her�findings�at�national�and�interdisciplinary�
conferences.�



           
            

              
  

              
   

 
             

             
            

             
           

              
             

            
               

         
             
             

             
               

               
             

           
             

             
             

     
 
 

                  
               

    

  

AI-Based�Prediction�of�E.�coli�in�Urban�Watersheds�Using�Interpretable�Models�
Ali�Salou�Moumouni1,2;�Syed�Usama�Imtiaz1,2;�Mitra�Nasr�Azadani1,2;�and�Nasrin�Alamdari1,2�

1Department�of�Civil�and�Environmental�Engineering,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�Tallahassee,�
FL,�USA�

2Resilient�Infrastructure�and�Disaster�Response�(RIDER)�Center,�FAMU-FSU�College�of�Engineering,�Florida�State�University,�
Tallahassee,�FL,�USA�

Predictive�modeling�of�microbial�contamination,�specifically�Escherichia�coli�(E.�coli),�represents�a�high�
public�health�concern.�In�urban�watersheds,�elevated�impervious�surfaces�can�significantly�increase�the�
risk�of�E.�coli�concentration�in�stormwater-runoff-driven�waters.�Detection�techniques�are�tediously�
laborious�and�are�temporally�sensitive�(e.g.,�18–24-hour�culturing),�which�hinders�early�warnings.�Existing�
predictive�models�lack�lagged�and�spatiotemporal�understanding�(e.g.,�antecedent�precipitation�and�
spatial�variability)�and�thus�are�inefficient�at�identifying�lagged�microbial�responses�during�storm�events.�
This�study�introduces�an�interpretable�artificial�intelligence�(XAI)�framework�for�predicting�E.�coli�
concentrations�under�four�operational�scenarios:�(i)�near�real-time�prediction,�(ii)�same-day�prediction�
without�prior�data,�(iii)�same-day�prediction�with�lagged�inputs,�and�(iv)�next-day�forecasting.�The�models�
integrate�diverse�environmental�predictors,�including�hydrometeorological�variables�(e.g.,�precipitation,�
streamflow)�and�landscape�metrics�(e.g.,�impervious�cover,�patch�density).�Using�a�long-term�dataset�
(2007–2023),�we�trained�and�evaluated�four�machine�learning�models:�XGBoost,�Random�Forest,�Support�
Vector�Regression,�and�Extra�Trees.�We�then�tested�transferability�on�an�independent�downstream�sub-
watershed.�The�results�show�that�the�proposed�models�produce�strong�predictive�results,�with�the�near�
real-time�scenario�achieving�a�validation�R²�of�0.67.�SHAP�analysis�identified�turbidity�(+1.25�units)�and�4-
day�cumulative�rainfall�(+0.40�units)�as�influential�predictors.�In�addition,�a�probabilistic�classification�
model�(XGBoost)�successfully�identified�exceedances�of�the�U.S.�Environmental�Protection�Agency’s�
(EPA)�Beach�Action�Value�(BAV)�recreational�water�quality�benchmark�with�84.9%�accuracy.�This�
research�provides�a�transferable,�explainable�AI�framework�that�can�be�integrated�into�stormwater�
management�and�public�health�decision-making�systems�to�reduce�human�exposure�risks�in�recreational�
and�urban�water�bodies.�

BIO:�Ali�Salou�Moumouni�is�a�PhD�candidate�in�Civil�and�Environmental�Engineering�at�the�FAMU-FSU�College�of�
Engineering.�His�research�focuses�on�hybrid�AI�and�process-based�modeling�for�predicting�and�mitigating�microbial�
pollution�in�urban�watersheds.�



           
        

         
 

                
                  

              
                

             
                

             
             

            
                 

             
   

 
 

                
               

          

 

  

Internal�Phosphorus�Recycling�in�Lake�Jesup:�A�New�Focus�for�Restoration�
Shannon�Salvatori,�Joseph�Stewart,�Joshua�Papacek,�Andy�Canion�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

Building�on�a�long�history�of�restoration,�efforts�by�the�St.�Johns�River�Water�Management�District�
(District)�and�its�state�and�local�partners�are�currently�underway�to�study�and�restore�the�water�quality�of�
Lake�Jesup.�Internal�recycling�of�sediment�phosphorus�(P)�accounts�for�approximately�one-third�of�the�
annual�P�loading�to�the�lake.�Thus,�restoration�planning�requires�an�understanding�of�the�sediment�P�
bioavailability�and�the�timing�and�mechanisms�for�internal�P�recycling.�Seasonal�relationships�between�
lake�stage�and�water�quality�offer�evidence�of�enhanced�sediment-water�exchange�of�P�at�low�lake�
stages,�likely�driven�by�resuspension�of�nutrient-rich�legacy�sediment.�Upcoming�data�collection�efforts�
include�characterization�of�P�fractions,�re-measuring�P�deposition�rates,�and�estimating�sediment�mixing�
depth.�To�evaluate�planned�restoration�projects,�District�staff�are�updating�a�coupled�hydrodynamic-
water�quality�model�(EFDC-WASP)�model�for�the�lake.�The�updated�model�will�be�used�to�evaluate�a�
recirculating�media�treatment�project�and�a�large-scale�chemical�sediment�treatment�to�reduce�internal�
P�recycling.�

BIO:�Ms.�Salvatori�is�an�environmental�scientist,�working�primarily�on�projects�concerning�water�quality�within�the�
Middle�St.�Johns�River�Basin.�Her�professional�experience�includes�water�quality�model�development,�sediment�and�
vegetation�data�collection,�and�R�scripting�for�environmental�data�processing.�



             
        

      
                  

 
               

             
               

               
               

                 
            

              
                  

                
                  

                  
                  

                 
               

                 
              

                
             

        
 
 

                   
              
                

               
              

 

  

The�Impact�of�Organic�Acids�on�Soil�Health�and�Acidification�for�Enhanced�Nutrient�
Uptake�and�Tree�Productivity�in�HLB-Affected�Citrus�Trees�
Duplicate�Sambani�and�Davie�M.�Kadyampakeni�

University�of�Florida,�Institute�of�Food�and�Agricultural�Sciences,�Citrus�Research�and�Education�Center,�Lake�Alfred,�FL,�USA�

The�global�citrus�industry�is�severely�declining�due�to�Huanglongbing�(HLB),�associated�with�a�bacterium,�
Candidatus�Liberibacter�asiaticus.�This�study�evaluated�the�effectiveness�of�organic�acids�and�practical�
strategies�that�can�improve�root�density�and�nutrient�uptake�efficiency�and�rehabilitate�the�productivity�of�
HLB-affected�citrus�trees.�A�randomized�complete�block�design�with�six�blocks�for�each�treatment�was�
conducted�in�two�citrus�orchards�in�Central�Florida.�Treatments�were�used:�Humic�Acid,�Fulvic�Acid,�
Sulfuric�Acid,�and�Control;�plots�were�split�into�with�or�without�granular�sulfur�(S)�subplots.�Tree�canopy�
volume,�soil�nutrient�concentration,�root�density,�and�post-harvest�variables�were�analyzed.�All�
treatments�maintained�a�moderate�acidity�to�near-neutral�soil�pH�throughout�the�experiments�at�both�
orchards.�A�positive�correlation�between�soil�pH�and�soil�Ca,�Mg,�Zn,�Mn,�and�B�suggests�that�the�
availability�of�these�soil�nutrients�increased�as�pH�levels�increased.�A�negative�correlation�was�observed�
between�soil�pH�and�soil�Fe,�S,�K,�and�P,�indicating�decreased�nutrient�concentration�in�soil�solution�as�
pH�increased.�Fulvic�acid�+�S�showed�a�substantially�higher�root�density�of�0.8g/L�in�2021,�while�Humic�
acid�+�S�resulted�in�a�significantly�lower�root�density�of�0.5g/L.�Yield�decreased�drastically�with�years�due�
to�natural�weather�disasters�such�as�Hurricane�Ian�in�2022,�Hurricane�Idalia�in�2023,�and�freezes�that�
caused�extreme�premature�fruit�drop.�Results�show�no�significant�difference�in�fruit�quality�parameters�in�
all�treatments.�In�both�sites,�soil�pH�positively�correlated�with�soluble�solids�and�total�soluble�solids�to�
titratable�acidity�(TSS/TA)�ratio,�but�negatively�with�titratable�acidity.�The�positive�correlation�between�soil�
pH�and�certain�vital�nutrients�highlights�the�potential�benefits�of�soil�acidification�using�organic�acids.�In�
contrast,�the�negative�correlation�with�other�nutrients�underscores�the�need�for�targeted�management�
approaches�tailored�to�specific�soil�and�environmental�conditions.�

BIO:�Duplicate�Sambani�is�a�Ph.D.�student�in�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�of�Florida.�Her�
research�integrates�biostimulants�to�enhance�citrus�resilience�against�HLB�disease.�Her�research�experience�has�
equipped�her�with�the�skills�to�design�and�conduct�experiments,�analyze�data,�and�communicate�her�findings�
effectively.�She�has�also�gained�experience�working�with�various�laboratory�equipment�and�techniques.�A�
passionate�leader,�she�advances�soil�health,�grower�collaboration,�and�sustainable�agriculture�through�science�and�
outreach.�



       
      

            
        

               
           

           
           

 
                

             
               

              
                

             
               

              
             

                  
            

               
              
               

                
             

              
              

             
               

            
 
 

                  
                 

                

  

UNDERSTANDING�THE�MICROBIAL�COMMUNITY�RESPONSE�TO�SIMULATED�SEA-
LEVEL�RISE�ALONG�A�SALINITY�GRADIENT�
Megan�Sanford1,�Charles�Schutte2,�Lauren�Kipp2,�Jorge�Lorenzo-Trueba3,�Audrey�Goeckner4,�Lis�Trams2,�
Mary�Lipchock2,�Adriana�Gomez2,�Eric�Dammann3,�Elise�Morrison1�

1�Engineering�School�of�Sustainable�Infrastructure�and�Environment,�University�of�Florida,�Gainesville,�FL,�United�States�
2�Department�of�Environmental�Sciences,�Rowan�University,�Glassboro,�NJ,�United�States�
3Department�of�Geological�Sciences,�University�of�Florida,�Gainesville,�FL,�United�States�
4�Department�of�Biology,�University�of�Florida,�Gainesville,�FL,�United�States�

Tidal�coastal�marshes�are�crucial�wetlands�to�prioritize�for�conservation�efforts�as�they�function�to�store�
carbon,�regulate�water�quality,�and�protect�coastal�communities�from�storms.�Despite�this,�coastal�
marshes�can�produce�and�potentially�release�a�significant�amount�of�carbon�dioxide�(CO2)�and�methane�
(CH4)�into�the�atmosphere�due�to�microbial-mediated�processes.�Coastal�marshes�are�expected�to�be�
altered�by�sea�level�rise�(SLR)�through�shifts�in�inundation�and�salinity�regimes,�which�affect�microbial�
community�composition�and�activity�within�their�sediments.�Changes�in�inundation,�salinity,�and�the�
microbial�community�response�are�expected�to�drive�changes�in�carbon�dynamics�in�marshes�affected�by�
SLR.�To�explore�how�carbon�dynamics�will�change�under�SLR�scenarios,�in-field�mesocosm�experiments,�
“marsh�organs,”�were�deployed�in�the�Jacques�Cousteau�National�Estuarine�Research�Reserve�(JC-NERR)�
along�the�Mullica�River�Estuary�in�New�Jersey.�The�organs�are�designed�to�capture�the�response�of�the�
dominant�salt�marsh�cordgrass,�Spartina�alterniflora,�at�different�elevations�representing�SLR�scenarios�
and�were�positioned�across�a�naturally�occurring�salinity�gradient�(annual�salinity�range�across�sites:�low,�
0-15;�intermediate,�5-25;�and�high,�20-32).�Plant�physiology�and�geochemical�data�were�collected�four�
times�throughout�2024.�In�October�of�2024,�the�organs�were�destructively�sampled,�and�sediment�was�
collected�at�three�depths�(0-5�cm,�10-15�cm,�and�25-30�cm)�for�microbial�analysis.�Sequencing�is�
currently�ongoing�for�16S�rRNA�amplicon�sequencing�to�understand�the�microbial�community�response�
to�simulated�SLR.�Coupling�the�environmental�data�with�the�microbial�community�response�will�help�
elucidate�the�mechanisms�that�shape�the�microbial�community�composition.�Future�work�will�aim�to�
uncover�microbial�interactions�that�influence�biogeochemical�cycling�in�salt�marshes�facing�change.�This�
work�will�provide�the�basis�for�understanding�at�what�elevation�marshes�function�optimally�and�garner�
insights�into�pathways�forward�for�marsh�conservation�and�renourishment�techniques.�

BIO:�Megan�Sanford�is�a�PhD�student�in�the�Department�of�Environmental�Engineering�Sciences�at�the�University�of�
Florida.�Megan�aims�to�leverage�microbial�ecology�to�better�understand�how�coastal�ecosystems�are�shifting�in�the�
face�of�global�change,�with�the�ultimate�goal�of�providing�insights�for�restoration�and�management.�



         
 

       
            
                

            
 

              
              
            

             
               

              
           

             
               

            
             

           
                

               
              

              
             

              
  

 
 

                
                

                

  

The�context�dependency�of�facilitation:�potential�pitfalls�of�seagrass-bivalve�co-
restoration�
Katharine�Schlachter1,�Marc�Hensel2,�and�Laura�Reynolds3�

1School�of�Natural�Resources�and�the�Environment,�University�of�Florida,�Gainesville,�FL�
2Nature�Coast�Biological�Station,�Department�of�Soil�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL�
3Department�of�Soil�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL�

Foundation�species�and�the�positive�interactions�they�facilitate�are�vital�tools�in�ecosystem�management,�
but�as�environments�change�those�interactions�may�become�harder�to�predict�and�utilize.�Seagrasses�
and�bivalves�are�two�frequently�co-occurring�foundation�species,�and�their�proposed�facultative�
relationships�(predation�shelter,�light�availability,�nutrient�inputs,�etc.)�have�inspired�a�large,�coordinated�
effort�to�increase�co-restoration.�However,�after�many�years�of�study�(at�least�132�papers�published�
between�1974�and�2023),�little�consensus�has�been�reached�on�the�direction,�consistency,�and�
significance�of�seagrass-bivalve�interactions.�Here,�we�synthesize�the�global�literature�on�seagrass-
bivalve�interactions�and�review�the�mechanisms�and�directions�of�documented�relationships.�We�find�
that�different�cohorts�of�bivalves�(e.g.�mussels,�oysters,�hard�clams,�and�scallops)�have�unique�functional�
roles�and�relationships�with�seagrass.�Moreover,�ecosystem�context�(e.g.�nutrient�background�or�
hydrodynamic�patterns)�has�a�strong�effect�on�the�outcome�and�strength�of�seagrass-bivalve�
interactions,�and�thus�longer�studies�that�quantify�relationships�across�variable�environmental�
conditions�are�more�comprehensive.�However,�we�found�that�many�studies�were�short,�lasting�only�a�few�
months�and�displayed�strong�spatial�bias�in�study�location�resulting�in�species�examined�in�small�
geographic�clusters.�Thus,�we�suggest�that�the�temporal�and�spatial�scales�of�most�seagrass-bivalve�
studies�are�not�broad�enough�to�capture�the�context�dependency�of�seagrass-bivalve�relationships.�To�
confidently�apply�these�relationships�to�improve�restoration�success,�we�suggest�that�future�studies�
examine�the�broad�range�of�interaction�changes�that�occur�under�different�spatial,�temporal,�or�
disturbance�conditions.�

BIO:�Katharine�Schlachter�is�a�second�year�PhD�student�studying�the�ecological�and�restoration�implications�of�
positive�and�competitive�interactions�between�filter�feeders�in�coastal�seagrass�meadows.�She�is�advised�by�Dr.�
Laura�Reynolds�and�Dr.�Marc�Hensel�and�works�out�of�the�Nature�Coast�Biological�Station.�



         
 

     
     

 
              
              

                
           

 
              

            
                 

             
              

  
 

               
           

            
              

         
 
 

                  
               

                  

  

From�Model�Results�to�Environmental�Understanding:�Planning�for�Ecosystem�
Sustainability�
Dan�Schmutz�and�Carlos�Moros�

Greenman-Pedersen,�Inc.,�Maitland,�FL,�USA�

Protection�of�wetlands�and�lakes�from�ecologically�significant�changes�due�to�anthropogenic�water�table�
drawdown�requires�an�understanding�of�the�tolerances�the�various�types�of�environmental�systems�have�
to�expected�hydrologic�changes.�It�is�also�important�to�understand�the�accuracy�of�modeled�estimates�of�
those�changes�in�the�context�of�natural�variability.�

Past�studies�in�Southwest�and�Central�Florida�have�identified�unique�hydrologic�thresholds�linked�to�
negative�ecological�changes�in�specific�wetland�types,�including�connected�wetlands,�isolated�cypress�
and�marsh�wetlands�and�lakes�in�mesic�soil�settings,�and�isolated�wetlands�and�lakes�in�xeric�soil�
settings.�The�methods�for�determining�these�Wetland�Condition�Metrics—based�on�multiple�past�studies�
and�current�work—are�reviewed�and�their�application�in�water�supply�planning�and�management�are�
presented.�

Analyses�of�spatially�and�temporally�extensive�wetland�and�lake�datasets�from�the�Northern�Tampa�Bay�
Area�are�presented�that�demonstrate�continuing�environmental�recovery�associated�with�reduced�
regional�groundwater�withdrawal.�These�analyses�provide�empirical�support�for�water�supply�planning�
through�statistical�characterization�of�water�table�levels�and�Wetland�Condition�Metrics�by�wetland�type�
in�the�context�of�the�recent�hydrologic�regime.�

BIO:�Dan�Schmutz�is�a�Chief�Environmental�Scientist�for�GPI,�an�1,800-person�consulting�firm.�He�has�30�years’�
experience�developing�ecohydrological�and�data�science�solutions�for�water�resource�managers.�He�received�an�MS�
(Zoology)�from�USF,�Tampa�(1997),�and�he�is�the�Immediate�Past�President�of�the�Florida�Lake�Management�Society.�



           
 

          
         

      
     

 
             

           
              
               

             
               
               

       
 

             
          

            
               

                
             
               

                
                

               
         

 
 

                 
                

              

  

Hydrodynamics�of�Submerged�Aquatic�Vegetation�Motion:�A�Case�Study�in�Florida�
Springs�
Katie�Schoenberger1,�David�Kaplan2,�Xiao�Yu2�and�Hyun�Dong�Kim3�

1Suwannee�River�Water�Management�District,�Live�Oak,�FL,�USA�
2University�of�Florida,�Gainesville,�FL,�USA�
3Old�Dominion�University,�Norfolk,�Virginia�

Understanding�interactions�between�submerged�aquatic�vegetation�(SAV)�and�water�flow�is�essential�for�
predicting�ecological�processes�and�informing�aquatic�ecosystem�management.�This�study�quantified�
plant�motion�and�flow-vegetation�dynamics�across�eleven�SAV�patches�in�three�Florida�spring-fed�rivers�
using�underwater�video�and�velocity�data.�An�image-based�method�was�applied�to�canopy�imagery�to�
extract�motion�signals,�enabling�frequency�and�temporal�analysis�through�Fast�Fourier�Transforms�(FFT)�
and�autocorrelation.�Plant�motion�was�categorized�as�erect,�swaying,�monami,�or�prone�based�on�visual�
and�spectral�characteristics,�with�this�approach�being�novel�in�its�application�to�complex,�real-world�SAV�
environments�rather�than�in�controlled�laboratory�settings.�

Results�show�that�periodic�waving�motion�in�vegetation�(monami),�combined�with�certain�plant�
structures,�significantly�influences�the�overall�hydrodynamic�conditions.�FFT�and�autocorrelation�
analyses�revealed�consistent�low-frequency�oscillations�in�swaying�and�monami�regimes,�with�dominant�
frequencies�typically�below�0.1�Hz.�These�dominant�frequencies�are�lower�than�those�reported�in�flume�
studies,�likely�due�to�longer,�more�flexible�blades�and�thicker�shear�layers�in�natural�systems.�These�
results�challenge�assumptions�derived�from�lab�studies�and�highlight�the�need�for�field-calibrated�
models�that�account�for�blade�variability�and�natural�flow�conditions.�Based�on�these�observations,�we�
hope�to�better�understand�the�effects�of�SAV�on�hydrodynamics�and�apply�this�to�key�ecosystem�
processes,�such�as�sediment�transport�and�algae�growth�dynamics.�This�work�can�be�used�to�inform�
ongoing�efforts�to�refine�environmental�flow�criteria,�such�as�Florida’s�minimum�flows�and�levels,�by�
linking�flow�structure�to�SAV�motion�and�ecosystem�function.�

BIO:�Katie�is�currently�a�Minimum�Flows�and�Levels�(MFL)�Scientist�at�the�Suwannee�River�Water�Management�
District�and�is�presenting�her�master’s�research�she�conducted�at�the�University�of�Florida.�Her�research�
background�includes�biogeochemical�cycling�in�urban�aquatic�systems�and�hydrology�of�Florida�spring-fed�rivers.�



          
  

        
         

 
               

               
             

                
          

               
                 

              
               

                
              

              
                

              
      

 
                 

              
            

             

             
 

            
         

             
           

             
     

               
               

                
              

             
          

 
 

                  
          

               
      

  

C&SF�FLOOD�RESILIENCY�(SECTION�203)�STUDY�FOR�BROWARD�BASINS�–�
ENGINEERING�PROCESS�
Shawn�Waldeck,�P.E.�and�Raymond�Sciortino,�P.E.,�F.ASCE�

Jacobs�Engineering�Group,�Inc.,�Palm�Beach�Gardens,�FL,�USA�

Through�a�coordinated�effort�with�the�South�Florida�Water�Management�District�(SFWMD),�the�U.S.�Army�
Corps�of�Engineers�(USACE)�and�other�stakeholders,�Mr.�Waldeck�and�Mr.�Sciortino�are�leading�a�multi-
disciplinary�team�of�engineers�to�complete�the�planning�level�engineering�investigations,�analyses�and�
design�required�for�this�feasibility�study�(Study).�The�Study’s�goal�is�to�develop,�evaluate�and�recommend�
technically�feasible,�environmentally�acceptable�and�economically�justified�flood�risk�management�
(FRM)�measures�and�adaptation�strategies�that�provide�flood�resiliency�in�vulnerable�areas�served�by�the�
Central�and�Southern�Florida�(C&SF)�system,�now�and�in�the�future.�The�Study’s�objective�is�to�enhance�
the�C&SF�system’s�water�control�structures�by�improving�their�functionality,�resiliency�and�capacity�to�
reduce�flood�damage�caused�by�inland�inundation�and�changed�conditions�in�Broward�County�over�a�50-
year�period�of�analysis�from�2035-2085.�Engineering�work�completed�to�date�for�the�Study�has�supported�
the�formulation�of�the�Study’s�project�alternatives�and�advanced�the�development�of�the�preliminary�
engineering�design�for�the�Study’s�Tentatively�Selected�Plan�(TSP).�The�Study’s�final�integrated�feasibility�
study�and�environmental�documentation�report�is�scheduled�to�be�completed�in�April�2026,�so�that�the�
Study’s�TSP�may�be�recommended�for�state-federal�cost�share�funding�in�the�Water�Resources�
Development�Act�of�2026.�

The�talk�will�provide�an�overview�of�the�engineering�processes�followed�for�the�Study,�beginning�with�the�
planning�level�engineering�to�support�the�development�of�the�project�alternatives,�followed�by�the�
engineering�investigations,�analyses�and�design�work�needed�to�complete�the�preliminary�engineering�
design�of�the�TSP.�Topics�will�include,�but�not�be�limited�to:�

 Overall�process�followed�to�complete�required�engineering�tasks�within�the�Study’s�expedited�
schedule.�

 Method�for�frequent�coordination/collaboration�with�USACE�and�SFWMD�team�members�to�
overcome�design�challenges/constraints�and�confirm�project�specific�design�criteria.�

 Process�followed�for�translating�proposed�FRM�measures�represented�in�the�Study’s�regional�
hydrologic/hydraulic�model,�into�scaled�conceptual�engineering�designs�to�determine�the�actual�
feasibility�of�the�modelled�FRM�measures,�in�terms�of�their�cost�eƯectiveness,�environmental�
suitability,�constructability�and�ongoing�operability/functionality.�

 Overview�of�engineering�investigations�and�analyses�performed�to�ensure�that�the�required�level�of�
design�maturity�was�achieved�for�the�TSP�to�obtain�USACE’s�cost�certification�of�the�TSP.�

 Presentation�of�the�2D�hydraulic�modeling�used�for�the�design�of�the�TSP’s�proposed�pump�
stations�and�gated�spillway�structures.�This�modeling�simulated�canal�bypass�flow�conditions�for�
these�structures�that�would�occur�during�their�construction;�and�simulated�flow�conditions�for�
these�structures�that�would�occur�when�operated�after�their�construction.�

BIO:�Mr.�Sciortino�is�a�senior�civil/water�resources�engineer�with�over�21�years�of�experience�in�planning,�designing,�
constructing,�and�managing�civil/environmental�engineering�projects,�including:�water�management�and�
environmental�restoration�projects�for�the�South�Florida�Water�Management�District�as�well�as�land�development,�
water/wastewater�utility,�and�FDOT�highway�projects.�



        
     

   
         

 
                

               
              

                
            

               
            

            
 

                  
            

               
                 

                    
                

            
 

            
             

                
               

         
 
 

                   
               

               
       

  

TOWARD�IMPROVED�FLOOD-RISK�PLANNING:�HYBRID�MODELING�OF�COMPOUND�
FLOOD�HAZARDS�IN�RIVER�SYSTEMS�
Katherine�A.�Serafin�

Department�of�Geography,�University�of�Florida,�Gainesville,�FL,�USA�

Flood�transition�zones�are�stretches�of�river�where�extreme�water�levels�arise�from�the�interaction�of�
multiple�drivers,�such�as�elevated�river�discharge,�storm�surge,�and�high�tide,�occurring�simultaneously�or�
in�close�succession.�Because�flooding�drivers�can�co-occur�due�to�shared�weather�patterns,�integrating�
separately�derived�fluvial�and�coastal�flood�maps�can�lead�to�mischaracterizations�of�actual�flood�risk.�To�
address�this�challenge,�a�scalable�hybrid�statistical-numerical�model�was�developed,�which�merges�
hundreds�of�thousands�of�statistically�simulated�joint�coastal�and�river�conditions�with�a�hydraulic�model�
using�surrogate�models�to�efficiently�model�compound�river-coastal�flood�probabilities.�This�presentation�
explores�insights�gained�from�this�modeling�approach�and�its�practical�applications.�

Using�the�Suwannee�River,�Florida�as�a�case�study�site,�we�show�a�distinct�zone�where�the�100-year�
along-river�water�surface�elevation�results�from�lower-magnitude�coastal�and�river�processes�than�
individual�events�of�equal�probability,�emphasizing�the�need�to�capture�local�spatial�variability�in�flood�
drivers.�When�the�model�is�applied�to�multiple�river�systems,�we�show�flood�transition�zones�can�extend�
to�over�40�km�in�length�and�may�begin�anywhere�between�0.5�and�150�km�upriver�of�the�river�mouth.�
These�zones�are�highly�sensitive�to�boundary�condition�changes,�such�as�sea-level�rise�or�increased�river�
discharge,�which�can�shift,�shrink,�or�expand�their�extent�and�location.�

Finally,�we�demonstrate�the�model’s�application�to�San�Francisquito�Creek,�California,�where�
collaboration�with�local�planning�agencies�revealed�that�infrastructure�designed�to�reduce�overall�river�
flood�risk�may�inadvertently�increase�it�in�specific�areas.�These�findings�underscore�the�need�to�consider�
a�wide�range�of�events�and�potential�unintended�consequences�in�flood�adaptation�planning�to�support�
transparent�and�resilient�risk�management�in�an�uncertain�future.�

BIO:�Dr.�Serafin�is�an�assistant�professor�in�the�Department�of�Geography�at�the�University�of�Florida.�Her�research�
examines�extreme�sea�levels,�flooding,�and�erosion�to�understand�changing�coastlines�and�their�impacts�on�
communities.�Her�outstanding�contributions�to�water�research�and�education�were�recognized�with�the�UF�Early�
Career�Water�Institute�Faculty�Fellowship�in�2024.�



           
  

        
      
        

 
             

              
                

              
                

             
           

   
 

               
              

           
                

           
             

                   
                 

              
               

                
                

 
 

                    
             

            
 

  

Estimating�Small�CII�Water�Use�Within�the�Suwannee�River�Water�Management�
District�
Amelia�Sewell1,�Emily�Ducker2,�and�Ron�Fox2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Suwannee�River�Water�Management�District,�Live�Oak,�FL�

The�Suwannee�River�Water�Management�District�(District)�estimated�water�use�associated�with�small�
commercial,�industrial,�and�institutional�(CII)�wells�that�are�not�required�to�hold�individual�Consumptive�
Use�Permits�(nonCUP�CII�wells).�These�wells�lack�withdrawal�data,�yet�they�contribute�to�the�District-wide�
water�demand.�Estimating�this�water�use�provides�additional�detail�to�improve�regional�water�use�
estimates.�This�effort�represents�the�first�application�of�non-CUP�water�use�estimation�in�the�state.�The�
methodology�applies�the�most�current�and�comprehensive�data�available,�ensuring�a�robust�and�
defensible�approach.�The�framework�is�replicable�statewide�and�improves�understanding�of�
unaccounted�water�withdrawals.�

The�methodology�outlines�how�water�use�estimates�were�applied�to�the�Department�of�Health�Florida�
Water�Management�Inventory�(FWMI)�Parcel�data.�First,�monthly�water�use�data�from�the�Florida�
Department�of�Environmental�Protection’s�Monthly�Operating�Reports�(MORs)�was�aggregated�into�
annual�averages�for�each�system,�filtered�by�location�and�type,�and�cleaned�to�remove�duplicates�and�
outliers.�Statistical�analyses,�including�ANOVA�and�non-parametric�tests,�assessed�differences�by�
county,�system�type,�and�sub-use�category�(commercial,�industrial,�institutional).�Mean�annual�water�use�
rates�were�calculated�for�each�sub-use�type�and�used�to�estimate�water�use�for�nonCUP�CII�wells�in�the�
DOH�dataset.�Parcels�were�filtered�and�assigned�a�likelihood�factor�(1.0,�0.75,�or�0.5)�to�reflect�well�
presence�certainty.�Final�water�use�estimates�were�calculated�for�each�parcel�by�multiplying�each�
parcel’s�sub-use�average�by�its�likelihood�factor.�These�adjusted�values�were�summed�to�produce�total�
estimates�at�district,�county,�and�sub-use�levels.�Based�on�the�method�applied�for�2023,�the�total�
District-wide�estimate�of�unaccounted�water�from�nonCUP�CII�wells�is�3.55�million�gallons�per�day.�

BIO:�Amelia�Sewell�is�a�combined�BA/MA�student�in�Economics�at�the�University�of�Florida�and�a�2025�NCBS�intern�
at�the�Suwannee�River�Water�Management�District.�Her�research�focuses�on�sustainable�water-resource�
management,�non-CUP�water-use�estimation,�and�data-driven�methods�to�improve�water-supply�planning�across�
Florida.�



         
  

  
         

 
              

              
               

               
                 

            
            

   
 

                
                   

              
             
            

                
              

             
                 

           
 
 

                  
                   

           

 
 
  

IMPROVING�RETURN�INTERVAL�CALCULATIONS�FOR�MINIMUM�FLOWS�AND�LEVELS�
EVENT-BASED�METRICS�
Courtney�Shadik�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

The�St.�Johns�River�Water�Management�District�(SJRWMD)�establishes�minimum�flows�and�levels�(MFLs)�
for�priority�waterbodies�within�its�boundaries.�MFLs�describe�a�minimum�hydrologic�regime�and�define�
the�limits�at�which�further�consumptive�use�withdrawals�would�be�significantly�harmful�to�priority�water�
bodies.�The�minimum�hydrologic�regime�is�determined�from�a�series�of�relevant�hydrologic�events;�the�
aim�of�SJRWMD’s�event-based�metrics�is�to�prevent�significant�harm�due�to�an�excessive�change�in�event�
frequency�caused�by�water�withdrawal.�Protective�event�frequencies�(i.e.,�recommended�return�intervals)�
are�determined�using�hydrologic�event�probabilities�called�Surface�Water�Inundation�and�Dewatering�
Signatures�(SWIDS).�

While�conceptually�strong,�to�date�providing�the�best�estimate�of�return�intervals�for�MFLs�events,�the�
SWIDS�approach�often�results�in�a�very�large�range�of�frequencies�for�a�given�event.�This�large�range�can�
introduce�uncertainty�in�the�recommended�minimum�frequency�for�specific�MFL�events.�To�address�this�
concern,�SJRWMD�updated�the�SWIDS�approach�to�tailor�frequency�calculations�more�specifically�to�
individual�sites�and�metrics.�Measures�of�local�landscape�and�vegetation�characteristics�were�
assembled�at�the�transect�level�of�MFL�sites.�Groups�suitable�for�comparison�were�determined�using�a�
cluster�analysis�of�these�local�characteristics.�This�updated�method�results�in�substantial�reductions�in�
the�ranges�of�event�frequencies.�This�improved�method�reduces�return�interval�calculation�uncertainty�
which�is�critical�because�MFLs�are�one�of�the�primary�tools�SJRWMD�uses�to�make�sound�water�
management�decisions�and�prevent�significant�adverse�impacts�due�to�water�withdrawals.�

BIO:�Dr.�Courtney�Shadik�is�an�Environmental�Scientist�in�the�Bureau�of�Water�Supply�Planning�and�Assessment�at�
the�St.�Johns�River�Water�Management�District.�She�is�part�of�the�Minimum�Flows�and�Levels�team�responsible�for�
setting�new�and�assessing�existing�MFLs�water�bodies�within�the�District.�



           
           

              

 
              

              
             

            
             

           
             

            
             

              
              

            
  

 
 

                   
                
            

  

Predicting�Water�Quality�and�Quantity�in�Florida�Using�Soft�Computing�Techniques�
Saba�Shaghaghi,�Golmar�Golmohammadi,�Seyed�Mostafa�Biazar,�Gurjoban�Tiwana,�Namrata�Ghimire�

Department�of�Soil,�Water�and�Ecosystem�Sciences,�University�of�Florida,�IFAS/RCREC,�Ona,�Florida,�USA�

Accurate�prediction�of�water�quality�and�quantity�is�crucial�for�effective�watershed�management�and�
sustainable�agricultural�practices.�In�this�study,�Soft�Computing�(SC)�techniques�were�applied�to�forecast�
both�nitrogen�concentration,�as�an�indicator�of�water�quality,�and�streamflow�discharge,�representing�
water�quantity.�Two�gradient�boosting�algorithms,�Extreme�Gradient�Boosting�(XGBoost)�and�Light�
Gradient�Boosting�Machine�(LightGBM),�were�employed�to�predict�nitrogen�levels,�while�four�deep�
learning�architectures,�N-BEATS,�N-HiTS,�Transformer,�and�Long�Short-Term�Memory�(LSTM),�were�
utilized�to�predict�water�quantity.�The�results�demonstrated�that�XGBoost�outperformed�LightGBM�in�
predicting�nitrogen�concentration,�achieving�higher�correlation�coefficients�and�lower�error�metrics.�For�
water�quantity�prediction,�N-BEATS�showed�superior�performance�compared�to�the�other�deep�learning�
models,�yielding�the�highest�correlation�and�lowest�prediction�errors.�Overall,�the�findings�highlight�the�
strong�potential�of�advanced�SC�models,�particularly�XGBoost�and�N-BEATS,�for�accurately�modeling�and�
forecasting�water�quality�and�hydrological�dynamics,�offering�valuable�tools�for�data-driven�water�
resources�management.�

BIO:�Saba�Shaghaghi�is�a�Ph.D.�student�in�Soil,�Water,�and�Ecosystem�Sciences�at�the�University�of�Florida.�Her�
research�focuses�on�integrating�soft�computing,�hydrological�modeling,�and�field�data�to�predict�water�quality�and�
quantity,�optimize�fertilizer�use,�and�improve�water�resource�management�in�agricultural�watersheds.�



          
 

      
         
       
       

 
             

               
                

             
               

               
  

 
               

                  
               

             
               

            
    

 
            

             
              

          
 

              
           

         
              

          
           

            
 
 

                   
            

             
  

  

EmRiver�table�as�an�interdisciplinary�teaching�tool�in�landscape�architecture�
visualization�
Aishwarya�Shankar1,�Jules�Bruck2,�Peter�Adams3�

1�Instructional�Assistant�Professor,�UF�Department�of�Landscape�Architecture�
2�Professor,�UF�Department�of�Landscape�Architecture�
3�Professor,�UF�Department�of�Geological�Sciences�

In�Spring�2025,�the�Advanced�Design�Communications�course�(LAA�3395/6905,�taught�by�A.Shankar,�
MLA)�partnered�with�the�Coastal�Resilience�Design�Studio�(J.Bruck,�PhD)�and�the�UF�Geomorphology�Lab�
(P.Adams,�PhD)�to�integrate�the�EmRiver�stream�table�into�the�course�curriculum�for�BLA3�and�MLA3�
students.�The�semester�long�research-by-design�project�entitled�“Visualizing�Dam�Removals�on�the�Bronx�
River,�NYC”,�was�conducted�in�collaboration�with�the�NYC�Department�of�Parks�and�Recreation�and�
funded�by�the�NYS�Water�Resources�Institute�at�Cornell�and�the�NYS�Department�of�Environmental�
Conservation.�

Students�generated�five�landscape�design�scenarios�for�the�Bronx�Zoo’s�double�dam�site.�Each�scenario�
began�as�a�digital�parametric�model�created�in�LandKit�and�Rhino�3D,�and�then�materialized�as�a�physical�
prototype�on�the�EmRiver�table.�This�analog�test�stage�disrupted�the�conventional�workflow�that�proceeds�
from�hand�sketching�and�hand�modelling,�to�digital�modelling,�rendering�and�AI-enhanced�visualization.�
By�observing�their�designs�interact�with�flowing�water,�moving�sediment�and�topography�on�the�stream�
table,�students�gained�immediate,�embodied�feedback�that�sharpened�their�understanding�of�site�
context�and�design�intent.�

The�physical�experiments�were�captured�with�LiDAR�scanning�and�hi-resolution�videography,�then�re-
plugged�into�the�digital�pipeline�for�further�refinement�and�final�presentation.�Reflective�assignments�
prompted�the�students�to�compare�the�iterative�analog�phase�with�subsequent�digital�stages,�highlighting�
how�tactile�interaction�enriched�their�visualization�skills�and�design�thinking.�

The�exercise�was�a�convergence�of�parametric�design,�digital�modeling,�digital�fabrication,�hand�drawing,�
photogrammetry,�and�video�documentation�into�a�single�multimedia�workflow.�The�cross-disciplinary�
and�inter-disciplinary�collaboration�among�landscape�architecture,�design�communications,�and�
geomorphology,�mediated�by�the�EmRiver�table,�produced�a�disruptive�yet�fluid�visualization�method�that�
amplified�student�communication,�critical�thinking�and�representation�capabilities.�The�project�
demonstrates�that�integrating�dynamic,�water-based�physical�modelling�into�visualization�workflows�can�
serve�as�a�powerful�learning�tool�for�contemporary�landscape�design�education.�

BIO:�Aishwarya�Shankar,�MLA,�is�an�architect-landscape�architect�with�six�years�of�practice�across�India�and�the�
United�States.�She�specializes�in�interdisciplinary�design�communication�that�foregrounds�climate-adaptation�
strategies,�water-equity�initiatives,�and�indigenous�research,�forging�collaborative�solutions�that�bridge�built�and�
natural�systems.�



            
 

  
            

 
            

                
             

                
                

                 
            

                  
             

              
              

               
             

          
              

              
          

            
             

             
              

             
           

        
           

            
            

     
 
  

New�BMP�development�and�adoption�in�row�crops:�lessons�learned�and�steps�
forward.�
Lakesh�Sharm�

Soil�and�Water�Sciences�Dept,�IFAS,�University�of�Florida,�Gainesville,�FL,�USA�

Best�Management�Practices�(BMPs)�are�central�to�balancing�agricultural�productivity�with�environmental�
stewardship�in�Florida’s�row�crop�systems.�Over�the�past�several�years,�our�program�has�focused�on�
developing�science-based�BMPs�for�nutrient�management�in�corn,�cotton,�potato,�hemp,�and�snap�
beans,�with�particular�emphasis�on�nitrogen�(N),�phosphorus�(P),�potassium�(K),�and�sulfur�(S).�This�work�
has�been�driven�by�the�dual�objectives�of�optimizing�yields�while�protecting�water�quality�in�sensitive�
regions�impacted�by�state�regulations�such�as�BMAPs,�TMDLs,�and�SB712.�One�key�lesson�learned�is�that�
nutrient�recommendations�must�be�dynamic,�reflecting�crop�genetics,�soil�conditions,�and�site-specific�
yield�potential.�For�example,�new�N�guidelines�for�corn�(1.37�lb.�N�per�bushel�of�yield�potential)�were�
developed�using�multi-site�trials�and�modeling�tools�(DSSAT�to�model�N�budget).�These�
recommendations,�now�adopted�by�the�Plant�Nutrition�Oversight�Committee�and�published�in�ask�IFAS,�
highlight�the�value�of�linking�agronomy,�modeling,�and�grower-level�decision�tools.�Similar�advances�are�
in�progress�in�potato�through�sulfur�and�potassium�optimization�studies,�and�in�hemp�through�pioneering�
research�on�phosphorus�requirements.�Another�important�insight�is�the�need�to�evaluate�alternative�
nutrient�sources�and�controlled-release�strategies.�Likewise,�field�studies�on�controlled-release�
fertilizers�in�potatoes�are�providing�critical�data�on�synchronizing�nutrient�release�with�crop�demand,�
enhancing�nutrient�use�efficiency�(NUE).�Equally�vital�have�been�the�mechanisms�of�BMP�adoption.�
Through�grower�collaborations,�advisory�committees,�cost-share�programs,�and�annual�extension�
summits,�we�have�documented�that�adoption�improves�when�recommendations�are�communicated�as�
flexible,�science-based�tools�rather�than�rigid�prescriptions.�Lab�tours,�field�days,�and�decision-support�
calculators�co-developed�with�growers�and�interns�have�proven�to�be�effective�outreach�models.�
Economic�analyses�showing�yield�benefits�(e.g.,�22�cwt/acre�potato�yield�increases)�and�input�savings�
have�further�incentivized�adoption.�Moving�forward,�the�next�steps�include�integrating�remote�sensing�
and�artificial�intelligence�for�real-time�nutrient�diagnostics,�strengthening�economic�models�to�
demonstrate�profitability�alongside�environmental�benefits,�and�expanding�grower-researcher�
partnerships.�By�building�adaptive,�technology-enabled�BMPs�(variable�N�application),�the�agricultural�
community�can�continue�advancing�productivity�while�meeting�evolving�water-quality�goals.�The�lessons�
learned�underscore�that�successful�BMPs�require�both�rigorous�science�and�collaborative�adoption�
strategies�tailored�to�local�contexts.�



        
   

           
         

            
            

 
                  

                
                

            
             
            

             
              

           
                

                 
                

                 
             
       

 
                

                   
                   

           
                

           
 
 

                  
                 

           

 
  

DETERMINING�Site-Specific�Soil�Water�Retention�CURVES�for�Precision�
Subirrigation�in�Florida�
Sankalp�Sharma1,2,�Judyson�de�Matos�Oliveira1,�Marcio�R.�Nunes3,�Lincoln�Zotarelli1�

1Horticultural�Sciences�Department,�University�of�Florida,�Gainesville,�FL,�USA�
2Environmental�Engineering�and�Sciences�Department,�University�of�Florida,�Gainesville,�FL,�USA�
3Soil,�Water,�and�Ecosystem�Sciences�Department,�University�of�Florida,�Gainesville,�FL,�USA�

A�substantial�volume�of�fresh�water�is�required�to�raise�the�water�table�level�in�subirrigation.�The�soil�
available�water�(AW)�to�plants�can�be�estimated�using�soil�water�retention�curves�(SWRC),�which�vary�
substantially�across�the�state�due�to�differences�in�soil�texture,�organic�matter,�and�aeration.�However,�a�
direct�measurement�of�SWRCs�is�time-consuming�and�costly.�Conversely,�texture-based�SWRC�(laser�
diffraction�and�hydrometer�methods)�estimated�twenty�sites�in�northeast�Florida�showed�over�90%�
agreement�with�experimentally�determined�curves,�offering�a�rapid,�low-cost�alternative�for�conventional�
SWRC�determination.�Nonetheless,�its�applicability�to�sandy�soils�in�southern�Florida�remains�untested.�
This�study�aimed�to�determine�AW�using�site-specific�SWRCs�obtained�through�both�conventional�and�
texture-based�methods�across�representative�sandy�soils�in�Florida.�Overall,�particle-size�distribution�
varied�low�between�soil�layers�with�averages�of�clay�(particle�diameter�>0.002�mm)�and�silt�(0.002-0.05�
mm)�content�ranging�from�13.3±6.7�to�32.8±7.1�g�kg-1�and�1.7±0.5�to�21.6±13.7�g�kg-1,�respectively.�Sites�
showed�similar�contents�of�total�sand�(940-980�g�kg-1).�However,�they�differed�in�proportions�between�fine�
(0.05-0.25�mm)�and�coarse�sand�(>2�mm),�ranging�from�137.7±30.0�to�683.8±28.0�g�kg-1�and�291.4±82.0�to�
818.2±29.0�g�kg-1,�respectively.�These�differences�in�coarse-to-fine�ratio�affected�the�AW�content,�
particularly�in�0-20�cm�soil�layer.�

For�instance,�the�average�of�the�experimentally�determined�AW�contents�for�sites�with�a�low�coarse/fine�
sand�ratio�(0.79),�sites�(1�and�2)�ranged�from�0.15-0.20�m3�m-3,�while�AW�for�higher�coarse/fine�ratio�(5.57),�
sites�(8�and�9)�ranged�from�0.11-0.13�m3�m-3�at�0-20�cm�layer.�These�preliminary�results�indicate�that�AW�
content�varies�significantly�across�sites.�Therefore,�irrigation�recommendations�should�account�for�site-
specific�SWRC.�Particle-size�distribution�data�obtained�from�the�nine�sampled�sites�will�also�be�used�to�
estimate�SWRC�as�an�alternative�method�for�AW�determination.�

BIO:�Sankalp�Sharma�is�pursuing�an�MSc�in�Environmental�Engineering�and�Sciences�at�the�University�of�Florida.�He�
also�serves�as�a�Research�Assistant�in�the�Horticultural�Sciences�Department,�where�he�focuses�on�modelling�soil�
physical–hydrological�processes�to�enhance�irrigation�efficiency�for�Florida’s�vegetable�production�systems.�

https://0.11-0.13
https://0.15-0.20
https://0.05-0.25
https://0.002-0.05


        
       

      
 

            
           

             
            

          
           

               
             

          
 

               
            
              

                
           

            
             

     
 

            
               

             
             

           
          

 
 

                
                

                 
 

  

Role�of�Mangroves�for�Reducing�Hurricane-Induced�Flood�Losses�
Vladimir�A.�Paramygin,�Y.�Peter�Sheng�

University�of�Florida,�Gainesville,�FL,�USA�

Mangroves�are�essential�components�of�coastal�defense�systems,�providing�wave�attenuation,�shoreline�
stabilization,�and�flood�loss�reduction.�However,�large-scale�assessments�frequently�overestimate�their�
economic�flood�protection�value�due�to�reliance�on�coarse-resolution�models�and�generalized�benefit�
transfer�functions�lacking�local�validation.�This�study�presents�a�high-resolution,�empirically�grounded�
framework�for�quantifying�mangrove�flood�protection�benefits.�A�vegetation-resolving�three-dimensional�
surge-wave�model�CH3D-SWAN�coupled�with�depth–damage�functions�is�used�to�evaluate�structure-
level�flood�losses�under�observed�and�hypothetical�storm�events�in�Southwest�Florida,�an�area�with�
frequent�rapidly-intensifying�hurricanes�(Charley,�Wilma,�Irma,�Ian,�Helene,�and�Milton),�rising�sea�level,�
increasing�extreme�rainfall�events,�and�growing�population�and�developments.�

The�analysis,�which�includes�verification�of�flood�elevation�and�validation�of�loss�estimate�with�FEMA�
NFIP�loss�data�during�recent�hurricanes,�demonstrates�that�mangroves�significantly�reduce�structural�
flood�losses�during�both�historical�hurricanes�and�synthetic�flood�scenarios.�While�the�value�of�
mangroves�for�flood�loss�reduction�varies�from�one�hurricane�to�another,�the�results�indicate�that�many�
previous�assessments�have�likely�significantly�overstated�mangrove�protection�values�underscoring�the�
necessity�of�locally�validated,�process-based�valuation�approaches.�The�study�further�reveals�spatial�
heterogeneity�in�flood�mitigation�effectiveness�driven�by�variations�in�local�flood�elevation,�property�
exposure,�and�mangrove�extent.�

This�methodological�framework�is�transferable�to�other�hurricane- and�typhoon-prone�coastal�regions,�
including�those�in�the�Gulf�of�Mexico,�the�Caribbean,�and�Southeast�Asia.�By�integrating�high-resolution�
hydrodynamic�modeling�with�empirically�derived�economic�loss�functions,�this�work�provides�a�scalable�
and�replicable�approach�for�accurately�valuing�nature-based�flood�protection.�The�findings�support�more�
robust�decision-making�for�policymakers,�insurers,�and�conservation�planners�seeking�to�incorporate�
mangrove�ecosystems�into�climate�adaptation�and�disaster�risk�reduction�strategies.�

BIO:�Y.�Peter�Sheng�is�a�research�professor�at�the�Engineering�School�of�Sustainable�Infrastructure�and�
Environment,�University�of�Florida.�He�has�over�40�years�of�experience�in�coastal�hydrodynamics�and�coastal�
hazards.�Dr.�Sheng�led�numerous�projects�related�to�coastal�flooding,�water�quality,�and�valuing�wetlands�for�flood�
reduction.�



        
  

           
           
     

 
             

              
           

             
          

                 
                

             
                 

              
             

              
           

                
            

             
           

            
              
                

     
 
 

                   
               

               

  

STREAM�METABOLISM�INCREASED�WITH�CONTINUOUS�NUTRIENT�ENRICHMENT�IN�
WESTERN�GREENLAND�
Yuseung�Shin1,�Sam�Howley2,�Jonathan�B.�Martin2�and�Matthew�J.�Cohen2�

1University�of�North�Carolina�at�Chapel�Hill,�Chapel�Hill,�NC,�USA�
2University�of�Florida,�FL�USA�

Although�nutrients�are�key�limiting�factors�affecting�productivity�and�respiration�in�aquatic�ecosystems,�
their�impact�on�lotic�ecosystem�functions�remain�unclear�due�to�pervasive�light�limitation�overriding�
nutrient�limitation.�Additionally,�many�common�nutrient�enrichment�experiments�are�conducted�at�
spatial�and�temporal�scales�too�fine�to�capture�persistent,�whole-reach�ecosystem�responses.�To�
address�these�challenges,�we�conducted�continuous�nutrient—nitrogen�(N)�and�phosphorous�(P)—�
dosing�experiment�for�21�days�during�peak�summer�in�a�well-lit�the�interior�stream�of�western�Greenland,�
where�light�limitation�is�minimal�(no�canopy,�clear�water).�The�300-meter�study�reach�was�divided�into�
two�segments�(+N�and�+N+P�enriched),�with�nutrients�delivered�via�upstream�drippers.�High-resolution�
dissolved�oxygen�(DO)�sensors�were�deployed�at�the�end�of�the�control�(upstream�of�dosing),�+N,�and�
+N+P�segments.�Ecosystem�metabolism�was�estimated�using�a�one-station�model�at�all�three�reaches,�
and�a�two-station�model�at�the�nutrient-enriched�segments.�One-station�model�results�showed�a�
persistent�increase�in�gross�primary�production�(GPP)�with�nutrient�addition,�even�when�the�dosing�
temporarily�ceased�due�to�malfunctioning�drippers.�However,�ecosystem�respiration�(ER)�responded�
minimally.�The�+N+P�segment�exhibited�higher�metabolic�rates�than�the�+N�segment,�indicating�N�and�P�
co-limitation.�Two-station�model�estimates�also�showed�increased�metabolism,�particularly�GPP�in�the�
+N+P�segment,�but�produced�substantially�higher�rates�than�the�one-station�model.�This�discrepancy�
suggests�that�nutrient-driven�reach-scale�changes�may�be�underestimated�by�one-station�model,�
underscoring�the�value�of�two-station�models�in�capturing�whole-reach�ecosystem�responses.�Our�
findings�demonstrate�that�nutrients�can�be�primary�limiting�agents�of�ecosystem�functions�in�well-lit�
streams�and�highlight�the�necessity�of�nutrient�management�in�the�face�of�climate�or�land-use�changes�
that�may�alter�nutrient�availability.�

BIO:�Dr.�Shin�is�an�ecosystem�ecologist�focusing�on�lotic�systems.�He�received�Ph.D.�on�ecology�by�the�temporal�
patterns�and�nutrient�controls�of�river�metabolism.�His�current�work�focuses�on�spatiotemporal�patterns�of�
greenhouse�gas�concentration�and�fluxes�in�flowing�waters,�and�their�local- and�continental-scale�drivers.�



          
    

     
           

 
              
              

                
                

               
             
               

                    
                 

              
               

              
                

              
               

                    
                    

                
             

 
 

                  
               

                 

  

MOBILE�DRIP�IRRIGATION�TO�IMPROVE�WATER�USE�AND�MINIMIZE�NITRATE�
LEACHING�IN�SANDY�SOIL�
Bhimsen�Shrestha�and�Vivek�Sharma�

Department�of�Agricultural�and�Biological�Engineering,�University�of�Florida,�Gainesville,�Florida�

Nitrate�leaching�from�agricultural�fields�can�contaminate�groundwater�and�degrade�the�water�quality�of�
natural�springs,�posing�risks�to�both�human�and�environmental�health.�This�study�evaluated�the�
effectiveness�of�a�precision�mobile�drip�irrigation�(MDI)�system�in�improving�crop�water�use�and�reducing�
nitrate�leaching�from�corn�field�grown�in�sandy�soil.�A�split-plot�design�with�four�replications�was�
implemented�during�the�2024�and�2025�growing�seasons.�The�main�plot�consisted�of�three�irrigation�
systems�- mobile�drip�irrigation�(MDI),�center-pivot�sprinkler�irrigation�(CPSI),�and�sub-surface�drip�
irrigation�(SSDI)�(replaced�by�surface�drip�irrigation�(SDI)�in�2025)�while�the�subplots�included�four�
nitrogen�rates�(N1,�N2,�N3,�and�N4:�0,�168,�269,�and�336�kg�N/ha,�respectively).�In�both�years,�corn�yields�
under�MDI�and�CPSI�were�superior�to�those�under�SSDI�(2024)�and�SDI�(2025).�Plant�growth�parameters,�
including�plant�height,�leaf�area�index�(LAI),�and�aboveground�biomass,�were�significantly�higher�under�
MDI�and�CPSI�compared�to�SSDI�and�SDI.�Within�each�irrigation�system,�all�nitrogen-treated�plots�
resulted�higher�plant�height,�LAI,�and�aboveground�biomass�than�the�control.�Leaf�nitrogen�concentration�
also�increased�with�higher�nitrogen�rates,�with�MDI�and�CPSI�maintaining�higher�leaf�N�levels�across�
growth�stages.�MDI�system�showed�more�stable�trend�with�soil�N-concentrations�across�soil�depths�
compared�to�other�irrigation�systems�2024.�The�irrigation�water�productivity�(IWP)�ranged�from�0.003�to�
17.67�kg�m-3�in�2024�and�0.03�to�11.98�kg�m-3�in�2025,�being�highest�under�MDI,�followed�by�CPSI.�
Agronomic�nitrogen�use�efficiency�(aNUE)�varied�from�–�7.6�to�123.1�and�from�13.5�to�74.3�kg�yield�per�kg�
N�applied�in�2024�and�2025,�respectively.�SSDI�and�SDI�irrigation�systems�had�poor�performance�and�
required�more�intensive�management�for�corn�production�under�sandy�soil�conditions.�

BIO:�Mr.�Bhimsen�Shrestha�is�a�PhD�student�in�the�Precision�Water�Management�Lab�working�under�Dr.�Vivek�
Sharma�at�Agricultural�and�Biological�Department,�UF.�His�research�focuses�on�evaluating�Mobile�Drip�Irrigation�
(MDI)�technology�and�its�environmental�and�economic�impacts�on�corn�production�in�sandy�soils�of�North�Florida.�



         
  

               
                

           
 

              
                 

              
               

     
 

             
                 

           
            

          
               

                  
            

           
                
            

          
               

      
 
 

                   
    

 

  

Operational�Seasonal�Streamflow�Forecasts�with�Rainfall�Uncertainty�for�Water�
Supply�Availability�
Manoj�Shrestha1,�Hui�Wang2,�Jeffrey�Geurink2,�Kshitij�Parajuli�2,�Tirusew�Asefa2,�and�Dingbao�Wang1�

1Department�of�Civil,�Environmental,�and�Construction�Engineering,�University�of�Central�Florida,�Orlando,�Florida,�USA�
2Tampa�Bay�Water,�2575�Enterprise�Rd.,�Clearwater,�Florida,�USA�

Assessing�surface�water�availability�is�crucial�to�support�short-term�water�supply�decisions�for�Tampa�
Bay�Water,�a�potable�water�supply�utility�in�the�Tampa�Bay�region.�To�enhance�in-house�decision�support�
tools,�this�study�aims�to�develop�an�operational�forecasting�framework�using�the�Integrated�Northern�
Tampa�Bay�(INTB)�model,�a�calibrated�application�of�the�Integrated�Hydrologic�Model�(IHM),�to�generate�
seasonal�probabilistic�streamflow�forecasts.�

The�framework�is�driven�by�stochastic�operational�rainfall�forecasts,�sampled�from�the�pre-generated�
multiple�realizations�of�rainfall�in�the�INTB�basins�over�a�25-year�period.�The�selection�is�conditioned�on�
the�National�Oceanic�and�Atmospheric�Administration’s�seasonal�categorical�precipitation�forecasts�for�
the�target�season.�Additional�operational�time-series�inputs�for�the�forecasting�period�include�climate-
driven�fluxes�(potential�evapotranspiration),�human-induced�stresses�(well�pumping,�diversions,�and�
irrigation),�and�groundwater�boundary�conditions.�A�key�component�of�the�framework�is�to�identify�a�
similar,�if�not�the�exact,�initial�condition�for�the�forecast�period�from�a�set�of�possible�scenarios�(i.e.,�
candidates).�These�candidates�are�generated�from�multi-decade�INTB�inputs�and�simulated�outputs�
derived�from�1000�stochastic�realizations,�each�representing�the�meteorological�and�hydrological�
conditions�at�a�specific�time�within�a�given�realization.�Initial�efforts�aim�to�match�observed�antecedent�
conditions�(groundwater�heads�at�observation�wells�and�lake/wetland�storage)�and�fluxes�(rainfall,�
streamflow,�and�evapotranspiration)�to�candidates�using�a�principal�component–based�nearest-neighbor�
approach.�This�study�presents�the�evaluation�of�each�component�of�the�framework�and�demonstrates�its�
application�for�seasonal�streamflow�forecasting.�

BIO:�Manoj�Shrestha�is�a�Ph.D.�student�in�the�Department�of�Civil�Engineering�at�the�University�of�Central�Florida,�
specializing�in�water�resources.�



         
            
    

      
       

          
     

 
              

                  
                 

                  
              
            

                 
             

               
             

               
              

              
             

             
                 

                
                 

           
 
 

                  
              

  

Carbon�Dynamics�along�Terrestrial-Aquatic�Interface�in�Coastal�Plain�Wetlandscape�
Sunita�Shrestha1,�Joshua�Epstein1,�Christopher�Dutton1,�Amanda�Subalusky,1�Nicholas�D�Ward3,�James�
Maze4,�Matthew�J�Cohen1,2�

1University�of�Florida,�Gainesville,�FL,�USA�
2University�of�Florida,�Water�Institute,�FL,�USA�
3Pacific�Northwest�national�Laboratory,�U.S.�Department�of�Energy,�WA,�USA�
4University�of�Oregon,�Oregon,�USA�

Terrestrial-aquatic�interface�(TAI)�of�wetlands�are�global�hotspots�of�biogeochemical�activities�and�play�a�
critical�role�in�carbon�cycling.�However,�there�is�lack�of�studies�on�TAI�which�are�required�to�adequately�
understand�the�key�processes�that�interact�in�TAIs�and�feedback�on�the�Earth�system.�So,�this�research�
aims�to�study�the�carbon�dioxide�(CO2)�and�methane�(CH4)�fluxes�along�the�TAIs�gradient�in�coastal�plain�
wetlandscapes�of�northern�Florida,�USA.�We�have�been�conducting�this�study�on�two�contrasting�
wetlandscapes�since�2024;�Bradford�Experimental�Forest�and�Ordway�Swisher�Biological�Station.�They�
are�low�relief�depressional�wetlands,�where�small�stage�changes�lead�to�large�changes�in�TAI�gradient.�In�
each�wetlandscapes,�6�wetlands�were�selected�based�on�biologic,�geomorphic�and�hydrologic�variation.�
In�each�wetland,�monthly�carbon�dioxide�and�methane�flux�measurement�were�done�along�TAIs�gradient�
from�upland�(U)�to�increasingly�wetter�zones�(W1–W4)�using�GasScouter�G4302.�Water�depth�
measurement�was�also�done�using�water�level�transducers�in�each�wetland.�Soil�dissolved�oxygen,�soil�
moisture,�and�conductivity�were�also�measured�through�sensors�connected�via�a�LoRa�network.�The�
carbon�stable�isotopes�(13CO2�and�13CH4)�were�also�measured�using�static�headspace�equilibration�to�
trace�carbon�pathways.�In�addition,�Water�samples�were�also�collected�to�estimate�dissolved,�
particulate,�organic,�inorganic�carbon�to�delineate�the�linkages�between�these�parameters�and�fluxes.�
The�study�found�that�along�the�TAI�gradient,�wetter�areas�had�lower�CO₂�but�higher�CH₄�emissions,�
reflecting�reduced�soil�aeration�under�saturation.�CO₂�and�CH4�flux�along�TAI�strongly�explained�by�water�
depth,�through�its�interactions�with�soil�oxygen,�and�temperature�(R²�=�0.60,�p�<�0.001).�Therefore,�this�
study�highlights�the�complex�biogeochemical�interactions�shaping�carbon�dynamics�across�TAI.�

BIO:�Ms.�Shrestha�is�a�PhD�Student�at�School�of�Forest,�Fisheries�and�Geomatics�Sciences,�University�of�Florida,�
USA.�She�is�working�in�water�and�carbon�dynamics�of�wetlands�in�Florida.�



           
        

             
              
         

 
            

              
             
             

              
            
             

                
              

               
               

              
            

              
                

 
 
 

                  
              

             
      

 

 

  

WATER�LEVEL�SEASONALITY�IN�WETLANDS�OF�THE�US�ATLANTIC�COASTAL�PLAIN�
Suraj�Shrestha1,�James�W�Jawitz1,�Matthew�Cohen2,�3�

1Department�of�Soil,�Water,�&�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�United�States�
2�School�of�Forest,�Fisheries,�and�Geomatics�Sciences,�University�of�Florida,�Gainesville,�United�States�
3�Water�Institute,�University�of�Florida,�Gainesville,�United�States�

Wetland�water�levels�are�dynamic,�influencing�water�storage,�habitat�functions,�and�carbon�
sequestration.�In�US�Atlantic�Coastal�Plain�wetlands,�restoring�hydrology�to�enhance�storage�and�related�
functions�is�becoming�increasingly�important.�However,�capturing�the�spatial�patterns�of�inundation�and�
recession�remains�difficult.�To�predict�how�wetland�water�levels�respond�to�landscape�restoration�
efforts,�we�simulated�the�water�table�and�connectivity�dynamics�of�selected�wetlands�using�the�
Advanced�Terrestrial�Simulator�(ATS),�a�comprehensive,�multiscale�tool�designed�for�solving�distributed�
hydrology�problems.�We�examined�two�wetland-rich�study�areas,�including�a�flatwoods�forest�managed�
for�timber�production�and�a�sandhill�landscape�used�as�a�Biological�research�station.�We�simulated�the�
effects�of�local�and�regional�hydrological�restoration,�finding�that�the�model�accurately�describes�spatial�
and�temporal�patterns�in�ponding.�The�model�also�effectively�predicts�the�timing�and�extent�of�fill-and-
spill�events�in�both�landscapes,�aligning�with�field�observations.�Notably,�ATS�allows�us�to�estimate�
detailed�water�budgets�and�exchanges�across�space,�revealing�that�winter�conditions�(low�ET,�high�
rainfall)�involve�bi-directional�exchange,�both�infiltration�and�exfiltration,�between�wetlands�and�upland�
water�stores.�During�other�seasons�with�higher�ET,�exfiltration�dominates.�This�study�demonstrates�that�
ATS�provides�a�solid�foundation�for�understanding�the�spatial�and�temporal�dynamics�of�water�levels�in�
wetlandscapes.�

BIO:�Dr.�Shrestha�is�a�research�scholar�at�SWES,�UF.�His�research�interests�include�eco-hydrology�and�its�modeling.�
He�has�over�10�years�of�experience�conducting�hydro-meteorological�measurements�in�Nepal,�including�numerous�
field�campaigns�for�high- and�low-flow�measurements,�glacier�mass�balance�assessments,�and�meteorological�
station�maintenance�in�rugged�terrain.�



         
 

      
      

 
               

               
               

            
           

            
             

            
 

                  
             

              
           

             
            

               
               

           
             
             

 
 

               
              

           
          

  

Ecotoxicological�Impacts�of�PFAS�Mixtures:�Mechanistic�Insights�from�Menidia�
beryllina�
Amanda�L.�Sills,�Katherine�Deliz�Quinones�

University�of�Florida,�Gainesville,�FL,�USA�

Per- and�polyfluoroalkyl�substances�(PFAS),�often�called�“forever�chemicals,”�are�a�class�of�about�15,000�
synthetic�compounds�valued�for�their�resistance�to�heat,�water,�and�oil.�These�same�properties�make�
them�highly�persistent,�allowing�PFAS�to�accumulate�in�organisms�and�biomagnify�through�food�webs.�In�
aquatic�ecosystems,�PFAS�can�impair�growth,�reproduction,�and�immune�function,�with�higher-order�
species�and�ultimately�humans�facing�disproportionate�risks.�Despite�their�widespread�presence,�
ecotoxicological�research�has�largely�focused�on�two�legacy�compounds,�perfluorooctanoic�acid�(PFOA)�
and�perfluorooctane�sulfonate�(PFOS).�This�narrow�scope�limits�regulatory�efforts�and�risk�assessments,�
leaving�thousands�of�PFAS�understudied�and�gaps�in�understanding�mixture�toxicity.�

This�research�aims�to�fill�these�gaps�by�evaluating�the�aquatic�toxicity�of�PFAS�mixtures�through�an�acute�
ecotoxicity�study�on�Menidia�beryllina.�Objectives�include�(1)�determine�the�concentrations�at�which�
mixtures�cause�measurable�harm�to�aquatic�species�and�(2)�identify�toxic�effects�and�underlying�
biochemical�pathways.�The�approach�integrates�standard�aquatic�toxicity�testing�with�molecular�
analyses�to�link�organism-level�responses�to�mechanistic�pathways.�We�hypothesize�that�PFAS�mixtures�
produce�additive�effects�at�concentrations�lower�than�those�predicted�from�single-compound�data.�
Confirming�this�would�highlight�the�inadequacy�of�relying�on�legacy�compounds�alone�for�ecological�risk�
assessment�and�emphasize�the�need�to�consider�mixture�toxicity.�Integrating�data�on�PFAS�mixtures�with�
findings�from�single-compound�toxicity�studies�will�strengthen�ecological�risk�assessment�frameworks,�
improve�screening�thresholds,�and�inform�more�effective�environmental�policies.�In�doing�so,�this�
research�will�contribute�to�protecting�ecosystems�and�the�communities�that�depend�on�them.�

BIO:�Amanda�Sills�is�a�second-year�PhD�student�in�Environmental�Engineering�whose�research�investigates�the�
effects�of�PFAS�contamination�on�ecosystems.�She�conducts�aquatic�toxicity�studies�to�examine�PFAS�
bioaccumulation,�biomagnification,�and�dose-dependent�responses�to�better�understand�how�these�persistent�
chemicals�move�through�food�webs�and�impact�aquatic�organisms.�



            
  

             
            

           

          
        

 
                 
                
             
                

               
                  

                  
                   

                  
                  

                
                  

                     
             

       
 
 

                 
               

              
     

  

Yield�Goal-Based�Nitrogen�Recommendations�for�Cotton�in�Florida�with�a�Focus�on�
Water�Quality�
Hardeep�Singh1,�Eajaz�A.�Dar1,�Lakesh�Sharma2,�Ethan�Carter3,�and�Micheal�Dukes4�

1Department�of�Agronomy,�UF/IFAS�West�Florida�Research�and�Education�Centre,�Jay,�FL�
2Soil,�Water,�and�Ecosystem�Sciences�Department,�University�of�Florida,�Gainesville,�FL�
3UF/IFAS�Regional�Crop�Integrated�Pest�Management�(IPM)�Agent,�Northwest�District�
4UF/IFAS�Center�for�Land�Use�Efficiency,�Gainesville,�FL�

For�cotton�production�in�Florida,�current�nitrogen�(N)�fertilizer�recommendation�is�60�lbs.�N�acre-1�and�has�
not�changed�in�the�last�40�years.�However,�changes�in�cultural�practices,�development�of�new�cultivars,�
and�grower�dissatisfaction�with�existing�recommendations�indicated�a�need�for�reassessment�of�this�
rate.�Thereby,�research�was�conducted�in�2022�and�2023�to�reassess�the�N�requirement�for�cotton�
production�in�Florida�and�to�move�towards�a�yield-goal�based�N�recommendation.�A�study�was�
conducted�at�two�locations�to�re-evaluate�cotton�[cv.�Delta�Pine�2038�B3XF�(DP�2038)]�response�to�six�N�
rates�(0,�45,�90,�135,�180,�and�235�lbs.�acre⁻¹),�using�a�randomized�complete�block�design�with�four�
replications�on�sandy�soils.�The�objectives�of�this�study�were�to�quantify�N�rate�effects�on�(1)�growth,�(2)�
in-season�petiole�nitrate-N�(PNN),�and�(3),�yield�and�N�use�efficiency,�with�the�goal�of�N�rate�optimization.�
Statistically�no�significant�increase�in�biomass,�and�lint�yield�was�found�beyond�the�treatment�of�90�lbs.�N�
acre-1�.�A�negative�correlation�was�found�between�N�applied�and�fertilizer�N�use�eƯiciency�(r=-0.85),�and�
internal�N�use�eƯiciency�(r=-0.61).�The�yield-goal�based�analysis�shows�that�0.09�lb.�of�N�is�needed�for�
every�pound�of�lint�produced,�and�45�lb.�N/acre�is�required�to�produce�one�bale�(500�lb.)�of�cotton�lint�per�
acre.�These�updated�recommendations�will�assist�growers�in�achieving�economically�viable�yields�while�
minimizing�risks�of�both�under- and�over-fertilization.�

BIO:�Dr.�Hardeep�Singh�is�an�Assistant�Professor�and�Cropping�Systems�Specialist�at�the�University�of�Florida’s�
West�Florida�Research�and�Education�Center.�His�research�focuses�on�developing�best�management�practices�for�
row�crops,�including�optimizing�nutrient�use,�improving�soil�health,�and�enhancing�sustainability�and�resource-use�
efficiency�in�southeastern�U.S.�agriculture.�



       
     

      

              
 

 
                 

              
              

             
              
              

          
          

             
               

              
             

               
            

          
                  

             
               

 
 

                 
               

              
  

 

  

PROTECTING�GROUNDWATER�BY�PLACEMENT:�NITRATE�AND�DRAINAGE�
OUTCOMES�IN�NORTH�FLORIDA�CORN�
Rakesh�Singh�1�and�Vivek�Sharma1�

Pricesion�Water�Management�Lab,�Agricultutal�and�Biological�Engineering�Department,�University�of�Florida,�Gainesville,�FL,�
USA�

Irrigated�corn�on�sandy,�karstic�soils�in�North�Florida�creates�a�rapid�pathway�from�field�to�groundwater�
and�to�the�springs,�making�groundwater�protection�a�management�priority.�We�report�a�three-season�
(2023–2025)�randomized�complete�block�trial�evaluating�six�nitrogen�placement�strategies�at�a�fixed�rate�
(269�kg�N ha⁻¹):�conventional�fertigation,�conventional�banding,�CRF�broadcast,�CRF�side-dress,�CRF�
side-dress�incorporated,�and�a�0-N�control.�Using�weather�records,�soil�nitrate�profiles�(0–120�cm),�
continuous�plot�monitoring,�and�lysimeter�water�quality�data,�we�closed�seasonal�nitrogen�and�water�
balances�and�paired�them�with�yield�to�derive�decision-ready�outcomes.�
Across�years,�placement—not�rate—governed�fate.�Averaged�across�seasons�with�leaching�
measurements�(2023–2025),�CRF�side-dress�reduced�seasonal�nitrate�loss�by�58%�versus�fertigation�and�
38%�versus�banding,�while�maintaining�yield�(+2.5%�vs�fertigation�on�the�three-year�yield�average).�CRF�
side-dress�(incorporated)�reduced�nitrate�loss�by�51%�versus�fertigation�and�27%�versus�banding�and�
delivered�the�highest�multi-year�yield�(+12.7%�vs�fertigation;�+19.6%�vs�banding).�Year-by-year�results�
show�the�same�direction�of�effect�under�both�wet�and�dry�conditions:�treatments�that�lowered�
percolation�below�the�root�zone�also�lowered�nitrate�export�while�sustaining�grain.�
This�field-measured,�verification-ready�framework�identifies�placement�strategies�that�produce�clean�
grain�with�lower�groundwater�risk�in�the�Suwannee�Basin.�We�propose�the�use�of�seasonal�nitrate�loss�(kg�
N�ha⁻¹),�drainage�(mm),�and�crop�efficiencies�(WUE/NUE)�as�transparent�indicators�for�springs-focused�
BMPs�in�irrigated�sandy�soils,�in�order�to�save�water�quality�and�promote�sustainable�farming.�

BIO:�:�Rakesh�Singh�is�a�Ph.D.�candidate�in�Agricultural�&�Biological�Engineering�at�UF/IFAS�studying�nitrogen–water�
interactions�in�irrigated�sandy�soils.�His�multi-year�field�trials�apply�field-measured�balances�to�produce�auditable�
drainage�and�nitrate-loss�metrics,�advancing�4R�nutrient�stewardship�and�precision�irrigation,�using�DSSAT�and�
machine�learning.�



              
            

      
        

 
                    

                   
                  

                
               

                 
                   

               
              

              
               

         
              

              
               

             
               

               
           
     

 
 

                    
               
         

 

 

  

defining�the�landscape�of�PFAS�in�Florida�WaterWayss�Using�tampa�bay�as�a�model�
Thomas�D.�Sinkway1,�Esmee�Belzer2,�Graham�F.�Peaslee2�and�John�A.�Bowden1�

1University�of�Florida,�Gainesville,�FL,�USA�
2University�of�Notre�Dame,�Notre�Dame,�IN�USA�

The�Tampa�Bay�(TB)�region�is�known�to�be�a�heavily�polluted�area�due�to�its�high�density�of�pollution�
sources�adjacent�to�the�bay.�These�pollution�sources�pose�great�threats�to�the�bay,�which�is�vital�for�both�
the�environmental�health�of�the�ecosystem,�but�also�for�the�citizens�who�rely�on�the�bay�for�drinking�
water,�food,�agriculture,�recreation,�and�tourism.�To�date,�there�is�limited�knowledge�of�the�presence�and�
concentration�of�per- and�polyfluoroalkyl�substances�(PFAS)�in�the�Tampa�Bay�region.�Thus,�the�primary�
objective�of�this�study�was�to�comprehensively�focus�on�the�characterization�of�PFAS�in�surface�water�to�
create�a�baseline�of�knowledge�of�the�current�state�of�pollution�in�the�bay,�coupled�with�a�total�organic�
fluorine�(TOF)�approach�to�establish�an�upper�limit�of�PFAS�contamination.�To�represent�an�accurate�
baseline,�over�500�surface�water�samples�were�collected,�where�we�employed�crowdsourcing�efforts�to�
achieve�a�large�geographical�spread,�while�simultaneously�educating�the�public�on�the�growing�concern�
of�PFAS.�The�samples�were�extracted�using�solid�phase�extraction�and�were�analyzed�via�targeted�ultra-
high-performance�liquid�chromatography�tandem�mass�spectrometry�(UHPLC-MS/MS).�The�respective�
TOF�samples�were�extracted�using�a�granular�activated�carbon�filter�and�analyzed�using�proton-induced�
gamma�emission�(PIGE).�This�study�provides�more�information�on�the�overall�TB-PFAS�landscape,�while�
also�allowing�for�the�comparison�between�targeted�data�and�the�true�upper�boundary�of�PFAS�
contamination.�Furthermore,�this�data�allowed�for�the�geographic�comparison�of�diverse�surface�water�
profiles�within�the�region,�making�heat�maps�of�PFAS�concentrations�to�help�visually�identify�hotspots�
across�the�entire�bay.�We�hope�that�this�comprehensive�analysis�will�provide�more�attention�toward�
solutions,�community�awareness,�and�statewide�regulations�aimed�at�mitigating�these�harmful�
chemicals�in�our�surface�water.�

BIO:�Thomas�Sinkway�is�a�Ph.D.�candidate�in�the�final�semester�of�his�program.�His�thesis�is�focused�on�the�
identification,�quantitation,�and�optimization�of�establishing�the�fate�of�emerging�contaminants�such�as�per- and�
polyfluoroalkyl�substances�or�drugs�of�abuse�in�surface�waters.�



       
     

        
        

 
                 

                
             

            
               

              
               

                 
            

              
            

           
             

           
               

 
 

                   
            
               

     

  

USACE�PROJECT�INTEGRATION�IN�SOUTHEAST�FLORIDA�
Jennifer�A.�Smith1,�Tim�Gysan2�

1U.S.�Army�Corps�of�Engineers,�Jacksonville,�FL,�USA�
2U.S.�Army�Corps�of�Engineers,�Jacksonville,�FL,�USA�

The�complex�nature�of�resilience�challenges�faced�by�communities�in�Southeast�Florida�and�the�way�the�
U.�S.�Army�Corps�of�Engineers�(USACE)�Civil�Works�support�building�long�term�resilience,�which�requires�
the�involvement�of�multiple�USACE�missions.�Projects�focused�on�Aquatic�Ecosystem�Restoration�(AER),�
Coastal�Storm�Risk�Management�(CSRM),�Flood�Risk�Management�(FRM),�Navigation�(NAV)�and�
Continuing�Authority�Program�(CAP)�are�ongoing�within�the�region.�Due�to�the�complexity�of�these�
projects,�with�different�missions,�in�various�phases�of�implementation,�integration�of�USACE�projects�is�
needed�to�ensure�that�the�projects�planning�objectives�across�multiple�these�multiple�missions�are�met.�
This�poster�presents�on�an�overview�of�the�USACE�Civil�Works�phases�of�project�development�including�
the�Feasibility,�Preconstruction�Engineering�and�Design,�Construction,�and�Operation�and�Maintenance�
(O&M)�and�how�integration�is�being�approached.�The�USACE�integration�effort�focuses�on�collaboration�
through�active�and�frequent�communication�with�stakeholders,�sponsors,�project�team�leads,�other�
federal�agencies,�local�governments,�and�Tribes;�technical�coordination�with�multidisciplinary�teams;�
and�coordination�with�USACE�policy�advisors�to�identify�and�assess�impacts,�risk,�constraints,�
connections,�dependencies,�timing,�sequencing,�future�changing�conditions�including�climate�and�sea�
level�change,�and�benefits�of�the�existing�and�future�projects�in�the�area.�

BIO:�Jennifer�Smith�is�a�project�manager�with�over�20�years’�experience�as�a�wetland�scientist.�She�has�managed�
multiple�resiliency�studies�developing�structural,�non-structural,�and�nature-based�features�to�re-establish�native�
riparian,�upland,�and�riverine�habitats�and�promote�flood�risk�management,�water�storage,�and�habitat,�while�
improving�recreational�and�navigational�benefits.�



        
  

        
          

   
               

            
            

             
         

 
 

           
          
           

          
             
             

           
            

   
 

             
              

             
     

 
           

           
           
             

         
 

            
            

            
      

 
 

                   
             
             

            
               

 

  

BRINGING�CRITICAL�FLOOD�CONTROL�INFRASTRUCTURE�PROJECTS�INTO�DESIGN�
AND�CONSTRUCITON�
Tarana�A.�Solaiman�and�Ana�Carolina�Coelho�Maran�

South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

The�increasing�frequency�and�severity�of�flood�events�have�emphasized�the�urgent�need�to�develop,�
refurbish,�and�enhance�essential�flood�control�infrastructure.�Aging�infrastructure�along�with�changing�
climatic�and�hydrologic�conditions,�expose�communities�to�increasing�risks,�threatening�public�safety,�
economic�stability,�and�vital�services.�Advancing�projects�from�concept�to�construction�demands�a�
coordinated,�multidisciplinary�approach�addressing�technical,�regulatory,�financial,�and�social�
considerations.�

Successful�implementation�depends�on�securing�funding,�developing�design�that�outlines�criteria,�
assumptions,�methodologies,�data�sources�and�evaluation�of�alternatives.�Navigating�permitting�
requirements,�ensuring�environmental�compliance,�and�engaging�diverse�stakeholders�early�is�also�
critical.�Comprehensive�hydrologic�and�hydraulic�analysis,�risk-based�assessments,�and�adaptable�
design�alternatives�must�consider�future�challenges�like�sea�level�rise,�extreme�rainfall,�population�
growth,�and�land�use�changes.�Effective�collaboration�among�public�agencies,�private�sector�partners,�
and�communities�enables�integrated�strategies�that�support�parallel�planning�and�implementation�
across�regions,�leveraging�project�opportunities�and�overcoming�logistical�challenges�and�promote�a�
collaborative�path�forward.�

This�paper�highlights�the�effectiveness�of�modern�project�delivery�methods,�in�accelerating�timelines�
while�maintaining�safety�and�environmental�standards.�It�also�emphasizes�the�role�of�real-time�data,�
advanced�modeling�tools,�and�adaptive�infrastructure�designs�in�enhancing�flood�control�systems�that�
are�responsive�to�evolving�risks.�

While�planning�sets�the�strategic�framework,�implementation�transforms�concepts�into�operational�
infrastructure�through�detailed�engineering,�procurement,�and�construction�guided�by�current�codes,�
technical�standards,�and�sustainability�goals.�The�process�involves�securing�multi-source�funding,�
obtaining�permits,�negotiating�and�acquiring�required�land�and�coordinating�with�relevant�stakeholders�to�
adapt�to�field�conditions�and�evolving�project�needs.�

Through�case�studies,�this�paper�demonstrates�how�early�collaboration,�innovative�delivery�methods,�
and�integrated�strategies�can�streamline�sustainable�flood�infrastructure�enhancements.�A�proactive�and�
coordinated�approach�is�essential�to�safeguard�communities,�minimize�economic�losses,�and�build�
resilient�systems�for�future�climate�challenges.�

BIO:�Dr.�Solaiman�is�a�Principal�Project�Manager�and�a�Water�Resources�Engineer�with�18+�years�of�public�and�
private�sector�experience�in�planning,�modeling,�designing,�and�implementing�water�infrastructure�projects�with�
special�focus�on�future�climate�conditions.�She�specializes�in�ecosystem�restoration�and�resiliency�
implementation.�She�currently�oversees�grant-funded�initiatives�and�provides�strategic,�grant�and�project�
management�support�for�resiliency�implementation�efforts�within�the�Office�of�District�Resiliency�and�Flood�Control�
Planning.�



         
 

    
         

 
              

            
               

        
              

 
               

             
            

              
            

        
 

            
            

              
          

 
 

                 
               

             
     

 

  

Fluorescence�Spectroscopy�for�the�Real-Time�Detection�of�Faecally�Contaminated�
Freshwater�
Dr.�James�Sorensen�

British�Geological�Survey,�Maclean�Building,�Wallingford,�OX10�8BB,�UK�

Rapid�detection�of�fecal�contamination�remains�a�central�challenge�in�safeguarding�global�water�quality.�
Conventional�micro�biological�tests,�though�reliable,�are�slow,�resource-intensive,�and�unsuitable�for�
real-time�risk�management.�Over�the�past�decade,�a�growing�body�of�research�has�demonstrated�that�
fluorescence�spectroscopy—specifically�the�measurement�of�tryptophan-like�fluorescence�(TLF)—can�
serve�as�a�near-instantaneous�indicator�of�fecal�pollution�in�both�surface�and�groundwater�systems.�

TLF�is�abundant�in�human�and�animal�waste�and�correlates�strongly�with�thermotolerant�coliform�and,�
specifically,�E.�coli�concentrations.�Field�and�laboratory�studies�across�diverse�hydrological�and�climatic�
contexts�consistently�show�that�elevated�TLF�intensity�signifies�heightened�microbial�risk.�Portable,�low-
power�fluorometers�can�now�measure�this�signal�directly�in�situ,�providing�continuous,�reagent-free�data�
suitable�for�integration�with�digital�monitoring�and�early-warning�systems;�therefore,�offering�clear�
advantages�for�public�health�protection�and�catchment�management.�

Fluorescence�spectroscopy�therefore�represents�a�paradigm�shift�in�water�quality�assessment,�enabling�
proactive�and�adaptive�management�of�microbial�contamination.�Continued�research�and�deployment�of�
these�techniques�will�enhance�our�ability�to�monitor,�predict,�and�ultimately�prevent�fecal�pollution�
events,�supporting�progress�toward�resilient,�safely�managed�water�systems�worldwide.�

BIO:�Dr.�James�P.�R.�Sorensen�is�a�Hydrogeologist�at�the�British�Geological�Survey�specializing�in�groundwater�
quality,�monitoring,�and�novel�field�techniques.�His�research�includes�a�focus�on�fluorescence�spectroscopy�for�
real-time�detection�of�faecal�contamination�and�the�sustainable�management�of�groundwater�resources�under�
changing�environmental�and�climatic�conditions.�



           
  

      
        

 
                

            
            

              
             

           
            

           
               

             
 
 

                 
                 

                
   

 

  

A�Decade�of�Data�Stewardship:�Evolving�the�Water�Resources�Data�Collection�
Assessment�Process�
Sandie�Will,�Catherine�Wolden,�Robin�Speidel�

Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�

The�efficient�and�strategic�use�of�water�resources�data�is�critical�for�effective�management�decisions.�In�
2013,�the�Southwest�Florida�Water�Management�District�(SWFWMD)�implemented�the�Water�Resources�
Data�Collection�Assessment�Process�(WRDCAP)�to�systematically�review�and�align�all�resource�
monitoring�activities�–�including�surface�water,�groundwater,�and�rainfall�–�with�strategic�goals,�ensuring�
data�quality�and�cost�control.�WRDCAP�employs�a�transparent,�repeatable�methodology�that�has�
continually�evolved,�adapting�from�initial�comprehensive�reviews�to�structured�three-year�evaluation�
cycles.�This�presentation�will�detail�WRDCAP’s�history,�key�successes,�and�optimization�efforts,�
culminating�in�recent�recommendations�to�transition�toward�specialized�District�Data�Evaluation�
Workgroups�(DDEW)�for�more�focused�portfolio�management.�We�aim�to�provide�a�practical�blueprint�for�
other�water�resource�agencies�seeking�to�establish�robust�and�adaptive�data�governance.�

BIO:�Robin�Speidel,�P.G.,�is�a�Professional�Geologist�at�the�Southwest�Florida�Water�Management�District.�His�role�
is�overseeing�regional�groundwater�quality�monitoring�across�16�counties.�He�holds�a�BS�in�Geology�and�actively�
contributes�to�statewide�data�standards�and�springs�inventory.�He�also�chairs�the�USF�Geology�Alumni�Society,�
mentoring�future�geologists.�



         
  

              
  

                 
                
             

                

 
             
                

             
              

              
              

              
              

               
             

                
                 
                 

                
               

              
              
               
               

              
    

 
 

                   
                 

             
  

  

Modeling�infiltration�and�runoff�during�strawberry�transplants�establishment�using�
Hydrus�1D�
Josue�St�Fort1,�Davie�M.�Kadyampakeni1,�Vivek�Sharma2,�Carlene�A.�Chase3,�Michael�Dukes2,�and�
Shinsuke�Agehara4�

1�University�of�Florida,�Citrus�Research�and�Education�Center,�700�Experiment�Station�Road,�Lake�Alfred,�FL�33850�
2�University�of�Florida,�Department�of�Agricultural�and�Biological�Engineering,�PO�Box�1100570,�Gainesville,�FL�32611�
3�University�of�Florida,�Horticultural�Sciences�Department,�PO�Box�110690,�Gainesville,�FL�
4�University�of�Florida,�Gulf�Coast�Research�and�Education�Center,�14625�CR�672,�Wimauma,�FL�33598�

The�establishment�of�strawberry�transplants�using�impact�sprinklers�is�a�water-intensive�process�that�
can�generate�runoff�or�excessive�infiltration,�which�may�lead�to�nutrient�leaching�depending�on�the�soil's�
hydraulic�properties.�Measuring�infiltration�and�runoff�directly�in�strawberry�fields�during�establishment�is�
complex�and�impractical�due�to�plastic�mulch�covering�the�beds�and�furrow�geometry�limiting�
instrumentation.�Therefore,�using�models�like�HYDRUS-1D�is�crucial�to�predict�soil�water�dynamics�under�
different�irrigation�systems�and�rates.�This�study�compared�the�performance�of�the�HYDRUS-1D�in�
simulating�runoff�and�infiltration�generated�by�the�traditional�impact�sprinkler�(5.78�mm/h)�used�during�
strawberry�transplant�establishment�and�four�micro-sprinklers�on�Candler�sandy�soil�at�two�depths�(0–15�
cm,�15–30�cm).�The�micro-sprinklers�included�the�SuperNet�Jet�(4.07�mm/h),�Xcel�Wobbler�(3.34�mm/h),�
Mini-Revolver�(3.26�mm/h),�and�Mini-wobbler�(3.39�mm/h).�The�model�performance�was�assessed�using�
six�indices,�including�the�Root�Mean�Square�Error�(RMSE)�and�the�coefficient�of�determination�(R2).�Runoff�
prediction�was�zero�for�all�irrigation�systems.�The�model�prediction�of�water�content�showed�low�to�strong�
agreement�with�measured�data,�with�RMSE�values�ranging�from�0.01�to�0.04�and�R2�<0.3.�The�model�
achieved�the�highest�accuracy�for�water�content�prediction�at�0-15�cm�depth.�A�global�sensitivity�analysis�
using�the�Sobol�method�revealed�that�residual�water�content�was�the�most�influential�soil�hydraulic�
parameter,�explaining�80%�of�the�variation�in�the�simulated�soil�water�content.�Predicted�cumulative�
infiltration�depths�differed�significantly�among�the�systems,�with�the�impact�sprinkler�showing�the�highest�
infiltration�(>62�cm)�and�the�Mini-Revolver�the�lowest�(7�cm).�These�findings�underscore�the�potential�
infiltration�and�runoff�generated�by�each�irrigation�system.�HYDRUS�1D�was�helpful�in�simulating�soil�
water�dynamics�under�each�irrigation�system,�providing�insight�into�selecting�the�most�efficient�irrigation�
systems�for�strawberry�establishment.�

BIO:�Dr.�St�Fort�is�a�postdoctoral�research�associate�at�the�Citrus�Research�and�Education�Center,�where�he�models�
nutrient�fate�in�citrus�and�bamboo�grown�in�Florida’s�sandy�soils.�He�has�extensive�experience�in�irrigation�
modeling,�soil-water�dynamics,�and�sustainable�crop�production,�contributing�to�improved�agricultural�practices�in�
subtropical�systems.�



        
    

            
       

           
               
              
              
             

 
             

           
               

             
             

              
             

             
             

          
      

 
              
             

            
         

 
             

          
            

              
            

           
 
 

                 
                 
                

 

Stakeholder-Driven�Innovation�during�Development�of�DinoSHIELD�HAB�Control�
Technology:�A�Case�Study�
Elizabeth�Staugler1,�Alexandria�G.�Hounshell2,�Madison�Horgan3,�Christopher�L.�Cummings3,�Alan�J.�
Kennedy4,�Yanfei�Wang5,�Kathryn�Coyne5,�Kaytee�Pokrzywinski2�

