19 Dec 07

Summary of water quality breakout session at MultiStress workshop  
Stressors:

Land Use:
  - P loading   (primary)
  - nutrient sources (CSO, SSO, CAFO, septic)

  - sedimentation, dredging
  - hydrology, hardening of watershed

  - change in land use practices (ie low till vs no till farming)

Climate Change:

  - water temperature

  - precipitation

  - lake levels

  - mixing; storm events

  - residence time

  - ice cover

  - meterology
Invasives:

  - dreissenids   (primary)
Endpoints: 

  - phytoplankton community composition (HAB counts, level of detail for other groups still not determined – perhaps run HPLC for pigments to quantify 5 major algal groups??)
  - benthic algal biomass

  - muck on shoreline  (is presence/absence enough or do we need to quantify?)
  - # muck days

  - water clarity 
We want to look at stressors for which we have predictive capabilities and management options, so we can tweak the stressor in the model (and in management) and find out what will likely result.  P load is the most obvious stressor to fit this description.  The hypothesis is that total chlorophyll a is the same for Sag Bay, but there has been a shift from pelagic to benthic due to dreissenids (making more P available, diverting it to nearshore).  P load is also the only factor with a TMDL, so managers will need to know how changing that load will impact the diversion of chl a into pelagic vs. benthic biomass (which likely leads to muck).  For pelagic biomass, we are concerned about HABs both because they produce toxins (human health issue) and are unpalatable to grazers.  The phytoplankton composition is also important because certain phytoplankton groups will be better food for zooplankton and thus have an impact on fish production.  A goal would be to provide managers with different scenarios to allow them to choose which P TMDL will maximize the benefit for endpoints that are important (including beach fouling, HABs, beach closures, fish production).  
We may be able to predict muck on shoreline well if we have data on light (Cladophora has a strong light-dependent growth), temperature (mortality induced above certain temp), wind and currents that will predict which beaches it will end up on (could use Dima’s circulation model for this), and water level (predicted with Croley’s climate model).  Currently the DePinto model has a growth and death model for benthic algae, but he is looking to update it with M. Auer’s model.  There is always muck at Sag Bay State Park, but it is more variable at some of the other beach locations.  Jim Bredin is willing to ask homeowners or state park workers to monitor for muck on beaches and roughly approximate the area it covers when it does appear.  We are still struggling with how to quantify benthic algae as well as muck – no one in our group has done it.  Divers, towed benthic camera, a “flying fish” (developed by Guy Meadows, could cover large areas and have a camera in the payload), flyovers if water clarity is sufficient.  Perhaps have a workshop at IAGLR to help figure it out. 

We also talked briefly about pathogens – they are an important human health endpoint, but something that no one in the group can do and may be deviating a bit too far.  Emergent vegetation on the shoreline may also be important, but for the moment also seems outside our focus area.
Sampling 
We didn’t get a chance to discuss the scale over which we need to know the endpoints of interest.  We need to find out from managers what level of resolution is important.  The list of parameters we need to measure include (but may not be exclusive): benthic algal biomass, pelagic chla, phytoplankton composition, secchi, kPAR, met data, nutrients (incl CHN, partP), dreissenid biomass (spring and fall; #, size, wt distribution), TSS, VSS, DOC/CDOM), mesozooplankton, microzooplankton.  We need to figure out how to sample benthic algae.  It would also be great to have a buoy in Sag Bay to get meterological data and perhaps put another set of sensors for phycocyanin, chlorophyll a, DO, nutrients, etc.  We will do basic sampling at 10-12 stations and more detailed measurements at 2-5 Master stations.  

