NAWQA Regional Synthesis Project MRB1-E

Trends in Nutrient Loads to Inland and Coastal Waters in the Northeastern U.S. 

Chesapeake Bay Nutrient Trends and Loads Project

Conference Call Notes, March 14, 2005
Introductions:   


Participants from NAWQA MRB projects:  Jonathan Kennen, Steve Grady, Elaine Trench, Ward Hickman, Rich Moore, John Mullaney, Mike Yurewicz.  


Participants from Chesapeake project:  Jeff Raffensperger, Mike Langland, Greg Schwarz.  

Project descriptions, objectives, and time frames:  


Jeff Raffensperger described the USGS Chesapeake Bay projects related to nutrients (River Input Monitoring [RIM] – a long-standing [20 year] project, Loads and Trends, and Factors Affecting Delivered Loads and Trends), using a Powerpoint presentation distributed to conference call participants prior to the call.  His overview included information on station networks, constituents, and methods.  Later in the call he noted that their project is on a fairly short schedule, and that they expect to finalize trend and load analyses within the next few months.  


Elaine Trench gave an overview of the NAWQA MRB1 nutrients study, including project objectives, based on a project summary distributed to conference call participants prior to the call.  She noted the need for the MRB1 study to be familiar with the objectives and methods of the Chesapeake nutrients studies, to use the Chesapeake station networks to help identify the best sites for trend and load analyses, and to look for ways to work collaboratively with the Chesapeake group.  

Data compilation and testing – information sharing between projects:  


Ward Hickman described the status of station selection and data compilation in the MRB1 study.  The project is still in relatively early stages of identifying sites for trend and load analyses.  Data for NAWQA, NASQAN, and HBN stations in MRB1 have been compiled, and Ward has recently done a retrieval for all MRB1 stations with sufficient nutrient data for trend or load analyses.  Jeff reported that the Chesapeake Factors study increases the number of sites analyzed, and expands the RIM station network to include both USGS and State agency stations upstream from the RIM stations.  They are making an effort to have the States develop some commonality with the USGS on constituents analyzed and methods of analysis.  The project is currently considering about 45 stations (see list in Powerpoint slide) where they would like to apply all of their load and trend analysis methods.  Mike Langland is compiling the nontidal database for the Chesapeake watershed, including State datasets, and it’s a fairly complete database.  Mike noted that the database was originally compiled in 1992, going back to 1972, and now includes data to the present.  Jeff noted that the procedure for developing the nontidal network has involved a team of people over the past couple of years.  Constituents in the Chesapeake studies include total nitrogen, total phosphorus, orthophosphorus, nitrate, and sediment.  Action items:  Ward will contact Mike regarding State datasets and other dataset questions.  Jeff will provide Elaine with information on the process for developing the Chesapeake nontidal network.  

Data-analysis methods and related issues:  


Jeff noted that in the Factors study they have spent a considerable amount of time evaluating methods.  The USGS Chesapeake studies have been using Estimator for a long time, for both load estimation and trend analysis, and the Bay Program is familiar with this method.  They have not used Estrend, but have made some comparisons of results using different methods.  Elaine reported that the current plan is for the MRB nutrients studies to use S-Estrend for most trend analyses, S-Loadest (based on Estimator) for load estimation, and possibly QWTrend for more detailed analyses at a limited number of stations.  The process of identifying methods for trend and load analyses for the MRB studies is still evolving.  Action item:  Elaine and Jeff will continue to communicate on issues related to methods in the two studies.  Methods are discussed in several of the Chesapeake publications listed in the Powerpoint presentation distributed by Jeff.  

Evaluation of trends in streamflow has been important in the Chesapeake studies.  They have used the period 1985 to present, but have determined that a longer period is needed for evaluating trends in discharge.  They also noted that it’s important to have information on wet and dry years when presenting results to the public.  