1�Florida�Sea�Grant,�University�of�Florida,�Gainesville,�FL,�USA�
2�National�Centers�for�Coastal�Ocean�Science,�National�Oceanic�and�Atmospheric�Administration,�Beaufort,�NC,�USA�
3�U.S.�Army�Engineer�Research�and�Development�Center,�Environmental�Laboratory�(ERDC-EL),�Concord,�MA,�USA�
4�U.S.�Army�Engineer�Research�and�Development�Center,�Environmental�Laboratory�(ERDC-EL),�Vicksburg,�MS,�USA�
5�School�of�Marine�Science�and�Policy,�University�of�Delaware,�Lewes,�DE,�USA�

Effective�stakeholder�engagement�is�critical�for�the�successful�development�and�implementation�of�novel�
environmental�technologies,�especially�for�ecologically�sensitive�challenges�like�harmful�algal�bloom�
(HAB)�control.�DinoSHIELD�is�an�innovative�Biological�HAB�control�strategy�designed�to�mitigate�growth�of�
toxic�dinoflagellates�(e.g.,�Karenia�brevis)�by�releasing�a�naturally�derived�algicide,�IRI-160AA,�produced�
by�Shewanella�sp.�IRI-160,�immobilized�within�a�non-toxic�hydrogel�for�controlled�marine�application.�
This�study�marks�the�first�application�of�stakeholder�driven�technology�R&D,�following�the�Responsible�
Research�and�Innovation�(RRI)�framework,�to�emerging�marine�HAB�control�technologies.�Following�the�
RRI,�we�applied�an�iterative,�two-way�stakeholder�engagement�process�in�southwest�Florida,�which�
included�workshops,�surveys,�and�feedback�sessions�initially�targeted�to�resource�managers�and�HAB�
scientists.�These�activities�explored�stakeholder�understanding,�concerns,�and�preferences�regarding�
DinoSHIELD’s�efficacy,�deployment,�and�ecological�safety.�

Pre- and�post-workshop�survey�results�showed�that�97%�of�participants�gained�a�better�understanding,�
and�85%�felt�more�comfortable�with�DinoSHIELD�after�engagement.�In�addition,�stakeholder�feedback�
obtained�during�the�workshop�series�helped�shape�future�R&D�priorities,�including�alternative�
deployment�methods,�ecological�risk�assessment,�and�long-term�sustainability.�

Ongoing�R&D�updates�sent�to�workshop�participants�continue�to�support�transparency�and�trust,�
illustrating�how�iterative�engagement�enables�responsible�innovation�by�aligning�technology�
development�with�societal�and�management�needs.�This�approach�moves�beyond�typical�outreach�
activities�to�co-produce�knowledge�and�co-design�solutions,�and�offers�a�replicable�model�for�integrating�
stakeholder�input�into�environmental�technology�R&D.�The�RRI-guided�development�of�DinoSHIELD�R&D�
provides�a�valuable�blueprint�for�advancing�marine�HAB�control�technologies�responsibly.�

BIO:�Elizabeth�Staugler�is�the�NOAA�Harmful�Algal�Bloom�Liaison,�a�partnership�position�serving�as�link�between�
NOAA�NCCOS�and�Sea�Grant�programs.�With�over�20�years�of�experience�in�stakeholder�engagement,�she�leads�
efforts�to�assess�stakeholder�needs,�share�NCCOS�research�and�obtain�feedback�to�drive�continued�research�and�
refinements.�



        
        

      
 

              
              

            
           

             
              

              
 

             
            

                
               

             
    

 
             

              
              

    
 
 

               
                  

              
     

  

RECOVERY�OF�RARE�EARTH�ELEMENTS�USING�ELECTROCHEMICAL�REACTOR�
Maya�Stuhlmann,�Maksymilian�Kruc,�Nolan�Nguyen,�Jun�Kim�

Florida�Polytechnic�University,�Lakeland,�FL,�USA�

Rare�earth�elements�(REEs)�are�critical�components�in�modern�technologies,�such�as�smartphones,�LED�
lights,�and�electric�vehicles.�Current�extraction�methods�are�challenging�due�to�their�widespread�and�
low-concentration�occurrences�in�the�environment.�Global�supplies�remain�constrained�due�to�limited�
reserves�and�environmentally�unfavorable�mining�practices.�Existing�REEs-recovery�methods�are�often�
energy-intensive,�chemically�demanding,�and�costly.�There�is�a�need�for�sustainable�technology�that�
enables�the�recovery�of�these�critical�materials�while�protecting�water�resources.�This�research�explores�
the�use�of�an�electrochemical�reactor�to�recover�REEs�from�phosphate�mining�process�water.�

Initial�experiments�focus�on�cyclic�voltammetry�analysis�using�carbon�electrodes.�This�establishes�a�
baseline�for�electrochemical�behavior�and�ensures�proper�operation�of�the�electrosorption�process�
inside�the�reactor.�Further�work�will�be�done�to�evaluate�ion�separation�performance�to�determine�the�
potential�of�the�system�for�rare�earth�element�recovery.�The�system�is�anticipated�to�demonstrate�
measurable�sorption�of�REEs�from�aqueous�solutions,�providing�insight�into�its�potential�recovery�
scheme�for�various�REEs.�

This�work�demonstrates�the�feasibility�of�a�porous�carbon-based�electrochemical�reactor�as�a�
sustainable�approach�to�recovering�REEs�from�process�water.�By�providing�a�method�that�combines�
water�purification�and�resource�recovery,�this�system�could�contribute�to�more�sustainable�water�and�
resource�management�in�Florida.�

BIO:�Maya�Stuhlmann�is�a�senior�environmental�engineering�student�at�Florida�Polytechnic�University.�She�has�
completed�two�NASA�L’SPACE�programs�as�Project�Manager�and�Lead�Systems�Engineer,�and�an�REU�at�FIU.�Her�
research�focuses�on�water�treatment�processes�and�resource�recovery.�She�is�passionate�about�advancing�
solutions�for�clean�water.�



          
    

   
         

 
                 

             
             

               
             

                
              

           
 

            
             

             
              

      
 
 

                
                

               
  

  

Addressing�Change�Conditions�with�the�Central�and�Southern�Florida�Flood�
Resiliency�(Section�216)�Study�
Gustavo�A.�Suarez-Narvaez�

United�States�Army�Corps�of�Engineers,�Jacksonville,�FL,�USA�

The�Central�and�South�Florida�(C&SF)�Project,�authorized�by�the�US�Congress�beginning�in�1948,�is�a�
large-scale,�multi-purpose�water�resource�initiative�collaboratively�managed�by�the�U.S.�Army�Corps�of�
Engineers�(USACE)�and�the�South�Florida�Water�Management�District�(SFWMD).�Originally�designed�to�
serve�a�population�of�approximately�2�million,�the�C&SF�Project�provides�critical�flood�control,�water�
supply,�and�ecosystem�support�across�South�Florida.�The�system�comprises�approximately�2,175�miles�
of�canals,�2,130�miles�of�levees,�89�pump�stations,�and�915�water�control�structures,�integrated�with�
extensive�local�drainage�networks.�Currently�serving�a�population�of�approximately�9�million,�the�C&SF�
Project�represents�one�of�the�nation’s�most�complex�water�management�systems.�

This�Flood�Resiliency�(Section�216)�study�assesses�the�feasibility,�environmental�acceptability,�and�
economic�justification�for�federal�investment�in�enhanced�Flood�Risk�Management�(FRM)�measures.�The�
study�focuses�on�Miami-Dade�County,�Florida,�evaluating�alternatives�to�mitigate�increasing�flood�risks�
and�associated�economic�damages�resulting�from�factors�such�as�extreme�weather�events,�sea�level�
change,�land�development,�and�population�growth.�

BIO:�Mr.�Gustavo�A.�Suarez-Narvaez,�P.E.,�serves�as�the�Planning�Technical�Lead�for�the�USACE,�Jacksonville�
District.�A�professional�engineer�with�approximately�20�years�of�combined�experience�in�the�private,�state,�and�
federal�sectors,�with�expertise�in�hydrologic�and�hydraulic�design,�risk�assessments,�and�water�resource�planning�
and�policy.�



        
            

      
 

               
              

              
          

               
             

              
                 

                  
              
          

           
             

             
  

 
            

           
             

          
            

               
              
            
              

             
             

             
           

           
           
      

 
 

                
            

               
            

  

 

 

  

Stakeholder�Perceptions�of�Sustainable�Urban�Landscapes�in�Florida�
Gabriela�Sullivan,�Sadie�Hundemer,�Paul�Monaghans�and�Basil�V.�Iannone�III�

University�of�Florida,�Gainesville,�FL,�USA�

Outdoor�landscapes�can�account�for�up�to�70%�of�household�water�use;�therefore,�the�sustainable�
design�and�management�of�urban�landscapes�is�critical�to�reducing�Florida’s�growing�water�demands.�
However,�in�recent�years,�differences�in�stakeholder�perspectives�on�the�future�of�Florida’s�urban�
landscapes,�particularly�residential�lawns,�have�become�apparent.�Currently,�stakeholders,�like�
developers,�county�officials,�and�green�industry�business�owners�in�Lake�County,�Florida,�are�in�conflict�
over�proposed�landscape�codes�for�Wellness�Way,�a�master-planned�community�in�southeast�Clermont.�
While�the�proposed�ordinances�aim�to�conserve�water,�stakeholders�disagree�over�what�the�ordinance�
should�include,�like�restrictions�on�the�use�of�predominantly�native�plants,�and�others�are�upset�that�they�
were�not�a�part�of�the�conversation.�Similarly,�in�2019,�internal�conflict�over�the�role�of�turfgrass�in�
sustainable�landscapes�led�to�quarterly�meetings�among�University�of�Florida�Institute�of�Food�and�
Agricultural�Sciences�(UF/IFAS)�faculty�members�on�the�development�of�science-based�
recommendations�for�urban�landscapes.�These�community�and�scientific�disagreements,�along�with�
inaccuracies�in�stakeholders’�perceptions�of�each�other’s�views,�lead�to�ineffective�communication�and�
conflict,�ultimately�hindering�the�mutual�goal�of�reducing�landscape�inputs�and�conserving�Florida’s�
water�resources.�

To�understand�stakeholders’�perceptions�of�sustainable�urban�landscapes�and�work�toward�shared�
definitions�and�approaches,�we�conducted�24�in-depth,�semi-structured�interviews�with�stakeholders,�
including�members�and�leaders�of�the�Florida�Nursery�Growers�and�Landscape�Association�(FNGLA),�
UF/IFAS�experts,�government�officials,�homeowner�associations,�builders,�and�developers.�Participants�
were�selected�using�criterion�sampling�based�on�their�stakeholder�self-identity�and�institutional�
leadership.�Each�participant�chose�a�sustainable�urban�landscape�as�the�location�for�a�walking�interview.�
During�the�interview,�participants�were�asked�to�discuss�their�attitudes,�beliefs,�and�experiences,�which�
shaped�their�perceptions�of�sustainable�urban�landscapes.�Transcripts�were�analyzed�using�thematic�
analysis�in�MAXQDA�software.�The�results�from�this�study�identified�overarching�themes�and�various�
approaches�to�sustainability�in�urban�landscapes.�We�identified�aspects�of�sustainable�landscapes�that�
stakeholders�mutually�agreed�on.�Based�on�these�findings,�we�proposed�communication�strategies�to�
increase�stakeholder�agreement�and�mutual�understanding.�The�outcomes�of�this�research�will�help�
scientists�and�community�stakeholders�alike�better�understand�conflicting�perspectives�on�sustainable�
urban�landscapes�and�implement�strategies�to�effectively�communicate�across�disciplines�and�
perspectives.�This�will�help�manage�stakeholder�conflicts,�strengthen�partnerships,�and�promote�
collaboration�to�address�Florida’s�water�issues.�

BIO:�Gabriela�Sullivan�is�a�graduate�student�in�agricultural�education�and�communications.�Her�research�centers�on�
understanding�stakeholder�perspectives�and�the�conflict�surrounding�sustainable�urban�landscapes�in�Florida.�
Sullivan�previously�served�as�Water�Resources�Conservation�Coordinator�for�a�Florida�public�utility,�where�she�
worked�with�stakeholders�to�increase�residential�water�efficiency�through�education�and�communication�
campaigns.�



       
    

        
         

 
                 

                  
              

 
                 

               
                

             
              

              
              

             
           

 
 

                    
              

   

 

  

DELINEATION�OF�SELECTED�SPRINGSHEDS�UTILIZING�REGIONAL�NUMERICAL�
GROUNDWATER�FLOW�MODELS�
Qing�Sun,�Wei�Jin,�Edwards�W.�Carter�

St.�Johns�River�Water�Management�District,�Palatka,�FL,�USA�

A�springshed�is�defined�as�those�areas�within�ground�water�and�surface�water�basins�that�contribute�to�
the�discharge�of�the�spring�(Florida�Geological�Survey,�2003).�In�this�study,�a�springshed�is�defined�as�the�
area�within�the�Upper�Floridan�Aquifer�(UFA)�where�groundwater�discharges�to�the�spring(s).�

The�objective�of�this�study�is�to�delineate�springsheds�in�the�UFA�capturing�groundwater�for�Silver�Glen�
Springs,�Alexander�Springs,�Volusia�Blue�Spring,�De�Leon�Springs,�Gemini�Springs�and�springs�within�the�
Wekiva�River�Basin.�There�are�four�regional�groundwater�flow�models�that�include�these�springs�- the�
North�Florida�Southeast�Georgia�model,�the�East-Central�Florida�Transient�Expanded�model,�the�Volusia�
County�model,�and�the�Central�Springs�Model.�These�models�and�the�particle�tracking�program�
MODPATH�were�used�to�delineate�groundwater�contribution�areas�for�these�springs.�There�were�different�
contributing�areas�produced�from�these�models�with�varied�recharge�scenarios�and�two�particle�tracing�
algorithms.�The�differences�were�most�likely�caused�by�recharge,�hydro�stratigraphic�setup,�aquifer�
hydraulic�properties�and�boundary�conditions�assigned�to�each�model�simulation.�

BIO:�Dr.�Sun�is�a�senior�engineer�scientist�with�more�than�20�years�of�experience�in�water�resource�studies�of�
groundwater�flow�and�transport�models,�integrated�surface�and�ground�water�models,�saltwater�intrusion,�and�
water�supply�analysis.�



            
             

          
      

          
       

 
                
                 

               
                  

                 
              

                  
                

                 
                 

                 
             

                  
                  

                      
                 

                   
           

 
 

                     
     

 

  

St.�Lucie�Estuary,�where�is�the�carbon�and�nitrogen�coming�from?�
Madeline�J.�Sutherland1,�Shin-Ah�Lee1,�Megan�Sanford1,�Barbara�Welch2,�Thomas�Behlmer2,�Scott�Lee�
Young1,�Robert�J.�Scharping1,�Mauricio�E.�Arias3,�Elise�S.�Morrison1�

1University�of�Florida,�Gainesville,�FL,�USA�
2South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�
3University�of�South�Florida,�Tampa,�FL,�USA�

The�St.�Lucie�Estuary�is�a�subtropical,�anthropogenically�influenced�estuary�on�the�southeastern�coast�of�Florida.�
This�system�faces�numerous�issues�including�harmful�algal�blooms�and�hypoxia�driven�by�a�complex�series�of�
freshwater�contributors,�seasonality,�and�variable�residence�times.�These�issues�have�prompted�the�need�to�better�
predict�changes�in�water�quality.�This�work�was�conducted�as�part�of�a�larger�project�(CLOSE-HABS)�focused�on�
addressing�this�need�through�monitoring�and�modeling.�Over�the�period�of�study,�May�2023�to�December�2025,�
management�of�the�estuary�changed�(Lake�Okeechobee�System�Operating�Manual,�August�12,�2024)�impacting�
freshwater�flows�into�the�South�Fork.�With�high�agricultural�activity�and�urbanization�in�the�watershed,�the�St.�Lucie�
Estuary�serves�as�a�model�system�to�observe�the�impacts�of�anthropogenic�activity�from�a�hydrogeochemical�
perspective.�We�sampled�nine�sites�along�a�salinity�gradient�including�the�North�and�South�Forks,�their�confluence,�
downstream�marine�inflows,�and�dominant�freshwater�sources�to�capture�changes�of�carbon�(C)�and�nitrogen�(N)�in�
the�system.�Dissolved�organic�carbon�(DOC),�total�dissolved�nitrogen�(TDN),�stable�isotopes�of�C�and�N�in�
suspended�particulate�material,�and�colored�dissolved�organic�matter�(CDOM)�were�combined�to�evaluate�
dominant�C�and�N�forms�and�sources�in�the�system.�Variation�in�seasonality�was�spatially�dependent,�and�similar�
variation�was�seen�for�sites�that�were�related�with�similar�salinities.�DOC�changes�significantly�(p<0.05)�from�the�wet�
to�dry�season�at�8/9�sampled�sites.�TDN�changes�significantly�at�only�3/9�sites�with�all�sites�having�low�salinity�(<�5)�
away�from�tidal�influence.�CDOM�and�stable�isotopes�were�used�to�identify�nutrient�sources,�ranging�from�humic�
material�to�human�waste.�From�this,�we�can�better�understand�the�impact�of�human�activities�in�the�estuary�and�
how�they�influence�estuarine�biogeochemistry�along�different�spatial�and�temporal�scales.�

BIO:�Madeline�is�a�first�year�PhD�student�in�ESSIE�with�a�focus�on�nutrient�dynamics�and�transport�in�salinity�variable�
systems�such�as�estuaries.�



          
     

    
      

 
           

             
                

                
                 

            
           

         
 

           
            

             
         

               
               

              
             

               
                

             
            

              
       

 
 

                
           

        

  

Enhancing�Water�Quality�through�Innovative�Canal�Restoration�–�A�Multi-stage�
Channel�Design�Pilot�Study�
Mary�Szafraniec,�Renee�Price�

Resource�Environmental�Solutions,�Tampa,�FL,�USA�

Implemented�through�a�public-private�partnership�(P3)�between�Martin�County�and�Resource�
Environmental�Solutions,�LLC�(RES),�this�pilot�project�will�demonstrate�a�nature-based�approach�to�
improving�regional�water�quality�by�enhancing�a�one-mile�segment�of�the�S-1�Canal�in�Martin�County,�
Florida.�The�canal�drains�approximately�1,000�acres�of�agricultural�land�and�discharges�to�the�C-44�Canal�
and�ultimately�the�St.�Lucie�River,�which�has�an�adopted�Total�Maximum�Daily�Load�and�a�Basin�
Management�Action�Plan�(BMAP).�The�project�employs�a�multistage�channel�design—a�stream�
restoration�technique�that�integrates�in-channel�treatment�and�floodplain�wetland�benches—to�reduce�
nutrient�and�sediment�loads�from�agricultural�runoff�and�stormwater.�

This�P3�pilot-scale�project�encompasses�design,�permitting,�construction,�monitoring�to�establish�
nutrient�load�reduction�efficiencies,�and�long-term�operations�and�maintenance.�The�multistage�channel�
design�slows�water�velocities,�increases�residence�time,�and�enhances�contact�with�aquatic�vegetation,�
promoting�sedimentation,�biogeochemical�processing,�nutrient�uptake,�and�denitrification.�Anticipated�
benefits�include�load�reductions�in�total�nitrogen�(TN),�total�phosphorus�(TP),�and�total�suspended�solids�
(TSS),�delivered�from�the�watershed,�which�will�be�developed�from�a�robust�monitoring�program�where�
pollutants�and�hydrologic�data�will�be�collected.�While�final�load�reductions�are�pending�design�
completion�and�monitoring,�the�project�is�expected�to�demonstrate�the�effectiveness�of�canal�
enhancement�as�a�best�management�practice�(BMP)�for�nutrient�reduction�in�both�agricultural�and�urban�
drainage�systems.�Results�from�the�monitoring�program�will�be�provided�to�the�FDEP�to�obtain�BMAP�
credits�to�help�meet�the�BMAP�allocations�for�involved�stakeholders.�Beyond�water�quality�
improvements,�the�project�offers�co-benefits�including�enhanced�flood�resilience,�habitat�creation,�and�
recreational�value.�It�serves�as�a�replicable�model�for�integrating�ecological�restoration�into�canal�
infrastructure�and�advancing�regional�water�management�goals.�

BIO:�Dr.�Mary�Szafraniec,�National�Director�of�Water�Solutions�at�RES,�leads�large-scale�collaborative�efforts�to�
implement�innovative,�science-based�ecologically�engineered�solutions�for�improving�aquatic�ecosystems�and�
water�resource�sustainability�in�Florida�and�beyond.�



       
          

            
      

      
       

 
            

          
             

             
           
           

              
           

               
              

              
           
              

            
         
             

            
                

             
            

 
 
 

                  
            

           
  

  

Enhancing�Public�Health�Monitoring�Through�Wastewater�Epidemiology�
Shisbeth�Tabora-Sarmiento1,�Sarah�Robinson1,�Francisco�Paneques1,�Jeantel�Cheramy1,�Nicole�Winn2,�
Thomas�Sinkway1,�Tara�Sabo-Attwood3,�Linda�Cotler1,�John�Bowden1,�Joseph�H.�Bisesi1�

1University�of�Florida,�Gainesville,�FL,�USA�
2Brown�University�Health,�Providence,�RI,�USA�
3University�of�South�Carolina,�Columbia,�SC,�USA�

Substance�use�remains�a�growing�public�health�challenge�globally,�demanding�innovative,�data-driven�
approaches�for�community-level�surveillance.�Wastewater-based�epidemiology�(WBE)�has�emerged�as�
an�effective�method�to�assess�drug�consumption�trends�through�chemical�indicators�present�in�
municipal�wastewater.�By�integrating�environmental�monitoring�with�public�health�science,�WBE�offers�a�
scalable�approach�for�real-time�population�assessment.�However,�the�complexity�of�wastewater�
matrices�introduces�analytical�challenges�related�to�recovery�efficiency,�analyte�stability,�and�
reproducibility.�This�study�introduces�a�refined�workflow�for�detecting�and�quantifying�multiple�classes�of�
drugs�in�wastewater,�emphasizing�reliability�and�cross-site�comparability.�Weekly�24-hour�composite�
samples�were�collected�over�a�one-year�period�from�more�than�20�wastewater�treatment�facilities�across�
four�major�U.S.�metropolitan�regions.�Two�solid-phase�extraction�(SPE)�materials,�Oasis�HLB�and�Oasis�
MCX,�were�evaluated�to�optimize�analyte�recovery�and�precision.�The�MCX�sorbent�produced�higher�
consistency�and�reproducibility�across�most�target�compounds.�Analytical�validation�yielded�correlation�
coefficients�above�0.99�and�recovery�rates�ranging�from�65–120%�with�relative�standard�deviations�under�
20%,�confirming�strong�method�performance.�A�wide�array�of�opioids,�stimulants,�cocaine-related�
metabolites,�and�emerging�psychoactive�substances�were�quantified,�and�population-adjusted�
consumption�estimates�revealed�clear�regional�and�seasonal�patterns�in�drug�usage.�This�work�
establishes�a�robust,�standardized�protocol�for�multi-residue�drug�analysis�in�complex�wastewater�
samples�and�demonstrates�the�utility�of�WBE�as�a�practical�tool�linking�water�quality�monitoring�and�
public�health.�These�findings�highlight�how�advances�in�environmental�analytics�can�inform�timely,�
evidence-based�responses�to�the�substance�use�crisis�and�enhance�integrated�water�management�
strategies.�

BIO:�Dr.�Shisbeth�Tabora�is�a�Postdoctoral�Associate�at�the�University�of�Florida’s�Center�for�Aquatic�and�Invasive�
Plants.�Her�research�spans�wastewater-based�epidemiology,�aquatic�toxicology,�and�invasive�species�
management,�advancing�interdisciplinary�approaches�for�understanding�chemical�and�Biological�stressors�in�
aquatic�systems.�



           
    

     
      

 
               

           
                

              
                
               

      
 

              
               

             
               

               
              

 
             

                 
                

              
 
  

The�Construction�and�Calibration�of�a�Hydrodynamic�Model�of�the�Upper�
Withlacoochee�to�Support�MFLs�
Patrick�Tara,�and�Mary�Gerlach�

INTERA,�Southern�Division,�Gainesville,�FL,�USA�

As�part�of�the�Southwest�Florida�Water�Management�District�(SWFWMD)�Minimum�Flow�and�Level�(MFL)�
program,�the�Upper�Withlacoochee�River�HEC-RAS�model�underwent�a�comprehensive�reconstruction�
and�recalibration�effort.�A�critical�review�of�the�previous�study�identified�key�issues�with�model�
calibration�and�conceptualization,�which�had�divided�the�river�into�three�separate�domains:�the�Upper,�
Middle,�and�Lower�segments�of�the�Upper�Withlacoochee�River.�Dividing�the�river�into�several�segments�
created�internal�boundary�conditions�that�limited�and�interfered�with�the�application�of�the�models�to�
represent�the�MFL�alternatives.�

To�address�these�limitations,�the�redevelopment�effort�combined�the�three�domains�into�one�single,�
comprehensive�model�that�encompassed�the�entire�domain�of�77�miles�of�river�channel.�Updates�
included�revised�cross�sections,�Removal�of�internal�boundaries,�and�implementation�of�time�varying�
boundary�conditions�to�capture�interactions�with�lateral�systems�such�as�the�Tsala�Apopka�Chain�of�
Lakes,�Lake�Panasoffkee�as�well�as�many�tributaries.�The�structure�operation�schedule�was�also�
programed�into�HEC-RAS�to�dynamically�represent�the�operation�of�the�structure.�

The�re-calibration�was�performed�using�an�un-steady�approach�calibrating�the�model�parameters�to�
achieve�a�good�fit�with�the�observed�stage�data.�The�calibration�was�challenging�due�to�the�complex�
inflows�and�periods�where�the�river�occasionally�dried�out.�Ranked�percentile�flows�were�then�used�to�
define�the�inundated�area.�The�inundated�floodplain�was�used�to�constrain�the�MFL�criteria.�



           
       

      
     

 
             

             
             

            
                 

             
   

 
              

          
              

              
             

 
            

             
           

               
              

               
           

 
 

                  
              

               
    

  

Examining�Single�Family�Residence�Reclaimed�Water�Use�In�A�Changing�Florida�
Nicholas�Taylor1,�Kirsten�Burns2�and�Michele�Neibergs2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Carollo�Engineers,�Orlando,�FL�USA�

Florida�has�become�the�nation’s�fastest�growing�state,�while�sweeping�regulatory�changes�and�
increasingly�extreme�weather�events�have�reshaped�public�water�utilities.�These�dynamics�pose�a�
complex�planning�puzzle:�utilities�must�support�rapid�population�growth,�build�resilient�systems�that�
withstand�hurricanes�and�droughts,�and�meet�evolving�regulatory�mandates—especially�the�critical�goal�
of�eliminating�non�beneficial�discharge�of�reclaimed�water�by�2032�under�FL�Senate�Bill�64.�This�
legislation�promotes�beneficial�reuse�to�reduce�demand�on�limited�freshwater�supplies�and�protect�
receiving�water�quality.�

Many�utilities�plan�to�expand�reclaimed�water�delivery�to�new�customers,�dovetailing�with�ongoing�
expansions�of�potable�and�wastewater�infrastructure.�Rapid�suburban�development—particularly�single�
family�residential�(SFR)�projects—has�amplified�the�need,�yet�historical�data�show�SFRs�consume�more�
reclaimed�water�than�they�produce,�because�the�supply�of�treated�wastewater�is�limited.�Consequently,�
a�one�to�one�wastewater–reclaimed�water�connection�for�all�new�development�is�unlikely.�

This�presentation�examines�the�supply�demand�imbalance�and�seasonal�availability�constraints�that�
accompany�reclaimed�water�expansion.�Drawing�on�data�from�the�University�of�Florida’s�H2OSAV�
program—covering�state,�local,�and�water�management�district�sources—the�analysis�includes�utilities�
with�reclaimed�water�connections�ranging�from�1,600�to�40,000.�We�evaluate�how�reclaimed�water�rates�
influence�usage,�how�irrigation�rate�estimates�shift�between�older�and�newer�developments,�and�how�
irrigable�lot�size�estimates�evolve.�The�findings�provide�actionable�insights�for�utilities�working�toward�the�
SB�64�mandate�while�navigating�growth,�resilience,�and�economic�challenges.�

BIO:�Dr.�Taylor�is�a�UF/IFAS�state�specialized�extension�agent�whose�research�focuses�on�utility�data�analysis�for�
water�and�energy�conservation�and�land-development�impact�evaluation.�He�leads�the�H2OSAV�Extension�program,�
offering�statewide�data�tools�and�insights�that�help�utilities,�government�agencies,�and�extension�agents�optimize�
regional�water�conservation�efforts.�



            
        
            

   
          
               

  
  

              
          
            

            
             

            
            

             
             

            
             

                   
                   

                
               

              
        

 
  

Predictive�Groundwater�Quality�Responses�to�Land�Cover�and�Lithology�in�the�Upper�
Awash�River�Basin�(Ethiopia)�with�Stacking�Ensembles�
Bewuket�B.�Tefera1,�Jane�Southworth1,�Joann�Mossa1,�Mashoukur�Rahaman1,�Mohammad�Safaei1,�Di�
Yang1,�Shankar�Karuppannan2�

1Department�of�Geography,�University�of�Florida,�Gainesville,�FL,�United�States�
2Department�of�Applied�Geology,�School�of�Applied�Natural�Science,�Adama�Science�and�Technology�University,�Adama,�

Ethiopia�

Groundwater�resources�are�vital�for�human�and�environmental�needs,�especially�in�humid�and�semi-arid�
regions.�Conventional�groundwater�quality�models,�including�statistical�and�single-algorithm�machine�
learning�techniques,�often�lack�accuracy,�interpretability,�and�scalability.�This�study�presents�an�
advanced�ensemble�machine�learning�framework�for�assessing�groundwater�quality�in�Ethiopia's�Upper�
Awash�River�basin,�Africa.�The�Entropy�Weighted�Water�Quality�Index�(EWQI)�consolidates�13�
hydrochemical�parameters,�including�electrical�conductivity,�total�dissolved�solids,�pH,�and�major�ions.�
Data�preprocessing�involved�imputation,�standardization,�and�partitioning�into�training�sets�(70%)�and�
testing�sets�(30%).�Predictors�include�elevation,�slope,�land�cover,�lithology,�and�soil�characteristics�
(type,�moisture,�temperature).�A�novel�stacking�ensemble�model�was�developed�using�Random�Forest,�
Gradient�Boosting,�Support�Vector�Regression,�K-Nearest�Neighbors,�and�Extreme�Gradient�Boosting.�The�
stacking�model�outperformed�individual�models,�achieving�training�metrics�of�MSE�17.96,�RMSE�4.24,�
and�R²�0.97,�as�well�as�testing�metrics�of�MSE�76.29,�RMSE�8.73,�and�R²�0.87.�The�validation�results�
showed�an�MSE�of�67.18,�an�RMSE�of�8.2,�and�an�R²�of�0.89.�Beyond�accuracy,�SHAP�interpretation�shows�
that�soil�temperature,�land�cover,�and�soil�moisture�are�the�dominant�drivers�of�EWQI,�exceeding�terrain�
and�lithologic�controls.�By�coupling�an�objective�EWQI�target�with�broadly�available�covariates�and�an�
interpretable�stacked�ensemble,�the�study�links�prediction�to�actionable�land�and�water�management�in�
a�data-scarce�basin�and�outlines�a�transferable�workflow.�



          
 
     

                  
   

          
 

                 
               

               
              

              
           

 
                

             
              

             
              

               
                 

       
 

             
                

           
               

               
            

 
 

                
              

             
   

 

  

SPATIAL�MODELING�OF�ESCHERICHIA�COLI�IN�ST.�JOHNS�RIVER�ECOSYSTEMS,�
FLORIDA�
Thanaporn�Thongthum1,2,�Benjamin�D.�Anderson1,2�

1�Department�of�Environmental�and�Global�Health,�College�of�Public�Health�and�Health�Professions,�University�of�Florida,�
Gainesville,�FL,�USA�

2�Emerging�Pathogens�Institute,�University�of�Florida,�Gainesville,�FL,�USA�

Escherichia�coli�(E.�coli)�is�a�key�microbial�indicator�of�fecal�contamination�and�a�useful�proxy�for�
assessing�microbial�water�quality�risks�in�aquatic�ecosystems.�This�study�aims�to�characterize�the�spatial�
distribution�of�E.�coli�in�U.S.�surface�waters�and�develop�geospatial�modeling�approaches�to�identify�
hotspots�and�environmental�drivers�of�elevated�abundance.�By�integrating�water�quality�data,�land�use�
information,�and�pollution�source�indicators,�this�work�seeks�to�establish�a�spatially�explicit�framework�
for�predicting�microbial�contamination�risks�and�supporting�water�quality�management.�

As�a�preliminary�analysis,�E.�coli�abundance�data�from�the�U.S.�EPA�Water�Quality�Exchange�(2018–2024)�
were�compiled�and�evaluated.�Mean�E.�coli�concentrations�increased�from�1,281�CFU/100�mL�(2018–�
2020)�to�1,499�CFU/100�mL�(2022–2024),�with�comparable�increases�in�median�and�interquartile�ranges.�
Histogram�analysis�revealed�a�non-normal�distribution,�supporting�the�use�of�log�transformation�in�
subsequent�statistical�modeling.�For�spatial�analysis,�data�were�aggregated�by�site�and�30-day�periods,�
and�spatial�weights�were�defined�using�the�five�nearest�neighbors.�The�Getis-Ord�Gi*�statistic�identified�
19�hotspots�and�60�cold�spots�of�E.�coli�abundance,�and�Moran’s�I�confirmed�significant�positive�spatial�
autocorrelation�(I�=�0.46,�p�<�0.0001).�

These�results�demonstrate�strong�spatial�structure�in�E.�coli�distribution�across�freshwater�monitoring�
sites�in�the�lower�St.�Johns�River,�suggesting�that�local�land�use�and�hydrological�connectivity�influence�
microbial�contamination�patterns.�The�next�phase�will�integrate�site-level�environmental�variables—such�
as�nutrient�levels,�temperature,�and�land�cover—to�build�predictive�spatial�models�of�E.�coli�abundance�
and�risk.�This�work�provides�a�foundation�for�dynamic,�spatially�informed�water�quality�assessment�tools�
that�can�enhance�surveillance�and�management�of�microbial�contamination�in�aquatic�systems.�

BIO:�Thanaporn�(May)�Thongthum�is�a�PhD�Candidate�in�Public�Health�(One�Health�Concentration)�studying�how�
land�use,�water�quality,�and�pollution�sources�influence�microbial�communities�in�aquatic�ecosystems.�Her�
research�integrates�statistical�and�geospatial�approaches�to�improve�understanding�and�prediction�of�waterborne�
microbial�risks.�



        
       

     
        

 
              
           

              
             

             
              

            
            

               
              

            
            

               
            

 
                   

            
              

      

 

  

DEEP�LEARNING�FOR�FLASH�DROUGHT�MONITORING�AND�FORECASTING�
Di�Tian1,�Sudhanshu�Kumar1,�and�Kyle�Lesinger1,2�

1Auburn�University,�Auburn,�Alabama,�USA�
2Now�at�University�of�Alabama,�Huntsville,�Alabama,�USA�

Flash�droughts�pose�growing�challenges�for�water,�agricultural,�and�ecosystem�management�due�to�their�
rapid�onset,�intensifying�variability,�and�limited�predictability.�This�presentation�highlights�recent�
advances�in�deep�learning�for�monitoring�and�forecasting�flash�droughts.�For�monitoring,�we�introduce�
DEMS�(Deep�Learning�Emulator�for�Monitoring�Soil�Moisture),�which�learns�spatiotemporal�soil�moisture�
dynamics�from�physics-based�land�data�assimilation�systems�(LDAS)�and�transfers�that�knowledge�to�
fine-scale�satellite�and�digital�soil�data�through�transfer�learning.�DEMS�generates�daily�30-m�soil�
moisture�and�flash�drought�estimates�that�outperform�existing�satellite- and�LDAS-based�products,�
offering�a�globally�adaptable�and�physically�consistent�pathway�for�next-generation�drought�monitoring.�
For�forecasting,�we�present�a�hybrid�framework�that�integrates�the�RISE-UNet�deep�learning�model�with�
dynamic�model�forecasts,�achieving�skillful�predictions�of�root-zone�soil�moisture�and�flash�droughts�up�
to�four�weeks�in�advance.�This�hybrid�approach�substantially�outperforms�state-of-the-art�dynamic�
models�across�diverse�hydroclimatic�regions.�Overall,�these�advances�demonstrate�how�deep�learning�
can�bridge�physics-based�modeling�and�Earth�system�data,�offering�a�new�paradigm�for�accurate�and�
precise�flash�drought�early�warning�to�strengthen�water,�agriculture,�and�ecosystem�resilience.�

BIO:�Dr.�Di�Tian�is�an�Associate�Professor�in�the�Department�of�Crop,�Soil,�and�Environmental�Sciences�at�Auburn�
University.�His�research�focuses�on�hydroclimatology,�integrating�terrestrial�hydrology,�climatology,�data�science,�
and�artificial�intelligence�to�understand,�monitor,�and�predict�hydroclimate�dynamics�and�extremes�(e.g.,�drought)�
driven�by�land-atmosphere�interactions�and�teleconnections.�



             
            

      
              

 
                  

            
              

               
               

                  
              

           
               
              

              
              

            
      

 
 

                  
              

                
             

  

Effects�of�Nitrogen�Fertilization�on�Silage�Corn�Yield�and�Water�Quality�in�Florida�
G.�Tiwana1,�G.�Golmohammadi1,�S.�Mostafa1,�S.�Shaghaghi1,�N.�Ghimire1,�S.�Kumar2�

1University�of�Florida,�Gainesville,�FL,�USA�
2�North�Florida�Research�and�Education�Center- Suwannee�Valley,�UF/IFAS,�Live�Oak,�FL,�USA�

Field�corn�production�in�Florida,�primarily�used�for�silage,�is�vital�for�supporting�the�local�beef�and�dairy�
industries.�With�increasing�demand�for�high-quality�animal�feed,�optimizing�fertilization�management�is�
crucial�to�maximize�yield�while�minimizing�environmental�impacts.�This�study�investigates�the�effects�of�
nitrogen�fertilizer�applications�on�silage�corn�yield,�nutrient�uptake,�and�water�quality�in�an�experimental�
farm�at�Range�Cattle�Research�and�Education�Center�at�the�University�of�Florida.�Seven�nitrogen�
treatments,�ranging�from�0�to�420�lb/acre,�were�applied�in�split�doses�at�key�growth�stages.�The�study�
employs�a�randomized�complete�block�design�with�four�replications�to�evaluate�crop�yield,�nutrient�
partitioning,�and�environmental�outcomes,�including�nitrate�leaching�and�groundwater�quality.�To�
monitor�water�quality,�2�lysimeters,1�groundwater�well�and�14�units�of�pore�water�samplers,�were�
installed�to�collect�subsurface�drainage�samples�for�nitrate�analysis.�Water�quality�parameters,�such�as�
pH,�electrical�conductivity,�and�nutrient�concentrations,�are�also�being�monitored�to�assess�the�impact�
of�fertilization�subsurface�drainage�water�and�groundwater.�This�research�aims�to�provide�Florida�growers�
with�updated�nitrogen�fertilizer�recommendations�to�promote�sustainable�silage�corn�production�that�
balances�high�yields�with�environmental�stewardship.�

BIO:�I�am�a�first-year�master’s�student�in�the�Department�of�Soil,�Water,�and�Ecosystem�Sciences,�maintaining�a�
GPA�of�4.0.�My�commitment�to�advancing�sustainable�agricultural�practices�through�innovative�soil�management�
techniques�is�demonstrated�by�my�research�on�optimizing�nutrient�cycling�to�enhance�ecosystem�resilience,�which�I�
presented�at�the�FL�ASABE�2025�and�Graduate�Research�Forum�2025�conferences.�



           
 

          
      

        
        

 
              
               
                  

                
              

                
               

               
               

             
                   
                

              
             
             

 
  

Development�and�Implementation�of�the�Pollutant�Load�Reduction�Goal�for�Sarasota�
Bay�
David�Tomasko1�,�Mike�Wessel1,�Jon�Perry1,�Chris�Anastasiou2,and�Ryan�Gandy3�

1Environmental�Science�Associates,�Tampa,�FL,�USA�
2Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�
3Sarasota�Bay�Estuary�Program�(SBEP),�Sarasota,�FL,�USA�

This�presentation�summarizes�recent�efforts�to�develop�and�then�implement�a�Pollutant�Load�Reduction�
Goal�(PLRG)�for�Sarasota�Bay,�focused�on�loads�of�Dissolved�Inorganic�Nitrogen�(DIN).�Comparing�data�
from�an�identified�degraded�period�of�2013�to�2019�against�an�identified�reference�period�of�2006�to�2012,�
annual�average�concentrations�of�Total�Nitrogen�(TN)�were�12�to�35%�higher�during�the�degraded�period.�
Annual�average�chlorophyll-a�(Chl-a)�concentrations�were�24�to�45%�higher�across�most�bay�segments,�
comparing�values�from�the�degraded�period�to�the�prior�reference�period.�Where�data�were�available,�the�
abundance�of�drift�macroalgae�increased�by�between�68�and�139%�from�the�reference�to�degraded�
periods.�Seagrass�coverage,�which�had�increased�by�28%�during�the�reference�period,�decreased�by�21%�
during�the�degraded�period.�A�Water�Quality�Restoration�Workshop,�held�in�2021,�determined�that�there�
were�sufficient�large-scale�wastewater�upgrade�and�stormwater�retrofit�projects�either�underway,�or�on�
the�verge�of�being�implemented�to�likely�meet�the�20%�DIN�load�reduction�set�as�the�bay’s�PLRG.�During�
the�years�of�2020�to�2024,�double-digit�percent�declines�in�annual�average�TN�and�Chl-a�concentrations�
were�documented,�along�with�substantial�reductions�in�the�amount�of�drift�macroalgae.�Likely�in�
response�to�the�improved�water�quality�and�decreased�abundance�of�drift�macroalgae,�seagrass�
coverage�increased�by�774�ha�between�2022�and�2024,�a�19%�improvement.�



          
  

          
             

 
              

              
              
               

                
              

             
              
              

                 
              

               
              

               
              

           
                

 
 
 

                    
                

             

  

A�SYSTEMATIC�LITERATURE�REVIEW�ON�WATER�QUANTITY�AND�WATER�QUALITY�
MODELING�TOOLS�
Ngoc�Trieu,�Osama�M.�Tarabih,�Mauricio�E.�Arias,�Qiong�Zhang�

Department�of�Civil�and�Environmental�Engineering,�University�of�South�Florida,�Tampa,�FL,�USA�

Models�are�critical�tools�in�water�resources�management,�as�they�simulate�physical�processes�and�
generate�time-series�data�for�key�water�parameters.�Additionally,�they�enable�analysis�of�climate�and�
land-use�impacts�on�quantity�and�quality�of�water,�particularly�for�regions�with�limited�observational�
datasets.�While�the�variety�of�models�provides�flexibility�to�address�diverse�objectives,�it�also�presents�
challenges�in�selecting�the�most�suitable�tool�for�specific�case�studies.�Thus,�this�study�aimed�to�
synthesize�recent�research�on�watershed�modeling�and�develop�a�tool�to�assist�researchers�and�
managers�in�selecting�the�most�appropriate�model�for�their�specific�objectives.�Literature�published�
between�2020�and�2024�were�identified�from�Scopus.�Manual�screening�methods�and�Random�Forest�
machine�learning�techniques�were�employed�to�remove�irrelevant�studies�from�the�initial�dataset.�From�
the�remaining�438�papers,�relevant�data�were�extracted�manually�or�with�the�Elicit�AI�tool,�depending�on�
the�complexity�and�nature�of�the�data�required.�Next,�a�Python-based�meta-analysis�highlighted�the�
dominance�of�the�Soil�and�Water�Assessment�Tool�and�its�applications�in�addressing�water�quality�
challenges.�Flow,�total�phosphorus,�and�total�nitrogen�were�identified�as�the�most�evaluated�parameters�
for�water�quality�studies,�with�insights�into�the�typical�ranges�of�model�performance.�These�findings�
provide�a�reference�for�modelers�to�assess�simulation�reliability.�Future�work�will�explore�integrated�
modeling�approaches,�optimization�algorithms,�and�strategies�to�address�data�availability�challenges.�
This�study�offers�a�framework�to�support�modelers�in�selecting�appropriate�tools�for�their�contexts�and�
purposes.�

BIO:�Ngoc�Trieu�is�a�civil�engineering�student�at�the�University�of�South�Florida.�She�contributed�to�developing�a�web�
platform�that�evaluates�the�capabilities�of�54�watershed�and�waterbody�models.�Her�research�also�focuses�on�
microplastics,�where�she�analyzes�parameters�to�classify�particles�based�on�their�unique�characteristics.�



          
 

     
      

 
              

               
             

             
          

              
             

               
                  

             
             

             
                 

             
               

              
             

  
 
 

                 
              

          

  

Novel�Approach�for�Monitoring�Biofilm�Dispersion�in�Drinking�Water�Distribution�
Systems�
Van-Khuong�Trinh�and�Chamteut�Oh�

University�of�Florida,�Gainesville,�FL,�USA�

Biofilm�growth�and�dispersion�in�drinking�water�distribution�systems�(DWDS)�pose�significant�risks�to�
water�quality�and�public�health.�Although�monitoring�biofilm�formation�in�DWDS�is�essential�for�mitigating�
the�risk�of�waterborne�diseases,�current�approaches�that�analyze�effluent�properties�cannot�distinguish�
between�bacteria�dispersed�from�biofilms�and�planktonic�bacteria�originating�from�the�source�water.�
Quorum�sensing�(QS)�systems—microbial�communication�mechanisms�that�regulate�gene�expression�
based�on�population�density—are�known�to�be�more�active�in�biofilm-associated�bacteria�than�in�
planktonic�cells.�We�hypothesize�that�bacteria�dispersed�from�biofilms�in�DWDS�influence�QS-related�
mRNA�levels�in�tap�water�effluent.�Using�Pseudomonas�aeruginosa,�a�common�DWDS�bacterium,�as�a�
model�organism,�we�examined�the�expression�of�the�lasI�gene,�a�key�component�of�the�las�QS�system�
responsible�for�synthesizing�QS�signaling�molecules.�Specifically,�the�transcriptional�activity�of�lasI�was�
systematically�analyzed�in�both�planktonic�and�biofilm-associated�bacteria�and�was�found�to�be�
especially�elevated�at�the�biofilm�surface,�where�dispersion�primarily�occurs.�Additionally,�we�quantified�
lasI�mRNA�in�effluent�under�two�conditions�known�to�trigger�biofilm�dispersion:�(1)�low�free�chlorine�levels�
combined�with�extended�stagnation,�and�(2)�transitions�to�oligotrophic�water�quality.�These�experiments�
support�that�biofilm�growth�and�dispersion�in�DWDS�can�be�accurately�and�non-invasively�monitored�by�
analyzing�lasI�mRNA�in�the�effluent.�This�rapid,�non-invasive�approach�offers�potential�for�large-scale�
assessments�and�routine�monitoring�of�Biofilm�dynamics�in�DWDS,�ultimately�contributing�to�improved�
public�health.�

BIO:�Mr.�Van-Khuong�Trinh�is�a�Ph.D.�student�in�the�Department�of�Environmental�Engineering�Sciences�at�the�
University�of�Florida.�He�studies�environmental�genomic�surveillance�to�track�microbial�threats�(pathogens�and�
antimicrobial�resistance�genes)�in�natural�and�engineered�water�systems.�



        
  

        
 

             
              

             
             

                
             

              
               

             
             

               
             

              
             

 
 

                  
                   

       

  

DRIVERS�OF�BENTHIC�MACROALGAE�IN�FLORIDA’S�COASTAL�SPRINGS�
Madison�Trowbridge�

Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�

Florida’s�spring-fed�rivers�are�known�for�their�submerged�aquatic�vegetation�(SAV),�which�provides�
habitat�for�fish�and�aquatic�crustaceans�and�food�for�the�Florida�manatee.�Elevated�nitrate�
concentrations�have�often�been�attributed�to�the�proliferation�of�benthic�macroalgae�within�these�
systems.�However,�this�paradigm�does�not�always�reflect�the�apparent�biogeochemistry.�More�recent�
studies�have�indicated�that�other�factors,�including�salinity�and�micronutrients�such�as�iron,�may�play�a�
more�critical�role�in�benthic�macroalgal�coverage�than�previously�thought.�This�study�investigated�
whether�there�was�a�correlation�between�benthic�macroalgae�and�iron�concentrations�in�the�freshwater�
portions�of�the�Chassahowitzka�River�(Citrus�County,�FL,�USA).�Both�porewater�and�water�column�iron�
concentrations�were�used�to�determine�potential�impacts�to�benthic�macroalgal�coverage�and�thickness.�
Immediately�following�Hurricane�Idalia�(2023),�iron�concentrations�in�the�porewater�and�water�column�
correlated�with�macroalgal�cover�and�thickness�and�appeared�to�be�the�major�driver�of�macroalgal�
succession�following�the�storm.�Several�months�later,�during�more�normal�conditions,�salinity�correlated�
with�macroalgal�cover�and�thickness.�Understanding�the�effects�of�iron�and�salinity�on�benthic�
macroalgae�will�be�useful�in�understanding�the�SAV�dynamics�in�Florida’s�spring�systems.�

BIO:�Dr.�Madison�Trowbridge�is�the�Springs�Scientist�and�the�Springs�Team�Lead�for�the�Southwest�Florida�Water�
Management�District.�She�holds�a�Ph.D.�in�Cell�and�Molecular�Biology�from�the�University�of�South�Florida�and�her�
doctoral�research�focused�on�groundwater�microbial�ecology.�



          
   
           

   
                

   
               

        
             

    
             
              

 
               

               
                

               
             
                

           
         

            
              

              
            

                
             

             
              

            
             

            
          

  
 
 

                    
             

         

  

Enhancing�Satellite�Image�Resolution�through�UAV-Based�Ground�Truth�Using�GenAI�
and�Diffusion�Models�
Boaz�B.�Tulua,�Yiannis�Ampatzidisb,�Changying�Lic,�Willingthon�Pavand,�Golmar�Golmohammadie,�
Haimanote�K.�Bayabila�

a�Department�of�Agricultural�and�Biological�Engineering,�Tropical�Research�and�Education�Center,�IFAS,�University�of�Florida,�
Homestead,�FL,�USA�

b�Agricultural�and�Biological�Engineering�Department,�Southwest�Florida�Research�and�Education�Center,�University�of�Florida,�
IFAS,�2685�SR�29�North,�Immokalee,�FL,�USA�

cBio-Sensing,�Automation,�and�Intelligence�Laboratory,�Department�of�Agricultural�and�Biological�Engineering,�University�of�
Florida,�Gainesville,�FL,�US�

d�Department�of�Agricultural�and�Biological�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�
e�Department�of�Soil,�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

High-resolution�data�are�required�in�precision�agriculture�to�resolve�plot- and�row-scale�indicators�of�crop�
water�status�(e.g.,�canopy�temperature�and�the�Crop�Water�Stress�Index�(CWSI));�however,�the�spatial�
resolution�of�most�operational�satellite�imagery�is�insufficient�for�these�tasks,�so�the�requisite�detail�is�
typically�obtained�only�from�unmanned�aerial�vehicle�(UAV)�imagery.�At�the�same�time,�frequent�UAV�
flights�incur�substantially�higher�per-area�costs�than�satellite�imaging,�limiting�routine�deployment�at�
scale.�To�bridge�this�gap,�a�generative�AI�approach�is�proposed�to�super-resolve�satellite�imagery�to�near-
UAV�resolution,�enabling�detailed�crop�monitoring�without�intensive�UAV�deployment.�Super-Resolution�
Generative�Adversarial�Network�(SRGAN),�the�Enhanced�Super-Resolution�Generative�Adversarial�
Network�(ESRGAN),�and�Real-ESRGAN�(a�real-world�blind�super-resolution�framework)�are�employed�for�
4×�super-resolution,�and�a�Denoising�Diffusion�Probabilistic�Model�(DDPM)�is�applied�to�refine�image�
quality,�recover�fine�details,�and�suppress�artifacts.�Training�and�evaluation�are�conducted�on�a�multi-
season�(2020–2023)�dataset�of�paired�UAV�(high-resolution)�and�satellite�(low-resolution)�images�from�
sweet�corn�and�green�bean�field�trials�at�the�University�of�Florida’s�Tropical�Research�and�Education�
Center,�with�UAV-level�detail�learned�from�coarse�satellite�inputs.�Substantial�improvements�in�image�
fidelity�are�anticipated;�the�super-resolved�outputs�are�expected�to�exhibit�higher�peak�signal-to-noise�
ratio�(PSNR)�and�structural�similarity�index�(SSIM)�than�the�original�satellite�imagery.�Claims�for�
improvement�are�prospective;�quantitative�results�will�be�presented�during�the�conference�presentation.�
If�effective,�the�super-resolved�outputs�could�serve�as�high-resolution�proxies�for�UAV�acquisitions,�
enabling�plot-scale�water-stress�monitoring�and�crop-health�assessment�at�lower�marginal�cost�and�
higher�temporal�resolution,�thereby�supporting�timely,�data-driven�irrigation�scheduling�and�field-
management�decisions.�

BIO:�Boaz�B.�Tulu�is�a�PhD�student�in�Agricultural�&�Biological�Engineering�at�the�University�of�Florida.�With�a�
background�in�Computer�Engineering,�he�integrates�AI-based�technologies�to�address�agricultural�challenges.�He�
was�a�2022�Mandela�Washington�Fellow�at�Purdue�University.�



          
    
      

 
             
             

               
              

             
               

              
                

           
              

              
            

             
              

           
 
 

               
                    

            

  

An�Interactive�Chat-Map�Platform�for�Rapid,�Uncertainty-Aware�EO�Insights�
Anastasia�Kritharoula,�Nikolaos�Tziolas�

University�of�Florida,�Immokalee,�FL,�USA�

Florida’s�communities�and�working�lands�face�escalating�risks�from�hurricanes�and�other�extreme�
weather,�with�cascading�effects�on�flooding�and�crop�losses.�To�support�faster,�evidence-based�
decisions,�we�introduce�GAIA�Bot,�a�conversational�AI�platform�that�fuses�satellite�Earth�observation�(EO)�
data,�field-trial�evidence,�and�large�language�models�into�an�interactive�chat-map�experience�tailored�to�
Florida’s�resilience�needs.�GAIA�Bot�runs�an�automated�pipeline�that�continuously�ingests�and�
harmonizes�Sentinel-2�Level-2A�imagery�from�an�EO�data�cube.�Non�experts�users�can�simply�ask�
natural-language�questions�such�as�“What�percent�of�crops�were�damaged�after�the�hurricane?”�and�
“How�does�that�compare�to�the�same�period�last�year?”�and�receive�map-based�answers�in�seconds.�
Analytics�include�event-aware�baselining�(pre/post�windows),�vegetation�change�metrics,�statistics,�and�
severity�class�mapping�to�quantify�crop-damage�extent�and�persistence�of�inundation.�The�platform�is�
being�presented�in�seminars�and�stakeholder�workshops,�where�live�demos�and�Q&A�are�informing�
iterative�improvements�based�on�real�user�feedback.�By�translating�advanced�remote-sensing�workflows�
into�dialogue,�GAIA�Bot�accelerates�situational�awareness�for�growers,�policy�makers,�and�emergency�
responders,�while�lowering�the�technical�barriers�to�geospatial�intelligence.�The�platform�is�designed�to�
scale,�with�plug-and-play�updates�for�new�products�such�as�flood-risk�maps.�

BIO:�Dr.�NikolaosTziolas�is�Assistant�Professor�at�UF/IFAS�SWFREC�specializing�in�soil�science,�Earth�observation,�
and�AI.�He�leads�projects�that�fuse�satellite�and�in�situ�data�into�decision�tools�for�Florida�agriculture,�improving�soil�
health,�and�resilience�to�extreme�weather�through�stakeholder-driven�research,�extension,�and�education.�



          
 

                
      

        
       
          

 
             
             
           

          
              

               
           

             
            

             
            

               
           

            
           
            

            
           

           
        

 
 

                  
                 

    

  

Efficacy�and�Ecological�Implications�of�Hydrogen�Peroxide�for�Cyanobacterial�Bloom�
Mitigation�
Hidetoshi�Urakawa1,�Albert�S.�Barbaretta1,�Bethany�C.�Ryder�1,�Haruka�E.�Urakawa1,�Serge�Thomas�1,�Jose�
V.�Lopez�2,�and�Anna�Wachinicka3�

1Florida�Gulf�Coast�University,�Fort�Myers,�FL,�USA�
2Nova�Southeastern�University,�Dania�Beach,�FL,�USA�
3South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�

Hydrogen�peroxide�has�gained�increasing�attention�as�a�rapid,�selective,�and�environmentally�friendly�
algaecide�for�mitigating�harmful�cyanobacterial�blooms.�Its�effectiveness�arises�from�the�higher�oxidative�
sensitivity�of�cyanobacteria�compared�with�eukaryotic�phytoplankton,�enabling�targeted�suppression�of�
bloom-forming�cyanobacteria�while�minimizing�adverse�effects�on�non-target�phytoplankton.�Laboratory,�
mesocosm,�and�field�studies�have�shown�that�effective�treatment�concentrations�generally�range�from�2�
to�100 mg L⁻¹,�depending�on�bloom�density,�morphology,�and�physicochemical�conditions.�At�the�cellular�
level,�hydrogen�peroxide�induces�oxidative�stress�that�overwhelms�cyanobacterial�antioxidant�defense�
mechanisms,�leading�to�damage�of�photosystems�and�loss�of�membrane�integrity,�though�extracellular�
polysaccharides�and�colony�structure�can�confer�partial�resistance.�Treatment�efficacy�varies�with�
formulation�type�(liquid,�floating,�or�solid�sodium�percarbonate),�waterbody�size,�depth,�flow�regime,�
turbidity,�and�light�exposure,�emphasizing�the�importance�of�site-specific�dosing�strategies.�Combined�
use�of�hydrogen�peroxide�with�other�physical�or�chemical�control�measures�may�enhance�dispersion�and�
reduce�total�chemical�demand.�Nevertheless,�ecological�trade-offs�remain,�including�alterations�in�
microbial�community�composition,�potential�inhibition�of�archaeal�nitrification,�and�oxidative�impacts�on�
zooplankton�and�other�non-target�organisms.�To�ensure�sustainable�implementation,�hydrogen�peroxide�
applications�should�be�guided�by�adaptive�management,�continuous�monitoring,�and�a�clear�
understanding�of�ecological�responses.�As�a�residue-free�and�rapidly�degradable�oxidant,�hydrogen�
peroxide�offers�a�promising�short-term�tool�that�complements�long-term�nutrient�management�
strategies.�Future�research�should�prioritize�standardized�dosing�frameworks�and�integrative�treatment�
designs�to�optimize�efficacy�while�maintaining�ecosystem�health.�

BIO:�Dr.�Urakawa�is�an�aquatic�ecologist�and�professor�at�FGCU.�He�has�been�studying�cyanobacteria�and�hydrogen�
peroxide�dynamics�since�2016�in�a�project�supported�by�the�National�Science�Foundation.�He�is�interested�in�
environmental�mitigation�and�biodiversity.�



       
   

        
             

 
                

              
                

             
              

            
             
              

              
               

            
                 

                 
            

              
                 

               
             

              
               

    
 
 

                    
               

              
   

  

EVALUATION�OF�PHOSPHORUS�SORPTION�MATERIALS�FOR�AGRICULTURAL�
AQUATIC�ECOSYSTEMS�APPLICATION�
Berson�J.�Valcin,�Yicheng�Yang,�and�Jehangir�Bhadha�

Everglades�Research�and�Education�Center�- University�of�Florida,�Belle�Glade,�FL,�USA.�

Phosphorus�(P)�is�considered�a�limiting�nutrient�in�most�freshwater�systems,�and�it�can�promote�water�
eutrophication,�leading�to�harmful�algal�blooms�that�threaten�both�environmental�and�human�health.�
Agricultural�aquatic�systems�often�contain�very�low�P�levels�but�involve�large�water�volumes,�presenting�a�
significant�challenge�for�removal.�Sorption�material-based�technologies�offer�a�promising�approach�if�
they�are�effective�and�scalable�under�these�dilute�and�large�water-volume�conditions.�This�study�
assessed�the�performance�of�three�available�sorption�materials:�lanthanum,�iron,�and�calcium-based.�
Laboratory�batch�and�equilibrium�experiments�were�conducted�at�pH�8.0�to�determine�various�
adsorption�parameters�and�sensitivity�to�freshwater�chemistry.�Adsorption�data�fit�well�with�the�
Langmuir�isotherm�for�all�materials�tested,�with�the�iron�oxide-based�material�showing�the�highest�
monolayer�adsorption�capacity�(12.�7�mg�P�g- 1).�Kinetics�modeling�indicated�the�pseudo-second�order�
model�best�described�the�adsorption�behavior,�suggesting�chemisorption�as�the�primary�mechanism.�
However,�the�iron-based�material�showed�the�lowest�adsorption�rate�constant�k2�(0.0394�g�mg- 1�min- 1),�
while�the�lanthanum-based�product�had�the�highest�(10.07�g�mg- 1�min- 1).�All�materials�showed�reduced�
adsorption�capacity�as�pH�increased.�Notably,�the�lanthanum- and�iron-based�materials�experienced�
56%�and�47%�reductions,�respectively,�from�pH�3.0�to�12.0.�Similarly,�the�calcium-based�material�
experienced�an�80%�decrease�from�pH�3.0�to�10.0,�with�a�significant�increase�at�pH�12.0.�Common�
freshwater�anions�such�as�chloride,�sulfate,�and�nitrate�showed�no�competition�with�P�for�adsorption�
sites.�These�findings�suggest�that�iron�oxide-based�material�may�offer�advantages�for�field-scale�
application,�such�as�a�longer�lifetime�and�higher�removal�efficiency�near�typical�aquatic�ecosystem�
chemistry.�This�work�contributes�to�the�effort�of�identifying�scalable�technologies�relevant�for�P�mitigation�
in�freshwater�systems.�

BIO:�Valcin�is�a�Ph.D.�student�at�the�University�of�Florida,�majoring�in�Soil,�Water,�and�Ecosystem�Science.�He�has�
experience�working�in�the�fertilizer�industry,�particularly�phosphate�fertilizer,�as�an�associate�researcher�for�product�
development�and�evaluation.�His�current�project�focuses�on�technology-driven�treatment�for�phosphorus�capture�in�
agricultural�ecosystems.�



          
    

         
      

 
                 

                 
             

              
             

              
          

              
                     

              
             

             
     

 
                 

               
             

                  
            

             
             

            
   

 
 

                  
              

                  

  

PERSISTENTLY�DISTINCT�PPCP�PROFILES�IN�THE�LAKE�HURON-ERIE�CORRIDOR:�A�
MULTIYEAR�NMDS�STUDY�
Emma�A.�VanderMeulen,�Bridget�B.�Baker,�Tracie�R.�Baker�

University�of�Florida,�Gainesville,�FL,�USA�

The�Lake�Huron�to�Lake�Erie�Corridor�(HEC),�spanning�between�Michigan�and�Canada,�is�a�vital�shipping�
route,�a�diverse�wildlife�habitat,�and�the�source�of�drinking�water�for�nearly�4�million�people.�Previous�
studies�have�consistently�detected�pharmaceuticals�and�personal�care�products�(PPCPs)�in�HEC�waters�
at�ng/L�levels.�PPCPs�can�disrupt�endocrine�function,�promote�antibiotic�resistance�genes�(ARGs),�and�
cause�adverse�health�outcomes�in�aquatic�organisms�and�humans�through�exposure�or�consumption.�
Because�PPCPs�occur�as�complex�mixtures,�assessing�their�cumulative�effects�is�challenging.�This�study�
applies�nonmetric�multidimensional�scaling�(NMDS)�to�identify�persistent�contaminant�profiles�
representing�PPCP�mixtures�across�multiple�years.�Surface�water�samples�were�collected�from�14�sites�
in�or�near�the�HEC�in�June�2022,�May�2023,�May�2024,�and�May�2025,�expanding�on�Baker�et�al.�(2022).�
Sites�were�selected�based�on�proximity�to�anthropogenic�influences�such�as�tributaries.�NMDS,�beta�
dispersion,�and�PERMANOVA�analyses�were�used�to�identify�and�compare�PPCP�contaminant�groupings�
across�the�years.�All�data�was�log-transformed�and�standardized�prior�to�Bray–Curtis�distance�
calculation,�clustering,�and�NMDS.�

The�2025�ordination�produced�a�low�stress�value�(0.1),�indicating�a�good�fit.�Beta�dispersion�was�not�
significant,�confirming�homogeneity�of�variance,�while�PERMANOVA�results�were�significant�(F�=�5.9,�R²�=�
0.52,�p�=�0.001),�showing�distinct�contaminant�clusters.�Historical�data�(2022–2024)�yielded�similar�
outcomes�(stress�=�0.07,�F�=�13.10,�R²�=�0.71,�p�=�0.001).�Both�datasets�revealed�recurring�contaminant�
profiles�associated�with�urban,�agricultural,�and�upstream/intake�sites,�with�an�additional�industrial�
cluster�in�earlier�years.�Consistent�PPCP�contaminant�profiles�provide�a�practical�framework�for�
environmental�risk�assessment.�These�profiles�allow�complex�chemical�mixtures�to�be�represented�by�
identifiable�contamination�types,�informing�health�risk�evaluations�and�management�strategies�for�the�
HEC�region.�

BIO:�Emma�is�a�PhD�student�in�Environmental�Health�at�the�University�of�Florida.�Her�research�focuses�on�
pharmaceuticals�and�personal�care�products�(PPCPs),�along�with�other�contaminants�of�emerging�concern,�in�
aquatic�environments�and�their�health�impacts.�She�is�a�Graduate�Research�Assistant�in�the�Baker�WATER�Lab.�



         
        

      
 

               
              

               
            

           
 

               
              

               
                 

             
 

             
                

              
                

                
               

               
               

    
 

              
               

                 
 

               
                
               

              
                 

                   
             

             
     

 
 

                   
              

             
              

 

  

Water�Quality�Risks�and�Phosphorus�Retention�in�Florida�Soils�
Lilit�Vardanyan,�Vimala�D.�Nair,�and�Paul�DeHart�

University�of�Florida,�Gainesville,�FL,�USA�

Phosphorus�(P)�is�an�essential�nutrient�for�plant�growth�and�crop�production.�However,�its�accumulation�
in�agricultural�soils�can�pose�serious�environmental�concerns�to�water�quality�through�runoff�and�
leaching.�Soil�P�retention�depends�on�sorption�and�buffering�capacities,�which�vary�with�soil�type,�
mineralogy,�organic�matter�and�depth.�These�processes�were�assessed�using�Langmuir�sorption�
isotherms�to�describe�the�equilibrium�between�soil-bound�and�solution�P.�

This�study�evaluates�the�P�sorption�in�surface�(0-15cm)�and�subsurface�(15-30cm)�soils�from�three�
research�sites�across�Florida:�Beef�Research�Unit�(BRU)�in�Gainesville,�Plant�Science�Research�and�
Education�Unit�(PSREU)�in�Citra�and�North�Florida�Research�and�Education�Center�(NFREC)�in�Marianna.�
These�sites�represent�three�major�soil�orders�found�in�the�state,�such�as�Spodosols,�Entisols�and�Ultisols,�
respectively,�each�with�distinct�physicochemical�properties�that�influence�P�retention�and�mobility.�

Isotherm�parameters�including�bonding�energy�(KL),�maximum�P�sorption�capacity�(Smax),�equilibrium�P�
concentration�(EPC0),�initial�soil�P�(S₀)�and�linear�distribution�coefficient�(Kd)�were�used�to�evaluate�P�
retention�potential.�Analysis�of�these�parameters�revealed�that�soils�from�PSREU�(Entisols)�and�BRU�
(Spodosols)�had�similar�values�for�EPC0,�S0�and�Kd,�while�NFREC�soils�(Ultisols)�characterized�by�higher�
clay�content,�demonstrated�significantly�higher�values�of�S₀,�Kd,�Smax,�and�KL,�indicating�a�greater�P�
retention�capacity.�The�elevated�KL�values�suggest�stronger�P�bonding�energy,�while�the�higher�Smax�
reflects�a�larger�pool�of�sorption�sites.�These�results�are�consistent�with�the�mineralogical�differences�
among�the�soil�types,�with�Ultisols�generally�containing�more�iron�and�aluminum�oxides�known�to�
facilitate�P�retention.�

Spodosols�from�BRU�presented�unique�P�dynamics,�particularly�in�the�subsurface�horizon,�where�upward�
P�movement�was�observed.�This�behavior,�likely�driven�by�fluctuating�water�tables�and�capillary�action,�
complicates�the�prediction�of�P�leaching�and�surface�runoff�risks�in�these�sandy,�poorly�drained�soils.�

To�complement�the�sorption�data,�soil�P�extraction�tests�were�conducted,�including�Mehlich-3�P�(M3-P),�
iron�oxide�strip�P�(FeO-P),�H₃A-extractable�P�(H₃A-P)�and�water-soluble�P�(WSP).�Across�all�sites,�surface�
soils�exhibited�elevated�P�saturation�levels,�as�indicated�by�high�concentrations�in�all�extraction�methods.�
Although�NFREC�soils�demonstrated�relatively�better�P�retention,�overall�retention�was�low�across�all�
sites,�highlighting�a�potential�for�P�loss.�The�integration�of�sorption�parameters�(Smax,�KL,�EPC₀,�Kd)�with�
extractable�P�tests�(M3-P,�FeO-P,�H₃A-P,�WSP)�and�indices�such�as�the�P�Saturation�Ratio�(PSR)�and�Soil�P�
Storage�Capacity�(SPSC)�provides�a�comprehensive�framework�for�assessing�P�loss�potential.�This�
approach�supports�more�informed�nutrient�management�planning,�aiming�to�enhance�P�use�efficiency�
while�mitigating�water�quality�risks.�

BIO:�Dr.�Lilit�Vardanyan�is�a�Biological�Scientist�at�the�University�of�Florida�with�over�20�years�of�international�
experience�in�soil�science.�Her�research�focuses�on�soil�Biochemistry,�phosphorus�dynamics,�and�nutrient�
management�in�agricultural�and�wetland�systems.�She�works�on�developing�sustainable,�science-based�practices�
to�enhance�soil�health,�improve�nutrient�use�efficiency,�and�reduce�environmental�impacts�across�diverse�
ecosystems.�



         
         

      
     
        

 
             

             
           

              
             

             
      

 
            

           
               
            

      
 

            
          

            
               

              
   

 
             

           
           

 
               

           
            

   
 
 

                
                  

               
              

  

LANDSCAPE�IRRIGATION�RETROFITS�AND�WATER�SAVINGS�IN�MIAMI-DADE�COUNTY�
Laura�Vasquez¹,�Jesus�Lomeli²,�Dalton�Goolsby²�and�Patrick�Martin3�

¹UF/IFAS�Extension�Miami-Dade�County,�FL,�USA�
²Miami-Dade�County�Extension,�FL,�USA�
³Miami-Dade�County�Water�and�Sewer�Department,�FL,�USA�

Miami-Dade�County,�Florida’s�most�populous�region,�faces�growing�strain�on�freshwater�resources�due�
to�population�growth,�development,�sea-level�rise,�and�saltwater�intrusion.�To�address�these�challenges,�
UF/IFAS�Extension�Miami-Dade�County’s�Florida-Friendly�Landscaping™�(FFL)�Program�partnered�with�the�
South�Florida�Water�Management�District�(SFWMD)�in�2006–2007.�In�2008,�a�long-term�collaboration�with�
the�Miami-Dade�Water�and�Sewer�Department�(WASD)�began.�Together,�they�launched�the�Landscape�
Irrigation�Rebate�Program�(LIRP)�to�promote�outdoor�water�conservation�through�landscape�and�irrigation�
assessments,�retrofit�recommendations,�and�rebate�incentives.�

The�program�encourages�property�owners�with�in-ground�irrigation�systems�to�adopt�water-efficient�
technologies�based�on�UF/IFAS�research.�Participants�who�implement�recommended�retrofits�receive�
rebates,�supporting�the�transition�to�more�sustainable�irrigation�practices.�Over�the�past�16�years,�the�
program�has�adapted�to�evolving�technologies�and�community�needs,�producing�measurable�water�
savings�across�residential�and�commercial�landscapes.�

The�most�frequently�adopted�retrofits�include�converting�mechanical�irrigation�systems�to�EPA�
WaterSense-labeled�smart�controllers,�upgrading�digital�controllers�to�EPA-certified�smart�irrigation�
models,�and�replacing�standard�spray�heads�with�multi-stream,�multi-trajectory�(MSMT)�nozzles.�UF/IFAS�
shows�these�technologies�can�reduce�outdoor�water�use�by�70–90%�during�normal�rainfall�and�by�30–�
40%�in�dry�periods.�Proper�installation,�accurate�programming,�and�site�conditions�remain�key�to�
achieving�optimal�results.�

Program�growth�has�been�driven�by�partnerships�with�irrigation�contractors,�rebate�promotions,�and�
community�education.�These�outreach�efforts�strengthen�public�awareness�of�water-efficient�practices�
and�reinforce�the�importance�of�behavioral�and�technological�solutions�working�together.�

As�Miami-Dade�continues�to�face�climate�and�population�pressures,�programs�like�LIRP�offer�a�replicable�
model�for�integrating�education,�infrastructure,�and�environmental�stewardship.�By�aligning�incentives�
with�proven�research-based�practices,�the�county�advances�sustainable�water�management�and�builds�
long-term�community�resilience.�

BIO:Laura�Vasquez�has�served�UF/IFAS�Extension�Miami-Dade�County�for�over�20�years�and�became�the�Residential�
Urban�Horticulture�Agent�and�Master�Gardener�Coordinator�in�2020.�She�holds�a�B.A.�in�Education�and�is�pursuing�
an�M.S.�in�Agricultural�Education.�Certified�in�Florida-Friendly�Landscaping™,�Florida�Water�Star,�and�GI-BMPs,�she�
helped�launch�the�Landscape�Irrigation�Rebate�Program�to�promote�water-use�efficiency�across�diverse�audiences.�



          
   

    
         
            

 
               

              
                 

               
         

 
                

                
           

                
   

 
               

             
           

            
            

      
 

              
              

             
           

                
               

            
 
 

                 
               
               

   

  

BRIDGING�THE�CIVIC�GAP:�ENGAGING�STUDENTS�IN�GULF�COMMUNITIES�IN�
FLORIDA’S�WATER�CHALLENGES�
Rebecca�Burton1,�Marianne�Vernetson2�

1Gulf�Scholars�Program,�University�of�Florida,�Gainesville,�FL,�USA�
2Bob�Graham�Center�for�Public�Service,�University�of�Florida,�Gainesville,�FL,�USA�

Florida’s�future�depends�on�how�well�we�understand,�manage,�and�protect�our�waters.�Yet�decisions�
about�water�use,�restoration,�and�resilience�often�unfold�without�broad�civic�participation�or�public�
understanding.�The�Bob�Graham�Center�for�Public�Service�at�the�University�of�Florida�seeks�to�bridge�this�
gap�by�preparing�students�to�connect�science,�policy,�and�civic�action—especially�in�the�Gulf�region,�
where�the�impacts�of�water�challenges�are�most�visible.�

Founded�by�former�Florida�Governor�and�U.S.�Senator�Bob�Graham�in�2006,�the�Center�equips�students�
with�the�civic�knowledge,�and�practical�skills�needed�to�address�issues�at�the�intersection�of�people,�
policy,�and�place.�Through�interdisciplinary�coursework,�public�programming,�and�experiential�learning,�
the�Center�prepares�students�to�be�informed�citizens�who�can�translate�theory�into�action�and�strengthen�
Florida’s�civic�capacity.�

The�UF�Gulf�Scholars�Program,�housed�at�the�Center,�exemplifies�this�mission.�Supported�by�the�
National�Academies’�Gulf�Research�Program,�it�prepares�students�to�address�coastal�challenges�through�
five�thematic�“Gulf�Streams”�including�Policy�and�Advocacy.�Students�complete�Gulf-focused�
coursework,�community-engaged�learning,�and�a�capstone�Gulf�Impact�Project,�which�range�from�
studying�sea-level�adaptation�to�documenting�cultural�resilience�in�coastal�towns,�turning�classrooms�
into�laboratories�for�civic�problem�solving.�

Through�Gulf�Scholars�and�related�civic�engagement�initiatives,�the�Center�empowers�students�to�engage�
in�public�discourse�and�practices�that�make�complex�water�issues�accessible�to�broader�audiences.�
Collaborations�with�NGOs�and�governments�give�students�firsthand�experience�in�how�policy�decisions�
shape�environmental�outcomes.�Through�these�collaborations,�the�Center�advances�Governor�Graham’s�
belief�that�effective�government�begins�with�citizens�who�are�engaged,�informed�and�inspired�to�“do�the�
most�good�for�the�most�people.”�The�Center’s�work�demonstrates�how�universities�can�integrate�civic�
learning�with�environmental�education�to�strengthen�democratic�participation�in�water�governance.�

BIO:�Marianne�Vernetson,�MPA�is�senior�lecturer�and�interim�director,�Bob�Graham�Center�for�Public�Service�with�
20+�years�of�experience�in�organizational�management�and�economic�development.�Rebecca�Burton,�MS�is�lecturer�
and�program�coordinator,�UF�Gulf�Scholars.�Both�are�skilled�at�building�and�sustaining�cross-organizational�and�
cross-functional�partnerships.�



         
  
      

 
             

           
            

                 
                

            
            

 
            

              
            

            
 

 
               

          
             

        
 

             
             

          
           

 
              

                
            

              
                 

 
               

               
            

            
        

 
 

                  
                
                

 

  

From�Loopholes�to�Landscapes:�Legal�Pathways�for�Water�Resilience�
Valentina�Wagner�

University�of�Florida,�Gainesville,�FL,�USA�

Water�governance�in�Florida�presents�both�legal�and�ecological�challenges,�where�questions�of�
allocation,�scarcity,�and�resilience�directly�impact�agricultural�production,�community�well-being,�and�
ecosystem�restoration.�This�poster�investigates�how�freshwater�and�groundwater�systems�are�governed�
in�Palm�Beach�County,�one�of�Florida’s�most�productive�agricultural�regions�and�also�one�of�the�most�
vulnerable�to�climate�change,�sea�level�rise,�and�rapid�urban�growth.�The�project�combines�a�literature�
review,�legislative�review,�and�jurisprudential�analysis�to�examine�how�statutes,�regulatory�frameworks,�
and�case�law�influence�the�trajectory�of�water�management�in�agricultural�landscapes.�

The�literature�review�situates�Florida’s�water�governance�within�broader�sociological�and�environmental�
debates,�highlighting�how�water�scarcity�and�competing�claims�are�increasingly�framed�as�not�only�
hydrological�but�also�socio-legal�issues.�Scholarship�on�resilience,�institutional�lock-in,�and�adaptive�
governance�provides�the�theoretical�foundation�for�analyzing�how�law�interacts�with�environmental�
change.�

The�legislative�review�focuses�on�state�and�federal�statutes�that�shape�agricultural�water�use�and�
restoration�policy.�Florida’s�long-standing�protections�for�agriculture,�coupled�with�regulatory�
exemptions�and�entrenched�water�rights,�demonstrate�how�law�can�stabilize�farming�systems�while�
simultaneously�creating�rigidity�that�complicates�restoration�and�adaptation.�

The�jurisprudential�review�examines�relevant�Florida�case�law�and�administrative�rulings�that�interpret�
water�rights,�land�use,�and�environmental�protections.�These�decisions�illustrate�how�courts�mediate�
conflicts�between�agricultural�stakeholders,�environmental�advocates,�and�urban�constituencies,�setting�
precedents�that�define�the�balance�between�human�needs�and�ecological�priorities.�

Findings�indicate�that�policies�designed�initially�to�secure�agricultural�productivity�often�“lock�in”�water�
use�patterns�that�are�difficult�to�reconcile�with�restoration�goals.�As�climate�pressures�intensify�and�sea�
level�rise�threatens�freshwater�supplies,�these�legal�arrangements�can�undermine�resilience�by�
privileging�short-term�stability�over�long-term�adaptability.�At�the�same�time,�court�rulings�reveal�growing�
recognition�of�the�need�to�treat�water�as�both�a�private�entitlement�and�a�shared�public�good.�

By�integrating�insights�from�law,�policy,�and�sociology,�this�research�reframes�water�governance�as�a�
socio-legal�process�at�the�heart�of�Florida’s�future.�The�poster�emphasizes�that�achieving�equitable�and�
sustainable�water�outcomes�will�necessitate�adaptive�governance�that�balances�agricultural�needs�with�
ecosystem�restoration,�incorporates�community�perspectives,�and�revises�legislative�and�judicial�tools�to�
promote�resilience�across�both�human�and�ecological�systems.�

BIO:�Valentina�Wagner�is�a�Ph.D.�student�in�Sociology�at�the�University�of�Florida.�Her�research�explores�sustainable�
farming,�water�governance,�and�ecosystem�resilience�in�Florida.�A�qualified�lawyer�in�Colombia�and�solicitor�of�
England�and�Wales,�she�bridges�law,�policy,�and�community�to�advance�equitable�and�sustainable�water�futures.�



         
 

          
      

      
 

               
                

            
              

           
            

     
 

              
             

                
               

   
 
 

                 
                 

        

  

Environmental�Performance�Metric�Evaluation�for�Master�Water�Plan�Feasibility�
Studies�
Nisai�Wanakule1,�Jeffrey�Geurink2�,�Hui�Wang2�and�Tirusew�Asafa2�

1GSI�Environmental�Inc.,�Houston,�TX,�USA�
2Tampa�Bay�Water,�Clearwater,�FL,�USA�

Tampa�Bay�Water,�a�wholesale�water�supply�utility�in�West�Central�Florida,�is�completing�feasibility�
studies�for�potential�water�supply�projects�to�support�its�Long-term�Master�Water�Plan�Update.�One�of�
the�potential�projects�focuses�on�increasing�groundwater�production�at�the�Consolidated�Permit�
Wellfields.�GSI�Environmental�and�Tampa�Bay�Water�are�applying�a�stochastic�operations�model�to�
evaluate�the�project’s�environmental�sustainability.�The�model�assesses�operational�reliability�under�
multiple�sources�of�uncertainty,�including�projected�demands�and�climate�variability,�using�integrated�
gage�and�radar�rainfall�data.�

This�paper�presents�methods�based�on�a�Reliability,�Resiliency,�and�Vulnerability�(RRV)�framework�to�
evaluate�Environmental�Performance�Metrics�(EPMs).�The�analysis�focuses�on�monitor�well�water�levels,�
streamflow,�and�spring�flow�in�relation�to�their�Minimum�Flow�and�Level�(MFL)�criteria.�Applications�of�
these�methods�to�model�outputs�are�demonstrated,�and�the�role�of�EPMs�in�assessing�environmental�
sustainability�is�explored.�

BIO:�Dr.�Wanakule�has�over�40�years�of�experience�in�applying�optimization�and�system�engineering�analysis�to�
water�resources�planning�and�supply�operations�management.�He�was�a�Lead�Water�Resources�Engineer�at�Tampa�
Bay�Water�before�he�retired�and�joined�GSI.�



       
     

       
      
      

 
              

                 
             

               
              

              
           

           
             

             
              

            
              

             
            
 

 
 

                
              
  

  

MACHINE�LEARNING-BASED�TIME-SERIES�FORECASTING�OF�WATER�QUALITY�
DYNAMICS�IN�A�DRAWDOWN�LAKE�
Alexander�Wang1,�Ming�Ye2,�Wei�Mao2�

1Maclay�Upper�School,�Tallahassee,�FL,�USA�
2Florida�State�University,�Tallahassee,�FL�USA�

Lake�Munson,�a�eutrophic�lake�in�Leon�County,�Florida,�underwent�a�complete�drawdown�between�
November�1,�2022,�and�May�17,�2024,�in�an�effort�to�mitigate�algal�blooms�driven�by�elevated�
concentrations�of�chlorophyll-a,�nitrogen,�and�phosphorus.�As�part�of�a�connected�watershed,�excess�
nutrient�runoff�from�Lake�Munson�has�potential�downstream�effects�on�nearby�water�bodies�such�as�
Ames�Sink�and�Wakulla�Springs.�Although�the�city�commission�has�reported�that�the�drawdown�
successfully�restored�the�lake,�residents�continue�to�report�signs�of�eutrophication.�This�study�conducts�
a�comprehensive�time-series�analysis�of�Lake�Munson’s�water�quality�parameters—specifically�total�
nitrogen,�total�phosphorus,�total�suspended�solids,�and�chlorophyll-a—across�pre-drawdown�and�post-
drawdown�periods.�A�hybrid�machine�learning�framework�was�developed�to�forecast�and�analyze�
temporal�trends�in�these�parameters�using�limited�observational�data.�To�address�sparse�quarterly�
sampling,�linear�interpolation�was�applied�to�generate�daily�estimates,�supplemented�with�rainfall�data�to�
evaluate�external�hydrological�influences.�Model�performance�was�assessed�using�root�mean�square�
error�(RMSE)�between�forecasts�and�observed�data.�The�results�aim�to�provide�an�improved�
understanding�of�post-drawdown�water�quality�dynamics�in�Lake�Munson�and�to�demonstrate�the�
potential�of�machine�learning�methods�for�forecasting�ecological�recovery�in�data-limited�aquatic�
systems.�

BIO:�Alexander�Wang�is�a�current�high-school�senior�looking�to�pursue�a�career�in�data�science/artificial�
intelligence.�He�has�done�multiple�machine�learning�projects�from�natural�language�processing�to�spatiotemporal�
forecasting.�



            
     

       
 

              
            

                
               
             

           
           

               
             
              
             

             
            

               
                

    
 
 

                 
                

       

 

  

A�Review�of�In�SITU�PFAS�TREATMENT�TECHNOLOGIES�IN�GROUNDWATER�AND�SOIL�
Dengjun�Wang�and�Chongyang�Wang�

University�of�Florida,�Gainesville,�FL,�USA.�

Per- and�polyfluoroalkyl�substances�(PFAS)�have�become�widespread�in�global�water�and�soil,�including�
groundwater�and�vadose�zone�soil.�Consequently,�developing�technologies�that�can�remediate�PFAS�
pollution�in�groundwater�and�vadose�zone�soil�is�crucial,�especially�with�respect�to�in�situ�remediation�
strategies.�Colloidal�activated�carbon�(CAC)�has�emerged�as�one�of�the�few�adsorbents�that�can�
effectively�immobilize�PFAS�in�groundwater�and�vadose�zone�through�in�situ�adsorption.�This�
presentation�will�provide�state-of-the-art�knowledge�of�CAC-enabled�in�situ�remediation�for�PFAS-
impacted�groundwater�and�soil,�including�technology�feasibility,�effectiveness,�efficiency,�and�longevity.�
The�adsorption�mechanisms�of�CAC�for�different�types�(short-chain�and�long-chain)�of�PFAS�will�be�
discussed�to�evaluate�technology�effectiveness�and�efficiency.�Significant�efforts�will�be�devoted�to�
predicting�the�longevity�of�CAC-based�barriers�for�treating�PFAS�plumes�in�groundwater,�with�an�
emphasis�on�modeling�approaches�and�field�observations.�Key�factors�affecting�technology�longevity�will�
be�identified,�including�PFAS�type�and�mass�flux,�groundwater�chemistry,�hydrogeologic�variation,�CAC�
distribution,�and�competitive�sorption�from�co-contaminants�and�dissolved�organic�matter.�Issues�on�
how�nonuniform�distribution,�migration,�and�potential�loss�of�CAC�affect�CAC�barrier�continuity�and�PFAS�
breakthrough�will�be�discussed.�Finally,�challenges�and�future�directions�of�using�CAC�for�in�situ�site�
remediation�will�be�highlighted.�

BIO:�Dr.�Wang�is�an�assistant�professor�in�the�Department�of�Agricultural�and�Biological�Engineering�at�the�
University�of�Florida.�Dr.�Wang’s�research�group�focuses�on�the�fate,�transport,�and�remediation�of�emerging�
contaminants,�including�PFAS,�in�the�subsurface�environment.�



            
 

       
      

 
             

             
                 

               
         

             
          

             
             
            

           
             

              
           

             
            

     
 
  

Assessment�of�Future�Need:�Timing�and�Quantity�of�New�Supply�Infrastructure�
Investments�
Hui�Wang,�Tirusew�Asef,�and�Fikadu�Getachew�

Tampa�Bay�Water,�Clearwater,�FL�USA�

Increasing�water�demand�driven�by�socio-economic�growth�requires�water�supply�utilities�to�expand�
supply�infrastructure,�yet�the�timing�and�magnitude�of�these�investments�have�inherent�uncertainty.�
Tampa�Bay�Water,�a�regional�wholesale�water�utility�on�the�west�coast�of�Florida,�has�developed�a�
reliability-based�planning�framework�to�identify�when�and�how�much�to�invest�in�new�water�supply�
infrastructure.�The�framework�integrates�probabilistic�demand�projections,�stochastic�streamflow�
generation,�Latin�Hypercube�Sampling�representing�joint�uncertainty�in�supply�and�demand,�a�daily�
mixed-integer�optimization�of�system�operations,�and�post-optimization�performance�evaluation.�Widely�
used�industry�metrics,�including�annual�reliability,�probability�of�unmet�demand,�and�water�shortage�
magnitude,�are�used�to�assess�system�performance�under�alternative�futures.�Demand�projections�for�
2026–2055�reflect�socio-economic�growth�and�climate�signals�inferred�from�historical�statistics.�The�
mixed-integer�program�minimizes�operating�costs�subject�to�operational�constraints�and�preferences�
(e.g.,�withdrawal�permit�limits,�facility�capacities,�and�production�priorities).�A�baseline�scenario�reflects�
current�infrastructure�and�permit�limits;�a�few�alternative�scenarios�to�be�presented�examine�increased�
permitted�groundwater�production�at�different�magnitudes.�The�framework�quantifies�the�reliability�
benefits�of�expanded�groundwater�production.�More�broadly,�the�approach�links�long-term�uncertainty�to�
day-to-day�operations�in�a�transparent,�risk-informed�process�that�supports�defensible,�timely�capital�
planning�for�water�supply�systems.�



             
  

            
      

        
             

          
 

                   
                

               
                    

              
               
                 

            
            

                  
               

              
              
             

            
               

              
               

               
            

 
 

               
              

          

  

The�Influence�of�Dissolved�Organic�Carbon�on�Water�Quality�in�Florida�Springs�and�
Groundwater�
Katherine�Wardinski1,�Lindsey�Cromwell�2,�Madison�Flint3,�Katie�Glodzik1,�Darlene�Saindon�Velez1,�
Jonathan�Martin3,�and�Matthew�Cohen1�

1Water�Institute,�University�of�Florida,�Gainesville,�FL,�USA�
2School�of�Forest,�Fisheries,�and�Geomatic�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
3Department�of�Geological�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�

The�Floridan�Aquifer�is�one�of�the�most�productive�aquifers�in�the�world,�providing�water�supply�to�over�10�
million�people�in�the�southeastern�United�States�and�serving�as�the�water�source�for�Florida’s�numerous�
spring�ecosystems.�However,�there�has�been�a�visible�decline�in�ecological�conditions�and�water�quality�
in�the�springs�over�the�past�30�years,�and�this�has�been�attributed�to�declines�in�dissolved�oxygen�(DO)�at�
the�spring�vents.�Concurrently,�human�activities�impact�water�recharge�and�flow�within�the�Floridan�
Aquifer�System�(i.e.,�water�usage�demands,�land�use�change).�The�link�between�water�recharge�inputs,�
aquifer�processes�along�water�flow�paths,�and�water�quality�variability�at�the�spring�vents�is�not�well�
constrained.�For�example,�dissolved�organic�carbon�(DOC)�loading�during�aquifer�recharge�fuels�
microbial�respiration�which�consumes�oxygen�and�contributes�to�aquifer�weathering�through�the�
production�of�carbonic�acids.�Further�work�is�needed�to�understand�the�role�of�DOC�on�DO�and�other�
water�quality�indicators�within�the�Floridan�Aquifer�and�springs.�We�synthesized�the�spatial�and�temporal�
variability�of�DOC�across�Florida�springs�and�groundwater�using�a�comprehensive�statewide�water�quality�
dataset.�This�data�set�contains�DOC�monitoring�observations�for�650�spring�and�4,390�groundwater�
sampling�locations�compiled�from�the�Florida�Water�Management�Districts,�the�Florida�Department�of�
Environmental�Protection,�the�U.S.�Geological�Survey,�and�local�county�agencies.�Preliminary�results�
suggest�that�in�both�springs�and�groundwater,�DOC�has�higher�spatial�variability�relative�to�temporal�
variability.�Groundwater�collected�in�recharge�areas�that�may�contribute�water�to�springs�typically�had�
higher�mean�DOC�than�spring�water�samples,�indicating�the�potential�for�carbon�processing�along�aquifer�
flow�paths.�These�results�are�poised�to�inform�water�resource�management�efforts�to�protect�water�
quality�and�ecosystem�health�in�springs�and�the�Floridan�Aquifer�System.�

