MRB1-E – Trends in Nutrient Loads to Northeastern U.S. Coastal Waters


Notes from Report Team Meeting, November 22-23, 2004, East Hartford, Connecticut





Monday, November 22, 2004, 1:00-5:00:   


	The meeting began with a welcome from Connecticut District Chief Virginia de Lima and introductions of meeting participants, along with a brief summary of the related project experience of each person.  Participants included:  Ward Hickman (NJ District, DELR NAWQA), Rich Moore (NH-VT District, NECB NAWQA), and Elaine Trench (CT District, CONN NAWQA).  John Mullaney (CT District, CONN NAWQA) and Tom Trombley (CT District, CONN NAWQA) participated in the Monday session, and Steve Grady (CT District, CONN NAWQA Study Unit Chief) participated in parts of both days.  Barbara Korzendorfer (CT District) participated in the reports discussion on Monday.  Liz Ahearn (CT District Surface-Water Specialist) and Steve Grady sat in on Rich Moore’s SPARROW model presentation on Tuesday.   





Report Planning:  


	The team discussed the question of uniformity among the regional nutrient studies.  Steve commented that we need to create a report plan early on in the process, with the expectation that eventually there will be some steering from higher up.  Ward noted that we need to define what we want to do.  This is an opportunity to influence the process.  Elaine noted that since we will be working extensively with phosphorus data, and phosphorus loads are an important environmental issue in the inland waters of MRB1, we may want to modify our title to encompass inland waters.  


Possible products discussed included:  a web-based data product or CD; a Scientific Investigations Report (SIR); a Fact Sheet (to be derived from the SIR); a Circular (along the lines of the NAWQA Study Unit summary reports); a journal article.  The SIR is the basic report, needs to be done first, provides a good framework for organizing the information, and would need to precede any journal article.  Barb noted that a web site product is more advantageous if it’s a product that changes; otherwise a CD can be just as useful.  Both internal and external web pages were discussed.  Steve noted that a web page could be a work in progress; an external page could announce significant developments.  John showed the group an example of an internal web page from the Principle Aquifer studies.  (The structured support for common PA information was discussed in the MRB1E conference call on 11/17/04).  


The team discussed the need to incorporate both general (regional) and specific (local) information in the report.  Steve commented that the regulators will want to see the numbers; they’ll want to see what pertains to them.  This led to a discussion of the possible audiences for a report, and the NLT expectation that external stakeholder contact and input will be solicited by the MRB studies.  The group concurred that stakeholder contact should come from the national level, particularly since more than one MRB study in each region will need to contact the same agencies and organizations.  


	Action Item:  Steve Grady will communicate our discussion to Mike Yurewicz regarding a possible national approach for stakeholder contact, and our concerns that there are inadequate resources of time to address this adequately within individual studies.  


	


Archival Requirements:  


	This is another area where the team agreed that there will be value in some collective approach to the archiving of MRB datasets.  There may be overlap in datasets, regionally or nationally.  Each team shouldn’t have to go dig for the information.  This issue was discussed in the MRB1E conference call last week (11/17/04).  Steve noted that the whole NAWQA picture is now national and regional teams.  This calls out for a different framework for assembling, documenting, and archiving the data.  





Data Management:  


	The team followed up on the data management discussion that took place in the MRB1E conference call (11/17/04).  Options for storage of data files include using Connecticut disk space or ftp space.  Some questions were raised about the permanence and security of file storage on ftp sites.  The group was interested in the possibility of having all the MRB studies linked through one internal web site, like the Principle Aquifer web page.  This seems advantageous.  For the near term, the team will need to generate its own system for coverages, data files, management, and storage.  It may be wise to build in some redundancy in this system.  Questions of data management were not fully resolved, and will require ongoing discussion among team members, and consultation with other MRBs and regional and national contacts.  





GIS Requirements:  


	The team discussed data requirements relative to GIS coverages.  (This was discussed further the following day in the SPARROW modeling presentation and discussion).  We are currently working with several station files in different formats for NAWQA, NASQAN, and other USGS monitoring networks, and we will be adding station lists from other parts of the study area.  Tom noted that it will be beneficial if all our stations files are in a common format.  We need to decide what identifying information we want for each station in the file.  Basic information can be pulled from the Data Warehouse if we have a station ID.  Minimally we need a site ID, name, and lat-long for each station.  We will also need to determine if there is a basin coverage (delineation) for any non-NAWQA stations that we choose to include.  


