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MINUTES—Nutrient Reduction Strategy Meeting

July 12, 2013

Missouri Department of Natural Resources

Missouri Nutrient Reduction Strategy

Committee Meeting

Friday July 12, 2013, 9:00a.m. – 12:00 p.m.

Bennett Springs and Roaring River Conference Rooms

Department of Natural Resources, 1730 E. Elm Street, Jefferson City, MO 65101

A. CALL TO ORDER 

The meeting began on April 30, 2013, in the Bennett Springs/Roaring River conference rooms at the Missouri Department of Natural Resources Elm Street State Office Building located at 1730 E. Elm Street, Jefferson City, MO 65101.  A  Meet Me Call-In Numbers was available from 10:30-3:00 p.m. The bridge & toll free numbers were 526-6412 and 866-204-4916 provided for committee members who were unable to attend the meeting in person.  Live streaming was also available from 10:45-11:45, 1:00-3:00 p.m. at www.dnr.mo.gov/videos/live.htm by clicking on the Nutrient Reduction Strategy Committee link. The meeting was announced in accordance with the Missouri public meetings law.  Mr. Steve Walker welcomed everyone to the ninth meeting and apologized for having to reschedule the meeting due to additional meeting conflicts with time and the meetings of 4R nutrient stewardship summit in Des Moines Iowa and the annual association of clean water agencies. Mr. Walker explained that this meeting is very important as this is a critical stage in decision making as the committee is trying to draft as many sections of the strategy as possible. He explained that in order to do this the concurrence of committee members will be needed to go forward with some of the different sections of the strategy agreed upon. 
B. ATTENDEES

The following committee members were in attendance: 
Abby Lynn- Missouri Corn Growers Association

Alan Freeman – Missouri Department of Natural Resources – Soil & Water Conservation
Bob Angelo – Environmental Protection Agency
Bob Broz- University of Missouri Extension, Water Quality

Brandy Bergthold- Missouri Department of Natural Resources

Bryan Hopkins - Missouri Department of Natural Resources
Cory Lindeman - University of Missouri Extension

Darrick Steen - Barr Engineering
Doris Bender- City of Independence

Greg Anderson – Missouri Department of Natural Resources 

Glenn Davis- U.S. Department of Agriculture Research Service, NRCS
Joe Engeln - Missouri Department of Natural Resources – Office of Director 

John Hoke -Missouri Department of Natural Resources- Water Protection Program

John Lodderhose – St. Louis, MSD
Judy Grundler - Missouri Department of Agriculture, Plant Protection 
Kathleen Logan Smith- Missouri Coalition for the Environment 
Ken Struemph – Missouri Department of Natural Resources, Soil & Water Conservation 

Kurt Boeckmann - Missouri Department of Natural Resources
Leslie Holloway – Missouri Farm Bureau 

Lorin Crandall - Missouri Coalition for the Environment
Mark Osborn- Missouri Department of Natural Resources – Water Protection Program
Nikita Mullings- Lincoln University

Steve Walker- Missouri Department of Natural Resources, Soil & Water Conservation

Steve Hefner – U.S. Department of Agriculture Research Service, NRCS

Trent Stober- Geosyntec
Walter Fett -Missouri Department of Natural Resources – Water Protection Program

THERE WERE NO COMMITTEE MEMBERS PRESENT VIA PHONE 

C. MEETING AGENDA 

	
	

	9:00 a.m.

9:15 a.m.

9:30 a.m.

10:30 a.m.

1:00 p.m.


	Welcome/Announcements/Introductions – Steve Walker (MDNR)

Summary of work tasks initiated and completed - EPA Gulf of Mexico Grant employee Nikita Mullings (Lincoln University)

Review and Discuss Strategy Table of Contents and Progress-to-Date – Steve Walker and Joe Engeln (MDNR)

Missouri Nutrient Reduction Accomplishments and Future Opportunities – Joe Engeln

Next Steps/Next Meeting/Adjourn


D. ANNOUNCEMENTS & UPDATES
Mr. Walker told committee members that in late July or early August the National Oceanic Atmospheric Administration (NOAA) plans to release the size of the 2013 hypoxic zone which is expected to measure at its largest because of all the spring flooding. He stated that the report would be released in a few weeks.

Mr. Walker informed the committee that Minnesota released a 509 page state nutrient reduction strategy science assessment.  He stated that he had a conference call on July 11, 2013 with hypoxia task force committee, where he was able to inquire about Minnesota’s plans for the nutrient reduction strategy. He explained that he was informed that the Minnesota’s strategy would be approximately 100 pages long and it would have extensive appendices attached along with a 20 page executive summary which provides an idea for Missouri’s nutrient strategy. 

He went on to advise committee members that Ohio mailed their final state nutrient reduction strategy to EPA region 5 where they reported that the Ohio legislature introduced several bills to fund several parts of that strategy. Mr. Walker said that maybe the committee may be able to obtain help from the Governor’s office whom may be able to look at some bills to help implement the final strategy.  

