Minutes from MRB-4A co-author meeting

Denver, CO
   November 9-10, 2004
(Note: action items are shown in red font)

Attendees: Lori Sprague, Melanie Clark, Dave Rus, Jerri Davis, Jenny Flynn

Initial agenda for meeting:

A. Review proposal and finalize major objectives

B. Determine methods for each objective

C. Assign tasks

D. Select sites

E. Develop annotated outline

F. Next steps

Items A-D and F were largely completed, with additional follow-up tasks within item D assigned (see detail for D below).  Item E was not considered due to lack of time.

A. Review proposal and finalize major objectives 

B. Determine methods for each objective

Final major objectives (with associated thoughts from the group):

1. Determine temporal trends in loads, observed (or flow-weighted) concentrations, and flow-adjusted concentrations of nutrients and suspended sediment.

· Period of record (POR) – avoid methods issues in late 70’s and early 80’s.  Check into existence of any other methods issues using information compiled for NASQAN by Rich Alexander at: http://water.usgs.gov/pubs/dds/wqn96cd/html/report/table8.htm and

http://water.usgs.gov/pubs/dds/wqn96cd/html/wqn/qasure/qasure.htm
Ancillary data will likely run only until 2000 or 2001, so end date of chemical data should match.

Due to issues with site density (see section on site selection), we have a strong interest in using a 1991-2001 or 1993-2001 period.  This would likely increase site density, and importantly, would include NAWQA trend sites that can’t be used with a longer POR.

Same POR will be used for load estimation and trend analysis to minimize data compilation efforts, because same flow models may be used for both (less work, if so), and because loads will be used in a subsequent trend analysis.

· Constituents: preference would be a consistent set of constituents from site to site (if possible) to minimize work reader has to put in to comparing sites.  Due to volume of sites, load, and trend results, may want to consider focusing on TN, TP, and SS to keep the reader from tuning out.  But some sites may not have both TKN and NOX to calculate TN.  Also, not all sites with nutrients will have SS.  Order of priority:  (1) TN, TP, SS (2) NOX, OP (3) NH3 (4) others, like total NOX, DP, etc.  There may be some utility in looking at species, in addition to TN and TP, to sort out regional differences (i.e. P-soils in YELL vs low background P in OZRK and NOX in fertilized ag areas vs TKN in manure ag areas).  See Schacklette for P soils maps (Melanie). Some areas (MS, others) have coop programs using TSS (P00530) instead of SS – TSS results are not comparable to SS b/c of method differences, would prefer to avoid.  

· Loads: will use S-LOADEST.

· Trends:  will use S-ESTREND.

Group was ambivalent about trend method to use.  Seasonal Kendall test (SKT) is more robust and can potentially include more data sets.  This is a key point when considering the pool of sites available (see later section on site selection).  Tobit regression is more powerful, but all data may not be transformed to normality or fit well to linear model.  It will take a lot of effort up-front to establish that Tobit will or will not work – if we find it won’t in many cases, would have been better to just go with SKT from start.  Will wait for outcome of national group discussion – but Lori will relate our site selection woes as part of this national discussion in January.

Sample collection at many NAWQA trend sites was not designed for monotonic trend detection (i.e. only Cycle I and Cycle II HIP samples) – need to consider step trends in these cases.  Only applicable if we shorten the POR.  Lori – bring this up with national group in January.
Trends in flow-adjusted concentrations (FAC), flow-weighted (FWC)/unadjusted concentrations, and load at all sites is necessary.  FWC/unadjusted trends show real-world change that can be related to aquatic biota and QW standards.  FAC trends show change when natural variability from flow/precip is removed; this can be related to success/failure of management practices.  Load trends show changes in what is being transported to downstream receiving waters.  Without all 3, it is very easy to misrepresent what is going on.  Also, there is always a substantial amount of confusion on the part of readers as to what FACs represent – a lot of times, this is misinterpreted as the “real world” trend – only true if no trend in flow occurred.  Better to have all 3 to place this in context.  If all three are done, however, there is a restriction that the sites must all have a gage and must not have large gaps in the record (for a monotonic trend).  This limits the number of sites available.  But the need to present a complete picture of the trends on a consistent basis outweighs the site limitation (at least at this point).

· Confidence intervals will be reported with all trend magnitude estimates.

2. Determine spatial patterns in yields and median observed concentrations of suspended sediment.

· This will encompass a larger number of sites and shorter POR than the temporal trend effort.

· Need to compute loads to get yield, so must have at least 2 years of data w/ 25 samples per year.  This was considered unlikely for most sites, so the criterion was expanded to 3 years with at least 36 samples.

· No tricky methods will be used.  Standard S-LOADEST.  Prediction error values will be presented and highlighted.

· Want a consistent POR between these sites.  But getting a large number of sites with the same 3 years was considered unlikely, so criterion became any continuous 3-year period between 1991 and 2001.  The group decided that POR criterion could be less restrictive than the trend analysis b/c these results would be compared to ancillary data that is fixed over time (i.e. soil properties).  Also, by grouping a large number of sites (high n), it was hoped that the temporal differences would be much less than the spatial differences.

