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NCR-207 2006 Meeting (Ames, IA) Minutes

NCR207: Drainage Design and Management Practices to Improve Water Quality

Minutes of Third Annual Meeting: March 27, 28 and 29, 2006

Ames, Iowa at the ARS National Soil Tilth Lab

Members present: Matt Helmers-Chair (IA); Gary Sands-Secretary (MN); Ann Rozum (USDA-CSREES Rep); Jane Frankenberger (IN); Jeff Strock (MN); Dan Jaynes (IA); Ramesh Kanwar-Admin.Advisor (IA); Eileen Kladivko (IN); Ken Staver (MD); Kelly Nelson (MO); R. Wayne Skaggs (NC); Richard Cooke (IL); Pat Willey (NRCS); Jim Fouss (ARS-LA)
Guests present: Norm Fausey (ARS-OH); Barry Allred (ARS-OH); Sheryl Kunickis (NRCS); Mary Todd Trooien (SD); Tyson Ochsner (USDA-ARS; Mohamed Youssef (NC); Ajay K. Singh; Lowell Blankers; Steward Melvin (IA); Russell Persyn (SD); Ranvir Singh (SD); Tom Kaspar (IA); Dana Dinnes; Mark Tomer; Jerry Hatfield; Greg Brenneman; Dan Meye; Kapil Arorn; Shawn Shouse; Ken Kohl
Members absent: Larry Brown (OH); Larry Geohring (NY); Bill Northcott (MI); Brandon Grigg (LA); Sam Kung (WI); Tammo Steenhuis (NY); Tom Spofford (NRCS)
March 27, 2006

Chair Matt Helmers called the third annual meeting of the NCR207 committee to order at 1:30pm at the National Soil Tilth Laboratory.  A few minutes were taken for members and visitors to introduce themselves.

Business Meeting 1:  M. Helmers reviewed the minutes from last meeting.  E. Kladivko moved to approve the minutes and J. Strock seconded.  The minutes were approved unanimously by a voice vote.  

M. Helmers reviewed the four objectives of NCR207, reviewed future goals and charged the group to think about additional future goals.  M. Helmers led a short discussion on the definition of impacts and the impacts we can demonstrate as a committee.

Initial discussions regarding next meeting site and time were held with members encouraged to discuss further during breaks before the 2nd business meeting when a decision would be made.

R. Kanwar, Administrative Advisor, then welcomed the group to the ISU campus and reviewed the many changes that had occurred at ISU in the past year (new Deans for the College of Engineering, Agriculture, Veterinary Medicine, and Human Resources, and new Vice Provosts for extension and research.  And he identified the new hires in the ABE Department (Nir Keren, David Grewell, and Raj Raman).  

R. Kanwar then reviewed the basic function of NCR committees (information exchange), recognized our efforts in holding mini-symposiums, and encouraged to continue down this road.  He discussed the 2nd year review that will be occurring soon and is a review that he as Admin Advisor will perform.  He then shared a handout on how to write impact statements and the format for annual reports.  Lastly, he gave a handout on funding opportunity and encouraged us as a group to pursue funding opportunities in the future.

CSREES updates (Mary Ann Rozum)

Mary Ann Rozum then gave the CSREES Representative’s report.  She discussed future funding opportunities and changes or planned changes in program organization.  She shared a document showing that many of the 406 funding programs (including water quality) are proposed to be moved to the NRI next FY.  She indicated that this year’s water program will focus on the same issues as last year, and indicated that relatively few proposals have been received on pathogens or drought mitigation.  She urged us to document “outcomes”, as that is the criteria being used to review Agency success by OMB.  For example, the 319 program flunked review last year as well as 5 of 7 NRCS cost share programs.  She further urged us to consider the new economics of nature, reflected by the emphasis on C and nutrient trading efforts, green payments replacing crop subsides, and overall emphasis on “ecosystem services”.
NRI/406 2007 RFP will not include nutrients (like this year)
Hatch funds proposed to be cut and put into competive program. NCR will have to compete with other groups in a national pool/
Kanwar – this would put many depts./programs in jeopardy because of faculty support from HATCH funds. NCR doesn’t recieve funding (like NC projects).

New undersecretary may mean shifting priorities: energy, especially.

Senator Kitbonds? (Missouri) said no more funding of water resources until “results” can be documented.

· How many farmers are adopting conservation drainage, how much improvement in WQ, etc.

· Headlines in DesMoines register “IA among highest in river pollution”.