Additional announcements were made by committee members that attended the 4Rs conference in Iowa. One committee member stated that there was so much support and participation from all the agencies and there were a lot of good presentations. He told committee members that there were some good presentations presented and some that’s been posted that committee members can view.  Questions were asked by committee members below:
Q: Did they talk about implementation as a result of the 4R program?
A: A lot of the different agencies talked about some of the different approaches and some of the different BMPS and different reduction strategies and also compared a lot of the costs associated with those practices and BMPs.  The individuals that presented were a very diverse group of individuals that presented information and they talked a lot about the different approaches for some of the nutrient reduction strategies. As we committee members get into this nutrient reduction strategy we can share a lot of information and coordinate with Iowa and Minnesota. 

Q: Did the Raccoon River this year turn on their de-nitrification treatment because the nitrogen was high enough to cause carcinogenic and blue baby syndrome?

A: I think that was the first time they turned it on since 2007 so it’s not a regular occurrence. 
Another committee member also spoke on the 4R conference and added that the conference was a collaborative effort by many partners. Committee members thought that the most important take home message from the conference was the ability of state legislators’ involvement in funding for the nutrient reduction strategy. Funding went from approximately 4 million dollars to an estimated 20 million dollars which may be a onetime deal for the funding.   Funding may have been successful because many partners went to the legislators advising them on the importance of the nutrient reduction strategy. Legislators also realized farming is very important to the state of Iowa and they’re going to work with the farmers to try to implement practices that reduce the nutrients.
E.  INTRODUCTIONS
The attendees were then introduced.
F. PRESENTATION 

Attached is a copy of Nikita Mullings’ presentation on the tasks initiated.


[image: image1.emf]Nikita Mullings Presentation Final Draft.pdf


Mrs. Mullings provided a brief display of the meeting minutes and its’ components in addition to displaying the simulations ran by the SPARROW model which depicts the percent contribution of total nitrogen and total phosphorus for 8 digit HUCs in Missouri. Mr. Walker reminded the committee members that the simulations conducted were drafted per his request in order to see and determine different scenarios if we change all of Missouri cropland to permanent vegetation and wanted to show and display that, there are a lot of different sources besides agriculture that we’re dealing with and there’s still a substantial load that exists if we are able to reduce all the agricultural sources of non-point source nutrients. Mr. Walker reminded that we’re not promoting this and the main reason for this was to get used to creating “what if” scenarios. She then displayed the percent contribution data tables and the total nitrogen and total phosphorus loads. She lastly discussed the remainder of her other work duties assigned.

Questions followed below: 

Q: Have they updated to HUC 12 digits yet?
A: It may be 3-4 more months before it is approved. At that time we may be able to dial it down but it may not be as accurate, therefore it’s hard to say how valuable it will be. 

Comment: Showing if it was native grass species vs. the cropland, I think we need to also use other models that fall between the two if cover crops were widely adapted and if buffer strips were adapted.

Comment: They’re supposed to be updating SPARROW model as well because Missouri and others have been critical of the data that goes in. A lot of the data is a bit older so therefore the inputs will be improved to make the data more reliable. 

Comment: I was glad to hear about the shortcomings of this model because I think we’ve all heard enough about the shortcomings that we would have real concerns about the conclusions. 

Comment: Yes. Two examples of concerns are it is assumed that every point source is following its permitting limits and the other aspect was that animal units are animal units and there is no difference in what impact that animal has on water quality depending on how it’s managed. If you look at a CAFO it says that they’re all managed the same but those are non-point sources (non-discharge systems) that’s using census of agriculture data. I think that  has been fixed before publication of  the last one but before that it was kind of an odd thing that Missouri was punished for;- having all other CAFOs properly permitted.  In 2001 or 2002 EPA did a survey and it turned out the Missouri had about 25% of the CAFOs in the country because Missouri had everyone under permit except one CAFO that was in enforcement at the time, whereas other states was not nearly as aggressive in getting folks permitted and didn’t have as many operators who stepped forward to get permitted. So hopefully now it is better. USGS spoke about the model and spoke some of the things they might be able to do and some of the things that’s out there; things that might be able to help them do a better job. So hopefully the next version will be significantly better and be closer to reality. We’re not complaining about the fact that this model exists but when you want to use this to make decisions there are some concerns because some watersheds in Missouri that we had monitoring data for showed they were in good shape but showed up as being very high contributors  and others that we suspected were worse did not show up. 

Comment: Monitoring data could fluctuate greatly depending on when you collect it in addition to many other variables and certainly there’s a lot of land use and land covering mapping that allows us to see what’s happening on the ground and cross reference it with highly erodible, cross reference it with alluvial, riparian, wetlands and all these things and see how the land is being treated and we know that pertains to the water so no model will be perfect and decision making has to occur one way or another if we’re going to fight the dead zone.

Comments: If you saw the data from that model with the error bars what it does is allows us to identify 10-12 watersheds that are major sources a bunch that are essentially identical within the error bars that we can’t tell apart and then a bunch we’re confident aren’t major sources that are further west because u have a lot less runoff and other factors.

