CICEET – SFNERR Workshop Oakland, January 25, 2008

Questions from audience during Stefan’s first talk (Project overview)

Q: from Bhaskar (CALTRANS) -- Why did DNA decay?


A: Because cells die and release their contents and because DNA is degraded by enzymes and other environmental forces.
Q: from Bhaskar -- What is the range for SLOD? 


A: 10-900 gene copies/ml

Q: from Tod Granicher (came with Bhaskar) -- What part of DNA to be amplified by PCR?


A: Smaller than a single gene

Q: Stefan asked the audience who has heard about MST


A: Everyone in the audience has heard about MST and 3 audience has used the word MST every week.

Q: from Bhaskar: Why didn’t the assays work in Germany? In what way didn’t it work?


A: Not working means MST assay is not sensitive/specific enough. But only very few stool samples were tested.
Q: from Terry Fleming (EPA) – EPA treats microorganisms from cow in the same way as from human. He recommends for the investigators to join the Epidemiological Study in Southern California.

Q: Is our MST approach good for the entire state of CA?


A: Our MST assay is not library-dependent, and so it is good for the entire state of CA.

Q: Is the method relatively fast?


A: The longest step is the filtration, which takes 2 hr per sample.

Q: Persistence of indicator bacteria?


A: It’s important to determine the decay rate for any indicator.

Q: Can the method be applied to freshwater marshes?


A: Yes.

Questions from audience during Joy’s talk (Water sampling in San Pablo Bay)

Q: from Terry – Do we consider using long-term monitoring stations?

A: from Fabian: We don’t know of any in San Pablo Bay.
Q: Ideally, the specific assays should add up to equal the universal assay.


A: Yes.

Q: Do we expect to have different results during significant runoff event?


A: Yes.

Q: Will additional animal assays be included in the future?


A: Yes, we are developing seagull and horse assays.

Q: from Frances (RTC) – How long can we keep DNA?


A: from Stefan: Samples may be kept frozen for up to 2 years in order for us to go back and redo any new assays (e.g., horse and seagull).

Q: Is your limit of detection low enough?


A: SLOD may be lowered by increasing water sample volume. The data from the first event was based on 4 L of water and the SLOD is already low. So we expect the 100 L sample to have an even lower SLOD, and that should be good enough. 

Q: (comment) from Terry: The first event showed high human contribution when compared to the universal marker. However the feces production in the slide Stefan showed earlier says that human production is very little compared to other animals. 


A: The distribution should vary from water bodies to water bodies. The feces production information is from the entire nation. 

Questions from audience during Dan’s talk (Quantitative statistic model to predict the true concentration & design of seagull-specific assay)
Q: from Tina Low (SF Bay RWQCB)—About deriving an equation for the conditional probability: to explain more what is meant by DNA originated from and DNA amplified by…
A: We have measured concentrations based on our molecular assays, which are based on “amplifying” or increasing in number the very few target sequences before we can actually measure them using our instrumentation. 

Q: from Terry Fleming (EPA) – About the conditional probability equation: how to get the C(H) (true concentration)


A: C(H) is the unknown we solved for in the equation, finding the true concentration from the measured concentration by taking into account all sources of error.
Q: from Terry Fleming (EPA) – About developing PCR assay: Why do we develop seagull assay and not birds in general?


A: Seagull assay is more specific in terms of gene sequences from an obvious contributor of fecal matter. Therefore, the assay is more specific. However, we may find that the best assay targets from other seabirds as well. 
Q: from Gian Villarreal (RBF consulting/CALTRANS) – How do we do statistical analysis for the field duplicate?


A: We do field duplicate for every field sampling event, but can’t do statistics well for only 2 samples.

Questions from audience during Stefan’s talk about Sungwoo’s work (Fate of MST markers from Bodega Bay microcosm study)

Q: from Terry: Why should EPA care about the decay of all DNA (free + intact)?

A: Because that tells you how long ago we get fecal contamination. This is not related to disease yet because this is not the decay of pathogens.

Q: from Bhaskar (CALTRANS) – About human Bacteroidales decay: how to calculate the rates of decay

A: From fitting the curves

Q: From Dane Hardin (Applied Marine Sciences—works with Woutrina Miller at UC Davis): How do we know what’s inside the cells and outside the cells?