· Consider the use of “reservoir-weighted” yield for sediment.  YELL did this in a previous report and found it useful.  Questions remain about the use of this method with mainstem flow-through reservoirs and other reservoirs with varying residence times and operations.  Melanie – check with Kirk on this issue and report back during next conference call.
· The group decided not to do spatial comparisons with nutrients.  This will require substantially more effort on our part, and has already been done by NAWQA and others.  Previous work will be cited in this discussion.  Will consider making the spatial comparisons a “stand-alone” section in the report so it does not confuse the reader.

3. Determine relations between changes in loads and concentrations of nutrients and sediment to changes in sources, streamflow, landscape features, and management practices.

· Streamflow trends will be calculated with S-ESTREND.  Will use mean daily flow, not instantaneous Q.

· Nutrient ancillary data:

Point source data – Lori is getting from EPA whenever they decide to fully cooperate.  Post-processing to be done by Kip Bossong in CO District.

Fertilizer, manure, atm deposition – Jenny is compiling from Barb Ruddy’s national coverage by December 31, 2004.  

Septic – Jenny will continue to look for coverages, but may not ultimately be available.

Jenny – summarize source, spatial and temporal coverage, and limitations for each category (except point sources and septic) in email to group by next conference call.
· Sediment ancillary data:

STATSGO erodability K-factor – may still be patchwork.  May also be able to use SSURGO county soil coverages if compiled nationally.

National Resources Inventory (NRI) – 5-yr periodic BMP information aggregated by HUC from county level. Not sure of time period covered.  Only covers non-federal lands.  Dave thinks he may be able to get NRCS to give this to us.

National Agriculture Statistics Services (NASS) – 30-m crop-land data layer available, maybe not in CO or WY.  Harvested acres available at county level for longer period.

Others - Conservation Tillage Information Center (CTIC), NLCD, others?.

Many of these coverages may not be available in time series.

Dave – check on all of these (and others, if you find any additional good sources) and summarize source, spatial and temporal coverage, and limitations for each coverage in email to group before next conference call. 

4. Examine changes in nutrient loading from ground water and relate those to changes in nutrient sources/BMP implementation where possible.

· POR – same as nutrient trends

· Constituent – NOX (most mobile N species in GW), no P species (P not very mobile in GW)

· Method – hydrograph separation with PART, load estimation with S-LOADEST

· Limitations with PART and general assumptions of this method will restrict number of sites.  May do a small number of case-studies as “Stand-alone” section in report.  Important to report on, as GW can contribute much of the flow in streams (and therefore play an important role in SW nutrient trends), particularly in areas with large amounts of irrigation return flow.  BMP improvements to stream QW can be delayed due to long GW travel times.

5. Compare results from objectives 1-3 along a gradient of geologic/physiographic/ climatic/hydrologic conditions in the Missouri River Basin.

· Temporal trends and spatial yields will be compared to ancillary data on a regional basis.  Regional patterns will be examined on basis of land use, crop type, soils, point source contributions, etc.

· Specific methods for this objective were not determined during the meeting, although some ideas were generated.  Group wants more time to consider this objective in conjunction with information on ancillary data availability and coverage of sites (dependent somewhat on national call in January and follow-up from team members on ancillary data). Group will revisit this once everyone has had time to brainstorm, probably during a call in February or March.  We will set some goals during our call in December.  Until then, everyone keep thinking about it.

Additional ancillary objectives:

1. Compile nutrient data sets for regional SPARROW model calibration.

· Ron will be attending the SPARROW training on behalf of MRB-4A group November 30-December 2.  Ron – email a summary of the class to the group before next conference call, with particular emphasis on what we will need to do as part of our report efforts.
· Efforts towards SPARROW model calibration will be focused on input data set compilation.  We will compile data sets that are already planned as part of our report tasks.  We will not be compiling any data sets that would be used only for the SPARROW model and not for our report.

2. Include summary of significant findings from the MRB4 biology report regarding the impacts of nutrient variations on algal and invertebrate communities.

· Dave P – provide summary section from the MRB-4B report for inclusion in Discussion section of MRB-4A report in mid-FY06.

C. Assign tasks

Total hours: 2,996 for FY05.  Percentages shown below are based on 100% = 2,996 hours.  All times are approximate – expect to readjust your time somewhat as tasks proceed.

Major tasks and associated responsibilities in FY05:

1. Data compilation – includes retrieving data, quality checking, calculating TN (if appropriate), recensoring, and formatting (format to be determined after final methods are decided in national call in January).  Hope to create a standardized data format that can be used in all subsequent data analysis – don’t want to have different people working with different data sets.  Standardized format will also facilitate the creation of an S-Plus script (Lori will write script after standardized format is decided on) for everyone to screen their data.  Two plots will be used: (1) time vs Q (with mean daily Q hydrograph and instantaneous Q from QW samples) to show sample distribution over time and flow conditions, and (2) Q vs concentrations to show distribution of samples over discharge and to show the concentration-Q relationship (important for subsequent model fitting in load and trend analysis).