Q: Can you build a good model if you don’t have a good map of where wetlands are. Our wetland inventory is so far out of date we’ve had huge changes. The whole WRP program has come into existence since our last wetland inventory. It may be impossible to build a decent model without a good delineation of what’s happening in the state. 

Q: Did you find the elimination for agriculture on a statewide basis resulted in a 50% reduction in TN & TP?
A: Yes there was a reduction in TN & TP at 50% and greater. 

Q: What’s the timeline of the economic analysis of nutrient management? 
A: I am currently working on it now.
Joe Engeln then began on the review and discussion of tasks related to the table of contents. He stated that he represented Missouri on the hypoxia task force and informed committee members that EPA set a deadline and they wanted to see these reports done by December. He stated that he pointed out that’s probably not realistic for Missouri as Missouri stopped these meetings for drought last year trying to help farmers out. He stated that one of the committee’s goals today is to start moving this process forward. He said that he thought there are some areas where there has been some agreement where we’d like to start writing. Mr. Engeln said that the other thing he wanted committee members to do is make sure there is a path forward that everyone can agree on.  Mr. Engeln said that he made it clear to EPA that the way Missouri works is to conduct these sorts of meetings and have folks engage throughout the process.  He explained that some states do it the other way around where they have small groups then deal with public comments but he pointed out that Missouri’s goal was to include more people throughout the process so that we had most of the comments and incorporate them in advance. He explained that it doesn’t change the timeframe but it just means people get to input early rather than late. He stated that he’d like in the next year to get this done and said that members are going to be asked to start breaking this up where we can start working in sections of this sharing drafts getting things done so that we’re not spending the last 3 months trying to get everything written and have a hard time reviewing what might be a quite voluminous report all at the last minute. 

Mr. Engeln asked if that was a reasonable approach to begin writing sections agreed on rather than waiting until all ideas are compiled at the end of the process. The committee agreed. 
Comment: I think one of the things that would concern me is it would be good to have balance perspectives when sections are being drafted by different parties I think that having pairings of alternate perspectives whenever you assign a section to be drafted should be something to take into account in the spirit of checks and balances as one of the impressions from our partner in Iowa was that most of the Iowa plan was written by the Farm Bureau for the most part and so that’s something to be concerned about. 

Response: Having spoken to my colleagues in Iowa that’s not the impression I got so I guess there’s difference of opinion there. 

Mr. Engeln then promised transparency stating that nothing is going to go on the report that everyone wouldn’t have a chance to read and comment upon. I think there are sections where different groups around this table have been involved in various things and I’d hope that they’d (our partners e.g. NRCS) talk about some of the things that they’re doing in the state as they know it better than we do but we are going to remain editors as we want this to sound like one report.

Q: In the hypoxia task force meetings was there any discussion of how the EPA inspector general is investigating to see if EPA has been effective in controlling nutrients 

A: The only thing I can say is the nutrient reduction strategy development is being taken pretty seriously around the country. I think that DNR has already been contacted by the acting assistant administrator of water and that’s Nancy Stoner, and she’s known for not really contacting people for trivial issues so this is really something that’s been elevated  to highest levels of EPA.  There’s a lot of interest in seeing states throughout the country put together their strategies.  

Response: And Nancy did contact me about 2 months ago and she wanted to know where we were on the strategy and I explained to her we were well behind and why we were well behind, the drought and other things were a part of it but I explained to her that we were now fully engaged at the director’s office and we are taking this seriously. We’ve also brought John Hoke in so we’ve got Steve and John working with me on this so it’s not that we take our responsibilities lightly, but I also told her I find it pretty unlikely that we will meet the December time line and she was understandable about that, however I also got an email from her this week (July 12) wanting to know how what progress we are making and she sent that to all states. They are taking this very seriously and I will say one of the things we learned at the last hypoxia task force meeting was all these stories about everyone is in the last stage are not true there are some states that may be behind us. 

Q: Do we have to have a plan done to start implementing things?

A: I will make the case that one of the sections I want to put in this report I want to talk about the things that we’ve been doing in the last 10 years

Comment: Well we will still have a record dead zone so a lot of what we’ve been doing hasn’t necessarily been working. 

Response: We may; groups that watch that have been predicting that for several years and several years they’ve been wrong so I recognize with the amount of water going down there’s probably a better chance this year but it certainly didn’t happen last year. 

