Eutrophication Subcommittee Conference Call - October 24, 2008
Participants:

John Brawley (Saquish Scientific LLC)


Todd Callaghan (Mass. CZM)


David Courtemanch (Maine DEP)


Chris Deacutis (URI)


Mike Doan (Friends of Casco Bay)


Holly Elwell (Tufts University)

Jim Latimer (US EPA)

Andy Sharp (Clean Annapolis River Project)


Marilyn ten Brink (EPA)

Christine Tilburg (GOMC - ESIP)

Phil Trowbridge (NH DES)

1 hour in-kind added for all participants.

Purpose of Call
Christine Tilburg opened the call with a reminder that the topic for discussion is focused on the different methodologies for nitrogen loading calculations currently used for estimates in the Gulf of Maine. Holly Elwell has prepared an informational presentation focused on the different methodologies as part of her independent study at Tufts University. 

Slides 2-3: SPARROW

Holly began her discussion with the SPARROW model which has been used in Casco Bay. She pointed out that SPARROW focuses on understanding the major sources of nitrogen. Christine noted that the slide stated SPARROW can't be used for trends and wondered why this might be. Jim Latimer stated that it isn't possible to determine trends using SPARROW. The model is fairly elaborate and calibrated for the late 1980s. He believes that it is temporally restricted. Chris Deacutis agreed that he thought this was correct. Marilyn ten Brink thought this was true and the model can't be used to calculate annual loads. One advantage of the model, however, is that it can be used to calculate phosphorus loading. John Brawley mentioned that he didn't think the model covers groundwater seepage inputs. Chris also thought that direct deposit to estuaries wasn't included.

Slides 4-7: New Hampshire Estuaries Program

Holly then went through the slides for the New Hampshire Estuaries Program which she based on the 2008 Monitoring Plan. She mentioned that the model used (LOADEST) is best for large, non-urban watersheds. Jim asked Phil Trowbridge how the model works. Phil replied that the loading is calculated as a watershed yield and uses the last three years of individual data for calculations. Phil also mentioned that the drawback is it requires paired concentration and flow data. Chris wondered how frequently the monitoring takes place. Phil replied that they use monthly measurements. They chose three year intervals so as to have at least 20-30 sampling points. Marilyn asked Phil how far back they have been able to make estimates and look at trends. Phil replied that they haven't done trends yet. 
Christine asked about how groundwater discharge is estimated. Phil replied that it is based on aerial photography and thermal infrared imagery. Once areas are identified, samples are taken with piezometers. Phil also commented that the groundwater load was not insignificant.

Phil also commented that it is generous to call this method a model. Christine stated that it seemed highly labor and monitoring intensive. Todd Callaghan mentioned that there is a lot of attention given to the inputs, but wonders about flux within the estuary. Phil stated that the method is focused on land-based inputs. Jim mentioned that the Long Island Sound study looked only at external inputs as the flux and processes in the estuary can't be controlled. John Brawley mentioned that there are some good papers written on how Boston Harbor is approaching this issue. 

Slides 8: Massachusetts DEP/Massachusetts Estuaries Project

After Holly discussed the slide, Todd mentioned that he thought the natural attenuation is closer to 30%. A lot of the values used are from peer-reviewed literature but not necessarily specific to the estuary in question.

Slide 9-10: Nitrogen Loading Model - WHOI

Jim mentioned that this model does not include sources from sediment or boundary waters. The model has been used to calculate estimates for approximately 60 estuaries from the Massachusetts/New Hampshire border south to Connecticut. Most of the estuaries are below Cape Cod. Jim also mentioned that the model is coefficient driven. Christine wondered about the difficulty in using impervious surface information as it is missing for the Canadian provinces. Jim stated that the model doesn't use true impervious surface but bases assumptions on land use categories. He also mentioned that the model is not useful for big systems, just small ones. Of the 60 estuaries they have calculated nitrogen loading on using this method, 17 had previously been calculated using SPARROW. The results from the two methods are quite comparable (R2 = 0.7-0.79). Todd wondered how this method compared to the LINK model. John mentioned that Jim and he have been talking about this for the past few weeks. 

Todd stated that if a lot of the models/methods are giving similar targets, then maybe they should just start using base targets. Phil agreed stating that he's looking at TMDLs of 0.35-0.4 for eelgrass which given the background levels is a pretty narrow range. John thought that it is important to consider non-concentration indicators. Phil commented that concentrations are needed for regulatory purposes. 

Slide 11: NERR

Holly mentioned that this method is specific to estuaries in the NERRS program. In the Gulf of Maine that includes Great Bay and Wells. Chris stated that a drawback of this method is that some of the sites in Wells are in tidal creeks and aren't entirely appropriate. Therefore the user needs to be careful about what they are looking at. Jim agreed with Chris and stated that it is a wonderful monitoring program but not sure how useful it will be for calculating nitrogen loading. 

Jim also mentioned some papers by Meeuwig, J.J. on Prince Edward Island that the group might wish to look at. He will forward the articles to Christine.

Slides 12-13: The Simple Method

Holly mentioned that the last two methods on the presentation were recommended by her advisor, Paul Kirshen at Tufts University. The Simple Method requires very little data and works best for urban, high-density areas. Jim commented that this is not a yield-based method. Phil commented that the Center for Watershed Protection does have a similar method that is yield-based. He will forward information regarding this. The weakness for the method is that it doesn't account for attenuation. It's OK for small catchments, but not big catchments.

Slide 14: P8 Urban Catchment Model

Holly discussed the slide and commented that this model is appropriate for urban watersheds and again requires minimal data inputs.

Other models and next steps

Members of the group then discussed AVGWLF which is analogous to SPARROW and might be worth looking into. Jim suggested that a matrix be put together that compares advantages and disadvantages of all the methods. The group can then get back together in November to discuss what might be the most appropriate method. The group will then need to visit the dissolved oxygen data in December to enable Holly to finish up her work study during the semester.
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