BIO:�Katherine�(Katie)�Wardinski�recently�joined�the�UF�Water�Institute�as�a�postdoctoral�researcher�after�
completing�her�Ph.D.�in�Biological�Systems�Engineering�at�Virginia�Tech.�Katie’s�research�blends�hydrology,�
biogeochemistry,�and�soil�science�to�inform�water�resource�management.�



             
 

   
      

         
 

             
           

            
            

             
  

               
           

             
            
              

          
            

               
           

                 
             

            
             

              
           

    
 

             
            
          

      
 
 

                 
             

               
      

  

A�Novel�HPLC–GIS�Framework�for�Tracking�Septic�Tank�Leachate�Using�Caffeine�as�a�
Biomarker�
Alex�J.�Webster1,2�

1University�of�Florida,�Gainesville,�FL,�USA�
2Ocean�Research�&�Conservation�Association,�Vero�Beach,�FL,�USA�

Monitoring�septic�tank�contamination�often�relies�on�anthropogenic�tracers�such�as�sucralose�and�
acetaminophen.�However,�both�compounds�present�critical�limitations:�sucralose�exhibits�rapid�dilution�
in�aquatic�environments�and�partial�degradation�under�photolytic�and�microbial�processes,�whereas�
acetaminophen�is�highly�labile,�undergoing�rapid�attenuation,�frequently�dropping�below�detection�limits�
within�days.�These�constraints�reduce�their�reliability�as�long-term�tracers�of�septic�effluent.�

This�study�advances�a�novel�approach�by�employing�caffeine�as�a�robust�and�universally�applicable�
biomarker.�Caffeine�is�consistently�consumed�worldwide,�exhibits�minimal�natural�occurrence,�and�
demonstrates�high�chemical�stability�in�aquatic�systems,�with�degradation�driven�primarily�by�microbial�
and�photolytic�pathways�over�decadal�timescales.�Its�distinct�molecular�structure�facilitates�separation�
from�environmental�organic�matter,�making�it�an�ideal�candidate�for�tracking�leachate.�This�study�
demonstrates�the�application�of�ultraviolet�(UV)�absorbance�spectroscopy,�coupled�with�high-
performance�liquid�chromatography�(HPLC)�and�geographic�information�system�(GIS)�mapping,�to�detect�
caffeine�as�a�tracer�of�septic�tank�leachate�in�the�Indian�River�Lagoon�(IRL),�Florida.�
Water�samples�were�collected�across�septic-influenced,�sewer-connected,�and�natural�sites.�Samples�
were�filtered�and�analyzed�at�274�nm�to�quantify�caffeine�absorbance,�with�GIS�used�to�resolve�spatial�
contamination�gradients.�One-way�ANOVA�and�Tukey-Kramer�post�hoc�tests�were�applied�to�assess�
statistical�differences�in�caffeine�concentrations�among�site�types.�Results�revealed�maximum�caffeine�
absorbances�exceeding�0.029�AU�in�enclosed�residential�canals�adjacent�to�dense�septic�clusters,�
moderate�values�(0.0076–0.018�AU)�in�semi-enclosed�canals,�and�negligible�levels�(<0.001�AU)�in�open�
water.�Statistical�analysis�confirmed�significant�differences�among�septic,�sewer,�and�natural�
environments�(p�<�0.05).�

These�findings�establish�caffeine�as�a�superior�tracer�compared�to�conventional�biomarkers,�while�
demonstrating�the�effectiveness�of�a�novel�HPLC–UV–GIS�framework�for�environmental�monitoring.�This�
cost-effective,�reproducible�approach�offers�strong�potential�for�community-scale�assessments�of�
leachate�impacts�in�vulnerable�coastal�systems.�

BIO:�Alex�Webster�is�an�undergraduate�student�researcher�with�more�than�5�years�of�experience�in�ecotoxicology,�
seagrass�ecology,�and�aquatic�biochemistry.�He�has�extensive�experience�leading�interdisciplinary�research�with�
multiple�institutions�related�to�PFAS,�HPLC/GC-MS,�PCR,�and�ELISA.�His�work�continues�to�advance�coastal�
conservation�within�the�Indian�River�Lagoon.�



        
 

          
      

 
               

              
               

             
           
              

              
              

                
              

            
             

            
 
 

                 
            

           

 

  

LONG-TERM�URBAN�WATER�DEMAND�FORECASTING:�A�BAYESIAN�HIERARCHICAL�
APPROACH�
Fikadu�Welidehanna,�Tirusew�Asefa,�Solomon�Erkyihun�,�and�Hui�Wang�

Tampa�Bay�Water,�Clearwater,�FL,�USA�

Reliable�forecasting�of�urban�water�demand�is�vital�for�utilities�facing�rapid�population�growth,�climate�
variability,�and�shifting�socio-economic�conditions.�In�this�study�a�potential�application�of�a�Bayesian�
Hierarchical�Modeling�(BHM)�framework�is�explored�to�forecast�urban�water�demand�in�the�Tampa�Bay�
region�through�2056.�Multiple�data�sources,�including�billing�records,�socio-demographic�data�from�the�
American�Community�Survey�(ACS),�regional�economic�and�population�projections�from�Moody’s�
Analytics,�Bureau�of�Economic�and�Business�Research�(BEBR),�and�climate�indicators�such�as�rainfall�
and�temperature�are�used�during�the�exploratory�data�analysis.�By�modeling�demand�across�Water�
Demand�Planning�Areas�(WDPAs),�the�BHMF�allows�one�to�accommodate�spatial�variation�across�larger�
scales�(e.g.,�price�of�water�at�county�or�city�water�service�areas)�while�leveraging�statistical�strength�
across�smaller�geographical�resolutions�such�as�Traffic�Analysis�Zones�(TAZs)�and�block�groups�level�
data�for�certain�variables�(e.g.,�income).�Moreover,�the�approach�generates�probabilistic�forecasts,�
quantifying�uncertainty�in�parameters,�scenarios,�and�outcomes,�which�will�allow�the�implementation�of�
risk-informed�infrastructure�planning.�Initial�results�of�the�BHM�framework�will�be�presented.�

BIO:�Fikadu�Welidehanna�is�a�water�resources�engineer�at�Tampa�Bay�Water�focused�on�long-term�water�demand�
forecasting�(LTWDF)�and�hydro-climatological�analytics.�He�implements�Bayesian�and�machine-learning�models�to�
make�LTWDF�more�robust�and�to�support�reliable,�optimized�potable-water�operations.�



        
     

       
       

 
              

              
                   

              
           
            

         
            

     
 

              
              

           
               

       
 

             
            

            
          

              
            

             
 

           
            

            
              

              
             

  
 

                
      

 
 

                  
                

     

  

Stakeholder�Perspectives�on�Advancing�Water-efficient�Landscapes�in�Florida�
Ondine�Wells1�and�Yilin�Zhuang2�

1University�of�Florida,�Ocala,�FL,�USA�
2University�of�Florida,�Apopka,�FL,�USA�

Florida’s�population,�now�exceeding�23�million,�continues�to�grow�rapidly,�placing�increasing�pressure�on�
limited�freshwater�resources.�Regional�water�supply�plans�project�that�the�public�water�supply�demand�
will�grow�by�24%�from�2020�to�2040,�equivalent�to�an�increase�of�612�million�gallons�per�day.�Residential�
landscape�irrigation�can�account�for�50–70%�of�household�water�use,�making�the�adoption�of�water-
efficient�landscapes�a�critical�conservation�strategy.�Installing�and�maintaining�these�landscapes�
requires�a�coordinated�approach�that�engages�all�stakeholders,�including�nursery�growers,�turf�
producers,�builders,�developers,�landscape�architects,�irrigation�professionals,�and�homeowners.�
Researchers�engaged�these�stakeholders�to�better�understand�the�barriers�and�opportunities�to�
implementing�water-efficient�landscapes�in�Florida.�

Between�October�2024�and�August�2025,�twelve�key�informants�participated�in�in-depth�interviews,�five�
virtual�focus�groups�engaged�twenty�participants,�and�surveys�captured�insights�from�31�growers.�A�
socio-ecological�model�(SEM)�was�developed�to�articulate�the�relationships�between�stakeholders,�
pinpoint�where�key�stress�points�occur,�and�identify�elements�that�stakeholders�believe�are�most�critical�
to�achieving�water�savings.�

Stakeholders�share�a�holistic�view�of�water-efficient�landscapes�as�integrated�systems�involving�plant�
choice,�irrigation�design�and�maintenance,�soil�quality,�aesthetics,�and�ecological�function.�However,�
significant�challenges�persist,�including�high�upfront�costs,�limited�availability�of�drought-tolerant�plant�
materials,�regulatory�inconsistencies,�mismatched�landscape�expectations,�and�lack�of�professional�
licensure�or�training.�The�establishment�period�for�new�landscapes�emerged�as�a�key�challenge,�
impacting�stakeholders�in�all�phases�of�landscape�development.�Older�communities�face�additional�
hurdles,�such�as�aging�irrigation�systems,�mature�landscapes,�and�entrenched�landscape�preferences.�

Opportunities�for�progress�include�developing�drought-tolerant�turf�and�groundcover�cultivars,�increasing�
native�plant�production,�improving�soil�health�practices,�expanding�irrigation�training,�and�leveraging�
technologies�such�as�digital�water�metering�and�water�budgeting.�Stakeholders�identified�several�
elements�that�were�most�often�present�in�communities�that�had�achieved�water�savings�through�
landscape�initiatives.�Many�stakeholders�participating�in�the�focus�groups�valued�the�opportunity�to�hear�
perspectives�from�professionals�in�other�sectors�and�expressed�a�desire�for�continued�cross-disciplinary�
dialogue.�

Findings�will�be�used�to�further�research�and�to�develop�educational�resources�on�best�practices�through�
the�University�of�Florida�Extension.�

BIO:�Ondine�Wells�is�the�Water�Resources�Extension�Agent�for�UF/IFAS�Marion�County�and�a�PhD�student�in�
Interdisciplinary�Ecology�at�the�University�of�Florida.�Yilin�Zhuang�is�a�Regional�Specialized�Agent�focusing�on�
integrated�water�resources�management.�



          
  

             
  

           
       

      
 

              
              

              
             
              

             
               

            
            

 
                

              
             

              
                 

               
           

            
               

              
              
   

 
 

                   
            

              
      

  

Broward�Basins�C&SF�Flood�Resiliency�Project�(Section�203)�Alternatives�and�
Comprehensive�Benefits�
Walter�Wilcox1,�Carolina�Maran1,�Carol�Ballard1,�Michael�Tadesse�2,�Katie�Magoun3,�Eli�Brossell1,�
Hongying�Zhao1�

1South�Florida�Water�Management�District,�West�Palm�Beach,�FL,�USA�
2Hazen�and�Sawyer,�Tampa,�FL�USA�
3Tetratech,�Baton�Rouge,�LA,�USA�

The�South�Florida�Water�Management�District�(SFWMD)�has�led�the�Broward�Basins�Flood�Resiliency�
Study�to�identify�proposed�improvements�to�the�primary�Central�&�South�Florida�(C&SF)�water�
management�system�originally�authorized�in�1948�and�built�decades�ago.�While�this�system�has�
performed�admirably�and�well�beyond�its�original�design�considerations�and�project�life,�change�
conditions�stemming�from�land�use�evolution�and�sea�level�rise�stressors�necessitate�an�investigation�
into�water�infrastructure�improvements.�Under�the�Section�203�Authority�of�the�Water�Resource�
Development�Act�of�1986,�the�SFWMD�advanced�a�feasibility�study�that�proposes�significant�changes�in�
the�form�of�gravity�spillway�expansion,�forward�pump�construction,�canal�conveyance�enhancements�
and�operational�refinements�to�the�primary�water�management�system�in�Broward�County.�

The�study�utilized�a�calibrated�and�validated�integrated�surface�water�and�groundwater�MIKE�SHE�/�MIKE�
HYDRO�model�to�simulate�existing�and�future�(2085)�conditions.�Several�scenarios�were�developed�to�
simulate�different�combinations�of�rainfall,�storm�surge,�sea�level�and�groundwater�conditions.�Across�
this�broad�range�of�conditions,�several�adaptation�strategies�were�modeled,�and�these�alternatives�were�
compared�to�each�other�and�to�the�“no�action”�condition�with�a�set�of�comprehensive�benefit�evaluation�
tools.�These�tools�evaluated�not�just�hydrologic�changes,�but�also�economic�damages�both�directly�to�
damaged�infrastructure�and�also�stemming�from�traffic/business�interruption,�etc…�Additionally,�other�
environmental,�social�&�cultural�effects�were�evaluated.�All�these�results�were�comprehensively�
compiled,�vetted�by�subject�matter�experts�and�discussed�with�the�public�through�several�in-person�and�
virtual�meetings.�Results�of�this�open�and�technically�robust�planning�effort�concluded�with�the�
identification�of�a�recommended�set�of�infrastructure�improvements�that�will�be�considered�for�federal�
authorization�in�2026.�

BIO:�Walter�Wilcox,�P.E.�is�Chief�of�the�Water�Resources�&�Systems�Modeling�Bureau�at�the�South�Florida�Water�
Management�District.�Walter�oversees�development�and�application�of�hydrologic,�hydraulic,�hydrodynamic�and�
water�quality�computer�models�used�for�planning�Everglades�Restoration�and�Coastal�Resilience�infrastructure�and�
operations�in�South�Florida.�



         
 

    
        

 
                

                
                 

                 
 

                 
             

          
               

               
              

            
 

            
           

              
   

 
           

               
             

                
            

                  
              

 
               

               
               

               
                 

              
             

             
      

 
 

                 
                

                
               

    

  

Texas-sized�Resilience:�How�Galveston’s�Smart�Water�Network�Endured�Hurricane�
Beryl�
Patrick�Williamson,�PMP,�MBA�

Senior�Solution�Architect,�Badger�Meter,�Orlando,�FL,�USA�

In�recent�years,�the�City�of�Galveston�has�endured�multiple�natural�disasters,�including�the�2021�deep�
freeze,�which�had�a�devastating�impact�on�infrastructure�and,�in�turn,�its�ability�to�manage�operations�
effectively.�While�devastating�at�the�time,�these�events�ultimately�led�to�changes�in�the�way�the�City�
prepared�for�and�operated�its�Water�Utility�through�the�deployment�of�several�smart�water�solutions.�

Following�the�deep�freeze�of�2021,�Galveston�developed�a�strategic�plan�to�upgrade�several�aspects�of�its�
distribution�system,�which�included�a�comprehensive�meter�replacement�program�and�the�integration�of�
cellular-based�advanced�metering�infrastructure�(AMI).�This�upgrade�included�ultrasonic�meters�
equipped�with�enhanced�features,�one�of�which�was�a�remotely�controlled�flow�restriction�valve�in�
residential�meters.�In�addition�to�flow�measurement,�each�meter�also�collects�data�on�pressure�and�
temperature.�The�ability�to�monitor�system-wide�pressure�and�remotely�restrict�flow�to�its�approximately�
29,000�meters�allows�Galveston�to�manage�its�distribution�dynamically�during�events.�

Galveston�implemented�strategically�placed,�intelligent�pressure�sensors�along�its�32-mile�coastline�to�
further�enhance�system�monitoring.�High-frequency�pressure�sensors�provided�increased�visibility�into�
pressure�conditions�while�improving�the�city’s�ability�to�manage�water�demand�fluctuations�and�stabilize�
pressure�during�storms.�

Multi-parameter�water�quality�monitoring�stations�revolutionized�Galveston's�approach�to�water�quality�
management.�The�water�quality�stations�provided�a�more�detailed�and�accurate�picture�of�water�quality�
while�minimizing�the�time�required�from�personnel�to�monitor�distribution�system�conditions�through�
manual�sampling�methods.�The�combination�of�this�sensor�data�with�data�collected�through�the�AMI�and�
SCADA�system�contributed�significantly�to�operational�resilience,�enabling�Galveston�to�understand�the�
best�ways�to�manage�its�system.�However,�when�power�is�lost�on�the�Island,�which�is�frequent,�these�
battery-powered�water�quality�stations�are�often�the�only�source�of�water�quality�data.�

In�July�2024,�when�Hurricane�Beryl�and�tornadoes�struck�Galveston,�the�City�depended�on�these�
technologies�to�maintain�control�of�its�distribution�system.�Throughout�the�storm,�Galveston�relied�on�its�
distributed�cellular�and�battery-powered�solutions�when�power�was�lost�for�hours�at�a�time.�Leveraging�
these�solutions�in�post-storm�recovery�was�equally�important.�With�the�activation�of�the�flow�restriction�
valves�through�their�AMI�system,�operators�were�able�to�identify�areas�with�the�highest�potential�of�leaks,�
allowing�them�to�be�strategic�in�their�movements.�The�high-frequency�pressure�sensors�enabled�the�
detection�of�leaks�and�facilitated�pressure�management,�allowing�for�new�pumping�schemes�ensuring�
compliance.�Distributed�water�quality�stations�were�continuously�monitored�through�the�storm�to�ensure�
water�quality�standards�were�being�met.�

BIO:�Patrick�Williamson�is�a�Senior�Solution�Architect�for�Badger�Meter,�helping�water�utilities�in�the�southeastern�
U.S.�implement�smart�water�solutions.�With�over�20�years�of�experience�in�technology�leadership�across�multiple�
industries,�he�brings�expertise�in�IT,�project�management,�and�technology�integration.�Patrick�holds�a�bachelor’s�in�
Management�Information�Systems,�a�Master's�in�Business�Administration�from�the�University�of�Central�Florida,�and�
a�PMP®�certification.�



            
  

           
         

           
 

                  
                 

               
                

                 
            

              
               

                
                  

                
               

                 
                  

              
               

              
              

            
            

                  
            

               
  

 
 

                  
               

              

 

  

Operation�TRAP�–�Using�Interceptor�Devices�for�Trash�Reduction�in�Florida’s�Aquatic�
Preserves�
Monica�Wilson,�Ph.D.1,�Savanna�Barry,�Ph.D.1,�and�Laura�Reynolds,�Ph.D.2�

1UF/IFAS�Nature�Coast�Biological�Station,�Cedar�Key,�FL,�USA�
2University�of�Florida�Soil,�Water,�and�Ecosystem�Sciences,�Gainesville,�FL,�USA�

The�U.S.�is�the�number�one�producer�of�plastic�waste�globally�and�mismanages�1.13�and�2.25�million�tons�
of�plastic�annually.�Data�indicates�that�0.51-1.5�million�metric�tons�of�plastics�end�up�in�U.S.�coastal�
environments,�where�stormwater�drainage�systems�are�a�primary�conduit�for�the�delivery�of�litter�to�
coastal�waters.�Our�team�has�partnered�with�local�governments�(Pasco�County,�City�of�Cedar�Key)�and�
state�Aquatic�Preserve�systems�in�the�Big�Bend�and�Nature�Coast�region�of�Florida’s�Gulf�Coast�to�
implement�Operation�TRAP�–�Trash�Reduction�for�Aquatic�Preserves.�Litter�interception�technologies�
such�as�storm�drain�traps,�boom�catchment�devices,�and�monofilament�tubes�installed�in�municipal�
areas�are�designed�to�catch�debris�before�entering�coastal�waterways.�Locations�for�storm�drain�traps�
were�determined�by�characterizing�debris�hot�spots�based�on�storm�drain�work�order�history�and�sites�
with�direct�input�into�the�marine�waters�were�prioritized.�As�of�today,�we�have�installed�26�storm�drain�
traps,�4�booms,�and�monitor�12�monofilament�tubes.�Interceptor�devices�are�cleaned�out�once�a�month.�
Data�regarding�debris�collected�is�recorded�by�type�and�quantity,�including�weight�of�total�debris�
collected�and�weight�of�debris�sorted�by�category.�As�of�September�2025,�we�collected�~1,830�lbs.�of�
trash�in�the�boom�catchment�devices,�~13,000�pieces�of�large�debris�in�the�storm�drain�traps,�and�17.5�
lbs.�of�fishing-related�debris�in�the�monofilament�tubes.�By�intercepting�debris�at�known�litter�
concentration�points,�we�are�increasing�the�efficiency�of�litter�collection�efforts,�reducing�the�risk�of�
wildlife�entanglement�or�ingestion,�and�improving�the�socio-economic�value�of�the�coastal�areas�by�
improving�aesthetic�value.�All�data�is�shared�through�the�Operation�TRAP�website,�education�and�
outreach�opportunities,�with�the�Ocean�Conservancy’s�International�Trash�Trap�Network,�and�local�
government�entities�and�land/resource�managers�to�further�steer�decision�making�regarding�litter�
management�and�single�use�items.�At�the�end�of�the�project,�a�municipality�toolkit�will�be�produced�that�
will�contain�answers�to�frequently�asked�questions,�Florida-specific�information,�and�local�government�
points�of�contact�that�will�encourage�other�local�governments�to�implement�similar�approaches�in�their�
communities.�

BIO:�Dr.�Wilson�is�the�Coastal�Debris�Project�Coordinator�for�Operation�TRAP.�She�oversees�all�aspects�of�the�
project�which�focuses�on�prevention,�removal,�and�research�of�common�debris�entering�Florida’s�Gulf�Coast�
Waterways.�She�coordinates�deployment,�maintenance,�and�data�collection�of�litter�catchment�devices.�



          
   

        
        

 
             

              
             

               
                   

             
              

                
      

 
 

                
               

              
               

        

 

  

Aligning�Data�with�Purpose:�Southwest�Florida�Water�Management�District’s�Data�
Governance�Journey�
Sandie�Will,�Catherine�Wolden,�and�Robin�Speidel�

Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�

Strategic�alignment�of�data�collection�activities�is�essential�to�support�effective�decision-making.�To�
ensure�the�optimal�use�of�its�data�collection�resources,�the�Southwest�Florida�Water�Management�
District�(SWFWMD)�has�implemented�a�data�governance�framework.�This�presentation�will�provide�an�
overview�of�SWFWMD’s�data�governance�process,�including�the�key�drivers�that�led�to�its�development,�
as�well�as�the�policies,�roles,�and�workflows�that�are�now�in-place�to�guide�data�collection�efforts.�It�will�
also�touch�on�how�the�SWFWMD’s�governance�model�promotes�collaboration�between�technical�and�
business�units,�enhances�data�quality,�and�aligns�with�broader�organizational�goals.�By�sharing�lessons�
learned�and�key�milestones,�this�session�aims�to�inform�other�agencies�and�entities�in�developing�or�
refining�their�own�data�governance�strategies.�

BIO:�Catherine�is�the�Manager�of�the�Water�Quality�Monitoring�Program�at�the�Southwest�Florida�Water�
Management�District.�She�has�over�20�years�of�experience�implementing�and�managing�water�quality�monitoring�
projects.�Her�areas�of�expertise�include�surface�water�quality�monitoring�design,�data�management,�quality�
assurance�and�interagency�coordination.�She�is�also�actively�involved�in�statewide�initiatives�to�improve�data�
sharing�and�collaboration�among�water�resource�agencies.�



       
    

     
     

 
                

                 
              

             
                

                 
              
            

             
             
          

               
              
             

             
            

             
 

 
 

                  
                  

         

  

A�SPATIOTEMPORAL�ASSESSMENT�OF�URBANIZATION�AND�CYANOBACTERIA�
PROLIFERATION�IN�POLK�COUNTY�
Savanna�Wooten,�Matthew�N.�Waters�

Auburn�University,�Auburn,�AL,�USA�

Polk�County�is�the�ninth�most�populous�and�fastest�growing�county�in�Florida.�Additionally,�the�county�
contains�over�300�lakes,�roughly�a�quarter�of�which�are�impaired.�Efforts�to�mitigate�nutrient�loading�and�
ensuing�eutrophication�in�these�systems�range�from�chemical�(e.g.,�alum�treatment)�to�physical�(e.g.,�
sediment�dredging)�to�natural�(e.g.,�rain�garden�construction,�stormwater�retrofits)�with�mixed�results.�
Here,�we�combine�results�from�a�paleolimnological�study�of�Lakes�Parker�and�Howard�spanning�the�last�
~150�years�with�results�from�a�surface�sediment�inventory�of�19�urban�lakes�throughout�Polk�County�to�
understand�urban-specific�drivers�of�pollutant�loading�and�algal�community�change�in�both�managed�and�
unmanaged�systems.�We�leverage�a�biogeochemical�dataset�including�measurements�of�heavy�metals�
and�nutrients�with�the�primary�producer�biomarkers�of�photosynthetic�pigments�and�cyanotoxins�as�
response�variables.�From�the�paleolimnological�dataset,�we�find�that�nutrient�loading,�primary�producer�
increases�and�cyanobacteria�dominance�happen�contemporaneously�between�the�two�unconnected�
lakes.�Further,�the�onset�of�persistent�cyanobacteria�dominance�in�both�lakes�occurs�around�2000�CE,�
following�decades�of�nutrient�loading�and�subsequent�management�and�policy�efforts.�In�the�surface�
sediment�dataset,�impervious�surface�cover�is�most�strongly�correlated�with�the�pigment�aphanizophyll�
(R2�=�0.622),�representing�N-fixing�cyanobacteria.�Across�these�two�datasets,�both�cyanobacteria�and�
aphanizophyll�dominance�correspond�with�declines�in�N/P.�Collectively,�these�results�underscore�the�
challenges�inherent�in�managing�urban�systems�and�the�unique�impacts�conferred�by�urban-associated�
infrastructure.�

BIO:�Savanna�Wooten�is�a�PhD�candidate�at�Auburn�University.�Her�graduate�work�is�focused�on�the�relationship�
between�urbanization�and�water�quality,�relying�heavily�on�lake�sediments�from�Polk�County,�FL.�She�has�also�held�
environmental�roles�in�the�private,�government�and�non-profit�sectors.�



         
           

       
       

 
             

                 
              

                   
             

                
              

               
             
                

              
              

              
               

          
 
 

                   
               

              
    

 

  

SWOT�Satellite�Observations�of�Reservoir�Storage�Declines�from�Sedimentation�
Fangfang�Yao1,�J.�Toby�Minear2,�Balaji�Rajagopalan2�and�Shawn�Landry1�

1University�of�South�Florida,�Tampa,�FL,�USA�
2University�of�Colorado�Boulder,�Boulder,�CO,�USA�

Reservoirs�provide�important�socioeconomic�functions�that�sustain�water,�food,�and�energy�security�and�
reduce�the�risk�of�flooding.�Reservoir�storage�capacity�is�steadily�being�lost�to�sediment�trapped�in�the�
reservoir,�undermining�the�associated�benefits�to�society.�In�the�United�States,�model�estimates�suggest�
that�reservoir�storage�per�capita�has�declined�by�35%�over�the�past�50�years�as�a�combined�result�of�
sedimentation�and�population�growth.�The�reduction�in�reservoir�capacity�due�to�sedimentation�is�
expected�to�increase�with�time�without�a�substantial�reworking�of�reservoir�operating�rules�and�policy�to�
allow�for�sediment�management.�Our�knowledge�of�reservoir�sedimentation�rates�and�trends�is�limited�
due�to�the�expense�of�sedimentation�surveys�and�challenges�in�modeling�sediment�deposits�in�reservoirs.�
Satellites�can�capture�sediment�deposits�through�repeated�observations�of�reduced�inundation�areas�to�
sediment�at�different�water�levels�and�have�been�utilized�for�estimating�sedimentation�rates�for�dozens�of�
reservoirs.�In�this�presentation,�we�will�show�new�opportunities�from�NASA’s�recent�mission,�Surface�
Water�and�Ocean�Topography�(SWOT),�to�estimate�sedimentation�rates�using�a�novel�and�generic�
method.�This�work�is�highly�relevant�to�sustainable�water�resources�management�given�that�
sedimentation�is�a�major�factor�impacting�reservoir�capacity�for�which�we�are�increasingly�dependent�for�
controlling�and�managing�water�resources�under�climate�extremes.�

BIO:�Dr.�Yao�is�an�assistant�professor�at�the�University�of�South�Florida.�He�is�specialized�in�hydrological�remote�
sensing�with�major�research�interests�in�hydrologic�extremes,�trends�and�drivers�of�freshwater�storage,�and�
reservoir�regulation�and�sedimentation.�He�has�worked�with�colleagues�from�multiple�disciplines�and�water�
practitioners�on�management.�



          
    
                  

                            
         
                    

             
 

             
             

            
            

            
 

              
             
            

              
              

           
 

             
             

              
                

              
            

             
           

            
    

 
             

              
                 

           
 
 

                   
               

            
     

  

Hotspots�of�Coastal�Groundwater�Risk:�Data–Model�Synthesis�of�Response�to�Sea-
Level�&�Climate�Change�
Melika�Yavari�Nia�1,�Harald�Klammler�2,�Michael�Annable�3,�Alberto�Canestrelli�4�and�James�W.�Jawitz�1�

1�Department�of�Soil,�Water�and�Ecosystem�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
2�Department�of�Geophysics,�Federal�University�of�Bahia,�Brazil�
3�Department�of�Environmental�Engineering�Sciences,�University�of�Florida,�Gainesville,�FL,�USA�
4�Department�of�Civil�and�Coastal�Engineering,�University�of�Florida,�Gainesville,�FL,�USA�

Coastal�groundwater�systems�are�on�the�frontlines�of�climate�change,�facing�compounded�pressures�
from�accelerating�sea-level�rise,�shifting�recharge�patterns,�and�intensive�human�use.�These�interacting�
pressures�threaten�freshwater�availability,�elevate�flood�risk,�and�undermine�the�resilience�of�
infrastructure�and�ecosystems�in�vulnerable�coastal�regions.�Sea-level�rise�pushes�groundwater�upward,�
raising�inland�water�tables�while�simultaneously�driving�saltwater�intrusion�from�the�coast.�

In�this�study,�we�adopt�a�dual�approach:�long-term�groundwater�level�observations�provide�empirical�
evidence�of�change,�while�a�reduced-order�model�predicts�groundwater�table�elevation�and�saltwater�
interface�depth.�The�model�conceptualizes�the�aquifer–ocean�system�as�two�vertically�coupled�
reservoirs,�consisting�of�a�freshwater�zone�between�water�table�and�saltwater�interface,�and�an�
underlying�saltwater�zone�connected�to�the�ocean.�This�allows�capturing�the�essential�dynamics�of�
coastal�groundwater�response�to�changes�in�recharge�and�sea�level.�

We�focused�on�long-term�groundwater�level�records�from�coastal�monitoring�wells�with�multi-decadal�
continuous�measurements�from�the�USGS�National�Water�Information�System�(NWIS).�Analysis�of�these�
records�revealed�that�most�sites�exhibit�clear,�discernible�long-term�trends�in�groundwater�levels�broadly�
consistent�with�regional�sea-level�rise�and�climate�change,�while�a�smaller�subset�shows�weak�or�noisy�
signals�likely�influenced�by�anthropogenic�disturbances�such�as�local�pumping�or�data�discontinuities.�To�
ensure�reliable�comparisons,�sites�with�consistent,�interpretable�trends�were�categorized�and�prioritized�
for�further�analysis.�These�selected�monitoring�wells�were�compared�with�reduced-order�model�outputs�
that�incorporated�local�climate�conditions�and�site-specific�hydraulic�conductivity�derived�through�
recession�analysis,�enabling�an�integrated�assessment�of�observed�and�modeled�coastal�groundwater�
response�to�sea-level�rise.�

This�comparison�not�only�validated�the�reduced-order�framework�but�also�clarified�the�mechanisms�
driving�variability�across�different�coastal�settings.�Finally,�the�validated�model�was�applied�to�future�sea-
level�rise�scenarios�to�identify�regions�most�at�risk�of�water�table�rise�and�saltwater�intrusion,�highlighting�
geographic�hotspots�of�vulnerability�where�adaptation�measures�are�most�urgently�needed.�

BIO:�Melika�Yavari�Nia�is�a�Ph.D.�student�in�Soil,�Water�and�Ecosystem�Sciences�Department�at�the�University�of�
Florida.�Her�research�focuses�on�coastal�groundwater�response�to�sea-level�rise�and�climate�change,�integrating�
long-term�groundwater�observations�with�the�reduced-order�model�to�predict�water-table�elevation�and�saltwater-
interface�depth�in�coastal�regions.�



       
             

    
             

         
           
             

 
              

              
              

            
             

             
             
            

             
              

               
            
              

              
               

            
             

             
              

             
        

 
 

                   
             

             
    

 

  

Analytical�Prediction�of�Estuarine�Salinity�and�Hysteresis�
Mohsen�Yavary�Nia1,�Alberto�Canestrelli1,�Harald�Klammler2,�Michael�D�Annable3,�Daniele�Pinton1�and�
James�W�Jawitz4�

1University�of�Florida,�Department�of�Civil�and�Coastal�Engineering,�Gainesville,�FL,�USA�
2Federal�University�of�Bahia,�Institute�of�Geosciences,�Salvador,�Brazil�
3University�of�Florida,�Department�of�Environmental�Engineering�Sciences,�Gainesville,�FL,�USA�
4University�of�Florida,�Department�of�Soil,�Water,�and�Ecosystem�Sciences,�Gainesville,�FL,�USA�

Estuarine�salinity�is�a�critical�determinant�of�water�quality�that�influences�habitat�suitability,�nutrient�
cycling,�and�the�availability�of�freshwater�for�ecosystems�and�human�use.�Seasonal�changes�in�
freshwater�inflow�and�tidal�exchange�strongly�influence�salinity,�yet�field�observations�show�that�the�
salinity-discharge�relationship�is�not�unique.�Instead,�estuarine�salinity�exhibits�a�time-lagged�response�
to�hydrologic�forcing,�forming�hysteretic�loops�that�reflect�system�memory�and�delayed�adjustment.�
These�nonlinear�dynamics�complicate�the�prediction�of�salinity�extremes�that�affect�aquatic�populations�
and�habitats,�freshwater�intakes�for�drinking,�farming�and�industry,�and�coastal�ecosystem�health.�
This�study�introduces�a�transient�reduced-complexity�model�that�analytically�predicts�spatially�averaged�
seasonal�salinity�while�explicitly�accounting�for�the�time-dependent�interaction�between�riverine�and�tidal�
discharges.�Derived�from�water�and�salt�mass�conservation,�the�model�incorporates�a�constant�estuary�
size�and�variable�river�and�tidal�discharges�to�reproduce�observed�hysteresis�loops.�Application�to�11�
estuaries�spanning�diverse�climatic�and�geomorphic�settings�demonstrates�that�the�model�accurately�
captures�observed�salinity�variations�and�loop�structures,�with�mean�absolute�errors�below�2�psu.�
Results�demonstrate�that�the�maximum�vertical�loop�size,�a�measure�of�hysteresis�magnitude,�scales�
positively�with�estuarine�response�time,�highlighting�the�role�of�storage�volume�and�mixing�in�regulating�
salinity�variability.�Estuaries�with�shorter�response�times�approach�steady-state�behavior�relatively�fast,�
while�larger�systems�exhibit�pronounced�transient�delays�and�hysteresis.�By�linking�hydrologic�forcing,�
estuary�size,�and�salinity�variability,�this�framework�provides�a�physically�based�and�computationally�
efficient�decision-support�tool�for�managers�and�stakeholders.�It�can�be�used�to�anticipate�seasonal�
salinity�changes�affecting�aquatic�species,�drinking-water�sources,�and�agricultural�uses,�and�to�guide�
sustainable�ecosystem�management�under�climate�and�sea-level-rise�scenarios.�

Bio:�Mohsen�Yavary�Nia�is�a�Ph.D.�candidate�in�Civil�and�Coastal�Engineering�at�the�University�of�Florida.�His�
research�focuses�on�reduced-complexity�modeling�of�estuarine�salinity�dynamics,�providing�a�physically�grounded�
framework�to�elucidate�system�memory,�nonlinear�responses,�and�implications�for�ecosystem�processes�and�
coastal�water�resource�management.�



         
    

       
     

        
 

               
            

                  
             

             
             

             
             

                
            

              
             

            
          

             
               
            

          
           

 
 

              
               

          

  

Correcting�the�Climate�Conversation:�What�Drives�Experts�to�Challenge�
Misinformation�on�Social�Media?�
Masoud�Yazdanpanah�1,�Maryam�Tajeri�Moghadam�2�

1University�of�Georgia,�GA�USA�
2Gorgan�University�of�Agricultural�Sciences�and�Natural�Resources�

Climate�change�is�one�of�the�greatest�environmental�and�social�challenges�of�the�twenty-first�century,�
posing�profound�consequences�for�ecosystems,�food�security,�and�sustainable�development.�In�this�
context,�social�media�play�a�dual�role,�as�they�can�both�enhance�public�awareness�and�contribute�to�the�
spread�of�misinformation�about�climate�change.�The�dissemination�of�such�information�undermines�trust�
in�science,�creates�social�confusion,�and�reduces�participation�in�environmental�actions.�Although�users�
have�opportunities�to�correct�misinformation,�there�is�limited�knowledge�regarding�the�predictors�of�
corrective�tendencies,�especially�among�experts.�This�study�employs�the�extended�Theory�of�Planned�
Behavior�(TPB)�to�identify�factors�influencing�agricultural�extension�experts'�willingness�to�correct�climate�
change�misinformation�on�social�media. Data�were�collected�through�a�survey�of�200�extension�experts�in�
Kohgiluyeh�and�Boyer-Ahmad�province,�located�in�southwestern�Iran,�and�analyzed�using�structural�
equation�modeling�(SEM).�The�results�showed�that�the�constructs�of�attitude�(instrumental�and�affective),�
injunctive�norms,�perceived�behavioral�control,�and�moral�norms�directly�affected�willingness�to�correct�
misinformation�about�climate�change,�while�organizational�support,�beliefs,�and�values�of�self-
transcendence�and�self-enhancement�had�indirect�effects�on�experts’�willingness.�Organizational�
support�emerged�as�the�strongest�predictor�of�behavioral�willingness�to�correct�misinformation.�Overall,�
this�study,�by�integrating�cognitive�and�value-based�factors,�enhances�the�explanatory�power�of�TPB�in�
the�context�of�climate�misinformation�correction,�and�provides�valuable�theoretical�and�practical�
evidence�for�designing�effective�communication�and�educational�interventions,�strengthening�experts’�
corrective�actions�on�social�media,�and�improving�crisis�management.�

BIO:�Dr.�Masoud�Yazdanpanah.�Specializing�in�conservation�social�science�and�evaluation,�Masoud�explores�the�
human�dimensions�of�sustainability.�His�work�focuses�on�social�acceptance�of�natural�resource�management�and�
the�evaluation�of�programs�that�drive�environmental�and�societal�change�



           
   

     
                

 
                

                
               

                 
               

                
             

             
               
              

                  
              

                
                 

                 
                

 
 

                   
                     

            

  

Long- and�Short-Term�Impacts�of�Lake�Dry-Downs�on�Groundwater�Geochemistry�for�
a�Sinkhole�Lake�
Kyle�Compare�and�Ming�Ye�

Department�of�Earth,�Ocean�&�Atmospheric�Science,�Florida�State�University,�1011�Academic�Way,�Tallahassee,�FL,�32306�

Lake�Jackson�in�Florida,�USA�has�experienced�multiple�lake�dry-downs,�in�which�the�lake�partially�drained�
through�sinkholes�within�the�lakebed�into�the�karstic�Upper�Floridan�aquifer.�This�study�focused�on�the�
lake�dry-downs�in�2021�–�2022�and�investigated�their�impacts�on�groundwater�geochemistry�at�a�
groundwater�monitoring�well�about�5.6�miles�(9�km)�downgradient�of�the�lake�and�at�Wakulla�Springs,�a�
first-magnitude�spring�about�20�miles�(32�km)�downgradient�of�the�lake.�Major�ion�concentrations�were�
measured�for�water�samples�collected�at�the�lake,�the�monitoring�well,�and�the�spring�throughout�the�dry-
down�occurrences�to�monitor�hydrochemical�changes�over�these�events.�Following�the�dry-down�events,�
the�hydrochemical�facies�at�the�monitoring�well�shifted�from�a�calcium�magnesium�bicarbonate�
hydrochemical�facies�to�a�mixed�type�hydrochemical�facies,�followed�by�a�return�to�the�original�
hydrochemical�facies�within�eight�days.�Notable�shifts�in�ionic�concentrations�were�marked�by�decreases�
in�calcium�and�sharp�increases�in�sulfate�and�fluoride,�suggesting�that�a�pulse�of�lake�water�diluted�the�
calcium�carbonate-rich�aquifer�water�and�transported�ions�from�weathered�minerals�in�a�confining�unit�
below�the�lakebed.�These�chemical�impacts�were�not�observed�at�Wakulla�Springs,�suggesting�that�the�
lake�water�was�undetectable�after�flowing�20�miles�(32�km)�in�the�carbonate�aquifer.�This�study�showed�
for�the�first�time�in�literature�that,�while�lake�dry-downs�had�notable�short-term�impacts�on�the�water�
chemistry�of�karst�aquifers,�these�impacts�did�not�persist�over�long�time�periods�or�long�distances.�

BIO:�Ming�Ye�is�a�Professor�in�the�Department�of�Earth,�Ocean,�and�Atmospheric�Science�at�Florida�State�University�
(FSU).�He�received�a�Ph.D.�degree�in�Hydrology�from�the�University�of�Arizona�in�2002,�and�joined�FSU�in�2007.�He�
has�extensive�experience�in�numerical�modeling,�field�investigation,�and�laboratory�analysis.�



            
  

        
 
                   

            
           

              
               

        
 

                 
               

              
              

          
           

               
 

 
                 

             
             

            
         

 
 

                  
                 

           

  

Application�of�Central�Springs�Model�(CSM)�in�Spring�MFL�Evaluation�in�SWFWMD�
Hua�Zhang�

Southwest�Florida�Water�Management�District,�Brooksville,�FL,�USA�

The�Central�Springs�Model�(CSM)�is�a�groundwater�flow�model�jointly�developed�in�2024�by�the�St.�Johns�
River�Water�Management�District�(SJRWMD)�and�the�Southwest�Florida�Water�Management�District�
(SWFWMD).�Representing�hydrologic�conditions�from�2005-2018,�the�model's�steady-state�and�transient�
versions�were�rigorously�calibrated�to�groundwater�levels,�river�baseflow,�spring�flow,�and�lake�leakance�
using�a�combination�of�a�priori�knowledge�and�automated�procedures.�Input�from�technical�experts�and�
stakeholders�further�enhanced�the�model's�performance�and�applicability.�

The�CSM�is�a�key�tool�for�quantifying�the�impacts�of�groundwater�withdrawals�on�aquifer�water�levels,�
river�baseflows,�and�spring�discharges�in�the�northern�planning�region�of�SWFWMD.�It�supports�regional�
water�supply�planning,�minimum�flows�and�levels�(MFL)�evaluations,�and�regulatory�decisions.�The�model�
has�been�successfully�applied�to�evaluate�how�current�and�future�groundwater�demands�may�affect�
MFLs�established�for�first-magnitude�springs�(Rainbow,�Crystal�River/King�Bay,�Homosassa,�
Chassahowitzka,�and�Weeki�Wachee)�and�the�second-magnitude�Gum�Slough�spring�system.�
Simulations�indicate�that�most�of�these�spring�MFLs�will�be�met�despite�projected�increases�in�
withdrawals.�

Model�results�predict�that�drawdown�in�the�Upper�Floridan�Aquifer�(UFA)�will�remain�under�one�foot�in�
most�areas.�However,�greater�impacts�are�anticipated�in�northeast�Sumter�and�western�Hernando�
counties�due�to�concentrated�public�supply�withdrawals.�To�mitigate�these�potential�effects,�targeted�
management�strategies�are�being�promoted,�including�enhanced�monitoring,�conservation,�the�use�of�
reclaimed�water,�and�the�development�of�alternative�water�supplies.�

BIO:�Dr.�Zhang�is�a�chief�hydrogeologist�with�more�than�20�years�of�experience�developing�hydrologic�and�water�
quality�models�of�groundwater�and�surface�water.�He�has�played�key�roles�in�developing�regional�models�including�
CSM,�EXFTX,�INTB,�DWRM,�SWUCA,�PRIM�for�planning�and�regulatory�purposes.�



         
  

         
      

      
       

 
             

              
            

               
              

               
               

                
           

               
             

             
             

             
             

             
            

          
            

             
             
             

 
 

                    
              

              
 

 

  

Improving�Effectiveness�and�Efficiency�of�Hydrologic�Modeling�Using�Multiple�
Spatial�Scales�
Yu�Zhang1,�Jeffrey�Geurink2,�Kshitij�Parajuli2,�and�Dingbao�Wang3�

1Michael�Baker�International,�Orlando,�FL,�USA�
2Tampa�Bay�Water,�Clearwater,�FL,�USA�
3University�of�Central�Florida,�Orlando,�FL,�USA�

The�Integrated�Hydrologic�Model�(IHM)�dynamically�couples�HSPF�with�MODFLOW�to�simulate�surface�
water�and�groundwater�systems�and�their�feedback.�The�IHM�includes�a�subdomain�and�multi-scale�
modeling�(SMSM)�framework�which�is�demonstrated�through�application�of�the�Integrated�Northern�
Tampa�Bay�(INTB)�model.�The�INTB�model�is�a�well-calibrated�regional�application�of�the�IHM.�Decision-
makers�can�employ�the�SMSM�framework�to�improve�efficiency�and�effectiveness�of�water�resources�
management�by�both�reducing�simulation�time�and�applying�a�spatial�scale�appropriate�for�the�decision�
support�needs.�As�a�demonstration,�the�framework�is�applied�to�the�ANCLOTE�model�which�represents�
the�Anclote�River�Watershed�as�a�subdomain�(3%)�of�the�INTB�model�domain.�The�ANCLOTE�model�
includes�both�large- and�small-scale�representations�with�groundwater�boundary�conditions�derived�
from�INTB�model�output.�Simulations�are�conducted�for�both�scales�of�the�ANCLOTE�model�using�
historical�inputs�consistent�with�the�INTB�calibration�and�verification�periods.�Simulation�results�for�
flows,�heads,�and�evapotranspiration�within�the�Anclote�River�Watershed�are�compared�and�evaluated�
between�the�original�single-scale�INTB�model�and�the�ANCLOTE�model,�providing�a�comprehensive�
assessment�of�consistency�and�accuracy�in�multi-scale�performance.�The�SMSM�framework�is�expected�
to�improve�representation�of�dynamic�hydrologic�processes�and�to�increase�confidence�in�scenario�
evaluations�by�capturing�local�climatic,�hydrologic,�and�physical�differences.�In�particular,�the�framework�
is�expected�to�better�represent�cross-scale�groundwater–surface�water�interactions�and�to�reduce�
boundary-condition�uncertainties�when�scaling�down.�The�framework�preserves�transferability�of�
calibrated�parameters�across�scales�and�supports�more�targeted�evaluation�of�resource�management�
alternatives.�By�integrating�subdomain�detail�with�regional�system�context,�the�SMSM�framework�can�
advance�assessments�of�water�supply�and�ecosystem�sustainability,�wellhead�protection�zones,�and�the�
impacts�of�sea-level�rise�and�climate�change�on�water�resources�in�study�regions.�

BIO:�Dr.�Yu�Zhang�is�a�Civil�Associate�in�Water�Resources�at�Michael�Baker�International.�She�has�five�years�of�
experience�using�the�Integrated�Hydrologic�Model�(IHM)�to�quantify�anthropogenic�and�climate�impacts�on�
hydrology.�Her�current�work�focuses�on�hydrologic�modeling�to�support�stormwater�management�and�resilience�
planning.�



         
             

      
          

       
        
         
            

 
             

             
               

                 
         

 
                

                 
                

                  
                

              
             

               
               

                    
                
                  

          
 

                
              

 
 

                 
                   

             

 

  

Biochar�Adsorption�of�PFAS,�with�Emphasis�on�Biosolid�Biochar�
Andrew�R�Zimmerman1,�Nishika�Samarakoon1,�Erlend�Sørmo,2,3,�Hans�Peter�H.�Arp2,4,�Nicolas�Estoppey2,�
Aleksandar�I.�Goranov5,�Gerard�Cornelissen2,3�

1University�of�Florida,�Dept.�of�Geological�Sciences,�Gainesville,�FL,�USA�
2�Norwegian�Geotechnical�Institute,�Oslo,�Norway�
3�Norwegian�University�of�Life�Sciences,�Ås,�Norway�
4�Norwegian�University�of�Science�and�Technology,�Trondheim,�Norway�
5�Department�of�Chemistry�and�Biochemistry,�Old�Dominion�University,�Norfolk,�VA,�USA�

Biochar�is�produced�by�the�incomplete�combustion�of�biomass�in�an�oxygen-limited�environment�
(pyrolysis).�It�can�have�both�hydrophilic�and�hydrophobic�functional�groups,�a�heterogeneous�porous�
structure�and�large�surface�area�that�can�bind�pollutants�including�in�PFAS�in�contaminated�soil.�
Application�of�biochar�to�soil�has�the�sustainable�side�effect�of�providing�long�term�carbon�storage,�which�
in�turn�counteracts�climate�change,�and�increasing�soil�fertility.�

Over�the�past�five�years,�we�have�carried�out�adsorption�experiments�to�determine�the�effectiveness�of�
biochar�of�various�types�in�reducing�PFAS�leaching�from�soils,�and�the�mechanisms�and�controls�of�PFAS�
adsorption.�This�talk�presents�an�overview�of�our�findings�which�include:�1)�An�amendment�of�20%�
biochar�reduces�PFOS�leachate�concentration�by�86%�in�low�TOC�soil�but�is�less�effective�in�high�TOC�
soil.�2)�Effectiveness�of�PFAS�sorption�is�greater�for�sewage�sludge�biochar�than�wood-based�biochar�and�
similar�to�activated�carbons.�3)�The�PFAS�adsorption�ability�of�biochar�increases�proportionally�with�
PFAS-fluorocarbon�chain�length,�demonstrating�the�role�of�hydrophobic�interactions�in�reduction�of�PFAS�
leaching.�4)�Reduction�in�PFAS�leaching�by�biochar�is�proportional�to�its�activation�degree�and�
temperature�and�can�be�predicted�by�its�condensed�aromatic�carbon�content.�5)�PFAS�sorption�capacity�
is�linked�to�biochar�pore�volume�and�surface�area�within�pore�diameters�ranging�3�–�10�nm.�6)�Biochar�iron�
content�is�related�to�its�PFAS�sorption�ability,�particularly�for�short�chain�PFAS,�by�providing�positively�
charged�surfaces�that�bind�PFAS�head�groups.�Iron�content�of�biomass�may�also�be�a�factor�in�creating�
pores�in�the�nanopore�range�needed�for�PFAS�sorption.�

These�results�point�to�the�great�potential�of�biochar,�particularly�that�produced�from�sewage�sludge�or�
biosolids,�to�stabilize�PFAS�in�contaminated�soil,�or�serve�as�a�co-amendment�with�biosolids.�

BIO: Dr. Zimmerman is an organic geochemist and Professor of Geological Sciences at the University of Florida. 
His focus over the past 15 years has been on pyrogenic carbon, particularly the conversion of waste biomass to 

charcoal (biochar) for contaminant adsorption and soil carbon sequestration for climate change mitigation. 



         
        

         
 

          
             

           
               

               
              

                  
                

      
 

               
               
               

              
                

            
             

               
                 

       
 
 

                  
               

             

 

Enhanced�Aquifer�Recharge�in�the�Santa�Fe�River�Basin�
Warren�Zwanka,�P.G.�and�Amy�Brown,�P.G.,�PhD�

Suwannee�River�Water�Management�District,�Live�Oak,�FL,�USA�

Suwannee�River�Water�Management�District’s�(SRWMD’s)�hydro-geologic�framework�provides�unique�
challenges�when�conceptualizing�aquifer�recharge�projects.�The�Upper�Floridan�Aquifer�(UFA),�SRWMD’s�
primary�freshwater�source,�receives�recharge�and�subsequently�provides�riverine�baseflow�and�
discharges�for�over�450�springs�all�within�relatively�short�distances�across�the�landscape.�Furthermore,�
most�surface�water�sources�available�for�aquifer�recharge�ultimately�drain�internally�to�the�UFA�and�
already�contribute�to�the�groundwater�system.�Water�resource�development�projects�located�in�the�
Santa�Fe�River�Basin�to�assist�in�the�recovery�of�Lower�Santa�Fe/�Ichetucknee�(LSFI)�rivers�and�springs�
minimum�flows�and�levels�(MFLs)�are,�therefore,�limited�in�sources�and�scope;�and�must�be�strategically�
located�to�maximize�aquifer�residence�time.�

Beginning�in�early�2024,�SRWMD�began�identifying�surface�water�sources�with�surplus�water�that�could�
be�stored�for�later�release,�recharged�more�efficiently�by�restoring�natural�karst�connections,�or�treated�
for�immediate�recharge�to�benefit�the�LSFI�MFLs.�Recharge�concepts�include�drainage�wells,�slow-rate�
and�rapid�infiltration�basins�(RIBs),�sinkhole�alluvium�removal,�and�reduction�of�evaporative�losses�from�
open�UFA�exposures.�Initially,�SRWMD�developed�15�project�concepts,�but�has�eliminated�several�due�to�
numerous�challenges�including�project�site�access�difficulties,�land�ownership,�availability�of�surplus�
surface�water,�surface�water�quality�and�treatment�concerns,�and�other�cost-benefit�limitations.�
Remaining�concepts�that�SRWMD�continues�to�develop�include�a�flood�storage�project�in�Alachua�County�
near�Rocky�Creek,�a�drainage�well�project�in�Columbia�County�near�Little�Suwannee�Creek,�and�a�RIB�
project�in�Gilchrist�County�near�Cow�Creek.�

BIO:�Warren�Zwanka�is�SRWMD’s�Chief�Hydrogeologist�with�over�30�years�of�experience�at�both�St.�Johns�and�
Suwannee�River�Water�Management�District.�He�is�currently�applying�his�understanding�of�North�Florida’s�hydro-
geology�in�the�development�of�aquifer�recharge�project�concepts�to�recover�MFL�waterbodies�
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	SheillaC.Apio,NasrinAlamdari
	DepartmentofCivilandEnvironmentalEngineering,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,Tallahassee,FLUSA
	Spatialcomplexityofimpervioussurfaceshinderstheaccuratepredictionofrunoffandinfiltrationinurbancatchments.PriorstudiesoftenuselumpedmetricssuchasTotalImperviousArea(TIA)andEffectiveImperviousArea(EIA)toquantifytheoverallextentofimperviouscover.However,thesemetricsignorespatialconfigurationandheterogeneityofimperviouspatches.Thisomissioncanstronglyaffecthydrologicalresponsesbyoverestimatingfloodpeaks,therebyreducingthereliabilityoftheresultsforurbanwatermanagementstrategies.
	Thisresearchaimstoexaminehowthespatialconfigurationandheterogeneityofimpervioussurfacesinfluencerunoffandinfiltrationinahighlyurbanizedwatershed.ThewatershedwasdevelopedintheStormWaterManagementModel(PCSWMM)using15yearsofobservations.Differentstormsandalternativeimperviouslayoutswillbetestedtoevaluatetheirimpactonurbanhydrology.Thelayoutswillbedevelopedtovary3aspectsoftheimperviouspattern:(i)connectivitytodrainage,(ii)degreeofclusteringversusfragmentation,and(iii)placementrelativetoflowpaths.Foreachlayout,s
	TorelatespatialmetricstohydrologicresponsefromPCSWMM,thestudywillapplytwoglobalsensitivityanalysismethods(VARSandSobol)toidentifyinfluentialspatialconfigurationmetrics.RelationshipsbetweenPCSWMMhydrologicresponsesandspatialmetricswillbequantifiedusingcorrelations,multivariateregression,ElasticNetregression,andGeneralizedAdditiveModels(GAMs).
	Findingswillinformstormwaterdesignthataccountsforthespatialarrangementofimpervioussurfaces,withthegoalofincreasinginfiltrationandreducingsurfacerunoff.Byidentifyingconsistentrelationshipsbetweenspatialpatternsandhydrologicalresponses,thestudywillsupporttargetedlandscapereconfiguration.Ultimately,thisresearchcansupportcitiestoadoptresilient,spatiallyinformedstormwaterstrategiessuitedtocontinuedurbangrowthandchangingrainfallregimes.
	Sheillaisacivilengineerwith5years’experienceinconductinghydrologicstudies,hydraulicdesignofdrainagesystems,andwater-managementplanning.CurrentlypursuingherPhDinurbanstormwatermanagementattheFAMU–FSUCollegeofEngineering,Sheillacontinuestoadvanceherinterestindrivingsustainabilityandclimate-resilientstormwaterplanningforgrowingcities.
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	MauricioE.Arias,DavidA.Kaplan,QiongZhang,HungQ.Nguyen,SajadSoleymaniHasani,EnriqueOrozcoLopez,ScottLeeYoung,MaitaneOlabarrieta
	DepartmentofCivilandEnvironmentalEngineering,UniversityofSouthFlorida,Tampa,FL,USAEngineeringSchoolofSustainableInfrastructure&Environment,UniversityofFlorida,Gainesville,FL,USA
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	WaterqualityisacriticalissueinsouthFlorida,whereamajormetropolishassprawledalongavastnetworkofinterconnectedwaterecosystems,includingLakeOkeechobeeandtheCaloosahatcheeandSt.Lucieestuaries.Controlofnutrientsandalgalbloomshasbeenattheforefrontofthemanagementdiscourseaboutthiswaternetwork.
	Computationalmodelingisnotnewintheregion,butprocess-basedmodelsalonehavenotbeenabletofullycapturevariabilityandextremesinwaterqualityindicatorsthatdrivemajorecologicalandsocietalimpacts.Consideringthischallenge,ourinterdisciplinaryteamhasbeendevelopingacomputationalplatformtoaccuratelypredictkeyeutrophicationindicatorsatmultiplelocationsalongthesouthFloridawaternetwork.Thistalkwillprovideanoverviewoftheseefforts,withemphasisoncoupled,MachineLearning-basedpredictivemodels.
	AnXGBoostalgorithmisusedtopredictnutrientpatternsinLakeOkeechobee,withSHapleyAdditiveexPlanationssuggestingthatturbidity,lakestage,andwatertemperaturearethemainpredictors.AlgalbiomassalongthecanalsconnectingthelakewiththeestuarieswassuccessfullypredictedusingXGBoostandRandomForestalgorithmswithatimelagofupto14days.Toimprovetheexplanatorynatureandpredictivepowerofthesemodels,theyarebeingfurthertrainedwithsimulationsfromprocess-based3Dhydrodynamicmodels.
	TheforementionedmodelswillbedrivenbyTransformerNeuralNetwork(TNN)generating10-dayforecastsofwaterquantitythatconsiderwateroperationsschedulesaswellasprecipitationforecasts.Thisforecastsystemisdevelopedincollaborationwithstateandfederalwatermanagementagencies,withthegoalofinfluencingthedecision-makingprocessforwatermanagementinSouthFlorida.
	Together,theseeffortsadvancethedevelopmentofanoperationalwaterqualityforecastingframework,providingapathwaytowardmoreinformedandadaptivemanagementofsouthFlorida’sinterconnectedaquaticsystems.
	MauricioAriasisanassociateprofessorofwaterresourcesandenvironmentalengineering.Hehaspublished80peer-reviewedarticlesintopscientificjournalsandhehasbeenaninvestigatorin18researchprojects.HerecentlyreturnedfrombeingaFulbrightScholarinMexico.HeenjoyspaddlingalongtheHillsboroughriver.
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	1
	2
	1

	Maintainingahighlevelofwatersupplyreliabilitywhilemeetingfinancialobligations—suchashonoringdebtcovenantsandensuringaffordablecustomerrates—isacorechallengeforwaterutilities.Balancingtheseobjectivesisfurthercomplicatedbyuncertaintiesinwaterdemandprojectionsandhydroclimaticvariability.
	Financialperformancestandardsareessentialtosustainingstrongcreditratingsandfavorableborrowingterms.Traditionally,utilitiesidentifythetimingandcapacityofnewsupplyinfrastructurebeforeconductingfinancialviabilityassessments,treatingthesestepsassequentialandbasedonsingle,deterministicfutureconditions.Thisapproachcanleadtoover-orunder-investmentininfrastructure.
	Toaddressthislimitation,TampaBayWateranditsuniversitypartnersdevelopedastate-of-the-practicedecisionsupportframeworkthatintegratessystemyieldandreliabilitymodeling(SystemwideReliabilityEvaluation,SWRE)withaFinancialRiskAssessmentTool(FRAT).ThecoupledSWRE–FRATframeworkenablesTampaBayWatertojointlyexplorethesupply–demand–financenexusunderawiderangeoffuturescenarios.Thisintegrationquantifieshowuncertaintiesinhydrology,demandgrowth,andfinancialconditionsaffectkeyperformancemetricssuchasdebtcoverageratiosandouru
	Moreover,theframeworksupportsstrategicexplorationofinfrastructureandfinancialadaptationpathways—examiningquestionssuchas:Whataretheimplicationsofintroducinganewsupplyprojectinagivenyear?andWhatistheoptimaltimingforbondissuanceundervaryingassumptionsofinflation,interestrates,andrepaymentstructures?Together,thesecapabilitiesofferutilitiesarobust,risk-informedapproachtoaligninginfrastructureinvestmentwithlong-termfinancialsustainability.
	Dr.AsefaleadstheSystemsDecisionSupportgroupatTampaBayWater.Hisgroupdevelopsandimplementsavarietyofdecisionsupportmodelstoguidetheagency’sweek-to-weekoperations,seasonalresourcesallocation,annualbudgeting,resourcesassessment,long-termwatersupplyandfinancialplanning,andclimateadaptation.
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	A.T.Ayodele,A.Joshi,L.A.Warner,S.Hundemer,&J.Loizzo
	DepartmentofAgriculturalEducationandCommunication,UniversityofFlorida,Gainesville,FL,USA
	Florida’srapidpopulationgrowthandrelianceongroundwaterhasintensifiedconcernsaboutwaterscarcity,makingresidentialirrigationrestrictionsacriticalconservationtool.Thisstudyexaminedstrategiestoincreasecompliancewiththeserestrictionsthroughastatewidemessageframingexperiment.Messageframingreferstotailoringcommunicationtohighlightspecificbenefitsorvaluessuchaslandscapeaestheticsorfinancialsavings.Floridaresidentswithin-groundirrigationsystems(N=256)wererandomlyassignedtooneoffivemessagetypes:aesthetic,environmenta
	TheElaborationLikelihoodModel(ELM)guidedtheresearchthatwillbesharedinthisposter.ELMexplainshowpeopleprocessandrespondtopersuasivemessages.Resultsshowedthatasinglemessageexposuredidnotsignificantlyincreaseresidents’likelihoodofseekinginformationaboutirrigationrestrictionsorpersonallyfollowingtherules.Awarenessofrestrictionswasalsorelativelylow,withjustoverhalfofrespondents(54.3%)reportingthattheyknewsuchrulesexisted.Instead,compliancewasmorestronglyassociatedwithfactorssuchasyearslivedinFlorida.
	Theposterwilldescribefindingsthatsuggestone-timemessageexposureisinsufficienttoinfluenceirrigationrestrictionawarenessorcompliancebehaviorwhilerepeatedandtailoredcommunicationsmaybemoreeffective.Beyondone-waymessaging,interactiveapproachesthatenabledialoguewithlocalexperts,combinedwithsimpleself-monitoringtoolslikeadjustableirrigationtimers,mayhelpstrengthencompliance.Thisposterwillhighlighttheseevidence-basedstrategiesbycomparingthetestedmessageframeswithaneutralmessageandpresentingwhatworkedandwhatdidnot.
	AdeyinkaAyodeleisagraduatestudentintheDepartmentofAgriculturalEducationandCommunication(AEC)attheUniversityofFlorida.Hisresearchfocusesonwaterconservationcommunication,landscaping,andurbansustainability.Heappliesbehavioralandcommunicationtheoriestoimprovepubliccompliancewithwaterpoliciesandpromotelong-termconservationpractices.
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	DepartmentofEarth,Ocean,andAtmosphericScience,FloridaStateUniversity,Tallahassee,FL,USA
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	DepartmentofBioengineering,CivilEngineering,andEnvironmentalEngineering,FloridaGulfCoastUniversity,FortMyers,
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	FL,USA
	DepartmentofSoil,Water,andEcosystemSciences,UniversityofFlorida,Gainesville,FL,USA
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	Theescalatinguseofpesticidesandfertilizersinagricultureposessignificantconcernsforwaterqualityandenvironmentalhealth.SouthFloridaisespeciallyvulnerableduetoitstropicalclimate,supportingintensiveyear-roundagricultureandfrequentpesticideandfertilizerapplication,elevatingthepotentialforcontaminationofsurfaceandgroundwatersystems.Theregion’sgeologyandporouslimestonepromoterapidinfiltration,increasingthevulnerabilityoftheUpperFloridanaquiferandnearbysurfacewaters.TheLakeTraffordwatershedinCollierCountyencompasse
	PaigeBabushkinisasenioratFloridaStateUniversitystudyingEnvironmentalScienceandPublicHealth.Withexperienceinhydrologicmodelingandwaterchemistry,sheplanstopursuegraduatestudies.Herresearchinterestscenteronsustainablefoodsystems,exploringhowprocessesaffectwaterquality,ecosystemhealth,climatechange,andpublichealth.
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	FloridaAgriculturalandMechanicalUniversity,Tallahassee,FL,USAFloridaStateUniversity,Tallahassee,FL,USA
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	Mosturbanareaschannelstormwaterthroughengineeredcollectionsystems(grayinfrastructure)anddischargeintonearbywaterbodies,usuallycarryinghighlevelsofpollutants.However,greeninfrastructuremakesuseofvegetation,soils,andothernaturalprocessestomanagewaterandprovideasafeandhealthyurbanenvironment.
	Inadditiontothesefunctionsofgreeninfrastructure,thereareseveralsocial,economicandenvironmentalbenefitstermedasco-benefits.Yet,amajorbarriertowiderGIadoptionisthatmanyoftheseco-benefitsarenotreadilyquantifiedandmonetized.Allocatingvalidmetricsandmonetaryvaluesispivotalfortheintegrationintodecision-makingprocesses.TheseeminglyunavailabilityofacomprehensivemonetaryvalueofGIco-benefitsmakestheminvisibleintraditionalcost-benefitappraisal.Asaresult,policymakersandplannersoftenstruggletojustifyGIinvestmentswhencom
	Overtheyears,progresshasbeenmadeinquantifyingtheseco-benefits.However,thesequantifiedco-benefitsarenotcomprehensiveandarelimitedtoafewgreeninfrastructures.Inadditiontothevaluationgap,muchisnotdoneonthecomprehensivespatialandtemporaldistributionofgreeninfrastructureco-benefitsinmonetaryterms.Again,thereislimitedknowledgeoninvestmentreturnsandthepersistenceofco-benefitsinthefaceofchangingclimateconditions.
	Thisstudy,therefore,quantifiesthemonetaryvalueofafullrangeofco-benefitsofgreeninfrastructuresacrossthestateofFloridausingacomprehensive,multifacetedandconsolidatedExcel-basedtooldevelopedbyDr.NasrinAlamdari.Itfurtherexaminesthespatialvariationoftheco-benefitsincounties,predicttheirprobablechangewithdifferentinvestmenttimeframes,evaluatetheirrelativecost-effectivenessagainsthistoricalexpenditure,andsubjectthemtotestunderprojectedfutureclimates.Thiswillprovideapracticalandactionableframeworkthatcansupportpoli
	JesseBaduYeboahisanEnvironmentalSpecialistandResearcherwithovernineyearsofexperienceinenvironmentalmonitoring,waterandairqualitymanagement,andoccupationalhealthandsafety.Hehasprovenabilitytomanagefielddata,conductenvironmentalassessments,andcontributetopeer-reviewedresearch.
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	TracieR.Baker,EmmaVanderMeulen,MayThongthum,MalloryLlewellyn,AlvinWu,JoanneWang,AidanKeenan,CarolMiller,JosephBisesi,BenjaminAnderson,andBridgetB.Baker
	UniversityofFlorida,Gainesville,FL,USA
	Contaminantsofemergingconcern(CECs),includingPFASandpharmaceuticalandpersonalcareproducts(PPCPs),inaquaticecosystemsposeasignificantOneHealththreat.PriorworkintheLakeHuron-Eriecorridor(HEC)documentedPFASbioaccumulationandbiomagnificationacrosstheaquaticfoodweb,andpersistenceofPPCPs,includingantibiotics.TheHECisaninternationalshippingrouteborderwithCanadian,containsNorthAmerica’sonlyInternationalWildlifeRefuge,servesasadrinkingwatersourceforupto4millionpeople,andisamajordestinationforrecreationalandsustenanc
	TracieBaker(DVM,PhD)isanassociateprofessorintheDepartmentofEnvironmentalandGlobalHealthatUF.Herlaboratoryisfocusedonmultidisciplinary,translationaltoxicologyresearchthatbridgeshuman,animalandenvironmentalhealth.
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	LakeGuardOxy(LGOxy)isaperoxide-basedalgaecidethathasbeenshowntobeeffectiveincontrollingcyanobacterialharmfulalgalblooms(cHABs),includingMicrocystisaeruginosa,invariousregionsworldwide.M.aeruginosaproducescyanotoxinscalledmicrocystins,whichcauseavarietyofnegativeimpactsonsocio-ecologicalsystems.ThisstudyinvestigatestheeffectofLGOxyattheJulianKeenJr.Lock&Dam(S-77)outflowstructure,Florida,USA,duringthesummerMicrocystisbloomseason.FromJunetoJuly2024,threefieldapplicationsofLGOxywereundertaken.Ineachtest,waterqu
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	BIO:AlbertBarbarettaisagraduatestudentworkinginDr.HidetoshiUrakawa’slaboratory,currentlyworkingtowardshisMSinEnvironmentalScience.Hisresearchinterestsincludeharmfulalgalbloomsandstudyingtheimpactofalgicides
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	UniversityofFloridaIFASNatureCoastBiologicalStationCedarKey,FL,USAFloridaSeaGrantUniversityofFloridaIFASSchoolofForestry,Fisheries,andGeomaticSciencesGainesville,FL,USAUniversityofFloridaIFASSoilWaterandEcosystemSciencesDepartmentGainesville,FL,USAUniversityofWyomingDepartmentofAgriculturalandAppliedEconomics,Laramie,WY,USAUniversityofFloridaIFASTropicalAquacultureLab,Ruskin,FL,USA
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	Florida’saquaticpreservesareestablishedbylawandmanagedbyFLDepartmentofEnvironmentalProtectiontomaintainresourcesforthebenefitoffutureFloridians.TheNatureCoastAquaticPreserve(NCAP)wasestablishedin2020,andextensiveseagrassesarethehallmarkofthispreserve.Amultiplestakeholderdrivenprocess(MSP)wasusedtoidentifyandprioritizeissuesandactionsthatwilloccuroverthenext10years.Tenoftheseactionsrelatedtopropellorscarringinseagrass,andasurprisingamountofconversationrevolvedaroundcreatingnomotorzonestoreducepropellorscarri
	First,alarge-scalemappingeffortisprovidingspatialspecificityandidentifythemostseverelyscarredbanksinthestudyarea.Then,dataabouttheeconomictradeoffsofmanagementactionsanddataabouttheecosystemservicelossesinscarredbanksarebeingcollectedandcombinedtoidentifyoptimalzonesforaction.Finally,practicalguidanceabouthowspatialmanagementzonescanbeimplemented,howdecision-makersprefertoreceivedata,andspecificcharacteristicsofscarredseagrassbanksisbeingcollatedtoprovidepracticalinformationthatmanagersneedtorefinedecision-
	SavannaBarryisregionalspecializedextensionagentatUFIFASNatureCoastBiologicalStationandFloridaSeaGrant
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	DhruboBarua,MarkC.Rains,ZamilA.Limon,KaiC.Rains
	SchoolofGeosciences,UniversityofSouthFlorida,Tampa,FL,USA
	IthasbeenestimatedthattheconterminousUnitedStatesandtheStateofFloridahavebothlostmorethanhalfoftheirwetlandssincecolonialsettlement.However,itisnecessarytoknowwherethislosshasoccurredtoidentifywherefunctionhasbeenimpactedandwherewetlandpreservationandrestorationshouldbeprioritized.Efficientmappingofwetlandlossrequiresadigitizedmapofthebaselinedistributionofwetlands.ScannedimagesofUSGStopographicmapscontainstandardizedcartographicsymbolstorepresentwetlandsandwaterbodieswithinareferencesystembutithasbeenchall
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	90:10fortrainingandtesting.Trainingandtestinglossconvergencehaveindicatedstablemodelperformance.Themodelhasachievedstrongresultsforbackgroundclassificationandwetlandshavebeendetectedwithhighrecall(>0.90)andmoderateprecision(>0.50).TheseresultsdemonstratethepotentialofconvolutionalneuralnetworksforextractingwetlandsfromhistoricalUSGStopographicmaps,whilealsohighlightingtheinitialchallengeofreducingfalsepositivesinwetlandprediction.
	DhruboBaruaisaPhDstudent(Geography,Environment,andPolicy)workingwiththeEcohydrologyResearchGroupintheSchoolofGeosciencesattheUniversityofSouthFlorida.Hisresearchinterestslieinexploringanddevelopingadvancedgeospatialtechniquestoenhancespatialanalysisanddecision-makingthatimprovewaterresourcemanagementacrossdifferentenvironmentalandsocio-economiccontexts.
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	UniversityofFlorida,InstituteofFoodandAgriculturalSciences,CitrusResearchandEducationCenter,LakeAlfred,FL,
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	Huanglongbing(HLB),adestructivebacterialdisease,hasdevastatedthecitrusindustryinFlorida,causingsubstantialfruityieldlosseseachyear.Withnocure,HLBcontinuestoposeaseriousthreattomaintainingprofitablecitrusproduction.OneofthekeyproblemsassociatedwithHLBisthelossoffibrousroots,whichimpairstheabilityoftreestoabsorbwaterandnutrientsfromthesoil,ultimatelyleadingtotreedeclineandreducedfruityields.ThismakesnutrientmanagementacriticalstrategyforimprovingthegrowthandyieldofHLB-affectedcitrustreesbyensuringoptimalnutri
	NoorUlBasarisaPh.D.candidateintheDepartmentofSoil,Water,andEcosystemSciencesattheUniversityofFlorida.HisresearchfocusesondevelopingandrefiningBestManagementPractices(BMPs)forcitrusnutrition,withaparticularemphasisonmitigatingtheimpactsofhuanglongbing(HLB)disease.Throughoptimizingnutrientmanagementstrategies,hisworkaimstosustaincitrusproductivitywhileenhancingenvironmentalqualitywithinFlorida’scitrusproductionsystems.
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	FloridaPolytechnicUniversity,Lakeland,FL,USACityofWinterHaven,WinterHaven,FL,USA
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	Hydrogensulfide(H₂S)isanaturallyoccurringcompoundintheUpperFloridanAquiferthatdegradeswaterqualitybyproducingodor,corrosion,andturbiditywhenoxidized.Althoughunregulatedunderthe
	U.S.EPAregulations,elevatedH₂Sconcentrationsreducedrinkingwaterquality,damageinfrastructure,andimpactaquaticecosystems.ThisstudyseekstounderstandtheoccurrenceofH₂Singroundwatersourcesandevaluatecost-effectivetreatmentmethodstoimprovewaterqualityandstrengthencommunityconfidenceinpublicsystems.
	FieldsamplingwasconductedatmunicipaltreatmentfacilitiesusingportablesensorsandHachkitstomeasureH₂Sconcentrations,alongsideon-sitetestingofpH,dissolvedoxygen(DO),totaldissolvedsolids(TDS),andtotalchlorine.Laboratoryanalysesusingatotalorganiccompound(TOC)analyzer,inductivelycoupledplasmamassspectrometry(ICP-MS),andionchromatography(IC)furtherquantifiedorganiccontent,inorganicspecies,includingsulfates,whichinfluenceH₂Spersistence.
	Asanaffordabletreatmentsolution,theperformanceofsurface-functionalizedgranularactivatedcarbon(GAC)wasinvestigated.AdsorptionisothermexperimentswereperformedwithfourGACtypestoassessreactionkineticsandmaximumcapacity.Columntestingisplannedasafuturephasetosimulatetreatmentundercontinuousflowconditionsandevaluatescalabilityforutilityoperations.
	ExperimentalresultsindicatethatGACabsorptioneffectivelyreducesH₂Sconcentrations,offeringascalableandeconomicallyviabletreatmentstrategyforgroundwatersystems.Thisintegratedfield-laboratoryresearchhighlightspracticaltreatmentpathwaystoimprovewaterquality,safeguardinfrastructure,andpromotepublictrustincommunitywatersupplies.
	HaileyBauerisaresearchassistantandDirectorofGeneralOperationsfortheStudentGovernmentAssociationatFloridaPolytechnicUniversity,pursuinganM.S.inEngineeringManagement.SheconductsresearchonwaterqualityandtreatmentstrategieswithDr.JunKim’slaboratoryteam.
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	HaimanoteK.Bayabil
	UniversityofFlorida,AgriculturalandBiologicalEngineeringDepartment,TropicalResearchandEducationCenter,Homestead,FL,USA
	Accuratesimulationoffield-scalesoilhydrologyispivotalforinformedagriculturalandwaterresourcemanagementdecisions.TheAgriculturalPolicy/EnvironmentaleXtender(APEX)modelandtheDecision-SupportSystemforAgro-technologyTransfer(DSSAT)modelareestablishedtoolsthatofferinsightsintohydrologicalprocessesandcropperformance.Withtheintegrationofdiversedatasources,includingsensors,IoT,andUAVsystems,machinelearningmodelshavegainedprominenceinsimulatinghydrologicalprocessesacrossdifferentscales.However,achievingprecisesimula
	Dr.HaimanoteBayabilisanAssociateProfessorofWaterResourcesattheTropicalResearchandEducationCenter,UniversityofFlorida,USA.Hisresearchfocusesondevelopingdata-drivendecisionsupporttoolsandmanagementpracticestopromotethesustainableuseoffreshwaterresources.
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	DepartmentofLanguages,Literatures,andCultures,UniversityofFlorida,Gainesville,FL,USAHonorsalumna,UniversityofFlorida,Gainesville,FL,USADigitalWorldsInstitute,UniversityofFlorida,Gainesville,FL,USA
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	SHINE(Sciences,Humanities,Intelligence,NurturingEmotions)isaninterdisciplinaryprojectattheUniversityofFloridathatusesecopoetry,immersivevirtualreality(VR),interactive3Denvironments,artificialintelligence,andneurosciencetoaddressEnvironmentalGenerationalAmnesia(EGA)surroundingFlorida’ssprings.Inthispresentation,wefocusontheproject’scorefeature:anewlydevelopedtimelapsethatmakesvisiblefiftyyearsofecologicalchangeinselectedFloridasprings.Thetimelapse,createdbyaUFalumnafromtheDigitalWorldsInstitutewhoservesasthe
	Bycenteringatime-basedvisualnarrativewithinaninterdisciplinaryframework,SHINEoffersamodelforhowhumanities-drivenstorytelling,immersivetechnologies,andenvironmentalsciencescanworktogethertohelpcommunitiesremember—andreimagine—theirwaters.
	GabrieleBellettiisAssistantProfessorofItalianandFrenchattheUniversityofFloridaandEditor-in-ChiefofDelos:AJournalofTranslationandWorldLiterature.Hisresearchspanstheenvironmentalhumanities,contemporaryItalianandFrenchpoetics,andneo-phenomenologicalaesthetics.HeisauthorofObjetetsujetdanslesmiroirsdelapoésieandeditorofvolumesandspecialissues,includingLa«Poetica»elesueinterpretazioni.Hisscholarshipandtranslationsappearininternationaljournals.Asapoet,hehaspublishedKrillandTok,withreflectionsbyFabioPusterlaandSere
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	DepartmentofBiology,876NewellDrive,UniversityofFlorida,Gainesville,Florida,USACollegeofAgricultureandLifeSciences,CornellUniversityIchthyologyZoologySection,NationalMuseumsofKenya,Nairobi,KenyaDepartmentofAquaticSciencesandFisheriesTechnology,UniversityofDaresSalaam.DepartmentofEcologyandEvolutionaryBiology,YaleUniversity,NewHaven,Connecticut,USA
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	Thereleaseoftraceelementsfrombothnaturalandanthropogenicsourcesincreasinglythreatensfreshwaterecosystemsworldwide.IntheMaraRiverbasin,geogenicinputsfromsoilerosion,rockweathering,andthedissolutionofsolublemineralsaltsarecompoundedbyagriculturalrunoff,urbanstormwater,untreatedindustrialandhospitaleffluents,andminingdischarges.Thesemetalsandmetalloidsreadilysorbtosuspendedparticlesandaccumulateinriversediments,posingchronicriskstoaquaticorganismsanddownstreamwaterusers.Despitemountingconcerns,nocomprehensiveb
	WefoundtheTotalmercury(Hg)concentrationspeakedattheupstreamMauForestsite(M1)inbothsurfacewaterandsediment,thendeclinedsteadilytowarddownstreamlocations.Withinthemacroinvertebratecommunity,membersofthefamilyPerlidaeaccumulatedsignificantlymoreHgthanallotherfamiliessampled.Infish,lead(Pb)levelswerehighestinAmphiliuslujani,withClariasgariepinusexhibitingthesecond-highestconcentrationsacrossthebasin.Arsenic(As)followedasimilarpattern,reachingmaximumconcentrationsinlujaniandthenexthighestinLabeovictorianus.
	Thesefindingshighlightthecombinedinfluenceofheadwatercontaminantinputsandspecies-specificbioaccumulationdynamicsonthedistributionoftraceelementsintheMaraRiver.Bycomparingconcentrationsamongtheseabioticandbioticcompartments,weprovidethefirstbasin-widebaselinedatacriticalforfuturemonitoringandforinformingevidence-basedmanagementofwaterqualityandecosystemhealthinEastAfrica’sMaraRiver.
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	TheFloridaStakeholderEngagementProgram(STEP),alsoknownasUF-TAPS,isaninnovative,participatoryextensionandresearchplatformdesignedtoevaluateagronomicpracticeswhileassessinggrowerperceptionstowardtheadoptionofBestManagementPractices(BMPs)andagriculturaltechnologies.From2022to2025,theprogramengaged59growerandpartnerteamsinacompetitive,real-worldfarmsimulation,whereparticipantsmadeindependentdecisionsonhybridselection,seedingrate,irrigation,nitrogenapplication,insurance,andmarketing.Theprogramaimedtoaddresscriti
	Dr.ShivaBhambotaworkingasPostDoctoralresearchassociatewithmorethan7yearsofexperienceinthefieldofprecisionagricultureandextensioneducation.HehasbeenworkingonprojectslikeFloridaStakeholderEngagementprogram(STEP)andassessingtheimpactofrotationalcoverCrops.
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	MogesKidaneBiru,MarcioR.Nunes
	DepartmentofSoil,Water,andEcosystemSciences/GlobalFoodSystemsInstitute,UniversityofFlorida,Gainesville,FL,USA.
	Soilhealthreflectstheinteractionofchemical,Biological,andphysicalprocessesthatshapekeyecosystemfunctionssuchasnutrientcycling,waterretention,andcropproductivity.However,large-scaleassessmentremainschallengingintropicalregionsduetolimitedaccesstoreliabledataandtools.Using28,738georeferencedtopsoilsamplesfromacrossEthiopia,wedevelopascalableframeworkforpredictingandevaluatingsoilorganiccarbon(SOC),aprimaryandintegrativeindicatorofsoilhealthintropicalagroecosystems.Webeginbycompiling73environmentalcovariatesgr
	MogesKidaneBiruisaPhDcandidateinSoil,Water,andEcosystemSciencesattheUniversityofFlorida.Hehasover14yearsofexperienceinsoil,waterandecosystemhealthresearch,soilmapping,GIS,andlandmanagement.Hisworkdevelopsregion-specificsoilhealthassessmenttoolstosupportsustainableagricultureandpolicy.
	BIO:

	Jia-YiLing,NikolayA.Bliznyuk
	DepartmentofAgriculturalandBiologicalEngineering,UniversityofFlorida,FL,USA
	Accuratestreamﬂowforecastingisessentialforeectivewaterresourcemanagementinwest-centralFlorida,wherediversewatersourcesandsensitiveaquifersrequirecarefulbalancingofhumanandecosystemneeds,especiallyduringthedryseasonwheneicientwaterallocationisneededtolowerenvironmentalandﬁnancialcost.Thisstudysystematicallyevaluatesasuiteofstatisticalandmachinelearningmodelsformonthlystreamﬂowpredictionat13stationsacrosstheregion.Modelsintegratebothlocalhydrometeorologicaldataandlarge-scaleclimatedrivers,notablyNiñoindicesre
	Dr.BliznyukisanAssociateProfessorofStatisticsatUF,withappointmentsinABE,Biostatistics,Statistics,andECE.Hisresearchhasthreeintertwinedmethodologicalstatisticsthrusts:(i)statisticalmachinelearningforpredictivemodeling,(ii)Bayesiananalysisforintegrativeinformatics,predictivemodelinganduncertaintyquantificationand(iii)modelingfordependentdata.
	BIO:

	LexiBolger,SadieMills,MeganEnnes
	ThompsonEarthSystemsInstitute,UniversityofFlorida,Gainesville,FL,USA
	Morethan93,000students,faculty,andstaffmakeuptheUniversityofFlorida(UF)community,andmanyofthemvisitorrecreateinFlorida’sspringsduringtheirtimeatUF.TheSwampfortheSpringscampaignaimedtoeducatetheUFcommunityaboutFlorida’sspringsandhowmemberscanprotectspringsresources.WepilotedasurveyontheUFcampustocollectbaselineinformationabouttheUFcommunity’sknowledgeofFlorida’sspringsandhowmembersusethem.WedistributedthesurveyinNovember2024andgathered355responses,whichrevealedthat40%ofrespondentsvisitedthespringsinthepastye
	Usingthesurveyresults,wedevelopeddigitalandeducationalmaterialstoeducatetheUFcommunityonresponsiblerecreationatthesprings.In-personoutreacheventsengagedover2,000UFcommunitymembersthroughactivitieslikeaFloridaspringsconservationtrivianight,aninteractivetheatereventaboutmanateesandspringsconservation,andtablingwithUF’sMarstonScienceLibraryandtheUFOfficeofSustainability.Instagrampostsexplainedkeyspringstermsandsharedactionsforspringsprotection.Thesocialmediacontentreachednearly3,000users.Thisfall,wehostedanint
	LexiBolgerwastheoutreachcoordinatorfortheSwampfortheSpringscampaignandisadoctoralstudentinInterdisciplinaryEcology.SheisagraduateassistantatTESIandhasexperienceincreating,implementing,andevaluatingenvironmentaleducationandcommunicationprogramming.
	BIO:

	LopesBonda,AhmadA.OmarandDavieM.Kadyampakeni
	UF/IFAS,CitrusResearchandEducationCenter,LakeAlfred,Florida
	Nitrogen(N)fertilizationisessentialfortheearlydevelopmentofmacadamiatrees.However,excessivenitrogenapplicationunderacidicconditionsimpairsrootgrowthandreducesnutrientuseefficiency.ThisstudyassessedthephysiologicalandnutritionalresponsesofyoungMacadamiatetraphyllatreestoincreasingnitrogenapplicationratesinacidicsubstrate.Acompletelyrandomizedblockdesign(CRBD)wasimplementedwithfournitrogenrates(1,2,3,and4gpertree),eachwithfivereplicates.TheselectedrateswerebasedontheAustraliannurseryrecommendationof6gpertree,
	0.52–0.97
	0.60–0.63

	TaraBongiovanni,andTomJobes
	StJohnsRiverWaterManagementDistrict,Palatka,FL,USA
	TheTaylorCreekReservoir(TCR)/St.JohnsRiver(SJR)WaterSupplyProjectaimstoenhancethereservoir'swatersupplypotentialtomeetincreasingdemandswhileaddressingenvironmentalconcerns.Theprojecthastwophases:PhaseI,theTCRImprovementsProject,involvesraisingthecontainmentdamandincreasingthefloodcontrolregulationlevelby3feet(ft)to44.7ftabovetheNorthAmericanVerticalDatumof1988(NAVD88).PhaseIIincludesconstructinginfrastructuretodivertwaterfromLakePoinsetttoTCRanddeliverwatertocentralFlorida.
	Along-termhydrologicandhydrodynamicmodelwasdevelopedtoevaluatewatersupplyyieldsforPhaseIandPhaseIIoftheproject.BetweenphasesIandII,fifteenscenariosweremodeledthatdifferedinreleasesfromTCR,diversionsfromPoinsett,andinclusionoftherediversionprojects.WateryieldwasdeterminedbygraduallyincreasingwithdrawalsineachscenariountiltheresultingflowsandstagesfailedtomeettheMinimumFlowsandLevels(MFLs)criteriaatthefourassessmentlocations:TaylorCreekatNovaRoadandtheSt.JohnsRivernearChristmas,Sanford,andDeLand.
	SurfacewateravailabilityintheMiddleSJRwasalsoevaluated.Withdrawalsofupto100mgd,consistentwiththe2012WaterSupplyImpactStudy,weremodeledatvarioussitesalongtheMiddleSJR,includingLakeMonroeandYankeeLake.ResultsindicatethatapositiveMFLsfreeboardexistsattheSJRnearSanfordandnearDeLand,confirmingadditionalwatersupplypotentialfromtheMiddleSJR.
	TaraBongiovanniisanEngineeringScientistwiththeSt.JohnsRiverWaterManagementDistrict.Shehasextensiveexperienceinwaterresources,includingremotesensingofsoilmoisture,springmonitoring,andhydrologicmodeling.Hercurrentmodelingworksupportssustainablewatermanagementbybalancingecologicalneedsandfutureregionalwatersupplydemands.
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	RioBonham,RafaelMuñoz-Carpena,HenryMedeiros,NasserNajibi,andStephenPerz
	1
	1
	1
	1
	2

	DepartmentofAgricultural&BiologicalEngineering,UniversityofFlorida,Gainesville,FL,USADepartmentofSociologyandCriminology&Law,UniversityofFlorida,Gainesville,FL,USA
	1
	2

	Floodingregularlyendangerslivesandimposeseconomichardshipsanddisplacementonaffectedcommunities.Climatologicalandhydrologicalmodelersseektobuildusefulcomputermodelsthatassistinunderstandingfloodprocessesandmakingestimationsaboutfutureflooding,withtheultimategoalofinformingcommunitymitigationandresponsepractices.Lowdensity,sparsepopulation(i.e.rural,tribal,etc.)landstendtobedisproportionatelyaffectedbylocalizedflashflooding.Theseareasalsotendtohaveascarcityoflocalstructureddataonhydrological,weatherandlandsca
	Thisresearchaimstodevelopanartificialintelligence(AI)-basedhybrid,multimodalframeworkthatintegratesTEKunstructureddata(e.g.oralhistories,textdocuments)andstructuredenvironmentaldata
	(e.g.satellitedata,streamflow)toenhancethepredictionoffloods.OnekeyfacetofthisoverarchingworkistochoosethebestbaselineforTEK-enhancedmodelconstructionandperformanceevaluation.Thisposterwillpresentwhatmodelsareavailableforourapplication,keyconsiderationsfortheirimplementation,andperformancecomparisonforlocationsontheBlackfeetNation.ThisisacompaniontotheoralpresentationsubmittedbyDr.RafaelMuñoz-Carpenaaboutthelargerproject,aimingtoprovideadditionaldetailandfacilitateincreasedone-on-onediscussionaboutthework.
	RioBonhamisaPhDstudentintheDepartmentofAgriculturalandBiologicalEngineeringattheUniversityofFlorida.Hisresearchliesattheintersectionofhydrologicalmodeling,advancedArtificialIntelligencetechniques,andTraditionalEcologicalKnowledgeofIndigenouscommunities.
	BIO:

	ArturBorgo,AurélioAzevedoBarretoNetoandMariangelaDutradeOliveira
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	FederalInstituteofEspíritoSanto(IFES),Vitória,ES,BrazilMunicipalDepartmentoftheEnvironmentofVilaVelha,VilaVelha,ES,Brazil
	1
	2