Comment: Right there was a drought, and with the nutrients left over from last year washing in this year 

Mr. Engeln reminded that the science should not be underestimated, because part of what happened this year and what’s been seen is a large number of wet weather by passes because systems were overwhelmed by huge storms. He stated that in some respect that’s fine and that probably contributes to the hypoxic zone but he said that if society wants to conquer that it’s going to take a huge amount of money, more than anybody seems to want to talk about. He told committee members that they’ve had a 300 billion dollars shortfall in terms of water infrastructure that’s not going to get turned around but we also need to talk about them using data from 2002.  Mr. Engeln provided an example that the soil and water program over that 10 years has put over 300 million dollars of practices on the ground to reduce phosphorus and nitrogen loss.  He said that when you combine that with the farmers put in for match on that, because its cost share 300 million dollars, you hear these other states saying wow we’re going to get money for it we’ve been investing.
Comment: I would make the case that when I drive through the Bootheel nobody’s doing cover crops and I don’t think the best practices are being employed there. I see steep land being brought into production and out of CRP because of commodity prices and the ethanol mandate.  I think yeah we have done some good stuff but there are a lot of issues out there that we could be addressing right now. A lot of the 4R stuff if there’s a way to get state legislature to back that up and put some funding or something towards it to make cover cropping a reality and good soil management practices a reality. I would challenge the Soil and water conservation to show how they’ve reduced nutrients loads in our rivers in MO with data that’s up to date. 

Response: The commission has begun piloting the cover crops up in Chariton County and they have begun work in I think 2011; we’re in the second year of that. I think it’s following a lot of interest since NRCS has gotten cover crops in EQIP. The adoption rate of cover crops in the state of Missouri with or without incentives is just vastly growing leaps and bounds because there’s plenty of data out there that shows that cover crops are going to make the farmers more profitable in the long run because it’s going to help with water retention out there, it’s going to help with drought, it’s going to help with wet years and it’s just the right thing to do. The problem we’re going to have with cover crops is we’re not going to have enough cover crop seed out there eventually so we need to be thinking ahead and make sure we have those supplies. The need is out there and farmers are going to do it whether we incentivize it or not it’s the right thing to do and I think most farmers realize that. 

Comment: The concern was raised that we don’t know what kind of trend is going on as far as the streams. However we do have a lot of data and as far as I know I certainly haven’t done a trend analysis for the last 10 years but it’s something that may be worth looking at.

Joe Engeln stated that this was a good idea and that one of the things USGS and NRCS is doing is seeing what trends they can pick up because they recognize that you can’t look at short term trends. He explained that comparing 2011 to 2012 in Missouri alone (as there were differences between these years) was probably not a result alone of human practices. He explained that therefore you need very long time scales and that’s one of the advantages that USGS has as it has sites like Hermann, Missouri and others where they have these very long records which we could probably use to learn things. Joe stated that what’s very interesting is if you look at the hypoxia reports where they look at nitrogen flows and losses and explained that what you really see is there’s a very fast rise 20 years ago and since then it looks like it’s in the noise since about 1993. He stated that you see these variations but there’s not really a clear trend which is an interesting observation. He explained that what’s interesting is if you look at the predictions of the hypoxic area based solely on discharge, what you find is up to 1993 the correlation is almost too good. Since then and almost every year it over predicts the size of the hypoxic zone which suggested that in 1993 you flushed a huge amount of nutrients out because of the flood in terms of the Missouri River, as in the spring there was a massive flood along the Ohio river. Mr. Engeln said that whether or not that reset something it’s hard to speculate what happens without a lot more data.
Mr. Walker suggested what also happens is they have tropical storms or hurricanes that come in and that messes with those predictions a lot of years. He said that it just happens that they go out the 3rd or 4th week in July of each year and take measurements. He said that they had huge loads early in the spring and they would predict a very large hypoxic zone but sometimes it isn’t even close to what they predicted because of the storms and the mixing that occurs.

Mr. Engeln interjected and let committee members know for those interested there was a Soil and Water District tour of cover crops and that video is now available on the soil and water district commission page. 

Mr. Walker then talked about the water quality data available in the state of Missouri. He stated that we needed to determine what baseline is and stated that one of the easiest things that we can do is to look at water quality and establish a given year. He stated that in past discussions, the committee has talked about the nutrient criteria development effort and that all of the data all over the state have been compile through 2008 which coincides with the hypoxia action plan that came out that same year. Mr. Walker stated that this may therefore be a good year to establish a baseline for water quality and stated he was just throwing this out for discussion. 

Response: There is no baseline year because no year is typical you have to look at trends 

Response : We’ve got to start our trend somewhere

Response: I would need to know a little bit more about how 2008 compared or weighed in to other years 

Response : If I remember correctly 2008 was a pretty wet year and I guess I’d like some clarification as for what we mean by baseline is it a certain point or is it where we want to be. 

Steve responded by stating that correct me if I’m wrong but when you looked at the water quality data up through 2008 did you go over the whole period of record?

Response: We went back 10 years.
Response: So maybe that would be a 10 year average we could work off of, so we have a 10 year average say from 1998 – 2008 and then maybe we could do a comparison every 10 years if that’s representative enough. 


Q: What does baseline means, what do you mean by baseline?
A: It’s just a point that you can establish and go back to determine what kind of progress you’re making to determine if your strategy is working or not or how effective they are so you need to come up with metrics to measure your progress. And so basically it establishes where you start at and you measure from there to see if you’re making that progress. 