Several issues related to trend analysis and load estimation were discussed.  The Chesapeake group has used a 7-parameter Estimator model with a 9-year moving window for loads (not for trends), but also has run the load model for the whole period.  Loads from the 9-year moving window are the ones reported to the cooperator.  Plots of flow-adjusted trends (examples shown in Powerpoint presentation) are derived from the coefficients in Estimator.  Jeff reported that a couple of years ago, the group decided that they wanted to be able to report trends in raw concentration data, in order to be able to compare trends in tidal and nontidal areas.  They also wanted to look at trends in loads.  This effort led to considerable scrutiny of the ways in which event-based sampling may affect trend results and other statistics.   Greg Schwarz noted that in using Estimator, you want to know what the magnitude of the trend is, but need to account for differences in centering dates for the time term and the actual data set.  There’s a more significant difference if sampling frequency has increased toward the end of the period.  The process for dealing with this discrepancy is outlined in a recent publication, SIR 2004-5259.  Action item:  Jeff will send copies of the report to Elaine, Ward, and Rich.  Jeff noted that whereas the linear time term shows an average rate of change, incorporating the quadratic time term allows you to visualize better what’s happening through time.  Greg commented that there’s been a movement toward event-based sampling and away from scheduled sampling.  This introduces bias in statistics and in unadjusted trends.  He has been working on methods to un-bias statistics, and has developed a flow-weighted bias correction to handle sites where there’s targeted storm sampling for load estimation.  He plans to implement these methods in Fluxmaster, and also relate them to QWTrend.  These methods are addressed in Greg’s Powerpoint presentation, “Trend Issues” (12/6/04).  Greg reported that he has developed a form of the Chi-square test for evaluating the presence of event-based sampling in a dataset (this test likewise evaluates whether sampling is distributed over the range of flow conditions).  Action item:  Greg will send SAS code for this test to Ward.  


The group discussed the question of comparability of approach between the Chesapeake and MRB1 studies.  At some point, the MRB1 study will need to decide if we can incorporate the Chesapeake Bay project results directly into our study, or if we will need to re-do analyses at these sites in order to maintain method or time period consistency with other MRB studies.  Mike Yurewicz commented that we may want to consult with Greg Schwarz and Rich Alexander on comparability of methods and using Chesapeake results.  Jeff suggested that the the two studies could pick a common site, probably one of the RIM sites, conduct all the planned analyses, and compare the results.  Action item:  Jeff and Elaine with discuss this possibility further.   


On the subject of trends in loads, Jeff and Mike noted that there’s public interest in load reduction, hence an interest in trends in loads.  This is an important part of the Bay program.  However, there have been problems with estimating trends in loads.  Mike noted that a trend in monthly load was analyzed previously, but this was affected by sampling bias.  Mike further noted that all four pieces together are important:  trend in flow, trend in concentration, trend in flow-adjusted concentration, and trend in load.  

SPARROW modeling issues:  


The group discussed differences between the Chesapeake Bay watershed SPARROW model and the SPARROW model proposed for MRB1.  Rich Moore noted that the issue facing MRB1 is the selection of the network.  He has suggested using NHD, with catchments generated by the current national project.  There has been an effort to tie all USGS gaging stations to NHD.  In the Chesapeake Bay Program, the HSPF model network is loosely based on the SPARROW network developed by John Brakebill.  Greg commented that there are essentially four models in MRB1:  Delaware River Basin SPARROW (1:24,000 NHD), Chesapeake Bay SPARROW, Chesapeake Bay HSPF, and New England SPARROW (1:100,000 NHD).  He noted that there is a “cross-walk” between HSPF and NHD, and commented that the NHD is a sensible platform for the Northeast Region.  Greg also observed that the different models have different datasets with different levels of detail, and that there are some default datasets that you can fall back on at a regional or national level.  Rich noted the possibility of a nested SPARROW, with one model nested in another.  He commented that some datasets are directly comparable (land use, for example), and can be included in a nested model.  He noted that the question of a single network versus a nested network needs to be resolved sooner rather than later.  Greg responded that probably the single model (as opposed to nested) will be the best way to proceed, in terms of consistency of datasets.  


Mike Yurewicz suggested that MRB1 needs to develop an extended work plan to position the project to access any resources that may become available.  He noted that the NLT wants to slow down a little (on SPARROW model development) and make sure that ancillary data coverages are put together well.  However, MRB1 needs to have a vision for developing a SPARROW model, pulling in State ambient monitoring data.  He cautioned against spending a lot of time on a work plan, but recommended developing a sense of where we need to be on this effort a year or so out from now.  Action item:  Further discussion of these issues needs to take place among Greg, Rich, Elaine, John Brakebill, and a Delaware project person.  

Next steps in project communication:  


Team contacts for specific issues or information:  



Station network and selection of sites:  Jeff Raffensperger, Elaine Trench



Data sets:  Mike Langland, Ward Hickman



State contacts:  Mike Langland, Elaine Trench
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