Total time – 23%


Dave – 5%
(NE)


Jerri – 3%
(MO)


Melanie – 5%
(WY, MT)


Lori – 10%
(all other states)

2. Data processing – includes ancillary data compilation, delineating any needed drainage areas electronically, clipping basin boundaries to coverages (may have already been done for NAWQA sites), processing point source data.  Jodi (WY) will delineate all new basins; Jenny will clip data for all basins.

Total time – 17%


Jenny – 4% (clipping)


Dave – 1% (researching sediment ancillary data)


Jodi – 5% (delineation)


Kip – 3% (point-source data processing)

3. Load estimates for time trends – nutrients and sediment

Total time – 8%


Melanie – 7%


Lori – 1%

4. Load estimates for spatial trends – sediment

Total time – 8%


Dave – 7%


Lori 1%

Note – Dave, Melanie, and Lori will plan a meeting in Wyoming in February/March to meet and determine consistent approaches for all load estimation
5. Trend analysis – nutrients and sediment; FAC, FWC/unadjusted, load

Total time – 15% 


Lori – 15%

6. GW load estimation – NOX

Total time – 10%


Jenny – 5%


Lori 5%

7. Site-specific data analysis – linking up ancillary data with load and trend results

Total time – 9%


Lori – 1.5%


Melanie – 0.5%


Dave – 1%


Ron – 4.5% (likely will include some plotting of temporal or spatial data)

8. Regional data analysis – looking for/presenting spatial patterns, testing statistically if possible

Total time – 9%


Lori – 1.5%


Melanie – 0.5%


Dave – 1%


Ron – 4.5%

Tasks 7 and 8 fall largely under objective 5 and need development as we make progress on the other tasks.  Slush time is not included here, and covers things like meeting attendance and conference call participation.

D. Select sites

1. All nutrient and sediment sites on NWIS-web meeting certain minimum criteria were compiled.  These sites and related information were loaded into ArcMap, and the group ran queries to further narrow the sites.

· The following query was run separately for nutrients and sediment load and trend analysis sites (it was quickly determined that there were not enough sites with both to use only those) - sites with begin and end date span 1985-2002 (could not encompass data distribution at this point) that had gages and more than 60 data points (representing a minimum of approximately quarterly data over the POR, again with no consideration of data distribution).

2. These sites were checked for data gaps no longer than 2 years (the minimum we decided was acceptable for load estimation).  (MANY) Sites not meeting this criterion were dropped.  Note in most cases we did not check to see if individual parameters met this continuous coverage criteria – this may lead to the exclusion of additional sites.  Also, we did not look for distribution of samples over the hydrograph – may also lead to exclusion of some sites.

Dave – check Missouri River @ Omaha for the odd 5-year gap in sediment record (in ADAPS maybe?) by next conference call

· A fair number of sites (including most NAWQA trend sites) dropped out b/c they did not have data as far back as 1985.  1991 or 1993 looked like a better start date to get more sites – NAWQA and non-NAWQA – included.

· Spot checks revealed that it would be impossible to get consistent parameters among all sites.  Will likely have to use whatever is available, unless the POR is changed to allow more sites with more consistent parameter coverage (and even that may not work on this issue of consistent parameters).

Jerri – email group the URL for the OWQ (?) memo that TNOX is statistically equivalent to DNOX. 

3. The query was also run for 1975 (with 100 data points), but it was decided there likely would not be enough sites, and this was not pursued further.

4. Another query was run for selection of sites to be included in the sediment spatial comparison – sites with begin and end date span 1991-2001 that had gages and more than 36 data points (again, with no consideration of data distribution).

Dave – check this list and find sites with at least 3 years of continuous data.  Give site list to Jenny (with specific 3 year period to use) before next conference call if possible so she can map them for the group.  

E. Develop annotated outline

Lori – develop rough annotated outline and email to group before next conference call for input and modification.

F. Next steps

· All – for selected sites, summarize constituents available and their respective PORs.  Contact District QW specialists to inform them of this effort and run the sites by them.  Ask if they know of any other sites that meet our minimum criteria of continuous coverage (no gaps > 2 years) between 1985-2002 and a gage.  Probably should also ask about POR of 1991 or 1993 through 2002, in case we can use the shorter POR. May also want to see if they will grant us access to their local NWIS database. Send this info to Lori before next conference call, and she will summarize and send out to group before call.

Jerri – MO, IA, KS
Dave – NE
Lori – CO, SD, ND
Melanie – WY, MT

· Topics for consideration by lead-author group:

· Colleague-review exchange within the group

· Outside review (by Tim Cohn etc) of national methods in January or February 2005, before we get too far along with data analysis

· 1 page fact sheet describing MRB trend effort for wide dissemination.  Could reach a large number of stakeholders that may not be reached through one on one contact, but may have an interest.  Group has noticed that the Missouri river basin has a large number of multi-agency groups that seem to lack coordination or communication – we don’t want to contribute to that.

· Methods and POR issues

Lori- bring these up at next conference call with national group.

· Next call for our group is the morning of December 16 from 9-11 MST.  Lori will set it up and send out call-in info.