Comment: I think this is premature because once the new USGS analysis is done they’re probably going to use the 2002 data as a baseline and if we start going in some other direction we’re going to end up not matching and so I think we should wait for this I think baseline doesn’t matter I think trends matter and as long as your measuring over long years period of times you’ll average out the weather variability which is a huge driver and that is acknowledged by everyone who deals with not only with nutrient issues locally but also nationally and globally so I don’t think it’s productive for us to spend our time trying to get into discussion on  that because I don’t think anyone would claim there’s a baseline year. 

Comment: I would say it’s certainly a value to have certain monitoring locations where you collect continuous data for as long as possible strategically placed that it makes sense and tells you a lot about what’s happening in important watersheds. 

Response: 4 years ago we had a joint legislative committee that had identified approximately a2 million dollar shortfall in monitoring budget in the state and we’ve still not addressed it. We do the best we can. 
Comment: Maybe that’s where some of the nutrient strategy money could be utilized so that we advance our science.

Response: Our last proposal that we had with the corn growers did have a measurement component in there and it did include looking into whether or not we can check on the efficacy of these practices.

Response: The monitoring data is being collected and I think EPA requires us to measure. EPA does have a benchmark year for listing and assessment purposes and that’s 2002. Our 2003 303d list is our benchmark for our metrics for assessment purposes that’s 2002. Our 2002 303d list is or benchmark for our metrics our WQ10, SP10, 11, 12 those metrics that are outlined for comparing how many waters we have restored, how many waters have been de-listed from 303d list those sorts of things so there is that metric. 
Mr. Walker clarified to committee members that he didn’t mean to start in the year 2008 but that 10 year period up through 2008.
Response: Well I think yeah, anyway to analyze the information and try to figure out clear picture pull some of the noise out is good. 
Q: Does it work scientifically to have a 10 year average and then 5 years later do another 10 years and then watch that trend. 

A: One of the common things is to have year to year data and then smooth that data over a period of 10 years so that you take out the noise and get a smooth curve, that is very scientifically legitimate it’s quite useful because it does allow you to start pulling out trends.  Usually they choose terms of 5 years or longer. They normally take the 10 year average let’s say 1998-2008 then 1999-2009 and then they’ll use those because what it does is it will smooth out the inter annual variations so that a sort of a sliding continuous trend which is what we’re likely to do so that’s why we may not need a base year if you use that sort of windowing that’s how you can choose to average out the year. 
Q: And does that work with the sort of data that we have here which is imperfect data. 

A: It works, the uncertainties are larger and that’s something we have to live with, because we don’t have enough data.  One of the strengths of the USGS data is they have many stream gauges and discharges records that goes back 50 years or more allows you to have very robust flow data set, they are now filling in and  Hermann is one of the examples where their building up a fairly long term  nutrient record there as well. 
Q: How long have they been measuring nutrients in Hermann? 

A: In the 70s.  With this I think what you would see is the nutrient loading is going to be correlated to flow and so you have a correlation with the hydrology so one way to fix that or to try to deal with that would be to come up with a regression between flow and nutrient loading and see if there’s a significant difference in that regression over time so it’s a means of doing this type of trend analysis.
Comment: I might add that there’s some well-established statistical tools for removing the effects of flow so in addition to smoothing the curve you can also go in there where you have USGS data insufficient for calculating like daily average flows you can go ahead and equate that your grab samples taken from a given day so if you’re fortunate enough to have 10 years of data sometimes you can detect significant trends, you can put a given alpha around that if you choose and you can define the significance of those terms in a scientific context. 

Comment: We’ve got long-term gauges around Hermann, St. Joseph, Theobes, Mississippi and Grafton so you can kind of piece that out between the different watersheds.

Q: Is there monitoring data being collected at wastewater sites upstream at the discharge point?
A: Some of the larger facilities particularly in southwest Missouri have that as part of their permit however with that monitoring is generally no quality control they give monthly averages so. 

Q: One of the problems you run into is to get some of these nutrient levels you need a pretty sophisticated monitoring system and the detection limits are well below what most wastewater labs would use and then you’re dealing with a wastewater lab so there may be contamination from the laboratory. 
Mr. Walker then moved onto the next item on the agenda to discuss the table of contents. 
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Walker asked whether or not a message from the governor’s office should be included. However there was not a response and this is a decision for the committee to make. If a message from the governor is not included, committee members agreed to include a foreword. He then proposed as to whether or not a disclaimer would be needed as the disclaimer would include something to the effect that for any recommended strategies or practices, we’re not held liable in anyway. Committee members thought that this was something to be decided and concluded by the lawyers. Mr. Walker then moved onto the executive summary and questioned whether or not 20 pages were to long for an executive summary. Committee members thought that the executive summary could be written last but the summary should not exceed 20 pages. Mr. Walker then moved onto the introduction where he stated that committee members agreed on a vision statement, 10 guiding principles, and a strategy development approach. How we establish the committee, the different things we discussed, procedures we used to come to agreement on strategies and some of these were just random ideas that came out at our discussion. 
Q: On the importance of numeric nutrient criteria and implementation of strategies can you add any more or elaborate?
A: That would be part of the general approach we’ve kind of agreed on. The Our Missouri waters initiative is kind of our overriding umbrella and most of our nutrient reduction activities will be conducted under that umbrella and I wanted to make that clear in our introduction someplace. It’s also very important to have approved watershed plans to implement our strategies and to have those adopted by the local watershed groups. 
Mr. Englen added that this is not the venue for setting numeric criteria but it was added to inform that we need to touch on it. 
Steve then went onto the nutrient sources in Missouri, and he stated that listed are point sources vs. non-point sources, and there will be a more detailed description of the cycles of nitrogen and phosphorus and water cycle that deal with fate and transport 
Q: There wasn’t any references to any additional sources such as wildlife, septic tank etc. 
A: Yeah we will deal with those in more detail down below because when we develop our strategies, they will be for specific sources down below in the document. 