	In the initial stages of the study, we will need “working” coverages that show station locations, basin boundaries, major streams, and state lines.  Tom noted that different states have different densities of stream coverages; this affects efforts to create a regionally consistent coverage.  Rich described a valuable feature of the NHD, used in the New England SPARROW model, where more detailed streams “pop up” as you zoom in (the streams are there all the time, but not shown at larger scales).  The NHD coverage will be worked on nationally in a separate project during FY 05.  The question was raised regarding what projection we will be working in.  





Station Selection:  


	Elaine reviewed the general situation for the data-rich MRB1:  there are 76 NAWQA stations in the region, and more than 1,000 USGS water-quality stations with nutrient data within the period 1990-2003.  (Steve urged us to stay closer to the 100 end of this range!)  Elaine reiterated Greg Fuhrer’s comment from the MRB1E conference call (11/17/04) that we need to use a tiered approach, where we identify the best data sets for immediate use, and bring in and screen other data sets at a later time.  	


Steve asked what the criteria are for station selection.  Preliminary criteria include period of record and numbers of samples required by various programs.  Steve encouraged the team to identify what kind of time line it will take to assemble the pieces that we need.  By some time in January we need to have a comprehensive list, or matrix, of possible stations, including the period of record, drainage area, number of samples available, and the existence of non-USGS data at the stations.  We need to identify key stations, and second tier stations.  


Action Item:  Ward Hickman will put together the station lists in a common format; Elaine Trench will consult on the process.  





Data Retrievals:  


	For NAWQA sites, data can be retrieved from the Data Warehouse.  Dave Mueller has already developed a NAWQA Cycle I data set (from the Data Warehouse) with extensive documentation.  We need to determine if we need any periods of record that are not included in this data set, and we also need to determine what screening procedures need to be used with other data sets to maintain consistency with the Cycle I data set.  


	For non-NAWQA stations, we may need to retrieve data from as many as seven NWIS servers.  One or more team members will need user IDs on multiple servers.  Tom is currently on the NY and New England servers, and Ward is on the NJ and PA servers.  Tom asked about quality of data issues concerning data from other agencies.  When do we consider the other data comparable?  





Tuesday, November 23, 2004, 8:00-3:15:   


	


Scheduling:  


	On Monday and Tuesday, the team discussed the availability, and the timing of availability, of the team members.  Some reallocation of hours and tasks will be necessary.  John Mullaney has had several changes in project commitments, with the result that he may have few or no hours available for the MRB1E study.  Rich Moore expects to be available in late spring or summer of FY 05, which coordinates well with the tasks on which he will be working.  Ward Hickman has time available early in FY 05, but a pending project is likely to affect his availability later in the year.  Elaine Trench has sufficient time available for MRB1E commitments.  Adjustments may need to be made in the time allocated to Tom Trombley, as we determine GIS needs for the study. 


	Action Item:  Elaine Trench will review planned hours for tasks (from 4/04 proposal materials) and planned hours for individuals (from 4/04 proposal and 11/10/04 summary table), and evaluate any needed changes in the percentages allocated to tasks and individuals.  





Exploratory Data Analysis, Trend Analysis, Load Estimation, and Station Selection:  


	Discussion ranged back and forth among the interrelated topics of exploratory data analysis, trend analysis, load estimation, and station selection.  Elaine noted that we are on two parallel but offset tracks for preliminary and final data analysis.  In the next two to three months we will need to be developing and testing some data sets; bringing them through the stages of exploratory data analysis, trend analysis, and load estimation; testing and learning these programs; increasing our understanding of regional and local hydrology and water quality; and developing our standard procedures for these analyses.  Simultaneously, but offset somewhat farther forward in time, we will be developing our final data sets and bringing them through the procedures that we have established.  Elaine then presented a summary of the criteria and data requirements for various trend analysis and load estimation programs, based on material from the 10/04 NTC trends and loads course.  