A: A technique my graduate student Sungwoo (secret until manuscript has been submitted)

Q: Would we find more active cells from fresh feces that just came out of the sources?


A: Yes.

Questions from audience during Fabian’s talk (Modeling development and application)

Q: From the slide showing how particle transport through the SF bay from the Golden Gate bridge: what is the ball color?


A: That indicates different depth of particle transport. The color is basically a scale for the z axis.

Q: from Stefan – What is the resident time of water in the San Pablo Bay?

A: Fabian did not know for sure .

Q: from Bhaskar – What are the criteria for choosing the sites for sampling?


A: The locations where there is high enough flow velocity to bring the contaminants to the main channel. The locations at the river/creek mouth and the other locations a bit away from the mouth are to validate the transport model.
Q: from Gian – Is there any coupling application with a  watershed model to account of for higher flow during the rain event?


A: Not at this point. We will have to validate the model with the Bacteroidales data first.

Q: Are there any links of this kind of model to a watershed model in other studies?


A: Yes, it’s possible to do. There are many models from EPA.

Q: What are boundary conditions?


A: The end of the area for the model. We have to tell the model how much water/ Bacteroidales concentrations at that point and not beyond.

Q: Will we include urban flow/storm runoff?


A: It could be done by adjusting grid size.

Q: Have we already developed this water quality model that we are showing?


A: Yes.

Q: What are the input requirements in order to apply this model to other water bodies other than San Pablo Bay?
A: Bathymetry, boundary conditions, wind effect, size of resolution (grid size).

Q: How close can you get to the end user application?

A: This is doable, but will not be ready by the end of this year. We plan to get the GUI version in 2009. Now the purpose is to have a model that works but might not be user-friendly.

Q: How does Bacteroidales behave in the model? As a particle?

A: Bacteroidales will be considered in the model as particles with a decay term. The adsorption of Bacteroidales to sediments can be integrated into the model later on. The decay term and adsorption term can be applied depending on the type of contaminants.
Q: (comment) EPA is interested in the practical level of the model application, for example the real time data and weather can be included. There is much more work to do before reaching the practical level.  

Q: How is the model related to TMDL?

A:  The model provides a meaningful tool to consider what happens to various sources of fecal contamination in any system for which the model is calibrated. It is numerical (quantitative). 

Q: (comment) There are lots of models to track the oil spill in SF Bay. Therefore, we shouldn’t reinvent the wheel. We should follow the steps they use to turn the model into a user-friendly version.
Discussion session 

Stefan: To summarize the workshop 
1) There are models for pathogen TMDLs out there but they are not always used.

2) The most important input we want from you, the audience, is to tell us if it makes sense to you to put the MST and pathogens into the model, and to tell us if this is relevant to your work. 

Dane: It is useful that that this work can find out what the loads are, and where the sources are, and the effects to the bay.
Tina: Is there die-off from the source upstream of Sonoma creek to the Bay? How would this work answer the question about where the sources from Sonoma creek are?
Stefan: (responded to Tina) – Then we are interested in monitoring in Sonoma creek and would apply our model to the creek only. 
Tina: How does the E. coli differ from Bacteroidales as an indicator?

Stefan: (responded to Tina) – There is no regrowth potential.
Terry: EPA will not care about the contamination sources until there are regulations. So this work would help prove that there are non-human sources. EPA can use this information to prioritize what EPA can control first.

Stefan: (responded to Terry) – This study will yield a decision-making tool to see where E. coli comes from.
Bhaskar: It would be useful if this work can tell us where the contaminants travel to and end up at.

Rob Carson (Tomales Bay Watershed Council Foundation): Regarding the fate and transport model, for the wet season, did we consider the rain flow? The rain will increase the concentrations of pathogens and markers and decrease the salinity.

Fabian: (responded to Rob) – We can simulate the storm input, that is a different transport condition. We can also simulate different times of the day depending on the influence of the tides.

Bhaskar: Velocity vector?

Fabian: (responded to Bhaskar) – It can be put in the model easily.

Anthony (Fabian’s previous Master’s student); Boundary condition for the ocean is assumed to be constant for now. However, we can do it as a gradient also. 