	Globally,manylow-lyingcoastalcitiesfacegrowingchallengesrelatedtourbanflooding,intensifiedbyimperviousnessandclimatechange.InVilaVelha/ES,themainmitigationmeasureisanextensive,costlysystemofStormwaterPumpingStations(SPS).Relianceonthisgrayinfrastructure,withuncertainoperationallongevityandhighmaintenanceandenergycosts,highlightstheneedforsustainablestrategies.ThisstudyproposesevaluatingGreenInfrastructure,viaaLowImpactDevelopment(LID)approach,asatoolforoptimizingthedrainagesystemandenhancingmunicipalwaterre
	TheresearchdevelopsaWaterInfrastructureOptimizationModelintegratingSPSoperationandLIDpractices.Thestudyareacomprisesarepresentativesub-basinwithintheCanaldaCostaWatershed.Itwasselectedforitsvulnerabilitytofloodingduetopopulousneighborhoodsandhighimperviousness,establishingitasanidealscenarioforvalidatinggreeninfrastructurefeasibility.ThroughhydrologicalandhydraulicsimulationsintheSWMMsoftware,differentscenariosforthelarge-scaleadoptionofRainwaterHarvestingTankswillbeevaluated.Thesimulationnetworkfocusesonma
	Theresearchpropositionistointegrategrayandgreeninfrastructurewitharigorousmethodologicaldesign,aimingtoobtainresultsthatdemonstratetheeconomicandenvironmentalvalueofLIDinmitigatingurbanfloodsandreducingtheenergyandoperationalcostsoftheSPS.ThestudyseekstoestablishquantitativemetricssupportingmunicipalpoliciesthatincentivizetheinstallationofLIDs,simultaneouslypromotingfloodriskreductionandtheuseofrainwaterforreuse.ThisworkdirectlycontributestotheSustainableDevelopmentGoals(SDGs6and11),proposingareplicablemode
	ArturBorgoisanEnvironmentalEngineerattheMunicipalityofVilaVelha,specializinginsustainableprojectsandclimatechange.Heiscurrentlyamaster’sstudentinSustainableTechnologiesattheFederalInstituteofEspíritoSanto.HisresearchfocusesonintegratingLIDtechniquesandhydrologicalmodelingtoimproveurbanwatermanagement.
	BIO:

	Adelbert(Del)B.BottcherandAndrewI.James
	SoilandWaterEngineeringTechnology,Inc.(SWET),Gainesville,FL,USA
	AnapplicationoftheWatershedAssessmentModel(WAM)tothePeaceRiverWatershed(PRW)insouthFloridaandhighlightswascompletedtoshowtheimportanceofunderstandingthehydrological,chemical,andBiologicalprocesseswithinthewatershedtoguideremediationeffortsaimedatreducingnutrientloadings,nitrogen(N)andphosphorus(P)inparticular.Theprimaryobjectiveofthismodelwastodevelopacalibratedmodelapplicationtoassessthecurrentenvironmentalstateofthewatershedandserveasabaselineforevaluatingpotentialremediationscenarios,includingagricultura
	Dr.Bottcherispresidentwithover40yearsofmodelingexperienceincludingdevelopingtheWatershedAssessmentModel(WAM).Hehasmodeledover1/3ofFloridaforBMAP,TMDL,andotherecologicalassessmentsforUSEPA,USACE,FDEP,FDACS,andwatermanagementsdistricts.HismultipleresearchprojectshasfocusedimprovingagriculturalandurbanBMPs.
	BIO:

	AngelaBradbery
	KarelChairinPublicInterestCommunications,UniversityofFlorida,Gainesville,FL,USA
	It’saneasytraptofallinto:Ifwejustpresentthefacts,ouraudienceswillseethingsourway,changetheirstancesorbehavior,orsupportthepolicieswedeembeneficial.Ifonlyitwasthateasy.Scientistsareinthebusinessofpresentingdata,yetturningthosefactsintopersuasive,resonantmessagescanbeachallenge.Inthispresentation,we’llexplainwhyfactsalonewon’tchangeattitudesorbehaviors,thenshowyouwhatyoucandoaboutit,usingtoolsbasedinresearchinsuchfieldsascognitivelinguistics,psychologyandbehavioralscience.You’lllearnhowtousenumbersinawaythatw
	AnnaE.Braswell,EmilySurmont,LoraeSimpson,NickCurto,andKristaMcCoy
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	SchoolofForest,Fisheries,&GeomaticSciences,UniversityofFlorida/IFAS,Gainesville,FL,USAFloridaSeaGrant,UniversityofFlorida/IFAS,Gainesville,FL,USAIndianRiverLagoonAquaticPreserves,FloridaDepartmentofEnvironmentalProtection,FortPierce,FL,USASt.JohnsRiverWaterManagementDistrict,Palatka,FL,USAFloridaOceanographicSociety,Stuart,FL,USA
	1
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	Acrosscoastalregions,resourcemanagersincreasinglyrelyonhabitatrestorationtoaddressthewidespreaddegradationandlossofoysterreefecosystems.Whiletheshort-termdevelopmentofartificialoysterreefshasbeenwellmonitoredanddocumented,thelong-termpersistenceandecologicalfunctioningoftheserestoredhabitatsremainlessunderstood.Toaddressthisgap,ourcollaborativeteamofuniversity,StateofFlorida,andNGOscientistsisevaluatingecosystemservicedevelopmentinagingartificialoysterreefswithintheIndianRiverLagoon(IRL)regionofFlorida.Weex
	OurresultssuggestthatspatialvariabilityacrosstheIRLandSt.LucieEstuaryhasagreaterinfluenceonreefhealththanrestorationagealone.Takentogether,artificialreefsaredoingjustaswellasnaturalreefs,yetwefoundthatthereareoutlierswhereartificialreefsaredegrading.Wealsofoundthatsimple,standardizedmetrics,suchasoysterspatrecruitmentandliveoysterdensity,serveasreliableindicatorsofreefhealthandlong-termpersistence.Buildingonthesefindings,wearedevelopingaQuickAssessmentMonitoringGuidetailoredfortheIndianRiverLagoon.Thistoolw
	Dr.BraswellisanAssistantProfessorinSFFGSandastateextensionspecialistwithFloridaSeaGrant.Sheisacoastalecologistinterestedinaquaticconnectionsbetweenuplandwatershedsandcoastalecosystems.Herresearchseekstounderstandimpactsofanthropogenicpressureoncoastalecosystemsincludingsaltmarshesandoysterreefs.
	BIO:

	MeganBrinton,SarahCramer,LiamLieder,CaseyRamey,JasonEvans,andRobertAskew
	StetsonUniversity,DeLand,FL,USA
	In2024-2025,researchersatStetsonUniversityconductedanevaluationoftheSurfacetoSpringsRegionalConservationPartnershipProgram(S2SRCPP),aprogramfundedthroughtheNationalResourcesConservationService(NRCS)andcoordinatedbyAlachuaConservationTrust(ACT).TheS2SRCPPisdesignedtoworkcollaborativelywithrurallandownersinconservingrural/agriculturallandscapes,whilealsoprotectingsurfaceandgroundwater,soilhealth,andrarehabitatsforwildlife.Qualitativeinterviewsrevealedthatcost-shareprogramssuchasthisoneholdvalueforprogramparti
	-

	MeganBrintonistheCommunityResilienceAnalystandCommunicationsCoordinatoratStetsonUniversity’sInstituteforWaterandEnvironmentalResilience.Fornearlyadecade,herprofessionalbackgroundhasfocusedonwaterqualityandgreeninfrastructureeducation,communityresiliencefacilitation,andvideostorytellingwithintheEastCentralFloridaregion.
	BIO:

	LaceyLingelbach,HeidiBrockhaus,Dr.GaryMitchum,Dr.JayanthaT.Obeysekera,andDr.
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	Amanda Barroso
	1

	FloridaFloodHubforAppliedResearchandInnovation,St.Petersburg,FL,USAUSFCollegeofMarineScience,St.Petersburg,FL,USAFIUSeaLevelSolutionsCenter,Miami,FLUSA
	1
	2
	3

	Established by the State in 2021, the Florida Flood Hub bridges the gap between scientists, policymakers, practitioners, and the public to enhance resilience to flooding. The Flood Hub assembles multidisciplinary workgroups of subject matter experts to investigate the future risk of flooding due to changes in sea level, high tides, storm surge, and rainfall. This session provides an overview of the Flood Hub and updates on the work of the Sea Level Change and Rainfall Workgroups, via four 15-minute presenta
	 
	 
	 
	OverviewoftheFloridaFloodHub:MandatesandProgress

	 
	 
	SeaLevelChangeinFlorida:StatewideBestEstimatesandFutureWorkgroupEorts

	 
	 
	ProjectedIncreasesinExtremeRainfallAcrossFlorida:ChangeFactorsforFutureDesignStorms

	 
	 
	CollaborativeRegionalClimateModel–AnEorttoImproveHigh-ResolutionRainfallModelinginFlorida


	BIO:
	BIO:

	LaceyLingelbachisaScientificLiaisonattheFloridaFloodHubforAppliedResearchandInnovation,wheresheworkstoconnectstakeholdersinFloridatodataonfloodriskandfutureestimates.
	HeidiBrockhausisaScientificLiaisonattheFloridaFloodHubforAppliedResearchandInnovation,wheresheworkstotranslatefloodriskdataintoactionableinsightsforFloridastakeholders.
	Dr.MitchumisaProfessorandanAssociateDeanintheCollegeofMarineScienceattheUniversityofSouthFlorida.HecurrentlyservesastheChairoftheSeaLevelChangeWorkgroup.
	Dr.ObeysekeraispresentlyDirectorandResearchProfessorintheSeaLevelSolutionsCenter,InstituteofEnvironment,atFloridaInternationalUniversity.HecurrentlyservesastheChairoftheRainfallWorkgroup.
	Dr.AmandaBarrosoisaScientificLiaisonattheFloridaFloodHubforAppliedResearchandInnovation,wheresheworkstotranslatefloodresearchforstakeholderstoimplementsolutions.
	TaylorJ.Burgess,TraceySchafer,JoePrengerandToddZ.Osborne
	1
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	2
	1

	UniversityofFlorida,Gainesville,FL,USAUnitedStatesDepartmentofAgriculture,Gainesville,FL,USA
	1
	2

	TheUSDAWetlandReserveEasement(WRE)Programprovidesfinancialandtechnicalassistancetolandownerstorestore,protect,andenhancewetlandsonagriculturallands.RestorationofWREwetlandspresentsanopportunitytorecoverlostecosystemfunctionsandreestablishbiogeochemicalprocessesinagriculturallandscapes.Thisstudyinvestigatedhowwetlandrestorationandgrazinginfluencegreenhousegasemissions,soilproperties,andplantcommunitiesacrosstenseasonalwetlandsinsouth-centralFloridaatBuckIslandRanchandArchboldBiologicalStation.Sitesrepresente
	CO₂andCH₄fluxesweremeasuredin-situ,whilesoilsampleswereanalyzedfortotalcarbon(TC),nitrogen(TN),phosphorus(TP),andbulkdensity.Vegetationwasalsocollectedacrossplotstoassessplantcommunitycomposition,structure,andTC/TN/TP.RestorationsignificantlyreducedCO₂fluxesandsoilTPwhileincreasingbulkdensity.Methaneemissionswerehighestingrazedwetlands,drivenbymodifiedhydrologyandvegetationstructure.Seasonalinundationemergedastheprimarycontrolongreenhousegasdynamics,withCH₄emissionspeakingduringwetperiodsandCO₂dominatingdur
	Vegetationstructureandcompositionvariedwithbothrestorationandgrazingtreatments.RestoredwetlandssupportedhydrophyticspeciessuchasBacopaandHymenachne,whileunrestoredsitesweredominatedbyJuncusandCyperus.GrazingincreasedcanopyheightandfavoredgraminoidslikeAndropogon,shiftingcommunitycompositiontowardlesspalatablebutmethane-conductivespecies.Despitecompositionalvariation,vegetationnutrientconcentrations(TC,TN,TP)remainedstable.Overall,restorationenhancedhydrologicfunctionandpromotedtherecoveryofwetlandvegetation
	TaylorBurgessisagraduateresearcherattheUniversityofFlorida’sWhitneyLaboratorystudyinghowrestorationandmanagementinfluencewetlandbiogeochemistry,vegetation,andsoilfunctionacrossagriculturalandcoastalecosystems.Hisworkfocusesondevelopingmanagementstrategiesthatsustainwetlandecosystemfunctionswhilesupportinghumanuseandvalue.
	BIO:

	JayCapasso
	NorthFloridaResearchandEducationCenter,IFAS,UniversityofFlorida,LiveOak,FL,USA
	Agriculturalproductionfaceschallengesinmanagingwaterandnutrientsefficiently,especiallyinsandysoilswherewaterdrainsrapidlyandnutrients,particularlynitrogen,leachbeyondthecroprootzone.Thisreducesfertilizeruseefficiencyandincreasestheriskofcontaminatingnearbywaterresources.InNorthFlorida’sSuwanneeValley,agriculturalExtensionprogramsworktoimprovewaterqualitywhilesustainingfarmproductivity.However,widespreadadoptionofimprovedpracticesrequirespractical,hands-ontrainingthatshowsfarmersthebenefitsdirectlyinthefield
	EnhancingNutrientCyclingandAvailabilityUsingSorghumSudangrass(Sorghumdrummondii)asaCoverCropGiulianaCaprottiandDavieKadyampakeni
	UniversityofFloridaCREC,LakeAlfred,FL,USA
	FloridacitrusindustryhasdeclinedduetotheeffectsofHuanglongbing(HLB)orcitrusgreening,adiseasethatimpairstreehealthandseverelyhindersproductivity.ThedeclineofsoilhealthinFloridasandysoilsfurtherexacerbatesthenegativeeffectsofHLBandlimitstreeproductivity.ThisresearchevaluatedtheeffectsofSorghumSudangrass(Sorghumdrummondii)asacovercropandfournitrogen
	(N)rates(0,50,100and150kgha)onsoilhealth,Ncycling,andsorghumbiomassaccumulation.Anexperimentwasconductedundergreenhouseconditions,toanalyzetheresponseofSorghumSudangrasstofourNapplicationratesintwosandysoiltypes:Candlersand(anEntisol)andImmokaleesand(aSpodosol).ParametersmonitoredincludesoilpH,cationexchangecapacity,organiccarbon,inorganicNfractions,plantphysiologicalandgrowthmeasurements,includingheight,internodelength,plantdiameter,andchlorophyllcontent,andbiomassaccumulation.Two-wayanalysisofvariance(ANO
	-1
	-1
	-1

	GiulianaCaprottiisacurrentMasterofSciencegraduatestudentintheSoilWaterandEcosystemSciencesDepartment,researchingcovercropsandsoilamendmentstoimprovecitrusperformanceandenhancesoilhealth.SheobtainedherBSinEnvironmentalEngineeringfromZamoranoUniversityinHondurasin2023.
	BIO:

	BernardCardenas,MichaelD.Dukes
	CenterforLandUseEfficiency,UF/IFAS,UniversityofFlorida,Gainesville,FL,USA
	Wateringrestrictionsaremandatesimplementedbycountiesandmunicipalitiesaspartofvariouswaterconservationprograms.Thegoaloftheseprogramsisthatthemorerestrictivetheschedule,thelesswaterwillbeusedforirrigationpurposes.Theobjectiveofthisstudywastodeterminewhetherhomessubjecttodifferentwateringrestrictionsapplydifferentamountsofirrigationwater.PascoCountyhadaone-day-per-weekwateringrestriction(1DW),whileHillsboroughCountywaslimitedtotwodaysperweek(2DW).MonthlywaterbillingdataarchivedinH2OSAVwereusedtocompareoutdoor
	Atotalof2,054homeswereanalyzedunderthe1DWrestrictionand823homesunderthe2DWrestriction.Theaveragebuiltyearwas2008for1DWhomesand2009for2DWhomes,withbuilt-yearrangesof2006–2013and2005–2014,respectively.Outdoorwaterusebetween2015and2018wasanalyzed.
	Theaveragetotalwaterusefor1DWhomeswassignificantlylowerthanfor2DWhomes(7.5kgal/movs.
	11.0kgal/mo,respectively),suggestingthatthewateringrestrictionwaseffectiveinreducingoutdoorwateruse.However,theirrigatedareaof1DWhomeswassignificantlysmaller(4,350ft²vs.6,510ft²for2DWhomes),influencingthetotaloutdoorwateruse.
	gal/ft²/mofor1DWand1.98gal/ft²/mofor2DW.Thesevaluescorrespondtoirrigationdepthsof0.71in/wkand0.73in/wk,respectively,whicharewithintherangeofrecommendedaverageirrigationapplicationsfortheregion.Thesefindingsindicatethatthewateringrestrictionsintheanalyzedcountiesoverthefour-yearperioddidnotreducethetotalamountofwaterappliedperweekbutratheraltereditsdistribution,withthesamevolumeappliedoveroneirrigationcycleinsteadoftwo.
	Whennormalizedbyirrigatedarea,bothgroupsappliednearlythesameamountofwater—1.93

	Mr.CardenasisaresearchassociateatUFwithover20yearsofexperienceinirrigationefficiencyandwaterconservation.HisresearchhashelpedestablishstandardsfortheIrrigationAssociationandtheEPAWaterSenseprogram.Hehasparticipatedindifferentmultidisciplinaryandmulti-stateprojects,andpublishedconsistentlyinpeer-reviewedjournals.
	BIO:

	SamarthKathare,SrinivasShashankMantha,andCristianCardenas-Lailhacar
	UniversityofFlorida,Gainesville,FL,USA
	Wastewatertreatmentplants(WWTPs)areessentialforsupportingourqualityoflifebycontributing,throughtheirprocesses,toreducingwaterbornediseases,andacleanenvironment,playingafundamentalroleinoursociety.WWTPsprocessesareasolidandwell-establishedtechnology,whereaerationisnotonlyveryrelevant,buttheonethatconsumesthelargeramountoftheelectricenergyintheplant.Insomeoftheseplantsbiogasandnutrientsarealsogenerated.Inourworkweproposearadicalchangetoreducethisenergyconsumptionbyaboutahalf.
	Thisworkattemptstoestablishanefficientmethodofaerationand/ordigestionprocessesforwastewatertreatmentplants.Afteranalyzingtheenergyusagefor20WWTPs,itwasfoundthatblowers,widelyusedinaeration,accountforalmost35%oftheirelectricenergyconsumptioninthesetypesoffacilities.Accordingly,andtoreduceenergyconsumptionintheplantswediscuss,andpropose,theuseofscrewcompressorsasanalternativetothetypicallyusedblowers.Asperouranalysis,andafterconsideringbothadvantagesanddisadvantagesbetweenthesetwotypesofequipment,wefoundthata
	Dr.Cardenas-LailhacarisafacultyintheDepartmentofMechanicalandAerospaceEngineeringattheUniversityofFlorida.Hehasover24yearsofexperienceinenergymanagement.Hasledover400energyauditstoindustriesintheUS,includingNASA,andLatinAmerica.Heisaninternationalenergyconsultant.
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	J.BarrettCarter,StevePeene
	GeosyntecConsultants,Tallahassee,FL,USA
	LittleSarasotaBayisanapproximately2,000-acreestuarinewaterbodyinSouthwestFloridawithahighlyurbanizedwatershed.Historically,LittleSarasotaBaycontainedaninletknownasMidnightPasswhichconnectedittotheGulfofMexicoandfacilitatedtidalcirculationintheBay.MidnightPasswaspurposelyclosedin1983,whichhadavarietyofimpactsontheBay,butthePasswasre-openedbyHurricaneHeleneandfurtherexpandedbyHurricaneMiltonin2024.AhydrodynamicmodelingstudywasconductedaspartoftheLittleSarasotaBayWatershedManagementPlantobetterunderstandtheeff
	Forthisstudy,theexistingmodelfortheBay,whichwasfirstdevelopedin2007,wasupdatedbyrefiningthemodelgridtobetterrepresenttheBayandthePassandbyupdatingthemodelbathymetryandforcingdatatorepresentrecentconditions(2018–2022).Twoversionsofthemodelwereproduced:onewithMidnightPassopenandonewithitclosed.Theclosed-inletmodelwascalibratedandevaluatedbasedonwaterlevel,temperature,andsalinity.Additionally,theopen-inletmodelwascalibratedtorecentlycollecteddischargedatameasuredatthePassandtwoinlandchannelsthatfeedthePass.Wat
	Dr.CarterisaseniorstaffprofessionalatGeosyntecConsultantswithaPh.D.inagriculturalandBiologicalengineeringfromtheUniversityofFloridaandapproximatelythreeyearsofexperienceworkingwithwaterresourcesinFlorida.Hisexperienceincludeswaterqualitysensing,hydrodynamicandgroundwatermodeling,anddataanalysisrelatedtowatermanagement.
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	MarieCecil,MingYe,PaigeBabushkin,WeiMao,MichaelCore,AhmedElshall,MewchaAmhaGebremedhin,NikolaosTziolas
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	DepartmentofEarth,Ocean,andAtmosphericScience,FloridaStateUniversity,Tallahassee,FL,USA
	1

	DepartmentofBioengineering,CivilEngineering,andEnvironmentalEngineering,FloridaGulfCoastUniversity,FortMyers,
	2

	FL,USA
	DepartmentofSoil,Water,andEcosystemSciences,UniversityofFlorida,Gainesville,FL,USA
	3

	ThestateofFloridaisrecognizedtohaveaprominentagriculturalpresence,especiallythesouthFloridaregionduetotheenvironmentallowingforlongergrowingseasons.SouthFloridaagricultureyieldsavarietyofhorticulturalproducts.Tomeetincreasingdemandsforhighqualityagriculturalcrops,farmersrelyonheavypesticideapplicationstofarmlands.Pesticidesaresubstancesusedtoridcropsofunwantedpestsandplantgrowth.Chlorothalonil,afungicide,isatypeofpesticidethatisusedextensivelyworldwideinagriculturalsettings.Likeotherpesticides,chlorothaloni
	-

	-
	,NO,NH,PO)inthesamesurfacewatersamplescollectedfromthestudysite.DataanalysiswasutilizedtoexamineexistingmajorionandchlorothalonilconcentrationdatainsurfacewaterswithintheSouthFloridaWaterManagementDistrict’s(SFWMD)DBHYDROdatabase.TheresultsfromthisstudyillustratecorrelationsbetweenchlorothalonilandmajorionconcentrationsinsurfacewaterbodiesacrossthesouthFloridaregion,showcasingionconcentrationscanbeusedasanindicatorforchlorothalonil’simpactsonsurfacewaterchemistry.
	NO
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	MarieCecilisasecond-yearmaster’sstudentatFloridaStateUniversitypursuingadegreeinGeology.Herresearchincorporateshydrology,hydrogeology,andwaterchemistrytobetterunderstandhowagriculturalpracticesimpactsurfacewaterchemistryinsouthFlorida.
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	StacyL.Cecil,LaurenM.Hall,CharlesA.Jacoby,LoraeT.Simpson
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	St.JohnsRiverWaterManagementDistrict,Palatka,FL,UnitedStatesSt.JohnsRiverWaterManagementDistrict,PalmBay,FL,UnitedStatesUniversityofSouthFlorida,St.Petersburg,FL,UnitedStates
	1
	2
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	MultipleintensealgalbloomshaveoccurredintheIndianRiverLagoonsince2011,resultinginadecreaseinlightpenetration,consequentlossofvegetatedbenthichabitats,andensuingeffectsonfauna.Sustainablemanagementofthelagoonwillbenefitfromanunderstandingofwhichnutrientparameterselicitastrongerdrivingeffectonbloomsascharacterizedbyincreasedconcentrationsofchlorophyll-a.Dataonwaterqualitycollectedacrosssixsublagoonsbetween1996and2024wereusedtodevelopgeneralizedadditivemodelsdescribingtherelationshipsbetweenconcentrationsofchl
	StacyCecilisanenvironmentalscientistwiththeSt.JohnsRiverWaterManagementDistrict,analyzingthewaterqualitydataintheIndianRiverLagoon.Throughouthercareer,shehasworkedinwaterqualityandrestorationcoordination,andshehasexperienceincoastalhabitatassessment,fisheriesobservation,andaquaculture.SheholdsaB.S.inMarineSciencefromCoastalCarolinaUniversityandaM.S.inEnvironmentalBiologyfromtheUniversityofWestFlorida.
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	Agriculturalirrigationaccountsforthelargestshareoffreshwaterwithdrawals,withanincreasingrelianceongroundwatersources.UnderstandingIrrigationreturnflow(IRF),theportionofirrigatedwaterthatisnotconsumedbyevapotranspirationandreturnstoawaterbody,isimportanttoeffectivelymanageimpactsofagriculturalirrigationonthesewaterbodies.Inrecentyears,thestudyofquantityandqualityofIRFtogroundwaterhasincreased,fromfield-scalemeasurementstowatershed-scalemodeling,underscoringtheimportanceofaccountingforIRFasaseparatewaterbalan
	Inthisstudy,weexploredhowIRFvariesacrossdifferentcombinationsofcroprotation,managementsystem,aquiferconfinement,soiltypesandwatershedcharacteristics.Todoso,apreviouslydevelopedSWAT-MODFLOWmodelofSantaFeRiverBasininNorthFloridawasusedtosimulateannualIRFandIRFratios(IRF/irrigation).Foreachcombination,twoinstancesofthemodelwererun,onewithagriculturalirrigationandonewithout,andthedifferenceinpercolationbetweenthetwowastakenasaninitialestimateofIRF.Overall,attheannualscale,spatialvariabilityinreturnflowisdrivenm
	Cristelisasecond-yeargraduatestudentintheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida.Herresearchinterestsincludeassessingagriculturalwateruseimpactsongroundwaterquantityandqualitythroughfieldandwatershed-scalemodeling.
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	Culturaleutrophicationisoneofthelargestthreatstocoastalecosystemsglobally,withexcessnitrogen(N)andphosphorus(P)beingtheprimarydriversofecosystemdisequilibrium.Thesenutrientshaveshiftedthecoastaloceantobecomenetautotrophic,resultinginincreasedprimaryproductivityandleadingtoeutrophicationeventsthatthreatenessentialhabitatssuchasseagrassmeadows.Chroniceutrophicationisfurtherexacerbatedbychangesinotherstressors,suchasincreasedtemperatureandsalinity,drivenbyclimatechange.Tounderstandtheshortandlong-termresponses
	BIO:AmandaChappelisaPhDCandidateintheEngineeringSchoolofSustainableInfrastructureandEnvironmentatUFwithafocusonCoastalEcosystemDynamics.Chappelhas10yearsofexperienceincoastalbiogeochemistry,withherresearcheffortscenteredaroundimprovingestuarineeutrophication.
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	WetlandsthroughouttheIndianRiverLagoonhavebeenextensivelymodifiedformosquitocontrol.Managedmosquitoimpoundmentsaredikedwetlandsequippedwithpumpingsystemsthataddlagoonwaterintothewetlandanduseoutflowstructurestocontrolwaterdepth.Duringthesummer,thisinfrastructuremaintainselevatedwaterlevelstosubmergeexposedsedimentswheremosquitoestypicallylaytheireggs.Thisseasonalmanagementprotocol,knownasRotationalImpoundmentManagement,mayinfluencethesystem’sbiogeochemistry;forexample,winterwaterdrawdownscanexposeorganicmat
	TarynChayaiscurrentlypursuingherPhDinInterdisciplinaryEcologyfromtheUniversityofFlorida’sSchoolofNaturalResourcesandEnvironment,withafocusonestuarineandcoastalwetlandbiogeochemistry.Tarynpreviouslyearnedhermaster’sdegreeinSoilandWaterSciencesfromtheUniversityofFlorida.
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	Harmfulalgalbloom(HAB)initiation,proliferation,andterminationoccuracrosshighlyvariablespatialandtemporalscales,complicatingeffortstolinkbloomdynamicstoenvironmentaldrivers.Thisstudypresentsanovelapproachtoidentifyingstate-dependentdriversofKareniabrevis(redtide)blooms,whichoccurnearlyannuallyalongFlorida’ssouthwestcoast.Bloomcoverageandenvironmentaldrivers—includingcontemporaneousandantecedentconditions—wereclusteredsimultaneouslyusingaself-organizingmap(SOM)todefinedistinctenvironmentalregimes.Byreducingth
	Dr.Chinisapost-doctoralresearcherwiththeWaterInstituteattheUniversityofFlorida.
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	PiashChowdhury,FlorentinoDelaCruz,Chu-EnHsu
	UniversityofNorthFlorida,Jacksonville,FL,USA
	TheSt.JohnsRiverEstuary(SJRE)isacriticalecologicalandeconomicresourceinnortheastFlorida,yetitfacesincreasingstressfromsea-levelrise(SLR),storm-inducedflooding,andpollutantdischarges.Thesepressuresthreatentheestuary’swaterqualityandresilience.Thisstudyaddressesakeygapinunderstandingtheestuary’sresidencetime,afundamentalindicatorofitsself-purificationcapacity.Anintegratedmodelingandfield-basedframeworkisdevelopedtoevaluatethehydrodynamicandwater-qualityresponsesoftheSJREusingDelft3D.ThemodeldomainextendsfromL
	Delft3D-FLOWsimulateswatercirculation,whileDelft3D-WAQsolvestheadvection–diffusion–reactionequationtomodelsuspendedsolidsanddissolvedoxygendynamics.Delft3D-WAQisalsousedtocomputeresidencetime,whichservesastheprimarydiagnosticforassessingestuarineflushingandretentioncapacity.Inparallel,Delft3D-PARTisappliedforLagrangianparticletrackingtosimulatetransportpathwaysanddyedispersion,supportingthedesignofafluoresceindyetracerexperimentbyoptimizingreleaselocations,timing,andsamplingintervals.Whilethetracersimulatio
	PreviousstudieshavesuggestedthatSLRmayenhancetidalasymmetryandincreaseresidencetimeinlow-gradientreaches,therebyintensifyingpollutantaccumulation.ThecombinedmodelingandfieldframeworkdevelopedinthisstudyisexpectedtoimprovethepredictivecapabilityfortheSJRE’swaterqualityandsupportsadaptivemanagementstrategiesunderevolvingclimaticandanthropogenicpressures.
	PiashChowdhuryisaGraduateResearchStudentinCivilEngineeringattheUniversityofNorthFlorida.HisresearchfocusesonhydrodynamicandwaterqualitymodelingofestuarinesystemsusingDelft3D.HespecializesinGIS,remotesensing,andnumericalmodelingforcoastalandriverineenvironmentalstudies.
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	Coastalareas,hometoover80%oftheglobalpopulation,areincreasinglythreatenedbysealevelrise,erosion,andextremeevents.Nature-basedsolutionslikeoysterreefsoffersustainableprotectionbyadaptingtosealevelrise,recoveringafterstorms,andprovidingecosystemservices.Whilepreviousresearchhasprimarilyfocusedonbreakwatersinwave-dominatedenvironments,theroleofoysterreefsinestuarinesettings,wheresmallwaves(0.1to0.5m)andstrongtidalcurrentsgovernsedimentdynamics,remainsinsufficientlyexplored.
	ThisstudyemploysacoupledDelft3DFLOWandSWANmodeltoinvestigatesedimentationlandwardofoysterreefs,focusingonshort-termmorphologicalchangesundervaryingreefconfigurationsandhydrodynamicconditions.Itexamineshowtidalcurrents,waterlevels,tidalflatprofiles,andreefgeometryaffectsedimentdynamics.Particularattentionisgiventoreeflayoutandwave–currentinteractions,emphasizingtheircombinedinfluenceonsedimenttransportandestuarinemorphodynamics.
	Modelresultsindicatethatoysterreefsreduceerosion,dissipatewaveenergy,andpromotesedimentdeposition.Theorientationofincomingwavesplaysacriticalroleinreefperformance.Obliquewavesresultingreatersedimentaccumulation,whileperpendicularwavesprovidelesseffectiveprotection,especiallywhennarrowerbarriersareused.Therefore,dominantwavedirectionmustbeconsideredwhendesigningreefconfigurations.
	Thesimulationsalsoshowthatwiderreefsaremoreeffectivethannarrowerones,astheydissipatemorewaveenergyandenhancesedimentretentionneartheshoreline.Reefslocatedclosertoshorepromotelargersedimentaccumulation,makingthemmoreeffectiveforshorelineprotection.Inaddition,widergapsbetweenreefsegmentshelpreduceerosionwithinthegapsandshouldbepreferredindesign.
	Inconclusion,oysterreefsofferaneffective,nature-basedapproachtoshorelineprotection.Theirsuccessdependsonwell-informeddesignchoices,especiallyregardinggeometryandhydrodynamicconditions.Thesefindingsprovideimportantinsightsforoptimizingcoastalprotectionstrategies.
	PhDstudentinCoastalEngineeringattheUniversityofFloridawithamaster’sinhydraulicengineering.Istudywavedynamics,sedimenttransport,andnature-basedshorelineprotection,integratingtheory,numericalmodeling,andlabdata.Focusedprimarilyonoyster-reefbreakwaterdesignandshorelineresilience.
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	ResearchandEducationCenter,FortPierce,FL,USA
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	ResearchandEducationCenter,FortPierce,FL,USA
	Accuratedata-drivenmodelinghasthepotentialtooptimizewatermanagementefficiencyincropproduction.Thesemodelingapproachesopenpossibilitiestoidentifyandlocalizecropwaterneedsforwatermanagement.However,formulatingadynamicmodeltocaptureplant-soil-waterinteractionsatmultipledepthsishighlycomplex.Challengesinclude:i)varyingplantgrowthandwateruptakewithspecies,phenology,andconditions;ii)nonlinearityofRichards’equationforunsaturatedsoilflow,requiringcomplexnumericalmethods;iii)empiricalconstitutivemodels(e.g.,Gardner,
	Dr.GregoryCondeisaPostdoctoralAssociateattheUniversityofFlorida'sSmartIrrigationandHydrologyLaboratory-IndianRiverResearchandEducationCenterinFortPierceFL.Hespecializesinadvancedcontrolsystems,dynamicmodeling,andautomationtoenhanceagriculturalwaterefficiency.Hisresearchfocusesondata-drivenmodels,estimation,andoptimalcontrolforirrigationsystems,includingsensorsintegration,cloudcomputing,andAIforsustainablepractices.
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	BrettConnell,JamesParham,PhD,DaneShuman
	TruttaEnvironmentalSolutions,LLC,PanamaCity,FL,USA
	TheWekivaWildandScenicRiverSystem,includingtheWekivaRiver,RockSpringsRun,andBlackwaterCreek,facesecologicalpressuresfromwatershedchanges,raisingconcernsaboutsubmergedaquaticvegetation(SAV)declinessimilartothosedocumentedintheSt.JohnsRiverBasin.TosupporttheWekivaWildandScenicRiverSystemComprehensiveManagementCommittee,TruttaEnvironmentalSolutions,LLCconductedaHighDefinitionStreamSurvey(HDSS)tomapEelgrassandevaluatehabitatconditionsacross34.5mile).
	HDSSisarapid,singlepassapproachthatintegratesGPS,video,depth,sidescansonar,andwaterqualitysensors(pH,temperature,dissolvedoxygen,conductivity,turbidity)togeneratecontinuous,meterresolutionGISdata.EachsecondofgeoreferencedvideoistiedtoaGPSpoint,providingmanagerswitharobustbaselineinventorythatcanextendupstreamanddownstreamasneeded.Thiscomprehensivedatasetallowsidentification,prioritization,andmonitoringofmultiplewaterresourceissues,includinginstreamhabitatdistribution,infrastructureimpacts,mitigationstrategi
	Thesurveyincorporated35bathymetrictransectsandproducedgeoreferencedvideoandGISlayers.Eelgrassoccurredindensebedsacrossapproximately4km(8percent)ofthesystem,withhotspotsneartheWekivaParkwayBridgeandWekivaIslandbutwasabsentinareassuchasBlackwaterCreekdespitepredictedsuitability.Anordinallogisticregressionmodellinkedeelgrassoccurrencetodepthandchannelwidth,highlightinghabitatfactorsthatcaninformmanagementstrategies.
	HDSSprovidesapowerfultoolforresourcemanagersbyrapidlydocumentingbaselineconditionsandenablingdatadrivendecisions.ResultsfromtheWekivasystemdemonstratehowthisapproachcandetectcurrentSAVstatus,identifyecologicalhotspots,andguidefuturerestorationandmonitoringeffortsinsensitiveriversystems.
	BrettConnellisaco-founderofTruttaEnvironmentalSolutionsandkeydeveloperoftheHighDefinitionStreamSurvey(HDSS)methodology.With20yearsofprofessionalexperienceinwaterresourcesandfisheriesBiology,hehasled1,800milesofprojectsacrosstheSoutheastfocusingoninnovativetechnologiesforstreamhabitatassessment.
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	RickCopeland,HaileyHall,GaryMaddox,andThomasSeal
	AquiferWatchInc,Tallahassee,FL,USA
	Since2007,waterqualityinseveralspringshedshavebeendeclaredimpairedfornitratebytheFloridaDepartmentofEnvironmentalProtection.Onceimpaired,basinmanagementactionplansbytheDepartmentareimplementedtorestorewaterqualitytoacorrespondingthreshold.Formostspringshedsthelevelfornitrateis0.35mg/L.Eachplanrequiresmonitoringtoevaluaterestorationprogress.Monitoringincludesnitrateconcentrationsandnitrateloadingwhereapplicable.Resourcecostsneededtoacquiresufficientmonitoringdataareexpensive.Consequently,theDepartmentsolicit
	Dr.Copelandhas50yearsofexperiencemonitoringFlorida’sgroundwaterwaterquality.HehasadministeredtheFloridaDepartmentofEnvironmentalProtection’swaterqualitymonitoringprogram.HeisthepastsupervisoroftheFloridaGeologicalSurvey’sHydrogeologyProgram.HeiscurrentlythedirectorofAquiferWatch,avolunteergroundwatermonitoringorganization.
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	AspartofitsgoaltosafeguardSouthFlorida’swaterresources,ecosystems,andcommunities,theSouthFloridaWaterManagementDistrict(SFWMD)isadvancingasetofwaterandclimateresiliencemetricstomonitortrends,identifyemergingpatterns,andsupportrisk-informedanddata-drivendecision-making.Thesemetricsinformregionalplanningandadaptationstrategies.
	Thispresentationfocusesonthedevelopmentandimplementationofafloodoccurrencemetricandtheestablishmentofarobustframeworkforitscontinueduse,TheSouthFloridaFloodInformationResource.InitialeffortsincludedcompilinghistoricalflooddatafrominternalandexternalsourcesinGIStoidentifyflood-proneareas.GIS-baseddatacollectionandstoringtoolsweredevelopedtostandardizefloodreporting,enablephotodocumentation,andconsolidatelegacyandnewfloodeventrecords.Thefloodmetricsupportsfloodriskcharacterization,identificationofflood-pronea
	Progressalsoincludesstafftrainingandexpandedaccessforlocalgovernmentpartners,includingcounties,municipalities,watercontroldistricts,andotheragencies.Theseeffortsalignwithabroaderstatewideinitiative.SFWMDiscollaboratingwiththeFloridaSilverJackets,theFloridaDepartmentofEmergencyManagement,theFloridaFloodHubforAppliedResearchandInnovation,thestate’swatermanagementdistricts,andothergovernmentagenciestoenhanceobservedflooddatacollectionandstoringstatewide.Theinter-agencyFloodObservations–RegionalCoordinationandC
	Thispresentationisrelevanttowaterresourcemanagers,planners,emergencymanagementprofessionals,andpolicymakersengagedinresilienceplanningandfloodriskmanagement.
	NicoleCortezistheResiliencyCoordinatorattheSouthFloridaWaterManagementDistrict,leadingstakeholderengagementandoverseeingthemonitoringanddevelopmentofwaterandclimatemetricsforwaterresourceplanningandadaptation,drawingonherbackgroundinenvironmentalevaluationandoutreach.
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	TonyCountryman
	ResourceManagementDivision,NorthwestFloridaWaterManagementDistrict,Havana,FL,USA
	TheNorthwestFloridaWaterManagementDistrictisoneoffivewatermanagementdistrictscreatedbytheWaterResourcesActof1972andischargedwithmanagingthewaterresourcesacross16counties.TheDistrictperiodicallycompletesWaterSupplyAssessmentstoevaluatethesufficiencyofwaterresourceswithineachofsevenplanningregionstomeetdemandsfora20-yearplanninghorizon.Ifwaterneedsarelikelytoexceedavailablesupplies,theDistrictpreparesaRegionalWaterSupplyPlanwhichidentifiesalternativestomeetfuturedemands,asrequiredbysection373.709,FloridaStatu
	RegionII,includingSantaRosa,Okaloosa,andWaltoncounties,istheDistrict’slargestandfastestgrowingplanningregion.AWaterResourceCautionAreawasestablishedin1989duetoconcernsforsaltwaterintrusionintheUpperFloridanaquifer.ThefirstRegionalWaterSupplyPlanwasapprovedin2000,andmostrecentlyupdatedin2024.PlanimplementationhasachievedpartialrecoveryoftheUpperFloridanaquiferpotentiometricsurface,from--130ft.to-65ft.belowmeansealevel.Thisrecoveryhasbeenachievedthroughcollaborativemulti-partyprojectstoshiftgroundwaterwithdra
	TheDistrictiscollaboratingwithlocalgovernmentsandutilitiestoaddressthisissue.Plannedactivitiesincludefeasibilitystudiesofsurfacewatersourcesandmanagedaquiferrecharge.TheDistrictisinvestigatingtheredistributionofgroundwaterpumpagefromwithintheWaterResourceCautionAreatoareasfurthernorth.Potentialsolutionsareexpensive,withcostestimatesforsurfacewatersuppliesrangingfrom$200millionto$498million.Minimumaquiferlevelsmaybeneededtosetquantitativethresholdsforgroundwaterwithdrawalsandcreateaframeworkforfundingandproj
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	FloridaspringsareuniqueenvironmentsthatprovidediverseecosystemservicesandserveasnaturaloutletsfortheFloridanAquiferSystem.However,thesespringsareexperiencingvisiblehabitatdegradationandwaterqualitydeclineacrossbothspatialandtemporalscales.Thisdeteriorationhasbeenlinkedtoreductionsinflowandchangesindissolvedoxygen(DO),akeystonevariableinaquaticenvironments.Yet,therelationshipsbetweenDOandflowremainpoorlyconstrained,aslongresidencetimesandaquiferstoragedynamicsoftendecouplesynchronousconcentration–discharge(C
	Toaddressthisgap,wecompiledacomprehensivestatewidewaterqualitydatasetthatintegratesgrabsamplesandcontinuoussensordatafromtheFloridaWaterManagementDistricts,theFloridaDepartmentofEnvironmentalProtection,andtheU.S.GeologicalSurvey.Usingthisdataset,weinvestigatedtemporallagsbetweendischargeandkeywaterchemistryparametersincludingDO,temperature,pH,specificconductivity,andNOx-NacrossFlorida’smostdata-richsprings.
	Ourfindingsindicatethatthesetemporallagsarebothsolute-andsite-specific.Reversingsprings—thosethatexperienceback-floodingfromadjacentblackwaterstreams—exhibitshorterlagsbetweendischargeandchemistry,whereasnon-reversingspringsdisplaylongerlags.Byquantifyingthisdecouplingbetweendischargeandchemistry,wecanbetteridentifypotentialsourcesandprocessesdrivingDOconsumptionalongtheflowpathasthespringshedintegratesthesurroundinglandscape.TheseinsightscanhelpinformconservationandmanagementstrategiesaimedatmitigatingDOan
	LindseyCromwellisaPhDCandidateinSFFGSwitharesearchfocusonthecontrolsonwaterqualityvariationinFloridasprings.
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	Understandingthefactorsinfluencingtemporalvariabilityinstreamsoluteconcentrationsiscrucialforwatermanagement.WeobservedpersistentandrepeatableseasonalsignalsinstreamsoluteconcentrationsintheNorthLakeOkeechobeeBasin(NLOB),Florida.ByconcatenatingtheChemLotUSwaterqualityandStreamCatwatershedattributedatasets,weexaminedstreamconcentrationsforfivetargetsolutesrepresentinggeogenic(calcium,Ca),biogenic(totalorganiccarbon,TOC),and,solublereactivephosphorus,SRP,andtotalphosphorus,TP)sources.Fromcomparativefittingofa
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	anthropogenic(nitrate,NO
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	concentrationspeakingfromlatefalltospring,whileTOC,SRP,andTPreachtheirmaximainsummerandfall,andCapeaksinspring.Weconsideredtheroleoflanduseasacontributortoseasonalpatterns,findingthatagriculturallandusesignificantlyinfluencednutrientseasonalamplitudeandmeanconcentration.Notably,however,landuseandlandcoverdidnotaffectthetimingofpeakconcentrationssuggestingtheseattributesoftheexportpatternarenotcontrolledbyshort-termvariationinapplications,butratherseasonallyvaryingtransportandremovalprocesses.Variationsin
	comparedtobiogenicandgeogenicsolutes.Seasonaltimingalsovariesbysolute,withNO
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	⁺wasbettersynchronizedwithtemperature,implyingacriticalrolefordenitrification.Thisanalysishighlightstheinteractionbetweenhydrologicalandbiogeochemicalprocessesinunderstandingseasonalvariationsinwaterquality.Ourfindingsunderscoretheimportanceofspatialsamplingintensityovertemporalfrequencyasseasonalsignalsarestrongandpredictable,whilespatialheterogeneityrequiresmorecomprehensivecoverage.
	Ca²
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	Enhancingagriculturalproductivityandwatermanagementrequiresunderstandinghowclimatefactorsaffectcropyieldsandirrigationrequirements.ThisstudyexaminedhowOhio'smaizeandsoybeanyieldswereinfluencedbymonthlyprecipitation,temperature,andsoilwaterdeficit(SWD)from1991to2022.AsoilwaterbalanceapproachcombinedwithRandomForest(RF)identifiedthekeyclimaticandhydrologicalvariablesinpredictingtheimpactofsupplementalirrigationoncounty-levelmaizeandsoybeanyields.TheRFmodelperformedbest,withRMSE=0.60Mt/haandR²=0.77formaize,and
	Dr.DasisaPostdoctoralResearchAssociateattheUniversityofFlorida’sPrecisionWaterManagementLab.Hisresearchfocusesonsensor-basedirrigationautomation,IoTsystems,andremotesensingapplicationsforcropwaterandnutrientmanagement,combiningfieldexperimentswithmachinelearningandhydrologicalmodelingtoimproveagriculturalsustainabilityandwaterproductivityindiversecroppingsystems.
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	TheEvergladesStormwaterTreatmentAreas(STAs)constructedwetlandsdevelopedaspartoftheEvergladesrestorationefforttoreducenutrientloads,particularlyphosphorus,fromagriculturalandurbanrunoffbeforethewaterentersthedownstreamnaturalecosystem.Thesetreatmentwetlandshavebeenhighlyeffectiveinimprovingwaterquality,yettheirperformanceisnotuniformanddependsgreatlyonthecharacteristicsofthecontributingwatersheds.Landuseandlandcover(LULC)patternssurroundingthesesystemsinfluencethetypeandnumberofnutrientinputs,hydrologicconne
	ThisstudyinvestigateshowLULCpatternsaffectinflowwaterqualityacrossfourmajorEvergladesSTAs:STA-1E,STA-2,STA-3/4,andSTA-5/6—representingdistincthydrologicbasinsandlandmanagementhistories.Usingtwodecadesofwater-qualitydatafromtheSouthFloridaWaterManagementDistrict(SFWMD),combinedwithGIS-basedanalysesofremotelysensedland-coverdatasets,spatialandtemporalrelationshipsbetweenwatershedcompositionandtotalphosphorus(TP)concentrationswereexamined.Preliminaryfindingsindicatethatwatershedsdominatedbyagriculturalandurban
	Bylinkinglandscapechangesatthewatershedleveltowater-qualityoutcomes,thisresearchoffersnewinsightsintohowhumanlanduseinteractswithwetlandrestorationinfrastructure.Thefindingshighlightthatsustainablewater-qualitymanagementinSouthFloridarequiresnotonlyeffectivetreatmentofwetlandsbutalsoproactivewatershedplanningandbestmanagementpractices(BMPs)thatminimizenutrientloadingatthesource.Understandingtheseland-waterconnectionsisessentialforadvancingEvergladesrestorationobjectives,maintainingecosystemhealth,andprotect
	AnkitaDattaisaPh.D.candidateattheUniversityofFloridastudyingwaterqualityandecosystemservicesintheEverglades.Herresearchintegrateswetlandbiogeochemistry,land-usedynamics,andenvironmentaleconomicstoevaluatehowwatershedconditionsinfluencenutrientretentionandsustainabilityofStormwaterTreatmentAreas(STAs)inSouthFlorida
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	TheUniversityofFloridaInstituteofFoodandAgriculturalSciences(UF/IFAS)ExtensionWaterSchoolprogramprovidescounty-specificeducationforelectedofficials,departmentheads,andcommunityleaderswhomakedecisionsaffectingwaterresources.EachWaterSchoolblendsexpertpresentations,interactivediscussions,andfieldexperiencestoconnectsciencewithpolicy.Programsareheldonceeverytwoyearsineachparticipatingcounty,ensuringcontinuitywhilestayingresponsivetoemergingissues.
	Since2015,UF/IFASExtensionhasconductedmultipleWaterSchoolsacrossCentralFlorida,includingfiveinMarionCountyandtwoinSumterCounty,mostrecentlyin2025.The2025MarionCountyWaterSchool,BalancingGrowthandWaterResources,engaged42participantswithsessionsonhydrogeology,regulations,conservationpractices,andfieldvisitshighlightingwater-efficientlandscapingandadvancedreclamationtechnologies.Participantsreported100%satisfaction,withmorethan75%affirmingtheprogramwouldpositivelyinfluencelocalpolicy.The2025SumterCountyWaterSc
	EvaluationresultsacrosscountiesconsistentlyshowthatWaterSchoolsraiseparticipants’knowledgelevelsfrom“low/medium”to“medium/high,”fostercollaborationacrossagencies,andincreasethelikelihoodofpolicyimpacts.Participantsparticularlyvaluethebalanceoftechnicalexpertise,real-worlddemonstrations,andopportunitiesforcross-sectordialogue.
	UF/IFASExtensionwillcontinueofferingWaterSchoolsinMarionandSumterCountiesandexpandtoadditionalCentralFloridacounties.FutureprogramswilladdressemergingissuessuchasPFAScontamination,stormwatervulnerability,septic-to-sewerconversions,andclimateresilience.Bytailoringtopicstolocalneedsanddirectlyengagingdecisionmakers,WaterSchoolsprovideaprovenmodelforcommunity-basedwatereducationthatinformsdecisions,buildscapacity,anddrivescollectiveaction.
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	CherokeeNationSystemSolutionsContractortotheU.SGeologicalSurvey,WetlandandAquaticResearchCenter,
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	U.S.GeologicalSurvey,ColumbiaEnvironmentalResearchCenter,Columbia,MO,USA
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	U.S.GeologicalSurvey,CentralPlainsWaterScienceCenter,Lawrence,KS,USA
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	Floridaurbanandagriculturalactivitiesrelyonpesticidestoproducefoodandmanagelandscapesbycontrollingvectors,pests,anddisease.Pesticidessuchasherbicides,insecticides,andfungicidesentertheaquaticenvironmentthroughdirectapplicationtowaterbodiesorviatransportfromthesurroundinglandscape.Further,per-andpolyfluoroalkylsubstances(PFAS)havecommonlybeenfoundintheaquaticenvironmentandinaquaticspeciesincludingFloridamanatees.PFAShaveavarietyofuses(e.g.,foodpackagingandfirefighterfoams)andcanbefoundinagriculturalmaterials
	RobdeRooij,CristelCedeno,WendyGrahamandDavidKaplan
	1
	1
	1
	1

	UniversityofFlorida,Gainesville,FL,USA
	1

	Waterpumpedfromanaquiferforirrigationiseitherevaporated,transpired,transportedbylateralflowprocesseslikerunoff,storedinthesubsurfacezoneabovetheaquiferorpercolatesintotheaquifer.Theamountofwatermakingitbacktotheaquiferbymeansofpercolationistypicallyreferredtoasirrigationreturnflow(IRF)andisanimportantquantitytoinfertheeffectofirrigationongroundwaterresources.
	However,IRFisdifficulttoquantifyasthewaterfromirrigationismixedwithwaterfromprecipitation.Theclassicalnumericalapproachisbasedonsimulatingthedifferenceinaquiferrechargebetweenamodelwithandamodelwithoutirrigation.WehaveappliedthisapproachusingaSWAT-MODFLOWmodelfortheSantaFeRiverbasin,butwenowseekalternativemodelingapproachestogainmoreinsightsintothesimulatedIRFs.TocheckthedependenceoftheIRFonsimulatedsoilwatercontentandsoilwaterfluxeswecomparetheIRFassimulatedbyaSWATmodelwiththeIRFassimulatedbyamorephysics-b
	RobdeRooijisaresearchassistantscientistattheWaterInstituteandhisresearchfocusesonsolvingquantitativeandqualitativehydrogeologicalproblems.Hehasaparticularinterestinunravelingtheageandsourcecomponentsofgroundwater.
	MohanaDebnath,NasrinAlamdari
	FloridaStateUniversity,Tallahassee,FL,USA
	Watershedmanagementisoneofthemostchallengingtopicsnowadays,especiallyinthecoastalurbanareasduetotheintricateallocationofthegroundwatertableintheseareas.Inaddition,projectedchangesinprecipitationandsea-leveldynamicsintroduceuncertaintyonthisissue,intensifyingbothhydro-climatologicalandsocio-economicvulnerabilities.Theresearchexploresthedynamicsofgroundwaterandsurfacewaterundervaryingclimaticconditionsandprovidesinsightsonhowgreenstormwaterinfrastructure(GSI)managementcanbeusedtosortouttheissueswhilefocusingo
	ThephysicallybasedhydrologicalmodelMIKESHEperformedhydrologicsimulationstodeterminefloodareasandtheMODFLOWmodelcapturedgroundwaterlevelresponseinaspecificcoastalurbanarea.Thegroundwaterandoverlandflowduetosurfaceflowshowedpositivecorrelationundermoreextremeclimaticcondition.Pairwiseempiricalrelationshipsusingregressionmodelwascreatedbetweenthesetwoelements.UsingGreenStormwaterInfrastructuresitingtool,locationswhereGSIscanhelpanalyzesocioeconomicconditionbyincorporatingeconomicoptimizationhasbeenprioritized.
	MohanaDebnathisaPh.D.candidateinCivilandEnvironmentalEngineeringatFloridaStateUniversity.Herresearchfocusesoncoastalwatershedmanagement,integratinghydrologicalmodelingandclimateprojectionstomitigateflooding,groundwaterrise,andsaltwaterintrusionwhilepromotingsustainability.
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	NikhilRajDeepandEbrahimBabaeian
	UniversityofFlorida,Gainesville,FL,USA
	Soilmoistureisakeyvariablethatinfluencesvegetationgrowth,waterbalance,andhydrologicalprocesses.Accuratemonitoringandforecastingofsoilmoistureareessentialforefficientirrigationplanning,improvedwatermanagement,andreducingtheimpactsoffloodsanddroughts.However,theSoilMoistureActivePassive(SMAP)mission,despiteprovidingreliableglobalsoilmoistureobservations,islimitedbyitscoarsespatialresolution(9km)andrelativelyinfrequentrevisittime,constrainingitsapplicationatregionalandwatershedscalesacrossFlorida’sheterogeneou
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	Mr.DeepisaPhDstudentintheSoil,Water,andEcosystemSciencesDepartmentattheUniversityofFlorida.Hisresearchfocusesonpassivemicrowaveremotesensingforfield-scalesoilmoistureestimationacrossFlorida.Hehasbroadexperienceinremotesensing,GIS,cloud-basedgeospatialprogramming,Python,andR.
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	MichaelDelCharco,P.E.,CMF,PatLawson,GISP,AshleyLein,EI,andGerryEvenwel
	1
	2
	3
	4

	TaylorEngineering,Inc,Jacksonville,FL,USANationalFloodExperts,Tampa,FL,USA
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	TheC-7BasininnortheastMiami-DadeCountyisalow-lying,highlyurbanizedwatershedthatdischargesthroughtheS-27structuretoBiscayneBayaspartoftheCentralandSouthernFlorida(C&SF)Project.TheSouthFloridaWaterManagementDistrict’sFloodProtectionLevelofService(FPLOS)AdaptationPlanningandMitigationStudyisevaluatingfuturefloodresiliencyunderprojectedsea-levelriseandrainfallchangescenarios.Buildingondetailedhydrologicandhydraulicmodeling,thestudyquantifiestherisk-reductionandeconomicbenefitsassociatedwithaStrategicallySelecte
	TheanalysisdevelopsExpectedAnnualDamages(EAD)andBenefit-Costratiostoquantifyavoidedlossestoresidential,commercial,andtransportationassetsacrossfourdesignstormsandmultiplesea-levelconditions.ItthenexpandstocapturebroadereconomicandsocialbenefitsusingoutputsfromtheDistrict’sFIATtoolandpublicdatasets.Componentsincludeproperty-damageavoidance,economic-activityimpactsexpressedasGrossValueAddedderivedfromavoidedbusinessdowntime,andstabilizationofproperty-taxrevenuethroughspatiallinkageof2024Miami-DadeCountytax-ro
	AmajorinnovationisthepartnershipwithNationalFloodExperts(NFE),whoareapplyingFEMA’sRiskRating2.0methodologytocalculateparcel-levelflood-insurancepremiumsforboth“without-project”and“with-project”conditions.Thisapproachallowsdirectestimationofhouseholdinsurancesavingsandaggregatecommunitybenefitsattributabletoflood-mitigationinvestments.
	Together,theseanalysestranslatemodeledflood-riskreductionsintomeasurablefinancialoutcomes—demonstratinghowengineeringinterventionscanreducedamages,sustaineconomicproductivity,andimproveaffordabilityforresidentsacrossoneofSouthFlorida’smostflood-vulnerablebasins.
	MichaelleadsTaylorEngineering’sCoastalStrategiesgroupandischargedwithdevelopingthenextadvancementsincoastalandriverinefloodresiliency-movingcommunitiesfromplanningtoaction.Heservesasprojectmanageronongoingresiliencystudies,developmentofinnovativetoolsforcommunities,andlargercoastalandwaterresourcesprojects.
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	SanneriE.SantiagoBorrés,SunilKumar,AmandaLynneSills,MalenaGonzálezFernández,JohnA.Bowden,DuzgunAgdas,JeanClaudeJ.Bonzongo,AntarpreetJutla,EricS.Coker,KatherineY.DelizQuiñones
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	EngineeringSchoolofSustainableInfrastructureandEnvironment(ESSIE),DepartmentofEnvironmentalEngineering
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	Sciences,CollegeofEngineering,UniversityofFlorida,Gainesville,FL
	GeoHealthandHydrologyLab,EngineeringSchoolofSustainableInfrastructureandEnvironment(ESSIE),Departmentof
	2

	EnvironmentalEngineeringSciences,CollegeofEngineering,UniversityofFlorida,Gainesville,FL
	CenterforEnvironmentalandHumanToxicology,DepartmentofPhysiologicalSciences,CollegeofVeterinaryMedicine,
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	UniversityofFlorida,Gainesville,FL
	DepartmentofEnvironmentalandGlobalHealth,CollegeofPublicHealthandHealthProfessions,UniversityofFlorida,
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	Gainesville,FL
	Per-andpolyfluoroalkylsubstances(PFAS)aregloballypervasiveandhighlypersistentcontaminantsthatendangerbothhumanandecologicalhealth.Identifyingtheenvironmentaldriversoftheirsoildistributioniskeytoimprovingriskassessmentandprotectinginterconnectedsoil–watersystems.Thisstudyshowcaseshowmachinelearning(ML)approachescanaccuratelypredictregional-scalePFASdistributionsinsoilsbyleveragingenvironmentalandspatialfeaturesasproxiesforcontaminationsourcesandretentionmechanisms.Using77soilsamplesfromBrevardCounty,Florida(
	Dr.Delizisanenvironmentalscientistwithover15yearsofprofessionalandacademicresearchexperiencespecializinginfateandtransport,biogeochemistry,andmicrobialecology.Herresearchfocusesonunderstandingpollutantbehaviorinsoil–watersystemsandadvancingsustainableremediationtechnologiestoprotectwaterresourcesandpromoteresilientecosystemmanagement.
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	TibebeDessalegne
	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USA
	TheSouthFloridaWaterManagementDistrict(District)servesapproximately9.3millionresidentsandisresponsibleforoperatingtheregionalwatermanagementsysteminSouthFlorida.Thisextensiveinfrastructureincludesmorethan2175milesofcanalsand2,130milesofleveesandberms,over936watercontrolstructuresand620projectculverts,and98pumpstations.TheDistrictmanagesthiscomplexsystemtosafeguardandrestoreSouthFlorida'swaterresourcesandecosystems,protectcommunitiesfromflooding,andmeettheregion'swaterneeds.
	Attheouterboundariesofthissystem,gravity-drivenstructuresplayacriticalroleindischarginginlandwatertotidewhilepreventingsaltwaterintrusion.Theperformanceofthesestructuresishighlydependentonthehydraulicgradientacrossthem.Risingsealevelsreducethisgradient,therebydiminishingthedischargecapacityofcoastalgravitystructuresandcompromisingfloodcontroleffectiveness.
	Toassessthelong-termperformanceofthesestructures,theDistrictconductedananalysisofhistoricalwaterleveltimeseriesandoperationaldatafromcoastalstructuresandNOAAtidalgaugesacrossSouthFlorida.Thisanalysisispartofabroaderefforttodevelopandmonitorwaterandclimateresiliencymetrics.Italsoincludesevaluatingtrendsinwaterlevelsatcoastalstructuresinrelationtosealevelrise,rainfallvariability,andotherinfluencingfactors.Thefindingswillsupportplannersandwatermanagersindesigningandimplementingresilientinfrastructureenhancemen
	Dr.TibebeDessalegneisaSectionChiefwithinHydrologyandHydraulicsBureauattheSouthFloridaWaterManagementDistrict.HeholdsaprofessionalEngineeringlicensefromstateofFlorida.Inaddition,heisaregisteredProfessionalHydrologistandisaBoard-CertifiedWaterResourcesEngineerwithover20yearsofexperience.
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	LakshayDhamaniaandJoshuaD.Moon
	UniversityofFlorida,Gainesville,FL,USA
	PFASaresyntheticchemicalsknownasper-andpolyfluoroalkylsubstancesintroducedintotheindustrysincethe1940s.Thesechemicalsbioaccumulateduetotheirnon-degradablenature,attributedtothestrongC-Fbondchemistrythatimpartsthermalandchemicalstability,renderingthemvaluableinvariousapplications.Inhumans,theyareknowntobepotentiallyrelatedtomultiplehealthissues,whichcallsforimmediateaction.
	ResearchershaveexploredvariousmethodsforPFASremediation,includingactivatedcarbon,ion-exchangeresins,advancedoxidationprocesses,andfiltrationmembranes.However,thereremainsadeficiencyinadsorbentscapableofeffectivelyremovingPFAScompoundsatenvironmentallyrelevantconcentrations.
	Toovercometheshortcomingsofcommercialsorptionmaterial,wehavedevelopednon-fluorinatedtunablepolymersthatcaneffectivelyremovePFAScompounds.Thesemodularpolymersarecrosslinkedpolymernetworkssynthesizedfrompoly(ethyleneglycol)di-acrylate(PEGDA)anddifferentmonomerunitsofpoly(ethyleneglycol)methyletheracrylate(PEGMEA),dodecylacrylate(DA),andpentafluorophenylacrylate(PFPA).Using‘clickchemistry’,wefunctionalizedthesepolymerswithfiveLewis'sbaseligandsatdifferentgrafting%bysubstitutingPFPAfromthepolymerbackbone,essent
	Iama3rd-yearPhDstudentinthechemicalengineeringdepartmentattheUniversityofFlorida.Forthelast3years,IhavebeenworkingonmakingpolymerandseparationtechnologiesforPFAScompounds.Duringmyundergrad,Ialsoworkedondevelopingbioadsorbentsfortheremovalofmethyleneblueorganicdye.
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	JianDi,LoriMcCloud,andAndyCanion
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	Lightavailabilityhasbeenidentifiedasakeylimitingfactorforsubmergedaquaticvegetation(SAV)growthanddistributioninLakeApopka.Priortorestorationefforts,Secchidepthswereveryshallow(<0.2m)duetohighalgalbiomassandsuspendedflocculentsedimentderivedfromalgalbiomass.Recentimprovementsinwaterclaritycanbeattributedto:1)reducedalgalbiomassresultingfromsignificantreductionsinPhosphorus(P)loading,2)thecumulativeeffectsofprojectstoremoveexistingPand3)limitedsedimentresuspensionduetosustainedperiodsofhigherlakestage.Thesefa
	JianDiisanEnvironmentScientistatSt.JohnsRiverWaterManagementDistrict.Heearnedamaster’sdegreeinRangeSciencefromUtahStateUniversity.Jianhasover20yearsofworkingexperienceinwaterqualityrelatedsubjectsfortheOcklawahaRiverBasin.
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	ChamodaP.D.M.Dissanayake,AJReisinger,AshleyHennessey,MichaelMantone,andBasilIannone
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	UniversityofFlorida,Gainesville,FL,USADepartmentofSoil,Water,andEcosystemSciences,UniversityofFlorida,Gainesville,FL,USA
	1
	2

	Protectingwaterresourcesisamajorchallengeinwaterreuse,withconcernsoverthecontinueduseofreclaimedwater(RW).Constructedwetlands(CWs)provideanopportunityfortertiarytreatmentinwaterreclamationplants,improvingwastewaterqualitybeforegroundwaterrecharge.Theseengineeredsystemsmimicnaturalwetlands(NWs)andhaveshownpotentialtoremovepollutantslikenutrients,heavymetals,andpharmaceuticalsthroughphysical,chemical,andBiologicalprocesses.CWscanfunctionasstandalonewetlandcellsorinhybridsystemswithsequentialtreatmentcells.Whi
	ChamodaDissanayakeisasecond-yearPh.D.studentandamemberofthe2024UFWaterScholarsBREWsProgram.Herresearchfocusesonconstructedwetlands(CWs)thatreceivereclaimedwater,exploringdifferentCWdesignsandcomparingthemtonaturalwetlandstoassessnutrientcyclingandmicrobialdynamics.
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	JoAnnB.Donald,ToddZ.Osborne,DengjunWang,RexEllis,andYangLin
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	UniversityofFlorida,Gainesville,FL,USASt.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
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	ExcessphosphorusfromBIO:solids-amendedsoilsisamajordriverofnutrientloadinginFlorida’swatersheds,contributingtoeutrophicationandharmfulalgalblooms.Predictinglong-termPreleaseremainsachallenge,especiallyinsandysoilswhereleachingpotentialishigh.
	Toaddressthisgap,wedevelopedaflow-throughreactorsystemtosimulatesoilleachingundercontrolledconditions.Sixteensoilsfromrancheswithcontrastingbiosolidsapplicationhistories,alongwithcontrols,weresubjectedto10-dayleachingexperimentsataconstantflowrate(0.1mLmin).DailyandcumulativePreleaseweremeasured,alongwithcalcium,aluminum,andiron,toparameterizeatwo-poolkineticmodelofPdesorption.Themodeldistinguishesbetweenafastpool(labile,short-termrelease)andaslowpool(long-termrelease),providinginsightintosustainedleachingr
	-1

	Buildingontheseexperiments,wearetestingsoilsfreshlyamendedwithbiosolidstocomparereleasedynamicsagainstlegacyfields,whileevaluatinghowbiosolidscomposition,applicationhistory,andsoilpropertiesinfluencePmobility.EarlyanalysesshowstrongcorrelationsbetweenM3Pandcumulativeleaching,suggestingitspotentialasacost-effectivetoolforestimatingPlossrisk.
	Ourresultsshowadistincttwo-poolreleasepatternconsistentwithmesocosmstudiesofBIO:solidsimpactedsoils(Linetal.,2025).SoilswithextensivebiosolidshistoriesexhibitedhighertotalPreleaseandalargerresidualslowpool,indicatingsustainedlong-termleachingpotential.Incontrast,controlandlow-applicationsoilsreleasedmostlabilePwithinthefirstfewdays,reachingarapidplateau.CalciumlossesalsotrackedcloselywithP,particularlyinlimedBIO:solids,suggestingtheimportantroleofcalciuminstabilizingPinthesebiosolids-amendedsoils.Together,t
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	JoAnnDonaldisaPh.D.studentinSoil,Water,andEcosystemSciencesattheUniversityofFlorida.Sheholdsamaster’sdegreeinthesamefieldandabachelor’sdegreeingeology.Herresearchfocusesonphosphorusdynamicsinbiosolids-amendedsoilsandtheirimplicationsforsustainablelandandwatermanagement.
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	MOLECULARINSIGHTSINTOPFHxATOXICITY:TRANSCRIPTOMICANALYSISINZEBRAFISHANDEASTERNOYSTERS
	J.Donaldson,A.Sultan,S.Tabora-Sarmiento,FPaneque,C.J.Martyniuk,J.A.Bowden,J.H.BisesiDepartmentofEnvironmentalandGlobalHealth,CollegeofPublicHealthandHealthProfessionals,UniversityofFlorida,
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	Gainesville,FL,USA.DepartmentofPhysiologicalSciences,UniversityofFlorida,Gainesville,FL,USA.CenterforEnvironmentalandHumanToxicology,UniversityofFlorida,Gainesville,FL,USACenterforAquaticandInvasivePlants,IFAS,UniversityofFlorida,Gainesville,FL,USA
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	Per-andpolyfluoroalkylsubstances(PFAS)haveraisedsignificantconcernduetotheirenvironmentalpersistence,widespreadcontamination,andextensiveuseinconsumerproducts.Whiletheirchemicalpropertiesareusefulforconsumerandindustrialgoods,theyalsohavebeenlinkedtopotentialdeleteriousenvironmentalandhumanhealtheffectsfollowingexposure.Researchhaslargelyfocusedonthe“legacy”,long-chainPFAS.However,inrecentyears,theselegacyPFAShavebeenphasedoutinmanycountries,ultimatelyleadingtoshort-chainPFASbecomingprevalentinmanufacturing
	JessicaisaPhDcandidatewhosedissertationfocusesonPFHxA’seffectsonrecreationallyandeconomicallyimportantaquaticspecies.Whileherbackgroundisinmarinebiology,hermultifacetedworkatUFincludesprojectsassessingtheimpactsofpesticides,heavymetals,andherbicidesonfreshwaterandmarineorganisms.
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	PaulDonsky,AmyL.Brown,SeanA.King,andMatthewJ.Cohen
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	SuwanneeRiverWaterManagementDistrict,LiveOak,FL,USASchoolofForestResourcesandConservation,UniversityofFlorida,Gainesville,FL,USAWaterInstitute,UniversityofFlorida,Gainesville,FL,USA
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	Riverintrusionevents(RIEs)occurfrequentlyinthespringsoftheSuwanneeRiverBasin(SRB).Duringtheseevents,floodwatersfromadjacentblackwaterriversdisplacegroundwaterwithinthesystem,introducingwatermuchricherindissolvedorganicmatter(DOM)thantypicalgroundwater-derivedflow.ThisDOMinfluxdrivesincreasedmicrobialrespirationandoxygenconsumptioninspringsandtheirconnectedcavesystems.Theresultingchemicalshiftscanproducetransienthypoxicconditionswhichmayberesponsibleforfishandstygofaunadie-offswhichhavebeenobservedinassociat
	Wedevelopedandtestedanewhydrologicmethod,theNetRiverIntrusionFlow(NRIF)approach,tocharacterizethestorageandreleaseofriverwaterduringRIEs.TheNRIFmethodintegratescontinuousdischargedatatoestimatethetiminganddurationofintrusionandwasvalidatedagainstindependentmeasuresofsurface-waterintrusion,includingspecificconductanceandvisual-clarityrecords,achieving86–89%agreement.
	Acrossthefoursprings,60RIEswereanalyzed,rangingindurationfrom1to317days.Longereventsinducedhypoxiamoreconsistentlythanshorteronesandpost-eventlow-oxygenconditionspersistedlongerduringthemaswell.ThisindicateslongerRIEsmayimposegreaterphysiologicalstressonspringsfloraandfauna.Intrusionsofcolderriverwaterwerelesslikelytoproducehypoxia,likelyduetotemperature-limitedrespirationrates.
	Together,theNRIFframeworkandoxygen-responseanalysesrevealhowsurface–groundwaterexchangesdriverecurringhypoxiainFlorida’ssprings.ChangesinflowconditionshavethepotentialtoincreasethefrequencyanddurationofRIEsatspringswithintheSRB.Thus,understandingthenatureoftheseeventsiskeytoprotectingtheecologicalintegrityofthesegloballyuniquekarstecosystems.
	PaulDonskyisaMinimumFlowsandLevels(MFL)ScientistwiththeSuwanneeRiverWaterManagementDistrictandPh.D.studentattheUniversityofFlorida.Hisresearchfocusesontherelationshipsbetweenflow,oxygen,andsubmergedaquaticvegetationinFloridasprings.
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	OrestisNousias,SamanthaA.Koda,MarkMcCauley,FionaG.Duffy,IsabelleJ.Duffy,JessicaA.Farrell,JennyWhilde,ToddOsborneandDavidJ.Duffy
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	TheWhitneyLaboratoryforMarineBioscienceandSeaTurtleHospital,UniversityofFlorida,St.Augustine,Florida32080,
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	USA.
	DepartmentofBiostatistics,YaleSchoolofPublicHealth,NewHaven,CT,USA.
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	BIO:techResearchandInnovationCenter(BRIC),UniversityofCopenhagen,Denmark.
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	Currentaddress:WetlandandAquaticResearchCenter,USGeologicalSurvey,Gainesville,FL,USA.
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	DepartmentofSoil,Water,andEcosystemScience,InstituteofFoodandAgriculturalSciences,UniversityofFlorida,
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	Gainesville,Florida,USA.
	DepartmentofBiology,CollegeofLiberalArtsandSciences,UniversityofFlorida,Gainesville,Florida,32611,USA.
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	UniversityofFloridaBiodiversityInstitute,UniversityofFlorida,Gainesville,Florida,32611,USA.
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	Biodiversityandspeciesaredecliningatunprecedentedrates.Freshwaterhabitatshaveexperiencedthelargestdeclineinbiodiversitysincethe1970s.Therefore,itismorevitalthanevertoaccuratelyunderstandthecurrentstateofnaturalhabitats,theirconstituentspecies,andtheirstressors;andhavescalablequantitativetoolstomeasurethesuccessofhabitatandbiodiversityrestorationefforts.Wetestedasingleassay:long-readshotgunmetagenomicsequencingofenvironmentalDNA(eDNA),tomonitorspeciesfromacrossthetreeoflife,fromvirusestocomplexmulticellularo
	WeconductedaquaticeDNAsamplingandlong-readshotgunmetagenomicsequencingfromhighandlowhumanhabitationareas(Florida)andfromamountaintributarythroughtothesea(Ireland).WecoulddetectandquantifyorganismalDNApresentinwater,frommicrobes(includingDNAviruses)toalgaeandmammals.RatherthanthetraditionalsiloingofmicrobialandmulticellularstudiesofDNArecoveredfromenvironmentalsamples,simultaneouslyconsideringviruses,microbesandeukaryotes(animals,plantsandfungi)canprovidedeeperinsights.Thissingleassaycansimultaneouslyquantif
	Thisapproachcouldpoint-sourcelocatebioticpollutionsources,includingimproperlytreatedsewagewastewaterreleaseandseptictankleakage.Theenvironmentalgenomicdataenabledanimalpopulationgeneticapplications(e.g.humans[Homosapiens]andbluemussel[Mytilusedulis])evenfromnaturalcomplexcommunitysettings.Long-readsequencingofenvironmentalsamplesprovidesarapidandquantitativeapproachforriverbiodiversity,pollutionandenvironmentalhealthmonitoring.Italsooffersholisticwaterqualitymonitoring,biodiversitysurveillance,andtoassesswh
	Dr.DuffyisaCondronFamilyEndowedAssociateProfessoratUF’sWhitneyLaboratory/SeaTurtleHospital,withover20years’experienceinmolecular,genomics,wildlifeconservation,cancerandenvironmentalstudies.Histeamconductslaboratory-,clinical-,computational-andfield-basedresearch,includingeDNAanalysisfromair,sedimentandaquatic(freshwater,seawater,estuarine)sources.
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	TiaDuke,VeeraLDBadisa,BenjaminMwashote,RajeshS.Rathore,VictorIbeanusi
	CoreLaboratory,SchoolofTheEnvironment,FloridaA&MUniversity,Tallahassee,FL,USA
	Lead(Pb)metalpollutionisasignificantglobalenvironmentalconcernduetoitstoxicityandpersistenceinecosystems.Itcanenterwater,soil,andtheatmosphereviaindustrialwaste,posingsignificantriskstohumansandwildlife.Duetoitstoxicandnon-degradablenature,thereisanurgentneedforcheaperandeco-friendlyremediationtechniques.bioremediation,usingbacteriaprovideasustainableapproachtomitigatethemetalpollution.ThisstudyfocusedontheisolationandidentificationofPb-resistantbacteriumfromtheOakRidgeReservation(ORR)sitesoilasapreliminary
	MichaelD.Dukes
	UniversityofFlorida,Gainesville,FL,USA
	GrowershavecriticizedmanyUF/IFASfertilizerraterecommendationsforbeingoutdated,astheydonotreflectmodernproductionsystems.Forexample,thegraincornrecommendationisnearly50yearsold,eventhoughmodernproductionsystems—incorporatingimprovedgenetics,narrowerrowspacing,denserplanting,andcenterpivotirrigation—havebecomestandardpractice.Otheragriculturalcommoditiesandhorticulturalcropshaveadvancedsimilarly.
	In2021,UF/IFASbeganreceivingannuallegislativefundingtoreassessfertilizerapplicationrates(initiallyfortomatoesandpotatoes),withafocusonagronomicandeconomicefficiencyandonincorporatingBMPstomaximizeyieldandqualitywhileminimizingenvironmentalnutrientlosses.Sincethen,UF/IFASlaunchedaNutrientManagementprogramwith$20.6millionallocatedasofFY24-25.Thelegislativemandatealsoextendedtoothercrops,promptingstudiesoncorn,cotton,hemp,sod,limpograss,lettuce,blueberry,citrus,andpeaches,andonoptimalsoiltestsforplant-availabl
	Over60UF/IFASfaculty,staff,post-docs,andstudentsareinvolvedintheseprojectsfromthewesternpanhandletoMiami-DadeCounty.Theinitiativehassignificantlyenhancedtheorganization’sextensionservicesandresearchcapacitythroughupgradedsoillabsandmodernequipment.Todate,threeyearsofexperimentsonpotatoandtomato,andtwoyearsonothercrops,havebeencompleted,withresearchonperennialfruitsexpectedtocontinueforanotherfourtofiveyears.Interimphosphorusrecommendationshavebeendevelopedforpotato,tomato,andsnapbean,whileadditionaldataisbe
	Dr.DukesisaProfessor,AssociateDeanofExtensionandDirectorCenterforLandUseEfficiency.Hehas30yearsofexperienceworkinginirrigationrelatedtopicssuchasefficiency,plantwaterrequirements,nutrientfateandtransport.
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	SeyedAbolfazlEbrahimi,NicolasFernandez,DanDai,JaehyeonLee,LindseyAmanCromwell,LuwenWan,JasmineKrause,SajadSoleymaniHasani,LinusSchauer,DeandrePresswood,AndrewAbagaiAli,AléxiaOliveira,LuisaVieiraLucchese,KateMaher,AdamWard,MauricioE.Arias,AndreasMusolff,JoannaBlaszczak,ArialShogren,HaraldKlammler,JohnGardner,MatthewCohen,JamesJawitz
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	UniversityofFlorida,Gainesville,FL,USAStanfordUniversity,Stanford,CA,USAOregonStateUniversity,Corvallis,OR,USAUniversityofSouthFlorida,Tampa,FL,USAUFZ—Helmholtz-CentreforEnvironmentalResearch,HydrogeologyLeipzig,GermanyUniversityofNevada,Reno,NV,USAUniversityofAlabama,Tuscaloosa,AL,USAUniversidadeFederaldaBahia,Salvador,BrazilUniversityofPittsburgh,Pittsburgh,PA,USAUniversityofNorthCarolina,ChapelHill,NC,USA
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	Effectivedesignofwaterqualitymonitoringnetworksrequiresadeepunderstandingofhowwaterqualityvariesacrossspaceandtime.WequantifiedandcomparedthespatialandtemporalvariabilityforninesolutesacrossthecontiguousUnitedStatesusingtheChemLotUSdataset,whichisanintegratedcompilationofnational-scalewaterqualityobservations.WeanalyzedvariabilitypatternsacrossstreamordersandHydrologicUnitCodes(HUC2–HUC8)toinvestigatehowspatialandtemporalcoefficientofvariability(CVₛ andCVₜ)respondtochangesinhydrologicscale.Acrossallsolutes,
	SerenaA.Echols,EmilyWalsh,E.ChristianWellsSarinaErgas
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	DepartmentofAnthropology,UniversityofSouthFlorida,Tampa,Florida33620CollegeofPublicHealth,UniversityofSouthFlorida,Tampa,Florida33620DepartmentofCivilandEnvironmentalEngineering,UniversityofSouthFlorida,Tampa,Florida33620
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	Stormwaterpondsaremainlydesignedtoreduceflooding.IntheTampaBayregion,theycanalsopartiallyattenuatetheflowofnutrientsintotheTampaBayestuary,whichcancauseharmfulalgalbloomsthatproducetoxiceffectsonpeopleandmarinelife.However,withincreasingfrequencyandintensityofextremewetweathereventsduetoclimatechange,manystormwaterpondshavebecomepollutedfromrunofffromresidential,commercial,andindustriallanduses,whichcontributetopoorwaterqualitythatnegativelyimpactshumanandenvironmentalhealth.Thisresearchworkswithcommunityre
	SerenaEchols(B.S.,EnvironmentalScience,SpelmanCollege)ispursuingconcurrentM.P.H.andM.A.degreesinAppliedCulturalAnthropologyatUSF.Herresearchadvancesenvironmentaljusticethroughcollaborativedesign,storytelling,andpolicy-communitybridging.SheistheauthorofMsitu:TheOld-GrowthForest,andherresearchhasbeenpublishedinthejournalLocalEnvironment.
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	EmilyWalsh(B.S.,PublicHealth,UniversityofSouthFloridaispursuingconcurrentM.P.H.andM.A.degreesinAppliedCulturalAnthropologyatUSF.Herresearchexplorestheintersectionofculture,healthequity,andlivedexperience,withafocusoncommunity-centeredapproachestopublichealthpracticethatcenterinclusivityandcollaboration.
	MorganEdwards,LauraK.Reynolds,SavannaC.Barry
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	UniversityofFloridaIFASSoilWaterandEcosystemSciencesDepartmentGainesville,FL,USAUniversityofFloridaIFASNatureCoastBiologicalStationCedarKey,FL,USA
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	Aquaticpreserves(APs)areestablishedbylawasexceptionalareasofsubmergedlandsandassociatedwatersthataretobemaintainedintheirnaturalorexistingconditionsforfuturegenerations.TheNatureCoastAquaticPreserve(NCAP)wasestablishedinJune2020.Waterqualityisoneofthevaluedresourcesandthuskeymonitoringcomponents.ThereareninecoastalriversystemsassociatedwithNCAP,andtheseriversandtheirestuariesaremonitoredmonthlythroughtheProjectCOASTprograminitiallyestablishedattheUniversityofFloridaandreinstatedafterNCAPwasestablished.Using
	MorganEdwardsisabiologistatUFIFASNatureCoastBiologicalStationandUFIFASSoilWaterandEcosystemSciencesDepartment.SheleadsthemonitoringworkintheNatureCoastAquaticPreservewhichismanagedbyFloridaDepartmentofEnvironmentalProtection.
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	RabiElabor,HirwaHubert,GangChen,BenjaminMwashote,VeeraL.D.Badisa,VictorIbeanusi
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	SchooloftheEnvironment,FloridaAgriculturalandMechanicalUniversity,Tallahassee,FL,UnitedStatesDepartmentofCivilandEnvironmentalEngineering,FAMU-FSUCollegeofEngineering,Tallahassee,FL,UnitedStates
	a
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	Climatevariabilityisamajorconstraintontheeffectivemanagementofwaterresources,especiallyindata-scarcewatershedswithdiverseterrain.ThisstudyaimedtoaddressdatagapsandevaluatespatialinterpolationvariabilityofclimaticvariablesintheHickahalaCreekWatershedusing30years(19912020)tosupportsustainablewaterandfarmingmanagement.SpatialinterpolationmethodsusingGISandremotesensingwereimplementedtomaptheminimumandmaximumtemperatures,precipitation,solarradiation,andvaporpressure.ThespatialautocorrelationwasanalyzedusingMora
	-

	TheInverseDistanceWeighting(IDW)andOrdinaryKriging(OK)techniqueswereemployedforinterpolationviacross-validationtoassessmodelperformance,includingRootMeanSquareError(RMSE)andMeanBiasError(MBE).Theperformanceassessmentalsoindicatedthatneighborhoodsize,sectorconfiguration,andsemivariogrammodelssignificantlyaffectinterpolationaccuracy.Optimizedclimaticmapsrangedfrom9.58to10.77°Cand21.97to22.57°Cforminimumandmaximumtemperatures,22.08to22.48mmofprecipitation,7.96to8.10MJ/m2/dayofsolarradiation,and0.56to
	0.94hPaofminimumvaporpressure.ThefindingsshowedthatOKproducesmoreaccurateandreliableclimaticsurfacesthanIDW,makingitsuitableforwatershedclimateanalysis.
	ThesefindingsprovideaneffectiveframeworkforGIS-basedwatermanagementthatenablespolicymakerstointroducehigh-andlow-variabilityzones,adaptivecroppingplans,precisionirrigation,andtheincorporationofspatialclimatemodels.Thisapproachwouldhelpallocatewaterequitablyandsustainablytomeetagriculturaldemandinahumidsubtropicalwatershed,suchastheHickahalawatershed.
	JasonA.Engle,USArmyCorpsofEngineers,JacksonvilleDistrict,Jacksonville,FL,USA
	TheJacksonvilleDistrictUSACEworkswithSouthFloriaWaterManagementDistrict(SFWDM),indigenoustribes,local/state/federalagencies,andthepublictodevelopoperationalplansfortheC&SFsystemandthenewwaterresourcesprojectsthatmodifythatsystem.Theoperationalplansstrikeabalancebetweentheneedtobespeciﬁcaboutoperationaldecisionmakingandtheneedforﬂexibility.
	WatermanagersfromJacksonvilleDistrictandSFWMDmakecontinuousadjustmentstooperations,basedonday-to-daysystemconditions.Throughmonitoringofsystemresponses,ourunderstandingofhydrologicandecologicalsystemsiscontinuouslyadvancing.Asnewwaterresourcesprojectsarecompleted,wearedevelopingupdatedoperationalplansthatincorporatethoselessonslearned.Asnewscienceemerges,weareevaluatingpresentandfutureresilienceoftheC&SFsystem.
	Duringthedevelopmentofnewoperationalplans,operationalscenariosaresimulatedusingnumericalmodelingtoolsthatcanassesssystemoperationsacrossalongperiodofrecord.Thesemodelsareanessentialtoolforevaluatingdierentcombinationsofnewinfrastructureandnewoperationstoestablishoperationalalternativesthatachievethebestbalanceforthewholesystem.Thewritingofouroperationalplansiswherethejumpismadefromsimulationstorealwatermanagement.Thischallengingphaseoftheprocessdrawsonthepartnershipsandrelationshipsamongtheagencies,tribes,a
	Mr.EngleistheChiefoftheWaterResourcesEngineeringBranchoftheJacksonvilleDistrict,USACE.Hehasmorethan20yearsofexperiencewiththeplanning,design,construction,andoperationofwaterresourcesprojects.Thisincludescoastalstormriskmanagement,ﬂoodriskmanagement,navigation,andecosystemrestorationprojectsacrossFloridaandPuertoRico.
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	UniversityofFlorida,Gainesville,FL,USAOklahomaStateUniversity,Stillwater,OK,USAUniversityofAlabama,Tuscaloosa,AL,USA
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	ThestateofFloridaisnostrangertodrought,yetit’snotaregionthatnationallyisconsideredasdroughtprone.Thisresearchprojecttakesintoaccountdifferentfactorsthatmakeastatevulnerabletodrought,aswellasaspectsthatservetoamelioratedroughtimpacts.Resultsindicatethatdroughtvulnerabilityisn’tlimitedtoaridstatesbutratheriscloselylinkedtoastate’scapabilitytoprepareforandrespondtothehazardwhenithappens.Findingsalsohighlightwhatadaptationmeasurescouldbetakentolessendroughtvulnerability.
	Dr.EngstrӧmisanAssistantprofessorintheDepartmentofGeographyattheUniversityofFlorida.Herresearchinterestsincludehydroclimatology,waterresources,droughtimpacts,andrenewableenergies,withaparticularfocusontheSoutheastU.S.
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	SolomonErkyihun,HuiWang,TirusewAsefa,andMatthewAzarian
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	TampaBayWater,Clearwater,FL,USABlackandVeatch
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	StrategicplanningiscrucialforTampaBayWatertoreliablymeetthegrowingwaterdemandinitsservicearea.Acriticalcomponentofthisplanningprocessistheassessmentandevaluationofexistinginfrastructure,identificationandprioritizationoffuturesupplysourcesandinfrastructureandimplementationofcost-effectiveupgradesorexpansionsthatsupportsustainablewaterdeliveryfortheshort-andlong-term.Forplanningpurposes,theagencyutilizesmultiplemodelstoidentifyoperatingparametersandthresholdsasinputtooptimizefuturewaterdeliverysimulations,mas
	AnEPANETbasedhydraulicmodelwasdesignedtoutilizeinputdataonsupplysources(surfacewater,groundwater,ordesalinatedseawater)fromdecisionsupporttoolssuchastheOptimizedRegionalOperationsPlan(OROP)tomeetprojectedwaterdemandattheregionalwaterdeliverylocations.Thehydraulicmodeliscontinuouslyupdatedtorespondtoinfrastructureexpansion,changesindemandconditions,andoperationsoftheregionalwatertransmissionsystem.Calibrationparametersofthehydraulicmodelsuchasthepiperoughnesscoefficients,waterdemandpatterns,pumpcurves,andval
	SolomonErkyihunisawaterresourcessystemengineerinTampaBayWaterwithexperienceinwaterdemandforecastingandhydraulicmodeling.Heisworkingtowardsimprovingtheaccuracyoftheregionalhydraulicmodeltoinformthedecisionsupporttoolsforreliableandoptimaloperationofpotablewaterdelivery.
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	JasonEvans[SessionwithCynthiaBarnett,AngelaBradbery,KellieKeys,andAndrewOpel]
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	FloridaStateUniversity,Tallahassee,FL,USAUniversityofFlorida,Gainesville,FLUSAStetsonUniversity,DeLand,FL,USA
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	Intoday’spolarizederaofincreasingmisinformationandpublicdistrust,there’sanunderstandabletendencyforenvironmentalscientiststogravitatetowardstwoverydifferenttypesofechochambers.Oneisthefamiliarandcomfortinghallsoftheivorytower,whereresearchispursuedforthesakeoftenure,promotion,publications,and–ideally–curiosity,whilepublicengagementisanafterthoughtslippedintoonlythoseproposalsthatmandatea“broaderimpacts”section.Thismightbecalledthe“stayinyourlane”approach.Anotherechochamber,perhapsmoreappealingtothosewithlon
	Admittedly,eachofthesepathshascertainvirtuesandappeal,andIcertainlymeannooffensetothosewhomayseethemselvesineitherofthesedescriptions.Buttokeepwiththethemeofthissession,thispresentationwillexploremypersonalexperiences–andafewstumbles–alonga“thirdway.”Overthepasttwodecades,I’vehadopportunitiestoengagewithpractitioners,policymakers,activists,andthe“general”publiconavarietyof(often)contentiousissues,includingsea-levelrise,forestrymanagement,landcoverchange,invasivespecies,andharmfulalgalblooms.Throughtheseexpe
	Dr.EvansisExecutiveDirectorofStetsonUniversity’sInstituteforWaterandEnvironmentalResilienceandCo-EditorinChieffortheJournalofEnvironmentalManagement.HehasextensiveexperienceworkingonappliedenvironmentalresearchprojectsacrossFlorida,especiallyrelatedtosea-levelrisevulnerabilityandconservationplanning.
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	AlexFaulkner
	Stetson'sInstituteforWaterandEnvironmentalResilience,DeLand,FL,USA
	Conservationeasementsofferamarket-basedmechanismtoincentivizeenvironmentalstewardship.Bycompensatinglandownersforvoluntarilyrestrictingdevelopmentandadoptingsustainablelandmanagementpractices,theseeasementsserveasacommitmentdevice—ensuringlong-termconservationwhilebuildingtrustamongneighboringlandownersandcommunities.Althoughnotanewtool,conservationeasementscontinuetodeliversignificantecological,social,andeconomicbenefits(;BawaandDwivedi2019;Raucheretal.,2011):
	Fosteretal.,2017

	 
	 
	 
	WaterResourceProtection:Easementshelpreduceaquiferdepletionandextendthelongevityofwatersuppliesbypreservingnaturallandscapesthatsupportgroundwaterrecharge.