· Need to show results to general public. Interim results showing “potential”. 
USDA – Market-based approaches (pittsburg, May). Trading, etc. EPA claims 160 case studies where it’s being done. Can drainage systems claim “credits” if nutrient reductions can be proven?
Market/Green approaches:
· Text – The New Economy of Nature (Gretchen Daily). Examples of trading (e.g., carbon, wildlife, etc.). 

· Get private markets or “green payments” to take up slack where crop subsidies have traditionally been used.

· Urban folks seem to be open to “green marketing”.

· Some companies already buying carbon credits in anticipation of paradigm shift.

· “Ecosystem Services” is the buzzword in DC.

· Other countries seem to be ahead of the curve (e.g., Europe – $60 mil in trading in ’05)
406 grants –  April 11th is deadline. Farmer behavior of practices is one of the aspects to be evaluated.

Last year for CEAP projects.

QUESTIONS:

1. Why CEAP to end? (3 year run) - NRCS funds – done as a service to NRCS. Need to look beyond water to air and other ecosystem benefits.
2. NRI focus was narrowed to exclude nutrient issues. Can that include nutrients in the future? NO. Perhaps 406 (Mike ONeill) will pick up some of the slack – may get integrated into NRI in the future. Over 2300 studies over last 8 years. Would like to figure out what we have learned from these studies first, before funding more nutrient work. Want to better target the nutrient studies that do get funded. NRI ($5 mil); 406 ($15 mil)

3. All $15 mil isn’t available, correct?

4. NRCS failing in 5 areas. Why? NRCS reporting system is counting practices, but doesn’t talk about improved environment/ecology systems. Willey – means we need more research, right? ARS has been redirected?? NRCS bidding process is also subject to mis-prioritization (doesn’t get the practice to the right target…just the first one that comes in the door). Willey – past methods were…ARS determines best practices and NRCS puts them into action.
5. Melvin – N issue is a timing and application issue. Public and decision makers don’t understand the vagaries of climate in terms of getting results.

6. Strock – Guess what happens to N rates when we have record yields as we have had in MN? Need to get policies in line with environmental goals.

7. Ramesh - IA and IL are two most polluting states in U.S, according to media.

BREAK

Mini-Symposium #1 – Hydrological changes on the landscape scale
Presentation #1 Keith Schilling (IA-DNR – Geological Survey): Effects of changing land use on streamflow and nitrate-N patterns in the agricultural Midwest.
· 30-40 increase in row crop cultivation in IA since the 40’s

· Parts of Raccoon WS wet from 35 to 90% corn/soy since the 30’s

· 0-20000 ac of soybeans since 40’s in IA, WI and MN (combined)

· Dinnes, et al – agron J 2002 (temporal patterns of water use)

· Zhang and Schilling, J. hydrology 2006 (effect of land cover on WT behavior)
· Tile drainage, consv practices, accompanied land-use change

· Brye et al, SSAJ 2000 (corn/soy have greater drainage than perennial grasses)

· Baseflow increased proportionally with crop acres in every month but Jan raccoon r.
· Numerical hydrograph separation techniques used

· Larger scales – significant storm flow/baseflow increases since 20’s (but not in basins w/o the changes in cropping systems)

· Baseflow major contributor to streamflow N loads (67%) in Raccoon R.

· Can multiply the % row crop in a WS by 0.1 and get a fairly good estimate of the N-load.
· Schilling and Jacobson (in preparation): NH4 and NH3 concentrations vs. grass cover: no grass cover lead to high NH3 concentrations.

· Schilling, Ag, Eco & Env, 2005 – row crop % vs NO3/baseflow in Cedar and Raccoon R.

· HYSEP (USGS) method used for separation.
· Q: have you looked at this from an N-balance point of view? Where does the N come from? NO…haven’t looked at it from this perspective, but suspect that increased mineralization is the source.

Presentation #2: J.L. Hatfield Water Use in Midwest Cropping Systems
· Different seasonal consumptive use for different soils (Okoboji, Webster, Clarion, in decreasing order)

· Change in ET can account for changes in baseflow (2mm/day x growing season length is water use of small grains & alfalfa for Apr-Jun: bare soil is 0.2 mm/day resulting in 135 mm over the period).
· We have changed many factors (crop, drainage) and hard to come back and say what factor alone provided the largest changes in hydrology.
· Skaggs – nothing mentioned on changes in soil properties with these land-use changes. Hatfield: tillage is also important. More surface sealing…more runoff with aggressive tillage (in addition to changing land cover). 