Comment: It seems like in some of the watersheds where we have the largest nutrient loads there’s not a lot of room for wild life. 

Response: It’s probably a minor source in our watersheds. 
A committee member looked at the importance of the numeric strategy and suggested moving it down further partly because in her opinion an approved management plan does not sit well with homeowners. 

Mr. Walker then moved on to the problem definition where he discussed the description of water quality problems streams, reservoirs, wetlands, ground water. Mr. Walker stated that one of the things that was discussed was what is the cost of doing nothing which he explained was a bit of a different approach. 
Q: The cost of doing nothing to whom, us Gulf Coast fisherman, biodiversity, to how or what?


A: Increasing degradation of our resources.


A: Losing soil fertility, porosity and structure. How do you put a price tag on that?

Q: The cost of soil erosion in Missouri how much has it cost us so far?

A: Some of these things can be quantified, what it costs to build and operate that plant in Des Moines that’s a very easy quantifiable cost.  Some of the other things are a little bit harder to quantify but we can get some reasonable values on them. 

Q: Where exactly do you foresee getting the information about the description of local water quality problems and is this going to be overlaid with Our Missouri waters initiative on a watershed basis or how local are you looking at on this. 
A: One of the things we’re looking to support is watershed efforts to start pulling our data together and having a better ability to look at the watersheds. It’s not that it’s going to be done for this purpose it’s that it’s going to be done for all our planning purposes and watersheds and it is a challenge to which we’ve got a couple of people assigned right now trying to figure out how we’re going to look at all this spatial data and come up with three things 1)how do we get the data compiled so they can be seen 2) how can we get them so they can be shared 3) and how can we get those data so they’re actually turned into information instead of just piles of data. Thirteen years ago we hired our first GIS coordinator and that’s really paying dived ends now a for those who have seen maps we have of the watersheds lot of those were done using GIS because we took our time to make sure the data was properly cataloged and documented through META data and so we’re much ahead but now that there’s a new set of tools out there in terms of modeling tools, display tools and other things there to help us share those data. 
Mr. Walker talked about what was listed next which was a description of downstream water quality problems. Mr. Walker stated that committee members talked about our priorities being Missouri waters, which is the primary objective, but by improving our water quality the committee will also be providing secondary water quality benefits hopefully down to the Gulf of Mexico. Mr. Walker told committee members that it was suggested that we needed to talk about ongoing challenges. Mr. Walker stated that we didn’t want to make this negative, but basically frame this as challenges we face and that would include legacy effects, past pollution that hasn’t reached our surface waters, as an example past spills that haven’t reached our surface water yet, other operations that may be contributing things in the future, some of the nitrates still in the vadose zone that haven’t gotten down yet into the ground water and haven’t reached surface water, and there’s also always a concern with the catastrophic rainfall events that we’ve had this year that causes flushing of sediments which contains a lot of phosphorus and those events cause high loads. Mr. Walker explained that another challenge is resource targeting as a lot of the states have been accused of random acts of conservation.  Steve stated that if we can determine where our highest loads of nutrients are coming from, then we can target our resources in those areas and we may do a better job with the overall nutrient loads.  He said that’s a challenge to us and hopefully we can address that and do a better job and target those areas in the future. 
Mr. Walker stated that it was also suggested we needed to address climate change as we seem to have more severe storms and temperature fluctuations than before.  He said that these will be conditions that are very challenging for BMPs as we’re having some 1 in 100 year storm events. He provided the example that if we have cover crops planted all over the state (as it improves soil moisture) and strategies such as putting more ponds in to hold more water or putting in more wetlands, these practices may do a better job in reducing the impacts of catastrophic rainfall events and climate change. He stated that there are a lot of general strategies we can talk about and propose that may be effective when looking at climate change in the future. Mr. Walker then talked about the topic of prioritization of protection vs. restoration. He questioned whether we want to protect our best waters and keep the quality as high as possible or do we want to go after those waters that are degraded. 
Q: Back up to the description of water quality problems, do we just want to restrict that to the Gulf of Mexico? It seems to me that there are local implications of that as well.

A: It wouldn’t be just to the Gulf of Mexico it would be to any downstream water quality problems that may occur from places that originate in Missouri. That’s the big one though, being on the hypoxia task force, and that’s one of the major issues that we deal with. 