Stefan: Are the sampling locations useful to you (the audience)?
Terry: Not in SF bay. … (I am not sure about this answer…)
Lisa Sniderman (CA Coastal commission): What are other animal assays other than seagull or horse? If we (Lisa) don’t know the sources, we (Lisa) still have to do beach posting, because there are still risks.

Dane: If we want feedback for sampling locations for long-term conditions, he recommends talking to Karen Terbuski (??)

Also, we could run the model backward to see where the contaminant is coming from.
Anthony (responded to Dane): We have to adjust boundary parameters to see if it’s going to come from source A or source B.

Tina: This work is helpful for TMDLs to figure out the sources and the effects from any control actions from the farm owners. Low cost is also important. This work could be a tool but it should indicate more on where we want it to be used, in what kind of watershed, and when.

Terry: Like Tina said, the most important thing is doing the right thing at the right place. This work has to consider being applied to different scenarios, what type of BMP, where should we implement the BMP.
Rob: The model is high cost.

Lisa: What is the limitation of the model?

Fabian (responded to Lisa): To what extent we have confidence in the coefficients.

Bhaskar: It’s important to validate and prove the model by comparing it to the field data.

Anthony (responded to Bhaskar): The model has 15-min data to calibrate the flow velocity. However, it’s hard to have 15-min data of Bacteroidales to calibrate the model.

Terry: All models are inaccurate but precise. We can do a simulation run.

Tina: In order to save money before investing into the BMPs, we have to do sampling near the source/activity.


Fabian (responded to Tina): We have a time scale and a spatial scale. It would take more work for specific BMPs.

Terry: This model can be played with TMDLs where E. coli has to be lower than 126 MPN/100 ml


Stefan (responded to Tina): We can do monitoring in one stream at different locations. However, we can’t do tracer study where we spike bacteria into the stream. 

Someone: What is the cost benefit of using this work? What is the cost when doing modeling before MST?

Fabian (responded to above): We can do modeling upfront before MST sampling. Once a model is in place the costs are minimal. Modeling can help identify monitoring stations as we have already shown in this project.
Comment:  A suggestion to have others do the filtration on site or in the lab, freeze the concentrated water and send it to UC Davis for analysis.

Stefan:  This is worth considering but requires investment in training and also equipment.
Tina:  Have the MSt methods been tested against other methods?

Stefan:  Yes, they have been compared with other Bacteroidales methods and performed very favorably. 

Q:  Are there long-term data available in San Pablo Bay?

A: (not sure by whom):  Yes, there is Marine County Beach data from AB411 monitoring activities.

Q:  Will the team look for other organisms in future sampling trips?

Stefan:  We have a list of pathogens and can add to this if the need arises.

Terry:  Our working hypothesis stated that human sewage contributes only a small percentage to the total load. The first sampling trip does not seem to support that (based on a relatively high percentage of total at one or two locations).

Stefan: One reason could be different decay functions as we have seen for the cow marker. Also,  this is only one event.

Q:  What type of computer would be needed to run the model?

Fabian:  A good PC.

Q:  Can you take into account runoff from culverts (stormwater)?

Fabian:  To run the model efficiently we would lump several culverts together.

Fabian:  There is no need to have a resolution of 10 m because the model must run efficiently. By Mid-2009 we hope to have a good GUI (user interface). For now we concentrate on developing a model that works.

Q: How would you track Bacteroidales in the model?

Fabian:  As water particles that can decay and in future also as material attached to particles for sediment transport considerations?

Q: What about die off say in Petaluma river, before it reaches the bay?

A:  Then we apply the model to this smaller segment, a different question.

Comment:  Must relate the decay of fecal indicator bacteria to that of Bacteroidales. What if it is different?

A: This is very important and we are doing this.

Comment:  Die off behavior should be like that of pathogens.

Terry:  MST helps to prioritize and to help clean up what would be useful.

Bhaskar:  Fate and transport would be useful.

Consensus among participants:  Must measure base flow versus wet season. Could also use continuous stream gauging data. Expect flow in wet season to be 2-3 orders of magnitude higher.

Stefan: To summarize the workshop, we will work to ensure that the study output is useful to end users in the near future.
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