· Corn ac not increase drastically but yields have. How has this invluenced ET? Some increases – 10-15mm, but modern hybrids are more efficient at water use. Some increased earlier season ET with our hybrids, but overall, not significant increases in total ET.

· Hatfield: Controlled drainage is “going to be tricky” because of the seasonal timing of soil recharge.
· Skaggs: our studies and hypotheses suggest decreased N loss with CD and less intensive drainage. Where does the N go? Hatfield: there is probably more going to the atmosphere than we give credit for. Should be measuring this. Skaggs: This is what we, in NC believe is happening and also believe this is what happens in Midwest.

· Ramesh – we (with Stu) measured large crop increases with CD (in Ankeny)

· Stavers: Hard to measure changes in N losses when they are small to begin with. Hatfield: probably should focus on specific soils—differences can potentially be substantial.
· Need to measure ET!

· Kladivko: Are there some perennial crops that would make good candidates for the Midwest? Hatfield: faster growing perennials, focus on targeting. Schilling’s work suggests that perhaps as small a change as 10% increase in perennials could achieve the desired results.

Adjourn Day 1 at 5pm
March 28, 2006

Meeting began at 8am with station reporting.
SD 
· ultrasonic sensor for piezometers

· web interface for monitoring wells

· developed drainage model w/relative yield (drought/excess water stresses accounted for)

OH (Barry Allred/Norm Fausey)
· WRSIS

· 3 locations, all within Maumee R. Basin (since 1996)

· Avg NO3 conc low leaving drained field (2.62 mg/L)

· Ground penetrating radar (GPR)
· To locate pipe, dielectric constant of pipe must contrast with surrounding media.
· Works for both clay and plastic pipe.
· +/- inch on depth location, if spend time to calibrate “radar velocity” of the soil

· Also more difficult to pick up small objects.
· EC also attenuates the signal.
· Accurate for locating 72% of all ag drainage pipe at 13 test sites in sw, c and nw Ohio. Some plots 100% were found, other sites found no pipe.

· Dry soil conditions are challenging.
· Very wet, high water table conditions (full pipe) are also challenging.
· A few days after drainage event is ideal.
· Wet, frozen soil with dry pipe also ideal conditions.
· Finer soils limited to ~ 1m depth, sandier soils can go deeper.

· GPR could also be used for spatial soil moisture distribution (Susan Hubbard, UC-xxx, vineyards)
MO (Kelley Nelson)
· MUDS system

· B/C basis curves for evaluating investment

· 17% yield increases with drain (9-12 bu/ac soy)
· 38% increases with DSI (15 bu/ac soy)

· Soybean planting delayed 5 days

· drainage of grazed fields (avoid/reduce cattle induced compaction) (MO 2nd in nation in mother cow population)

· N fertilizer source vs. landscape position

MN (Tyson Oschner)
· soil and crop mgmt on reducing N losses
· increase in lg dairies

· crop rotation changes from c/s to c/c/s

· N after soy changes from anhydrous ammonia to injected manure

· More corn taken for sileage

· Influence of all these practices on N-loss??

· Challenge of “knowing” contributing drainage area…very high loading rates (50 and 80 lb/ac, w and e sides, respectively)

MN (Sands)
· Shallow drainage project
· Literature review projects

· Demonstration projects
MN (Strock)
· in-field, in-stream and edge-of-field work
MD (Staver)
· reducing N losses using winter cover crops

· 1 mil corn/soy ac in MD + small grains, barley, spring wheat

· Ag recognized as being one-half of the N & P inputs to Chesapeake Bay (although ac are small)

· 5: to 10:1 subsurface N contributed compared to surface contribution

· Needed to deal with winter recharge N pool to reduce loading
· Soil N levels bottoms out during peak growth. Then soil N increases as corn senesces

· Same phenomenon for soybean, but doesn’t go quite as low during peak growth

· Fall weed growth (happened in old days, pre-herbicide age) can take up ~20 lb/ac N

· Use a winter cereal (rye) instead of a “weed”

· Started using cover crops in ’88, GW levels of N drop continuously since
· Used piezometers at 15min intervals to measure gradients from riparian cropland to bay/river (tidal system).

· Baseflow N loads to tidal system reduces over several years with cover crops. 10-15 yrs needed (w/o tile drains) to get levels to acceptable levels.