Mr. Walker then asked committee members if there were any questions or any subsections that may have appeared to be unnecessary or needing to be removed. 

Committee members responded below: 



Q: I didn’t understand the protection vs. restoration.
A: It is do you try to take those watersheds with the highest nutrient loss and protect them or do you protect the ones in good shape? 

Comment: It seems like it makes sense to have principles that you operate on statewide then your worse watersheds will be addressed by that while your better ones won’t be affected because they’re better.
Response: I’ll also point out that in Our Missouri Waters we’re going to do all waters of the state and we’re going to rotate watersheds focus but that does not say that any watershed gets left out they will just be in a different year and a different part of that 5 year cycle .
Response: I would just add that from EPA’s perspective, I appreciate seeing protection considered as part of this as the nation has this new healthy watershed initiative which is in part an effort to recognize and extend some level of protection both regulatory and non- regulatory to the higher quality systems around the country and to me this fits right into that. 
Q: Seems like degradation right?
A: You could look at it like that, but the higher quality systems in each state tend to be fewer and far between, like Alaska, Michigan, Northern Peninsula or something so there’s a host of other implications here ranging to protection of reference calibration systems for future regulatory purposes, learning and education purposes and that sort of thing so it’s a very important question as to how you try to protect these high quality systems 

Q: What about a wetland in a 401 certification, if you start calculating the nutrient reduction value and making that part of the permit? If wetlands are in fact good at managing nutrients if you’re getting rid of a wetland do you have to prove that the one you’re creating is going to indeed manage the same amount of nutrients?

A: That would be the platform to discuss nutrient trading which we will discuss later.

Q: Some of these headings and stuff they’ll be re-worded as we work on it?
A: Yes, these are all just ideas.

Comment: We may want to look at re-wording the cost of doing nothing as there’ll always be ongoing efforts. 

Comment: This is a collection of ideas rather than an actual outline for us to tweak ideas and narrow it down and do what we need to do as we go forward. 

Mr. Walker moved on to the next section which was watershed prioritization and characterization. He stated that committee members talked about identifying the different physiographical areas, as Missouri is a diverse state, therefore we need to describe the different areas we have as we will probably have different strategies in those areas that we’ll need to implement to be effective. He said a big lesson talked about was climate, rainfall, soils, slopes and others listed on the table of contents (see the page 2 table of contents).  He mentioned another thing is how do we want to divide up the state, USDA uses major land use areas quite a bit and we use 8 digit HUC watersheds which fits in with the Our Missouri waters Initiative or we can dial down to 12 digit levels and look at the watershed management plans that we utilize; therefore, we listed all of them when we had our conversations. Mr. Walker explained that these things will be described along with the different uses in this section. He stated that the University of Missouri Extension discussed the importance of nutrient budgets not only on a field level, but also on a watershed level and state level. He mentioned that the committee may not have the data to do this, but that is something to look at. 
Comment: The nutrient budget seems like something to advance about how the science is applied for the most effective uptake and the least amount of runoff.
Response: And if it’s in very well with the 4R to which all of us have supported. 

Mr. Walker continued with watershed prioritization stating that the committee discussed existing initiatives, the Our Missouri Waters Initiative, the MRBI, project areas that have been delineated in the National Water Quality Initiative (NWQI) as well as in the state.  He said there are different methods used to prioritize those watersheds, but those are the existing watersheds that a lot of people have agreed upon that we thought should be included in this section.  He reminded committee members that there were presentations at the last meeting on the SPARROW model and SWAT model and how these tools can help make decisions. Mr. Walker clarified that understanding what the limitations of those models are and the nutrient loading potential spreadsheet that has a 100 or more metrics that have been developed in conjunction with EPA and their contractor. He explained that this is something to look at for future measures of progress along with the U.S. agricultural census data. Mr. Walker explained that there are a lot of other sources of data that can be used whether it is called a baseline or what period of time you’re looking at. He stated that the committee needs to be able to show if there’s progress being made or not and that’s what will be attempted here, that there’s information that the committee can track overtime and see how successful the committee is. 
Q: I thought we had kind of focused in on a nutrient tracking tool as a major model as it’s not in here?
A: It’s very important to our program (soil and water conservation program) in particular and we’ve got a project going on now. We like the utility of it and we think it’s something that could be very useful, but we didn’t actually talk about it in our meeting so that’s why it’s not listed, but it’s something we will add. 