	 
	 
	CostSavings:Bymaintainingnaturalfiltrationsystems,easementscanreducethefinancialburdenonmunicipalwatertreatmentinfrastructureand/orwastewatertreatmentbeforedischargingwastewater.

	 
	 
	SpilloverEffects:Whileappliedattheparcellevel,thebenefitsofconservationeasementsextendbeyondpropertylines—enhancingregionalwaterquality,biodiversity,andpropertyvalues.


	Failuretoimplementaquiferconservationstrategiesmayleadtoreducedagriculturalproductivityduetodecliningboreholeyields,asaquifersaturationlevelsfallbelowthresholdsneededforhigh-volumepumping(;Hecox,2002).InFlorida,conservationeasementsareparticularlyrelevanttoeco-tourismandrecreationalwateruse,whichcanpotentiallyimpactthesuburbanrealestatemarkets(Beever&Walker,2016).
	Fosteretal.,2017

	Whilesomestakeholdersperceiveeasementsaslimitingeconomicgrowth,evidencesuggestsotherwise.Conservationeasementscanenhancepropertyvaluesandgeneratepositiveexternalitiesthatbenefitentirecommunities.ArecentWillingnesstoPay(WTP)studybyKlizentyteetal.(2025)foundthatresidentsvalueaquiferconservationat$129.65perhousehold,indicatingstrongpublicsupportforsustainablewatermanagement.
	Thisstudyinvestigatestheeconomicimpactofconservationeasementsbyestimatingthevalueofnearbyproperties.Byusingahedonicpricingmodelofpropertyvaluesincountieswheresomeconservationeasementsarepresent,wefindthatpropertieswithinaone-mileradiusoftheconservationeasementexperienceanincreaseintheirpropertyvalueby14%,whichamountsto$46,228in2025’sdollarterms.Thisimpliesthatconservedgreenspace,i.e.,conservationeasements,canbeavaluableattributeforhomeownersandbuyers.Therefore,itmakeseconomicsenseforhomeownerstoconsiderthee
	NicolasFernandez,SeyedAbolfazlEbrahimi,NicholasChin,XiaohuiQiao,NathanGReaver,JamesJawitz,WendyGrahamandMatthewCohen
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	WaterInstitute,UniversityofFlorida,Gainesville,FL,USASchoolofForest,Fisheries,andGeomatics,UniversityofFlorida,Gainesville,FL,USADepartmentofEnvironmentalEngineeringSciences,UniversityofFlorida,Gainesville,FL,USADepartmentofFoodandResourceEconomics,UniversityofFlorida,Gainesville,FL,USADepartmentofSoil,WaterandEcosystemSciences,UniversityofFlorida,Gainesville,FL,USADepartmentofAgriculturalandBiologicalEngineering,UniversityofFlorida,Gainesville,FL,USA
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	Floridahasanunparalleledwaterqualitymonitoringprogram,withthehighestproportionofstreamseversampledinanystate(5%of400,000segments),andmorethan4millionmeasurementssince1901.Althoughthisenablesinformedwaterqualitymanagementandsupportsscientificadvancements,challengesremaintomaximizetheutilityofthisextraordinarydataarchive.Forexample,recentworkhighlightsdatadensitydifferencesbetweenfederalrepositories(waterqualityportal-WQP)andthosemaintainedbylocalwatermanagementdistricts,respectivelyofferingbetterspatialandte
	2
	2

	Dr.FernandezisDataScientistatUFWaterInstitutewithmorethan15yearsofexperiencetransitioningfromtheprivatesector(patents,technicalsalesandenvironmentalconsulting)toresearchandeducationattheintersectionofwaterquality,hydrology,andbigdata
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	BradleyA.Foster,Ph.D.
	U.S.ArmyCorpsofEngineers,Jacksonville,FL,USA
	TheCentralandSouthernFloridaProjectprovidesbenefitsoffloodriskreduction,increasedwatersupply,andpreventionofsaltwaterintrusionthroughoutsouthFlorida.TheProjectalsogeneratedunintendedecologicalwaterdepthsinthenaturalsystem,decliningestuaryhealth,decliningwaterquality,andspreadofinvasivevegetation.In2000,CongressapprovedtheComprehensiveEvergladesRestorationPlan(CERP)asaframeworkformodificationsandoperationalchangestotheCentralandSouthernFloridaProjecttorestoretheEvergladesecosystemwhileprovidingforotherwater-
	Dr.Fosterisaseniorecologistandplannerwithmorethan25yearsofexperienceplanningEvergladesrestorationprojects.Hehasledmorethan10differentprojectsdedicatedtorestoringwetlandsinsouthFlorida.
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	SandraFox,WeiJin,QingSun,FatihGorduandAndrewSutherland
	1
	1
	1
	2
	1

	StJohnsRiverWaterManagementDistrict,Palatka,FL,USAJacksonvilleElectricAuthority,Jacksonville,FL,USA
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	AnewspringsheddelineationmethodologyhasbeendevelopedattheSt.JohnsRiverWaterManagementDistrict(SJRWMD).Thismethodisrapid,accurate,repeatableandautomated.Becausethismethodwasdevelopedtosupportminimumflowsandlevels(MFLs)developmentforsprings,itwasimportantthatitbebasedonadatasetderivedfromaphysicalparameterthatisinfluencedbygroundwaterpumping,andthatinturninfluencesspringsheddelineation.Initially,thisgeospatial(geoinformatics)springsheddelineationmethodwasdevelopedforsixspringswithinputfromSJRWMDgroundwatermod
	SandraFox,MS,GISPhasmorethan30years’experienceworkingwithgeospatialdataandanalysesprimarilyatSJRWMD,including8yearsasAssociateEditorforGeospatialAnalysisfortheJournaloftheAmericanWaterResourcesAssociation.
	BIO:

	NoahFrancis,VeeraLDBadisa,BenjaminMwashote,RajeshRathore,VictorIbeanusi
	CoreLaboratory,SchoolofTheEnvironment,FloridaA&MUniversity,Tallahassee,FL,USA
	Manganese(Mn)metalpollutionhasbecomeawidespreadenvironmentalproblem.Duetotheminingactivities,fossilfuelcombustion,erosion,andindustrialwaste,Mnisreleasedintowater,soil,andaccumulatesintothevegetablesandotherfooditems.Manganesecanbeharmfultohumanscausingchronicandacutedisorderssuchasmetalfumefever,eyeandnoseirritation.Owingtoitsnondegradabilityandharmfuleffects,thereisahighdemandforthecheaperandsustainableremediationtechniqueofMnremovalfromtheenvironment.Recently,BIO:remediationusingbacteriaisbecomingoneofth
	-

	7.5ppmMntreatmentafter72h.ThedifferentialexpressionofproteinswasobservedinbacterialcellsexposedtoMnincomparisontountreatedcontrolcellsandwasshownbytheheatmap.ThisstudyclearlyshowsthatthisMnresistantbacteriumcanbeapotentialcandidateforMnremovalfromthepollutedwater.
	NoahFrancisisathirdyearEnvironmentalStudiesstudentatFloridaA&MUniversity.HisminorconcentrationisinAgribusiness.HehasundergraduateexperienceworkingontheconglomerateprojectofManganesebioremediation.HealsoworkedfortheFDEPandwasanote-takeratthe2025NEXUSsummitinMiskolc,Hungary.
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	TomFrick
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	InresponsetotheescalatingchallengesposedbyincreasesinfrequencyandseverityofstormswithintheUpperandMiddleSt.JohnsRiverBasins,theDistricthasdevelopedandiscurrentlyexpandingitscapabilitiestoperformreal-timefloodforecastingmodeling.ThismodelcurrentlyprovidesvaluableforecastingdataacrossasubstantialportionoftheUpperSt.JohnsRiverBasinandisbeingexpandedtotheMiddleStJohnsRiver.OurobjectivehasbeentoestablishacomprehensiveregionalfloodforecastingmodelthatencompassestheentiretyoftheUpperandMiddleSt.JohnsRiverBasins.Th
	Mr.FrickistheSt.JohnsRiverWaterManagementDistrict’sResilienceCoordinatorandhasspentmorethan30yearsinthepublicandprivatesectorsfocusedonenvironmentaldata,ecologicalassessments,andwaterbodyrestoration.
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	AvaGabrys,AudreyGoeckner,BrianMarviWaswala-Olewe,RomulusAbira,FaithJepkemeiandChristopherDutton
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	UniversityofFlorida,Gainesville,FL,USAMaasaiMaraUniversity,Narok,Kenya
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	Waterpansaresmallreservoirsthatstorerainwaterinaridandsemi-aridlandscapesforlivestockandpastoralistcommunities,particularlyintimesofwaterscarcityandinthedroughtsprolongedbyclimatechange.Waterpanscanbeusedbyhumans,livestock,wildlife,oramixofusers,eachofwhichcanaffectthewaterqualityofthepanstheyaccessviainputsofresources(i.e.,feces)andmicroorganismsorpathogens.ThisstudysoughttocharacterizemicrobialcommunitystructureandfunctionofwaterpansintheEasternRiftValleyofKenyatoassesshuman-animalusageeffectsonwaterquali
	AvaGabrysisafirst-yearPhDstudentintheDuttonLabattheUniversityofFlorida.Sheisinterestedintheintersectionsbetweenmicrobialdispersalthroughenvironmentsandhosts,microbialcompetition,andecosystemfunctioningandhealth.
	BIO:

	RyanGains,KatherineDeliz
	UniversityofFlorida,Gainesville,FL,USA
	Per-andpolyfluoroalkylsubstances(PFAS)representoneofthemostpressingenvironmentalcontaminationchallengesofourtime,requiringimmediatetechnologicalsolutions.TheexceptionalstabilitythatC–Fbondsconfertothislargegroupofchemicalsenablestheirwidespreaduseacrossaerospace,electronics,textiles,andconsumerindustries,butalsorendersthesesyntheticcompoundsvirtuallyindestructibleundernaturalconditions,leadingtopersistentbioaccumulationthroughoutecosystemsandhumans.Epidemiologicalstudieshaveestablishedclearassociationsbetwe
	CurrentPFASdegradationtechnologiessufferfromcriticallimitationsthatpreventwidespreadimplementation,includinglimiteddegradationcapacityforthebroadrangeofPFAScommonlydetectedintheenvironmentandprohibitivelyhighenergyandmaterialdemands.Traditionalphotocatalystslike,whilepromising,exhibitfundamentaldrawbacksincludingpoorvisiblelightabsorption,largebandgap,highelectron-holerecombinationrates,andinadequateperformanceinpureform.Carbondots(CDs)areemergingphotocatalyticnanomaterialsthatcanbesustainablysynthesizedfro
	TiO
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	Furtherenhancementhasbeenexploredthroughstrategicintegrationwithnon-thermalplasma(NTP)technology,whichhasdemonstratedsynergisticeffectswhencombinedwithphotocatalysts.Furthermore,UVphotonsgeneratedduringplasmadischargesimultaneouslyactivatephotocatalyticreactions,creatingaself-reinforcingtreatmentsystemthatovercomestraditionalphotocatalyticdeficienciesthroughenhancedvisiblelightactivityandreducedelectron-holerecombination.Theproposedhybridtechnologycouldofferadditionaladvantagesincludinglowcost,ambientoperat
	RyanGainsisasecondyearPhDstudentintheEnvironmentalEngineeringDepartmentfocusingonwatertreatmenttopics.Hisresearchfocusesonaddressingemergingcontaminantsforthepurposeofpotablewaterreuse,aswellasmonitoringofpathogenicbacteriaandtoxicologicalstudiesofpollutants.
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	WeilanGe
	UniversityofFlorida,Gainesville,FL,USA
	ThispaperexploresthedevelopmentoftheNationalAquariumfromthe1980stothepresentfromtheperspectiveofenvironmenthistory,urbanhistory,oceanichistory,andanimalhistory.Itasksseveralfundamentalquestions:WhatisthedrivingforcebehindthesuccessivetransformationsoftheBaltimoreAquarium?Doestheaquarium’stransformationreflectthechangingrelationshipbetweenthecityandthesea?ThesuccessoftheNationalAquariumshowsthaturbanrenewalisnotonlytheworkofurbanelitesandordinarypeoplebutalsothemarinelife,anditstransformationreflectstheconti
	ThestoryoftheNationalAquariumillustrateshowtheaquarium,asaminiaturemarineecosystemwithinthecity,createdbyhumansandnature,blendsdifferentideasandneedstochangetheenvironmentandchangepeople’sunderstandingofthecityandtheocean.Afterestablishingcities,humanshavecontinuouslyencroachedonmarineterritory,drawingsustenancefrommarineecosystemsfortheirowndevelopment.Theaquariumservedtheurbanrenewalstrategyof“returningBaltimoretothesea,”leveragingmarineresourcesandpowertodevelopthecity’seconomy.Inthe21stcentury,themarine
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	WildlifeandEcologyConservation,IFAS,UniversityofFlorida,Gainesville,FL,USANatureCoastBiologicalStation,IFAS,UniversityofFlorida,CedarKey,FL,USASoil,Water,&EcosystemSciences,IFAS,UniversityofFlorida,Gainesville,FL,USA
	1
	2
	3

	Seagrassecosystemsprovideimportantecologicalfunctionswhichincludeprovidingstructurallycomplexhabitatsforawidediversityofmarinefauna,yettheyaredecliningworldwide.Therefore,activemanagementofthesesystemsisessential.Seagrassmonitoringprogramsareusefultomeasurechangesinseagrassecosystemfunction,butprogramsoftenfocusonvariablesthatcanbeinfluencedbyhumanactivities(e.g.,nutrientrun-off),anddon’tincludenaturalstressorssuchasgrazing.Herewetestifvisiblemicrobialinfectionsonseagrassleavescanactasastressindicatorofboth
	EllaGeraceisaseniorundergraduatewithamajorinwildlifeandecologyconservationandminorsinagricultureandnaturalresourcecommunicationsandinternationalstudies.Duringhertimeasanundergraduate,shehasfocusedongainingexperienceincoastalconservationandsciencecommunicationthroughtheGulfScholarsProgram.
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	NamrataGhimire,GolmarGolmohammadi,SeyedMostafa,SabaShaghaghi,GurjobanTiwana
	UniversityofFlorida,RangeCattleResearchandEducationCenter,Ona,FL,USA.
	Managementpracticessuchasrotationalgrazing,stockingrateandprescribedfiresstronglyinfluencethehydrologicalprocess,includinggroundwaterandsurface-waterquality,insubtropicalpastures.Thisstudyincludestheranch-levelhydrologicalobservationswiththeAgriculturalPolicy/EnvironmentaleXtender(APEX)modeltoevaluatewaterflowandnutrientdynamicsinarotationallygrazedbahiagrass(Paspalumnotatum)pastureinFlorida.Groundwaterwellswereinstalledinonepasture(~8ha)forcontinuouswater-levelandwater-qualitydatacollection,aswellasinthree
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	Ms.NamrataispursuingherPhDattheUniversityofFlorida-RCREC.BeforeherPhD,sheworkedasaBiologicalScientistandleddifferentprojectsfromLong-TermAgroecosystemResearchNetwork(LTAR)relatedtopasturemanagement.Currently,sheisfocusedonintegratingwatershedsimulationmodelsanddifferentAImodels.
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	KatieGlodzik,BeatrizPace-Aldana,BethLewis,KristinaSerbesoff-King,DavidLewis,CristinaCervantes,MatthewJ.Cohen
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	UniversityofFlorida,Gainesville,FL,USATheNatureConservancy,WinterPark,FL,USAUniversityofSouthFlorida,Tampa,FL,USA
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	UnderstandinghowforestmanagementinfluenceswateryieldandcarbonstorageisacentralissueinFlorida’swetland-richlandscapes.InthesoutheasternUnitedStates,decadesoffiresuppressionandintensivesilviculturehaveproduceddenseclosed-canopyforestsunliketheopenpinesavannasthatoncedominateduplands.Restorationnowfocusesonreestablishingopen-canopysystemstorecovernativebiodiversityandecosystemstructure.Becauseleafareaindex(LAI)andwateryield(precipitationminusevapotranspiration)areinverselyrelated,open-canopyrestorationmayalsoh
	Usingsatellite-derivedtimeseries(1985-2024),wefinddeclinesinLAI,consistentwithincreasedprescribedfire.Groundwaterrecords(1997-2024)showageneralriseinwaterlevels,largelytrackingprecipitation.WhilethesebroadpatternsinitiallyappearconsistentwiththeinverseLAI-wateryieldrelationship,regressionanalysisrevealsanunexpectedpositivelinkbetweenpreserve-wideannualLAIandgroundwater.Intheseecosystems,wetyearsmaysimultaneouslyraisegroundwaterandpromotevegetationgrowth,maskingtheunderlyingnegativeeffectofLAIonwateryield.To
	Dr.KatieGlodzikisageospatialscientistattheUniversityofFloridaspecializinginremotesensingandgeospatialanalysistoinformforestandwatershedmanagement.SheearnedherPh.D.fromUF’sCenterforWetlandsandherMasterofEnvironmentalManagementfromDukeUniversity’sNicholasSchool.
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	AudreyH.Goeckner,MattCohen,ChristopherDuttonJoshEpstein,JamesMaze,AmandaSubalusky
	UniversityofFlorida,Gainesville,FL,USA
	Freshwaterwetlandscontributesubstantiallytotheglobalcarboncyclebystoringlargequantitiesoforganiccarboninsedimentsandemittingmethaneandcarbondioxidegasestotheatmosphere.Dynamicwaterlevelfluctuationscontrolthespatiotemporaloccurrenceofterrestrial-aquaticinterfaces(TAIs)inwetlands,zonesthatmayprocessCdifferentlyfromtheirend-members.TAIsrepresentacriticalandunderstudiedcomponentofwetlandCbudgets,acrosswhichmicrobialstructureandfunctionareseldomcharacterized.Toimproveourunderstandingofwetlandcarboncycling,wemoni
	Dr.GoecknerisafreshwaterecologistandpostdoctoralresearcherintheUFBiologyDepartment.Shestudiescarbonandnitrogencyclingfrommicrobialtoecosystemscalesandiscurrentlyfocusingonhowwaterlevelvariabilityinfluencesmicrobialactivityandcarbonfluxesatterrestrial-aquaticinterfacestobetterunderstandwetlandcarbondynamics.
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	SWES,UniversityofFlorida,Ona,FL,USA
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	SouthwestFloridaResearchandEducationCenter,DepartmentofSoilandWaterSciences,InstituteofFoodandAgricultural
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	Sciences,UniversityofFlorida,Immokalee,FL,USA
	Floodsusceptibilitymapsarecrucialforidentifyinghigh-riskareasandguidingmitigationstrategiestailoredtoregionalconditions.Inthisstudy,wemachinelearningmodelswiththeSHapleyAdditiveexPlanations(SHAP)frameworktoproduceinterpretablefloodsusceptibilitymapsforFlorida.Thisanalysiswasconductedstatewide,incorporatingThirteengeospatialconditioningfactors,includingelevation,slope,soildrainage,landuse/landcover,andprecipitation.Theresultswerecomparedwiththetraditionalapproaches.Deeplearningmodels,suchasconvolutionalneura
	CharlesKammin,LindaDixon,AmyGoodden,andScottKnight
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	UniversityofFlorida,Gainesville,FL,USAWetlandSolutions,Inc,Gainesville,FLUSA
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	LakeAlice,thelargestwaterbodyontheUniversityofFloridacampus,functionsastheprimarypermittedstormwaterfeature,receiving,attenuating,andprovidingadegreeofwaterqualitytreatmentforstormwatergeneratedfrommorethan1,000acresofcampusandadjacentportionsoftheCityofGainesville.ThestreamsthatflowacrosscampusandfeedLakeAliceserveastheprimaryconveyancesreceivingstormwaterfromoverlandflowandstormwaterinfrastructure.ThepurposeoftheLakeAliceWatershedPlan(WMP)wastocreatealivingdocumentthatacknowledgestheimportanceofthisnatura
	DevelopmentandimplementationoftheLakeAliceWMPallowsUFtomanagethelakeanditsdrainagefeatures,andtorespectthismultifacetedrole,whileenhancingtheseecosystemservices.TheWMPwillguidetheUniversityasitseekstointegratethenaturalresourcesofthelakeandwatershedwiththoseofthebuiltenvironmenttocreateahealthyandbalancedurbanecology.AstheUniversityandLakeAlicecontinuetoevolve,theWMPwilladapttoachievelong-termincrementalprogresstowardsahealthyandwell-balancedlakeandwatershed.
	Theoverallvisionisexpoundedbyfourvisionthemesthatdescribeaspirationalgoalsandfocusfortheplanstrategies:
	1.
	1.
	1.
	EnvironmentalConditionsandStormwaterManagement

	2.
	2.
	Recreation,AccessandAccessibility,andEducation

	3.
	3.
	ConservationandBIO:diversity

	4.
	4.
	OrganizationalAccountability,Collaboration,andResponsiveness


	ThepresentationwillprovideanoverviewoftheprocessusedtodeveloptheWMP,gathercommunityperspectivesandgainstakeholdercommitmenttoinformmanagementdecisions.
	Ms.GooddenisaSeniorEngineeratWetlandSolutions,Inc.,specializingindesignandmodelingofwetlandrestoration,stormwatertreatment,andwastewatertreatmentsystems.Herexperiencealsoincludesextensiveknowledgeofenvironmentalpermittingregulations.
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	KevinGrace,HollyAndreotta,JakeDombrowskiCamilleHerteux,JessicaJenison,MikeJerauld,StaceyOllis,andZacheryWelch
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	DBEnvironmental,Rockledge,FL,USASouthFloridaWaterManagementDistrict,WestPalmBeach,FLUSA
	1
	2

	Submergedaquaticvegetation(SAV)isacriticalcomponentofbothnatural(nearshoremarineenvironments,lakes,streamsandspringruns)andengineeredaquaticsystems(e.g.,stormwatertreatmentarea(STA)wetlandsforEvergladesrestoration).LossofSAVduetorelativelydeep,turbidwaterconditionscanoccuroverlargeareas,sotechniquestorestorethesecriticalhabitatsmustalsoworkatalargescale.Tworecentlarge-scaleeffortstopromoteSAVrecoveryhighlighttheassociatedopportunitiesandchallenges.Inalargemanagedtreatmentwetland(2,300acre),well-establishedS
	KevinGrace,SeniorScientistatDBEnvironmental,hasconductedandsupervisedawiderangeofenvironmentalresearchprojectsinsouthandcentralFloridasince1997.Hisprojectsoftencouplefieldsurveysofvegetationandsoilchemistrywithmesocosmandlaboratoryexperimentstoimprovewetlandtreatmentofagriculturaldrainagewaters.
	BIO:

	StacieGreco
	AlachuaCountyEnvironmentalProtectionDepartment,Gainesville,FL,USA
	AcrosstheStateofFloridamanywaterbodiesarefailingtomeetwaterqualitystandards,triggeringtheFloridaDepartmentofEnvironmentalProtection(FDEP)toadoptTotalMaximumDailyLoads(TMDLs)whichestablishthemaximumamountofpollutionawaterbodycanreceiveandstillmeetwaterqualitystandards.TomeettheTMDLs,FDEPworkswithstakeholderstocreateBasinManagementActionPlans(BMAPs)withthegoalofimprovingwaterquality.BMAPsidentifysourcesofpollutionandthenallocateloadreductionstoresponsibleentities,suchaslocalgovernments,agricultureproducers,go
	ThispresentationwillexplorethelocalgovernmentexperiencewithmeetingBMAPallocationsthroughthelensoftheAlachuaCountyEnvironmentalProtectionDepartment.AlachuaCountyiswithinthreeBMAPsandhasaproposedtotalallocationof270,760poundsofnitrogenand1,206poundsofphosphorusperyear.Despitehavingspenthundredsofthousandsofdollarsonwatershed-scalenutrientevaluations,implementingthemostprotectivefertilizerordinanceintheState,andofferingrebatesforsepticsystemupgrades,AlachuaCountyisstillstrugglingtomeetitsallocation.Thispresent
	StacieGrecoisAlachuaCounty’sWaterResourcesProgramManager,whereshehasworkedforthepast22years.ShereceivedaB.S.inEnvironmentalSciencefromWarrenWilsonCollegepriortoobtainingherM.S.inEnvironmentalEngineeringSciencesfromtheUniversityofFloridaandagraduatecertificateinSocialMarketing.
	BIO:

	HollieGreer
	AlachuaCountyEnvironmentalProtectionDepartment,Gainesville,FL,USA
	ThispresentationwillprovideanoverviewofAlachuaCounty’sHomeownerAssociationFlorida-FriendlyLandscaping(FFL)code,whichmirrorsStateStatute373.185andwasadoptedintolocalcodein2019.AlachuaCounty’simplementationandenforcementofthecodeatthelocallevelisuniqueandhasprovidedopportunitiesforimportantcollaborativepartnershipswithotheragenciesthatsharecommonenvironmentalgoalsandamissiontopromoteFFLregionallyandstatewide.Theprocessforcodeadoptionandimplementationwillbediscussed,alongwitharecentcodeenforcementcasewheretheC
	TM
	TM

	HollieGreerisaSeniorEnvironmentalSpecialistwiththeAlachuaCountyEnvironmentalProtectionDepartment.SheimplementstheCounty’sHOAFlorida-FriendlyLandscaping™andIrrigationDesignStandardscodesandadvanceseffortsthatencouragesustainableresidentialandcommerciallandscapeapproachestofosterwaterconservationandreducepollutionimpactstothestate’swater.
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	KellyA.Grogan,WilliamCorcoran,GabrielleFoursa,AshleySmyth,andShirleyBaker
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	2

	UniversityofWyoming,Laramie,WY,USAUniversityofFlorida,Gainesville,FL,USA
	1
	2

	ThestateofFloridacurrentlyallowspointsourcestopurchasenutrientcreditstomeetBasinManagementActionPlanrequirements.Thismarket,however,israrelyutilized,potentiallyduetoalackofavailablecredits.Whileonlypointsourcescanusecreditstomeettheirregulatoryrequirements,non-pointsourcescansupplynutrientcreditstopointsources.Thispaperexaminestheeconomicfeasibilityofincorporatingshellfishaquacultureintonutrientcredittradingprograms.Wesurveyedshellfishaquacultureproducerstodeterminethereservationpriceatwhichtheywouldbewilli
	Wefoundthatthemajorityofshellfishproducerswouldneedtoreceivecreditpricesatleastashighasthepricestheycurrentlyreceiveforproducingshellfishforhumanconsumption,resultinginamedianreservationpriceof$740/kgNforlittleneckclamproducersand$2,919/kgNforoysterproducers.Manyalsoreporteduncertaintyabouttheirwillingnesstoproduceshellfishinwaterswherethesaleofshellfishforhumanconsumptionisforbidden.Giventheirrelativelyhighreservationprice,shellfishproducerswouldnotbecompetitivesuppliersofnutrientcreditsundercurrentnutrien
	Dr.GroganisanassociateprofessorintheDepartmentofAgriculturalandAppliedEconomicsattheUniversityofWyoming.Shehas19yearsofexperienceinvestigatingtheeconomicsofwaterconservationandwaterqualityprogramsinagriculturalsystems.
	BIO:

	EdgarGuerron-Orejuela,KaiRains,MosesOkonkwo,andMarkRains
	1
	1
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	UniversityofSouthFlorida,Tampa,FL,USAFloridaDepartmentofEnvironmentalProtection,Tallahassee,FL,USA
	1
	2

	Excessnutrientloadingremainsoneofthemostsignificantwater-qualitychallengesinFlorida,contributingtoeutrophication,harmfulalgalblooms,andthedegradationoffreshwaterandcoastalecosystems.TheNorthernEvergladesandEstuariesProtectionProgram(NEEPP)regionisparticularlyvulnerableduetoitscomplexhydrology,extensiveagriculturalandurbandevelopment,anddiversenutrientsources,includingagriculturalandurbanstormwaterrunoffandnumerousonsitesewagetreatmentanddisposalsystems(OSTDS).Targetedrestorationandprotectioneffortsrequiresp
	EdgarGuerrón-OrejuelaisaPostdoctoralFellowintheEcohydrologyResearchGroupattheUniversityofSouthFlorida.Edgar’sinterestinunderstandingandcommunicatingtheinterrelationsbetweengroundwater,surfacewater,andsocietyhaveallowedhimtoconductresearchgearedtowardsservingdifferentcommunitiesinAlaskaandFloridabycreatingsharedunderstandingofresourcedistributionandlimitations.
	BIO:

	CodyGusto,PaulMonaghan,andBasilIannone
	UniversityofFlorida,Gainesville,FL,USA
	Stormwaterponds(SWPs)areubiquitousacrossFlorida’sresidentiallandscapes,yettheirenvironmentalperformanceisoftenconstrainedbyhomeowners’aestheticexpectations,unevenmanagement,andlimitedlong-termplanning.InsightsfromaUF/IFASExtension-ledworkshopserieswithhomeownersandhomeownerassociation(HOA)representativesunderscoredthesechallenges—highlightingaestheticresistance,governancecomplexity,anduncertaintyovercostsandresponsibilitiesasrecurringbarrierstoimplementingbestmanagementpractices(BMPs)suchaspondplantings.The
	Weconductedathree-roundDelphiprocesswitharemotepanelof35Floridianstakeholderexperts—includingHOAboardmembers,pondmanagementprofessionals,landscapearchitects,stormwaterengineers,Extensionagents,andgrassrootswaterqualityadvocates—toidentifyandprioritizethemostsalientbarriers,successstrategies,andemergingtrendsinfluencingresidentialpondmanagement.InRound1,panelistsgenerated91uniqueitemsacrossthesecategories.InRound2,participantsratedeachitemona7-pointscale,reachingconsensus(≥67%)on13barriers,26strategies,and4f
	Findingsunderscorepersistentnormativeandstructuralconstraints—suchasaestheticresistancetovegetatedbuffers,relianceon“silver-bullet”chemicaltreatments,andreluctancetoallocateproactivebudgets—whileemphasizingtheimportanceofdemonstrationprojects,sustainedHOAeducation,andembeddedlong-termfinancialplanning.Theseconsensus-drivenoutcomesintegratedcommunity-informedcontextwithexpertforesight,offeringapragmaticfoundationforresearchers,Extensionprofessionals,andgrassrootsstakeholderstofurthercollaboratetostrengthenSW
	BIO:Dr.CodyGustoisaresearcherattheUniversityofFloridaspecializinginevaluatingbehaviorchangeanddecision-makinginagricultural,naturalresource,communitydevelopment,andpublichealthcontexts.Hisworkintegratesprogramdesign,behavioralchangetheories,andparticipatoryresearchmethodstofostercommunity-levelchangeandsustainableresourcemanagement.
	SandraM.GuzmanandGregoryConde
	UniversityofFlorida,AgriculturalandBiologicalEngineeringDepartment,IndianRiverResearchandEducationCenter,FortPierce,FL,USA
	Integratingmechanisticprocesseswithmachinelearningandon-farmwatermanagementpracticeshasthepotentialtoacceleratewatersavings,improvereliability,andenablereal-timecontrol,criticalneedsforFlorida’sdiversecrops,soils,andwatermanagementpractices.Inthispresentation,wediscussstate-of-the-artmethodsforembeddinghydrologicalknowledgewithin-fieldsensordatatoscheduleirrigationandtrackrootwateruptake.Weuseacasestudyfromacitrusresearchtrialthatimplementedanadaptive,receding-windowPhysics-InformedNeuralNetwork(PINN)fusing
	-

	Dr.SandraM.GuzmánisanassistantprofessorofsmartirrigationandhydrologyintheDepartmentofAgriculturalandBiologicalEngineeringattheIndianRiverResearchandEducationCenterinFortPierce,FL.Herresearchprogramfocusesonsustainableagriculturalwatermanagement,usingsensornetworksanddataanalyticstooptimizewateruseefficiencyandcropproductivity.
	BIO:

	E.TimothyGysan,P.E.,PMP
	U.S.ArmyCorpsofEngineers,Jacksonville,FLUSA
	Buildingresiliencerequirescoordinatedeffortsfromalllevelsofgovernment;nosingleentitycanbuildresiliencealone.Theproblemsrelatedtolongtermresilienceareuncertain,broad,andcomplexanditisessentialtosurveyandassessrelationshipsamongallpublicandprivatesectordeliverablesandcapabilitiesatlocal,regional,stateandfederallevels–todeterminethemostappropriateandeffectivepackagingofprograms,projects,andservicestoaccomplishresilienceandsustainabilityobjectives.Eachlevelofgovernmenthasanimportantparttoplayandunderstandinghow
	InlowlyingareaslikesouthFlorida,theinlandandcoastaldriversoffloodingmustbeviewedtogethertounderstandtheriskstothesecoastalcommunitiesandhowtoplanprojectstoincreasecommunityresilience.Theinlanddriversandcoastalforcingstendtomeetinthecoastalridgearearesultingincompoundedwaterlevelsandincreaseddamages.Increasedrainfallrunoff,duetolossofinlandstorageresultingfromurbanizationandlossofnaturalecosystems,combineswithhighergroundwaterlevels,exacerbatedbysealevelrise,tonegativelyimpactfloodriskinthesecommunities.Toad
	BIO:Mr.Gysanhasover25years’experienceasacivilengineerandprojectmanagerwiththeUSArmyCorpsofEngineersdevelopingwaterresourceprojectsincludingfloodriskmanagement,ecosystemrestoration,andwatermanagementoperationalplanningefforts.
	FaithHale,DavidLewis,andNicholasWard
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	UniversityofSouthFlorida,DepartmentofIntegrativeBiology,Tampa,FL,USAPacificNorthwestNationalLaboratory,CoastalSciencesDivision,Sequim,WA,USA
	1
	2

	WetlandsareecosystemscharacterizedbyuniqueBiological,chemical,andhydrologicalfeatures,whichincludeintermittentorpermanentinundationofhydricsoilandassociatedstorageofcarbon(C).WetlandsoilsareoneofthelargestterrestrialCsinks,makingtheroleofwetlandsinclimatechangemediationvital.Wetlandsexperiencedynamicinundation,causingtheterrestrial-aquaticinterface(TAI)toconstantlyexpandandcontractacrosswetlandbasinslopes.AkeyuncertaintyishowthishydrologicalvariabilityinfluencesthepatternsofCstorageacrosstopographicallycomp
	-

	Faithisathird-yearmaster'sstudentattheUniversityofSouthFloridapursuingadegreeinbiologywithaconcentrationinEcologyandEvolution.Faithhadafour-monthinternshipin2023withtheU.S.DepartmentofEnergy(DOE)attheLosAlamosNationalLaboratoryinNewMexico.SheiscurrentlypartofaresearchteamworkingonaDOE-BERprojectfocusingonwaterandcarbondynamicsofcoastalplainwetlandscapessincethebeginningofhergraduateprogram.
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	GaryHubbard,BrettGoodman,DavidRathke,LeeHale,andKassidyKing
	1
	2
	3
	4
	1

	CityofWinterHavenWaterDepartment,WinterHaven,FL,USAJonesEdmunds,Alachua,FLUSAResiliencyFlorida,Tallahassee,FL,USAHaleInnovation,Maitland,FL,USA
	1
	2
	3
	3

	AchievingOneWatergoalsdemandsconsistent,long-terminvestment.ThissessionexploreshowFloridacommunitiesarealigningfundingstrategiesacrossutilities,agencies,andlocalgovernmentstoadvanceintegratedwatersolutions.Presenterswillshareapproachesfornavigatingevolvingstate,federal,andresiliencefundingopportunities;leveragingpartnershipstomaximizereturnoninvestment;anddesigningprojectsthatdelivermultiplebenefits—fromimprovedwaterqualitytoenhancedclimateresilience.Attendeeswillgainpracticalinsightsintohowcoordinatedfundi
	AsfounderofHaleInnovation,LeeHalehelpscommunitiesmodernizewatersystemsthroughpracticalengineeringandtechnologysolutions.WithrootsinWestVirginiaandacareershapedbyFlorida’sutilitiesandconsultingsectors,hefocusesonmakingwaterinfrastructuremodern,safe,andaffordable.Hisworkensuresinnovationtranslatesintoreal-worldresults.
	BIO:

	NicholasHaley,OlesyaSavchenko,andLeahPalm-Forster
	1
	1
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	FoodandResourceEconomicsDepartment,UniversityofFlorida,Gainesville,FL,USA
	1

	AppliedEconomicsandStatisticsDepartment,UniversityofDelaware,Newark,DE,USA
	2

	Risingsealevelsandmoresevereweathereventsduetoclimatechangeposeasubstantialthreattocoastalcommunities,whichareamongthemostvulnerabletodisplacementandpropertydamagefromflooding.Historically,policymakersincoastalareashavereliedonstructuralinterventions,suchasleveesorseawalls,tomitigatehazards.However,thesemeasuresareincreasinglyrecognizedasunsuitableformanycoastalenvironments.Inresponse,adaptationpoliciesnowplacegreateremphasisonstrengtheningnaturaldefensesandrelocatingvulnerablepropertyawayfromhigh-riskareas
	TobetterunderstandsupportforstrategicpropertyrelocationpolicyinUScoastalregions,wedistributedachoiceexperimentto1,000residentsin34Atlanticcoastalcounties.Achoiceexperimentisacommonlyusedvaluationmethodinenvironmentaleconomicstovaluetradeoffsamongpolicyalternatives.Ourchoiceexperimentasksrespondentstochoosebetweenpotentialrelocationprogramsfortheirareabasedondifferenteligibilitycriteria,relocationsupport,futurelanduseandincreasesinstormwaterservicefees.Wealsoestimatetheimpactofindividualfloodriskperceptionan
	NicholasHaleyisaPh.D.studentintheFoodandResourceEconomicsDepartment.Hisresearchcombineseconomicvaluationmethodsandsurveydesigntounderstandhowindividualsrespondtoenvironmentalchallenges.Hehasworkedonseveralprojectsthatbridgeacademicresearchwithpolicyapplications,fromevaluatingthebenefitsoffloodplainimprovementstoincorporatingecologicalimpactsintoagribusinessmanagementbestpractices.
	BIO:

	KiraHansenPhD,PE,KimArnoldPG,KelleyKlepperAICP,TraceLanson
	1
	1
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	Kimley-Horn,FortMyers,FL,USAKimley-Horn,Sarasota,FLUSAKimley-Horn,WestPalmBeach,FLUSA
	1
	2
	3

	Floridastandsatacrossroads:rapidscientificprogress,significantenvironmentalshifts,andevolvingpoliciesareredefiningthefutureofitscommunities.Thestate’scontinuedpopulationgrowthandintensedemandfornewdevelopment(residential,commercial,solarfarms,datacenters)haveplacedmountingpressureontheavailabilityandqualityofwaterresourcesandthenativeecosystemsthatrelyonthem.Alsopresentisanincreaseinfrequencyandseverityofextremeweathereventslikehurricanes,heatwaves,andflooding.Thismixisresultingineconomicandquality-of-lifei
	Inresponse,municipalitieshaveadoptedtheuseofcombinedgrayandgreeninfrastructureandhavefurtherpromotedlowimpactdevelopmentpractices.Theseincludegreenspaces,stormwaterparks,raingardens,andecosystemrestorationprojects,allofwhichcanhelpmitigatefuturerisksandsafeguardnaturalresources.ByleveragingadvancedGIStechnologiesincludingplatformslikeStoryMapsforcommunicatingspatialdataandSurvey123forgatheringcommunityinput,municipalitiesarebetterpositionedtounderstandvulnerabilitiesandengagestakeholders.Utilizingcrowdsourc
	Dr.Hansenisaprofessionalengineerwithnineyearsofexperienceinvolvingwaterresourcesmasterplanning,hydrologicandhydraulicmodeling,agriculturalwaterandnutrientmanagement,grantwritingandcompliance,stakeholderengagement/communication.Sheispassionateabouttheintersectionbetweenlandandwaterresourcesandthecommunitiesthattheyimpact.
	BIO:

	ChadHanson
	ThePewCharitableTrusts,Crawfordville,FL,USA
	Managingnaturalresourcesforlong-termsustainabilityisoftenabalanceofprocess,dataandscience,stakeholderorpublicinputandofcoursepolitics.Thisbalanceisespeciallytrueinfisherieswherepeople’sandcommunities’economiclivelihoodsareatstake,aswellasthehealthoftheresource.Followingthescienceisoftenagoodstartingpoint.Talkingwithaffectedstakeholdersaboutthatscienceisimportanttoseehowthatmayormaynotcomporttotheirreal-worldperspectives.Workingthroughthescienceandperspectivesinthedecision-makingprocesscanleadto“win-win”mana
	ChadHansonisascienceandpolicyanalystforThePewCharitableTrustsbasedinWakullaCounty,Florida.PriortoPew,hewasafisheriesbiologistfortheFloridaFishandWildlifeConservationCommission.ChadreceivedhisMastersofScienceinOceanographyfromFloridaStateUniversity.
	BIO:

	XavierM.S.Harrell,CharlesJagoe,BenjaminMwashote,VeeraLDBadisa,VictorIbeanusi,RajeshS.Rathore
	CoreLaboratory,SchooloftheEnvironmentFloridaAgriculturalandMechanicalUniversity,Tallahassee,FL32307
	Freshwaterisoneoftheplanet’smostlimitedresources,withonly2.5%classifiedasfreshwaterandlessthan1%directlyaccessibleforhuman,agricultural,andindustrialuse.AlthoughtheUnitedStatesholdsnearly7%ofglobalrenewablefreshwater,regionaldisparitiescreatelocalizedvulnerabilities.InFlorida,wherewatercovers18.5%ofthesurfacearea,groundwatersuppliesnearly90%ofdrinkingwater,highlightingdependenceonsensitiveaquifersandinterconnectedsurfacesystems.Intensifyingpressuresfromagriculture,recreation,biodiversityconservation,andemer
	Toassesstheserisks,watersamplesfromnineTallahasseesiteswereanalyzedusingfieldprobes,ionchromatography(DionexICS-2100),andICP-OEStoquantifynutrientandtracemetalconcentrations.Fishtissueswereexaminedformetalbioaccumulation,whilegutmicrobiotaandgillswabscharacterizedmicrobialcommunitiesandstressbiomarkers.Microbialindicatorsprovideearlyandsensitivesignalsofecologicaldisturbance,whilenutrientandmetalconcentrationsrevealeutrophication,toxicity,andcontaminantpathways.Together,thesecomplementaryindicatorsofferarob
	HoldenHarris,DavidChagaris,andMichealAllen
	1,2
	1
	1

	UniversityofFlorida,Gainesville,FL,USAHarrisAnalytics&Research,Jacksonville,FL,USA
	1
	2

	Inestuaries,freshwatercombineswithcoastalmarinewaterstodriveenvironmentalconditionsanddeterminekeyecologicalprocesses.Coastalsystemsarethusstronglyinfluencedbythequality,quantity,andtimingoffreshwaterdelivery,whichisaffectedbyclimatechangeandland-usechangestomeettheneedsofagrowinghumanpopulation.Here,wepresentresearchandfindingsfrompartofthecross-disciplinaryandcross-departmentalUniversityofFloridaproject,“EcologicalandEconomicImpactsofLandUseandClimateChangeonCoastalFoodWebsandFisheries.”Specifically,thisp
	-

	Wesimulated30futurelanduseandclimatescenariosthatwereco-developedwithstakeholders.Overall,thestrongesteffectsintheSREMwereobservedinscenarioswherehigherincreasesinagriculturallanduseresultedinhighernutrientrunoffs.Increasednutrientsdrovehigherprimaryandsecondaryproduction,whichresultedinhigherfinalbiomassesformostfunctionalgroups.Weconcurrentlymodeledhowincreasedphytoplanktonproduction(resultingfromhighernutrientlevels)causedshadingeffectsandaffectedseagrassgrowthandsurvival,akeyhabitatformanyspeciesinthees
	HoldenEarlHarris,PhD,isasystemsecologistwithover15yearsofexperienceinconductingappliedresearchonmarineandcoastalresources.Hisresearchprogramsintegratephysical,ecological,andsocioeconomicapproachestoexaminetheeffectsofenvironmentalchangesandhumanimpactsonecosystemsandtheirservicesforsociety.
	BIO:

	AshleyHennessey,ChamodaPDMDissanayake,AudreyGoeckner,AshleySmyth,MichaelMantone,andAJReisinger
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	DepartmentofSoil,Water,andEcosystemSciences,UniversityofFlorida,Gainesville,FL,USA
	1

	SchoolofForestry,Fisheries,andGeomaticSciences,UniversityofFlorida,Gainesville,FL,USA
	2

	DepartmentofBiology,UniversityofFlorida,Gainesville,FL,USA
	3

	TropicalResearchandEducationCenter,DepartmentofSoil,Water,andEcosystemSciences,UniversityofFlorida,
	4

	Homestead,FL
	Wetlands,bothnaturalandconstructed,playanessentialroleinprotectingwaterqualityandareincreasinglyusedastertiary“polishing”systemsinrecycledwater(RW)treatment.However,theecologicalconsequencesofRWinputsonwetlandfunctionarepoorlyunderstood.TobetterunderstandhowRWaffectstheabilityofwetlandstoprotectwaterquality,thisstudyusedcontrolledmicrocosmexperimentstoisolateandquantifytheeffectsofRWonbiogeochemicalprocessingwithinnaturalandconstructedwetlandsedimentsacrossseasons.SedimentsfromsixFloridawetlands(3natural,3c
	AshleyHennesseyisafirstyearPhDstudentintheSoil,Water,andEcosystemsdepartmentandamemberoftheWaterInstituteScholarsBREWSProgram.Herresearchexamineshowrecycledwaterinfluencesnutrientcyclingandecosystemfunctioninfreshwatersystems.ShecurrentlyservesasTreasureroftheSWESGraduateStudentAssociation.
	BIO:

	KatherineHenning,RobertLamb,DebraMurie
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	UniversityofFlorida’sInstituteofFoodandAgriculturalSciences(UF/IFAS),Gainesville,FL,USAUF/IFASSchoolofForest,Fisheries,andGeomaticsSciences,Gainesville,FL,USAUF/IFASNatureCoastBiologicalStation,CedarKey,FL,USA
	1
	2
	3

	Climatechangeisdrivingtropicalizationofsubtropical-temperatetransitionzones,whererisingaveragewintertemperaturesandincreasingfrequencyofmarineheatwavesallowtropicalspecies,suchascommonsnook(Centropomusundecimalis),toexpandpoleward.Thisintroducesnovelcompetitorsandpredatorsintoestuarinecommunities,whileresidenttemperatespeciesfaceincreasedthermalandbioticstress,potentiallyleadingtoreducedcondition,populationdeclines,orlocalextinctions.Accesstothermalrefugia,habitatswherewatertemperaturesremainstableyear-roun
	Thisprojectaimstoevaluatetheroleofestuarineaquiferspringsandseepsasessentialfishhabitatandthermalrefugiaundertropicalization.WehaveidentifiedthermalanomaliesthatmayserveasthermalrefugesalongtheNatureCoastutilizingaerialthermalinfraredimagery.Wewillmonitor15refugiasitesandpairedambientcontrolsites,recordingyear-roundtemperaturedataandcharacterizingfishcommunitiesacrossseasonalextremes.Fishcommunitymetrics,includingrichness,diversity,andtrophicstructure,willbecomparedbetweenhabitattypes.Representativespeciesw
	Byintegratingenvironmentalmonitoring,communityecology,andphysiologicalassessments,thisresearchwillclarifyhowthermalanomaliesinfluencefishassemblages,trophicinteractions,andindividualperformance.Findingswillilluminatehowtropicalizationreshapesestuarinecommunitiesandidentifycriticalhabitatsformanagementandconservation.Ultimately,thisworkwillsupportstrategiestosustainbothtropicalrange-expandingspeciesandvulnerabletemperateresidentsunderawarmingclimate.
	KatherineHenningisanMSccandidateinFisheriesandAquaticSciencesattheUniversityofFlorida.Herresearchinvestigatestheeffectsoftropicalizationonestuarinefishcommunities,focusingonhowaquiferoutflowsfunctionasthermalrefugia,shapingfishdistribution,trophicinteractions,andresilienceoftemperateandtropicalspecies.
	BIO:

	MinhyukJeung,YoungGuHer,Sang-SooBaekandKwangsikYoon
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	UniversityofFlorida,Homestead,FL,USAYeungnamUniversity,Gyeongsan,SouthKoreaChonnamNationalUniversity,Gwangju,SouthKorea
	1
	2
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	Machinelearning(ML)isnowcommonlyemployedasatoolforhydrologicalpredictionduetorecentadvancesincomputingresourcesandincreasesindatavolume.ThepredictionaccuracyofML(ordata-driven)modelingisknowntobeimprovedthroughtrainingwithadditionaldata;however,theimprovementmechanismneedstobebetterunderstoodanddocumented.ThisstudyexplorestheconnectionbetweentheamountofinformationcontainedinthedatausedtotrainanMLmodelandthemodel’spredictionaccuracy.TheamountofinformationwasquantifiedusingShannon’sinformationtheory,including
	Dr.HerisanassociateprofessorofhydrologyandagriculturalengineeringattheTropicalResearchandEducationCenter,IFAS/UF.Hehasextensiveexperiencewithhydrologicalmodelingandmonitoring,andhisresearchfocusesonevaluatinganddevelopingmanagementpracticesunderchangingenvironmentsforimprovedsustainability.
	BIO:

	PotentialEffectsofClimateChangeonGroundwaterAvailability&Temperature,South-CentralAlaska
	MdOmerHossain,KaiC.Rains,MarkRains
	SchoolofGeosciences,UniversityofSouthFlorida,Tampa,FL
	Groundwaterplaysavitalroleinmaintainingthechemical,physical,andBiologicalintegrityofaquaticecosystemssuchaswetlands,lakes,streams,andestuaries.Insouth-centralAlaska,groundwaterdischargeaugmentsstreamflow,providing70%ofannualstreamflow;modulatesstreamtemperatures,keepingstreamswarmerinthewinterandcoolerinthesummer;anddeliversnutrientsubsidiestostreams,especiallynitrogenfixedbyhillslopealderpatches.Thesestreams,inturn,providecriticalhabitatsforsalmonids,whichhaveeconomicandculturalsignificancethroughoutthereg
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	MdOmerHossainisaM.S.student(EnvironmentalScienceandPolicy)workingwiththeEcohydrologyResearchGroupintheSchoolofGeosciencesattheUniversityofSouthFlorida.HeearnedaB.S.andM.S.inGeography&EnvironmentfromUniversityofDhaka,Bangladesh.Hisresearchinterestsarefocusedontheintegrationofhydrology,soil,andclimate.Heusesacombinationofgeospatialmethods,climaticandhydrologicmodeling,statisticsandprogrammingtechniques.
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	SamanthaHowley,MatthewJ.Cohen,andAmandaSubalusky
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	WaterInstitute,UniversityofFlorida,Gainesville,FL,USA
	1

	DepartmentofBiology,UniversityofFlorida,Gainesville,FL,USA
	2

	Streamslinkterrestrialandmarineenvironmentsbytransporting,storing,andtransformingterrestrialcarbonbeforereachingtheoceans.Terrestrialdebrisandsolutesenterlow-orderstreams,accumulateinhigh-orderrivers,andeventuallydischargeintocoastalmarshesandoceans,emittingCO₂throughouttheircourse.FlowingwatersemitCO₂externally(asvectorsforterrestrial-atmosphericexchange)orinternally(viain-situCO₂production),withhigh-dischargeeventsdrivinggreatertotalCO₂fluxesdominatedbyinternalcarbon(i.e.,pulse-shuntdynamics).However,thei
	WehypothesizedthatexternalCO₂woulddominateacrossflowregimes,withinternalCO₂becomingmoreprominentduringbaseflowconditions.Totestthis,weusedhigh-frequencysensorobservations(CO₂,dissolvedoxygen,pH,anddepth)anddiscretewatersampling(CO₂,CH₄,DOC,DIC,andPOC)toexaminespatiotemporalcarbondynamicsacrossninetannic,headwaterstreamsintheflatwoodsofNorthFlorida—awetland-denseecosystemwithhighratesofcarbonstorageandexport.StreammetabolismdistinguishedbetweeninternalandexternalCO₂pathways,whileDIC,DOC,andPOCconcentrationsw
	TotalstreamCO₂fluxeswerepositivelycorrelatedwithdischarge,withinternalcarboncontributing53%oftotalCO₂fluxes,thoughwithconsiderablevariationdependentonflowregimeandbaselinealkalinity.Theratioofinternal-to-totalCO₂fluxeswasinverselycorrelatedwithdischarge—externalcarboncontributed70–90%duringhigh-discharge,whereasinternalcarbondominated(~75%)duringbaseflow.DOCconcentrationsremainedhigh(~50–110mg/L)andpositivelycorrelatedwithdischarge,suggestingflowstateratherthanDOCsupplydictatesecosystemrespiration,andthusin
	ShawHuang,SeanKingandAmyBrown
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	OfficeofMinimumFlowsandMinimumWaterLevels,WaterResourcesDivision
	1

	SuwanneeRiverWaterManagementDistrict
	9225CR49,LiveOak,FL32060,USA
	SpringsareaubiquitousfeatureoftheSuwanneeRiverBasinandcontributesignificantbaseflowstotheriverwhichareimportantformaintainingrecreation,fishandwildlifehabitat,fishpassage,sedimentloadsandotherwaterresourcevalues(WRVs).Thereare61PrioritySpringsontheSuwanneeRiverWaterManagementDistrict’s(District)2025PriorityMFLlistandtheDistrictistaskedtodeveloporre-evaluateminimumflowsandlevels(MFLs)toprotectthemfromgroundwaterwithdrawals.TheDistrictispilotingnewmethodstoevaluatespring-specificWRVsatLafayetteBlueSpring(LBS)
	A2DHEC-RASmodelwasdevelopedforLBStosimulatedepths,velocities,streampowers,andshearstressestoassessthecriticalflowsthroughoutthe2Dflowareawhichincludesthespringvent,poolandshoalareawhereLBSdischargestotheSuwanneeRiver.TheDistrictusedamoving-vesselAcousticDopplerCurrentProfiler(ADCP)tocollectvelocitydataalongcrosssections(XSs)withinthespringruntocalibratethe2DmodelbyadjustingManning’sn.DuetoirregularshiptracksofADCPpasses,theUSGSVelocityMappingToolboxwasusedtoprojectdatacollectedalongthepassesontoastraight-li
	Dr.Huangisaseniorengineerscientistwithmorethan18yearsofexperienceinhydrologicalmodelingandminimumflowsandlevelsresearch.
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	GaryM.Hubbard,P.E.
	CityofWinterHaven,WinterHaven,FL,USA
	WinterHaven’sOneWaterprogramshowcaseshowacitycaneffectivelyplan,fund,andimplementintegratedwatermanagementonalargescale.Thissessionwillsharevaluablelessonslearnedfromintegratingdrinkingwater,wastewater,stormwater,andnaturalsystemsunderaunifiedvision.Thepresenterwilldiscusshowcollaborationacrossdepartmentsandearlyengagementwithstakeholdershavestrengthenedpublicconfidenceandinformedsmarterinvestmentdecisions.Thediscussionwillemphasizeboththetechnicalinnovationsandtheshiftsinorganizationalculturenecessarytomai
	Mr.Hubbardbrings43yearsofexperiencedealingwithenvironmentalissuestocentralFlorida.Mr.HubbardisaBoardMemberofResiliencyFloridaandChairmanoftheFloridaOneWaterCommission.HehasbeenaleaderintheStateofFloridaadvocatingforintegratedwaterresourcemanagement.
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	JosephD.Hughes,ChristianD.Langevin,AldenM.Provost,MartijnJ.Russcher,MichaelReno,Eric
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	D.Morway,WesleyBonelli,andMichaelN.Fienen
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	INTERAIncorporated,Chicago,IL,USAS.S.Papadopulos&AssociatesInc.,St.Paul,MN,USAU.S.GeologicalSurvey,Reston,VA,USADeltares,Delft,NLUniversityCorporationforAtmosphericResearch,Boulder,CO,USAU.S.GeologicalSurvey,CarsonCity,NV,USAU.S.GeologicalSurvey,Madison,WI,USA
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	MODFLOWisanopen-sourcesoftwareprogramoriginallydevelopedbytheU.S.GeologicalSurvey(USGS)in1984.Currently,technicaloversightofcommunity-basedMODFLOWmaintenanceandenhancementactivitiesarecoordinatedbyatechnicalsteeringcommitteethatincludessoftwaredevelopersfromfederal,research,andappliedresearchorganizations.ThelatestversionofMODFLOWisbasedonanobject-orienteddesign,whichallowsuserstoincludemultipletypesofmodelsandmultipleinstancesofthesamemodeltypewithinasinglesimulation.Theflexiblemulti-modelcapabilityallowsu
	(4)parallelnumericalsolutionofmultipletightlycoupledmodelsusingPETScandtheMessagePassingInterface,(5)arevisedinputandoutputdataprocessorforsupportofalternativeinputandoutputformats,suchasNetCDF,and(6)comprehensivepre-andpost-processingsupportusingthePythonFloPypackage.Featurescurrentlyunderdevelopmentinclude(1)channelandoverlandflowandtransportmodels,(2)aRichard'sFlowformulationforgroundwaterflowmodel,and(3)aprocess-basedstreamtemperaturemodel.Withtheserecentandfutureadvances,MODFLOWwillbecapableofsimulatin
	SadieHundemer,MattGold,andMadisonDyment
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	UniversityofFlorida,Gainesville,FL,USATheOhioStateUniversity,Columbus,OH,USANewMexicoStateUniversity,LasCruces,NM,USA
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	TheadoptionofmodifiedlandmanagementpracticeshasthepotentialtosubstantiallyreducegroundwatercontaminationintheFloridanAquifersystem;however,suchchangesarelikelyonlypossiblewithsubstantialpublicsupportandfunding.Inthissession,wewilldiscusstwostudiesthatmeasuredpublicsupportfornewlandmanagementprogramsandtheconsiderationsthataffectedthatsupport.
	OurresearchexaminedthreecategoriesofpotentialpolicyoptionsfortheFloridanAquiferregion:(1)transitioningagriculturallandtoforestsinvulnerableaquiferareas,(2)implementingnewagriculturalbestmanagementpractices(BMPs)invulnerableaquiferareas,and(3)makingnochanges.Werecruited1,523Floridaresidentsandprovidedinformationonthethreepolicyoptionsaswellastradeoffsbetweentheoptionsrelatedto:environmentalimpacts,agriculturaloperationalimpact,tax/economicimpacts,andruralcommunityimpacts.Ourresultsindicatethatinformedresiden
	Becausethesamplewaseducatedabouttheoptionsandtheirtradeoffs,wefindtheresultstobeastrongindicatorofthepublic’struepreferences(notsimplyareflectionoftheirdegreeofissueawareness).Therefore,theseresultssuggestthatfinancialincentiveprogramsfortheadoptionofnewwaterprotectiveBMPscanmeettheexpressedenvironmental,economic,andagriculturalinterestsofFloridaresidents.
	Thissessionwillincludedetailedinformationontheconsiderationsthataffectedpublicsupportlevelsincludingroleidentity,politicalidentity,anddesiredpolicyoutcomes.Afterdetailingtheresultsofthetwostudies,wewilldiscusshowtheresultscanbeusedtosupportprogresstowardwaterprotectiveprogramsintheFloridanAquiferregion.
	Dr.SadieHundemerisanassistantprofessorintheDepartmentofAgriculturalEducationandCommunication(AEC)attheUniversityofFlorida.Hundemerexamineshowcommunicationcombineswithvaluesandworldviewstoaffectsupportforwatersustainabilityinitiativesamongagriculturalproducers,environmentalinterests,andthegeneralpublic.
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	M.Medina,M.W.Beck,N.Iadevaia,J.Hecker,B.Moody,C.Anastasiou,D.Tomasko,E.
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	Milbrandt,D.Kaplan,C.AngeliniECCOScientificLLC,St.Petersburg,Florida
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	CenterforCoastalSolutions,UniversityofFloridaTampaBayEstuaryProgramCoastal&HeartlandNationalEstuaryPartnershipCharlotteCountyGovernment,CharlotteCounty,FloridaSouthwestFloridaWaterManagementDistrictSarasotaBayEstuaryProgramSanibel-CaptivaConservationFoundation
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	Trackingsymptomsofeutrophicationovertimewithmultiplelinesofevidenceprovidescriticalinformationtosupportenvironmentalmanagementandrestorationefforts.Long-termwaterqualitymonitoringdatafromtheGreaterCharlotteHarborestuarysysteminsouthwestFlorida(USA)weresynthesizedtoestimatetrendsandevaluatecurrenthotspots.Thesedatarepresent22yearsofmonthlywaterqualitydatacollectedbynumerouspublicentitiesasacollectivepartnershipfacilitatedandfundedinpartbytheCoastalandHeartlandNationalEstuaryProgram.Trendswereestimatedinannua
	NicoleIadevaiaservesasDirectorofResearch&RestorationfortheCoastal&HeartlandNationalEstuaryPartnership;herworkincludessciencecommunicationandmanagementofwaterresourceandhabitatprojectsinSouthwestFlorida.Shehasabackgroundinsciencecommunicationandpolicy,waterqualityandfisheriesmonitoring,andstormwatermanagement.
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	NicolaIaneselli,MBA¹,F.WarrenMcKinnie,PE,CFM,GISP²
	WGI,Inc.,Miami,FL,USAStreamlineTechnologies,USA
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	AsFloridafacesincreasinglycomplexchallengesfromcompoundflooding,traditionalreactivemethodshavebecomeinsufficient.ThispresentationdemonstrateshowtheintegrationofDigitalTwintechnologyandArtificialIntelligenceiscreatinganewparadigmofproactiveresilience,movingbeyondtheorytoproven,practicalapplications.
	ThecoreofthisinnovationisthedevelopmentofadynamicDigitalTwin,whichcombinesWGI'shigh-fidelitygeospatialandengineeringrealitycapturedatawithStreamlineTechnologies'advancedStormWise™model.ThiscreatesavirtualreplicathatisthenpoweredbyFloodWise™,anAI-drivenforecastingsystem.Thesystemautomatestheingestionofreal-timeandforecastdatafrommultiplesources,includingNOAAandUSGS,andusesawidelyacceptednumericalenginetodeliveraccuratefloodforecastsdaysinadvance.
	ThisAI-poweredDigitalTwinenablesactivefloodmitigationratherthanjustpassiveprediction.Itempowersdecision-makerstorun"what-if"scenarios,simulatingoperationalchangestoinfrastructurelikegatesandpumpsbeforeastormhitstomaximizestorageandreducefloodimpacts.Thesystem'spredictiveaccuracywasvalidatedduringHurricaneIan,whereitforecastedfloodimpactswitha72-hourleadtime,enablingthepre-positioningofresourcesandspecificpublicwarnings.
	Ultimately,thispresentationwillshowthatDigitalTwinsandAIarenowoperationaltoolsthatofferaclearreturnoninvestmentbyprotectingcommunities,safeguardingcriticalinfrastructure,andsavinglives.
	:NicolaIaneselliistheInnovationandVDCLeaderatWGI,Inc.Acivilengineerandarchitectwithover11yearsofexperience,hespecializesinapplyingAIandMachineLearningtotheAECindustry.HeservesastheData&AISubcommitteeLeaderforACEC.MensaMember.DistinguishedMemberoftheAmericanSocietyForArtificialIntelligence.
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	SyedUsamaImtiazz,MitraNasrAzadaniandNasrinAlamdari
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	DepartmentofCivilandEnvironmentalEngineering,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,Tallahassee,
	1

	FL,USA
	ResilientInfrastructureandDisasterResponse(RIDER)Center,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,
	2

	Tallahassee,FL,USA
	Cyanobacteriablooms(cHABs)areharmfultoaquaticecosystemsandhumanhealthalike.Thebloominsitusamplingislabor-intensive,andresultsareoftendelayedduetoprolongedlaboratoryanalyses.Artificialintelligence(AI)-basedmodelsprovideearlywarningstostakeholders.However,theyfacemajorchallengesinregionswithlimitedsampleavailability,datasparsity,andirregularity.Remotesensing(RS)dataisapromisingavenuethatcomplementsinsitusamplesandprovidesvaluablespectralinformationformonitoringwaterbodiesoverregularintervals.However,utilizing
	SyedUsamaImtiazisaPhDcandidateinCivilandEnvironmentalEngineeringatFAMU-FSUCollegeofEngineering.Syed'sresearchismainlyfocusedonrivermicrobialhealth,withaparticularemphasisoninvestigatingtheintricaterelationshipbetweenenvironmentalandmorphologicalfactorsusingadvancednumericaltechniquestopredictvariousparametersrelatedtoinlandwaterquality.
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	AlexisRJackson,DavidKaplan,MatthewCohen
	UniversityofFlorida,Gainesville,FL,USA
	Wetlandsareessentialforprovidingvariousecosystemservicestohumans.Theyplayacrucialroleintheglobalcarboncycleandarethusconsideredavaluableterrestrialcarbonsink(Lietal.,2023).Hydrologyisthemostvitalfactorindrivingwetlandecosystemservices,asitaffectsmultiplebiophysicalprocesseswithinwetlands.InthesoutheasternUnitedStates,flatwoodecosystems(amatrixofuplandpineandmostlyisolatedwetlands)havethepotentialforuplandrestoration(i.e.,thinningofplantationpine)toincreasewetlandhydration(Jonesetal.2018)andthusenhancecarbon
	AlexisJacksonisafifth-yearPhDcandidateattheUniversityofFloridaandanNSFGraduateResearchFellow.Shestudieshowhydrologyandvegetationinfluenceswetlandsoilorganiccarbonacrossdifferentscales.ShealsoservesasaWaterInstituteambassador.
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	CharlesJacoby,BenjaminKirtman,VasubandhuMisra,C.B.Jayasankar,andJohnStamm
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	FloridaFloodHub,St.Petersburg,FL,USA
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	UniversityofMiami,Miami,FLUSA
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	FloridaStateUniversity,Tallahassee,FL,USA
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	UnitedStatesGeologicSurvey,Tampa,FL,USA
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	ManyofFlorida’scommunitiesfloodfollowingheavyrainfall,ariskthatisexpectedtoescalateinthefuture.Theimportanceofaccuratelyestimatingextremerainfallinthedecadesaheadisrecognizedbyplannersandengineersengagedinmanagingstormwateracrossmultiplelevelsofgovernmentandintheprivatesector.Infact,manyexistingguidelinesandstandardsmayproveinadequateforaddressingtheincreasinglyextremerainfallexpectedtoresultfromawarmingatmosphere.Rigorousestimatesoffloodingduetorainfallunderpinplanningtomitigateitsdetrimentaleffectsandcomp
	Estimatesoffutureextremesinrainfallcannotbeproduceddirectlybycurrentgeneralcirculationmodelsduetotheirrelativelycoarsespatialandtemporalresolutions.Expertsacknowledgeknownbiasesinpredictingextremerainfallandagreethatfullyaccurateprojectionswillnotbeavailableinthenearterm.Inadvanceofimprovedglobalmodeling,practitionerscanbuildontheexistingapproachtoplanningandaccountforfutureconditionsbyincorporatingadjustmentsknownaschangefactors.Nevertheless,Floridawillbenefitfromestimatesofchangesinextremerainfallgenerate
	NITROGENFATEANDLEACHINGDYNAMICSUNDERMATUREBAMBOO(DENDROCALAMUSASPER)ONTHEFLORIDASOILSCyrusJ.Januarie,LakeshSharma,JoaoVendraminiandDavieM.Kadyampakeni
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	UFIFASCitrusREC,LakeAlfred,FL33850,USA.UFIFAS,Soil,WaterandEcosystemSciencesDepartment,Gainesville,FL32611,USA.TexasA&MAgrilifeResearch&ExtensionCenter–Stephenville,Stephenville,TX76401,USA.
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	TheFloridasandysoilsarepronetonutrientleaching,posingchallengesforsustainablewaterandnutrientmanagement.Thistwo-sitefieldstudyevaluatednitrogen(N)fateandgroundwaternitrateconcentrationsundermature(>3yr)DendrocalamusasperstandsoncontrastingFloridasoils:awell-drainedRidgesite(Frostproof,Tavaressand)andapoorlydrainedFlatwoodssite(Wauchula,Smyrnasand).FourNrates(0,28,56,112kgNha⁻¹)plusagrowerstandardweretestedinarandomizedblockdesignwithrepeatedsamplingduring2024–2025toassesseffectsongroundwaterNconcentrationan
	-
	Nremainedminimal(~0.04–0.06mgL

	CyrusJanuarieholdsaBSinAgriculturalSciencesfromEarthUniversityinCostaRicaandanMSinSoil,Water,andEcosystemSciences(SWES)fromUF.HereceivedseveralawardsfromtheFloridaStateHorticulturalSociety,AmericanSocietyofHorticulturalScience,UF/IFAS,andSWES.
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	YifanJing,BikashAdhikari,andXinZhao
	HorticulturalSciencesDepartment,UniversityofFlorida,Gainesville,FL,USA
	InFlorida,thesecondleadingstateinstrawberry(Fragaria×ananassa)productionintheU.S.,open-fieldstrawberrygrowingsystemsdominate,andoverheadirrigationiscommonlyusedforfieldestablishmentofbare-roottransplantsinplasticmulchedraisedbeds.Inresponsetothemarketdemand,organicstrawberryacreagehasbeengrowinginrecentyears.Giventheexistingandnewchallengesassociatedwithwaterandnutrientmanagementanddisease,pest,andweedcontrolinbothconventionalandorganicstrawberryproduction,integratedpracticesandalternativeapproacheshavebeen
	YifanJingisaPh.D.studentintheorganicandintegratedvegetablecroppingsystemslabledbyDr.XinZhao.Hisdissertationprojectfocusesondevelopingtabletoporganicstrawberrycultivationsystemsusinghightunnelsandlocallyavailablesubstratestowardenhancinginputuseefficiency,cropresilience,andfruitquality.
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	AlexJohnson
	Virridy,BoulderCOUSA
	Effectivewater-qualitymanagementrequiresdatathatarebothtimelyandspatiallyrepresentative.
	Yetmostmonitoringprograms—whetherfordrinkingwater,recreationalwater,orstormwatercompliance—stillrelyondiscretegrabsamplingandculture-basedassaysforE.coli,whichprovideresultsonlyafter18–48hoursandoftenmissshort-durationorlocalizedcontaminationevents.Thislimitationconstrainspublic-healthprotection,regulatorycompliance,andadaptivewatershedmanagement.
	Virridy’sLume™technologyrepresentsastep-changeinmicrobialmonitoringbycombiningtryptophanlikefluorescence(TLF)sensingwithmachine-learninganalyticstocontinuouslyestimateE.colicontaminationrisk.EachLumesensoroperatesautonomouslyandtransmitsnear-real-timedataviacellularorsatellitelinktoasecureclouddashboardandAPI.Arraysoftheselow-costsensorscanbedeployedacrosswatersheds,stormwaternetworks,ordistributeddrinkingwatersystemstoprovidecontinuous,in-situ,quantitativeestimatesoffecalcontamination.
	-

	Arraysovercomethespatialandtemporalgapsinherenttograb-sampleprograms.Byrecordingmeasurementseveryfewminutesandbracketingkeyreaches,confluences,oroutfalls,theydetecttransientpollutionpulses,localizecontaminationsources,andverifyremediationoutcomes.Continuousdatasetssupportsame-dayriskcommunication,betterpublicadvisories,andfasterregulatoryresponse—whilereducingthelogisticalandfinancialburdenoffieldsamplingandlaboratoryanalysis.
	Thispresentationdiscusseshowlow-costfluorescence-basedarraysaretransformingmonitoringfromacompliance-orientedactivitytoaproactive,information-richmanagementsystem.Applicationsindrinkingwatersafety,recreationalwateradvisories,andstormwaterinfrastructuremanagementdemonstratethatdigital,autonomousmonitoringnetworkscandeliverhigherdatadensity,improveddecisionaccuracy,andgreatertransparencyforutilities,regulators,andthepublicalike.
	AlexJohnsonisChiefStrategyOfficeratVirridy,atechnologycompanyadvancingdigitalmonitoringandcarbonfinancesolutionsforglobalwaterresilience.HeleadsVirridy’sstrategytoscalelow-cost,continuoussensornetworksanddata-drivenmanagementsystemsthathelputilitiesandgovernmentsimprovewaterquality,publichealth,andclimateoutcomes.
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	Thesessionwillbeconductedasaworldcafe-stylelightningtalksfollowedbyrotatingdiscussionswithatotaldurationof90minutes.Theinteractivesessionexplorestheemergingfrontiersofremotesensingtechnologiesinhydrologyacrossdiversesectors,includingGeoHealth(AntarJutla,ESE),Terrestrialwater(JohnConklin,MAE),Aquaculture(ShirleyBaker,SFFGS),Geology(MickeyMacKie,GEOL),Bathymetry(PeterIfju,ECE/MAE)etc.DesignedasaWorldCafé-stylesession,thisformatpromotesdynamicdialoguethroughshortlightningtalksfollowedbysmall-grouprotatingdiscu
	Thesessionwillbeorganizedas:0-5minWelcome&overview;5-80minCaféRotations(4tablesX15min;0-3minlightningtalkateachtable;3-14minutesinteractivediscussion;14-15minrotation);80-90minutestakeawaysandsummary
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	JonathanD.JudyandCalebGravesen
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	UniversityofFlorida,Gainesville,FL,USA
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	Humanactivityresultsinavarietyofwastestreamsthatrequiremanagement.Drinkingwatertreatmentoftenproducesasolidresidualbyproduct(drinkingwatertreatmentresiduals,DWTRs),asdoeswastewatertreatment(biosolids).Thesematerialsareincinerated,landfilledand,wheneverpossible,beneficiallyrecycled/landapplied.However,publicconcernsexistthatland-applicationofwasteresidualssuchasthesemayresultinthereleaseofPFASintoterrestrialecosystems.Here,wepresentrecentfindingsexaminingoccurrenceofPFASinthesetwodifferentwasteresidualsinthe
	-1
	-1

	Dr.Judy’sresearchprogramfocusesonexamininginteractionsbetweencontaminantsofconcernandbiologicalandnon-biologicalsoilconstituents.Contaminantsofinterestincludenanomaterials,per-andpolyfluorinatedcompounds,antibiotics,microplasticsandnutrients.Dr.Judy’sareasofexpertiseincludeecotoxicology,nanoandmicroscalecharacterization,metalsanalysisandenvironmentalchemistry.
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	DavieM.Kadyampakeni,AlisheikhAtta,KellyT.Morgan,MarkA.Ritenour,MuhammadA.Shahid,AlanWright,FlaviaZambon,KimberlyMorgan,MongiZekri,ChrisOswalt,andDanielleWilliams
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	UniversityofFlorida,LakeAlfred,FLUniversityofFlorida,Gainesville,FLUniversityofFlorida,FortPierce,FLUniversityofFlorida,Quincy,FLUniversityofFlorida,Immokalee,FLUniversityofFlorida,Labelle,FLUniversityofFlorida,Bartow,FL
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	Nutrientmanagementpracticeshavebeendevelopedtosuppresstheproblemsassociatedwithcitrusgreeningorhuanglongbing(HLB).Theleachingofplantnutrientsbelowtherootzoneisaggravatedby70–80%becauseofHLB-inducedrootdamage.Leachingnutrientsfromagriculturalfieldsandcitrusgrovesintogroundwatersourcesmaybringaboutsevereeconomiclossandenvironmentalhazardsthatmayaffectdownstreamecosystems.Therefore,researchersdevelopedandevaluatedbestmanagementpractices(BMPs)topreservetheenvironmentwhilemaintainingsustainableagriculturalproduc
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	Dr.KadyampakeniisanAssociateProfessorofSoil,Water,andEcosystemScienceslocatedatCitrusREC,LakeAlfred,FL.HeistheUFWaterInstituteEarlyCareerFellowandaFellowoftheAfricanAcademyofScience.Hisresearchinterestsfocusonbestwaterandnutrientmanagementpractices.
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	EnriqueOrozcoLópez,DavidKaplan,NikolayBliznyuk,MauricioArias,MaitaneOlabarrieta,JoséGonzálezEricMilbrandt,andEdwardPhlips
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	EngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida,Gainesville,32611,UnitedStates.
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	DepartmentsofAgriculturalandBiologicalEngineering,StatisticsandElectrical&ComputerEngineering,Universityof
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	Florida,Gainesville,32611,UnitedStates.
	DepartmentofCivilandEnvironmentalEngineering,UniversityofSouthFlorida,Tampa,33620,UnitedStates.
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	Sanibel-CaptivaConservationFoundation,900ATarponBayRoad,Sanibel,FL,USA33957
	4

	SchoolofForestry,FisheriesandGeomaticsSciences,UniversityofFlorida,7922NW71stStreet,Gainesville,FL,USA32653
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	Forecastinginmanagedwatersystemspresentssignificantchallengesduetotheunpredictablenatureofanthropogenicinterventions.Traditionalhydrologicalmodelsoftenstruggletocapturethecomplexinteractionsbetweenregulatoryactions,naturaldrivers,andsystemresponses,whereasdata-drivenframeworksmayoffergreaterflexibilityandadaptabilitytohandlesuchcomplexityefficiently.Thisstudyintroducesanoperational,medium-range(i.e.,1-2week)forecastingframeworkusingaTransformerNeuralNetwork(TNN)topredictdischargesfromLakeOkeechobee,apivotal
	Dr.DavidKaplanisaProfessorintheDepartmentofEnvironmentalEngineeringScienceswithintheEngineeringSchoolofSustainableInfrastructureandEnvironmentattheUniversityofFlorida.HealsoservesasDirectoroftheHowardT.OdumCenterforWetlandsandAssociateDirectoroftheUFCenterforCoastalSolutions.
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	ChrisKeller,KristenSealey,RickHutton
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	WetlandSolutions,Inc.,Gainesville,FL,USAGainesvilleRegionalUtilities,Gainesville,FLUSA
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	GainesvilleRegionalUtilities(GRU)hasimplementedaseriesofconstructedwetlandprojectsthatimprovewaterquality,supportlocalandregionalecosystems,andprovidebeneficialuseofreclaimedwater.GRUbeganoperatingitsfirstdemonstrationrechargewetlandattheKanapahaMiddleSchoolin2008andcurrentlyoperatesthreerechargewetlandsystems,inadditiontotheSweetwaterWetlandsPark.Typicalconstructedwetlandprojectsdischargetodownstreamsurfacewaters.Incontrast,thereclaimedwaterappliedtorechargewetlandsdischargestogroundwaterasitinfiltratesthr
	Mr.KelleristhepresidentandaseniorengineeratWetlandSolutions,Inc.,anenvironmentalconsultingfirmthatspecializesinthestudyanddesignofnaturalsystemsforwaterqualityimprovement,habitatcreation,andpublicuse.Heholdsbachelor’sandmaster’sdegreesinenvironmentalengineeringfromtheUniversityofFlorida,isaProfessionalWetlandScientist,andmaintainsProfessionalEngineeringlicensesinFlorida,SouthCarolina,andOregon.
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	ElizabethKelly,LisaKrimsky,andVincentEncomio
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	MartinCountyPublicWorksEnvironmentalResourceDivision,Stuart,FL,USAFloridaSeaGrant,UF-IFASExtensionSoutheastDistrict,Ft.Pierce,FL,USAFloridaSeaGrantExtension,UF-IFASExtensionMartinandSt.LucieCounties,Stuart,FL,USA
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	Since2016,MartinCountyPublicWorksandtheUF/IFASFloridaSeaGrantExtensionProgramhavecollaboratedonaprogramcalledWaterAmbassadors.TheprogramoriginatedfromtheneedforpublicoutreachaspartoftheCounty’sMunicipalSeparateStormSewerSystem(MS4)andhasexpandedtoencompassresearch,communityevents,andeducationalexperiences.WaterAmbassadorswasoriginallyaseriesofone-dayworkshopscombinedwithspecialeventsandtalksatlocaleventsandHOAs.Thefocusduringthefirstyearswastopromoteincreasedawarenessandfosteringbehavioralchangetowardreduci
	FutureworkincludespresentationofresultsfromCountyresearchandprojects,publicworkdays,andcitizenscienceonwaterquality,inspiredbyHavensetal2012“APracticalGuidetoEstuaryLiving.”
	ElizabethKelly,Ph.D.,PWS,CertifiedEcologist,isaresearchscientistinvestigatingtheimpactofmicrobialecology,soils,andhydrologyonwaterquality(FIB,HABs,andnutrients)infreshwater,coastal,andestuarineenvironments.SheistheEnvironmentalScientistatMartinCounty’sEnvironmentalResourceDivisionandmanagestheCountyNPDESMS4program.
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	RichardKernaghan
	DepartmentofAnthropology,UniversityofFlorida,Gainesville,FL,USA
	WhenwatersrecededuringcatastrophicdroughttorevealcolonialremainsofaPortuguesegarrison—astheydidin2024neartheBrazilianAmazoncityofTabatinga—whatmightthatsuggestaboutthewaysriversnotonlyhaveterritoriesbutcontributetolegalphenomena?Thispaperisanexerciseinethnographicdescription,focusedonpassagethroughadensenetworkofintermittentstreams,notfarfromwherethatPortuguesefortoncestoodonthemaincourseoftheAmazonRiverinwhatistodaythetripleborderregionofPeru,Colombia,andBrazil.Fromexperiencesofwatertransportationguidedthr
	AssessingSaltMarshDegradationandFloodVulnerabilityintheTampaBayArea(2015–2025)UsingRemoteSensing:ImpactsofUrbanDevelopmentandSeaLevelRise
	RachelKerr
	UniversityofSouthFlorida,Tampa,FL,USA
	SaltmarshesareavitalcomponentofTampaBay'scoastalecosystem,providingfloodregulation,supportingcarbonsequestration,andsustainingbiodiversity.Between2015and2025,TampaBayhasexperiencedsignificanturbangrowthandrisingsealevels,posingthreatstomarshstabilityandincreasingfloodriskforsurroundingcommunities.ThisstudyaimstoquantifychangesinsaltmarshextentandvegetationconditioninTampaBayoverthisperiod,evaluatehowmarshdegradationinfluencesfloodvulnerability,andexaminetheeffectsofurbandevelopmentandsealevelriseonthesedyna
	KellieKeys[SessionwithCynthiaBarnett,AngelaBradbery,JasonEvans,andAndrewOpel]
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	FloridaStateUniversity,Tallahassee,FL,USA
	1

	UniversityofFlorida,Gainesville,FLUSA
	2

	StetsonUniversity,DeLand,FL,USA
	3

	Thispresentationwillcoverbasicconceptsofstrategiccommunication.Specifically,wewillexplainandexploretheideasoftargetaudiencesandexpertiseastheyrelatetoscientificcommunication.Wewilldiscusswhyidentifyingtargetaudiencesmaybe“themostimportantfactortoconsiderwhentailoringscientificcommunication”()anddescribewhyaskingsimplequestionslike“WhoamItryingtoreach?”and“Wherewilltheyencounterthisinformation?”candramaticallyincreasethecomprehensionandacceptanceofscientificinformationbytheaudienceswhomostneedtounderstandit.
	Hutchings,2021
	Gibson,2025

	Understandingtargetaudienceswillprepareustoexplorethedifferentmeaningsofexpertise.Expertiseiscommonlyacknowledgedamongresearchersinconnectionwithacademicaccomplishment.However,recognizingthesignificanceofexpertisegainedthroughlivedexperiencecanprovidescientists“insightintostakeholders’needsandconcerns,enablingdevelopmentofbettercommunicationproducts”().Statedsimply,sometimestheexpertintheroomisthepersonwhoholdsvaluableinformationaboutacommunityoraplacewhichmaybenecessarytothesuccessofanoutreacheffort.Elevat
	Stephens&DeLorme,2024

	:KellieKeysteachesenvironmentalcommunicationandisthecommunicationdirectorfortheWakullaSpringsLabatFSU.SheleadstoursoftheWakullaspringshedwhicharedesignedtomakecomplexinformationfriendlyandaccessibletothepublic.Theteamalsoresearchesenvironmentalcommunicationtechniquesandproducesscientificallyaccurateeducationalvideos.
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	FloridaPolytechnicUniversity,Lakeland,FL,USAFloridaIndustrialandPhosphateResearchInstitute,Bartow,FL,USACityofWinterHaven,WinterHaven,FL,USA
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	FloridaPolytechnicUniversity(FPU)partneredwiththeCityofWinterHaventoaddresstechnicalchallengesandfosterinnovationandcommunitydevelopment:improvingthecity’swaterqualityandtreatmentprocesses.InexchangeforFPU’sadvancedanalyticalexpertise,thecityofferedreal-worldapplicationsforFPUstudents.Environmentalengineeringundergraduatesgainedextensiveknowledgeofwatermanagementbyconductingweeklysamplingsfor9watertreatmentplants(WTPs).
	Throughtheon-sitefieldwork,studentsgainedpracticalskillsinusingportableprobes,propersamplehandling,andanalyzingphysicochemicalproperties.TheyalsohonedtheiranalyticalskillsusingsoftwarelikeArcGIS,AutoCAD,statisticaltools,andproficiencyinoperatinginstruments,suchasIonChromatograph(IC),TotalOrganicCarbon(TOC)analyzer,andInductivelyCoupledPlasmaMassSpectrometry(ICP-MS).StudentsandthePrincipalInvestigatorinvestigatedover900waterqualitydatapointsanddevelopeddata-drivendecisiontoolstoenhancethewatertreatmentproces
	TheinsightsfromthisprojecthavedirectlyshapedFPU’scurriculum,integratingtheproceduresintocourses,suchasFoundationsofEnvironmentalEngineering(ENV2003),PhysicochemicalProcesses(ENV4412),andWaterandWastewaterTreatment(ENV4514).Thecollaborationhasfosteredanewgenerationofhighlyskilledandproject-orientedgraduatespreparedforpositionsintheutilityindustryandlocalgovernment.Beyondthecurriculum,theinitiativealsoenabledcontinuouscommunityengagementthroughinternships,capstoneprojects,K-12outreach,andmore.
	Dr.KimisaTechnicalAdvisoryCommitteememberoftheFloridaIndustrialandPhosphateResearchInstituteandafacultymemberatFloridaPolytechnicUniversity.Forover20years,Dr.Kim’sresearchhasfocusedonadvancedwatertreatmentprocessesforresidentialdrinkingwater,seawaterdesalination,municipalwastewater,ultrapurewater,andindustrialprocesswaters.Dr.Kimholdsleadershiprolesinthewaterindustry,suchasavotingmemberoftheNSFJointCommitteeforANSINationalStandards.Dr.Kimreceivednumerousawards,includingtheWQA'sNextGenawardandKSCEA’sfacultyo
	BIO:

	JeffreyN.KingandDouglasDurden
	SuwanneeRiverWaterManagementDistrict,LiveOak,FL,USA
	Benthicfluxistheflowrateacrossthebedofawaterbodyperunitareaofbed.Benthicfluxincludesdischargeandrechargecomponents;baseflowandspringflowarebenthicdischargefluxesfromthesubsurfacetoastream.Streamflowisthesumofsurface-runoffandbenthicflux.
	TheCodyEscarpmentisageologictransitioninNorthernFloridathatconformstoanerodedPleistoceneshoreline.TheFloridanaquifersystemisunconfineddowngradientoftheescarpmenttoeandconfinedupgradientoftheescarpmenthead.TheSuwanneeRiverflowsacrosstheescarpmentnearWhiteSprings,Florida.
	TheUSGSmeasuredandpublishedSuwanneeRiverstreamflowatDowlingParkandEllaville,downstreamoftheescarpment.Annual-averaged,measuredstreamflowdecreased190cubicfeetpersecond(cfs)fromEllavilletoDowlingParkduring2001.Inversion1.1ofNFSEG,SRWMDsimulatedorder-of-magnitude10cfssurfacerunofftothis15-milereachduring2001.MostprecipitationonthisunconfinedpartoftheFloridaninfiltratestotheaquiferanddoesnotrunoff.Precipitationonthisreachwasorder-of-magnitude10cfsin2001;evaporationfromthisreachisorder-of-magnitudeequivalenttopr
	^[0]
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	Almostallthe190-cfsdecreaseinmeasuredstreamflowfromEllavilletoDowlingParkfluxedtothesubsurfaceduring2001.Preliminarily,benthicrechargefluxtotheSuwanneeRiverfromEllavilletoDowlingParkwasorder-of-magnitude10footperdayduring2001.Consequently,theFloridanaquifersystemdoesnotnet-baseflowtotheSuwanneeRiveralongthisreach,attheannualtimescale.Publishedanalysesshowed(i)thistoalsobeanet-benthic-rechargereachduring2001and2010;andthat(ii)theFloridanaquifersystemnet-baseflowedtotheSuwanneeRiverdownstreamandupstreamofthis
	^[-1]

	Dr.KingandMr.DurdensupportFloridiansasengineeringscientistsbysimulatinggroundwaterflow,springflow,andbenthicfluxinNorthernFlorida.
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	KassidyKing
	CityofWinterHaven,WinterHaven,FL,USA
	SuccessfulOneWaterimplementationreliesasmuchonpublictrustasontechnicalperformance.Thissessionexamineshowtransparentcommunication,earlyengagement,andstraightforwardstorytellingcansimplifycomplexissuesandstrengthencommunityunderstanding.Throughreal-worldexamples,speakerswilldemonstratehowbuildingrelationshipswithresidents,regulators,anddecision-makersfosterslastingsupportforintegratedwaterinitiatives.AttendeeswillgainpracticaltoolstocommunicatethevalueofOneWater,cultivatecommunitychampions,andreinforceconfide
	SeanKing,PaulDonsky,XiaoqingHuangandAmyBrown
	SuwanneeRiverWaterManagementDistrict,LiveOak,FL,USA
	TheSuwanneeRiverWaterManagementDistrict(SRWMD)isresponsibleforconductingenvironmentalflowevaluationstodevelopminimumflowsandlevels(MFLs)forprioritywaterbodiesintheregion.TheseMFLssetthelimitatwhichfurtherwithdrawalswouldbesignificantlyharmfultothewaterresourcesorecologyofthearea.Asrequiredbystaterule,tenenvironmentalvaluesareconsideredduringtheMFLdevelopmentprocesstoaddressimportantrecreationalandecologicalaspectsofeachwaterbodyasapplicable.TheSRWMDcontainsover450identifiedspringsincludingnineteenfirstmagni
	Dr.KingistheMinimumFlowsandWaterLevelsOfficeChiefattheSuwanneeRiverWaterManagementDistrictwhereheservesasatechnicalexpertinaquaticecologyandwaterresourcesengineeringandleadsateamofscientistsandengineerstoestablishMFLsforprioritywaterbodiesanddevelophydrologicmodels.
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	EmilyKintzele,BaylieReisch,AngelicaAhrens,MaitedeMaria,NolanLyons,BridgetB.Baker,MargaretHunter,TracieR.Baker
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	UniversityofFlorida,DepartmentofEnvironmentalandGlobalHealth
	1

	UniversityofFlorida,DepartmentofMicrobiologyandCellScience
	2

	CherokeeNationSystemSolutionsinsupportofU.SGeologicalSurvey,WetlandandAquaticResearchCenter
	3

	UniversityofFlorida,DepartmentofWildlifeEcologyandConservation
	4

	U.SGeologicalSurvey,WetlandandAquaticResearchCenter
	5

	Waterqualityparametersfrom12sitesspanningtheGulftotheAtlanticOceandocumentedtheco-occurrenceofmicroplastics,per-andpolyfluoroalkylsubstances(PFAS),andotheremergingcontaminantsincludingpesticides,pharmaceuticals,metals,andillicitdrugs,providingabroaderunderstandingofcontaminantdriversinthisecosystem.ThemostremotesiteswithintheEvergladesrivaledthecontaminationprofilesofthemetropolitanareaofMiamiwithsimilar,ifnothigher,concentrationsorcountsofcontaminants.Thisdiscoverypromptsfurtherinvestigationintothewidespre
	Wefurtherinvestigatedmicroplastics,definedasplasticparticles5mmorlessinsize,whicharepervasivepollutantsofemergingconcernacrossmarineecosystems.Microplasticsarewidespreadinsediment,water,plants,andanimals,raisingconcernforvulnerablespeciessuchastheFloridamanatee(Trichechusmanatuslatirostris).Ingestedmicroplasticscancausemechanicalinjurytothegutlininganddisruptnutritionalbalance,potentiallyalteringthegutmicrobiome.Thisstudyintroducesanovel,noninvasiveapproachtoevaluatemicroplasticexposureandmicrobiomeshiftsin
	Together,theseinvestigationsdemonstratethatFlorida’swaterways,includingtheprotectedEverglades,areimpactedbydiversepollutantswithimplicationsforwildlifeandecosystemhealth.Byintegratingmicroplasticandmicrobiomeanalysesinmanateeswithecosystem-scalecontaminantmonitoring,thisresearchadvancesunderstandingofpollutantexposurepathwaysandhighlightstheroleofmanateesassentinelspeciesforconservationstrategies.
	EmilyKintzeleisathirdyearPublicHealthPhDstudentatUFwithaOneHealthconcentration.Sheconductsresearchonenvironmentaltoxicologydoingfieldworkandusingzebrafishasananimalmodel.EmilyisfocusingontheEvergladesandhowemergingcontaminantsaffectenvironmental,wildlife,andpublichealth.
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	MichaelKnight,KaiC.Rains,TyelynBrigino,MarkC.Rains,andSpencerJohnson
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	UniversityofSouthFlorida,Tampa,FL,USAKachemakBayNationalEstuarineResearchReserve,Homer,AK,USA
	1
	2