	The team discussed forms of exploratory data analysis.  Rich commented that we can probably obtain load data sets from the three SPARROWs (New England, Delaware, and Chesapeake) and look at these as part of our exploratory phase.  Examining and understanding concentration-flow relationships will be an important part of the exploratory data analysis.  Ward also recommended looking at concentration versus suspended sediment, particularly for phosphorus.  Ward also asked about looking at trends in instantaneous loads.  The team discussed reasons for doing this (changes in the flow regime that may affect loads), and some limitations.  We may look into conducting this form of analysis for major integrator stations (not more than 10).  We also need to add a component of analysis to estimate the percentage of samples at high flow events (for load estimation program requirements).  


	Action Item:  Ward Hickman will develop procedure for estimating percentage of samples taken during high flow events.  


	In the discussion of load estimation, Elaine explained the 10-year “moving window” approach used in the Chesapeake Bay program and described by Tim Cohn in the 10/04 NTC trends and loads course.  We will not have the same moving window, because the project data set will have a definite end point, but we need to consider the reason for this approach.  Specifically, the load estimate for the final year of a multi-year estimate has a large error associated with it.  We will need to encompass various NAWQA sampling periods in our analyses, as well as NASQAN stations that end in various years during the mid-1990s.  Not all NAWQA study units in the same cycle have the same sampling period; for example, the Delaware NAWQA sampled into 2001.  We will have multiple end dates in our load estimation periods.  Rich noted that for SPARROW modeling, it would be a good idea to encompass two National Land Cover Dataset (NLCD) years, 1992 and 2002.  The 2002 data should be available later this year.  The team considered using the period 1990-2003 for the load estimation period.  Some earlier years may be used, depending on the end date for the station record.  


	Action Item:  Elaine Trench will write up a table of station selection criteria, and criteria for trend and load estimation programs, and will outline the tiered approach to station selection, station use in analyses, and levels of detail in analyses (tiered levels of analysis).  








SPARROW Model Presentation:  


	Rich Moore introduced the New England SPARROW model project to the team, using a Powerpoint presentation.  The presentation was informal, with considerable discussion of the data sets and approaches.  


The National Hydrography Dataset (NHD), nationally available at 1:100,000 scale, was used in the New England SPARROW model.  New Hampshire is currently working on the 1:24,000 scale NHD.  The RF1 (1:500,000 scale) is the old national coverage for SPARROW.  This coverage lacked consistent reach coverage in New England.  NHD provides upstream and downstream reach tracing.  Sources of data for generating catchments include:  NHD, Watershed Boundary Dataset (WBD), and Digital Elevation Model (DEM).  The currently proposed national catchment delineation study is expected to be complete by the end of the year.  The Randall Runoff map (1950s to 1980s) was used to develop estimates of mean annual streamflow to NHD reaches, and estimates of flow were compared to flow measured at USGS gages.  








The model incorporates data for nutrient sources and nutrient transport processes:  


Nutrient sources:  	


Point sources – dataset from NOAA�Atmospheric deposition – data from Ollinger (academic researchers)�NLCD 1992


	Nutrient transport processes:  


		Land-to-water delivery:


			STATSGO – soils


		Instream losses:  


			Stream travel time – used Jobson equation, assumed no regulation�			Reservoir detention


	Other nutrient sources tested:  


		Population density – This coverage wasn’t used because land use was more significant, and the information was redundant.  �		Agricultural fertilizer and manure – There were striking “state line faults” because of differences in state reporting.  Including this dataset gave a slightly higher R2, but the data were not considered consistent enough for management use of results.  


	A bar graph plot of N loads from major streams in New England was shown.  For the MRB1E report, we would like to see paired bar graphs of load and mean annual flow (some measure of flow), to indicate where load is commensurate with flow, and where load is greater or less than expected (relative to flow).  


	One map plot showed the major nutrient source for each catchment in New England.  This was followed by a map plot (not in the published report), which showed the major nutrient source for each upstream catchment.  [this may not be expressed accurately.]  This interesting map highlights extensive stream reaches where point sources are the major nutrient source.  We should consider the possibility of incorporating this in the MRB1E report.  





Ancillary Data Sets:  


	The discussion of ancillary data sets generated some questions for the January 05 conference call.  What (if any) ancillary data sets are we supposed to compile for the SPARROW model, if we don’t need to compile them for this study?  What (if any) national support will there be for ancillary data sets that will be used by multiple MRB studies?  