NC (Skaggs)
· Effects of drainage system design & management on N losses

· DRAINMOD—NII: field testing and model application (shown in previous meetings)

· Testing: NC, IN, Germany (done)

· MN (in process), IL (planned)

· New shell 90% complete; demo Mar 29

· Training session (NRCS): April 25-27 (we can attend, if we want)
· Effect of drain depth on N loss

· 4-yr field experiment (Chad Poole MS thesis; 3 yrs of data)

· 70cm x 12.5m; 150cm? x 25m

· Effects were less than expected based on modeling results

· Flows down 20% NO3 losses down by 15% (4-yr data)

· Plotted drainage flux (hooghout) vs. water table depth (from surface). Curves for two drainage lines crossed when homogeneous Ksat used over profile
· Then computed drainage fluxes using wt-outflow data and replotted curves. Once wt was about 40 cm from surface, drainage flux from both depths was about the same (so they really weren’t different, after all)
· Is the increase in N loss with “drainage intensity” a “real” relationship?
· Much variability within a soil series. Thus, can’t use single design for all locations, even within a given soil series: many systems will be over designed and some underdesigned.

· Need to get “field-effective” conductivities for design, rather than point-measured values.

LA (Fouss)
· surface runoff has been very challenging over the past 6 years…sometimes, impossible; storm events more intensive.

· Have converted to sump/pump systems with emergency flow measurement systems.

· Baton Rouge ARS unit was slated for fiscal close-out
· Hurricane update: there were two storms; Katrina/Rita. If Katrina had been slightly more eastward, New Orleans would have been completely destroyed. Many things went wrong: communications…cell phones were shut down! Many individuals didn’t leave because of not wanting to leave pets behind. People trapped in attics…canvassing didn’t reveal those individuals w/o entering home (which wasn’t done routinely). Will be long time before NO is back. Baton Rouge pop grew to 20-yr projection within a couple of days of hurricane.
IL (Cooke)
· DWM systems

· No growing season flow from some systems

· NO3 concentrations were same/similar between managed/conventional system
· Significant volume reductions for DWM system (two 40-ac fields)

· Farmers reported 10-15 bu/ac yield increases in some years by lowering boards with root development.

· Bioreactors

· Using “2nd generation” reactor with DWM structures to allow changes in capacity

· Allow for more drainage from field (than controlled drainage case) while minimizing N losses

· Farmer offered a 160-ac field for Richard to put in any drainage he wants – what to do?? How many reps, if any at all??
· Online IL Drainage Guide – almost finished.

· Seepage and tile flow project: tile flow was 4 – 18% of flow during storm events (larger during non-flow events)

IN (Kladivko)
· Feedback on planned “fix” to SEPAC

· No data for high flow events (t buckets are under water)
· Proposed: install new main for non-instrumented laterals
· What about changing from t. buckets to something else? Skaggs likes t. buckets to get very low flows on long lines.

· agronomic practices experiment: effects of tile x other mgmt factors
· Furthering Day 1 discussion: 

IN (Frankenberger)
· paired watershed approach…still in calibration period

· collaborative paper comparing various tile flow measurement
· nitrate concentrations were only 5-15 mg/L (low??)

· yield monitor data being used

· slight yield increases (1 year data!) with controlled drainage

· how to calibrate DRAINMOD for yield (only “1” point per year)??

· New version of SWAT to improve simulation of tile drains (Du et al, 2005)

· Improves N results in streams, but at these scales, sensitivity to other parameters is much higher

· Considering application of SWAT at field scales
· What to put on NCR-207 website??

IA (Jaynes)
· wood chip trench project (bioreactor, IA style)

· rye cover crop project

· rye and bioreactor lowered NO3 conc to below 10 mg/L (2002-2004)—showed about same effectiveness.
· 30 – 50 kg N/ha reductions from conventional system
· 5-yr N balances to look at residuals: conv (9 kg/ha); cover (59 – building organic matter); bioreactor (118 – goes to denitrification)

· Denitrification not accounted for in the balance

· Starting to look at oats, compared to rye (no spring growth, but won’t impact subsequent corn growth)

· Living alfalfa “green mulch” between corn rows

IA (Helmers)
· Questions in IA
· Fall fertilization

· Manure application to soybeans

· Gilmore City site
· Summarizing 15 yrs of data

· 3 phases of projects

· DWM

· Pekin site: 9 3-ac plots
· Crawfordsville site (SE IA research farm): install in summer 2006
Adjourn Day 2 at 5:15pm

March 29, 2006
Business Meeting #2
Richard Cooke nominated for ’07 Secretary. He accepted the nomination and was unanimously voted in. Matt Helmers becomes Past Chair and Gary Sands becomes Chair for 2007.
DRAINMOD-NII training in April 24-27 2006 in NC.