	Thereisgrowinginterestininnovativeapproachestowetlandrestorationwhichcanenhancehydrologicfunctions,includingthosethatdelay(i.e.,lagfunctions),retain(i.e.,sinkfunctions),andrelease(i.e.,sourcefunctions)water.Insouth-centralAlaska,wetlandsareundergoingamultidecadaldryingtrendcausedbyclimatechangeandisostaticand/ortectonicuplift.Simultaneously,beavershavebeenextirpatedinmanypartsofthisregion.Weareinvestigatinghowrestoredbeaverdamsandconstructedbeaverdamanalogs(BDAs)affectwetlandhydrology,includingif,underwhatc
	MichaelKnightisaM.S.student(Geology)workingwiththeEcohydrologyResearchGroupintheSchoolofGeosciencesattheUniversityofSouthFlorida.Hisresearchinterestisintheuseoffieldworkandhydrologicmodelingtounderstandtheconnectionofhydrologyintheenvironmentwhichhasledtoworkingonprojectswithbeaverdams/BDAsinAlaskaandmodeling(ArcNLET)nitrogenplumesfromseptictanksforprojectevaluation(LANLoad)insupportofwaterqualitymanagementinFlorida.
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	WhitneyNKnopp,JoshTKlaus,MattRoss,MikeVlah,andEvanThomas
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	UniversityofColoradoBoulder,Boulder,CO,USASweetSensedbaVirridy,Boulder,COUSAOpenCurrent,FortCollins,COUSA
	1
	2
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	Overhalftheworldlacksaccesstosafedrinkingwater,withfecalcontaminationcitedasaprimarysourceofpollution.Microbialcontaminationofglobalsurfacewaters,fromseweroverflowsandrunoff,posethreatstohumansduringrecreationandenvironmentalhealth.E.coliiswidelyusedasanindicatoroffecalcontaminationinfreshwatersystems;howeverexistingmonitoringmethodslimitspatiallyandtemporallydensedatacollection.Conventionalregulatorymethodsrequirefieldsampling,labanalysisandincubation,whichinhibitscapacityforactiontowardimprovingwaterquali
	Tryptophan-likefluorescence(TLF)isawavelengthoffluorescencewhosepresenceiscorrelatedwithmicrobialactivity.TLFoffersamechanismforreal-timedetectionorsemi-quantificationofE.coli.Here,wepresentpreliminarydataonanovelinternet-connectedTLFsensorthatwehavedeveloped.Approximately12sensorsweredeployedfromMarchtoSeptember2025inrecreationalsurfacewatersacrosstheUS(Boulder,CO;Chicago,IL;Cleveland,OH;Manchester,MA)andFrance(Paris).Sensorreadingswereuploadeddailyviacellphonenetworks.Grabsampleswerecollected(weeklyordail
	Themodeloutputscategoricalpredictionsofcontaminationriskalignedwithtypicalrecreatingstandards,~300CFU/100mL,andlowriskdrinkingwater,<10CFU/100mL,with70%accuracy.Site-levelholdoutbalancedaccuraciesrangefrom65%-90%usingsensordataalone.Monitoringapplicationsincludesafety,sourceattributionandregulatorycomplianceofrecreationalwatersandpublichealthprotection,processcontrolandvalidationforcarbon-creditgeneratingprojectsfordrinkingwater.Nextstepsincludevalidationofnewestsensorversionandpilotdeploymentasmonitoringte
	KnoppisanenvironmentalengineeringPhDstudentattheUniversityofColoradoBoulderandanenvironmentalengineerwithVirridy.HerresearchvalidatesandappliestechnologyforrealtimedetectionofE.colicontaminationwithTLFindrinkingandsurfacewaters.SheworksacrossKenya,Rwanda,UnitedStatesandFrance.
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	HannahKnotts,TristaBrophy-Cerquera,EbanBean
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	UniversityofFlorida,DepartmentofAgriculturalandBiologicalEngineering,Gainesville,FL,USAUniversityofFlorida,DepartmentofSoilandWaterSciences,Gainesville,FL,USA
	1
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	Asurbanlandscapescontinuetoexpandinresponsetoanincreasingglobalpopulation,effectivestormwatercontrolmeasureshavebecomeincreasinglyimportantformaintainingacceptablewaterqualitystandards.Stormwaterwetpondsareamongthemostwidelyimplementedstormwatercontrolmeasures,designedtocaptureincomingstormwaterrunoffandpollutantsthatmayimpactdownstreamwaterbodies.Thesepondsplayavitalroleinprotectingpublicandenvironmentalhealthbyreducingnutrientloadsandimprovingwaterquality.However,stormwaterwetpondsrequireroutineinspection
	Remotesensingmayserveasasubstitutefortraditionalwaterqualitymonitoringformarineandin-landwaterbodiesalike.ESA’sSentinel-2hasgainedattentionasawaterqualityassessmenttoolinrecentyearsforitsrelativelyhighspatialresolutionandopen-accessdatapolicy.ThisstudyevaluatestheuseofSentinel-2imageryforwaterqualitymonitoringofstormwaterpondscomparedtoin-situdata.Thiscreatesanopportunityforex-situmonitoringtechniquesforurbanstormwaterwetponds.Previousstudiesusingmultispectralsatellites,likeSentinel-2andLandsat-8,havedemons
	Afterreceivingherbachelor’sdegreefromMississippiStateUniversityingeoscienceswithaconcentrationinprofessionalmeteorologyandaminorinchemistryin2024,Hannahbeganhermaster’sattheUniversityofFloridainagriculturalandbiologicalengineering.
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	RobertoF.Koeneke,ChristaD.Court,James“Xinde”Ji,andWeizheWeng
	UniversityofFlorida,Gainesville,FL,USA
	Algalbloomeventsoccurnaturallyinfreshwaterandcoastalecosystemsunderconditionsofexcessivealgalgrowth.Somespeciesofalgaethatbloom,suchasKareniabrevisinmarineenvironmentsandcyanobacteriainfreshwaterenvironments,canhavenegativeimpactsonhumanandnaturalsystems(Berdaletetal.,2016;Flemingetal.,2002;Reifetal.,2023;Stumpfetal.,2022;Turleyetal.,2022).Thesebloomeventsareknownasharmfulalgalblooms(HABs),andimpactsincludehumanhealthissues,changesinwaterquality,decreasedpropertyvalues,andsignificanteconomiclossesacrosssect
	Ouridentificationstrategyleveragesthedistinctspatialandtemporalpatternsofthesetwobloomeventstoquantifytheirindividualandinteractiveeffectsonpropertyvalues.OurempiricalspecificationcomparesthesalespricesofHAB-impactedvs.notimpactedpropertiesobservedduringandoutsideoftheHABeventwindows(Banzhaf,2021;Butts,2023)fora24-yearpanelofdailywaterquality,property,andHABeventdata.ThisstudycontributestotheliteraturebybeingthefirsttoestimatetheeconomicimpactsofconcurrentcoastalandfreshwaterHABevents.Theresultscanbeapplied
	Mr.KoenekeisaPhDcandidateinFoodandResourceEconomics,specializinginenvironmentalandnaturalresourceeconomicsandregionaleconomicsandapplications.Hehasworkedonvariousinterdisciplinaryprojectsfocusedontherelationshipsbetweenenvironmentalandhumansystems,includingtheeconomicimpactsoflandusechangesinFloridawatersheds.
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	MeganKramer,MauricioArias,andStevenMeyers
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	DepartmentofCivilandEnvironmentalEngineering,UniversityofSouthFlorida,Tampa,FL,USACollegeofMarineScience,UniversityofSouthFlorida,StPetersburg,FL,USA
	1
	2

	Coastalwetlandsoffernumerousecosystemservicesincludingwavereduction,sparkinginterestintheirutilityforcoastalresiliencyplanning.Theriseofnature-basedsolutionsthatmakeuseoftheprovisionsofmangrovewetlandshasincreasedtheneedforcomprehensivehybridinfrastructuredesignguidelines.Inthisstudy,weexplorethepotentialtocombinemangroveswithhardinfrastructurebycomparingwaveandvelocitydissipationacrossthreeshorelinetypes:narrowmangrovebelt(<10m)shorewardofaseawall,seawallonly,andnaturalmangroveforest.Weconductedfieldcampai
	MeganKramerisaPhDCandidateinEnvironmentalEngineeringattheUniversityofSouthFlorida.Herresearchfocusesoncoastalresilienceandnature-basedsolutions.Inherdissertation,sheinvestigatesthefloodmitigationabilitiesofmangrovesinurbancoastalareasandthepotentialbenefitsofhybridcoastalinfrastructure.
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	KarlibethLeitheiser,RickyTelg,MackenzieAtkins,YilinZhuang,AndreaAlbertin,LisaKrimsky,MaryLusk,andDonaldRainey
	1
	1
	1
	2
	3
	4
	5
	6

	UF/IFASCenterforPublicIssuesEducationinAgricultureandNaturalResources,Gainesville,FL,USAUF/IFASMid-FloridaResearchandEducationCenter,Apopka,FLUSAUF/IFASNorthFloridaResearchandEducationCenter,Quincy,FLUSAUF/IFASIndianRiverResearchandEducationCenter,Ft.Pierce,FLUSAUF/IFASGulfCoastResearchandEducationCenter,Wimauma,Gainesville,FLUSAUF/IFASExtension,PlantCity,FLUSA
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	ConventionalsepticsystemscontributesignificantlytonitrogenpollutioninFlorida’sSpringsBasinManagementActionPlan(BMAP)areas.The2016FloridaWaterBill(SB552)mandatedremediationinPriorityFocusAreas(PFAs),requiringsewerconnectionsorenhancednitrogen-reducingsystemsfordevelopmentsonlotsunderoneacre.In2023,FloridaHouseBill1379(HB1379)expandedtheserequirementsstatewide,includingtheIndianRiverLagoonandfullBMAPareas.However,thebill’simplementationremainsunclearduetoinsufficientguidance.
	Toassessstatewideneedsandchallenges,UF/IFASExtensionandtheUF/IFASCenterforPublicIssuesEducationconductedfocusgroupswithregionalrepresentativesandindustrystakeholders.Keyfindingsrevealedwidespreadconcernoverthecostofimplementation,inconsistentexperiencewithsewersystems,andvaryinglevelsofknowledgeaboutHB1379’sspecifics.Participantscitedconfusionoverwhichstateagencyisresponsibleforimplementation.Therolloutwasdescribedasrapidanddisorganized,withuncleartimelines,enforcementstrategies,andresourceavailability.
	Stakeholdersidentifiedaffectedgroupsashomeowners,utilities,septicbusinesses,developers,andbuilders.Barriersincludedfunding,infrastructurelimitations,communityengagement,andmaintenancechallenges.Toaddressthese,participantsrecommendedincreasedfunding,clearagencyleadership,targetededucationcampaigns,strategiccommunicationmaterials,andareassessmentofimplementationtimelines.Therewasstrongsupportforformingastatewidesepticandsewerworkinggrouptocoordinateeffortsandsharebestpractices.
	Thisresearchhighlightstheurgentneedforcoordinatedaction,education,andsupporttoensureeffectiveimplementationofHB1379andreducenitrogenpollutionfromsepticsystemsacrossFlorida.
	AnjaliKumari¹²,VictorRoland³,andEbrahimAhmadisharaf²
	¹ResilientInfrastructureandDisasterResponseCenter,FAMU-FSUCollegeofEngineering,Tallahassee,FL,USA²CivilandEnvironmentalEngineeringDepartment,FAMU-FSUCollegeofEngineering,Tallahassee,FL,USA³EngineerResearchandDevelopmentCenter,U.S.ArmyCorpsofEngineers,USA
	Large-scalemodels(regionalandsub-regional)predictnutrientloadsundervariousconditionsandsupportdecisionsrelatedtowaterpollutionmitigation,whichisacoordinatedmulti-agencyproblem.ThisstudyrefinedtheSPAtiallyReferencedRegressiononWatershedattributes(SPARROW)modeltobetterprojectannualloadsoftotalnitrogen(TN),totalphosphorus(TP),andsuspendedsediment(SS)fortheSoutheasternUnitedStates.Therefinementsincludedaddingmoredetailedlanduse/landcover(LULC)classificationsalongsidegeomorphicandgeologicvariablestoimproveregion
	AnjaliK.isaPh.D.studentatFloridaStateUniversityfocusingonlarge-scalewaterqualitymodelingusingtheRSPARROWframework.HerresearchexploreshowlanduseandclimatevariabilityinfluencenutrientandsedimenttransportacrosstheSoutheasternUnitedStatestosupportscience-basedwatershedmanagement.
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	CelineM.E.Lajoie,BaylorK.Lynch,ErikJ.S.Emilson,TedR.Lange,BenjaminD.Barst,BrettA.Poulin,GretchenL.Lescord
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	FloridaLAKEWATCHandSchoolofForests,Fisheries,andGeomaticsScience,UniversityofFlorida,FL,USA.
	1

	GreatLakesForestryCentre,NaturalResourcesCanada,SaultSte.Marie,ON,Canada.
	2

	FloridaFishandWildlifeConservationCommission,FishandWildlifeResearchInstitute,EustisFisheriesResearch
	3

	Laboratory,FL,USA.
	DepartmentofEarth,EnergyandEnvironment,DepartmentofBiologicalSciences,UniversityofCalgary,Calgary,AB,
	4

	Canada.
	DepartmentofEnvironmentalToxicology,UniversityofCalifornia,Davis,Davis,CA,USA
	5

	Mercury(Hg)isacontaminantofglobalconcernwhoseavailability,uptake,andbioaccumulationinfreshwaterecosystemscanbeinfluencedbythesourceandcompositionofdissolvedorganicmatter(DOM).MostofwhatisknownabouttherelationshipbetweenDOMqualityandquantityoriginatesinnorthernecosystems,withlittlefocusinsubtropicalecosystems.ItislikelythatthedistinctwetanddryseasonsthatFloridaexperiencescanleadtotemporalvariabilityinthesource,compositionandquantityofDOMwithinlakesandthismayimpactHgcycling.Assuch,thegoalsofthisstudywereto1)e
	ErnestoLassodelaVega
	LeeCountyHyacinthControlDistrict,LehighAcres,FL,USA
	SincetheimplementationoftheLeeCountyFertilizerOrdinance(No.08-08)in2008,nutrientdynamicsinurbanstormwaterpondshavebeencloselymonitored,particularlynitrogenspeciessuchasnitritesandnitrates(NOx).Akeyprovisionoftheordinanceistheprohibitionoffertilizerapplicationduringtherainyseason,designatedastheBlackOutPeriod(BOP),fromJune1sttoSeptember30th.Thisstudyanalyzeslong-termnutrientdatacollectedthroughtheLeeCountyHyacinthControlDistrict’sPondWatchProgram,acitizenscienceinitiativethathasmonitoredwaterqualityinstormwa
	Citizenmonitoringprogramsplayacriticalroleinidentifyingnutrienttrendsandempoweringcommunitiestomitigatetheirenvironmentalimpact.Bytrackingnutrientlevelsinoutflowwaters,residentscanbetterunderstandandmanagethecontributionsoftheirneighborhoodstodownstreamwaterbodiesandcoastalecosystems.
	Dr.LassodelaVegahasbeenworkingattheLeeCountyHyacinthControlDistrictinFortMyers,Floridasince1991asabiologistcontrollingaquaticweeds.HeisalsothecoordinatorofthePondWatchProgram,avolunteermonitoringprogramthateducateshomeownersaboutwaystominimizeaquaticweedproblems.
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	KallanLatham,EbanBeanPhD,PE
	UniversityofFlorida,Gainesville,FL,USA
	Rapidurbanizationoncoastlinesisknowntoimpactfragileecosystemssuchasestuaries,saltmarshes,andmangroveforestsbychangingthenaturalhydrologicregimeandinterruptinghabitatcontinuity.InCharlotteCounty,FL,amosaicofcoastalpondsandcreeksservesasacriticalsportfishnurseryhabitatforTarponandCommonSnook,supportingamajoreconomicdriverfortheregionwhichattractsvisitorsfromaroundtheworld.Thesesensitivehabitatareasaresituatedwithinanareathatwasplattedforfuturedevelopmentinthe1980sbuthasremainedrelativelyundeveloped,thoughfurt
	KallanLathamisamaster’sstudentintheAgriculturalandBiologicalEngineeringdepartmentattheUniversityofFlorida.Shereceivedherbachelor’sdegreefromTheOhioStateUniversityinFood,Agricultural,andBiologicalEngineeringwithaspecializationinecologicalengineering.Herresearchinterestsincludeurbanhydrologyandgreenstormwaterinfrastructure.
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	HaiLeandChamteutOh
	UniversityofFlorida,Gainesville,FL,USA
	Enterococciarefecalindicatorbacteriathathavebeenusedasregulatorymarkerstoevaluatemicrobialwaterqualityinbothfreshwaterandsaltwaterenvironments.Accuratemeasurementofenterococcilevelsisimportantforprotectingpublichealthandsupportingtheeconomy.Forexample,enterococcidataareusedtoassessthesafetyofirrigationwateranddeterminepublicaccesstorecreationalwaters.Enterococcilevelscanchangerapidlyovershorttimescales—withinhoursorevenminutes—dependingonweatherconditionsandpoint-sourcepollutiondischarges.Despitethisvariabi
	Dr.HaiLeearnedhisfirstPh.D.inElectricalEngineering.HeiscurrentlypursuinghissecondPh.D.intheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida,wherehedevelopsautomatedin-situmicrobialwaterqualitymeasurementsystems.
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	JaehyeonLee,DanDai,MatthewJ.Cohen,andJamesW.Jawitz
	JaehyeonLee,DanDai,MatthewJ.Cohen,andJamesW.Jawitz
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	Soil,Water,andEcosystemSciencesDepartment,UniversityofFlorida,Gainesville,Florida,USAWaterInstitute,UniversityofFlorida,Gainesville,Florida,USA
	1
	2

	Therelationshipbetweenconcentration(C)anddischarge(Q)isausefulindicatorofBiologicalandhydrologicalprocesses.TheslopeofasinglefittedC-Qpowerfunctioniswidelyinterpretedtodenotedilution,enrichment,andchemostatictransportbehaviors.However,C-Qcurvesoftenexhibitbending,challengingtheconventionoffittingasinglepowerfunctiontothedata,andimplyingmorecomplexunderlyingbiogeochemicalorhydrologicalprocesses.Inthiswork,wesoughttodifferentiatethefactorsthataffectnon-linearityinC-Qrelationships.Wetestedeffectsofclimaticandh
	JaehyeonLeeisapostdoctoralresearcherattheUniversityofFlorida.Hisresearchfocusesonunderstandingtheeffectsofclimateseasonalityonwaterquantity,waterquality,andlakes.Hereceivedhisbachelor’sandmaster’sdegreesfromHongikUniversityinKorea,andhisPh.D.degreefromtheUniversityofFlorida.
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	Shin-AhLee,HectorFajardo,NatalieNelson,RebeccaMuenich,DanielObenour,LukeGatiboniandEliseMorrison
	1
	2
	2
	3
	4
	5
	1

	UniversityofFlorida,Dept.ofEnvironmentalEngineeringSciences,Gainesville,FL,USANorthCarolinaStateUniversity,Dept.ofBiologicalandAgriculturalEngineering,Raleigh,NC,USAUniversityofArkansas,Dept.ofBiologicalandAgriculturalEngineering,Fayetteville,AR,USANorthCarolinaStateUniversity,Dept.ofCivil,Construction,andEnvironmentalEngineering,Raleigh,NC,USANorthCarolinaStateUniversity,Dept.ofCropandSoilSciences,Raleigh,NC,USA
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	Understandingthecoupledbehaviorofcarbon(C),nitrogen(N),andphosphorus(P)cyclesprovidesthefoundationforpredictingnutrientfluxesandimprovingwater-qualitymanagementinagriculturalenvironments.Stableisotopeanalysesofferapowerfulapproachtotracenutrientsourcesandtransformationsacrosssoil–watersystems.Todetermineseasonalchangesinthesourcesofkeyelementsandnutrientsinanagriculturalarea,wecollectedsoilsamplesfromtheTidewaterResearchStation(Plymouth,NC)andwatersamplesfromsurroundingcanalsandcreeks.Withintheagriculturalr
	Dr.LeeisaresearchassistantscientistintheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida.Shehasastrongbackgroundinmarinebiogeochemistry,withafocusoncoastalenvironments.Herongoingresearchfocusesoninvestigatingvarioussystemsusingmultiplebiogeochemicaltracers,includingstableisotopes.
	BIO:

	JohnLesman
	VicePresidentofMitigationBankingatBio-TechConsulting,Orlando,FL,USA
	Mitigationbankinghaslongbeenusedtooffsetunavoidablewetlandandhabitatimpacts,butitalsoprovideslastingbenefitsthatstrengthencommunityandecosystemresilience.Thispresentationwilldiscusshowmitigationbankscontributetofloodstorage,waterqualityimprovement,andhabitatconnectivity,whicharekeyfunctionsthatsupportthereliabilityofgreeninfrastructure.DrawingonexamplesfromFlorida,itwillhighlighthowthoughtfulsiteselection,design,andlong-termmanagementcreatestablesystemsthatcomplementlocalandregionalresilienceefforts.Thesess
	JohnLesmanbrings36yearsofenvironmentalpermittingexperienceandisVicePresidentofMitigationBankingatBio-TechConsulting.Hehasworkedwithlocal,state,andfederalagenciesonmitigationbanking,UMAMassessments,wetlanddelineation,andregulatorypermitting.JohnhasservedasPresidentoftheFloridaRegionalCouncilsAssociationandtheCentralFloridaandFloridaChaptersofEnvironmentalProfessionals.HeisalsoanEagleScout.
	BIO:

	TerriLewis
	Cerebulb,FortMyers,FLUSA
	Florida’scommunitiesfacemountingchallengesinmanagingwaterquality—fromaginginfrastructuretonutrient-drivenimpairmentsandmoreintenserainfallevents.Manymunicipalitiesremainconstrainedbyperiodic,laboratory-basedmonitoringthatlimitstheirabilitytodetect,diagnose,andcommunicatecontaminationeventsinrealtime.Asaresult,complianceeffortsareoftenreactiveratherthanpredictive,leavingcommunitiesvulnerabletorepeatedE.coliexceedancesandstorm-drivendischarges.
	EmergingadvancesinInternetofThings(IoT)connectivity,low-costsensing,andcloudanalyticsarenowtransformingthisparadigm.Continuouswater-qualitymonitoringsystems,coupledwithfluorescence-basedandopticalsensors,candetectcontaminationindicatorswithinminutesinsteadofdays.WhenintegratedintosecureIndustrialIoT(IIoT)platforms,thesedatastreamsbecomethefoundationforcondition-basedoperations—whereutilitiesrespondtoactualsystemconditionsratherthanstaticsamplingschedules.
	CereBulb’sworkwithcitiesandutilitiesdemonstratesthatactionableintelligencearisesnotmerelyfromdatacollectionbutfromcontextualizationandanalytics.Byaggregatingdataacrosssensors,SCADAsystems,andGISlayers,utilitiescanvisualizesystemhealthinrealtime,applymachinelearningtopredictemergingrisks,andautomatealertsormaintenanceworkflows.Thisintegrationconvertscompliancedatasetsintooperationalinsight—helpingidentifyrootcauses,optimizeresources,andpreventservicedisruptions.
	Condition-basedoperationsalsostrengthenpublictrustthroughtransparency.Real-timedashboardsprovidecommunitiesandregulatorswithvisibilityintowaterqualitytrends,supportingaccountabilityandearlyintervention.Importantly,utilitiesdonotneed“highAssetIQ”tobegin;evenmodestsensordeploymentscombinedwithcontextualdatacandelivermeaningfulinsightthroughrules-based,physics-informed,orAI-enhancedmodels.
	Florida’songoingwater-qualitychallengespresentbothaneedandanopportunity:tomovefromperiodicreportingtowardcontinuousunderstanding.ByembracingIoT-enabledmonitoring,contextualanalytics,andcondition-basedoperations,utilitiescantransformreactivecomplianceintoproactivestewardship—makingwatersystemssmarter,safer,andmoreresilientforthecommunitiestheyserve.
	BIO:TerriLewisisaglobaltechnologistandstrategicadvisorwithCereBulb,drivingIndustrialIoTandAIinnovationacrosswater,energy,andtransportationsectors.Withoverthreedecadesofexperience,shehelpsFloridautilitiesmodernizestormwaterandwater-qualityoperationsthroughconnectedsystems,real-timeanalytics,anddata-drivendecisiontoolsforresilientinfrastructure.
	ZamilA.Limon,EdgarGuerron-Orejuela,MarkC.Rains,KaiC.Rains
	EcohydrologyResearchGroup,SchoolofGeosciences,UniversityofSouthFlorida,Tampa,FL,USA
	Historicalaerialphotographsprovidecriticalinformationforassessingenvironmentalchangeandestablishingrestorationpriorities.However,challengessuchasgrayscaletonalambiguity,hand-drawnartifacts,embeddedphotolabels,blackborders,andvariationsinspatialresolutioncomplicateautomateddetectionoftargetfeatures.Inthisstudy,weintroduceanautomatedworkflowformappinghistoricalwetlandsusingmid-20th-centurygrayscaleaerialphotographsinSt.LucieCounty,Florida,whichformsakeysub-basinoftheIndianRiverLagoon(IRL).Weacquired,georefere
	ZamilAhamedLimonisamaster’sstudent(Geography)workingwiththeEcohydrologyResearchGroupintheSchoolofGeosciencesattheUniversityofSouthFlorida.Broadly,hisresearchinterestsincluderemotesensing,spatialmodeling,andecohydrologicalanalysisaimedatunderstandingtheinteractionsbetweenlandcoverchange,surfacehydrology,andwetlandecosystemfunction.
	BIO:

	StephanieLong-Marquez,PhD,PEandLauraVogel,PhD,PE
	ChenMooreandAssociates,WestPalmBeach,FL,USA
	TheWesternBasinsRegionofSouthFloridaincludestheC-139,C-139Annex,FeederCanal,andL-28Interceptordrainagebasins,locatedprimarilyinHendryCounty,southofClewiston,Florida.Landuseinthisareaconsistsofamixofcitrusfarming,cattleranching,andnaturallands,withmultipleprivateandpublicownerships.SeveralrecentandongoingeffortshavefocusedonmodelingtheWesternBasinsRegionforvariouspurposes.Thesemodelingeffortshighlighttheimportanceofselectingtheappropriatemodelingtooltoaccuratelyrepresenttheregion’shydrologicprocessesandtomee
	ThispresentationwillexaminetworecentmodelingstudiesofthesameareawithintheWesternBasinsRegion,eachusingadistinctlydifferentmodelingapproachtoachievewidelydifferentgoals.Thefirstapproachutilizesa2DHEC-RASmodeltodevelopahigh-resolutionrepresentationoftheFeederCanaldrainagebasin.Thismodelhasbeenappliedtoevaluateflowpathsandinundationareasbeforeandaftertheimplementationofwaterqualityimprovementprojects.Thesecondapproachemploysanintegratedgroundwater/surfacewatermodelusingMIKESHEandMIKE+toevaluateregionalflooding
	Dr.Long-MarquezandDr.VogelareseniorengineersatChenMooreandAssociateswithacombined25yearsofexperienceinhydrologicmodeling,includingregionalmodelsdesignedtoexploreflooding,waterquality,andstorage.
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	WeiMao,MingYe,MarieCecil,PaigeBabushkin,MichaelCoreElshall,Ahmed,NikolaosTziolasandMewchaAmhaGebremedhin
	1
	1
	1
	1
	1
	2
	3
	2

	DepartmentofEarth,Ocean,andAtmosphericScience,FloridaStateUniversity,Tallahassee,FL,USA
	1

	DepartmentofBioengineering,CivilEngineering,andEnvironmentalEngineering,FloridaGulfCoastUniversity,FortMyers,
	2

	FL,USA
	SouthwestFloridaResearchandEducationCenter,DepartmentofSoilandWaterSciences,InstituteofFoodandAgricultural
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	Sciences,UniversityofFlorida,Immokalee,FL,USA
	SouthFlorida’ssubtropicalclimateandintensiveagriculturalproductionhaveresultedinsomeofthehighestnutrientandpesticideapplicationratesintheUnitedStates.Theregion’sfrequentrainfall,sandysoil,anddenselakenetworkenhancethemobilizationofagriculturalchemicals,raisingconcernsaboutlong-termcontaminationofsurfacewaters.Numerousstudieshaveinvestigatedfield-scaleprocessesorregionalwater-qualitytrends,yetthelinkagebetweenagriculturalapplicationsandobservedconcentrationsindownstreamlakesremainspoorlyconstrained.Regionalh
	WeiMaoisapostdoctoralresearcherintheDepartmentofEarth,Ocean,andAtmosphericScienceatFloridaStateUniversity(FSU).HereceivedhisPh.D.inHydraulicEngineeringfromWuhanUniversity,China,in2019,andjoinedFSUin2023.Hisresearchfocusesonsubsurfacehydrology,andhehasextensiveexperienceinnumericalmodeling.
	BIO:

	AnaCarolinaCoelhoMaran,PhD,PE
	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL
	TheSouthFloridaWaterManagementDistrict(SFWMD)iscommittedtoassessingchangingconditions,identifyingincreasingfloodandwatersupplyrisksandvulnerabilities,anddevelopingresilientadaptationstrategies.Inthissession,wewillexplorethecutting-edgestrategiesandtechnologiesbeingimplementedtoenhanceresiliencyagainstfloodrisks,focusingontheintegrationofgreenandgraycriticalfloodinfrastructureprojects.Drawingonthecomprehensivefindingsandrecommendationsfromthe2025SFWMDSeaLevelRiseandFloodResiliencyPlan,wewillexaminehowtheseap
	Thesessionwillhighlightkeyprojectsandinitiativesthatexemplifytheintegrationofnaturalandengineeredsolutionstoaddresstherisksposedbyurbanization,shiftingweatherpatterns,andsea-levelrise.Attendeeswillgaininsightsintothestrategicplanningandcoordinationeffortsrequiredtodevelopandimplementresilientadaptationstrategiesthatarebothscientificallysoundandpracticallyeffective.
	BypresentingcasestudiesfromtheSFWMD’sportfolio,wewillshowcasehowgreeninfrastructure,suchasrestoredwetlands,enhanceddetentionstorageandothersarebeingharmoniouslyintegratedwithtraditionalgrayinfrastructure,likecanalenhancementsandpumpstations.Oneoftheseexamples,fundedbytheFDEPInnovativeTechGrant,theWIPE-OutProject,aimstopilotinnovativetechnologiesintheSnakeCreek(C-9)Canaltoprotectwatersystemsbycapturingstormwatercontaminantsbeforetheyreachwaterbodies.Thisandotherexamplesillustratethemultifacetedbenefitsofsuch
	Thissessionaimstoprovidevaluableknowledgeontheimportanceofaholisticandadaptiveapproachtofloodmanagement,emphasizingtheneedforongoingassessmentandinnovationtokeeppacewithchangingenvironmentalconditions.SouthFloridaisleadingthewayincreatingresilientandsustainablewatermanagementsolutionsforthefuture.
	Dr.MaranistheDivisionDirector,FloodControlandWaterSupplyPlanningandChiefofDistrictResiliencywithSFWMD.Inherrole,sheisresponsibleforcoordinatingfloodcontrol,watersupplyandresilienceplanningeffortsacrossfederal,state,regionalandlocalagencies,advancingscientificresearchanddataanalysistoensuretheDistrict’splanningandprojectsarefoundedonthebestavailablescience;and,overseeingtheadvancementofcriticalfloodinfrastructureandcomprehensivewatersupplyprojectsthatareessentialtoSouthFlorida’seconomy,qualityoflife,andenvir
	BIO:

	HunterMarkowich,FangfangYao
	UniversityofSouthFlorida,Tampa,FL,USA
	Reservoirsprovidecriticalinfrastructureforwatersupply,irrigation,hydropowergeneration,navigation,andrecreationalopportunities.However,theirfunctionshavebeenthreatenedbychangingwaterpatterns.Forexample,theColoradoRiverBasinisexperiencingprolongedperiodsofdroughtwithrecord-lowwaterlevelsinthenationallargestreservoir,whereastheSouthernAtlanticDrainageBasinisexperiencingfrequentfloodingduetohurricanesandstormsurges.Inthispresentation,Iwillusearecentlycompiledin-situdatabaseofwaterlevelsforhundredsofreservoirsto
	HunterMarkowichisagraduatestudentattheUniversityofSouthFloridastudyingGeographicInformationSystems,withafocusonhydrologyandwaterresources.Hestudiedmathematicsandstatisticsattheundergraduatelevel.Hehasgivenpresentationsonresearchconductedinbothmathematicsandgeography.
	BIO:

	ChrisMartyniuk
	CenterforEnvironmental&HumanToxicology,DepartmentofPhysiologicalSciences,CollegeofVeterinaryMedicine,UniversityofFlorida,Gainesville,FL,USA
	Per-andpolyfluoroalkylsubstances(PFAS)areubiquitouspollutantsinenvironmentalmatrices.However,thereisalackofunderstandingregardingtheirmechanismofactionandtheiradverseeffectsinaquaticspecies.Assuch,environmentalregulationsonthisbroadchemicalclassareabsentwithmanyunknowns.NewapproachmethodsorNAMs(e.g.,insilico,invitro,computationalbiology)areexpandinginuseforchemicalhazardandriskassessment.Here,Iprovideexamplesofhowbehavioral,biochemical,andomics-basedassessmentsusingzebrafishandotheraquaticspeciescanrevealpo
	ErichMarzolf
	St.JohnsRiverWaterManagementDistrict,PalatkaFL,USA
	Implementationofstateregulationchangesin2013resultedinashiftofClassBbiosolids(CBBS)landapplicationsoutoftheOkeechobee,St.Lucie,andCaloosahatcheewatersheds.Asaresult,pasturelandsoftheUpperSt.JohnsRiverBasin(USJRB)beganreceivingmostoftheCBBSapplicationsinthestate.TheapplicationofCBBSbasedonthenitrogen(N)demandofpasturegrassesresultedinphosphorus(P)applicationratesbetween3-and8-foldgreaterthanrecommendedfertilizationratesbetween2013-2024becausetheN:PratioofCBBSislowrelativetocropdemand.
	CoincidentwithCBBSapplicationincreaseintheUSJRB,someambientwaterqualitysitesmonitoredbytheSt.JohnsRiverWaterManagementDistrict(SJRWMD)begantoexhibitsignificantupwardstrendsinPbeginningin2013,suggestingthattheexcessPwasbeingexported.AstudyconductedbySJRWMDfoundstrongcorrelativeevidencebetweenthetiming,location,chemistryandmagnitudeofwaterqualityimpactsandintensifiedCBBSlandapplication.In2021,SJRWMDinitiatedstudiesunderafundingagreementwiththeFloridaDepartmentofEnvironmentalProtection(DEP)tocollectdataonthewa
	RecentchangestoCBBSmanagementwillreducethelandavailableforCBBSapplication.First,DEP’supdatedruleswillpreventapplicationonsomelandsbyrequiringgreaterseparationfromthewatertable,requiringenrollmentinFloridaDepartmentofAgricultureandConsumerServicesBestManagementPracticesprogramandrequiresnutrientmanagementplanswithCBBSapplicationrateslimitedbycropneedsforbothNandP.Second,considerationoftheeffectsofemergingcontaminantshaveledsomelandownerstoceaseCBBSlandapplication.
	KeyfindingstodateofSJRWMD’sstudiesinclude:
	 
	 
	 
	WatershedswiththehighestapplicationofCBBShadaveragePconcentrations9-foldhigherthanpastureswithoutCBBSlandapplication.WatershedswithintensiveCBBSapplicationhadrunoPconcentrationsfrequentlyabove1mg/Landashighas6.9mg/L.

	 
	 
	ThesoilsofpasturesintheUSJRBhavelimitedabilitytostorePandPlossoccursviabothsurﬁcialgroundwaterandsurfacewaterruno.

	 
	 
	TheobservedannualPlossratesfromCBBSappliedﬁeldsstronglycorrelateswiththeincreasingPloadsdownstreamintheUSJRB.


	Theseresultshighlightmultiplemanagementconcerns:
	 
	 
	 
	IncreasingPimpairmentoftheSt.JohnsRiver,

	 
	 
	AbilitytomeetdownstreamPconcentrationgoalsandTMDLs,

	 
	 
	Increasedfrequencyandintensityofalgalblooms,

	 
	 
	IncreasedincidenceofcyanobacteriaharmfulalgalbloomsinLakeWashington,apotablewatersupply,and

	 
	 
	ConcernthatthereductioninareasavailableforapplicationofCBBScouldresultinashiftindisposalofbiosolidstootherproducts(soilamendments,composts)thatarenotascloselyregulatedasCBBS.


	ErichMarzolfservestheSt.JohnsRiverWaterManagementDistrictastheDirectorofWaterResources.HeoverseestheDistrict’saquaticrestorationanddatacollectionprograms.Erichhasover30yearsofexperiencemanagingwaterresourceissuesinFlorida,includingLakeApopkaandtheUpperSt.JohnsRiver.
	BIO:

	ShannanMcAskillandLoraéT.Simpson
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	TheNorthernCoastalBasin(NCB)spans193kmofcoastlinefromtheFlorida-GeorgiabordertothePonceDeLeonInletandischaracterizedbyextensivesaltmarsh,mangrove,andintertidaloysterreefhabitats.Goodwaterqualitysupportshealthyestuarineecosystems,andlong-termwaterqualitymonitoringhelpsidentifystressorsandguidemanagementandresiliencystrategies.Thisstudyexaminedlong-termchangesinphysicalandchemicalwaterqualityparametersat29monitoringstations,acrosstheSt.Marys,Nassau,Tolomato,Matanzas,andHalifaxRivers,PellicerCreekandtheIntraco
	Dr.McAskillisanenvironmentalscientistatSJRWMD,whereshefocusesonestuarinewaterqualityandmanagement.Shehas12yearsofexperienceinmarineecologyincludingfisheriesindependentmonitoring,ichthyoplanktoncommunitydynamics,nektonhabitatuse,seagrassmonitoringandreproduction,invasivespeciesmanagement,andsubmergedaquaticvegetationrestoration.
	BIO:

	F.WarrenMcKinnie,PE,CFM,GISP
	StreamlineTechnologies,WinterSprings,FL,USA
	Heavyrain,coastalstormsurge,coincidentpeaks,andothercompoundingfactorscancausesevereflooding,posingsignificantriskstobothcoastalandinlandcommunities.Accuratelyanalyzingfloodrisktodeterminetheextent,duration,andlikelihoodofoccurrenceisbeneficialforcommunities,planners,andemergencyresponders.Asthefrequencyandintensityofstormeventscontinuetoincrease,theneedforeffectivedisasterpreparednessandresponsehasbecomeparamountforcommunityresilience.Real-timefloodforecastingisanessentialtoolinmitigatingfloodingimpacts,pr
	Real-timefloodwarningsystemscanbeusedtomitigaterisksanddamage,aswellastoreducepost-stormrecoveryefforts.Thisincludesmessagingsystemstonotifythepublic,protectionofcriticalassets,informedoperationofcontrolstructures,andstrategicallocationofresourcesbeforeandafterthesefloodevents.Byintegratinghydrologicandhydraulicmodelingwithreal-timedatainputs,thesesystemscanforecastfloodconditionswithincreasingaccuracyandrelevance.
	TM,areal-timefloodTMdashboardisdesignedtobeintuitiveandaccessible,allowinguserstovisualizeforecastedfloodimpacts.Thistoolcanbeleveragedtoproactivelypreparefor,mitigate,andrecoverfrommajorstormsystemsincoastalandinlandareas.Thediscussionwillfocusonpracticaltechniques,coreconcepts,andvisualizationmethodsthatcommunitiescanreadilyapplytoenhancepreparedness,empoweringthemtomakeinformeddecisions,prioritizerecoveryefforts,andmitigatepotentialimpacts.Furthermore,itwillhighlightthevalueofintegratingforecastingtoolsi
	ThispresentationwillprovideFlorida-specificcasestudiesusingFloodWise
	forecastingplatformthatincludescompoundflooding.TheFloodWise

	F.WarrenMcKinniehasover22yearsofexperienceinthewaterresourcesfield.Hehasbeendirectlyinvolvedwithnumerousstormwatermasterplansandwatershedstudies.HehasextensiveexperienceinintegratingTM.
	BIO:
	stormwaterinfrastructuredatawithGISapplications,H&Hmodeldevelopment,andReal-TimeFloodForecasting

	MeganMcKinsey,TeaganYoung,ShoshanaOverRyanKlein,andGracePJohn
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	UniversityofFloridaCollegeofLiberalArtsandSciences,DepartmentofBiology,,Gainesville,FL,USA
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	UniversityofFlorida/IFASCollegeofAgriculturalandLifeSciences,DepartmentofEnvironmentalHorticulture,,Gainesville,
	2

	FL,USA
	WaterResources,Washington,D.C.,USA
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	Streettreesplayacriticalroleincitywatercyclesbyinterceptingrainwater,mitigatingrunoff,andcoolingtheatmosphere.However,citiespresentharshenvironmentsfortreedevelopment,suchthattheestablishmentandmaintenanceofstreettreeshasanexplicitirrigationcost.Ascitiesbecomemorearid,recentlyimplementedirrigationrestrictionsmaythreatenthesetrees’establishment.Therefore,thesuccessofnewplantingswilldependonmorepreciseirrigationpracticesandamorenuancedunderstandingofthephysiologyofwaterlimitationduringestablishment.
	Wemonitoredleafwaterstatusandphysiologicalperformanceduringtheestablishmentofliveoak(Quercusvirginiana),animportantlandscapingtreeintheAmericanSouth,exposedto0,30,60,90,or120daysofirrigationfollowingplanting.Treesirrigatedforlessthan60daysweremoresensitivetoabioticenvironmentalchanges.Treesreceivingnoirrigationexhibitedstomatalbehaviorindicativeofwaterlimitationimmediatelyfollowingtransplantation,andstomatalconductancequicklydeclinedwhenirrigationceasedforthe30-daygroup.Whilewateruseforwell-wateredtreeswass
	MeganMcKinseyisaMaster’sstudentintheCLASBiologyDepartmentattheUniversityofFlorida.ShegraduatedfromUNCChapelHillwithaB.S.inEnvironmentalScience,andabackgroundinbotany.Sheisnowusingthisknowledgeasafoundationtoexploreurbantreeecophysiologyinherresearch
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	A.Meyers,DanielleMeyer,AlexHaimbaugh,MackenzieL.Connell,BriannaVo,AshleyGuarino,EmmaCavaneau,GraceWinny,Chia-ChenWu,CamilleAkemann,andTracieR.Baker
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	DepartmentofEnvironmentalandGlobalHealth,UniversityofFlorida,Gainesville,FLInstitutetoEnvironmentalHealthSciences,WayneStateUniversity,Detroit,MI
	1
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	Concernoverthepotentialeffectsofper-andpolyfluoroalkylsubstances(PFAS)commonlypresentintheenvironment(includingdrinkingandrecreationalwater)hasrisensincetheearly2000s.AlthoughcertainPFAS,includingperfluorosulfonicacid(PFOS)andperfluorooctanoicacid(PFOA)arenolongerusedinmanufacturingintheUnitedStates,theyareubiquitousintheenvironmentduetotheirstrongcarbonfluorinebondsrenderingthemeffectivelyindestructible.Harmfuleffectshavebeendocumentedinbothhumansandaquaticwildlifeincludingreproductivetoxicity,immunesuppre
	AlyssaMeyersisafirstyearPhDstudentintheBakerWaterLabattheUniversityofFlorida.DuringherundergradAlyssadidresearchonthedriversandmitigationtechniquessurroundingharmfulalgalbloomscommontoFlorida.Nowsheplanstousethatexperiencetostudythepotentialeffectsofenvironmentalcontaminantsonhumanhealthandtheenvironment.
	BIO:

	KatherineA.Milla,OgechiJudithMadukweandOdemariMbuya
	FloridaA&MUniversity,Tallahassee,FL,USA
	ThehydrologeologicframeworkofFloridaisinfluencedbyitsunderlyinggeology,whichiscomposedofacarbonateplatformmantledwithsiliciclasticterrestrialsediments.Continuousdissolutioncombinedwitherosionalstrippingofoverburdenfromthecarbonatelithologygivesrisetosinkholesandotherkarstfeatures.ThekarstlandscapesofFloridaarecharacterizedbyextensiveconnectivitybetweensurfaceandgroundwater,leavingtheseunconfinedorpoorlyconfinedaquifersvulnerabletocontaminationandotherimprintsofhumanactivities.
	Tallahassee,thecapitalcityofFloridalocatedinLeonCounty,drawsitsmunicipalwatersupplyfromdeepwellsintheFloridanAquifer,whichiswellconfinedinthenorthernpartoftheurbanarea,withsomenotablekarstfeatureexceptions.JustsouthofTallahasseeistheCodyScarp,aphysiographiceast-westescarpmentthatdelineatesthenorthwardextentofthelastsealevelrise.AsthePleistocenesearetreated,iterodedawaytheless-permeableclayeysedimentstothenorth,exposingtheFloridanAquiferasitwithdrew.ThiserodedterrainsouthofTallahassee(southernLeonCountyandWa
	OngoingstudiesoverthepastdecadeshavedelineateddirectconnectivitybetweensurfacewatersfromtheTallahasseeurbanareaandWakullaSprings.Methodsusedinthesestudiesincludecaveandtunneldiving,dyetracing,modeling,andisotopicanalysis.ThispresentationsummarizesfindingsfromourrecentstudyonmicroplasticstransportfromsurfacetogroundwaterintheTallahasseeregionandexploresimplicationsforgroundwaterquality.
	Dr.MillaisaprofessorintheCenterforWaterResourcesatFloridaA&MUniversity.Sheteachesclassesingeospatialtechnologiesandwatersheddynamicsandconductsresearchongroundwater-surfacewaterinteractionsusinggeochemicalandgeospatialtechniques.
	BIO:

	AlexanderMillerandLarissaAguiar
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	HDR,Tampa,FL,USAHDR,Melbourne,VIC,Australia
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	WithFlorida'swaterqualityandquantitychallenges,aninternationalperspectiveonstormwateroffersimmensebenefit.Australiaprovidesusefulcomparisonduetosimilarclimate,regulations,andwaterchallenges.ThispresentationaimstocompareourinternationaldifferencesandofferwaystoborrowapproachesfromAustraliatobetterhandleourwaterchallengesinFlorida.
	Thepresentationwillprovideanoverviewofthetwoareas’regulationsandapproachestostormwatermanagementandflooding.Fourkeyareaswillbecovered:
	WaterQualityandNutrientAnalyses
	WithnewERPchanges,Floridaismovingtowardsnetnutrientreductioncriteria,anareawhereAustraliahasmoreexperienceandadvancedsoftware.MUSIC,acommonwaterqualitysoftwareusedinAustralia,isacontinuousstochasticsimulationwhichcanestimatenutrientloadingat6-minuteintervalsacrossaproject,capturingrainfallvariabilityandtreatmentperformancemoreaccurately.SimilartoBMPTRAINS,thissoftwareestimatesnutrientloadingandtreatmentefficiencies,butthestochasticapproachmaycaptureadditionalvariabilityanduncertaintycomparedtoavolume-basedm
	BlockageAnalyses
	Blockageanalysisrepresentsafundamentaldivergenceinfloodriskassessmentbetweenourtwoareas.Florida,andtheUSAatlarge,typicallydonotconsidertheblockageofourinfrastructureduetosedimentanddebris,yetthisiscommonpracticeinAustraliathroughARR2019.TheconsiderationofblockageinAustraliaprovidesamorerobustlookattruefloodriskcomparedtoFloridaandcouldinformbetteroperationandmaintenanceofstormsewersystems.
	CriticalDurationAssessments
	TheFloridaDepartmentofTransportation(FDOT)isaheadofmanyotherstatesintheiradoptionofcriticaldurationassessmentsforDrainageConnectionPermits.However,theconsiderationofdifferentstormdurationsonfloodriskisnotuniversallyperformedwithinFloridaandtheUSA.InAustralia,differentstormdurationsareenvelopedintoasinglefloodplain.Thiscreatesatruerrepresentationofa“100-year”or1%AEPfloodplain,comparedtolookingatasingledurationsuchasthe100-year,24-hourfloodplain.
	Affluxesvs.“NoRise”
	Akeydifferenceinhowtodetermineaprojectcauses“noadverseimpact”infloodplainsistheideaofaffluxes.InAustralia,theallowable“afflux”,ortheincreaseinwatersurfaceelevationcausedbydevelopmentorinfrastructure,variesbasedonstateandlandcovertype.Theuseofcriticaldurationassessmentsprovidesamorerobustunderstandingofthefloodplain,butwithitcomeschallengesinmeetinga“no-rise”inwatersurfaceelevation.Instead,Australiatypicallyallowscertainaffluxes,suchasupto50-mm,forprojectstoimpactthefloodplain.
	Insummary,therearemanysimilaritiesbetweenAustralianandFloridianstormwatermanagementapproachesandborrowingideasinternationallycangreatlyimprovetheresiliencyofourstate.
	Mr.Millerhasover10yearsofexperienceinstormwaterengineeringandfloodriskassessments.HehasanBSandMSinCivilEngineeringfromUSFandisapublishedresearcherinthefieldoffloodexposureestimation.HecurrentlyservesastheViceChairoftheWEFStormwaterCommunity.
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	JenniferMitchell
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	Constructedtreatmentwetlandshavebecomeacommonmethodforimprovingwaterquality,buttheyarerelativelynewandlong-termdataarejustbecomingavailable.TheMarshFlow-Way(MFW),a308hectareconstructedrecirculatingwetlandsystematLakeApopkabeganoperationin2003.Atthetimeofitsconstruction,itservedasamodeltreatmentwetlanddesignedtomaximizetotalsuspendedsolids(TSS)andphosphorus(P)removal,noteffluentconcentration.TheMFWiscomposedoffourindependentcontinuousflowthroughcellswhichcumulativelytreat30%ofthelake’svolumeannually.TheMFWis
	-

	Dr.MitchellisanEnvironmentalScientistIVattheSt.JohnsRiverWaterManagementDistrictwithabackgroundinwetlandbiogeochemistry.Thepastfouryears,herrolehasbeentheleadscientistovertheLakeApopkaMarshFlow-Way.Shehaseightyearsofexperienceinwetlandrestorationandmonitoring.
	BIO:

	JohnMitnik,PEAnaCarolinaCoelhoMaran,PhD,PE
	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL
	TheCentralandSouthernFlorida(C&SF)projectisamulti-purposeinitiativecoveringabout18,000squaremilesacross15counties,initiallyauthorizedbytheUSCongressintheFloodControlActof1948.Theprojectaimstoprovidefloodcontrol,watersupplyformunicipal,industrial,andagriculturaluses,protectionoftheEvergladesNationalPark,preventionofsaltwaterintrusion,preservationandenhancementoffishandwildliferesources,andprovidingrecreationalopportunities.Overtime,landdevelopment,populationgrowth,sea-levelrise,andimpactsontheSouthFloridaeco
	TheSouthFloridaWaterManagementDistrict(SFWMD)andtheUSArmyCorpsofEngineersarecollaboratingtoassesschangingconditions,identifyincreasingfloodandwatersupplyrisksandvulnerabilities,anddevelopresilientadaptationstrategies.Initially,theUSACEledtheprojectdesignandconstruction,whilethestateagencyresponsibleformaintainingandoperatingthesystemwasestablished.Thisagency,nowknownastheSFWMD,wascreatedayearlatertomanagetheproject.Currently,theSFWMDcontinuestooperateandmaintaintheextensivesystem,incollaborationwithUSACE,to
	Recognizingchangingconditionslikeurbanization,shiftsinweatherpatterns,andsea-levelrise,theSFWMDisplanningforthefuture.TheSFWMDiscommittedtoaddressingtheseimpactsandaspartofitsresiliencystrategy,andevaluatesitsfloodcontrolinfrastructure,watersupplyoperations,andongoingecosystemrestorationefforts,whenimplementingprojectsthatanticipatefutureclimateconditions.
	ComprehensiverestorationeffortssupportSouthFlorida'soverallresiliency,improvingwatermanagementforbothpeopleandtheenvironment.Theseeffortsconsideranticipatedsea-levelriseandextremeweatherevents,restoringbeneficialfreshwaterflowstoslowsaltwaterintrusion,promotesustainableaquiferrechargerates,andstabilizecoastlines.Thisfostershealthierestuariesandbays,reducesmarshdry-outs,andincreasescoastalresiliency,providinggreaterflexibilityandstorageoptionsforextremeandseasonalwatermanagementneeds.
	BIO:JohnMitnikservesastheAssistantExecutiveDirectorandChiefDistrictEngineeratSFWMD.BeforejoiningtheDistrictin2004,heworkedasanenvironmentaladministratorandengineerfortheFloridaDepartmentofEnvironmentalProtection.MitnikhasaBachelorofScienceinEnvironmentalEngineeringfromtheUniversityofFloridaandanMBAspecializinginEnvironmentalResourceManagementfromFloridaAtlanticUniversity.
	MirianY.Molina
	UniversityofFlorida,Gainesville,FL,USA
	InHonduras,severalcommunity-basedinitiativeshavesuccessfullyreduceddeforestationandillegalloggingwhilegeneratinglocalemploymentandincome.TheSocialForestrySystem(SFS)ofHondurashasbeencentraltotheseachievements,enablingcommunity-basedorganizations(CBOs)toparticipateinforestproduction,processing,andtrade.Despitetheremarkablepositiveoutcomes,manycommunitiesstruggletosustaintheirforestryactivitiesduetoweakpoliticalcommitment,insecurelandtenure,andtherestrictive,top-downmarket-basednatureoftheSFSframework.
	Thisstudyfocusesontwocommunities—CopenandElVenado—locatedneartheRíoPlátanoBiosphereReserve(RPBR)innortheasternHonduras.DespitetheescalatingdeforestationandillegalloggingpressuresfacedbytheRPBR,issuesthathavedrawninternationalconcern,CopenandElVenadohaveshownremarkableresilience.Theyhavegainedinternationalrecognitionfortheirsustainableforestmanagementpractices,notablyintheresponsibleharvestingofSwieteniamacrophylla(mahogany)fortheproductionofhigh-valueguitarcomponents.In2011,bothcommunitiesestablishedindepen
	Overmorethan15yearsofengagementandobservationsince2009,IhavefollowedtheevolutionoftheseforestmanagementeffortsandtheemergenceoftheMHEsystems.Aspartofapreliminaryassessmentformydoctoralresearch,Iconducted32semi-structuredinterviewsinthesummerof2025withkeyactorsinvolvedinthedevelopmentandgovernanceofthesesystems.Findingsfromthesecasestudiessuggestthatsmall-scalehydropowergenerationcanserveasaneffectivestrategyforadvancingforestconservationincommunity-basedcontextswheremarket-basedmechanismsarelimited.However,
	YadiraMolinaisasecond-yearPhDstudentintheForestsandConservation(FRC-SFFGS)ProgramattheUniversityofFlorida.Sheisaforestscientistandpractitionerwithmorethan25yearsofexperienceinHonduras.Sheco-foundedanonprofitorganizationthatcollaborateswithlocalandindigenouscommunities,implementingpracticalapproachestosustainabledevelopmentandadvocatingfortheroleofcivilsocietyinthesustainablemanagementoftropicalforestsinHondurasandelsewhere.
	BIO:

	Disclaimer:IusedAItools,Grammarly,andWordfortranslationandeditingtotherequiredlength.
	BrandonMoody
	CharlotteCountyBoardofCountyCommissioners,PortCharlotte,FL,USA
	Thesignificantenvironmentalandeconomicimpactsoftheredtidebloomsin2018-2019spurredCharlotteCountyintocreatingapositionchargedwithestablishingprogramsandpartnershipstoidentifyandcollaboratewithwaterquality-relatedactivitiesoccurringinourregion,expandourknowledgeofinfluencesanddriversofwaterqualityinourwatersheds,andunderstandthecounty’scontributionsto,andresponsibilityfor,thehealthoftheestuariesaroundit.ThispresentationprovidesabriefhistoryofCharlotteCounty’srelationshipwithCharlotteHarborandLemonBay,andhowth
	Thecounty’ssurfacewatersamplingprogramhasidentifiedafew“hotspots”ofconsistentlyhightotalnitrogen,totalphosphorus,orammoniaconcentrations,whilealsoindicatingtherolestormwater/dischargeeventsareplayinginnutrientloadingintoreceivingwaters.Additionally,theprogramhighlightslocationswithchronichighchlorophyllissueswhilelackingcomparablyhighnutrientconcentrations,illustratingwhysimplylookingatecologicalhealththroughthelensofnitrogenandphosphorusconcentrationsalonemaynotbeenoughtounderstanddriversofwaterquality.Att
	Inadditiontosamplingandecosystemsstudies,thelessonslearnedthusfaremphasizetheneedtointegratebehavioral/communicationsresearchintothisprocess,aswatermanagersmustunderstandhowourresidentsinteractwithouraquaticresources,waysmanagerscanbettereducatethecommunityontheirroleinwaterqualitymanagement,andhowtoinstillasenseofownershipovertheirnaturalenvironment.
	BrandonMoodyistheinauguralWaterQualityandResiliencyManagerforCharlotteCounty,developingmonitoringandprotectionstrategieswhilefosteringinter-departmentalcoordinationofrelatedactivities.Previously,Mr.Moodyspentnearly20yearsinwatershedregulation,monitoring,andassessmentwiththeSouthFloridaWaterManagementDistrictandGeorgiaEnvironmentalProtectionDivision.
	BIO:

	DushanKavishkaMulkirigalaKankanamalage,Chu-EnHsu
	UniversityofNorthFlorida,Jacksonville,FL,USA
	Tropicalcyclonessignificantlyreshapecoastalbarrierislandsthroughbreaching,washover,andsedimentredistribution,drivenbycomplexinteractionsamongtides,stormsurge,andoffshorewaves.HurricanesMatthew(2016)andDorian(2019)dramaticallyalteredFlorida’seastcoast,yetpredictiveunderstandingofstorm-drivensedimenttransportremainslimited.Thisstudydevelopsaprocess-basednumericalframeworkusingacoupledDelft3D–SWANmodeltoinvestigatehydrodynamicsandsedimentdynamicssouthofMatanzasInlet,Florida,duringextremehurricaneevents.Themode
	Expectedoutcomesincludequantifyingspatialandtemporalvariabilityinsedimenttransportandidentifyingpotentialbreachinglocationsduringextremestorms.Theresultswillenhanceunderstandingofhurricane-inducedcoastalchangeanddemonstratethemodel’scapabilitytoassesscoastalvulnerability.LimitationsinDelft3D–SWAN,suchasitsinabilitytoresolveinfragravitywave–drivenprocesses,highlighttheneedforfutureintegrationwithXBeachtosimulatewashoverandbreachingdynamics.Byincorporatinglong-termfair-weathersimulationsandaMorphologicalAccel
	DushanKavishkaisagraduateresearchassistantattheUniversityofNorthFlorida,focusingonnumericalmodelingofcoastalprocesses,andhasexperienceinvariousinternationalcoastaldesignprojects.Dr.Hsu,AssistantProfessorattheUniversityofNorthFlorida,has10yearsofexperienceincoastalandhydraulicmodeling,focusingonstormsurge,waves,morphodynamics,andwater-qualitysimulations.
	BIO:

	MarkN.Mumpande,JonasPereiradeSouzaJúniorandDavieM.Kadyampakeni
	UniversityofFlorida,CitrusREC,LakeAlfred,Florida,USA
	CitrusproductioninFloridasandysoilislimitedbyreducedorganicmatter,lownutrientretention,andwateruseefficiency,whichtogetherdecreasetreevigorandsoilresilience.Thisstudyexaminedtheinteractiveeffectsofcompost(7lb./treeandnocompost),irrigationrates,andthreecontrolled-releasefertilizer(CRF)formulationsoncitrustreegrowthparametersandsoil-healthindicatorssuchasvolumetricwatercontentandorganicmatter.A13.5gallonshr⁻¹and10.5gallonshr⁻¹irrigationrateswereused.Thefertilizerprogramsincludedthegrower’sstandard(10-2-13appl
	1.72lb./tree(March,April,JuneandOctober)at1.72lb./tree,controlled-releasefertilizer(CRF1)(5-1-7appliedtwiceperyearat5.17lb./tree(AprilandOctober),andasplitCRF2approachcombining10-2-13(March,2.07lb./tree)and10-2-13(June),appliedat1.38lb./tree,and5-1-5appliedat1.72lb./treeinAprilandOctober.A2×2×3factorialdesignfieldexperimentwascarriedout(Compost,Irrigation,andfertilizer)attheUniversityofFlorida’sCitrusResearchandEducationCenterinLakeAlfred,Florida,toevaluatehowintegratednutrientandwatermanagementpracticesinf
	MarkMumpandeisaMasterofSciencegraduatestudentintheSoil,Water,andEcosystemSciencesDepartmentresearchingintegratedsoilwaterandnutrientmanagementandunderstandingsoilhealthinFloridasandysoils.HeobtainedhisBachelorofScienceinAgriculturalSciencesatEarthUniversityinCostaRica.
	BIO:

	RachataMuneepeerakulandNingLin
	1
	2

	UniversityofFlorida,Gainesville,FL,USAPrincetonUniversity,Princeton,NJUSA
	1
	2

	Resilienceandsustainabilityareoftenseenasdesirablepropertiesofinfrastructuresystems,whereresiliencereferstotheabilityforthesystemtorecoverfromdisruptionsandsustainabilityreferstotheabilityofthesystemtomaintainfunctionalityand/orperformanceinthelongrun.However,theycanbecomeconflictingobjectives,especiallywhenavailableresourcestoimprovethemarelimited,inwhichcasethetrade-offsbetweenshort-termresilienceandlong-termsustainabilityareinevitable.Therefore,thereisaneedtostudysuchtrade-offs,butsystematicanalysisofsuc
	Dr.MuneepeerakulisaProfessorintheAgriculturalandBiologicalEngineeringDepartmentatUF.Hisresearchprogramfocusesonmodelingandanalysisofcomplexsystems,makinguseofavarietyofanalysistechniquesacrossdifferentfields.
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	RioBonham,RafaelMuñoz-Carpena,HenryMedeiros,NasserNajibi,andStephenPerz
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	DepartmentofAgricultural&BiologicalEngineering,UniversityofFlorida,Gainesville,FL,USADepartmentofSociologyandCriminology&Law,UniversityofFlorida,Gainesville,FL,USA
	1
	2

	Floodingregularlyendangerslivesandimposeseconomichardshipsanddisplacementonaffectedcommunities.Climatologicalandhydrologicalmodelersseektobuildusefulcomputermodelsthatassistinunderstandingfloodprocessesandmakingestimationsaboutfutureflooding,withtheultimategoalofinformingcommunitymitigationandresponsepractices.Lowdensity,sparsepopulation(i.e.rural,tribal,etc.)landstendtobedisproportionatelyaffectedbylocalizedflashflooding.Theseareasalsotendtohaveascarcityoflocalstructureddataonhydrological,weatherandlandsca
	Thisresearchaimstodevelopanartificialintelligence(AI)-basedhybrid,multimodalframeworkthatintegratesTEKunstructureddata(e.g.oralhistories,textdocuments)andstructuredenvironmentaldata
	(e.g.satellitedata,streamflow)toenhancethepredictionoffloods.Theobjectivesofthisworkinclude:
	1)collaboratingwithBlackfeetCommunityCollege(BFCC)andMedicineSpringLibrary(BFCC-MSL)todevelopadigitizedcollectionofarchivedocumentsandinterviewtranscripts;2)assessandquantifyperformanceincreaseofTEK-enhancedAIfloodmodelcomparedtobaseline;and3)identifyingandexplaininginfluentialfactorsintheTEK-enhancedmodel,bothfromthestructuredenvironmentaldataandtheincorporatedBlackfeetTEK.
	Dr.RafaelMuñoz-CarpenaisaDistinguishedProfessorinHydrologyandEnvironmentalModelingattheUniversityofFlorida,USA.Hisworkfocusesonintegratedenvironmentalsystemsmodelling,includinginteractionsbetweenhydrological,ecologicalandhumancomponents.
	BIO:

	EduartMurcia,SandraM.Guzmán
	IndianRiverResearchandEducationCenter-UniversityofFlorida,FortPierce,FL,USA
	AquaticvegetationstronglyinfluencesphosphoruscyclingintheSouthFloridastormwatertreatmentareas,shapingnutrientretentionandwaterqualityoutcomes.Accuratelycalibratingthesemechanisticbiogeochemicalmodelstovaryingconditionsinthestormwatertreatmentareasrequirestimeseriesdatathatcapturefinespatialdetailwhilemaintainingconsistenttemporalcoverage.Achievingthisbalanceischallengingbecausenosingleopen-sourcesatellitecurrentlyoffersbothattributesattheresolutionneededformodelingvegetationprocessesinthesemanagedwetlands.I
	EduartMurciaisasecond-yeardoctoralgraduateresearchassistantintheDepartmentofAgriculturalandBiologicalEngineeringattheIndianRiverResearchandEducationCenterinFortPierce,FL.Hisresearchfocusesondevelopingaremotesensing-basedframeworktorefinecalibrationroutinesinbiogeochemicalmodelsforconstructedwetlands,usingSouthFlorida’sstormwatertreatmentareasasacasestudy.
	BIO:

	TazninNaherandMdNurulKadir
	UniversityofFlorida,Gainesville,FL,USA
	Sustainablerivermanagementindeltaicsystemsrequiresdecisionframeworksthatintegratehydrology,sedimentdynamics,andcommunitypriorities.Thisstudydevelopsanadaptivedecision-supporttooltoimprovewatermanagementandecosystemconnectivityintheOldBrahmaputraRiver,Bangladesh.Usinghydrologicbalancemodeling,participatoryplanning,andsedimentmanagementsimulations,theresearchquantifiesseasonalwatervariabilityandevaluatesrestorationoptionsformaintainingriverconnectivity.Resultsshowthatgroundwatersuppliesnearly80%oftotaldry-sea
	TazninNaherisagraduateresearchstudentattheUniversityofFloridawithovertenyearsofexperienceworkingwiththeIHE-DelftInstituteforWaterEducationintheNetherlandsandwaterinstitutesacrossSouthAsiancountries.Herresearchfocusesonstakeholder-driven,data-baseddecisionmodelsforresilientandintegratedwaterresourcesmanagementunderchangingclimateandhumanpressures.
	BIO:

	VimalaNair
	UniversityofFlorida,Gainesville,FL,USA
	Florida’ssoilsspanawidearrayoforders—includingAlfisols,Entisols,Histosols,Spodosols,andUltisols—eachwithuniquephysicalandchemicalcharacteristicsthatinfluencephosphorus(P)dynamics.EffectivePmanagementacrossthesediversesoilsiscriticalnotonlyforsustainingcropproductivitybutalsoforprotectingwaterquality.Acidmineralsoils,forexample,retainPprimarilythroughinteractionswithironandaluminumoxides.TheuniquebiogeochemistryofHistosols(mucksoil)presentsasignificantchallengeformanagingnutrients,particularlyP.Phosphorus,no
	Dr.VimalaNair,ResearchProfessoratUF/IFAS,earnedherPh.D.insoilbiogeochemistryfromGöttingenUniversity,Germany.Internationallyrecognizedforresearchonphosphorusfateandtransport,sheisaFellowofSSSAandASA,anda2021SSSASoilScienceResearchAwardee.
	BIO:

	NasserNajibi,Ph.D.
	DepartmentofAgricultural&BiologicalEngineering
	Understandinghowlarge-scaleatmosphericcirculationgovernstheclusteringofweatherextremesiscriticalforadvancingpredictivecapabilityandclimateresilienceacrosstheSoutheastU.S.Thisworkdevelopsaprocess-informedmachinelearning(ML)frameworkthatintegratesPrincipalComponentAnalysis(PCA)withNon-HomogeneousHiddenMarkovModels(NHMMs)forprobabilisticregimeclassificationandtransitionmodeling.ThefocusisonidentifyingandcharacterizingWeatherRegimes(WRs),i.e.,recurrentlarge-scaleatmosphericflowpatternsovertheEasternNorthAmerica
	ThePCAdecomposeshigh-dimensionaldailygeopotentialheightfieldsintoareducedsetofprincipalcomponentsthatcapturedominantmodesofatmosphericvariabilityandtheirspatiotemporalcoherence.ThesecomponentsserveasdynamicpredictorsfortheNHMM,whichlearnsadiscretesetofWRsandtheprobabilistictransitionsbetweenthem.ThroughconditioningthebuiltNHMMsonregionalprecipitationandtemperatureobservations,theframeworkprovidesaprocess-basedmappingfromlarge-scaleatmosphericstatestothelikelihood,duration,andco-occurrenceofinstantaneousandm
	Appliedtomulti-decadalreanalysisdatasets,theframeworkrevealsstatisticallyrobustrelationshipsbetweenWRphasesandcompoundhydroclimaticextremes.Preliminaryanalysesindicatethatthefrequency(howoftenWRsoccur)andintensity(strengthofdynamicanomaliessuchaspressuregradientsormoistureconvergence)ofWRshaveevolvedandbecomepartiallydecoupledunderachangingclimate.SomeWRsappearmorefrequentbutweaker,whileothersoccurlessoftenyetexhibitstrongerdynamicintensity.Thisemergingfrequency–intensitydecouplingsuggestsanonlinearmodulati
	Throughcouplingdata-drivenlearningwithphysicalprocessunderstanding,thisframeworkmovesbeyondempiricalcorrelationsandtowardinterpretablemodelsthatdiagnosethemechanismsofextremeeventclustering.Importantly,theresultingWR-conditionedprobabilityfieldsoffernewopportunitiesforbias-awaredownscaling,operationalforecastcalibration,andriskscenariogenerationthatpreserverealisticspace-timedependenciesamongextremes.SuchcapabilityisparticularlyvaluableforwaterresourcesystemsmanagementandinfrastructureresilienceintheSouthea
	Overall,thisframeworkprovidesapathwayforintegratingMLandhydroclimatesciencetoimprovethedetection,attribution,andpredictionofclusteredweatherextremesinachangingclimate,therebysupportingmoreadaptiveandrisk-informedstrategiesforregionalclimateresilience.
	RobertNaleway
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	TheBlackCreekWaterResourceDevelopmentProjectisaregionally-significantwaterresourcedevelopmentprojectdevelopedandmanagedbytheSt.JohnsRiverWaterManagementDistrict(SJRWMD)toenhanceaquiferrecharge,augmentwatersupply,andrestorehydrologicconditionsinnortheastFlorida.Theprojectwithdrawssustainableandprimarilywet-weatherflowsfromtheSouthForkofBlackCreek.Thewaterispumpedthrougha17-milelongpipelinetoapassive,media-basedtreatmentsystemthatremovescolorandminornutrientsbeforedischargingtoAlligatorCreekandeventuallyLakes
	MitraNasrAzadani,SyedUsamaImtiaz,NasrinAlamdari
	ab
	ab
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	DepartmentofCivilandEnvironmentalEngineering,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,Tallahassee,
	a

	FL,USA
	ResilientInfrastructureandDisasterResponse(RIDER)Center,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,
	b

	Tallahassee,FL,USA
	Harmfulcyanobacterialblooms(cHABs)poseamajorthreattoinlandlakewaterquality,affectingecosystems,humanhealth,andlocaleconomies.Predictingthesebloomsischallengingbecausetraditionalmachinelearningmodelsoftencapturecorrelationsratherthantruecausalfactorsincomplexenvironmentalsystems.Weaddressthisgapbycombiningcausalinferencemethodswithdeeplearningtoimprovecyanobacterialbloompredictions.Ourstudydevelopsanovelcausaltransformer-basedapproachthatlearnsspatiotemporalpatternsfromlarge-scaleremotesensingandenvironmenta
	:MitraNasrAzadaniisaPh.D.candidateinCivilandEnvironmentalEngineeringatFloridaStateUniversity.Herresearchfocusesonwatershedmodeling,waterqualitypredictionusingdatadrivenmodelsandremotesensingforinlandwatersystems.Sheaimstoadvancepredictivetoolsformanaginginlandwatersystemsunderchangingenvironmentalconditions.
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	CynthiaNazario-Leary,SavannaBarry,TaylorClem,ErinHarlow,LukeHarlow,AliciaLamborn,LisaStrange,VictorBlanco,LarryFigert,andLauraWarner
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	UniversityofFlorida,IFASExtensionAlachuaCounty,Newberry,FL,USAUniversityofFlorida,IFASExtensionNatureCoastBiologicalStation,CedarKey,FL,USAUniversityofFlorida,IFASExtensionNassauCounty,Yulee,FL,USAUniversityofFlorida,IFASExtensionColumbiaCounty,LakeCity,FL,USAUniversityofFlorida,IFASExtensionBradfordCounty,Starke,FL,USAUniversityofFlorida,IFASExtensionBakerCounty,Macclenny,FL,USAUniversityofFlorida,IFASExtensionTaylorCounty,Perry,FL,USAUniversityofFlorida,IFASExtensionDuvalCounty,Jacksonville,FL,USAUniversi
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	WhathappenswhenadropofwatertravelsfromaremoteswamptotheGulf?InFlorida’sSuwanneeRiverbasin—oneoftheSoutheast’slastundammedriversystems—thisjourneyrevealsthegrowingpressuresonwaterresourcesduetourbanizationandincreasedconsumption.AsFlorida’spopulationexpands,sodoestheneedforpublicengagementinwaterconservation.Researchshowsthatindividualswhofeelmoreconnectedtowateraremorelikelytoadoptconservationbehaviors.Tofosterthisconnection,extensionagentsinFlorida’sNortheastExtensionDistrictdevelopedFollowtheWater(FTW),af
	-

	FTWusestransformativelearningtoshiftparticipants’environmentalperspectives.Overfourdays,participantsexploretheOkefenokeeSwamp,theSuwanneeRiverValley,urbanwatersheds,andcoastalcommunities.Eachlocationhighlightskeyissuessuchasaquiferscience,waterquality,nonpointsourcepollution,andecosystemconservation.
	Since2020,FTWhasbeenofferedseventimeswith68participants,includingtwoalumnievents.Eachreceived32hoursofeducation,totalinganestimated$108,800invalue.Surveysshowasustainedincreaseinwaterconnectedness,with13of14alumnireportingbehaviorchangesafteroneyear.Oneparticipantevenpursuedacareerinwatercommunication.Collectively,participantssharedFTWinsightswithover2,200individuals.
	FTWdemonstrateshowexperiential,place-basededucationcandriveenvironmentalstewardship.Itssuccesshasinspiredin-servicetrainingforotherextensionagents,stakeholders,andagenciestoreplicatethemodelandpromotewaterconservationacrossFloridaandbeyond.
	Dr.CynthiaNazario-LearyistheUF/IFASEnvironmentalHorticultureExtensionAgentinAlachuaCounty.With15yearsofextensionexperience,sheleadsMasterGardenerVolunteers,promotesFlorida-FriendlyLandscaping™,andsupportscommunitygardening.SheholdsdegreesfromPennStateandtheUniversityofHawaiʻi,andispassionateaboutscience-basedoutreachandeducation.
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	EbanBean,SavanaBarry,JiayangLi,JohnNemeyni,AustinWood
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	UniversityofFlorida,Gainesville,FL,USAJonesEdmunds&Associates,Inc.,Gainesville,FLUSA
	1
	2

	CedarKeyisasmallcoastalcommunityonthewestcoastofFloridathatisheavilyreliantonthefishingindustry.Itisalsothreatenedbysea-levelriseandextremestormevents.ThroughfundingfromtheNationalAcademiesofScienceEngineeringandMedicine,UF-IFAS(UniversityofFlorida’sInstituteofFoodandAgriculturalSciences)securedfundingtopartiallyaddressthesebydesigningGreenStormwaterInfrastructure(GSI)retrofits.GSIoptionswereinitiallypresentedtotheresidentsofCedarKeythroughpublicmeetings.ThestormwatersystemwasmonitoredfromApril2024-April202
	JohnNemenyiisaWaterResourceEngineeringConsultantwithJonesEdmunds&Associates,Incwithafocusonwatershedmodelingandgreenstormwaterinfrastructure.
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	AbigailNeufarth,RafaelVazquez-Burney,PieterDeWolf,BethCarsten,LeeSnyder
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	Jacobs,Tampa,FL,USACityofArcadia,Arcadia,FLUSA
	1
	2

	TheWilliamTysonWastewaterTreatmentPlant(WWTP)inArcadia,FLisunderconsentorderforammoniaexceedances.FollowingHurricaneIanin2022,theFederalEmergencyManagementAgency(FEMA)steppedintoaidlocalgovernmentinbuildingtheircapacityandcapabilitiestocarryoutcommunity-basedrecoveryplanning.Asaresult,Arcadia,anunderservedanddisadvantagedcommunity,wasabletoimproverecoveryoutcomesanddevelopapathforwardtoachievecompliance.
	TheexistingWWTPusestricklingfilterstotreatorganicloadsbutdoesnotprovidenitrification.WhiletheCityisactivelydesigninganewWWTPwithadvancednutrientremovalcapabilities,aninterimsolutionwasdevelopedtorepurposetheexistinginfrastructuretomeetregulatoryrequirements.Theprojectconsistsofretrofittinga3-acrereclaimedwaterstoragepondanda4-acreunderperformingrapidinfiltrationbasinintoanintensifiedconstructedtreatmentwetland.Thesystemincorporatessuper-oxygenatedrecirculationtoachievecompletenitrificationofseasonallyvariab
	Thisinnovativeapproachutilizespureoxygendeliverytodrivehigh-ratenitrification,reducingammoniaconcentrationsfrom28.9mg/Ltobelowthepermitlimitof1.3mg/Lonamonthlyaveragebasis.ThesystemalsomimicsnaturalFloridawetlandhydropatternstosupportnativeemergentmarshvegetationwhichprovidesessentialsurfacesformicrobialattachmentandnitrification.Recirculationflowrates,oxygenationequipmentsize,andthewetlandfootprintconfigurationwerecarefullybalancedtoensureeffectiveammoniaremovalwhilemaintainingecologicalfunctionandoperatio
	TheArcadiaTreatmentWetlandexhibitshowFEMAissupportingcommunitiesintheaftermathofHurricaneIanthroughthedevelopmentofacost-effective,ecologicallybeneficialsolutionthatnotonlyaddressesimmediatecomplianceneedsbutalsocontributestothelong-termresilienceoftheCity’sWWTP.
	AbigailNeufarth,E.I.isanEnvironmentalEngineeratJacobswithabachelor'sinchemicalengineeringandamaster'sinenvironmentalengineeringfromNorthwesternUniversity.Sheworksonwastewatertreatmentandnature-basedsolutions,withexperienceindesign,permitting,andprocessoptimization.
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	NolanNguyen,MaksymillianKrucs,andJunKim
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	FloridaPolytechnicUniversity,Lakeland,FL,USACityofWinterHaven,WinterHaven,FL,USA
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	FloridareliesheavilyontheUpperFloridanaquiferasitsprimarysourceofdrinkingwater,makingsustainablewatermanagementacriticalissueforbothpolicymakersandcommunities.Oneoften-overlookedcomponentofthischallengeisresidentiallawnirrigation.AcrossFlorida,municipalitiesandwatermanagementdistrictsenforceirrigationschedulesthatlimitwateringtospecificdaysandtimes,oftenrequiringtheuseofreclaimedwaterwhenavailable.Thesepoliciesaimtoreduceaquiferover-withdrawals,improvesoiladsorption,andpromotelong-termwatersustainability.
	Workingwithinamunicipalwaterdepartment,Ihaveobservedboththebenefitsandchallengesofirrigationregulations.Despiteclearconservationgoals,publicawarenessandcomplianceremaininconsistent.Manyresidentsoveruseautomaticirrigationsystems,sometimesunknowingly,leadingtoasignificantamountofwastedwaterandinflatedutilitybills.
	Thisstudyadoptsadescriptive,policy-focusedapproachtoevaluateirrigation-relatedwaterusepatternsinFlorida.PublicdatasetsfromtheSouthwestFloridaWaterManagementDistrict(SWFWMD)areanalyzedusingPython-basedstatisticalandvisualizationtools.Quantitativeindicatorssuchasaveragedailyconsumption,seasonalvariation,temperature,weatherevents,andreclaimedwaterusage%areexamined.Findingswillcontextualizebroaderbehavioraltrendswithinexistingpoliciestoassesstheirpracticaleffectivenessandcommunity-levelimplications.
	Ultimately,thisworkhighlightsthatsustainablewatermanagementdependsnotonlyoninfrastructurebutalsooneffectivepolicydesignandpublicengagement.AsFloridaexploresinitiativessuchasaquiferrechargethroughunconventionalwaterresources,evaluatingcurrentirrigationpoliciesprovidesanessentialfoundationforbuildinglong-termresilienceinthestate’swatersupplysystems.
	BIO:NolanNguyenisaresearchassistant(RA)atFloridaPolytechnicUniversityandaninternwiththeCityofWinterHavenWaterDepartment.AsanRA,heresearchesonwaterqualityandtreatmentstrategieswithDr.Kim’slaboratoryteam.Asanintern,hisrolehasprovideddirectinsightintomunicipalwaterpolicy,communityconsumption,andsustainabilitypractices.Heispassionateaboutbridgingthegapbetweentechnicalknowledgeandpublicpolicytopromoteresponsiblewatermanagement.
	StevenNoll
	UniversityofFlorida,DepartmentofHistory,Gainesville,FL,USA
	ThispaperexaminestheinteractionsbetweenhumansandmanateesinFloridahistoryandcultureandhowthisdocileseamammalhasbecomeaFloridaiconwhileitsveryexistenceisthreatenedbyhumanactivity.Combiningscienceandhistory,Dr.StevenNolllooksathowthemanateeisimportanttoFlorida’svery“hu-manatee.”Bylookingatthisrelationshipinhistoricalperspective,thepapershowshowconnectionsbetweenpeopleandmanateeshavechangedovertime.Itaimstoshowhowtheseconnectionsaremorecomplicatedthanitseemsandhowvariousstakeholders-governmentofficials,wildlife
	Dr.NollisaninstructionalprofessorinthehistorydepartmentatUF.HisworkfocusesonFloridaenvironmentalhistory,especiallytherelationshipofwatertopeople.HehaswrittenextensivelyonissuessurroundingtheCrossFloridaBargeCanalandtheOcklawahaRiverandthefateoftheRodmanRiver.
	BIO:

	AnushiObeysekera,E.I.T.,KarinSmith,P.G.,AnaCarolinaCoelhoMaran,P.E.,Ph.D.
	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USA
	Groundwatersupplyfromcoastalwellfieldsisthemajorwatersupplysourceforover6millionpeopleinSouthFlorida.TheSouthFloridaWaterManagementDistrict(SFWMD)isconductingaWaterSupplyVulnerabilityAssessment(WSVA)aimedatunderstandinghowfuturedevelopmentandclimateconditionsmayaffectregionalwatersupply.TheWSVAwillleveragewatersupplyplanningmethodologiesandindependentlyanalyzeclimateeffectsonwithdrawalratesandwatersupplyavailability.Sea-levelrise,extremerainfallandevapotranspirationprojectiondatasetswillinformscenarioformul
	InsupportoftheLowerEastCoastWaterSupplyPlanandtheWSVA,theSFWMDdevelopedtheEastCoastSurficialModel(ECSM),whichisadensity-dependentgroundwaterflowandtransportmodeloftheSurficialAquiferSystem(SAS).ECSMiscalibratedtodailywaterlevels,monthlywaterqualityandmonthlystructureflowsforaperiodofrecordfrom1985–2016.Themodelwillbeusedtoevaluatetheeffectsofprojectedincreasesonwithdrawalrates,sealevelrise,andfutureclimateconditionsongroundwaterqualityandavailability,withconsiderationofsurface-groundwaterinteractions.
	Toproperlyanalyzethelong-termeffectofclimatechange,50-yearmodelscenariosarebeingdeveloped.Scenarioformulationisproposingdegreesofwarming,dryness,andsealevelrise,alongwithgrowthscenariosandwithdrawalrates.Asetofmodelrunswillbeconductedandcomparedtoanexistingbaselinetoidentifydifferencesinwaterlevels,waterquality,anddetermineregionswithintheSASthatmayhaveadverseeffectsduetofutureconditions,includingpotentialchangestogroundwaterrechargefromsurfacewatersystems.TheoutputsofthesescenariorunsshouldallowSFWMDtounde
	AnushiObeysekeraistheSectionLeaderoftheGroundwaterModelingUnitatSouthFloridaWaterManagementDistrict.ShehasworkedonvariousregionalgroundwatermodelsacrossSouthFloridaandwastheleadmodelerandprojectmanageronthedevelopmentandcalibrationoftheEastCoastSurficialModel.
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	DepartmentofCivilandEnvironmentalEngineering,FloridaA&MUniversity-FloridaStateUniversityCollegeofEngineering,
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	Tallahassee,FL,USA
	ResilientInfrastructureandDisasterResponseCenter(RIDER),FAMU-FSUCollegeofEngineering,Tallahassee,Florida,USA
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	Accuratepredictionsofcompoundfloodevents,accountingforcoastalandinlandprocessesandtherepresentativevariables,arecrucialforprotectingcommunitiesandinfrastructurefromfuturefloodhazards.Inlandhydrodynamicmodelstypicallylackthecapabilitytoincorporatewindoncoastalfloodinundation,whileoceancirculationmodelsalsolikeADCIRCcannotproperlysimulatetheunderlyinginlandprocesses.Recentdevelopmentsinfloodmodeling,suchasHEC-RASversion6,includecapabilitiestomodeltheimpactofwindoncoastalflooding.Usingthisadvancedfeature,wedev
	CodyO’BrienisagraduateresearchassistantandM.S.CivilEngineeringstudentwithabackgroundincoastalenvironmentstabilityandfloodprotection.HeisusingHEC-RAS6.6tomodelcompoundfloodingeventsinthePensacolaBayregionandstudytheimpactoflandusechangesonthesepredictions.
	BIO:

	BethanyO’Donnell,MarkC.Rains,SavannahMorgan,LeahPerez,KaiC.Rains
	UniversityofSouthFlorida,SchoolofGeosciences
	Wetlandsplayimportantrolesintheproperfunctioningoflandscapes,includingprotectingthechemical,physical,andBiologicalintegrityofdownstreamwaters.WeknowthatboththeconterminousUnitedStatesandtheStateofFloridalostmorethanhalfoftheirwetlandssincecolonialsettlement.However,thesetraditionalestimatesareaspatial,sotheymayimplythatwetlandrestorationisdesirablebutcannotbeusedtounderstandwherewetlandrestorationmaybesuccessful.Spatiallyexplicitmapsareneededbutaretime-consumingtodevelopthroughheadsupdigitizationandtherefor
	2

	IgraduatedwithmyBachelorofScienceinBiologywithaconcentrationinEcologyandEvolutioninDecember2021fromtheUniversityofSouthFlorida.IsubsequentlyworkedfortwoyearsinaprivatelakeandwetlandmanagementcompanyandforoneyearattheFloridaDepartmentofAgriculture,DivisionofPlantIndustry.IreturnedtoschooltopursuemyMasterofScienceinEnvironmentalScienceandPolicyinJanuary2025andamaresearchassistantwiththeUniversityofSouthFloridaEcohydrologyResearchGroup.Iplantopursueacareerinstateorprivatesectorenvironmentalwork.
	BIO:

	Van-KhuongTrinhandChamteutOh
	UniversityofFlorida,Gainesville,FL,USA
	Extremeweathereventsincreasinglythreatencoastalwaterquality,yetthemechanismsbywhichtropicalcyclonesimpairmicrobialconditionsremainpoorlyquantified.WedevelopaLargeLanguageModel–AssistedMicrobialSourceTracking(LAMST)frameworktotracetheoriginsofmicrobialthreats—fecalindicatorbacteria(FIB),pathogens,andantimicrobialresistancegenes(ARGs)—andapplyittocoastalwatersimpactedbyHurricaneMiltonalongFlorida’sGulfCoast.LAMSTintegrates16SrRNAsequencingwithspecies-levelmetadatafromtheNCBIBioSampledatabasetoprobabilisticall
	Dr.OhisanassistantprofessorintheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida.HislabanalyzesenvironmentalDNAandRNAtodeterminewhichmicroorganismsarepresentintheenvironmentandwhattheydo.Ourtargetsincludepathogens,antibiotic-resistantbacteria,andmicrobesinvolvedinnutrientcycling.
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	OlanrewajuH.Ologunde,RenatoP.Lima,CamilaP.Cagna,CássioA.Tormena,MárcioR.Nunes
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	DepartmentofSoil,Water,andEcosystemSciences,GlobalFoodSystemsInstitute,UniversityofFlorida/IFAS,FL,United
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	SchoolofAgriculturalEngineering,CampinasStateUniversity,Campinas,SP,Brazil
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	DepartmentofAgronomy,StateUniversityofMaringá,Maringá,PR,Brazil
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	Goodseedlinggrowthisimportanttoachievemaximumcropproductivitybutisoftenconstrainedbycomplexsoil-waterinteractions.Thesoilphysicalpropertiescanbequantitativelyexpressedusingtheleastlimitingwaterrange(LLWR).However,LLWRthresholds,particularlypenetrationresistance,mayaltertheinterpretationofsoilconstraintsonrootdevelopment.ThisstudyassessedtheimpactofsoilphysicalqualityonthegrowthofmaizerootseedlingsusingtheLLWRindexacrossclay,sandyloam,andsandy-texturedsoils.LLWRwascomputedusingmoisturecoefficients:air-filled
	3
	-3

	2.0MPa;modified=3.0MPa).ResultsshowedthatLLWRwasboundedbyfieldcapacityandpenetrationresistanceasupperandlowerlimitsformoisturecontentsbetweenair-filledporosityandpermanentwiltingpoint.LLWRvariedwithsoiltexture,whichwassmallerforfinertexturedsoilscomparedtocoarsertextures.Rootgrowthwasseverelyrestrictedbyaerationatsaturatedsoilconditions,andbyavailablewaterandpenetrationresistancewhenthemoisturecontentistowardsthepermanentwiltingpoint.Inclayeysoils,penetrationresistanceabove3.0MPawasthemajorlimitingfactor.Th
	TundeS.Oluwatuyi,DavieM.KadyampakeniandMaryL.Lusk
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	UniversityofFlorida,CitrusResearchandEducationCenter,700ExperimentStationRd,LakeAlfred,FL33850.UniversityofFlorida,GulfCoastResearchandEducationCenter,14625CoRd672,Wimauma,FL33598
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	Floridahashistoricallybeentheleadingcitrus-producingstateintheU.S.,particularlyfororangejuiceprocessing.However,overthepasttwodecades,industryhasfacedasharpdeclineduetotheprevalenceofHuanglongbing.Compoundingthischallenge,Florida'ssandysoilcontributestosignificantwaterandnutrientstress,furtherlimitingcitrusproductivity.Theuseofreclaimedwaterforirrigationisincreasing,butconcernsremainaboutthepotentialforleachingofnutrientsandheavymetalsintogroundwater.biochar,apyrolyzedorganicmaterial,hasshownpromiseasasoila
	BIO:TundeS.OluwatuyiisaPhDstudentinthedepartmentofSoil,waterandecosystemSciences,UniversityofFlorida.Heisoneofthe2024WaterInstituteInterdisciplinaryCohort(WaterScholar)currentlyworkingonthebeneficialreuseofwastewaterandbiosolids.
	AndrewOpel[SessionwithCynthiaBarnett,AngelaBradbery,JasonEvans,andKellieKeys]
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	FloridaStateUniversity,Tallahassee,FL,USAUniversityofFlorida,Gainesville,FLUSAStetsonUniversity,DeLand,FL,USA
	1
	2
	3

	Drawingonaseriesofinterdisciplinaryenvironmentalcommunicationprojectsoverthepastdecade,thispresentationwillsummarizethelessonslearnedfromtheseappliedexperiences.FromtheApalachicolaRiverProject()totheClimateWitnessProject(),toacollaborationwithNOAAcreatingmediaforScienceonaSphere(,connectinglocalstorytellersandsciencehasbeenshowntobeaneffectivetoolfortranslatingcomplicatedissuesforpublicaudiences.Thisprocessrequiresactiveworkbetweenthescientists,thelocalsocialactorslivingandworkinginanenvironment,andcommunic
	/
	https://apalachicolariverproject.org

	/
	https://www.climatewitnessproject.org

	ocean/)
	https://sos.noaa.gov/catalog/datasets/marine-debris-introduction-to-marine-debris-in-the
	-


	AndyOpel,Ph.D.,istheJamesE.KirkProfessorofCommunicationintheSchoolofCommunicationatFloridaStateUniversity.AsafoundingmemberoftheInternationalEnvironmentalCommunicaionAssociation,heworksattheintersectionofmediaandtheenvironment.Youcanseehisworkat.
	BIO:
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	https://www.andyopel.net
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	UniversityofFlorida,MicrobiologyandCellScienceDepartment,Gainesville,FLUSAUniversityofFlorida,DepartmentofGeologicalSciences,Gainesville,FLUSAUniversityofSouthFlorida,Tampa,FLUSA
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	Karstaquifershostextensivegroundwater–rockinteractionsthatcreatehighlyheterogeneouschemicalandphysicalniches.TheUpperFloridanAquifer(UFA)isoneofthemostproductiveandvulnerablekarstsystemsintheworldandhasseena~50-foldincreaseinnitrate(NO₃⁻)overthepastfourdecades,largelyfromagriculturalrunoff.Elevatednitrateisknowntoalterdissolvedoxygen(DO)availabilityandredoxconditions,potentiallyreshapingmicrobialcommunitiesthatmediatebiogeochemicalcycling.However,therelativeinfluenceofnitrateversusmineralsubstratesonmicrobi
	Wecharacterizedmicrobialcommunitiesacrossgroundwaterandcavesubstrates(fineandcoarsesediments,quartz,clay,Fe-oxideminerals,andcarbonaterock)fromsevenspring-cavesystemsintheSuwanneeRiverBasin(⁻).Communitycompositionvariedsignificantlyacrosssitesandsubstrates(NMDS,PERMANOVA),withmineral-associatedbiofilmsformingdistinctnichescomparedtoplanktonicgroundwatercommunities.NitrateandDOwerestronglynegativelycorrelated(r=-0.61,p<0.0001)yetnitratealoneexplainedlessvariationinmicrobialcommunitiesthansubstratetypeandbroa
	0.66–4.36mg/LNO₃

	K.O.OsimiriisaPhDcandidateattheUniversityofFloridastudyingtheintersectionofmicrobialecology,geology,andwaterqualityinkarstaquifers.Herresearchexploreshownitrateandmineralsubstratesshapemicrobialcommunitiesandbiogeochemicalprocessestoinformgroundwaterprotectionandecosystemhealth.
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	DylanPace,SadieHundemer
	DepartmentofAgriculturalEducationandCommunication,UniversityofFlorida,Gainesville,FL,USA
	FloridaredtideshaveimpactedthewestcoastofFloridaformanyyearsandposeavarietyofriskstoeconomies,theenvironment,andpeople’shealth.Individualriskperceptionsvaryacrossthepoliticalspectrum,whichmayleadsomeindividualsnottotakeprecautionstoavoidtheriskspresentedbyredtideblooms.Inthisstudy,Floridawestcoastresidentsweresurveyedtodetermineifpoliticalaffiliationandideologyplayasignificantroleintheirperceptionofriskfromredtideblooms.Theresultsindicatethatonlypoliticalideology,notpoliticalaffiliation,isasignificantpredic
	DylanPaceisaMasterofSciencestudentinthedepartmentofAgriculturalEducationandCommunication.HealsoreceivedhisundergraduatedegreefromtheUniversityofFloridainAgriculturalEducationandCommunication.Hiscurrentresearchinterestsincludestudyingtheinteractionandrelationshipofagricultureandnaturalresourceswithindividual’spoliticalidentificationandbehavior.
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	JoshuaPapacek
	St.JohnsRiverWaterManagementDistrict,Palatka,FL
	PreviousHarmfulAlgalBloom(HAB)monitoringintheSt.JohnsRiver(SJR)waspredominantlyareactiveandevent-basedresponse,withabiastowardssignificantorrecognizableHABs.Beginningin2020,theSt.JohnsRiverWaterManagementDistrict(SJRWMD),inpartnershipwiththeFloridaDepartmentofEnvironmentalProtection(DEP),beganroutinelymonitoringseverallocationsintheSJR,withthepurposeofprovidingobservationsacrossawiderangeofconditions.Surfacewatersamplesarecollectedat10stationsspanningtheriveranditslakesonamonthly(November-March)orbiweekly(A
	a)couldnotbeusedasasignificantpredictoroftoxindetection.However,continuedresponsesamplingidentifiedcyanobacterialHABsatadditionallocationswithsignificanttoxinconcentrationsmeasuredatthesenew“hotspots.”Thiseffortunderscoresthetradeoffsofafixed-locationsamplingnetworkcomparedtothedynamicnatureofHABs.Furthermore,thereisaneedforsupplementalHABdetectionandpredictionstrategies,suchasremotesensingtools,tomonitoralargegeographicarea.
	JoshPapacekisanEnvironmentalScientistwiththeSt.JohnsRiverWaterManagementDistrictwherehisworkfocusesonwaterqualityintheUpperSt.JohnsRiverBasin,harmfulalgalblooms,andmanagingprojectstomonitornutrientsourcesandquantifyloading.HehasaPhDinSoilandWaterSciencesfromtheUniversityofFloridaandaBSinBiologicalSciencesfromMichiganTechnologicalUniversity.
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	Kshitij(Kay)ParajuliandJeffreyGeurink
	TampaBayWater,2575EnterpriseRd.,Clearwater,Florida,USA
	TampaBayWater,aregionalwatersupplyutility,isresponsibleforassessingchangeinwatersupplysustainabilitytoensureadequatefuturewatersuppliesfortheTampaBayFloridaregion.Sincetheearly1990s,theTampaBayregionhasexperiencedsignificantlandusetransformation,withagriculturalandgrasslandareasincreasinglyconvertedtoresidentialandurbandevelopment.Thesetransitionshaveimportantimplicationsforregionalhydrologicalprocesses,particularlyevapotranspiration(ET),groundwaterrecharge,andstreamflowdynamics.Thisstudyprovidesaquantitati
	TargetETvalues,whichrepresentlong-termaverageannualactualETbasedonlanduseanddepthtowatertable,wereusedtoevaluatepotentialhydrologicshifts.Resultsindicatemorethan20–30%oflandareainseveralTampaBay-areawatersheds(e.g.,TroutCreek,SouthBranchAnclote,FoxBranch,DelaneyCreek,andAncloteatElfers),transitionedtourbandevelopment,resultinginincreasedimpervioussurfacearea.ThesetransitionsareprojectedtoreduceETandgroundwaterrechargewhileenhancingsurfacerunoffandstreamflow.Potablewatersupplywellfieldsarelocatedwithinsomeof
	TheanalysisdemonstratesnoticeablespatialvariabilityinETchangeacrosstheregionandestablisheslinkagesbetweendominantlandusetransitionsandhydrologicresponses.Thefindingsprovidepreliminaryinsightsintothepotentialcumulativeimpactsoflandusechangeonwaterbalancebywatershed.TheresultsaregenerallyconsistentwithearliermodelingeffortsbytheUniversityofCentralFloridaandTampaBayWaterandmayguidefutureevaluationsoflong-termwatersupplysustainabilityunderfuturelandusescenarioswithintheupdatedINTBmodel.
	KayParajuliisWaterResourcesSystemEngineeratTampaBayWater.
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	Mangrovesarecriticalcomponentsofcoastaldefensesystems,offeringmultipleprotectivefunctionsincludingwaveattenuation,shorelinestabilization,andreductionofcoastalfloodlosses.Despitetheirwell-recognizedroleinmitigatingcoastalhazards,thelong-termdynamicsofmangrovedistributionunderchangingclimaticandsea-levelconditionsremainpoorlyquantified.Thisstudyintroducesahigh-resolution,process-basedframeworkthatexplicitlylinksdynamic-timescalehydrodynamicforcingwithlong-termecologicalandgeomorphicresponsestosealevelrise.Ama
	Onlongertimescales,theframeworkintegratesmangrove–salinityandmangrove–sedimentfeedbacktoprojectshiftsinmangroveextentandspecieszonationresultingfromgradualsealevelriseandalteredhydrodynamicregimes.TheapproachisappliedtoSouthwestFlorida,wheremultiplesealevelrisescenariosfrom2000to2100areusedtoassesschangesinmangrovehabitatdistributionandassociatedecosystemservicevalues,particularlyfloodprotectionbenefits.Withoutconsideringthedynamiccouplingofhydrodynamicandecologicprocesses,mangrovemigrationinthe21stcenturyi
	VladimirParamyginisaresearchscientistatEngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida.Hehasover20yearsofexperienceinnumericalmodelingspecializingincoastalhydrodynamics.Involvedinnumerousprojectsassessingvalueofwetlandsinfloodprevention.
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	MonikaPeddapuliandDavieKadyampakeni
	UF/IFAS,CitrusResearchandEducationCenter,LakeAlfred,FL,USA
	Zinc(Zn)playsacrucialroleincitrusphysiologythroughenzymeactivation,proteinmetabolism,andchlorophyllsynthesis,therebyinfluencingcanopygrowth,photosyntheticefficiency,andfruitproduction.Deficiencysymptomsincludinginterveinalchlorosis,twigdieback,andpoorfruitsetareintensifiedinHuanglongbing(HLB)-infectedtreesduetocompromisedrootfunctionandnutrientuptake.Micronutrientresponsesareoftennonlinear,withgrowthimprovinguptoanoptimumapplicationratebeforediminishingorcausingtoxicity.WeproposedthatsupplyingZntoHLB-affect
	MonikaPeddapuliisasecond-yearPh.D.studentspecializinginplantnutritionwithstrongacademicperformanceandhands-onresearchexperience.Shehasearnedmultipletravelawards(ASHS,FSHS),servedasvicepresidentofGSPO,receivedthe2025FFAAaward,andsecuredthirdplaceinthe2025Inter-RECpostercompetition.
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	Flooddamageassessmentsandbenefit-costanalysestraditionallyfocusonquantifyingdirectstructuralbenefits(reductioninimpactstobuildings,contents,androads)whencomparingFutureWithoutProject(FWOP)andFutureWithProject(FWP)scenarios.Toadvancethismethodology,theSouthFloridaWaterManagementDistrict(SFWMD)hasappliedtheSFWMDFloodImpactAssessmentTool(SFWMD-FIAT)toevaluateExpectedAnnualDamages(EADs)acrossmultiplereturnperiods(5-,10-,25-,and100-yearevents).TheseoutputsarethenusedtocalculatetheBenefit-CostRatio(BCR)forarangeo
	Thispresentationfocusesontheimportanceof,inadditiontoquantifyingdirectbenefits,alsoquantifyingindirectbenefitstomorecomprehensivelycapturetheeconomicvalueofproposedregionalmitigationprojects,usinganongoingstudyintheUpperKissimmeeBasinasanexample.Thesebenefitsaccountforavoidedlossesandsecondarycoststhatextendbeyonddirectphysicaldamagestoproperties,includingagriculturallosses,vehiclereplacement,displacementcosts,lostrevenue,businessimpacts,reducedemergencyresponseexpenditures,andmentalhealthimpacts.Intheexamp
	Resultsdemonstratethatincludingindirectbenefitssignificantlyenhancestotalfloodriskreductionestimates.IncorporatingthemintotheEADensuresamoreaccuratereflectionofaproject’seconomicandsocietalbenefits,particularlyinareaswherefloodeventstriggercascadingeffectsonhouseholds,mobility,andlocaleconomies.Thisexpandedframeworkprovidesastronger,evidence-basedfoundationfordemonstratingthatregionalresiliencyinvestmentsarebothcost-effectiveandstrategicallyvaluableforlong-termfloodriskmanagement.
	Dr.Peñaisaresilientprojectmanagerwithmorethanadecadeinthefieldoffloodmodeling.HehasextensiveexperienceindevelopingH&HModelingandEconomicDamageAssessmentMemorandumsformultipleefforts.Hehassupportedmorethan50differentgrantapplicationssincejoiningDistrictResiliencyin2022.
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	TimothyE.Perkins,P.E.
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	FloridalawrequiresMinimumFlows&WaterLevels(MFLs)tobeestablishedtoprotectwaterbodiesfromsignificantharmduetosurfaceandgroundwaterwithdrawals.TheFloridaDepartmentofEnvironmentalProtection(DEP)hasproposedMFLsfortheLowerSantaFeandIchetuckneeRiversandPrioritySprings(LSFIR).SincesomeoftheLSFIRMFLsarenotbeingmet,DEPandtheSt.JohnsRiverWaterManagementDistrict(SJRWMD)andSuwanneeRiverWaterManagementDistrict(SRWMD)aredevelopingarecoveryandpreventionstrategytomeettheMFLswhilealsoensuringthefuturewatersupplyneedsofthereg
	.