	Point discharges:  There was general discussion that compilation of consistent data on point discharges throughout MRB1 may be time-consuming beyond the resources of this project.  Further discussion with regional and national contacts and other MRBs is needed.   


	Agricultural fertilizer and manure:  Rich noted that northern New England (ME, NH, VT) was consistently lower per unit area than southern NE.  This appeared to be related to State accounting methods rather than actual use.  Elaine noted that with data sets for 1987 to 2002, we can look at changes over time.  We may be able to relate these changes to trends and loads, even if there are state inconsistencies.  Rich noted that for allocating this data set to agricultural land, we need:  county fertilizer and manure data, land use data, and NHD catchments.  This was followed by a discussion of the relative merits of using NHD catchments versus a more “traditional” GIS clipping process using basin boundaries.  Rich advocated for the efficiency and value of the NHD catchments.  The question for the MRB1E study is the timing of the availability of the results from the catchment project, including the time sequence in which different parts of the country are completed.  


	Atmospheric deposition:  The NE SPARROW project used a good data set from Ollinger and others, but this is not available for the whole of MRB1.  The question was raised as to how this coverage differs from the national NAWQA coverage.  Rich thinks the older coverage may not have been as detailed.  Other questions:  Are there trends in atmospheric deposition of nutrients?  Reports on this?  What kind of data over time are available?  


	Action Item:  Ward Hickman will follow up with Dave Mueller next week in Denver to find out more about the NAWQA atmospheric deposition coverage.  


	Action Item:  Rich Moore will eventually make some kind of comparison of the two coverages to determine if there is general agreement or not.  


	National Land Cover Dataset:  The 1992 dataset is available, and the 2002 dataset will be available.  A proposal related to Rich Moore’s NHD proposal would use NHD catchments to develop land use information for all catchments nationally.  Again, there is a question of timing relative to the needs of this study.  


	Action Item:  Elaine Trench will bring this issue to the national nutrients conference call in January 05:  We need to know if the NHD catchment process results will be available for our use in this study, or if we’ll have to develop a differenct GIS approach for allocating nutrient sources to drainage basins.  


	Population density:  Is this going to be aggregated nationally for NAWQA basins?  


	Correlating ancillary data with trend and load results:  The team had a general discussion of methods and approaches for relating trend and load results to ancillary data.  Ward summarized that we need to look at trends over time in conjunction with changes in measures of nutrient sources, and look at mean or typical basin nutrient yields in relation to basin characteristics.  Rich suggested the possibility of running two SPARROW models, one for 1992 and one for 2002, with two sets of predictor variables.  The team agreed that we need to continue the methods discussion and talk with other MRBs about their approaches.  





Report Planning:  


	Elaine used two short Powerpoint presentations (one developed by Elisabeth Graffy, an Economist and Policy Advisor in the USGS NMD) to generate some thought on how we will present information from this study.  Our audience is likely to include water managers, regulators, and policy makers, and we need to give careful attention to how we move from analyzing reams of data to presenting useful, understandable information.  Ward strongly recommended that we develop a report outline early in this process, including contents, kinds of analyses, and types of results to be presented.  


	Action Item:  Elaine Trench will develop an annotated outline.  





Additional Tasks and Assignments:  


	Action Item:  Elaine Trench will send Ward Hickman all station lists she currently has, including NASQAN stations and related header files.  


	Action Item:  Ward Hickman will begin working with NASQAN data retrievals.  


	Action Item:  Ward Hickman will make initial contacts with people in NJ, NY, and PA about best stations and data retrievals.  


	Action Item:  Elaine Trench will make up the parameter list for retrievals, consulting with other MRBs on their constituent lists and making sure that all constituents on the NAWQA national list are included.  The group noted that there will be some inconsistencies in the constituents analyzed in various District or State programs.  


	Action Item:  Rich Moore will provide a summary table of stations used in the New England SPARROW modeling project.  


	Action Item:  Elaine Trench will send the team a list of relevant URLs for the project (NAWQA archival requirements, Dave Mueller’s Cycle I data, etc.), as well as NHD catchment project documents.  








Compiled by Elaine Trench, 12/2/04
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