Consensus to hold next meeting in NC.

Would like to travel on Monday so start meeting on Tues a.m. 3/26/07 is 1st choice, 3/19/07 2nd, 4/9/07 3rd, 4/16/07 4th, 1/22/07 5th choice.

Possibly do a DRAINMOD-NII adjacent to this meeting. May, or may not have adjacent to ADMS meeting.

Theme topics/mini symposia: continue or not? What about a field trip?

· Field trips (best timing is late April, early May): might be too early for NC. Subirrigation/controlled drainage, if later in April. If earlier time period, could see controlled drainage, but systems will be in full drainage mode later, for field operations.

· If do a field trip, will be all day (unless meeting is held in Plymouth—then a ½ day).

· Mini topics:

· preferential flow

· denitrification: more in-depth discussion (W. Gilliam, perhaps. He will not claim to be an expert, but has much experience associated with c. drainage/SI systems)

Web site (www.ecn.purdue.edu/safewater/ncr207/index.htm) links to NIMSS site (CSREES)
· not really a place for the public

· put PPT presentations on secured partition of website (voluntary basis)
· could put more outputs/outcomes on website. Should include Extension activities too.

Call for proposals from Great Lakes Regional Project for multi-state work ($10-15k limit): due mid-April
“NCR” should have been phased out by now—going to “multi-state”, rather than regions (but old admin structure remains)

Two types of committee impacts can be proposed (Kanwar)

· impacts from individual research programs

· impacts from the NCR committee

Ideas for research/Extension collaborative efforts

· water use/soil moisture use of cropping practices

· need for mini-symposium on denitrification

· regional project grant to support a ¼-time Extension professional to support publications
· produce a “consensus document” (Stavers): summarize knowns, unknowns, etc. (what about ongoing regional publication??)

· one output of committee could be to formalize “key questions”.

· ADMS has really raised the visibility of managed drainage (Jane). What can we do as a committee to make the techniques we research more a part of the “common discourse”?
· (Mary Ann): nutrient trading “movement” is one place where our knowledge may be able to be applied. (Strock): articles contained on Carbon trading website (white papers??).

· “Nutrient Theme Team”, Steve Morse/Eileen Kladivko will convene a meeting to highlight cover/perennial crops. Issues, strategies, etc.

Ad-hoc presentation: Binding of soil N with Phenols in Anaerobic Agro-ocosystems: reduced crop N uptake and yield (Dan Olk, USDA-ARS Soil Tilth Lab)
· phenolic compounds can bind N under anaerobic conditions and make N unavailable to crop
· soil moisture status during crop residue incorporation is important (high moisture can lead to binding of crop nutrients and micro-nutrients)

Mini-Symposium #2 and joint ADMS/NCR-207 Session: DRAINMOD-NII
Presentation #1: DRAINMOD-NII (Muhammad Yusuf and R. Wayne Skaggs)

· soil physical/chemical properties are first new set of inputs (compared to ver 5.1)
· carbon/nitrogen inputs are new:
· crop mgmt options (all referenced to planting day): tillage “intensity”

· plant residue recycling

· can use sequential crop files to change practices on an annual basis (calib/valid)
Presentation #2: SIS for DRAINMOD (Soil & Topography Information, LLC: www.soiltopo.com)
jim.obrien@soiltopo.com; kagan.ceylan@soiltopo.com 

Soil & Topography Information, LLC

2453 Atwood Ave

Madison, WI 53704

608-442-5745 x109

· most of work has been with vineyards: soil properties and flavor of wine

· data on hydraulic conductivity and drainable porosity can be determined with their “probe”

· SIS is system of soil data layers and soil sensor technology

· “Surfer”: VERIS, RTK-GPS, topo

· Bulk soil EC: veris just indicates variability…help decide where to get more info

· “Diver” (probe/soil sampling) penetrometer: 10x faster than soil pits/cores
· 1.5 meters in 5 minutes. New probe (not in use yet) also sees color

· Soil imaging penetrometer (SIP)—wow!
· Norman and Roonie?, J Soil Sci.

· Indirect est of soil hydraulic properties using SIS and SIP

· Pore size dist index and macro pore analysis

· Particle size dist

· Pore connectivity and tortuosity

· Shape and contact angle of soil particles/aggregates

· Schaap & Leil, 2000
· Timlin et al, 1999
ADJOURNMENT of 2006 NCR-207 Meeting at 12pm.