	Mr.PerkinsisaSupervisingProfessionalEngineerwithmorethan46yearsofexperienceplanning,designing,permittingandimplementingwaterandwastewatertreatment,pumpingandtransmissionprojects.Hehasexperiencewithregionalwaterresourcedevelopment,watersupplyandreclaimedwaterprojects.Hehassignificantexperienceinwater/wastewateroperations&maintenance,facilitiesplanninganddevelopmentofcapitalbudgets.
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	DineshPhuyal,VimalaD.Nair,ShabnamSadeghibaniani,LilitVardanyan,GermánV.Sandoya,NigussS.Hailegnaw,andDerejeA.Birhan
	1
	1
	2
	1
	2
	2
	2
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	Theorganicsoils(Histosols)oftheEvergladesAgriculturalArea(EAA)arevitaltoFlorida’scropproduction.Whilethesesoilscontainlargereservoirsoftotalphosphorus(P),theiravailabilitytoplantsisoftenlimitedbyhighpHandcalciumcontentduetooxidationandthemixingofunderlyingcalciumcarbonateintotheplowlayerassoilsbecomeshallow.TheiruniquebiogeochemistrycreatesasignificantchallengeinmanagingP.Toensurecropyields,fertilizersareoftenappliedatratesthatexceedplantuptake,resultingintheaccumulationoflegacyPandposingasubstantialriskofn
	KatieMcCurleyPisarelloandSamuelSmidt
	AmericanFarmlandTrustNationalResearchInitiative,Washington,DCUSA
	Wateravailabilityanduseasitrelatestodomesticfoodcropproductionhasbeenwellstudied,buttherelationshipbetweenwateruseandcropnutrientproductionremainsunexplored.Moreover,considerationoffoodnutrientshasbeenofincreasingnationalinterest,andyetwedonothaveacomprehensivequantificationofdomesticnutrientproductionintheUnitedStates.HerewepresentanovelCropNutrientProfile(CNP)dataset,consistingof32nutrientsfor77uniquefoodcropswithinatotalof95landcovertypesasoutlinedbyUSDA’sCroplandDataLayer(CDL).TheCNPdatasetwasappendedto
	Dr.PisarelloisaSeniorResearchScientistandsystemsmodeleratAmericanFarmlandTrust.Shehasworkedwithinavarietyofbiophysicalandsocioeconomicdisciplinesintheagriculturalandenvironmentalsciencesatscalesrangingfromplottoglobal.Dr.Pisarellohasledprojectsinacademic,federal,andnonprofitresearchsettings.
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	HenryT.Pittman,Ph.D.,CWB
	UniversityofFlorida,InstituteofFoodandAgricultureScienceGilchristCountyExtension,Trenton,FLUSA
	WaterqualityandquantityconservationisanimportanttopicthroughoutthestateofFlorida,withnoexceptionfortheSuwanneeValleyregionofNorthFlorida.DripirrigatedvegetablesareoneofthelargestcropsintheSuwanneeValleytotalingapproximately8000acresannuallyandareafocuspointofwateruseandnitrogennutrientinputsregulations.Before2021,dripirrigatedvegetablesintheSVweremanagedmanuallywhichseverelylimitedtheabilityoffarmerstocontrolbothirrigationandfertigation.In2021Ibegananextensionprogramfocusedonthedevelopmentandadoptionofautom
	Dr.PittmanisanagricultureandnaturalresourcesextensionagentinGilchristCountyFloridawithafocusoncommercialhorticultureandwaterqualityandquantityconservation.Hehas15years’experienceinnaturalresourcesconservationandwaterqualitymonitoringandmanagementwithvariousstateandfederalagenciesandland-grantuniversities.
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	RyanPopko,P.E.
	JEA,Jacksonville,FL,USA
	JEAisthelargestmunicipallyownedutilityinthestateofFlorida,providingwaterandelectricservicestooveronemillionpeople.JEA’swaterrecyclingprogramstartedwithimplementingreclaimedwaterbackintheearly2000s.Buildingupontheaward-winningreclaimedwaterprogram,thenextstepofthewaterrecyclingjourneyisJEA’sH2.0PurificationProgramwhichbeganin2014.Thisthree-phaseH2.0PurificationProgramisanodtothe2.0versionofJEA’swatersupply.Theprogramfurtherpurifiesreclaimedwatertodrinkingwaterqualitysoitcanbeusedtoreplenishtheaquifer.Afterco
	RyanPopko,P.E.leadsJEA’sH2.0PurificationProgram.HehasBachelorsandMastersDegreesinEnvironmentalEngineeringfromRensselaerPolytechnicInstituteandUniversityofMassachusetts–Amherst,respectively.RyanservesasPresidentoftheBoardoftheSoutheastDesaltingAssociationandboardmemberoftheAmericanMembraneTechnologyAssociation.
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	AaronPortmess,JohnathanBallou*,DineshPhuyal,LilitVardanyanandVimalaNair
	UniversityofFlorida,Gainesville,FL,USA
	Organicfertilizers,suchasmanuresandbiosolids,areincreasinglypromotedassustainablealternativestoinorganicfertilizersduetotheirabilitytorecyclenutrientsandimprovesoilhealth.However,theperceptionthat“organic”implieslowerenvironmentalriskcanobscurepotentialnegativeimpacts.Likeinorganicsources,organicfertilizerscontributetoPlossesthatdegradewaterquality,especiallyaslegacyPaccumulatesandisgraduallyreleased.biochar,derivedfromthepyrolysisoforganicmaterials,hasemergedasapotentialamendmentthatmayreducePleachingwhile
	Thisstudycomparativelyevaluatesthewaterqualityimpactsoffreshmanures,theircorrespondingbiochars,andinorganicfertilizers(concentratedsuperphosphate)inFlorida’ssandy,acidicsoils.Acontrolledcolumnleachingstudyisconductedusingsurfacesoilsamplesfromtworepresentativesoilorders,UltisolsandSpodosols.EachsoiltypereceivessurfaceapplicationsatequaltotalPratesusingoneinorganicfertilizer,fourfreshmanures(beef,dairy,poultry,biosolids),andtheirfourcorrespondingbiochars.Leachatewillbecollectedandanalyzedovertimetoassesswate
	AaronPortmessandJohnathanBallouareanalystsandlabtechniciansattheEnvironmentalSoilChemistryLab,UniversityofFlorida.TheysupporttheBestManagementPractices(BMP)Project,whichdevelopssustainableagriculturalpracticestoimprovenutrientefficiencyandreduceenvironmentalimpact.Theirworkinvolvescomprehensivesoilchemicalanalyses,includingnutrientquantification.
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	VarshithaPrasannaandVivekSharma
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	UniversityofFlorida,Gainesville,FL,USA
	Potato(SolanumtuberosumL.)isanimportantspringcommodityinFlorida,wheresandysoilswithlowwaterandnutrientholdingcapacitymakeirrigationandfertilizationcriticalforsustainingyield.Excessivenitrogen(N)andwaterinputscanleadtonitrateleachingwhereasinsufficientinputsreduceproductivity.Hence,itisessentialtooptimizeirrigationandNapplicationinpotatoproduction.Atwo-yearfieldstudywasconductedattheUF/IFASNorthFloridaResearchandEducationCenter(NFREC),SuwanneeValley,LiveOak,Florida,evaluatingtwoirrigationregimes;fullirrigati
	alsotestedforestimatingcropcoefficients(K
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	IamVarshithaPrasanna,aPh.D.CandidateintheSNRE(Conc.ABE).Myresearchfocusesprimarilyonoptimizingirrigationandnitrogenmanagementforpotatocultivation.InadditiontousingDSSATcropmodeling,Iuseremotesensingtechniques,suchasUAVdroneimagingandMachinelearningtofurthermyresearch.
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	ReneePriceandDavidKaplan
	UniversityofFlorida,Gainesville,FL,USA
	Wetlandsprovideinvaluableecosystemservicesbuthaveexperiencedsignificantdegradationandfillingoverthepastcentury.Morecontemporarily,thefocustoprotectandrestorewetlandshasemphasizedtheneedforreferencewetlandsystemstoserveasbothdesigntemplatesandbenchmarksforrestorationsuccess.However,duetolimitedaccesstolong-termhydrologyandvegetationdatawithreplicates,thesimilarityoftheseattributesacrosswetlandtypesremainspoorlyunderstood.Thisresearchaimstofurtherourunderstandingofvegetationcommunitystabilityandsimilarityofis
	ReneePriceisaPhDcandidateattheUFCenterforWetlandswheresheinvestigateswetlanddynamicsthatassistwithdesigningeffectivemonitoringandrestorationstrategies.Shealsohasextensiveexperienceintheconsultingindustrywithfocusonwaterqualityandquantityprojects.
	BIO:

	GabrielPrieto
	DepartmentofAnthropology,UniversityofFlorida.
	Thisstudyexaminestheco-evolutionofwatermanagementsystemsandpoliticalcomplexityintheAndeanSouthernHemisphere,tracinga4000-yeartrajectorythatlinkshydrauliccontroldirectlytotheconsolidationofpower.Inthishyper-aridenvironment,accesstoandeffectivemanagementofwater—fromearlycoastalfog-catchingstructurestomonumentalcanalnetworks—wasthecriticaldeterminantofagriculturalviabilityandstateformation.
	Thispapersynthesizesarchaeological,paleoclimatic,andethnohistoricdatatoanalyzehowemergingelites,spanningtheInitialPeriod(1500-1200/1100BC)throughthesophisticatedengineeringoftheChimuEmpire(AD1050-1450),leveragedcontroloverwaterresourcestoorganizemasslabor,generateagriculturalsurplus,andjustifyterritorialexpansion.Wedemonstratethatthepoliticalinvestmentinlarge-scaleirrigationprojectscreateddurable,yetvulnerable,socialstructures.Furthermore,theresearchspecificallyinvestigateshowthetechnologicalandritualisticm
	MichellePrieto-Sanchez,LauraAlmendraMartin,JasmeetJudge,MawiyahAbdelkarim,andSarahDaly
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	CenterforRemoteSensing,AgriculturalandBiologicalEngineering,UniversityofFlorida,Gainesville,FL,USADepartmentofEarth,Environmental,andPlanetarySciences,WashingtonUniversityinSt.Louis,St.Louis,MO,USA
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	Field-scalesoilandcropinformationisessentialforirrigationscheduling,cropmanagement,andhydrologicassessment.Yetdirectmeasurementsarelimitedinspaceandtime,whileagriculturalwatermanagementdecisionsoftenchangedaily.Satellite-basedmicrowave(wavelengths>1mm)sensorsarehighlysensitivetowaterinsoilandcrops.Theyobservethelandsurfacedayandnight,offeringreliableall-weatherobservations.Forexample,activemicrowaveradarmonitorssoilmoisture(SM)overlargeareaswithconsistent,repeatablecoverage.
	Untilnow,satellite-basedsoilandcropmonitoringhasreliedmainlyonradarat6cm(C-Band)fromtheEuropeanSentinel-1satellites,whichprovideSMandvegetationproductsevery6–12daysat1kmresolution.BecauseC-bandhasashorterwavelengththanL-band(20-cm),itdoesn'tpenetratedeeperintovegetationanduppersoilbutismoresensitivetovegetationcanopy.ThenewNASA-ISROSyntheticApertureRadar(NISAR)missionintroducesL-bandradarandwillprovideaglobalSMproductat200-meterresolutiontwiceevery12days.Together,Sentinel’sandNISAR’sobservationswillprovidec
	UF’sCenterforRemoteSensingisevaluatingSentinel-1andNISARobservationstosupportthedevelopmentofsoilandcropproductsfortheNISARtwomissions.ThePlantScienceResearchandEducationUnitinCitra,Florida,hasbeendesignatedasanagriculturalcalibrationandvalidationsite.Two200mx200mfieldsequippedwithinsitusensorsrecordingsoilconditionsevery15minutes.CropconditionswillbeobservedduringtimesofNISARoverpass.Thesefieldsrepresentmixedsurfaceandcropconditions,includingbaresoilandgrowingwheat.
	ThispresentationevaluatesSentinel-1andNISARobservationstounderstandhowdifferencesinwavelengthaffectradarsensitivitytoSMandcropgrowthandhelpsunderstandthesensitivityofL-andC-banddatatogrowingcrops.
	MichellePrieto-SanchezisaBiologicalEngineeringstudentattheUniversityofFloridaspecializinginLandandWaterResourceEngineering.SheworkswiththeCenterforRemoteSensingoncombiningfieldsensorsandradardatatoimproveagriculturalmonitoringandsatellitecalibrationinFlorida.
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	XiaohuiQiao,ChristaD.Court
	DepartmentofFoodandResourceEconomics,UniversityofFlorida,Gainesville,FL,USA
	Floridaagriculturefrequentlyexperiencessubstantialadverseimpactsfollowinghurricanesduetodamageandlossesassociatedwithcrops,livestock,andinfrastructure.Quantifyingtheimpactsofhurricanesonagriculturalproductionremainschallengingbecauselossesarisefromcompoundhydrometeorologicalhazards(wind,rainfall,andflooding)thatjointlyaffectcropsandlivestockincomplexways.Existingstudiesofhurricaneimpactassessmentoftenemphasizewinddamagewhileunderrepresentingthewater-drivencomponentsoftheimpactchain;however,excessiverainfall
	Dr.QiaoisaResearchAssistantProfessorattheUF/IFASEconomicImpactAnalysisprogram.Herworkfocusesonintegratingremotesensing,GIS,andstatisticalmodelingtoassesstheimpactsofnaturaldisastersonagriculture,advancingdata-drivenresilienceplanninganddecisionsupportthroughadvancedgeospatialanalysisandWebGIStools.
	BIO:

	FabianQuichimbo-Miguitama;SeonkyooYoon;JanaKramer;John,D.Barry;ScottC.Alexander;PeterK.Kang
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	DepartmentofGeologicalScience,UniversityofFlorida,Gainesville,FL32611,USASchoolofNaturalResourcesandEnvironment,UniversityofFlorida,Gainesville,FL32611,USADepartmentofEarthandEnvironmentalSciences,UniversityofMinnesota,Minneapolis,MN55455,USAMinnesotaDepartmentofNaturalResources,DivisionofEcological&WaterResources,Sr.Paul,MN55155,USADarcySolutions,Inc.,Minneapolis,MN55112,USADeparmentofEarthandEnvironmentalSciences,UniversityofMinnesota,Minneapolis,MN55414,USA
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	Fluorescentdyetracingisawidelyappliedtechniqueforcharacterizingcomplex,interconnectedflowpathsanddelineatingtheextentofflow-accessibledomains.Breakthroughcurves(BTCs),continuoustimeseriesofdyeconcentrationsatdownstreammonitoringpoints,providequantitativeinsightsintoflowvelocity,traveltimedistributions,dispersion,andsorptionprocesses.However,accuratedyeconcentrationestimationisoftenchallengingduetofluorescenceinterferencefromnaturalorganicmatter(NOM)suchashumic/fulvicacidsandchlorophylls.Theinterferencebythe
	FabianisaPhDstudentintheGeologicalSciencesdepartmentattheUF.Heisahydrologistinvestigatingflowandtransportprocessesacrossspatiotemporalscalesbyintegratingtracerdatawithcomputationalmodeling.Fabianemploysaholisticapproach,combiningtheoretical,computational,experimental,andfieldmethods,toadvanceunderstandingofkarstwaterdynamicsandsupportstrategiesforthesustainablemanagementofwaterresourcesandecosystems.
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	SumonHossainRabby,MdIftekharSayeedKhanandEbrahimAhmadisharaf
	FAMU-FSUCollegeofEngineering,Tallahassee,FL,USA
	MarineHarmfulAlgalBlooms(HABs)threatencoastalecosystems,fisheriesandhumanhealthbytoxinproduction,waterdiscoloration,andoxygendepletion(hypoxiaoranoxia).Substantialeffortshavebeenmadeontheirdetection,predictionandforecasting,anddynamicswithenvironmentalstressors(climatechange,sea-levelrise,etc.).However,aknowledgegapremainsincharacterizingthemfollowinghurricanes.ThisgapstemsfromthelackofstudiescouplingthecharacteristicsofHABs(phenology,verticalandhorizontalstructuresandtaxonomiccompositions)withoceanicproces
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	SumonisaPh.D.candidateinCivilandEnvironmentalEngineeringattheFAMU-FSUCollegeofEngineering.Hisdoctoralresearchfocusesonquantifyingtheimpactsofhydroclimaticextremes(i.e.,hurricanesanddroughts)oncoastalandestuarinewaterqualityacrosstheFloridaGulfusingadvancedstatisticalmodelingandinferentialanalyses.
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	EngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida,Gainesville,FL,USAPowellFamilyStructuresandMaterialsLaboratory,UniversityofFlorida,FL,USA
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	Hurricanesoftencreatestormsurgeandfreshwaterfloodingwhichcanbedestructivetocoastalinfrastructure,beachmorphology,coastalecosystems,andwaterquality.Stormsurgesareinitiatedbyphysicalinteractionsbetweenatmosphericforcesandcoastalwaters,andunderstandingthoseinteractionshasimportantimplicationsforevacuationsandhumanhealthandsafety.However,thereislimiteddataatthepointoflandfallduringhurricanes,andevenfewerdatasetsthatcouplemeteorological,physical,andbiogeochemicalmeasurementsinthepathofalandfallinghurricane.Wefil
	ZantiRainsisamaster’sstudentintheDepartmentofEnvironmentalEngineeringSciencesworkingwithDr.EliseMorrison.Shehasabachelor’sdegreeinenvironmentalsciencefromFloridaStateUniversity.Herresearchinterestsarefocusedonaddressingthechallengeofbalancingresilientcommunitiesandecosystems.
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	AbhishekRajanandOlesyaSavchenko
	FoodandResourceEconomicsDepartment,UniversityofFlorida,Gainesville,FL,USA
	Lakewaterqualityisamajorenvironmentalconcernduetotheinfluxofnutrientsandotherpollutants.Policyactionstoprotectlakewaterqualityareoftendivisiveandnotsufficient.Akeyreasonforthatistheinadequatequantificationofmonetarybenefitsfromwaterqualityimprovements.Intheabsenceofcredibleevidenceofthebenefitsofwaterqualityimprovementsatlargespatialscales,policycostsgetmoreemphasisthanbenefitsinthepublicdiscourse.Toaddressthisgap,ourstudyemploysahedonicpricingmodeltoestimatehowimprovedlakewaterqualityaffectsresidentialhous
	WefocusouranalysisonFlorida,whichhasthemostheavilypollutedlakesinthecountry,andprovidethefirstlarge-scaleassessmentoflakewaterqualityonhousingmarketsinthestate.WeuseSecchidepthasameasureofwaterclarityin88lakesobtainedfromFloridaLAKEWATCH.WemergewaterqualitydatawithdataonresidentialpropertytransactionsandcharacteristicsobtainedfromCoreLogictoanalyzepropertysaleswithin0.1milesofthelakeshorelinefrom2015to2020.Ourhedonicmodeldefinesthesalepriceofahouseasafunctionoflakewaterclarity,proximitytoalake,housecharacte
	AsFloridafacesgrowinglakewaterqualitychallenges,ourstudyquantifiestheeconomicbenefitsofcleanerlakesthroughtheirimpactonlocalhousingmarketsandrecreationalvalues,providingevidencetosupportwaterqualityregulationsandinterventionstoimprovelakewaterconditions.
	AbhishekRajanisadoctoralcandidateattheUniversityofFloridawithtenyearsofresearchexperienceinwatereconomicsandpolicy.Hiscurrentresearchfocusesonwaterqualitymanagementincoastalandlacustrineenvironments.
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	DavidRathke
	ResiliencyFlorida,Tallahassee,FL,USA
	Florida’swatermanagementframeworkisundergoingsignificanttransformationdrivenbynewlegislation,evolvingregulatorypriorities,andincreasingdemandsonwatersupplyandquality.FromtheimplementationoftheCleanWaterwaysActtotheexpansionofResilientFloridaandemergingnutrientreductionandpermittingmandates,localgovernmentsandutilitiesfaceacomplexandrapidlyshiftingcompliancelandscape.Thispresentationwillexploretheintersectionoftheseemergingpoliciesandtheirimplications.
	KeytopicsincludeintegratedOneWaterplanningandthegrowingroleofresiliencyanddata-drivendecision-making.
	Drawingonrecentcasestudiesandlegislativetrends,thediscussionwillofferaforward-lookingperspectiveonhowagenciesandutilitiescanproactivelyadapt—leveragingstrategicplanning,interagencycollaboration,andfundingalignmenttostayaheadofregulatorychanges.ParticipantswillgaininsightintowhatliesaheadforFlorida’slegislativeenvironmentandactionablestrategiestotranslatepolicyshiftsintopractical,resilientsolutions.
	DavidRathkeistheExecutiveDirectorofResiliencyFloridaheisalsoawaterconsultantandlobbyistfortheCityofWinterHaven.Hehassuccessfullypushedpolicyandappropriationsthroughthelegislativeprocessfornearlythirtyyears.
	BIO:

	RajeshSinghRathore,VeeraBadisa,JadaTaylor,AmariR.Desouza,XavierM.Harrell,BenjaminMwashote,VictorIbeanusi
	CoreLaboratory,SchooloftheEnvironment,FloridaA&MUniversity,Tallahassee,FL,USATheOakRidgeReservation(ORR),Tennessee,remainsoneofthemostmercury-impactedaquaticecosystemsintheUnitedStatesduetolegacynuclearoperations.Toelucidatethecoupledmercury–sulfate–organicinteractionsandcorrespondingmicrobialcommunitydynamics,surfacewatersamplescollectedinJune2024weresubjectedtodetailedgeochemicalandmetagenomicanalyses.Geochemicalprofilingrevealedanalkalineenvironment(pH=8.15±0.22)withmoderateredoxpotential(180±7.7mV)andel
	Machinelearning(ML)modelsarebeingdevelopedtointegratemicrobialtaxonomicandfunctionaldatasetsforpredictiveassessmentsofmercuryfateandecosystemresilience.Preliminarydiversityindices(Shannon=3.9;Simpson=0.96)suggestarobustmicrobialconsortiumcapableofsustainingmercurytransformationprocesses.Thisintegrativemetagenomic–MLframeworkprovidesnovelinsightsintomicrobialadaptation,biogeochemicalcycling,andnaturalattenuationmechanismsinmercury-contaminatedaquaticsystems,offeringadata-drivenfoundationfortargetedbioremedia
	BaylieReisch,EmilyKintzele,TracieBaker
	UniversityofFlorida,DepartmentofEnvironmentalandGlobalHealth,Gainesville,FL,USA
	Microplasticsareubiquitousmaterialsderivedfrommacroplastics.Thesebyproductsleadtohealthconcernsinaquaticenvironments.ThisstudyaimstoevaluatethepresenceofmicroplasticpollutioninwaterwaysofFlorida.Multiplesiteswereevaluatedinordertocreatearepresentativepictureofthestate’swaterquality.ThesamplesitesincludeBrevardCounty,CrystalRiver,andtheEvergladeswheresurfacewaterandsedimentsampleswerecollectedwithamicroplasticscollectionnetandastainless-steelpetiteponar,respectively.Eachsampleunderwentwetperoxideoxidationfol
	BaylieReischisafourthyearundergraduatestudentattheUniversityofFlorida.Sheisstudyingzoologywithminorsinreligionandwildlifeecologyandconservation.Herpriorworkinseaturtlenestingaswellasdevotiontoenvironmentaltoxicologyledhertotakeonthisresearchendeavor.
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	DepartmentofSoil,WaterandEcosystemSciences,UniversityofFlorida,Gainesville,FL,USASchoolofForest,Fisheries,andGeomaticsSciences,UniversityofFlorida,Gainesville,FL,USA
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	Ashumansocietyexpands,wastewaterproductionwillalsoexpandaccordingly,andthosewastematerialsmustgosomewhere.Therepurposingofliquid(reclaimedwater)andsolid(biosolids)productsofwastewatertreatmentfacilitiesrepresentsanopportunityforararewin-win-winfromenvironmental,economic,andsocialperspectives.Reclaimedwaterandbiosolidscanprovideenvironmentalbenefitsbyprovidingnutrientsneededforplantgrowth.biosolidsalsoenhancesoilhealthandphysicalconditionsbyincreasingsoilorganicmatter,microbialactivity,andsoilstructure.Ultim
	Dr.ReisingerisanAssociateProfessorandstateextensionspecialistintheDepartmentofSoil,Water,andEcosystemSciencesattheUniversityofFlorida.HisExtensionandResearchprogramsfocusonurbanwaterquality,enhancingourunderstandingofhowhumanactionsinfluencenutrientfateandtransportinfreshwaterecosystems
	BIO:
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	TheNatureCoastAquaticPreserve(NCAP)encompassessomeofFlorida’smostintactseagrassmeadows,andmaintainingseagrassexpanseandhealthisatopmanagementpriority.In2021,weinitiatedaseagrassmonitoringprogramspanningsevensubregions—dominatedbydifferentrivers,withvaryingseagrassspecies,plantsize,andenvironmentalstressors—withinthis450,000+acreaquaticpreserve.
	Coverandcanopyheightsforallseagrassspecies—Thalassiatestudinum,Halodulewrightii,andSyringodiumfiliforme—werehighestinthesouthernandnorthernregions,andlowestincentralNCAP.Conversely,macroalgaecoverincreasedfromsouthtonorth.GeneralizedAdditiveModels(GAMs)revealedthatvegetativepatternsexhibitmultiplenon-linearrelationshipswithenvironmentalvariablessuchasnutrientconcentrations,watercolor,horizontalsecchidistance,andchlorophyll-a.Notably,bothtotalphosphorusandtotalnitrogenconcentrationswerepositivelyassociatedwi
	Canopyheighttrendsshowmostlygentlebutpersistentincreases,whichmayreflectseagrassresponsestochangesinlightavailabilityorshiftsinnutrientlimitation.Thresholdanalysesindicatethatseveralsystems,particularlyCrystalRiver,areexperiencingexcursionsfrombaselinecanopyheightvaluesthatwarrantconcern.Species-specificresponsestolightstressremainpoorlyunderstood,especiallyforH.wrightiiandS.filiforme,andfurtherresearchisneededtovalidatecanopyheightasareliableearlywarningindicatorforthesespecies.Timeseriesanalysesofpercentc
	Overall,seagrassconditionindicessuggestthatNCAP’sThalassia-dominatedmeadowsremainspatiallyextensiveandstable.However,subtleshiftsincanopyheightandpercentcoveracrossmultiplesystems,andthepronounceddeclineinCrystalRiver,underscoretheneedforcontinuedmonitoringandadaptivemanagement.
	LauraReynoldsismarineecologistandassociateprofessorintheSoilWaterandEcosystemSciencesDepartmentattheUniversityofFlorida
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	UnderstandingthespatialstructureofheatwavesacrossthecontiguousUnitedStates(CONUS)isessentialforimprovingclimateriskassessmentsandguidingregionaladaptationstrategies.Hereweidentifysixrecurringheatwaveregimesovertheperiod1981–2023,basedonpatternsintheHeatSeverityandCoverageIndex,ametricthatcapturesbothintensityandspatialextentofextremeheat.TheseregimescorrespondcloselywithmajorU.S.climatezonesandreproduceknowngradientsinheatwavebehavior,whilealsorevealingnewtransitionalhotspotsthatconventionalregionalclassifi
	FabiolaY.RodriguezRodriguez,KatherineY.DelizQuiñones
	UniversityofFlorida,Gainesville,FL,USA
	Per-andpolyfluoroalkylsubstances(PFAS)arehighlypersistentsyntheticcompoundsthataccumulateinsoils,sediments,andbiosolids,posingsignificantenvironmentalandhumanhealthchallenges.WhileconsiderableresearchhasfocusedonPFASremovalfromaqueoussystems,remediationwithinsolidmatricesremainsunderexplored.UnderstandingthesepathwaysisessentialtodevelopingeffectiveandsustainabletreatmentstrategiesforPFAS-contaminatedsolids,particularlybiosolidsthatarefrequentlyland-applied.
	ThisliteraturereviewsynthesizescurrentadvancesinPFASremediationtechnologiestargetingsolidmatrices,categorizingthemintoimmobilization,mobilization,andextractionanddestruction-basedapproaches.Destructiontechnologiessuchasthermal,electrochemical,andmechanochemicalmethodsarecriticallyassessedintermsofdegradationmechanisms,efficiency,scalability,andenvironmentalimplications.
	FindingsindicatethatconventionalthermaltreatmentscanachievehighPFASremovalbutattheexpenseofhighenergydemandandpotentialformationofsecondarypollutants.Incontrast,non-thermaltechnologies,especiallymechanochemicaldegradation(MCD),demonstrategrowingpotentialaslow-energy,solid-phaseprocessescapableofcleavingcarbon–fluorinebondsthroughmechanicallyinducedreactions.Despitethispromise,significantknowledgegapsremainregardingmechanisticunderstanding,materialselection,andtheinfluenceofcomplexbiosolidmatricesonPFASdegra
	ThisreviewestablishesafoundationforfutureresearchaimedatapplyingandoptimizingMCDforPFASdestructioninbiosolids.Byintegratinginsightsfromexistingremediationstrategieswithemergingmechanochemicalapproaches,thisworkcontributestothedevelopmentofsustainable,scalable,andcircularsolutionsformitigatingPFAScontaminationinsolidenvironments.
	FabiolaY.RodríguezRodríguezisasecond-yearPh.D.studentinEnvironmentalEngineeringSciencesattheUniversityofFloridaanda2024WaterInstituteGraduateFellowWaterScholar.HerworkfocusesonadvancingPFASremediationinbiosolidsthroughmechanochemicaldegradation,bridgingenvironmentalchemistry,materialsinnovation,andprocessengineeringtoprotectwaterresourcesandhumanhealth.
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	AditiaRojali,VladimirParamygin,andY.PeterSheng
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	UniversityofFlorida,Gainesville,FL,USA
	Compoundflooding,drivenbytheco-occurrenceofstormsurge,riverdischarge,andheavyrainfall,posesasignificantandgrowingthreattolow-gradientcoastalestuaries.WhilepreviousstudiesidentifiedtheLowerSuwanneeRiver,FL,asaregionsusceptibletocompoundevents,existingassessmentsrelyonone-dimensionalmodelsandbivariatestatistics,limitingtheirabilitytorepresentspatialinundationandthefullspectrumofflooddrivers.Thisstudyadvancestheunderstandingoffloodriskbydevelopingacomprehensive,probabilisticframeworktoproducecompoundinundation
	AditiaRojaliisapost-doctoralassociateatEngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida.Hehas10yearsofexperienceinvariouswaterresourcesandcoastalprojects.Hehasbeeninvolvedincoastalstructuredesign,regionalfloodmodeling,andremotelyoperatedsiphonsforcontrolledwetlands.
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	RosemarieRosales,VeeraLDBadisa,BenjaminMwashote,RajeshRathore,VictorIbeanusi
	SchooloftheEnvironment,FloridaA&MUniversity,Tallahassee,FL,USA
	Copper(Cu)metalcanbetoxicathighconcentrations,eventhoughitisanessentialmicronutrientforalllivingorganisms.Anthropogenicactivitiessuchasminingandfungicideusageledtocoppercontaminationintheenvironment.Itmostlyentersthefoodchainfromplantsandaccumulatesinthehumanbodywhichcancausebrainandkidneydamage,livercirrhosisandchronicanemia.Duetoitsharmfuleffectsandnon-degradability,thereisanurgentneedforcheaper,andeco-friendlyremediationofCufromtheenvironment.bioremediationistheusageoflivingorganismssuchasbacteriatodegra
	ToriGuarino,S.CarterOleckna,KatherineRose,BrandonMoody,LauraK.ReynoldsBettyStaugler
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	Since2012,macroalgaehasbeenincreasinginSouthwestFloridaestuaries,atrendlinkedtoeutrophication,seagrassloss,andbroadercommunityregimeshifts.Inresponse,EyesonSeagrasswasfoundedasaparticipatoryscienceinitiativetomonitorthesechanges.Bytrainingvolunteerstousescientificallyrigorousmethodstoquantifyseagrassandmacroalgae,theprogramprovidesdataonspatialandtemporalscalesnotpreviouslyaccessibletonaturalresourcemanagers.
	EyesonSeagrasscollectsinsitudatathatintegrateswithagency-ledestuaryhealthassessmentsandoffersearlyinsightsintonutrientcyclingpathwaysandestuarineecosystemshifts.VolunteershavealreadycontributedtothediscoveryofnewcyanobacteriaspeciesSirenicapillariastaugleraeandaregeneratingcriticaldataonnutrientdynamicsandbloomdriversinSouthwestFloridaestuaries.Theprogramincorporatesspecificprotocolsformacroalgaequantification,includingsamplecollectionforstableisotopeanalysistobetterunderstandnutrientsourcedynamics.Prelimin
	Currentlyoperatingin10Floridacounties,EyesonSeagrassprovidesroughly$300,000annuallyinmonitoringservices.Theprogramalsofostersadeeperconnectionbetweenthecommunityandtheecosystem.Afollow-upsurveyconductedin2023revealedthat91%ofCharlotteCountyparticipantshadimplementedatleastoneconservationbehavioruptosixmonthsafterparticipating.
	EyesonSeagrasshighlightsthepowerofparticipatorysciencetonotonlyenhanceecologicalmonitoringcapacitybuttoengagecommunitiestoaddressenvironmentalconcerns.Bycapitalizingonlocalknowledgeandengagement,theprogramrapidlyaddressesdynamicecologicalphenomenawhilecultivatinganinformedandproactivecitizenry.Thiscollaborativemodelrepresentsanunderutilizedresourceforestuarinemanagementandresilienceinthefaceofacceleratingenvironmentalchange.
	Katherine“Kate”RoseisanenvironmentalExtensionprofessionalspecializingincoastalecosystemhealthandpublicengagement.ShecurrentlyservesastheUF/IFASFloridaSeaGrantAgentinCharlotteCounty,FLwheresheworkstofostercommunitystewardshipofcoastalecosystemsandwaterquality.
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	1
	2

	UniversityofSouthFlorida,Tampa,FL,USATampaBayWater,Clearwater,FLUSA
	1
	2

	ImprovementstosimulationprocessesoftheIntegratedHydrologicModel(),motivatedbyrecommendationsfromexternalpeerreview,observationsfromapplications,andinanticipationoffuturewatermanagementchallenges,havebeendevelopedandtestedforprototypeimplementation.TheIHMdynamicallycoupleswithtosimulatethesurfacewaterandgroundwatersystemsandtheirdynamicinteractions.TheIHMhasbeenusedformorethantwodecadestosupportdecision-makingforwater-supplyplanning,water-supplyandecologicsustainabilityassessment,water-supplyoperations,andas
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	FortheIHM,thesingle-layervadosezoneprocessesofHSPFarebeingreplacedwithanew7-layervadosezoneformulationthatincorporatesBrooks-Coreysoilmoistureretention,relevantverticalunsaturatedDarcianflow,dynamictransitionsbetweeninfiltration-excessandsaturation-excesssurfacerunoff,variablecontributingareaforsurfacedepressionstorage,andpartitioningevapotranspiration(ET)amongthevertically-discretizedvadosezonesandgroundwater.Rigorousvalidationtestinghasbeencompletedatunitandsystemscales,andagainstfieldobservationsandHydru
	Dr.RossisaProfessorintheDepartmentofCivilandEnvironmentalEngineeringattheUniversityofSouthFloridawithmorethan40yearsofexperienceteaching,conductinglaboratoryresearch,fieldstudiesandmodelingsurface-groundwaterhydrologyandinteractioninFlorida,nationalandinternationalvenues.
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	Historically,waterqualityobservationswerecollectedinfrequently—rangingfromweeklytoannualgrabsamples—analyzedinlaboratorieswithhighprecision(repeatable)andaccuracy(closetotruevalues).Thesemeasurementsunderpinhowweunderstand,model,andregulatewaterquality.
	Overthepasttwodecades,however,waterqualityestimationhasaddedanothermethodofanalysis:real-time,high-frequencysensorscapableofmeasuringevery5minutes.Somesensorsdirectlymeasurekeyparametersliketemperature,conductivity,orpHwithclosetolab-levelaccuracyandprecision.Manyothers,however,recordonlyproxiesforwaterquality—suchasturbidity(forsuspendedsediment),chlorophyll-afluorescence(foralgalbiomass),fluorescentdissolvedorganicmatter(fortotalorganiccarbon),andtryptophan-likefluorescence(TLF,formicrobialabundance).Whil
	Here,wepresentamodelingframeworkthatremovestheproxystepanddirectlyestimatesE.coliconcentrationsusingTLFsensorreadingsandenvironmentaldata.BytargetingE.colidirectly,wecanintegratemillionsofhistoricalE.coliobservationsalongwithweatherdata,wastewatertreatmentplantlocations,andotherrelevantvariables.
	Unlikemanyotherwaterqualityparameters,eventhemostcommonlab-basedE.colitest,Colilert,shows13–36%erroronrepeatsamples,whichmakesitanexcellenttargetparameterforsensor-modelfusionthatachievessimilarperformance.OurmodellingapproachaimstoproducedirectestimatesofE.coliwitherroronparwithColilert,butavailableinreal-time,providingadynamic,clearunderstandingofE.colivariationatswimmingbeaches,drinkingwatersources,andmore.Critically,ourframeworkcarefullyaccountsfortheinclusionofexternaldatasets,providingtrustworthyestim
	MattRossisanAssociateProfessorofWatershedSciencesatColoradoStateUniversityandaco-founderofOpenCurrent.Hisresearchfocusesonopenharmonizationofpublicwaterqualitydata-setstoencouragetheuseofmachinelearningforwaterqualityestimationandprediction.
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	UniversityofSouthFlorida,Tampa,FL,USA
	Stormwaterpollutionisachallengeinurbanareas.Runoffcarriesarangeofpollutantsfromroads,lawns,anddevelopedareas,includingnutrients,syntheticindustrialcompounds,andpathogensthatthreatenhumanandenvironmentalhealth.Removingthesepollutantsremainsachallenge.bioretentionsystemsareawidelyimplementedgreen-infrastructuresolutiontotreaturbanrunoff,butthesesystemsfallshortofthedesiredtreatmentinurbanareas.biocharhasemergedasapromising,innovative,andsustainableamendmenttotraditionalbioretentionmedia,offeringdoubleporosity
	Thisstudyevaluatesthepollutantremovalcapacityoflaboratorybioretentioncolumnsundercontrolledhydraulicandchemicalloadingconditionstomimicurbanimplementation(system<1%basinarea).FlowrateandstormdurationweremodeledbyanalyzingmeteorologicaldatafortheTampaBayarea.Twocolumnswereconstructed:a)acontrolwith80%highpermeabilitymedia(HPM)and20%woodchips,andb)anexperimentalcolumnconsistingof40%biochar,40%HPM,and20%woodchips.Semi-syntheticurbanstormwaterrunoffwascreatedbymixingstormwaterfromaparkinglotcatchbasin
	P
	with1%municipalwastewaterandorthophosphate.EffluentwaterqualitywasanalyzedforNOx,NH,chemicaloxygendemand(COD),Ortho-P,totalsuspendedsolids(TSS),andE.coli.
	 

	ResultsindicatedenhancedremovalofCOD,NOx,NH,TSS,andE.coliinthebiochar-amendedcolumncomparedtotheHPM.TheHMPcolumnperformedbetteronlyforOrtho-Premoval.biocharimprovedCODremovalafterthefirstflushbyapproximately30%andretainedFIB,withtheHPMcolumnexporting
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	E.coliduringfirstflushes.Overfourstormevents,CODremovalinHPMdeclinedfrom20%to5%,whilebiocharincreasedfrom0%to18%.biocharalsopreventedcloggingandlossofhydraulicconductivity.Thesefindingssuggestthatbiocharenhancesbroad-spectrumpollutantremovalanddemonstratesfavorablelong-termbehaviorcomparedtoconventionalmedia.
	ChaseRoyallisafirst-yearmaster’sstudentattheUniversityofSouthFlorida,studyingenvironmentalengineering.Hehasover2.5yearsofresearchexperienceinwaterqualityandhasworkedonmultiplestormwaterprojects.Chaseisalsoanactivememberoftheuniversityareacommunity,attendingmanystakeholderengagementmeetings.
	BIO:

	BethanyC.Ryder,AlbertS.Barbaretta,DavidA.Rue,HannahMin,HarukaE.Urakawa,SergeThomas,JoseV.Lopez,andAnnaWachnicka,HidetoshiUrakawa
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	1
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	FloridaGulfCoastUniversity,FortMyers,FL,USANovaSoutheasternUniversity,DaniaBeach,FL,USASouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USA
	1
	2
	3

	Harmfulalgalblooms(HABs)arearegularoccurrenceinsouthernFloridaduetoanexcessofavailablenutrientsespeciallywithinLakeOkeechobeeanditsconnectedwaterways.TheseHABsareoftendominatedbythetoxiccyanobacteriumMicrocystisaeruginosa.Hydrogenperoxidemaybeeffectiveinmitigatingcyanobacterialbloomswithoutcausingmajorecologicalharmtotheaquaticenvironment.Hence,totesttheeffectofhydrogenperoxideonHABs,twofieldapplicationswereconductedattheS352outflowstructureontheeastshoreofLakeOkeechobeenearCanalPointfromSeptember3–5and10–1
	-

	BethanyRyderisagraduatestudentintheEnvironmentalSciencesM.S.programatFloridaGulfCoastUniversityworkinginDr.HidetoshiUrakawa’slaboratory.HerresearchfocusiscurrentlythecharacterizationofHABsinsouthernFlorida,andthelargerphytoplanktoncommunity,aswellasbloommitigation.
	BIO:

	YasmeenSaleem¹,DavieKadyampakeni¹,andShinsukeAgehara²
	¹CitrusResearchandEducationCenter,Soil,WaterandEcosystemSciencesDepartment,InstituteofFoodandAgricultural
	Sciences,UniversityofFlorida,LakeAlfred,FL,USA
	²GulfCoastResearchandEducationCenter,HorticulturalSciencesDepartment,InstituteofFoodandAgriculturalSciences,
	UniversityofFlorida,Wimauma,FL,USA
	ReclaimedwaterhaslongbeenusedtoirrigatecitrusandgolfcoursesinFlorida;however,itsapplicationtounpeeledfruitcropssuchasblueberriesremainslimitedduetofood-safetyconcerns.ThisstudyevaluatedoptimalandsafereuselevelsofreclaimedwaterforSouthernHighbushblueberry(Vacciniumcorymbosum)throughanintegratedassessmentofplantgrowth,foodsafety,andenvironmentalimpact.Twogreenhouseexperimentscomparedreclaimedwaterirrigation(25%,50%,75%,100%)withwell-waterandNaCl-matchedcontrolssimulatingequivalentelectricalconductivity(EC)for
	Reclaimed-waterirrigationenhancedoverallgrowthcomparedwithwell-waterandNaCl-matchedcontrols,withArcadiashowingthegreatestgains(44%highershootfreshweight,25%greaterdryweight,and99%higherrootfreshweightthanKestrel).Withinthereclaimed-watertreatments,chlorophyllcontentandstomatalconductanceremainedunaffectedbyirrigationlevel.Reclaimed-waterirrigationsubstantiallyreducedtoxicheavymetals,withmercuryalmosteliminatedandcadmiumreducedbyroughlyhalf,whilecalciumandironincreasedby16%and4%,respectively.Comparedwithwell
	BIO:YasmeenSaleemisaPh.D.candidateinSoil,Water,andEcosystemSciencesattheUniversityofFlorida.Herresearchintegratesreclaimedwaterandbiocharapplicationtopromotesustainableblueberryproductionandsoil–waterstewardship.Shecollaboratesinternationallyandhaspresentedherfindingsatnationalandinterdisciplinaryconferences.
	AI-BasedPredictionofE.coliinUrbanWatershedsUsingInterpretableModelsAliSalouMoumouni;SyedUsamaImtiaz;MitraNasrAzadani;andNasrinAlamdari
	1,2
	1,2
	1,2
	1,2

	DepartmentofCivilandEnvironmentalEngineering,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,Tallahassee,
	1

	FL,USA
	ResilientInfrastructureandDisasterResponse(RIDER)Center,FAMU-FSUCollegeofEngineering,FloridaStateUniversity,
	2

	Tallahassee,FL,USA
	Predictivemodelingofmicrobialcontamination,specificallyEscherichiacoli(E.coli),representsahighpublichealthconcern.Inurbanwatersheds,elevatedimpervioussurfacescansignificantlyincreasetheriskofE.coliconcentrationinstormwater-runoff-drivenwaters.Detectiontechniquesaretediouslylaboriousandaretemporallysensitive(e.g.,18–24-hourculturing),whichhindersearlywarnings.Existingpredictivemodelslacklaggedandspatiotemporalunderstanding(e.g.,antecedentprecipitationandspatialvariability)andthusareinefficientatidentifyingla
	-

	BIO:AliSalouMoumouniisaPhDcandidateinCivilandEnvironmentalEngineeringattheFAMU-FSUCollegeofEngineering.HisresearchfocusesonhybridAIandprocess-basedmodelingforpredictingandmitigatingmicrobialpollutioninurbanwatersheds.
	ShannonSalvatori,JosephStewart,JoshuaPapacek,AndyCanion
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	Buildingonalonghistoryofrestoration,effortsbytheSt.JohnsRiverWaterManagementDistrict(District)anditsstateandlocalpartnersarecurrentlyunderwaytostudyandrestorethewaterqualityofLakeJesup.Internalrecyclingofsedimentphosphorus(P)accountsforapproximatelyone-thirdoftheannualPloadingtothelake.Thus,restorationplanningrequiresanunderstandingofthesedimentPbioavailabilityandthetimingandmechanismsforinternalPrecycling.Seasonalrelationshipsbetweenlakestageandwaterqualityofferevidenceofenhancedsediment-waterexchangeofPat
	Ms.Salvatoriisanenvironmentalscientist,workingprimarilyonprojectsconcerningwaterqualitywithintheMiddleSt.JohnsRiverBasin.Herprofessionalexperienceincludeswaterqualitymodeldevelopment,sedimentandvegetationdatacollection,andRscriptingforenvironmentaldataprocessing.
	BIO:

	DuplicateSambaniandDavieM.Kadyampakeni
	UniversityofFlorida,InstituteofFoodandAgriculturalSciences,CitrusResearchandEducationCenter,LakeAlfred,FL,USA
	TheglobalcitrusindustryisseverelydecliningduetoHuanglongbing(HLB),associatedwithabacterium,CandidatusLiberibacterasiaticus.ThisstudyevaluatedtheeffectivenessoforganicacidsandpracticalstrategiesthatcanimproverootdensityandnutrientuptakeefficiencyandrehabilitatetheproductivityofHLB-affectedcitrustrees.ArandomizedcompleteblockdesignwithsixblocksforeachtreatmentwasconductedintwocitrusorchardsinCentralFlorida.Treatmentswereused:HumicAcid,FulvicAcid,SulfuricAcid,andControl;plotsweresplitintowithorwithoutgranulars
	DuplicateSambaniisaPh.D.studentinSoil,Water,andEcosystemSciencesattheUniversityofFlorida.HerresearchintegratesbiostimulantstoenhancecitrusresilienceagainstHLBdisease.Herresearchexperiencehasequippedherwiththeskillstodesignandconductexperiments,analyzedata,andcommunicateherfindingseffectively.Shehasalsogainedexperienceworkingwithvariouslaboratoryequipmentandtechniques.Apassionateleader,sheadvancessoilhealth,growercollaboration,andsustainableagriculturethroughscienceandoutreach.
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	MeganSanford,CharlesSchutte,LaurenKipp,JorgeLorenzo-Trueba,AudreyGoeckner,LisTrams,MaryLipchock,AdrianaGomez,EricDammann,EliseMorrison
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	EngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida,Gainesville,FL,UnitedStatesDepartmentofEnvironmentalSciences,RowanUniversity,Glassboro,NJ,UnitedStatesDepartmentofGeologicalSciences,UniversityofFlorida,Gainesville,FL,UnitedStatesDepartmentofBiology,UniversityofFlorida,Gainesville,FL,UnitedStates
	1
	2
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	Tidalcoastalmarshesarecrucialwetlandstoprioritizeforconservationeffortsastheyfunctiontostorecarbon,regulatewaterquality,andprotectcoastalcommunitiesfromstorms.Despitethis,coastal)andmethane)intotheatmosphereduetomicrobial-mediatedprocesses.Coastalmarshesareexpectedtobealteredbysealevelrise(SLR)throughshiftsininundationandsalinityregimes,whichaffectmicrobialcommunitycompositionandactivitywithintheirsediments.Changesininundation,salinity,andthemicrobialcommunityresponseareexpectedtodrivechangesincarbondynamic
	marshescanproduceandpotentiallyreleaseasignificantamountofcarbondioxide(CO
	2
	(CH
	4

	MeganSanfordisaPhDstudentintheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida.Meganaimstoleveragemicrobialecologytobetterunderstandhowcoastalecosystemsareshiftinginthefaceofglobalchange,withtheultimategoalofprovidinginsightsforrestorationandmanagement.
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	KatharineSchlachter,MarcHensel,andLauraReynolds
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	SchoolofNaturalResourcesandtheEnvironment,UniversityofFlorida,Gainesville,FLNatureCoastBiologicalStation,DepartmentofSoilWaterandEcosystemSciences,UniversityofFlorida,Gainesville,FLDepartmentofSoilWaterandEcosystemSciences,UniversityofFlorida,Gainesville,FL
	1
	2
	3

	Foundationspeciesandthepositiveinteractionstheyfacilitatearevitaltoolsinecosystemmanagement,butasenvironmentschangethoseinteractionsmaybecomehardertopredictandutilize.Seagrassesandbivalvesaretwofrequentlyco-occurringfoundationspecies,andtheirproposedfacultativerelationships(predationshelter,lightavailability,nutrientinputs,etc.)haveinspiredalarge,coordinatedefforttoincreaseco-restoration.However,aftermanyyearsofstudy(atleast132paperspublishedbetween1974and2023),littleconsensushasbeenreachedonthedirection,co
	-

	KatharineSchlachterisasecondyearPhDstudentstudyingtheecologicalandrestorationimplicationsofpositiveandcompetitiveinteractionsbetweenfilterfeedersincoastalseagrassmeadows.SheisadvisedbyDr.LauraReynoldsandDr.MarcHenselandworksoutoftheNatureCoastBiologicalStation.
	BIO:

	DanSchmutzandCarlosMoros
	Greenman-Pedersen,Inc.,Maitland,FL,USA
	Protectionofwetlandsandlakesfromecologicallysignificantchangesduetoanthropogenicwatertabledrawdownrequiresanunderstandingofthetolerancesthevarioustypesofenvironmentalsystemshavetoexpectedhydrologicchanges.Itisalsoimportanttounderstandtheaccuracyofmodeledestimatesofthosechangesinthecontextofnaturalvariability.
	PaststudiesinSouthwestandCentralFloridahaveidentifieduniquehydrologicthresholdslinkedtonegativeecologicalchangesinspecificwetlandtypes,includingconnectedwetlands,isolatedcypressandmarshwetlandsandlakesinmesicsoilsettings,andisolatedwetlandsandlakesinxericsoilsettings.ThemethodsfordeterminingtheseWetlandConditionMetrics—basedonmultiplepaststudiesandcurrentwork—arereviewedandtheirapplicationinwatersupplyplanningandmanagementarepresented.
	AnalysesofspatiallyandtemporallyextensivewetlandandlakedatasetsfromtheNorthernTampaBayAreaarepresentedthatdemonstratecontinuingenvironmentalrecoveryassociatedwithreducedregionalgroundwaterwithdrawal.TheseanalysesprovideempiricalsupportforwatersupplyplanningthroughstatisticalcharacterizationofwatertablelevelsandWetlandConditionMetricsbywetlandtypeinthecontextoftherecenthydrologicregime.
	DanSchmutzisaChiefEnvironmentalScientistforGPI,an1,800-personconsultingfirm.Hehas30years’experiencedevelopingecohydrologicalanddatasciencesolutionsforwaterresourcemanagers.HereceivedanMS(Zoology)fromUSF,Tampa(1997),andheistheImmediatePastPresidentoftheFloridaLakeManagementSociety.
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	KatieSchoenberger,DavidKaplan,XiaoYuandHyunDongKim
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	SuwanneeRiverWaterManagementDistrict,LiveOak,FL,USAUniversityofFlorida,Gainesville,FL,USAOldDominionUniversity,Norfolk,Virginia
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	2
	3

	Understandinginteractionsbetweensubmergedaquaticvegetation(SAV)andwaterflowisessentialforpredictingecologicalprocessesandinformingaquaticecosystemmanagement.Thisstudyquantifiedplantmotionandflow-vegetationdynamicsacrosselevenSAVpatchesinthreeFloridaspring-fedriversusingunderwatervideoandvelocitydata.Animage-basedmethodwasappliedtocanopyimagerytoextractmotionsignals,enablingfrequencyandtemporalanalysisthroughFastFourierTransforms(FFT)andautocorrelation.Plantmotionwascategorizedaserect,swaying,monami,orproneb
	Resultsshowthatperiodicwavingmotioninvegetation(monami),combinedwithcertainplantstructures,significantlyinfluencestheoverallhydrodynamicconditions.FFTandautocorrelationanalysesrevealedconsistentlow-frequencyoscillationsinswayingandmonamiregimes,withdominantfrequenciestypicallybelow0.1Hz.Thesedominantfrequenciesarelowerthanthosereportedinflumestudies,likelyduetolonger,moreflexiblebladesandthickershearlayersinnaturalsystems.Theseresultschallengeassumptionsderivedfromlabstudiesandhighlighttheneedforfield-calib
	KatieiscurrentlyaMinimumFlowsandLevels(MFL)ScientistattheSuwanneeRiverWaterManagementDistrictandispresentinghermaster’sresearchsheconductedattheUniversityofFlorida.HerresearchbackgroundincludesbiogeochemicalcyclinginurbanaquaticsystemsandhydrologyofFloridaspring-fedrivers.
	BIO:

	ShawnWaldeck,P.E.andRaymondSciortino,P.E.,F.ASCE
	JacobsEngineeringGroup,Inc.,PalmBeachGardens,FL,USA
	ThroughacoordinatedeffortwiththeSouthFloridaWaterManagementDistrict(SFWMD),theU.S.ArmyCorpsofEngineers(USACE)andotherstakeholders,Mr.WaldeckandMr.Sciortinoareleadingamultidisciplinaryteamofengineerstocompletetheplanninglevelengineeringinvestigations,analysesanddesignrequiredforthisfeasibilitystudy(Study).TheStudy’sgoalistodevelop,evaluateandrecommendtechnicallyfeasible,environmentallyacceptableandeconomicallyjustifiedfloodriskmanagement(FRM)measuresandadaptationstrategiesthatprovidefloodresiliencyinvulnerab
	-
	-

	ThetalkwillprovideanoverviewoftheengineeringprocessesfollowedfortheStudy,beginningwiththeplanninglevelengineeringtosupportthedevelopmentoftheprojectalternatives,followedbytheengineeringinvestigations,analysesanddesignworkneededtocompletethepreliminaryengineeringdesignoftheTSP.Topicswillinclude,butnotbelimitedto:
	 
	 
	 
	OverallprocessfollowedtocompleterequiredengineeringtaskswithintheStudy’sexpeditedschedule.

	 
	 
	Methodforfrequentcoordination/collaborationwithUSACEandSFWMDteammemberstoovercomedesignchallenges/constraintsandconﬁrmprojectspeciﬁcdesigncriteria.

	 
	 
	ProcessfollowedfortranslatingproposedFRMmeasuresrepresentedintheStudy’sregionalhydrologic/hydraulicmodel,intoscaledconceptualengineeringdesignstodeterminetheactualfeasibilityofthemodelledFRMmeasures,intermsoftheircosteectiveness,environmentalsuitability,constructabilityandongoingoperability/functionality.

	 
	 
	OverviewofengineeringinvestigationsandanalysesperformedtoensurethattherequiredlevelofdesignmaturitywasachievedfortheTSPtoobtainUSACE’scostcertiﬁcationoftheTSP.

	 
	 
	Presentationofthe2DhydraulicmodelingusedforthedesignoftheTSP’sproposedpumpstationsandgatedspillwaystructures.Thismodelingsimulatedcanalbypassﬂowconditionsforthesestructuresthatwouldoccurduringtheirconstruction;andsimulatedﬂowconditionsforthesestructuresthatwouldoccurwhenoperatedaftertheirconstruction.


	Mr.Sciortinoisaseniorcivil/waterresourcesengineerwithover21yearsofexperienceinplanning,designing,constructing,andmanagingcivil/environmentalengineeringprojects,including:watermanagementandenvironmentalrestorationprojectsfortheSouthFloridaWaterManagementDistrictaswellaslanddevelopment,water/wastewaterutility,andFDOThighwayprojects.
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	KatherineA.Serafin
	DepartmentofGeography,UniversityofFlorida,Gainesville,FL,USA
	Floodtransitionzonesarestretchesofriverwhereextremewaterlevelsarisefromtheinteractionofmultipledrivers,suchaselevatedriverdischarge,stormsurge,andhightide,occurringsimultaneouslyorinclosesuccession.Becausefloodingdriverscanco-occurduetosharedweatherpatterns,integratingseparatelyderivedfluvialandcoastalfloodmapscanleadtomischaracterizationsofactualfloodrisk.Toaddressthischallenge,ascalablehybridstatistical-numericalmodelwasdeveloped,whichmergeshundredsofthousandsofstatisticallysimulatedjointcoastalandriverco
	UsingtheSuwanneeRiver,Floridaasacasestudysite,weshowadistinctzonewherethe100-yearalong-riverwatersurfaceelevationresultsfromlower-magnitudecoastalandriverprocessesthanindividualeventsofequalprobability,emphasizingtheneedtocapturelocalspatialvariabilityinflooddrivers.Whenthemodelisappliedtomultipleriversystems,weshowfloodtransitionzonescanextendtoover40kminlengthandmaybeginanywherebetween0.5and150kmupriveroftherivermouth.Thesezonesarehighlysensitivetoboundaryconditionchanges,suchassea-levelriseorincreasedriv
	Finally,wedemonstratethemodel’sapplicationtoSanFrancisquitoCreek,California,wherecollaborationwithlocalplanningagenciesrevealedthatinfrastructuredesignedtoreduceoverallriverfloodriskmayinadvertentlyincreaseitinspecificareas.Thesefindingsunderscoretheneedtoconsiderawiderangeofeventsandpotentialunintendedconsequencesinfloodadaptationplanningtosupporttransparentandresilientriskmanagementinanuncertainfuture.
	Dr.SerafinisanassistantprofessorintheDepartmentofGeographyattheUniversityofFlorida.Herresearchexaminesextremesealevels,flooding,anderosiontounderstandchangingcoastlinesandtheirimpactsoncommunities.HeroutstandingcontributionstowaterresearchandeducationwererecognizedwiththeUFEarlyCareerWaterInstituteFacultyFellowshipin2024.
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	AmeliaSewell,EmilyDucker,andRonFox
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	UniversityofFlorida,Gainesville,FL,USASuwanneeRiverWaterManagementDistrict,LiveOak,FL
	1
	2

	TheSuwanneeRiverWaterManagementDistrict(District)estimatedwateruseassociatedwithsmallcommercial,industrial,andinstitutional(CII)wellsthatarenotrequiredtoholdindividualConsumptiveUsePermits(nonCUPCIIwells).Thesewellslackwithdrawaldata,yettheycontributetotheDistrict-widewaterdemand.Estimatingthiswateruseprovidesadditionaldetailtoimproveregionalwateruseestimates.Thiseffortrepresentsthefirstapplicationofnon-CUPwateruseestimationinthestate.Themethodologyappliesthemostcurrentandcomprehensivedataavailable,ensuring
	ThemethodologyoutlineshowwateruseestimateswereappliedtotheDepartmentofHealthFloridaWaterManagementInventory(FWMI)Parceldata.First,monthlywaterusedatafromtheFloridaDepartmentofEnvironmentalProtection’sMonthlyOperatingReports(MORs)wasaggregatedintoannualaveragesforeachsystem,filteredbylocationandtype,andcleanedtoremoveduplicatesandoutliers.Statisticalanalyses,includingANOVAandnon-parametrictests,assesseddifferencesbycounty,systemtype,andsub-usecategory(commercial,industrial,institutional).Meanannualwaterusera
	AmeliaSewellisacombinedBA/MAstudentinEconomicsattheUniversityofFloridaanda2025NCBSinternattheSuwanneeRiverWaterManagementDistrict.Herresearchfocusesonsustainablewater-resourcemanagement,non-CUPwater-useestimation,anddata-drivenmethodstoimprovewater-supplyplanningacrossFlorida.
	BIO:

	CourtneyShadik
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	TheSt.JohnsRiverWaterManagementDistrict(SJRWMD)establishesminimumflowsandlevels(MFLs)forprioritywaterbodieswithinitsboundaries.MFLsdescribeaminimumhydrologicregimeanddefinethelimitsatwhichfurtherconsumptiveusewithdrawalswouldbesignificantlyharmfultoprioritywaterbodies.Theminimumhydrologicregimeisdeterminedfromaseriesofrelevanthydrologicevents;theaimofSJRWMD’sevent-basedmetricsistopreventsignificantharmduetoanexcessivechangeineventfrequencycausedbywaterwithdrawal.Protectiveeventfrequencies(i.e.,recommendedre
	Whileconceptuallystrong,todateprovidingthebestestimateofreturnintervalsforMFLsevents,theSWIDSapproachoftenresultsinaverylargerangeoffrequenciesforagivenevent.ThislargerangecanintroduceuncertaintyintherecommendedminimumfrequencyforspecificMFLevents.Toaddressthisconcern,SJRWMDupdatedtheSWIDSapproachtotailorfrequencycalculationsmorespecificallytoindividualsitesandmetrics.MeasuresoflocallandscapeandvegetationcharacteristicswereassembledatthetransectlevelofMFLsites.Groupssuitableforcomparisonweredeterminedusinga
	Dr.CourtneyShadikisanEnvironmentalScientistintheBureauofWaterSupplyPlanningandAssessmentattheSt.JohnsRiverWaterManagementDistrict.SheispartoftheMinimumFlowsandLevelsteamresponsibleforsettingnewandassessingexistingMFLswaterbodieswithintheDistrict.
	BIO:

	SabaShaghaghi,GolmarGolmohammadi,SeyedMostafaBiazar,GurjobanTiwana,NamrataGhimire
	DepartmentofSoil,WaterandEcosystemSciences,UniversityofFlorida,IFAS/RCREC,Ona,Florida,USA
	Accuratepredictionofwaterqualityandquantityiscrucialforeffectivewatershedmanagementandsustainableagriculturalpractices.Inthisstudy,SoftComputing(SC)techniqueswereappliedtoforecastbothnitrogenconcentration,asanindicatorofwaterquality,andstreamflowdischarge,representingwaterquantity.Twogradientboostingalgorithms,ExtremeGradientBoosting(XGBoost)andLightGradientBoostingMachine(LightGBM),wereemployedtopredictnitrogenlevels,whilefourdeeplearningarchitectures,N-BEATS,N-HiTS,Transformer,andLongShort-TermMemory(LSTM
	SabaShaghaghiisaPh.D.studentinSoil,Water,andEcosystemSciencesattheUniversityofFlorida.Herresearchfocusesonintegratingsoftcomputing,hydrologicalmodeling,andfielddatatopredictwaterqualityandquantity,optimizefertilizeruse,andimprovewaterresourcemanagementinagriculturalwatersheds.
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	AishwaryaShankar,JulesBruck,PeterAdams
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	InstructionalAssistantProfessor,UFDepartmentofLandscapeArchitectureProfessor,UFDepartmentofLandscapeArchitectureProfessor,UFDepartmentofGeologicalSciences
	1
	2
	3

	InSpring2025,theAdvancedDesignCommunicationscourse(LAA3395/6905,taughtbyA.Shankar,MLA)partneredwiththeCoastalResilienceDesignStudio(J.Bruck,PhD)andtheUFGeomorphologyLab(P.Adams,PhD)tointegratetheEmRiverstreamtableintothecoursecurriculumforBLA3andMLA3students.Thesemesterlongresearch-by-designprojectentitled“VisualizingDamRemovalsontheBronxRiver,NYC”,wasconductedincollaborationwiththeNYCDepartmentofParksandRecreationandfundedbytheNYSWaterResourcesInstituteatCornellandtheNYSDepartmentofEnvironmentalConservatio
	StudentsgeneratedfivelandscapedesignscenariosfortheBronxZoo’sdoubledamsite.EachscenariobeganasadigitalparametricmodelcreatedinLandKitandRhino3D,andthenmaterializedasaphysicalprototypeontheEmRivertable.Thisanalogteststagedisruptedtheconventionalworkflowthatproceedsfromhandsketchingandhandmodelling,todigitalmodelling,renderingandAI-enhancedvisualization.Byobservingtheirdesignsinteractwithflowingwater,movingsedimentandtopographyonthestreamtable,studentsgainedimmediate,embodiedfeedbackthatsharpenedtheirundersta
	ThephysicalexperimentswerecapturedwithLiDARscanningandhi-resolutionvideography,thenrepluggedintothedigitalpipelineforfurtherrefinementandfinalpresentation.Reflectiveassignmentspromptedthestudentstocomparetheiterativeanalogphasewithsubsequentdigitalstages,highlightinghowtactileinteractionenrichedtheirvisualizationskillsanddesignthinking.
	-

	Theexercisewasaconvergenceofparametricdesign,digitalmodeling,digitalfabrication,handdrawing,photogrammetry,andvideodocumentationintoasinglemultimediaworkflow.Thecross-disciplinaryandinter-disciplinarycollaborationamonglandscapearchitecture,designcommunications,andgeomorphology,mediatedbytheEmRivertable,producedadisruptiveyetfluidvisualizationmethodthatamplifiedstudentcommunication,criticalthinkingandrepresentationcapabilities.Theprojectdemonstratesthatintegratingdynamic,water-basedphysicalmodellingintovisua
	AishwaryaShankar,MLA,isanarchitect-landscapearchitectwithsixyearsofpracticeacrossIndiaandtheUnitedStates.Shespecializesininterdisciplinarydesigncommunicationthatforegroundsclimate-adaptationstrategies,water-equityinitiatives,andindigenousresearch,forgingcollaborativesolutionsthatbridgebuiltandnaturalsystems.
	BIO:

	LakeshSharm
	SoilandWaterSciencesDept,IFAS,UniversityofFlorida,Gainesville,FL,USA
	BestManagementPractices(BMPs)arecentraltobalancingagriculturalproductivitywithenvironmentalstewardshipinFlorida’srowcropsystems.Overthepastseveralyears,ourprogramhasfocusedondevelopingscience-basedBMPsfornutrientmanagementincorn,cotton,potato,hemp,andsnapbeans,withparticularemphasisonnitrogen(N),phosphorus(P),potassium(K),andsulfur(S).ThisworkhasbeendrivenbythedualobjectivesofoptimizingyieldswhileprotectingwaterqualityinsensitiveregionsimpactedbystateregulationssuchasBMAPs,TMDLs,andSB712.Onekeylessonlearned
	SankalpSharma,JudysondeMatosOliveira,MarcioR.Nunes,LincolnZotarelli
	1,2
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	HorticulturalSciencesDepartment,UniversityofFlorida,Gainesville,FL,USAEnvironmentalEngineeringandSciencesDepartment,UniversityofFlorida,Gainesville,FL,USASoil,Water,andEcosystemSciencesDepartment,UniversityofFlorida,Gainesville,FL,USA
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	Asubstantialvolumeoffreshwaterisrequiredtoraisethewatertablelevelinsubirrigation.Thesoilavailablewater(AW)toplantscanbeestimatedusingsoilwaterretentioncurves(SWRC),whichvarysubstantiallyacrossthestateduetodifferencesinsoiltexture,organicmatter,andaeration.However,adirectmeasurementofSWRCsistime-consumingandcostly.Conversely,texture-basedSWRC(laserdiffractionandhydrometermethods)estimatedtwentysitesinnortheastFloridashowedover90%agreementwithexperimentallydeterminedcurves,offeringarapid,low-costalternativefo
	variedlowbetweensoillayerswithaveragesofclay(particlediameter>0.002mm)andsilt(0.002-0.05
	-1
	-1
	-1
	0.05-0.25mm)andcoarsesand(>2mm),rangingfrom137.7±30.0to683.8±28.0gkg
	-1
	-1

	Forinstance,theaverageoftheexperimentallydeterminedAWcontentsforsiteswithalowcoarse/finem,whileAWforhighercoarse/fineratio(5.57),mat0-20cmlayer.ThesepreliminaryresultsindicatethatAWcontentvariessignificantlyacrosssites.Therefore,irrigationrecommendationsshouldaccountforsite-specificSWRC.Particle-sizedistributiondataobtainedfromtheninesampledsiteswillalsobeusedtoestimateSWRCasanalternativemethodforAWdetermination.
	sandratio(0.79),sites(1and2)rangedfrom0.15-0.20m
	3
	-3
	sites(8and9)rangedfrom0.11-0.13m
	3
	-3

	SankalpSharmaispursuinganMScinEnvironmentalEngineeringandSciencesattheUniversityofFlorida.HealsoservesasaResearchAssistantintheHorticulturalSciencesDepartment,wherehefocusesonmodellingsoilphysical–hydrologicalprocessestoenhanceirrigationefficiencyforFlorida’svegetableproductionsystems.
	BIO:

	VladimirA.Paramygin,Y.PeterSheng
	UniversityofFlorida,Gainesville,FL,USA
	Mangrovesareessentialcomponentsofcoastaldefensesystems,providingwaveattenuation,shorelinestabilization,andfloodlossreduction.However,large-scaleassessmentsfrequentlyoverestimatetheireconomicfloodprotectionvalueduetorelianceoncoarse-resolutionmodelsandgeneralizedbenefittransferfunctionslackinglocalvalidation.Thisstudypresentsahigh-resolution,empiricallygroundedframeworkforquantifyingmangrovefloodprotectionbenefits.Avegetation-resolvingthree-dimensionalsurge-wavemodelCH3D-SWANcoupledwithdepth–damagefunctionsi
	Theanalysis,whichincludesverificationoffloodelevationandvalidationoflossestimatewithFEMANFIPlossdataduringrecenthurricanes,demonstratesthatmangrovessignificantlyreducestructuralfloodlossesduringbothhistoricalhurricanesandsyntheticfloodscenarios.Whilethevalueofmangrovesforfloodlossreductionvariesfromonehurricanetoanother,theresultsindicatethatmanypreviousassessmentshavelikelysignificantlyoverstatedmangroveprotectionvaluesunderscoringthenecessityoflocallyvalidated,process-basedvaluationapproaches.Thestudyfurt
	Thismethodologicalframeworkistransferabletootherhurricane-andtyphoon-pronecoastalregions,includingthoseintheGulfofMexico,theCaribbean,andSoutheastAsia.Byintegratinghigh-resolutionhydrodynamicmodelingwithempiricallyderivedeconomiclossfunctions,thisworkprovidesascalableandreplicableapproachforaccuratelyvaluingnature-basedfloodprotection.Thefindingssupportmorerobustdecision-makingforpolicymakers,insurers,andconservationplannersseekingtoincorporatemangroveecosystemsintoclimateadaptationanddisasterriskreductions
	Y.PeterShengisaresearchprofessorattheEngineeringSchoolofSustainableInfrastructureandEnvironment,UniversityofFlorida.Hehasover40yearsofexperienceincoastalhydrodynamicsandcoastalhazards.Dr.Shenglednumerousprojectsrelatedtocoastalflooding,waterquality,andvaluingwetlandsforfloodreduction.
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	YuseungShin,SamHowley,JonathanB.MartinandMatthewJ.Cohen
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	UniversityofNorthCarolinaatChapelHill,ChapelHill,NC,USAUniversityofFlorida,FLUSA
	1
	2

	Althoughnutrientsarekeylimitingfactorsaffectingproductivityandrespirationinaquaticecosystems,theirimpactonloticecosystemfunctionsremainunclearduetopervasivelightlimitationoverridingnutrientlimitation.Additionally,manycommonnutrientenrichmentexperimentsareconductedatspatialandtemporalscalestoofinetocapturepersistent,whole-reachecosystemresponses.Toaddressthesechallenges,weconductedcontinuousnutrient—nitrogen(N)andphosphorous(P)—dosingexperimentfor21daysduringpeaksummerinawell-littheinteriorstreamofwesternGre
	Dr.Shinisanecosystemecologistfocusingonloticsystems.HereceivedPh.D.onecologybythetemporalpatternsandnutrientcontrolsofrivermetabolism.Hiscurrentworkfocusesonspatiotemporalpatternsofgreenhousegasconcentrationandfluxesinflowingwaters,andtheirlocal-andcontinental-scaledrivers.
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	BhimsenShresthaandVivekSharma
	DepartmentofAgriculturalandBiologicalEngineering,UniversityofFlorida,Gainesville,Florida
	Nitrateleachingfromagriculturalfieldscancontaminategroundwateranddegradethewaterqualityofnaturalsprings,posingriskstobothhumanandenvironmentalhealth.Thisstudyevaluatedtheeffectivenessofaprecisionmobiledripirrigation(MDI)systeminimprovingcropwateruseandreducingnitrateleachingfromcornfieldgrowninsandysoil.Asplit-plotdesignwithfourreplicationswasimplementedduringthe2024and2025growingseasons.Themainplotconsistedofthreeirrigationsystems-mobiledripirrigation(MDI),center-pivotsprinklerirrigation(CPSI),andsub-surfa
	17.67kgmin2024and0.03to11.98kgmin2025,beinghighestunderMDI,followedbyCPSI.Agronomicnitrogenuseefficiency(aNUE)variedfrom–7.6to123.1andfrom13.5to74.3kgyieldperkgNappliedin2024and2025,respectively.SSDIandSDIirrigationsystemshadpoorperformanceandrequiredmoreintensivemanagementforcornproductionundersandysoilconditions.
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	BIO:Mr.BhimsenShresthaisaPhDstudentinthePrecisionWaterManagementLabworkingunderDr.VivekSharmaatAgriculturalandBiologicalDepartment,UF.HisresearchfocusesonevaluatingMobileDripIrrigation(MDI)technologyanditsenvironmentalandeconomicimpactsoncornproductioninsandysoilsofNorthFlorida.
	ManojShrestha,HuiWang,JeffreyGeurink,KshitijParajuli,TirusewAsefa,andDingbaoWang
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	DepartmentofCivil,Environmental,andConstructionEngineering,UniversityofCentralFlorida,Orlando,Florida,USATampaBayWater,2575EnterpriseRd.,Clearwater,Florida,USA
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	Assessingsurfacewateravailabilityiscrucialtosupportshort-termwatersupplydecisionsforTampaBayWater,apotablewatersupplyutilityintheTampaBayregion.Toenhancein-housedecisionsupporttools,thisstudyaimstodevelopanoperationalforecastingframeworkusingtheIntegratedNorthernTampaBay(INTB)model,acalibratedapplicationoftheIntegratedHydrologicModel(IHM),togenerateseasonalprobabilisticstreamflowforecasts.
	Theframeworkisdrivenbystochasticoperationalrainfallforecasts,sampledfromthepre-generatedmultiplerealizationsofrainfallintheINTBbasinsovera25-yearperiod.Theselectionisconditionedonthe’sseasonalcategoricalprecipitationforecastsforthetargetseason.Additionaloperationaltime-seriesinputsfortheforecastingperiodincludeclimate-drivenfluxes(potentialevapotranspiration),human-inducedstresses(wellpumping,diversions,andirrigation),andgroundwaterboundaryconditions.Akeycomponentoftheframeworkistoidentifyasimilar,ifnotthee
	NationalOceanicandAtmosphericAdministration

	ManojShresthaisaPh.D.studentintheDepartmentofCivilEngineeringattheUniversityofCentralFlorida,specializinginwaterresources.
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	Terrestrial-aquaticinterface(TAI)ofwetlandsareglobalhotspotsofbiogeochemicalactivitiesandplayacriticalroleincarboncycling.However,thereislackofstudiesonTAIwhicharerequiredtoadequatelyunderstandthekeyprocessesthatinteractinTAIsandfeedbackontheEarthsystem.So,thisresearch)andmethane(CH)fluxesalongtheTAIsgradientincoastalplainwetlandscapesofnorthernFlorida,USA.Wehavebeenconductingthisstudyontwocontrastingwetlandscapessince2024;BradfordExperimentalForestandOrdwaySwisherBiologicalStation.Theyarelowreliefdepressio
	aimstostudythecarbondioxide(CO
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	Ms.ShresthaisaPhDStudentatSchoolofForest,FisheriesandGeomaticsSciences,UniversityofFlorida,USA.SheisworkinginwaterandcarbondynamicsofwetlandsinFlorida.
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	DepartmentofSoil,Water,&EcosystemSciences,UniversityofFlorida,Gainesville,UnitedStatesSchoolofForest,Fisheries,andGeomaticsSciences,UniversityofFlorida,Gainesville,UnitedStatesWaterInstitute,UniversityofFlorida,Gainesville,UnitedStates
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	Wetlandwaterlevelsaredynamic,influencingwaterstorage,habitatfunctions,andcarbonsequestration.InUSAtlanticCoastalPlainwetlands,restoringhydrologytoenhancestorageandrelatedfunctionsisbecomingincreasinglyimportant.However,capturingthespatialpatternsofinundationandrecessionremainsdifficult.Topredicthowwetlandwaterlevelsrespondtolandscaperestorationefforts,wesimulatedthewatertableandconnectivitydynamicsofselectedwetlandsusingtheAdvancedTerrestrialSimulator(ATS),acomprehensive,multiscaletooldesignedforsolvingdist
	-

	Dr.ShresthaisaresearchscholaratSWES,UF.Hisresearchinterestsincludeeco-hydrologyanditsmodeling.Hehasover10yearsofexperienceconductinghydro-meteorologicalmeasurementsinNepal,includingnumerousfieldcampaignsforhigh-andlow-flowmeasurements,glaciermassbalanceassessments,andmeteorologicalstationmaintenanceinruggedterrain.
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	EcotoxicologicalImpactsofPFASMixtures:MechanisticInsightsfromMenidiaberyllinaAmandaL.Sills,KatherineDelizQuinones
	UniversityofFlorida,Gainesville,FL,USA
	Per-andpolyfluoroalkylsubstances(PFAS),oftencalled“foreverchemicals,”areaclassofabout15,000syntheticcompoundsvaluedfortheirresistancetoheat,water,andoil.Thesesamepropertiesmakethemhighlypersistent,allowingPFAStoaccumulateinorganismsandbiomagnifythroughfoodwebs.Inaquaticecosystems,PFAScanimpairgrowth,reproduction,andimmunefunction,withhigher-orderspeciesandultimatelyhumansfacingdisproportionaterisks.Despitetheirwidespreadpresence,ecotoxicologicalresearchhaslargelyfocusedontwolegacycompounds,perfluorooctanoic
	ThisresearchaimstofillthesegapsbyevaluatingtheaquatictoxicityofPFASmixturesthroughanacuteecotoxicitystudyonMenidiaberyllina.Objectivesinclude(1)determinetheconcentrationsatwhichmixturescausemeasurableharmtoaquaticspeciesand(2)identifytoxiceffectsandunderlyingbiochemicalpathways.Theapproachintegratesstandardaquatictoxicitytestingwithmolecularanalysestolinkorganism-levelresponsestomechanisticpathways.WehypothesizethatPFASmixturesproduceadditiveeffectsatconcentrationslowerthanthosepredictedfromsingle-compoundd
	AmandaSillsisasecond-yearPhDstudentinEnvironmentalEngineeringwhoseresearchinvestigatestheeffectsofPFAScontaminationonecosystems.SheconductsaquatictoxicitystudiestoexaminePFASbioaccumulation,biomagnification,anddose-dependentresponsestobetterunderstandhowthesepersistentchemicalsmovethroughfoodwebsandimpactaquaticorganisms.
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	DepartmentofAgronomy,UF/IFASWestFloridaResearchandEducationCentre,Jay,FLSoil,Water,andEcosystemSciencesDepartment,UniversityofFlorida,Gainesville,FLUF/IFASRegionalCropIntegratedPestManagement(IPM)Agent,NorthwestDistrictUF/IFASCenterforLandUseEfficiency,Gainesville,FL
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	ForcottonproductioninFlorida,currentnitrogen(N)fertilizerrecommendationis60lbs.Nacreandhasnotchangedinthelast40years.However,changesinculturalpractices,developmentofnewcultivars,andgrowerdissatisfactionwithexistingrecommendationsindicatedaneedforreassessmentofthisrate.Thereby,researchwasconductedin2022and2023toreassesstheNrequirementforcottonproductioninFloridaandtomovetowardsayield-goalbasedNrecommendation.Astudywasconductedattwolocationstore-evaluatecotton[cv.DeltaPine2038B3XF(DP2038)]responsetosixNrates(
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	Dr.HardeepSinghisanAssistantProfessorandCroppingSystemsSpecialistattheUniversityofFlorida’sWestFloridaResearchandEducationCenter.Hisresearchfocusesondevelopingbestmanagementpracticesforrowcrops,includingoptimizingnutrientuse,improvingsoilhealth,andenhancingsustainabilityandresource-useefficiencyinsoutheasternU.S.agriculture.
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	RakeshSinghandVivekSharma
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	PricesionWaterManagementLab,AgricultutalandBiologicalEngineeringDepartment,UniversityofFlorida,Gainesville,FL,USA
	Irrigatedcornonsandy,karsticsoilsinNorthFloridacreatesarapidpathwayfromfieldtogroundwaterandtothesprings,makinggroundwaterprotectionamanagementpriority.Wereportathree-season(2023–2025)randomizedcompleteblocktrialevaluatingsixnitrogenplacementstrategiesatafixedrate(269kgNha⁻¹):conventionalfertigation,conventionalbanding,CRFbroadcast,CRFside-dress,CRFside-dressincorporated,anda0-Ncontrol.Usingweatherrecords,soilnitrateprofiles(0–120cm),continuousplotmonitoring,andlysimeterwaterqualitydata,weclosedseasonalnitr
	:RakeshSinghisaPh.D.candidateinAgricultural&BiologicalEngineeringatUF/IFASstudyingnitrogen–waterinteractionsinirrigatedsandysoils.Hismulti-yearfieldtrialsapplyfield-measuredbalancestoproduceauditabledrainageandnitrate-lossmetrics,advancing4Rnutrientstewardshipandprecisionirrigation,usingDSSATandmachinelearning.
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	UniversityofFlorida,Gainesville,FL,USAUniversityofNotreDame,NotreDame,INUSA
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	TheTampaBay(TB)regionisknowntobeaheavilypollutedareaduetoitshighdensityofpollutionsourcesadjacenttothebay.Thesepollutionsourcesposegreatthreatstothebay,whichisvitalforboththeenvironmentalhealthoftheecosystem,butalsoforthecitizenswhorelyonthebayfordrinkingwater,food,agriculture,recreation,andtourism.Todate,thereislimitedknowledgeofthepresenceandconcentrationofper-andpolyfluoroalkylsubstances(PFAS)intheTampaBayregion.Thus,theprimaryobjectiveofthisstudywastocomprehensivelyfocusonthecharacterizationofPFASinsurf
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	ThomasSinkwayisaPh.D.candidateinthefinalsemesterofhisprogram.Histhesisisfocusedontheidentification,quantitation,andoptimizationofestablishingthefateofemergingcontaminantssuchasper-andpolyfluoroalkylsubstancesordrugsofabuseinsurfacewaters.
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	U.S.ArmyCorpsofEngineers,Jacksonville,FL,USAU.S.ArmyCorpsofEngineers,Jacksonville,FL,USA
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	ThecomplexnatureofresiliencechallengesfacedbycommunitiesinSoutheastFloridaandthewaythe
	U.S.ArmyCorpsofEngineers(USACE)CivilWorkssupportbuildinglongtermresilience,whichrequirestheinvolvementofmultipleUSACEmissions.ProjectsfocusedonAquaticEcosystemRestoration(AER),CoastalStormRiskManagement(CSRM),FloodRiskManagement(FRM),Navigation(NAV)andContinuingAuthorityProgram(CAP)areongoingwithintheregion.Duetothecomplexityoftheseprojects,withdifferentmissions,invariousphasesofimplementation,integrationofUSACEprojectsisneededtoensurethattheprojectsplanningobjectivesacrossmultiplethesemultiplemissionsareme
	JenniferSmithisaprojectmanagerwithover20years’experienceasawetlandscientist.Shehasmanagedmultipleresiliencystudiesdevelopingstructural,non-structural,andnature-basedfeaturestore-establishnativeriparian,upland,andriverinehabitatsandpromotefloodriskmanagement,waterstorage,andhabitat,whileimprovingrecreationalandnavigationalbenefits.
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	TaranaA.SolaimanandAnaCarolinaCoelhoMaran
	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USA
	Theincreasingfrequencyandseverityoffloodeventshaveemphasizedtheurgentneedtodevelop,refurbish,andenhanceessentialfloodcontrolinfrastructure.Aginginfrastructurealongwithchangingclimaticandhydrologicconditions,exposecommunitiestoincreasingrisks,threateningpublicsafety,economicstability,andvitalservices.Advancingprojectsfromconcepttoconstructiondemandsacoordinated,multidisciplinaryapproachaddressingtechnical,regulatory,financial,andsocialconsiderations.
	Successfulimplementationdependsonsecuringfunding,developingdesignthatoutlinescriteria,assumptions,methodologies,datasourcesandevaluationofalternatives.Navigatingpermittingrequirements,ensuringenvironmentalcompliance,andengagingdiversestakeholdersearlyisalsocritical.Comprehensivehydrologicandhydraulicanalysis,risk-basedassessments,andadaptabledesignalternativesmustconsiderfuturechallengeslikesealevelrise,extremerainfall,populationgrowth,andlandusechanges.Effectivecollaborationamongpublicagencies,privatesecto
	Thispaperhighlightstheeffectivenessofmodernprojectdeliverymethods,inacceleratingtimelineswhilemaintainingsafetyandenvironmentalstandards.Italsoemphasizestheroleofreal-timedata,advancedmodelingtools,andadaptiveinfrastructuredesignsinenhancingfloodcontrolsystemsthatareresponsivetoevolvingrisks.
	Whileplanningsetsthestrategicframework,implementationtransformsconceptsintooperationalinfrastructurethroughdetailedengineering,procurement,andconstructionguidedbycurrentcodes,technicalstandards,andsustainabilitygoals.Theprocessinvolvessecuringmulti-sourcefunding,obtainingpermits,negotiatingandacquiringrequiredlandandcoordinatingwithrelevantstakeholderstoadapttofieldconditionsandevolvingprojectneeds.
	Throughcasestudies,thispaperdemonstrateshowearlycollaboration,innovativedeliverymethods,andintegratedstrategiescanstreamlinesustainablefloodinfrastructureenhancements.Aproactiveandcoordinatedapproachisessentialtosafeguardcommunities,minimizeeconomiclosses,andbuildresilientsystemsforfutureclimatechallenges.
	Dr.SolaimanisaPrincipalProjectManagerandaWaterResourcesEngineerwith18+yearsofpublicandprivatesectorexperienceinplanning,modeling,designing,andimplementingwaterinfrastructureprojectswithspecialfocusonfutureclimateconditions.Shespecializesinecosystemrestorationandresiliencyimplementation.Shecurrentlyoverseesgrant-fundedinitiativesandprovidesstrategic,grantandprojectmanagementsupportforresiliencyimplementationeffortswithintheOfficeofDistrictResiliencyandFloodControlPlanning.
	BIO:

	Dr.JamesSorensen
	BritishGeologicalSurvey,MacleanBuilding,Wallingford,OX108BB,UK
	Rapiddetectionoffecalcontaminationremainsacentralchallengeinsafeguardingglobalwaterquality.Conventionalmicrobiologicaltests,thoughreliable,areslow,resource-intensive,andunsuitableforreal-timeriskmanagement.Overthepastdecade,agrowingbodyofresearchhasdemonstratedthatfluorescencespectroscopy—specificallythemeasurementoftryptophan-likefluorescence(TLF)—canserveasanear-instantaneousindicatoroffecalpollutioninbothsurfaceandgroundwatersystems.
	TLFisabundantinhumanandanimalwasteandcorrelatesstronglywiththermotolerantcoliformand,specifically,E.coliconcentrations.FieldandlaboratorystudiesacrossdiversehydrologicalandclimaticcontextsconsistentlyshowthatelevatedTLFintensitysignifiesheightenedmicrobialrisk.Portable,low-powerfluorometerscannowmeasurethissignaldirectlyinsitu,providingcontinuous,reagent-freedatasuitableforintegrationwithdigitalmonitoringandearly-warningsystems;therefore,offeringclearadvantagesforpublichealthprotectionandcatchmentmanagement
	Fluorescencespectroscopythereforerepresentsaparadigmshiftinwaterqualityassessment,enablingproactiveandadaptivemanagementofmicrobialcontamination.Continuedresearchanddeploymentofthesetechniqueswillenhanceourabilitytomonitor,predict,andultimatelypreventfecalpollutionevents,supportingprogresstowardresilient,safelymanagedwatersystemsworldwide.
	Dr.JamesP.R.SorensenisaHydrogeologistattheBritishGeologicalSurveyspecializingingroundwaterquality,monitoring,andnovelfieldtechniques.Hisresearchincludesafocusonfluorescencespectroscopyforreal-timedetectionoffaecalcontaminationandthesustainablemanagementofgroundwaterresourcesunderchangingenvironmentalandclimaticconditions.
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	SandieWill,CatherineWolden,RobinSpeidel
	SouthwestFloridaWaterManagementDistrict,Brooksville,FL,USA
	Theefficientandstrategicuseofwaterresourcesdataiscriticalforeffectivemanagementdecisions.In2013,theSouthwestFloridaWaterManagementDistrict(SWFWMD)implementedtheWaterResourcesDataCollectionAssessmentProcess(WRDCAP)tosystematicallyreviewandalignallresourcemonitoringactivities–includingsurfacewater,groundwater,andrainfall–withstrategicgoals,ensuringdataqualityandcostcontrol.WRDCAPemploysatransparent,repeatablemethodologythathascontinuallyevolved,adaptingfrominitialcomprehensivereviewstostructuredthree-yeareval
	RobinSpeidel,P.G.,isaProfessionalGeologistattheSouthwestFloridaWaterManagementDistrict.Hisroleisoverseeingregionalgroundwaterqualitymonitoringacross16counties.HeholdsaBSinGeologyandactivelycontributestostatewidedatastandardsandspringsinventory.HealsochairstheUSFGeologyAlumniSociety,mentoringfuturegeologists.
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	UniversityofFlorida,CitrusResearchandEducationCenter,700ExperimentStationRoad,LakeAlfred,FL33850UniversityofFlorida,DepartmentofAgriculturalandBiologicalEngineering,POBox1100570,Gainesville,FL32611UniversityofFlorida,HorticulturalSciencesDepartment,POBox110690,Gainesville,FLUniversityofFlorida,GulfCoastResearchandEducationCenter,14625CR672,Wimauma,FL33598
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	Theestablishmentofstrawberrytransplantsusingimpactsprinklersisawater-intensiveprocessthatcangeneraterunofforexcessiveinfiltration,whichmayleadtonutrientleachingdependingonthesoil'shydraulicproperties.Measuringinfiltrationandrunoffdirectlyinstrawberryfieldsduringestablishmentiscomplexandimpracticalduetoplasticmulchcoveringthebedsandfurrowgeometrylimitinginstrumentation.Therefore,usingmodelslikeHYDRUS-1Discrucialtopredictsoilwaterdynamicsunderdifferentirrigationsystemsandrates.Thisstudycomparedtheperformanceo
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	Dr.StFortisapostdoctoralresearchassociateattheCitrusResearchandEducationCenter,wherehemodelsnutrientfateincitrusandbamboogrowninFlorida’ssandysoils.Hehasextensiveexperienceinirrigationmodeling,soil-waterdynamics,andsustainablecropproduction,contributingtoimprovedagriculturalpracticesinsubtropicalsystems.
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	ElizabethStaugler,AlexandriaG.Hounshell,MadisonHorgan,ChristopherL.Cummings,AlanJ.Kennedy,YanfeiWang,KathrynCoyne,KayteePokrzywinski
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	FloridaSeaGrant,UniversityofFlorida,Gainesville,FL,USANationalCentersforCoastalOceanScience,NationalOceanicandAtmosphericAdministration,Beaufort,NC,USAU.S.ArmyEngineerResearchandDevelopmentCenter,EnvironmentalLaboratory(ERDC-EL),Concord,MA,USAU.S.ArmyEngineerResearchandDevelopmentCenter,EnvironmentalLaboratory(ERDC-EL),Vicksburg,MS,USASchoolofMarineScienceandPolicy,UniversityofDelaware,Lewes,DE,USA
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	Effectivestakeholderengagementiscriticalforthesuccessfuldevelopmentandimplementationofnovelenvironmentaltechnologies,especiallyforecologicallysensitivechallengeslikeharmfulalgalbloom(HAB)control.DinoSHIELDisaninnovativeBiologicalHABcontrolstrategydesignedtomitigategrowthoftoxicdinoflagellates(e.g.,Kareniabrevis)byreleasinganaturallyderivedalgicide,IRI-160AA,producedbyShewanellasp.IRI-160,immobilizedwithinanon-toxichydrogelforcontrolledmarineapplication.Thisstudymarksthefirstapplicationofstakeholderdriventec
	Pre-andpost-workshopsurveyresultsshowedthat97%ofparticipantsgainedabetterunderstanding,and85%feltmorecomfortablewithDinoSHIELDafterengagement.Inaddition,stakeholderfeedbackobtainedduringtheworkshopserieshelpedshapefutureR&Dpriorities,includingalternativedeploymentmethods,ecologicalriskassessment,andlong-termsustainability.
	OngoingR&Dupdatessenttoworkshopparticipantscontinuetosupporttransparencyandtrust,illustratinghowiterativeengagementenablesresponsibleinnovationbyaligningtechnologydevelopmentwithsocietalandmanagementneeds.Thisapproachmovesbeyondtypicaloutreachactivitiestoco-produceknowledgeandco-designsolutions,andoffersareplicablemodelforintegratingstakeholderinputintoenvironmentaltechnologyR&D.TheRRI-guideddevelopmentofDinoSHIELDR&DprovidesavaluableblueprintforadvancingmarineHABcontroltechnologiesresponsibly.
	ElizabethStaugleristheNOAAHarmfulAlgalBloomLiaison,apartnershippositionservingaslinkbetweenNOAANCCOSandSeaGrantprograms.Withover20yearsofexperienceinstakeholderengagement,sheleadseffortstoassessstakeholderneeds,shareNCCOSresearchandobtainfeedbacktodrivecontinuedresearchandrefinements.
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	MayaStuhlmann,MaksymilianKruc,NolanNguyen,JunKim
	FloridaPolytechnicUniversity,Lakeland,FL,USA
	Rareearthelements(REEs)arecriticalcomponentsinmoderntechnologies,suchassmartphones,LEDlights,andelectricvehicles.Currentextractionmethodsarechallengingduetotheirwidespreadandlow-concentrationoccurrencesintheenvironment.Globalsuppliesremainconstrainedduetolimitedreservesandenvironmentallyunfavorableminingpractices.ExistingREEs-recoverymethodsareoftenenergy-intensive,chemicallydemanding,andcostly.Thereisaneedforsustainabletechnologythatenablestherecoveryofthesecriticalmaterialswhileprotectingwaterresources.Th
	Initialexperimentsfocusoncyclicvoltammetryanalysisusingcarbonelectrodes.Thisestablishesabaselineforelectrochemicalbehaviorandensuresproperoperationoftheelectrosorptionprocessinsidethereactor.Furtherworkwillbedonetoevaluateionseparationperformancetodeterminethepotentialofthesystemforrareearthelementrecovery.ThesystemisanticipatedtodemonstratemeasurablesorptionofREEsfromaqueoussolutions,providinginsightintoitspotentialrecoveryschemeforvariousREEs.
	Thisworkdemonstratesthefeasibilityofaporouscarbon-basedelectrochemicalreactorasasustainableapproachtorecoveringREEsfromprocesswater.Byprovidingamethodthatcombineswaterpurificationandresourcerecovery,thissystemcouldcontributetomoresustainablewaterandresourcemanagementinFlorida.
	MayaStuhlmannisaseniorenvironmentalengineeringstudentatFloridaPolytechnicUniversity.ShehascompletedtwoNASAL’SPACEprogramsasProjectManagerandLeadSystemsEngineer,andanREUatFIU.Herresearchfocusesonwatertreatmentprocessesandresourcerecovery.Sheispassionateaboutadvancingsolutionsforcleanwater.
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	GustavoA.Suarez-Narvaez
	UnitedStatesArmyCorpsofEngineers,Jacksonville,FL,USA
	TheCentralandSouthFlorida(C&SF)Project,authorizedbytheUSCongressbeginningin1948,isalarge-scale,multi-purposewaterresourceinitiativecollaborativelymanagedbytheU.S.ArmyCorpsofEngineers(USACE)andtheSouthFloridaWaterManagementDistrict(SFWMD).Originallydesignedtoserveapopulationofapproximately2million,theC&SFProjectprovidescriticalfloodcontrol,watersupply,andecosystemsupportacrossSouthFlorida.Thesystemcomprisesapproximately2,175milesofcanals,2,130milesoflevees,89pumpstations,and915watercontrolstructures,integrat
	ThisFloodResiliency(Section216)studyassessesthefeasibility,environmentalacceptability,andeconomicjustificationforfederalinvestmentinenhancedFloodRiskManagement(FRM)measures.ThestudyfocusesonMiami-DadeCounty,Florida,evaluatingalternativestomitigateincreasingfloodrisksandassociatedeconomicdamagesresultingfromfactorssuchasextremeweatherevents,sealevelchange,landdevelopment,andpopulationgrowth.
	Mr.GustavoA.Suarez-Narvaez,P.E.,servesasthePlanningTechnicalLeadfortheUSACE,JacksonvilleDistrict.Aprofessionalengineerwithapproximately20yearsofcombinedexperienceintheprivate,state,andfederalsectors,withexpertiseinhydrologicandhydraulicdesign,riskassessments,andwaterresourceplanningandpolicy.
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	GabrielaSullivan,SadieHundemer,PaulMonaghansandBasilV.IannoneIII
	UniversityofFlorida,Gainesville,FL,USA
	Outdoorlandscapescanaccountforupto70%ofhouseholdwateruse;therefore,thesustainabledesignandmanagementofurbanlandscapesiscriticaltoreducingFlorida’sgrowingwaterdemands.However,inrecentyears,differencesinstakeholderperspectivesonthefutureofFlorida’surbanlandscapes,particularlyresidentiallawns,havebecomeapparent.Currently,stakeholders,likedevelopers,countyofficials,andgreenindustrybusinessownersinLakeCounty,Florida,areinconflictoverproposedlandscapecodesforWellnessWay,amaster-plannedcommunityinsoutheastClermont
	Tounderstandstakeholders’perceptionsofsustainableurbanlandscapesandworktowardshareddefinitionsandapproaches,weconducted24in-depth,semi-structuredinterviewswithstakeholders,includingmembersandleadersoftheFloridaNurseryGrowersandLandscapeAssociation(FNGLA),UF/IFASexperts,governmentofficials,homeownerassociations,builders,anddevelopers.Participantswereselectedusingcriterionsamplingbasedontheirstakeholderself-identityandinstitutionalleadership.Eachparticipantchoseasustainableurbanlandscapeasthelocationforawalki
	GabrielaSullivanisagraduatestudentinagriculturaleducationandcommunications.HerresearchcentersonunderstandingstakeholderperspectivesandtheconflictsurroundingsustainableurbanlandscapesinFlorida.SullivanpreviouslyservedasWaterResourcesConservationCoordinatorforaFloridapublicutility,wheresheworkedwithstakeholderstoincreaseresidentialwaterefficiencythrougheducationandcommunicationcampaigns.
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	QingSun,WeiJin,EdwardsW.Carter
	St.JohnsRiverWaterManagementDistrict,Palatka,FL,USA
	Aspringshedisdefinedasthoseareaswithingroundwaterandsurfacewaterbasinsthatcontributetothedischargeofthespring(FloridaGeologicalSurvey,2003).Inthisstudy,aspringshedisdefinedastheareawithintheUpperFloridanAquifer(UFA)wheregroundwaterdischargestothespring(s).
	TheobjectiveofthisstudyistodelineatespringshedsintheUFAcapturinggroundwaterforSilverGlenSprings,AlexanderSprings,VolusiaBlueSpring,DeLeonSprings,GeminiSpringsandspringswithintheWekivaRiverBasin.Therearefourregionalgroundwaterflowmodelsthatincludethesesprings-theNorthFloridaSoutheastGeorgiamodel,theEast-CentralFloridaTransientExpandedmodel,theVolusiaCountymodel,andtheCentralSpringsModel.ThesemodelsandtheparticletrackingprogramMODPATHwereusedtodelineategroundwatercontributionareasforthesesprings.Therewerediff
	Dr.Sunisaseniorengineerscientistwithmorethan20yearsofexperienceinwaterresourcestudiesofgroundwaterflowandtransportmodels,integratedsurfaceandgroundwatermodels,saltwaterintrusion,andwatersupplyanalysis.
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	TheSt.LucieEstuaryisasubtropical,anthropogenicallyinfluencedestuaryonthesoutheasterncoastofFlorida.Thissystemfacesnumerousissuesincludingharmfulalgalbloomsandhypoxiadrivenbyacomplexseriesoffreshwatercontributors,seasonality,andvariableresidencetimes.Theseissueshavepromptedtheneedtobetterpredictchangesinwaterquality.Thisworkwasconductedaspartofalargerproject(CLOSE-HABS)focusedonaddressingthisneedthroughmonitoringandmodeling.Overtheperiodofstudy,May2023toDecember2025,managementoftheestuarychanged(LakeOkeechob
	MadelineisafirstyearPhDstudentinESSIEwithafocusonnutrientdynamicsandtransportinsalinityvariablesystemssuchasestuaries.
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	MarySzafraniec,ReneePrice
	ResourceEnvironmentalSolutions,Tampa,FL,USA
	Implementedthroughapublic-privatepartnership(P3)betweenMartinCountyandResourceEnvironmentalSolutions,LLC(RES),thispilotprojectwilldemonstrateanature-basedapproachtoimprovingregionalwaterqualitybyenhancingaone-milesegmentoftheS-1CanalinMartinCounty,Florida.Thecanaldrainsapproximately1,000acresofagriculturallandanddischargestotheC-44CanalandultimatelytheSt.LucieRiver,whichhasanadoptedTotalMaximumDailyLoadandaBasinManagementActionPlan(BMAP).Theprojectemploysamultistagechanneldesign—astreamrestorationtechniquet
	ThisP3pilot-scaleprojectencompassesdesign,permitting,construction,monitoringtoestablishnutrientloadreductionefficiencies,andlong-termoperationsandmaintenance.Themultistagechanneldesignslowswatervelocities,increasesresidencetime,andenhancescontactwithaquaticvegetation,promotingsedimentation,biogeochemicalprocessing,nutrientuptake,anddenitrification.Anticipatedbenefitsincludeloadreductionsintotalnitrogen(TN),totalphosphorus(TP),andtotalsuspendedsolids(TSS),deliveredfromthewatershed,whichwillbedevelopedfromaro
	Dr.MarySzafraniec,NationalDirectorofWaterSolutionsatRES,leadslarge-scalecollaborativeeffortstoimplementinnovative,science-basedecologicallyengineeredsolutionsforimprovingaquaticecosystemsandwaterresourcesustainabilityinFloridaandbeyond.
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	ShisbethTabora-Sarmiento,SarahRobinson,FranciscoPaneques,JeantelCheramy,NicoleWinn,ThomasSinkway,TaraSabo-Attwood,LindaCotler,JohnBowden,JosephH.Bisesi
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	UniversityofFlorida,Gainesville,FL,USABrownUniversityHealth,Providence,RI,USAUniversityofSouthCarolina,Columbia,SC,USA
	1
	2
	3

	Substanceuseremainsagrowingpublichealthchallengeglobally,demandinginnovative,data-drivenapproachesforcommunity-levelsurveillance.Wastewater-basedepidemiology(WBE)hasemergedasaneffectivemethodtoassessdrugconsumptiontrendsthroughchemicalindicatorspresentinmunicipalwastewater.Byintegratingenvironmentalmonitoringwithpublichealthscience,WBEoffersascalableapproachforreal-timepopulationassessment.However,thecomplexityofwastewatermatricesintroducesanalyticalchallengesrelatedtorecoveryefficiency,analytestability,and
	Dr.ShisbethTaboraisaPostdoctoralAssociateattheUniversityofFlorida’sCenterforAquaticandInvasivePlants.Herresearchspanswastewater-basedepidemiology,aquatictoxicology,andinvasivespeciesmanagement,advancinginterdisciplinaryapproachesforunderstandingchemicalandBiologicalstressorsinaquaticsystems.
	BIO:

	PatrickTara,andMaryGerlach
	INTERA,SouthernDivision,Gainesville,FL,USA
	AspartoftheSouthwestFloridaWaterManagementDistrict(SWFWMD)MinimumFlowandLevel(MFL)program,theUpperWithlacoocheeRiverHEC-RASmodelunderwentacomprehensivereconstructionandrecalibrationeffort.Acriticalreviewofthepreviousstudyidentifiedkeyissueswithmodelcalibrationandconceptualization,whichhaddividedtheriverintothreeseparatedomains:theUpper,Middle,andLowersegmentsoftheUpperWithlacoocheeRiver.Dividingtheriverintoseveralsegmentscreatedinternalboundaryconditionsthatlimitedandinterferedwiththeapplicationofthemodelst
	Toaddresstheselimitations,theredevelopmenteffortcombinedthethreedomainsintoonesingle,comprehensivemodelthatencompassedtheentiredomainof77milesofriverchannel.Updatesincludedrevisedcrosssections,Removalofinternalboundaries,andimplementationoftimevaryingboundaryconditionstocaptureinteractionswithlateralsystemssuchastheTsalaApopkaChainofLakes,LakePanasoffkeeaswellasmanytributaries.ThestructureoperationschedulewasalsoprogramedintoHEC-RAStodynamicallyrepresenttheoperationofthestructure.
	There-calibrationwasperformedusinganun-steadyapproachcalibratingthemodelparameterstoachieveagoodfitwiththeobservedstagedata.Thecalibrationwaschallengingduetothecomplexinflowsandperiodswheretheriveroccasionallydriedout.Rankedpercentileflowswerethenusedtodefinetheinundatedarea.TheinundatedfloodplainwasusedtoconstraintheMFLcriteria.
	NicholasTaylor,KirstenBurnsandMicheleNeibergs
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	UniversityofFlorida,Gainesville,FL,USACarolloEngineers,Orlando,FLUSA
	1
	2

	Floridahasbecomethenation’sfastestgrowingstate,whilesweepingregulatorychangesandincreasinglyextremeweathereventshavereshapedpublicwaterutilities.Thesedynamicsposeacomplexplanningpuzzle:utilitiesmustsupportrapidpopulationgrowth,buildresilientsystemsthatwithstandhurricanesanddroughts,andmeetevolvingregulatorymandates—especiallythecriticalgoalofeliminatingnonbeneficialdischargeofreclaimedwaterby2032underFLSenateBill64.Thislegislationpromotesbeneficialreusetoreducedemandonlimitedfreshwatersuppliesandprotectrece
	Manyutilitiesplantoexpandreclaimedwaterdeliverytonewcustomers,dovetailingwithongoingexpansionsofpotableandwastewaterinfrastructure.Rapidsuburbandevelopment—particularlysinglefamilyresidential(SFR)projects—hasamplifiedtheneed,yethistoricaldatashowSFRsconsumemorereclaimedwaterthantheyproduce,becausethesupplyoftreatedwastewaterislimited.Consequently,aonetoonewastewater–reclaimedwaterconnectionforallnewdevelopmentisunlikely.
	ThispresentationexaminesthesupplydemandimbalanceandseasonalavailabilityconstraintsthatOSAVprogram—coveringstate,local,andwatermanagementdistrictsources—theanalysisincludesutilitieswithreclaimedwaterconnectionsrangingfrom1,600to40,000.Weevaluatehowreclaimedwaterratesinfluenceusage,howirrigationrateestimatesshiftbetweenolderandnewerdevelopments,andhowirrigablelotsizeestimatesevolve.ThefindingsprovideactionableinsightsforutilitiesworkingtowardtheSB64mandatewhilenavigatinggrowth,resilience,andeconomicchallenges
	accompanyreclaimedwaterexpansion.DrawingondatafromtheUniversityofFlorida’sH
	2

	Dr.TaylorisaUF/IFASstatespecializedextensionagentwhoseresearchfocusesonutilitydataanalysisforOSAVExtensionprogram,offeringstatewidedatatoolsandinsightsthathelputilities,governmentagencies,andextensionagentsoptimizeregionalwaterconservationefforts.
	BIO:
	waterandenergyconservationandland-developmentimpactevaluation.HeleadstheH
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	BewuketB.Tefera,JaneSouthworth,JoannMossa,MashoukurRahaman,MohammadSafaei,DiYang,ShankarKaruppannan
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	DepartmentofGeography,UniversityofFlorida,Gainesville,FL,UnitedStates
	1

	DepartmentofAppliedGeology,SchoolofAppliedNaturalScience,AdamaScienceandTechnologyUniversity,Adama,
	2

	Ethiopia
	Groundwaterresourcesarevitalforhumanandenvironmentalneeds,especiallyinhumidandsemi-aridregions.Conventionalgroundwaterqualitymodels,includingstatisticalandsingle-algorithmmachinelearningtechniques,oftenlackaccuracy,interpretability,andscalability.ThisstudypresentsanadvancedensemblemachinelearningframeworkforassessinggroundwaterqualityinEthiopia'sUpperAwashRiverbasin,Africa.TheEntropyWeightedWaterQualityIndex(EWQI)consolidates13hydrochemicalparameters,includingelectricalconductivity,totaldissolvedsolids,pH,a
	ThanapornThongthum,BenjaminD.Anderson
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	DepartmentofEnvironmentalandGlobalHealth,CollegeofPublicHealthandHealthProfessions,UniversityofFlorida,Gainesville,FL,USAEmergingPathogensInstitute,UniversityofFlorida,Gainesville,FL,USA
	1
	2

	Escherichiacoli(E.coli)isakeymicrobialindicatoroffecalcontaminationandausefulproxyforassessingmicrobialwaterqualityrisksinaquaticecosystems.ThisstudyaimstocharacterizethespatialdistributionofE.coliinU.S.surfacewatersanddevelopgeospatialmodelingapproachestoidentifyhotspotsandenvironmentaldriversofelevatedabundance.Byintegratingwaterqualitydata,landuseinformation,andpollutionsourceindicators,thisworkseekstoestablishaspatiallyexplicitframeworkforpredictingmicrobialcontaminationrisksandsupportingwaterqualityman
	Asapreliminaryanalysis,E.coliabundancedatafromtheU.S.EPAWaterQualityExchange(2018–2024)werecompiledandevaluated.MeanE.coliconcentrationsincreasedfrom1,281CFU/100mL(2018–2020)to1,499CFU/100mL(2022–2024),withcomparableincreasesinmedianandinterquartileranges.Histogramanalysisrevealedanon-normaldistribution,supportingtheuseoflogtransformationinsubsequentstatisticalmodeling.Forspatialanalysis,datawereaggregatedbysiteand30-dayperiods,andspatialweightsweredefinedusingthefivenearestneighbors.TheGetis-OrdGi*statisti
	TheseresultsdemonstratestrongspatialstructureinE.colidistributionacrossfreshwatermonitoringsitesinthelowerSt.JohnsRiver,suggestingthatlocallanduseandhydrologicalconnectivityinfluencemicrobialcontaminationpatterns.Thenextphasewillintegratesite-levelenvironmentalvariables—suchasnutrientlevels,temperature,andlandcover—tobuildpredictivespatialmodelsofE.coliabundanceandrisk.Thisworkprovidesafoundationfordynamic,spatiallyinformedwaterqualityassessmenttoolsthatcanenhancesurveillanceandmanagementofmicrobialcontamin
	BIO:Thanaporn(May)ThongthumisaPhDCandidateinPublicHealth(OneHealthConcentration)studyinghowlanduse,waterquality,andpollutionsourcesinfluencemicrobialcommunitiesinaquaticecosystems.Herresearchintegratesstatisticalandgeospatialapproachestoimproveunderstandingandpredictionofwaterbornemicrobialrisks.
	DiTian,SudhanshuKumar,andKyleLesinger
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	AuburnUniversity,Auburn,Alabama,USANowatUniversityofAlabama,Huntsville,Alabama,USA
	1
	2

	Flashdroughtsposegrowingchallengesforwater,agricultural,andecosystemmanagementduetotheirrapidonset,intensifyingvariability,andlimitedpredictability.Thispresentationhighlightsrecentadvancesindeeplearningformonitoringandforecastingflashdroughts.Formonitoring,weintroduceDEMS(DeepLearningEmulatorforMonitoringSoilMoisture),whichlearnsspatiotemporalsoilmoisturedynamicsfromphysics-basedlanddataassimilationsystems(LDAS)andtransfersthatknowledgetofine-scalesatelliteanddigitalsoildatathroughtransferlearning.DEMSgener
	Dr.DiTianisanAssociateProfessorintheDepartmentofCrop,Soil,andEnvironmentalSciencesatAuburnUniversity.Hisresearchfocusesonhydroclimatology,integratingterrestrialhydrology,climatology,datascience,andartificialintelligencetounderstand,monitor,andpredicthydroclimatedynamicsandextremes(e.g.,drought)drivenbyland-atmosphereinteractionsandteleconnections.
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	G.Tiwana,G.Golmohammadi,S.Mostafa,S.Shaghaghi,N.Ghimire,S.Kumar
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	UniversityofFlorida,Gainesville,FL,USANorthFloridaResearchandEducationCenter-SuwanneeValley,UF/IFAS,LiveOak,FL,USA
	1
	2

	FieldcornproductioninFlorida,primarilyusedforsilage,isvitalforsupportingthelocalbeefanddairyindustries.Withincreasingdemandforhigh-qualityanimalfeed,optimizingfertilizationmanagementiscrucialtomaximizeyieldwhileminimizingenvironmentalimpacts.Thisstudyinvestigatestheeffectsofnitrogenfertilizerapplicationsonsilagecornyield,nutrientuptake,andwaterqualityinanexperimentalfarmatRangeCattleResearchandEducationCenterattheUniversityofFlorida.Sevennitrogentreatments,rangingfrom0to420lb/acre,wereappliedinsplitdosesatk
	Iamafirst-yearmaster’sstudentintheDepartmentofSoil,Water,andEcosystemSciences,maintainingaGPAof4.0.Mycommitmenttoadvancingsustainableagriculturalpracticesthroughinnovativesoilmanagementtechniquesisdemonstratedbymyresearchonoptimizingnutrientcyclingtoenhanceecosystemresilience,whichIpresentedattheFLASABE2025andGraduateResearchForum2025conferences.
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	DavidTomasko,MikeWessel,JonPerry,ChrisAnastasiou,andRyanGandy
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	EnvironmentalScienceAssociates,Tampa,FL,USA
	1

	SouthwestFloridaWaterManagementDistrict,Brooksville,FL,USA
	2

	SarasotaBayEstuaryProgram(SBEP),Sarasota,FL,USA
	3

	ThispresentationsummarizesrecenteffortstodevelopandthenimplementaPollutantLoadReductionGoal(PLRG)forSarasotaBay,focusedonloadsofDissolvedInorganicNitrogen(DIN).Comparingdatafromanidentifieddegradedperiodof2013to2019againstanidentifiedreferenceperiodof2006to2012,annualaverageconcentrationsofTotalNitrogen(TN)were12to35%higherduringthedegradedperiod.Annualaveragechlorophyll-a(Chl-a)concentrationswere24to45%higheracrossmostbaysegments,comparingvaluesfromthedegradedperiodtothepriorreferenceperiod.Wheredatawereav
	NgocTrieu,OsamaM.Tarabih,MauricioE.Arias,QiongZhang
	DepartmentofCivilandEnvironmentalEngineering,UniversityofSouthFlorida,Tampa,FL,USA
	Modelsarecriticaltoolsinwaterresourcesmanagement,astheysimulatephysicalprocessesandgeneratetime-seriesdataforkeywaterparameters.Additionally,theyenableanalysisofclimateandland-useimpactsonquantityandqualityofwater,particularlyforregionswithlimitedobservationaldatasets.Whilethevarietyofmodelsprovidesflexibilitytoaddressdiverseobjectives,italsopresentschallengesinselectingthemostsuitabletoolforspecificcasestudies.Thus,thisstudyaimedtosynthesizerecentresearchonwatershedmodelinganddevelopatooltoassistresearcher
	NgocTrieuisacivilengineeringstudentattheUniversityofSouthFlorida.Shecontributedtodevelopingawebplatformthatevaluatesthecapabilitiesof54watershedandwaterbodymodels.Herresearchalsofocusesonmicroplastics,wheresheanalyzesparameterstoclassifyparticlesbasedontheiruniquecharacteristics.
	BIO:

	Van-KhuongTrinhandChamteutOh
	UniversityofFlorida,Gainesville,FL,USA
	Biofilmgrowthanddispersionindrinkingwaterdistributionsystems(DWDS)posesignificantriskstowaterqualityandpublichealth.AlthoughmonitoringbiofilmformationinDWDSisessentialformitigatingtheriskofwaterbornediseases,currentapproachesthatanalyzeeffluentpropertiescannotdistinguishbetweenbacteriadispersedfrombiofilmsandplanktonicbacteriaoriginatingfromthesourcewater.Quorumsensing(QS)systems—microbialcommunicationmechanismsthatregulategeneexpressionbasedonpopulationdensity—areknowntobemoreactiveinbiofilm-associatedbact
	Mr.Van-KhuongTrinhisaPh.D.studentintheDepartmentofEnvironmentalEngineeringSciencesattheUniversityofFlorida.Hestudiesenvironmentalgenomicsurveillancetotrackmicrobialthreats(pathogensandantimicrobialresistancegenes)innaturalandengineeredwatersystems.
	BIO:

	MadisonTrowbridge
	SouthwestFloridaWaterManagementDistrict,Brooksville,FL,USA
	Florida’sspring-fedriversareknownfortheirsubmergedaquaticvegetation(SAV),whichprovideshabitatforfishandaquaticcrustaceansandfoodfortheFloridamanatee.Elevatednitrateconcentrationshaveoftenbeenattributedtotheproliferationofbenthicmacroalgaewithinthesesystems.However,thisparadigmdoesnotalwaysreflecttheapparentbiogeochemistry.Morerecentstudieshaveindicatedthatotherfactors,includingsalinityandmicronutrientssuchasiron,mayplayamorecriticalroleinbenthicmacroalgalcoveragethanpreviouslythought.Thisstudyinvestigatedwh
	Dr.MadisonTrowbridgeistheSpringsScientistandtheSpringsTeamLeadfortheSouthwestFloridaWaterManagementDistrict.SheholdsaPh.D.inCellandMolecularBiologyfromtheUniversityofSouthFloridaandherdoctoralresearchfocusedongroundwatermicrobialecology.
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	BoazB.Tulu,YiannisAmpatzidis,ChangyingLi,WillingthonPavan,GolmarGolmohammadi,HaimanoteK.Bayabil
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	DepartmentofAgriculturalandBiologicalEngineering,TropicalResearchandEducationCenter,IFAS,UniversityofFlorida,
	a

	Homestead,FL,USA
	AgriculturalandBiologicalEngineeringDepartment,SouthwestFloridaResearchandEducationCenter,UniversityofFlorida,
	b

	IFAS,2685SR29North,Immokalee,FL,USA
	Bio-Sensing,Automation,andIntelligenceLaboratory,DepartmentofAgriculturalandBiologicalEngineering,Universityof
	c

	Florida,Gainesville,FL,US
	DepartmentofAgriculturalandBiologicalEngineering,UniversityofFlorida,Gainesville,FL,USA
	d

	DepartmentofSoil,WaterandEcosystemSciences,UniversityofFlorida,Gainesville,FL,USA
	e

	High-resolutiondataarerequiredinprecisionagriculturetoresolveplot-androw-scaleindicatorsofcropwaterstatus(e.g.,canopytemperatureandtheCropWaterStressIndex(CWSI));however,thespatialresolutionofmostoperationalsatelliteimageryisinsufficientforthesetasks,sotherequisitedetailistypicallyobtainedonlyfromunmannedaerialvehicle(UAV)imagery.Atthesametime,frequentUAVflightsincursubstantiallyhigherper-areacoststhansatelliteimaging,limitingroutinedeploymentatscale.Tobridgethisgap,agenerativeAIapproachisproposedtosuper-re
	BoazB.TuluisaPhDstudentinAgricultural&BiologicalEngineeringattheUniversityofFlorida.WithabackgroundinComputerEngineering,heintegratesAI-basedtechnologiestoaddressagriculturalchallenges.Hewasa2022MandelaWashingtonFellowatPurdueUniversity.
	BIO:

	AnastasiaKritharoula,NikolaosTziolas
	UniversityofFlorida,Immokalee,FL,USA
	Florida’scommunitiesandworkinglandsfaceescalatingrisksfromhurricanesandotherextremeweather,withcascadingeffectsonfloodingandcroplosses.Tosupportfaster,evidence-baseddecisions,weintroduceGAIABot,aconversationalAIplatformthatfusessatelliteEarthobservation(EO)data,field-trialevidence,andlargelanguagemodelsintoaninteractivechat-mapexperiencetailoredtoFlorida’sresilienceneeds.GAIABotrunsanautomatedpipelinethatcontinuouslyingestsandharmonizesSentinel-2Level-2AimageryfromanEOdatacube.Nonexpertsuserscansimplyasknat
	Dr.NikolaosTziolasisAssistantProfessoratUF/IFASSWFRECspecializinginsoilscience,Earthobservation,andAI.HeleadsprojectsthatfusesatelliteandinsitudataintodecisiontoolsforFloridaagriculture,improvingsoilhealth,andresiliencetoextremeweatherthroughstakeholder-drivenresearch,extension,andeducation.
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	HidetoshiUrakawa,AlbertS.Barbaretta,BethanyC.Ryder,HarukaE.Urakawa,SergeThomas,Jose
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	FloridaGulfCoastUniversity,FortMyers,FL,USANovaSoutheasternUniversity,DaniaBeach,FL,USASouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USA
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	Hydrogenperoxidehasgainedincreasingattentionasarapid,selective,andenvironmentallyfriendlyalgaecideformitigatingharmfulcyanobacterialblooms.Itseffectivenessarisesfromthehigheroxidativesensitivityofcyanobacteriacomparedwitheukaryoticphytoplankton,enablingtargetedsuppressionofbloom-formingcyanobacteriawhileminimizingadverseeffectsonnon-targetphytoplankton.Laboratory,mesocosm,andfieldstudieshaveshownthateffectivetreatmentconcentrationsgenerallyrangefrom2to100mgL⁻¹,dependingonbloomdensity,morphology,andphysicoch
	Dr.UrakawaisanaquaticecologistandprofessoratFGCU.Hehasbeenstudyingcyanobacteriaandhydrogenperoxidedynamicssince2016inaprojectsupportedbytheNationalScienceFoundation.Heisinterestedinenvironmentalmitigationandbiodiversity.
	BIO:

	BersonJ.Valcin,YichengYang,andJehangirBhadha
	EvergladesResearchandEducationCenter-UniversityofFlorida,BelleGlade,FL,USA.
	Phosphorus(P)isconsideredalimitingnutrientinmostfreshwatersystems,anditcanpromotewatereutrophication,leadingtoharmfulalgalbloomsthatthreatenbothenvironmentalandhumanhealth.AgriculturalaquaticsystemsoftencontainverylowPlevelsbutinvolvelargewatervolumes,presentingasignificantchallengeforremoval.Sorptionmaterial-basedtechnologiesofferapromisingapproachiftheyareeffectiveandscalableunderthesediluteandlargewater-volumeconditions.Thisstudyassessedtheperformanceofthreeavailablesorptionmaterials:lanthanum,iron,andca
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	However,theiron-basedmaterialshowedthelowestadsorptionrateconstantk
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	ValcinisaPh.D.studentattheUniversityofFlorida,majoringinSoil,Water,andEcosystemScience.Hehasexperienceworkinginthefertilizerindustry,particularlyphosphatefertilizer,asanassociateresearcherforproductdevelopmentandevaluation.Hiscurrentprojectfocusesontechnology-driventreatmentforphosphoruscaptureinagriculturalecosystems.
	BIO:

	EmmaA.VanderMeulen,BridgetB.Baker,TracieR.Baker
	UniversityofFlorida,Gainesville,FL,USA
	TheLakeHurontoLakeErieCorridor(HEC),spanningbetweenMichiganandCanada,isavitalshippingroute,adiversewildlifehabitat,andthesourceofdrinkingwaterfornearly4millionpeople.Previousstudieshaveconsistentlydetectedpharmaceuticalsandpersonalcareproducts(PPCPs)inHECwatersatng/Llevels.PPCPscandisruptendocrinefunction,promoteantibioticresistancegenes(ARGs),andcauseadversehealthoutcomesinaquaticorganismsandhumansthroughexposureorconsumption.BecausePPCPsoccurascomplexmixtures,assessingtheircumulativeeffectsischallenging.T
	The2025ordinationproducedalowstressvalue(0.1),indicatingagoodfit.Betadispersionwasnotsignificant,confirminghomogeneityofvariance,whilePERMANOVAresultsweresignificant(F=5.9,R²=0.52,p=0.001),showingdistinctcontaminantclusters.Historicaldata(2022–2024)yieldedsimilaroutcomes(stress=0.07,F=13.10,R²=0.71,p=0.001).Bothdatasetsrevealedrecurringcontaminantprofilesassociatedwithurban,agricultural,andupstream/intakesites,withanadditionalindustrialclusterinearlieryears.ConsistentPPCPcontaminantprofilesprovideapractical
	EmmaisaPhDstudentinEnvironmentalHealthattheUniversityofFlorida.Herresearchfocusesonpharmaceuticalsandpersonalcareproducts(PPCPs),alongwithothercontaminantsofemergingconcern,inaquaticenvironmentsandtheirhealthimpacts.SheisaGraduateResearchAssistantintheBakerWATERLab.
	BIO:

	LilitVardanyan,VimalaD.Nair,andPaulDeHart
	UniversityofFlorida,Gainesville,FL,USA
	Phosphorus(P)isanessentialnutrientforplantgrowthandcropproduction.However,itsaccumulationinagriculturalsoilscanposeseriousenvironmentalconcernstowaterqualitythroughrunoffandleaching.SoilPretentiondependsonsorptionandbufferingcapacities,whichvarywithsoiltype,mineralogy,organicmatteranddepth.TheseprocesseswereassessedusingLangmuirsorptionisothermstodescribetheequilibriumbetweensoil-boundandsolutionP.
	ThisstudyevaluatesthePsorptioninsurface(0-15cm)andsubsurface(15-30cm)soilsfromthreeresearchsitesacrossFlorida:BeefResearchUnit(BRU)inGainesville,PlantScienceResearchandEducationUnit(PSREU)inCitraandNorthFloridaResearchandEducationCenter(NFREC)inMarianna.Thesesitesrepresentthreemajorsoilordersfoundinthestate,suchasSpodosols,EntisolsandUltisols,respectively,eachwithdistinctphysicochemicalpropertiesthatinfluencePretentionandmobility.
	L),maximumPsorptioncapacity(Smax),equilibriumP),initialsoilP(S₀)andlineardistributioncoefficient(Kd)wereusedtoevaluatePretentionpotential.AnalysisoftheseparametersrevealedthatsoilsfromPSREU(Entisols)andBRU,SandKd,whileNFRECsoils(Ultisols)characterizedbyhigherclaycontent,demonstratedsignificantlyhighervaluesofS₀,Kd,Smax,andKL,indicatingagreaterPretentioncapacity.TheelevatedKLvaluessuggeststrongerPbondingenergy,whilethehigherSmaxreflectsalargerpoolofsorptionsites.Theseresultsareconsistentwiththemineralogicald
	Isothermparametersincludingbondingenergy(K
	concentration(EPC
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	(Spodosols)hadsimilarvaluesforEPC
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	SpodosolsfromBRUpresenteduniquePdynamics,particularlyinthesubsurfacehorizon,whereupwardPmovementwasobserved.Thisbehavior,likelydrivenbyfluctuatingwatertablesandcapillaryaction,complicatesthepredictionofPleachingandsurfacerunoffrisksinthesesandy,poorlydrainedsoils.
	Tocomplementthesorptiondata,soilPextractiontestswereconducted,includingMehlich-3P(M3-P),ironoxidestripP(FeO-P),H₃A-extractableP(H₃A-P)andwater-solubleP(WSP).Acrossallsites,surfacesoilsexhibitedelevatedPsaturationlevels,asindicatedbyhighconcentrationsinallextractionmethods.AlthoughNFRECsoilsdemonstratedrelativelybetterPretention,overallretentionwaslowacrossallsites,highlightingapotentialforPloss.Theintegrationofsorptionparameters(Smax,KL,EPC₀,Kd)withextractablePtests(M3-P,FeO-P,H₃A-P,WSP)andindicessuchastheP
	Dr.LilitVardanyanisaBiologicalScientistattheUniversityofFloridawithover20yearsofinternationalexperienceinsoilscience.HerresearchfocusesonsoilBiochemistry,phosphorusdynamics,andnutrientmanagementinagriculturalandwetlandsystems.Sheworksondevelopingsustainable,science-basedpracticestoenhancesoilhealth,improvenutrientuseefficiency,andreduceenvironmentalimpactsacrossdiverseecosystems.
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	LauraVasquez¹,JesusLomeli²,DaltonGoolsby²andPatrickMartin
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	¹UF/IFASExtensionMiami-DadeCounty,FL,USA²Miami-DadeCountyExtension,FL,USA³Miami-DadeCountyWaterandSewerDepartment,FL,USA
	Miami-DadeCounty,Florida’smostpopulousregion,facesgrowingstrainonfreshwaterresourcesduetopopulationgrowth,development,sea-levelrise,andsaltwaterintrusion.Toaddressthesechallenges,UF/IFASExtensionMiami-DadeCounty’sFlorida-FriendlyLandscaping™(FFL)ProgrampartneredwiththeSouthFloridaWaterManagementDistrict(SFWMD)in2006–2007.In2008,along-termcollaborationwiththeMiami-DadeWaterandSewerDepartment(WASD)began.Together,theylaunchedtheLandscapeIrrigationRebateProgram(LIRP)topromoteoutdoorwaterconservationthroughlands
	Theprogramencouragespropertyownerswithin-groundirrigationsystemstoadoptwater-efficienttechnologiesbasedonUF/IFASresearch.Participantswhoimplementrecommendedretrofitsreceiverebates,supportingthetransitiontomoresustainableirrigationpractices.Overthepast16years,theprogramhasadaptedtoevolvingtechnologiesandcommunityneeds,producingmeasurablewatersavingsacrossresidentialandcommerciallandscapes.
	ThemostfrequentlyadoptedretrofitsincludeconvertingmechanicalirrigationsystemstoEPAWaterSense-labeledsmartcontrollers,upgradingdigitalcontrollerstoEPA-certifiedsmartirrigationmodels,andreplacingstandardsprayheadswithmulti-stream,multi-trajectory(MSMT)nozzles.UF/IFASshowsthesetechnologiescanreduceoutdoorwateruseby70–90%duringnormalrainfallandby30–40%indryperiods.Properinstallation,accurateprogramming,andsiteconditionsremainkeytoachievingoptimalresults.
	Programgrowthhasbeendrivenbypartnershipswithirrigationcontractors,rebatepromotions,andcommunityeducation.Theseoutreacheffortsstrengthenpublicawarenessofwater-efficientpracticesandreinforcetheimportanceofbehavioralandtechnologicalsolutionsworkingtogether.
	AsMiami-Dadecontinuestofaceclimateandpopulationpressures,programslikeLIRPofferareplicablemodelforintegratingeducation,infrastructure,andenvironmentalstewardship.Byaligningincentiveswithprovenresearch-basedpractices,thecountyadvancessustainablewatermanagementandbuildslong-termcommunityresilience.
	:LauraVasquezhasservedUF/IFASExtensionMiami-DadeCountyforover20yearsandbecametheResidentialUrbanHorticultureAgentandMasterGardenerCoordinatorin2020.SheholdsaB.A.inEducationandispursuinganM.S.inAgriculturalEducation.CertifiedinFlorida-FriendlyLandscaping™,FloridaWaterStar,andGI-BMPs,shehelpedlaunchtheLandscapeIrrigationRebateProgramtopromotewater-useefficiencyacrossdiverseaudiences.
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	RebeccaBurton,MarianneVernetson
	1
	2

	GulfScholarsProgram,UniversityofFlorida,Gainesville,FL,USABobGrahamCenterforPublicService,UniversityofFlorida,Gainesville,FL,USA
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	Florida’sfuturedependsonhowwellweunderstand,manage,andprotectourwaters.Yetdecisionsaboutwateruse,restoration,andresilienceoftenunfoldwithoutbroadcivicparticipationorpublicunderstanding.TheBobGrahamCenterforPublicServiceattheUniversityofFloridaseekstobridgethisgapbypreparingstudentstoconnectscience,policy,andcivicaction—especiallyintheGulfregion,wheretheimpactsofwaterchallengesaremostvisible.
	FoundedbyformerFloridaGovernorandU.S.SenatorBobGrahamin2006,theCenterequipsstudentswiththecivicknowledge,andpracticalskillsneededtoaddressissuesattheintersectionofpeople,policy,andplace.Throughinterdisciplinarycoursework,publicprogramming,andexperientiallearning,theCenterpreparesstudentstobeinformedcitizenswhocantranslatetheoryintoactionandstrengthenFlorida’sciviccapacity.
	TheUFGulfScholarsProgram,housedattheCenter,exemplifiesthismission.SupportedbytheNationalAcademies’GulfResearchProgram,itpreparesstudentstoaddresscoastalchallengesthroughfivethematic“GulfStreams”includingPolicyandAdvocacy.StudentscompleteGulf-focusedcoursework,community-engagedlearning,andacapstoneGulfImpactProject,whichrangefromstudyingsea-leveladaptationtodocumentingculturalresilienceincoastaltowns,turningclassroomsintolaboratoriesforcivicproblemsolving.
	ThroughGulfScholarsandrelatedcivicengagementinitiatives,theCenterempowersstudentstoengageinpublicdiscourseandpracticesthatmakecomplexwaterissuesaccessibletobroaderaudiences.CollaborationswithNGOsandgovernmentsgivestudentsfirsthandexperienceinhowpolicydecisionsshapeenvironmentaloutcomes.Throughthesecollaborations,theCenteradvancesGovernorGraham’sbeliefthateffectivegovernmentbeginswithcitizenswhoareengaged,informedandinspiredto“dothemostgoodforthemostpeople.”TheCenter’sworkdemonstrateshowuniversitiescanintegr
	MarianneVernetson,MPAisseniorlecturerandinterimdirector,BobGrahamCenterforPublicServicewith20+yearsofexperienceinorganizationalmanagementandeconomicdevelopment.RebeccaBurton,MSislecturerandprogramcoordinator,UFGulfScholars.Bothareskilledatbuildingandsustainingcross-organizationalandcross-functionalpartnerships.
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	ValentinaWagner
	UniversityofFlorida,Gainesville,FL,USA
	WatergovernanceinFloridapresentsbothlegalandecologicalchallenges,wherequestionsofallocation,scarcity,andresiliencedirectlyimpactagriculturalproduction,communitywell-being,andecosystemrestoration.ThisposterinvestigateshowfreshwaterandgroundwatersystemsaregovernedinPalmBeachCounty,oneofFlorida’smostproductiveagriculturalregionsandalsooneofthemostvulnerabletoclimatechange,sealevelrise,andrapidurbangrowth.Theprojectcombinesaliteraturereview,legislativereview,andjurisprudentialanalysistoexaminehowstatutes,regula
	TheliteraturereviewsituatesFlorida’swatergovernancewithinbroadersociologicalandenvironmentaldebates,highlightinghowwaterscarcityandcompetingclaimsareincreasinglyframedasnotonlyhydrologicalbutalsosocio-legalissues.Scholarshiponresilience,institutionallock-in,andadaptivegovernanceprovidesthetheoreticalfoundationforanalyzinghowlawinteractswithenvironmentalchange.
	Thelegislativereviewfocusesonstateandfederalstatutesthatshapeagriculturalwateruseandrestorationpolicy.Florida’slong-standingprotectionsforagriculture,coupledwithregulatoryexemptionsandentrenchedwaterrights,demonstratehowlawcanstabilizefarmingsystemswhilesimultaneouslycreatingrigiditythatcomplicatesrestorationandadaptation.
	ThejurisprudentialreviewexaminesrelevantFloridacaselawandadministrativerulingsthatinterpretwaterrights,landuse,andenvironmentalprotections.Thesedecisionsillustratehowcourtsmediateconflictsbetweenagriculturalstakeholders,environmentaladvocates,andurbanconstituencies,settingprecedentsthatdefinethebalancebetweenhumanneedsandecologicalpriorities.
	Findingsindicatethatpoliciesdesignedinitiallytosecureagriculturalproductivityoften“lockin”waterusepatternsthataredifficulttoreconcilewithrestorationgoals.Asclimatepressuresintensifyandsealevelrisethreatensfreshwatersupplies,theselegalarrangementscanundermineresiliencebyprivilegingshort-termstabilityoverlong-termadaptability.Atthesametime,courtrulingsrevealgrowingrecognitionoftheneedtotreatwaterasbothaprivateentitlementandasharedpublicgood.
	Byintegratinginsightsfromlaw,policy,andsociology,thisresearchreframeswatergovernanceasasocio-legalprocessattheheartofFlorida’sfuture.Theposteremphasizesthatachievingequitableandsustainablewateroutcomeswillnecessitateadaptivegovernancethatbalancesagriculturalneedswithecosystemrestoration,incorporatescommunityperspectives,andreviseslegislativeandjudicialtoolstopromoteresilienceacrossbothhumanandecologicalsystems.
	ValentinaWagnerisaPh.D.studentinSociologyattheUniversityofFlorida.Herresearchexploressustainablefarming,watergovernance,andecosystemresilienceinFlorida.AqualifiedlawyerinColombiaandsolicitorofEnglandandWales,shebridgeslaw,policy,andcommunitytoadvanceequitableandsustainablewaterfutures.
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	NisaiWanakule,JeffreyGeurink,HuiWangandTirusewAsafa
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	GSIEnvironmentalInc.,Houston,TX,USATampaBayWater,Clearwater,FL,USA
	1
	2

	TampaBayWater,awholesalewatersupplyutilityinWestCentralFlorida,iscompletingfeasibilitystudiesforpotentialwatersupplyprojectstosupportitsLong-termMasterWaterPlanUpdate.OneofthepotentialprojectsfocusesonincreasinggroundwaterproductionattheConsolidatedPermitWellfields.GSIEnvironmentalandTampaBayWaterareapplyingastochasticoperationsmodeltoevaluatetheproject’senvironmentalsustainability.Themodelassessesoperationalreliabilityundermultiplesourcesofuncertainty,includingprojecteddemandsandclimatevariability,usingint
	ThispaperpresentsmethodsbasedonaReliability,Resiliency,andVulnerability(RRV)frameworktoevaluateEnvironmentalPerformanceMetrics(EPMs).Theanalysisfocusesonmonitorwellwaterlevels,streamflow,andspringflowinrelationtotheirMinimumFlowandLevel(MFL)criteria.Applicationsofthesemethodstomodeloutputsaredemonstrated,andtheroleofEPMsinassessingenvironmentalsustainabilityisexplored.
	Dr.Wanakulehasover40yearsofexperienceinapplyingoptimizationandsystemengineeringanalysistowaterresourcesplanningandsupplyoperationsmanagement.HewasaLeadWaterResourcesEngineeratTampaBayWaterbeforeheretiredandjoinedGSI.
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	AlexanderWang,MingYe,WeiMao
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	MaclayUpperSchool,Tallahassee,FL,USAFloridaStateUniversity,Tallahassee,FLUSA
	1
	2

	LakeMunson,aeutrophiclakeinLeonCounty,Florida,underwentacompletedrawdownbetweenNovember1,2022,andMay17,2024,inanefforttomitigatealgalbloomsdrivenbyelevatedconcentrationsofchlorophyll-a,nitrogen,andphosphorus.Aspartofaconnectedwatershed,excessnutrientrunofffromLakeMunsonhaspotentialdownstreameffectsonnearbywaterbodiessuchasAmesSinkandWakullaSprings.Althoughthecitycommissionhasreportedthatthedrawdownsuccessfullyrestoredthelake,residentscontinuetoreportsignsofeutrophication.Thisstudyconductsacomprehensivetime-
	-

	AlexanderWangisacurrenthigh-schoolseniorlookingtopursueacareerindatascience/artificialintelligence.Hehasdonemultiplemachinelearningprojectsfromnaturallanguageprocessingtospatiotemporalforecasting.
	BIO:

	AReviewofInSITUPFASTREATMENTTECHNOLOGIESINGROUNDWATERANDSOILDengjunWangandChongyangWang
	UniversityofFlorida,Gainesville,FL,USA.
	Per-andpolyfluoroalkylsubstances(PFAS)havebecomewidespreadinglobalwaterandsoil,includinggroundwaterandvadosezonesoil.Consequently,developingtechnologiesthatcanremediatePFASpollutioningroundwaterandvadosezonesoiliscrucial,especiallywithrespecttoinsituremediationstrategies.Colloidalactivatedcarbon(CAC)hasemergedasoneofthefewadsorbentsthatcaneffectivelyimmobilizePFASingroundwaterandvadosezonethroughinsituadsorption.Thispresentationwillprovidestate-of-the-artknowledgeofCAC-enabledinsituremediationforPFAS-impact
	Dr.WangisanassistantprofessorintheDepartmentofAgriculturalandBiologicalEngineeringattheUniversityofFlorida.Dr.Wang’sresearchgroupfocusesonthefate,transport,andremediationofemergingcontaminants,includingPFAS,inthesubsurfaceenvironment.
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	HuiWang,TirusewAsef,andFikaduGetachew
	TampaBayWater,Clearwater,FLUSA
	Increasingwaterdemanddrivenbysocio-economicgrowthrequireswatersupplyutilitiestoexpandsupplyinfrastructure,yetthetimingandmagnitudeoftheseinvestmentshaveinherentuncertainty.TampaBayWater,aregionalwholesalewaterutilityonthewestcoastofFlorida,hasdevelopedareliability-basedplanningframeworktoidentifywhenandhowmuchtoinvestinnewwatersupplyinfrastructure.Theframeworkintegratesprobabilisticdemandprojections,stochasticstreamflowgeneration,LatinHypercubeSamplingrepresentingjointuncertaintyinsupplyanddemand,adailymixe
	KatherineWardinski,LindseyCromwell,MadisonFlint,KatieGlodzik,DarleneSaindonVelez,JonathanMartin,andMatthewCohen
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	WaterInstitute,UniversityofFlorida,Gainesville,FL,USASchoolofForest,Fisheries,andGeomaticSciences,UniversityofFlorida,Gainesville,FL,USADepartmentofGeologicalSciences,UniversityofFlorida,Gainesville,FL,USA
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	TheFloridanAquiferisoneofthemostproductiveaquifersintheworld,providingwatersupplytoover10millionpeopleinthesoutheasternUnitedStatesandservingasthewatersourceforFlorida’snumerousspringecosystems.However,therehasbeenavisibledeclineinecologicalconditionsandwaterqualityinthespringsoverthepast30years,andthishasbeenattributedtodeclinesindissolvedoxygen(DO)atthespringvents.Concurrently,humanactivitiesimpactwaterrechargeandflowwithintheFloridanAquiferSystem(i.e.,waterusagedemands,landusechange).Thelinkbetweenwaterr
	Katherine(Katie)WardinskirecentlyjoinedtheUFWaterInstituteasapostdoctoralresearcheraftercompletingherPh.D.inBiologicalSystemsEngineeringatVirginiaTech.Katie’sresearchblendshydrology,biogeochemistry,andsoilsciencetoinformwaterresourcemanagement.
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	AlexJ.Webster
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	UniversityofFlorida,Gainesville,FL,USAOceanResearch&ConservationAssociation,VeroBeach,FL,USA
	1
	2

	Monitoringseptictankcontaminationoftenreliesonanthropogenictracerssuchassucraloseandacetaminophen.However,bothcompoundspresentcriticallimitations:sucraloseexhibitsrapiddilutioninaquaticenvironmentsandpartialdegradationunderphotolyticandmicrobialprocesses,whereasacetaminophenishighlylabile,undergoingrapidattenuation,frequentlydroppingbelowdetectionlimitswithindays.Theseconstraintsreducetheirreliabilityaslong-termtracersofsepticeffluent.
	Thisstudyadvancesanovelapproachbyemployingcaffeineasarobustanduniversallyapplicablebiomarker.Caffeineisconsistentlyconsumedworldwide,exhibitsminimalnaturaloccurrence,anddemonstrateshighchemicalstabilityinaquaticsystems,withdegradationdrivenprimarilybymicrobialandphotolyticpathwaysoverdecadaltimescales.Itsdistinctmolecularstructurefacilitatesseparationfromenvironmentalorganicmatter,makingitanidealcandidatefortrackingleachate.Thisstudydemonstratestheapplicationofultraviolet(UV)absorbancespectroscopy,coupledwi
	Thesefindingsestablishcaffeineasasuperiortracercomparedtoconventionalbiomarkers,whiledemonstratingtheeffectivenessofanovelHPLC–UV–GISframeworkforenvironmentalmonitoring.Thiscost-effective,reproducibleapproachoffersstrongpotentialforcommunity-scaleassessmentsofleachateimpactsinvulnerablecoastalsystems.
	AlexWebsterisanundergraduatestudentresearcherwithmorethan5yearsofexperienceinecotoxicology,seagrassecology,andaquaticbiochemistry.HehasextensiveexperienceleadinginterdisciplinaryresearchwithmultipleinstitutionsrelatedtoPFAS,HPLC/GC-MS,PCR,andELISA.HisworkcontinuestoadvancecoastalconservationwithintheIndianRiverLagoon.
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	FikaduWelidehanna,TirusewAsefa,SolomonErkyihun,andHuiWang
	TampaBayWater,Clearwater,FL,USA
	Reliableforecastingofurbanwaterdemandisvitalforutilitiesfacingrapidpopulationgrowth,climatevariability,andshiftingsocio-economicconditions.InthisstudyapotentialapplicationofaBayesianHierarchicalModeling(BHM)frameworkisexploredtoforecasturbanwaterdemandintheTampaBayregionthrough2056.Multipledatasources,includingbillingrecords,socio-demographicdatafromtheAmericanCommunitySurvey(ACS),regionaleconomicandpopulationprojectionsfromMoody’sAnalytics,BureauofEconomicandBusinessResearch(BEBR),andclimateindicatorssucha
	FikaduWelidehannaisawaterresourcesengineeratTampaBayWaterfocusedonlong-termwaterdemandforecasting(LTWDF)andhydro-climatologicalanalytics.HeimplementsBayesianandmachine-learningmodelstomakeLTWDFmorerobustandtosupportreliable,optimizedpotable-wateroperations.
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	OndineWellsandYilinZhuang
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	UniversityofFlorida,Ocala,FL,USAUniversityofFlorida,Apopka,FL,USA
	1
	2

	Florida’spopulation,nowexceeding23million,continuestogrowrapidly,placingincreasingpressureonlimitedfreshwaterresources.Regionalwatersupplyplansprojectthatthepublicwatersupplydemandwillgrowby24%from2020to2040,equivalenttoanincreaseof612milliongallonsperday.Residentiallandscapeirrigationcanaccountfor50–70%ofhouseholdwateruse,makingtheadoptionofwater-efficientlandscapesacriticalconservationstrategy.Installingandmaintainingtheselandscapesrequiresacoordinatedapproachthatengagesallstakeholders,includingnurserygro
	BetweenOctober2024andAugust2025,twelvekeyinformantsparticipatedinin-depthinterviews,fivevirtualfocusgroupsengagedtwentyparticipants,andsurveyscapturedinsightsfrom31growers.Asocio-ecologicalmodel(SEM)wasdevelopedtoarticulatetherelationshipsbetweenstakeholders,pinpointwherekeystresspointsoccur,andidentifyelementsthatstakeholdersbelievearemostcriticaltoachievingwatersavings.
	Stakeholdersshareaholisticviewofwater-efficientlandscapesasintegratedsystemsinvolvingplantchoice,irrigationdesignandmaintenance,soilquality,aesthetics,andecologicalfunction.However,significantchallengespersist,includinghighupfrontcosts,limitedavailabilityofdrought-tolerantplantmaterials,regulatoryinconsistencies,mismatchedlandscapeexpectations,andlackofprofessionallicensureortraining.Theestablishmentperiodfornewlandscapesemergedasakeychallenge,impactingstakeholdersinallphasesoflandscapedevelopment.Oldercomm
	Opportunitiesforprogressincludedevelopingdrought-tolerantturfandgroundcovercultivars,increasingnativeplantproduction,improvingsoilhealthpractices,expandingirrigationtraining,andleveragingtechnologiessuchasdigitalwatermeteringandwaterbudgeting.Stakeholdersidentifiedseveralelementsthatweremostoftenpresentincommunitiesthathadachievedwatersavingsthroughlandscapeinitiatives.Manystakeholdersparticipatinginthefocusgroupsvaluedtheopportunitytohearperspectivesfromprofessionalsinothersectorsandexpressedadesireforcont
	FindingswillbeusedtofurtherresearchandtodevelopeducationalresourcesonbestpracticesthroughtheUniversityofFloridaExtension.
	OndineWellsistheWaterResourcesExtensionAgentforUF/IFASMarionCountyandaPhDstudentinInterdisciplinaryEcologyattheUniversityofFlorida.YilinZhuangisaRegionalSpecializedAgentfocusingonintegratedwaterresourcesmanagement.
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	WalterWilcox,CarolinaMaran,CarolBallard,MichaelTadesse,KatieMagoun,EliBrossell,HongyingZhao
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	SouthFloridaWaterManagementDistrict,WestPalmBeach,FL,USAHazenandSawyer,Tampa,FLUSATetratech,BatonRouge,LA,USA
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	TheSouthFloridaWaterManagementDistrict(SFWMD)hasledtheBrowardBasinsFloodResiliencyStudytoidentifyproposedimprovementstotheprimaryCentral&SouthFlorida(C&SF)watermanagementsystemoriginallyauthorizedin1948andbuiltdecadesago.Whilethissystemhasperformedadmirablyandwellbeyonditsoriginaldesignconsiderationsandprojectlife,changeconditionsstemmingfromlanduseevolutionandsealevelrisestressorsnecessitateaninvestigationintowaterinfrastructureimprovements.UndertheSection203AuthorityoftheWaterResourceDevelopmentActof1986,
	ThestudyutilizedacalibratedandvalidatedintegratedsurfacewaterandgroundwaterMIKESHE/MIKEHYDROmodeltosimulateexistingandfuture(2085)conditions.Severalscenariosweredevelopedtosimulatedifferentcombinationsofrainfall,stormsurge,sealevelandgroundwaterconditions.Acrossthisbroadrangeofconditions,severaladaptationstrategiesweremodeled,andthesealternativeswerecomparedtoeachotherandtothe“noaction”conditionwithasetofcomprehensivebenefitevaluationtools.Thesetoolsevaluatednotjusthydrologicchanges,butalsoeconomicdamagesbo
	WalterWilcox,P.E.isChiefoftheWaterResources&SystemsModelingBureauattheSouthFloridaWaterManagementDistrict.Walteroverseesdevelopmentandapplicationofhydrologic,hydraulic,hydrodynamicandwaterqualitycomputermodelsusedforplanningEvergladesRestorationandCoastalResilienceinfrastructureandoperationsinSouthFlorida.
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	PatrickWilliamson,PMP,MBA
	SeniorSolutionArchitect,BadgerMeter,Orlando,FL,USA
	Inrecentyears,theCityofGalvestonhasenduredmultiplenaturaldisasters,includingthe2021deepfreeze,whichhadadevastatingimpactoninfrastructureand,inturn,itsabilitytomanageoperationseffectively.Whiledevastatingatthetime,theseeventsultimatelyledtochangesinthewaytheCitypreparedforandoperateditsWaterUtilitythroughthedeploymentofseveralsmartwatersolutions.
	Followingthedeepfreezeof2021,Galvestondevelopedastrategicplantoupgradeseveralaspectsofitsdistributionsystem,whichincludedacomprehensivemeterreplacementprogramandtheintegrationofcellular-basedadvancedmeteringinfrastructure(AMI).Thisupgradeincludedultrasonicmetersequippedwithenhancedfeatures,oneofwhichwasaremotelycontrolledflowrestrictionvalveinresidentialmeters.Inadditiontoflowmeasurement,eachmeteralsocollectsdataonpressureandtemperature.Theabilitytomonitorsystem-widepressureandremotelyrestrictflowtoitsappro
	Galvestonimplementedstrategicallyplaced,intelligentpressuresensorsalongits32-milecoastlinetofurtherenhancesystemmonitoring.High-frequencypressuresensorsprovidedincreasedvisibilityintopressureconditionswhileimprovingthecity’sabilitytomanagewaterdemandfluctuationsandstabilizepressureduringstorms.
	Multi-parameterwaterqualitymonitoringstationsrevolutionizedGalveston'sapproachtowaterqualitymanagement.Thewaterqualitystationsprovidedamoredetailedandaccuratepictureofwaterqualitywhileminimizingthetimerequiredfrompersonneltomonitordistributionsystemconditionsthroughmanualsamplingmethods.ThecombinationofthissensordatawithdatacollectedthroughtheAMIandSCADAsystemcontributedsignificantlytooperationalresilience,enablingGalvestontounderstandthebestwaystomanageitssystem.However,whenpowerislostontheIsland,whichisfr
	InJuly2024,whenHurricaneBerylandtornadoesstruckGalveston,theCitydependedonthesetechnologiestomaintaincontrolofitsdistributionsystem.Throughoutthestorm,Galvestonreliedonitsdistributedcellularandbattery-poweredsolutionswhenpowerwaslostforhoursatatime.Leveragingthesesolutionsinpost-stormrecoverywasequallyimportant.WiththeactivationoftheflowrestrictionvalvesthroughtheirAMIsystem,operatorswereabletoidentifyareaswiththehighestpotentialofleaks,allowingthemtobestrategicintheirmovements.Thehigh-frequencypressuresens
	PatrickWilliamsonisaSeniorSolutionArchitectforBadgerMeter,helpingwaterutilitiesinthesoutheastern
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	U.S.implementsmartwatersolutions.Withover20yearsofexperienceintechnologyleadershipacrossmultipleindustries,hebringsexpertiseinIT,projectmanagement,andtechnologyintegration.Patrickholdsabachelor’sinManagementInformationSystems,aMaster'sinBusinessAdministrationfromtheUniversityofCentralFlorida,andaPMP®certification.
	MonicaWilson,Ph.D.,SavannaBarry,Ph.D.,andLauraReynolds,Ph.D.
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	UF/IFASNatureCoastBiologicalStation,CedarKey,FL,USAUniversityofFloridaSoil,Water,andEcosystemSciences,Gainesville,FL,USA
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	TheU.S.isthenumberoneproducerofplasticwastegloballyandmismanages1.13and2.25milliontonsofplasticannually.Dataindicatesthat0.51-1.5millionmetrictonsofplasticsendupinU.S.coastalenvironments,wherestormwaterdrainagesystemsareaprimaryconduitforthedeliveryoflittertocoastalwaters.Ourteamhaspartneredwithlocalgovernments(PascoCounty,CityofCedarKey)andstateAquaticPreservesystemsintheBigBendandNatureCoastregionofFlorida’sGulfCoasttoimplementOperationTRAP–TrashReductionforAquaticPreserves.Litterinterceptiontechnologiess
	Dr.WilsonistheCoastalDebrisProjectCoordinatorforOperationTRAP.Sheoverseesallaspectsoftheprojectwhichfocusesonprevention,removal,andresearchofcommondebrisenteringFlorida’sGulfCoastWaterways.Shecoordinatesdeployment,maintenance,anddatacollectionoflittercatchmentdevices.
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	SandieWill,CatherineWolden,andRobinSpeidel
	SouthwestFloridaWaterManagementDistrict,Brooksville,FL,USA
	Strategicalignmentofdatacollectionactivitiesisessentialtosupporteffectivedecision-making.Toensuretheoptimaluseofitsdatacollectionresources,theSouthwestFloridaWaterManagementDistrict(SWFWMD)hasimplementedadatagovernanceframework.ThispresentationwillprovideanoverviewofSWFWMD’sdatagovernanceprocess,includingthekeydriversthatledtoitsdevelopment,aswellasthepolicies,roles,andworkflowsthatarenowin-placetoguidedatacollectionefforts.ItwillalsotouchonhowtheSWFWMD’sgovernancemodelpromotescollaborationbetweentechnicala
	CatherineistheManageroftheWaterQualityMonitoringProgramattheSouthwestFloridaWaterManagementDistrict.Shehasover20yearsofexperienceimplementingandmanagingwaterqualitymonitoringprojects.Herareasofexpertiseincludesurfacewaterqualitymonitoringdesign,datamanagement,qualityassuranceandinteragencycoordination.Sheisalsoactivelyinvolvedinstatewideinitiativestoimprovedatasharingandcollaborationamongwaterresourceagencies.
	BIO:

	SavannaWooten,MatthewN.Waters
	AuburnUniversity,Auburn,AL,USA
	PolkCountyistheninthmostpopulousandfastestgrowingcountyinFlorida.Additionally,thecountycontainsover300lakes,roughlyaquarterofwhichareimpaired.Effortstomitigatenutrientloadingandensuingeutrophicationinthesesystemsrangefromchemical(e.g.,alumtreatment)tophysical(e.g.,sedimentdredging)tonatural(e.g.,raingardenconstruction,stormwaterretrofits)withmixedresults.Here,wecombineresultsfromapaleolimnologicalstudyofLakesParkerandHowardspanningthelast~150yearswithresultsfromasurfacesedimentinventoryof19urbanlakesthrough
	SavannaWootenisaPhDcandidateatAuburnUniversity.Hergraduateworkisfocusedontherelationshipbetweenurbanizationandwaterquality,relyingheavilyonlakesedimentsfromPolkCounty,FL.Shehasalsoheldenvironmentalrolesintheprivate,governmentandnon-profitsectors.
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	FangfangYao,J.TobyMinear,BalajiRajagopalanandShawnLandry
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	UniversityofSouthFlorida,Tampa,FL,USAUniversityofColoradoBoulder,Boulder,CO,USA
	1
	2

	Reservoirsprovideimportantsocioeconomicfunctionsthatsustainwater,food,andenergysecurityandreducetheriskofflooding.Reservoirstoragecapacityissteadilybeinglosttosedimenttrappedinthereservoir,underminingtheassociatedbenefitstosociety.IntheUnitedStates,modelestimatessuggestthatreservoirstoragepercapitahasdeclinedby35%overthepast50yearsasacombinedresultofsedimentationandpopulationgrowth.Thereductioninreservoircapacityduetosedimentationisexpectedtoincreasewithtimewithoutasubstantialreworkingofreservoiroperatingru
	Dr.YaoisanassistantprofessorattheUniversityofSouthFlorida.Heisspecializedinhydrologicalremotesensingwithmajorresearchinterestsinhydrologicextremes,trendsanddriversoffreshwaterstorage,andreservoirregulationandsedimentation.Hehasworkedwithcolleaguesfrommultipledisciplinesandwaterpractitionersonmanagement.
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	MelikaYavariNia,HaraldKlammler,MichaelAnnable,AlbertoCanestrelliandJamesW.Jawitz
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	DepartmentofSoil,WaterandEcosystemSciences,UniversityofFlorida,Gainesville,FL,USADepartmentofGeophysics,FederalUniversityofBahia,BrazilDepartmentofEnvironmentalEngineeringSciences,UniversityofFlorida,Gainesville,FL,USADepartmentofCivilandCoastalEngineering,UniversityofFlorida,Gainesville,FL,USA
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	Coastalgroundwatersystemsareonthefrontlinesofclimatechange,facingcompoundedpressuresfromacceleratingsea-levelrise,shiftingrechargepatterns,andintensivehumanuse.Theseinteractingpressuresthreatenfreshwateravailability,elevatefloodrisk,andunderminetheresilienceofinfrastructureandecosystemsinvulnerablecoastalregions.Sea-levelrisepushesgroundwaterupward,raisinginlandwatertableswhilesimultaneouslydrivingsaltwaterintrusionfromthecoast.
	Inthisstudy,weadoptadualapproach:long-termgroundwaterlevelobservationsprovideempiricalevidenceofchange,whileareduced-ordermodelpredictsgroundwatertableelevationandsaltwaterinterfacedepth.Themodelconceptualizestheaquifer–oceansystemastwoverticallycoupledreservoirs,consistingofafreshwaterzonebetweenwatertableandsaltwaterinterface,andanunderlyingsaltwaterzoneconnectedtotheocean.Thisallowscapturingtheessentialdynamicsofcoastalgroundwaterresponsetochangesinrechargeandsealevel.
	Wefocusedonlong-termgroundwaterlevelrecordsfromcoastalmonitoringwellswithmulti-decadalcontinuousmeasurementsfromtheUSGSNationalWaterInformationSystem(NWIS).Analysisoftheserecordsrevealedthatmostsitesexhibitclear,discerniblelong-termtrendsingroundwaterlevelsbroadlyconsistentwithregionalsea-levelriseandclimatechange,whileasmallersubsetshowsweakornoisysignalslikelyinfluencedbyanthropogenicdisturbancessuchaslocalpumpingordatadiscontinuities.Toensurereliablecomparisons,siteswithconsistent,interpretabletrendswere
	Thiscomparisonnotonlyvalidatedthereduced-orderframeworkbutalsoclarifiedthemechanismsdrivingvariabilityacrossdifferentcoastalsettings.Finally,thevalidatedmodelwasappliedtofuturesea-levelrisescenariostoidentifyregionsmostatriskofwatertableriseandsaltwaterintrusion,highlightinggeographichotspotsofvulnerabilitywhereadaptationmeasuresaremosturgentlyneeded.
	MelikaYavariNiaisaPh.D.studentinSoil,WaterandEcosystemSciencesDepartmentattheUniversityofFlorida.Herresearchfocusesoncoastalgroundwaterresponsetosea-levelriseandclimatechange,integratinglong-termgroundwaterobservationswiththereduced-ordermodeltopredictwater-tableelevationandsaltwater-interfacedepthincoastalregions.
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	MohsenYavaryNia,AlbertoCanestrelli,HaraldKlammler,MichaelDAnnable,DanielePintonandJamesWJawitz
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	UniversityofFlorida,DepartmentofCivilandCoastalEngineering,Gainesville,FL,USAFederalUniversityofBahia,InstituteofGeosciences,Salvador,BrazilUniversityofFlorida,DepartmentofEnvironmentalEngineeringSciences,Gainesville,FL,USAUniversityofFlorida,DepartmentofSoil,Water,andEcosystemSciences,Gainesville,FL,USA
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	Estuarinesalinityisacriticaldeterminantofwaterqualitythatinfluenceshabitatsuitability,nutrientcycling,andtheavailabilityoffreshwaterforecosystemsandhumanuse.Seasonalchangesinfreshwaterinflowandtidalexchangestronglyinfluencesalinity,yetfieldobservationsshowthatthesalinity-dischargerelationshipisnotunique.Instead,estuarinesalinityexhibitsatime-laggedresponsetohydrologicforcing,forminghystereticloopsthatreflectsystemmemoryanddelayedadjustment.Thesenonlineardynamicscomplicatethepredictionofsalinityextremesthata
	MohsenYavaryNiaisaPh.D.candidateinCivilandCoastalEngineeringattheUniversityofFlorida.Hisresearchfocusesonreduced-complexitymodelingofestuarinesalinitydynamics,providingaphysicallygroundedframeworktoelucidatesystemmemory,nonlinearresponses,andimplicationsforecosystemprocessesandcoastalwaterresourcemanagement.
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	MasoudYazdanpanah,MaryamTajeriMoghadam
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	UniversityofGeorgia,GAUSAGorganUniversityofAgriculturalSciencesandNaturalResources
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	Climatechangeisoneofthegreatestenvironmentalandsocialchallengesofthetwenty-firstcentury,posingprofoundconsequencesforecosystems,foodsecurity,andsustainabledevelopment.Inthiscontext,socialmediaplayadualrole,astheycanbothenhancepublicawarenessandcontributetothespreadofmisinformationaboutclimatechange.Thedisseminationofsuchinformationunderminestrustinscience,createssocialconfusion,andreducesparticipationinenvironmentalactions.Althoughusershaveopportunitiestocorrectmisinformation,thereislimitedknowledgeregardin
	Dr.MasoudYazdanpanah.Specializinginconservationsocialscienceandevaluation,Masoudexploresthehumandimensionsofsustainability.Hisworkfocusesonsocialacceptanceofnaturalresourcemanagementandtheevaluationofprogramsthatdriveenvironmentalandsocietalchange
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	KyleCompareandMingYe
	DepartmentofEarth,Ocean&AtmosphericScience,FloridaStateUniversity,1011AcademicWay,Tallahassee,FL,32306
	LakeJacksoninFlorida,USAhasexperiencedmultiplelakedry-downs,inwhichthelakepartiallydrainedthroughsinkholeswithinthelakebedintothekarsticUpperFloridanaquifer.Thisstudyfocusedonthelakedry-downsin2021–2022andinvestigatedtheirimpactsongroundwatergeochemistryatagroundwatermonitoringwellabout5.6miles(9km)downgradientofthelakeandatWakullaSprings,afirst-magnitudespringabout20miles(32km)downgradientofthelake.Majorionconcentrationsweremeasuredforwatersamplescollectedatthelake,themonitoringwell,andthespringthroughoutt
	MingYeisaProfessorintheDepartmentofEarth,Ocean,andAtmosphericScienceatFloridaStateUniversity(FSU).HereceivedaPh.D.degreeinHydrologyfromtheUniversityofArizonain2002,andjoinedFSUin2007.Hehasextensiveexperienceinnumericalmodeling,fieldinvestigation,andlaboratoryanalysis.
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	HuaZhang
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	TheCentralSpringsModel(CSM)isagroundwaterflowmodeljointlydevelopedin2024bytheSt.JohnsRiverWaterManagementDistrict(SJRWMD)andtheSouthwestFloridaWaterManagementDistrict(SWFWMD).Representinghydrologicconditionsfrom2005-2018,themodel'ssteady-stateandtransientversionswererigorouslycalibratedtogroundwaterlevels,riverbaseflow,springflow,andlakeleakanceusingacombinationofaprioriknowledgeandautomatedprocedures.Inputfromtechnicalexpertsandstakeholdersfurtherenhancedthemodel'sperformanceandapplicability.
	TheCSMisakeytoolforquantifyingtheimpactsofgroundwaterwithdrawalsonaquiferwaterlevels,riverbaseflows,andspringdischargesinthenorthernplanningregionofSWFWMD.Itsupportsregionalwatersupplyplanning,minimumflowsandlevels(MFL)evaluations,andregulatorydecisions.ThemodelhasbeensuccessfullyappliedtoevaluatehowcurrentandfuturegroundwaterdemandsmayaffectMFLsestablishedforfirst-magnitudesprings(Rainbow,CrystalRiver/KingBay,Homosassa,Chassahowitzka,andWeekiWachee)andthesecond-magnitudeGumSloughspringsystem.Simulationsind
	ModelresultspredictthatdrawdownintheUpperFloridanAquifer(UFA)willremainunderonefootinmostareas.However,greaterimpactsareanticipatedinnortheastSumterandwesternHernandocountiesduetoconcentratedpublicsupplywithdrawals.Tomitigatethesepotentialeffects,targetedmanagementstrategiesarebeingpromoted,includingenhancedmonitoring,conservation,theuseofreclaimedwater,andthedevelopmentofalternativewatersupplies.
	Dr.Zhangisachiefhydrogeologistwithmorethan20yearsofexperiencedevelopinghydrologicandwaterqualitymodelsofgroundwaterandsurfacewater.HehasplayedkeyrolesindevelopingregionalmodelsincludingCSM,EXFTX,INTB,DWRM,SWUCA,PRIMforplanningandregulatorypurposes.
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	TheIntegratedHydrologicModel(IHM)dynamicallycouplesHSPFwithMODFLOWtosimulatesurfacewaterandgroundwatersystemsandtheirfeedback.TheIHMincludesasubdomainandmulti-scalemodeling(SMSM)frameworkwhichisdemonstratedthroughapplicationoftheIntegratedNorthernTampaBay(INTB)model.TheINTBmodelisawell-calibratedregionalapplicationoftheIHM.Decision-makerscanemploytheSMSMframeworktoimproveefficiencyandeffectivenessofwaterresourcesmanagementbybothreducingsimulationtimeandapplyingaspatialscaleappropriateforthedecisionsupportne
	Dr.YuZhangisaCivilAssociateinWaterResourcesatMichaelBakerInternational.ShehasfiveyearsofexperienceusingtheIntegratedHydrologicModel(IHM)toquantifyanthropogenicandclimateimpactsonhydrology.Hercurrentworkfocusesonhydrologicmodelingtosupportstormwatermanagementandresilienceplanning.
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	Biocharisproducedbytheincompletecombustionofbiomassinanoxygen-limitedenvironment(pyrolysis).Itcanhavebothhydrophilicandhydrophobicfunctionalgroups,aheterogeneousporousstructureandlargesurfaceareathatcanbindpollutantsincludinginPFASincontaminatedsoil.Applicationofbiochartosoilhasthesustainablesideeffectofprovidinglongtermcarbonstorage,whichinturncounteractsclimatechange,andincreasingsoilfertility.
	Overthepastfiveyears,wehavecarriedoutadsorptionexperimentstodeterminetheeffectivenessofbiocharofvarioustypesinreducingPFASleachingfromsoils,andthemechanismsandcontrolsofPFASadsorption.Thistalkpresentsanoverviewofourfindingswhichinclude:1)Anamendmentof20%biocharreducesPFOSleachateconcentrationby86%inlowTOCsoilbutislesseffectiveinhighTOCsoil.2)EffectivenessofPFASsorptionisgreaterforsewagesludgebiocharthanwood-basedbiocharandsimilartoactivatedcarbons.3)ThePFASadsorptionabilityofbiocharincreasesproportionallywi
	Theseresultspointtothegreatpotentialofbiochar,particularlythatproducedfromsewagesludgeorbiosolids,tostabilizePFASincontaminatedsoil,orserveasaco-amendmentwithbiosolids.
	Dr. Zimmerman is an organic geochemist and Professor of Geological Sciences at the University of Florida. His focus over the past 15 years has been on pyrogenic carbon, particularly the conversion of waste biomass to charcoal (biochar) for contaminant adsorption and soil carbon sequestration for climate change mitigation. 
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	SuwanneeRiverWaterManagementDistrict’s(SRWMD’s)hydro-geologicframeworkprovidesuniquechallengeswhenconceptualizingaquiferrechargeprojects.TheUpperFloridanAquifer(UFA),SRWMD’sprimaryfreshwatersource,receivesrechargeandsubsequentlyprovidesriverinebaseflowanddischargesforover450springsallwithinrelativelyshortdistancesacrossthelandscape.Furthermore,mostsurfacewatersourcesavailableforaquiferrechargeultimatelydraininternallytotheUFAandalreadycontributetothegroundwatersystem.Waterresourcedevelopmentprojectslocatedi
	Beginninginearly2024,SRWMDbeganidentifyingsurfacewatersourceswithsurpluswaterthatcouldbestoredforlaterrelease,rechargedmoreefficientlybyrestoringnaturalkarstconnections,ortreatedforimmediaterechargetobenefittheLSFIMFLs.Rechargeconceptsincludedrainagewells,slow-rateandrapidinfiltrationbasins(RIBs),sinkholealluviumremoval,andreductionofevaporativelossesfromopenUFAexposures.Initially,SRWMDdeveloped15projectconcepts,buthaseliminatedseveralduetonumerouschallengesincludingprojectsiteaccessdifficulties,landownersh
	WarrenZwankaisSRWMD’sChiefHydrogeologistwithover30yearsofexperienceatbothSt.JohnsandSuwanneeRiverWaterManagementDistrict.HeiscurrentlyapplyinghisunderstandingofNorthFlorida’shydro-geologyinthedevelopmentofaquiferrechargeprojectconceptstorecoverMFLwaterbodies
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