Q: In your estimation would the waters identified as priority waters in the our Missouri Waters Initiative and some of the others address protection issues or is that element actually represented at a watershed prioritization here

A: I know protection was one of the metrics we looked at when we prioritized those watersheds. 
Mr. Engeln stated that the Our Missouri Watershed Initiative for those who haven’t been engaged on that is really meant to look at the 66 8 digit HUCs in the state, put them on a 5 year cycle where there will be permitting. He said it’s going to the watershed model EPA has proposed which makes a lot of sense because you get everything in sync in the watershed but it is a very holistic view and it’s holistic because our requirements and responsibilities constitutionally go beyond EPA. Mr. Engeln stated there is a Water Resources Center for example and so the goal is to bring all those things to the table. He explained that the committee has the geological survey at the table and so it truly is a holistic look at watershed planning driven by the needs and desires of the folks who live and work in that watershed . He continued by informing committee members that the first Summit held down in the Spring River was held where there are three watersheds being piloted this year-the Spring River in southwest Missouri, the Big River in the East/South East and the North Grand which is Northwest. He said that in each case they are trying to get the local interested parties to try and help to find out what are the priorities and what are the things you really want to focus on. But in order to do those things, all the data must be brought to the table. 
Comment: I see this with the nutrient TMDLs you had the fertilizer diets I guess we glanced over that because they aren’t clear creeks as impaired for nutrients but other than that there’s no stream impairments listed for nutrients at least so there would be a nutrient TMDL. I’m looking at the 2012 list and I mean there’s nutrient related impairments, but the only real nutrient impairment listed for streams is clear creek so it seems like a nutrient budget makes a lot of sense and if we’re not going to have numeric limits anytime soon maybe we have nutrient goals for our watersheds. Another interesting way to look at it is we might need to go in our table of contents and see what a balanced watershed looks like from our various ecological drainage units. What are we thinking this looks like or can we find one that’s got reasonable nutrient loads? Is there anything out there that we can look to and say this looks like what we think would work, with some good buffers and some good cropping and good practices going on here and maybe we can see that. I think that may be valuable because we know what a watershed is and how it works and we can break it down into flood plain and wetlands and stream channel and slope and all these things and all that and then we should be able to say with best management practices this is what this watershed looks like and this is what the nutrient loads would be. 

Response: So you’re talking about a reference watershed, I’m not sure we would have one of those. 
Response: Maybe you draft it, maybe you take a watershed we have and show what it would look like and what you think the nutrient load would be and try to achieve that. 
Response: I think to the extent of what we learned, about the efficacy of best management practices and other things, we can then look at what might be targeted in terms of reductions of nutrients in watersheds based on what we know may be there. The problem is what is the reference you take, do you ignore the last 200 years of history and just take western civilization of the land and use that as your reference stream? I don’t know if that has a great value. 
Response: What do we think is good enough? Is it good in terms of stewardship and works economically.

Response: I think to the extent that we can look at what practices produce what reductions you might have a better approach that way because we don’t know maybe what the endpoint is yet because we don’t know that much about the streams. We don’t have that reference stream that we can look at and say that’s what it should look like. 

Mr. Walker continued on to the next section for discussion which was targeting resources in critical areas of priority watersheds and different metrics that could be looked at, land use land cover, slopes, soils, irrigation, tillage, fertilization tile drainage conservation practices that are present and being used. Looking perhaps at areas within a certain distance of streams or waterways may be a way to prioritize target resources. 

Response: I think the long-term potential for something should be put into prioritization as well because to some degree for CRP you can go in and put in a bunch of conservation and then the commodity prices go up and the conservation comes down, maybe NRCS can verify this, but Ives en some reports on that and it seems like a lot of land has been pulled out.  If the practices are going to disappear when corn or soybean gets high enough, that’s not really a good long-term BMP. So long-term viability?


Response: Maintaining practices is a good thought. 
Mr. Walker continued with other things that could be looked at with agricultural land which is the lands in watersheds below lowermost impoundments for phosphorus and sediments and the high priority would be downstream from those impoundments. Mr. Walker then touched on implementing suites of recommended conservation practices instead of single practices which is something that almost everyone thinks would be a good idea as they are always more effective based on the water quality data that’s been collected. He stated that perhaps increasing cost-share higher than 75% to encourage producers to implement recommended practices might be something that could be used and recommend;- perhaps targeting a portion of our available cost share funds for reducing nutrient loads using the highest nutrient reduction practices in these watersheds.
Mr. Walker then talked about general water management planning and stated that some of these categories on the list may be redundant, therefore the table of contents will need to be cleaned up to omit repetitive headings. He explained that watershed-based permitting is very important as far as watershed management planning and comes into play as nutrient trading.
Q: Is the watershed based permitting done in a way that includes intensive monitoring for that watershed leading up to the issuance of all the permits 

A: Classically, If you look at how you do things you’ve got a 5 year cycle and one of those years is intense monitoring, one is the year you focus on permits, another one would be actions which include everything but permits so it may include soil and water it might include looking at SRF really intensely at the watershed or other things and then there’s a year of analysis 
Response: If you had a chance to look at the document, the state’s spent a lot of time putting together a well thought out process through the watershed permitting and planning process 

Q: Will the monitoring of that permitting process glean valuable information on nutrient loads coming from non-point sources. 

A: Yes because one of the reasons you do watershed scale planning and put things on a cycle is to support things like nutrient trading which requires you to understand both point and non-point sources, providing a holistic view of all the sources. 
Comment: The governor just signed the new feed bill so we’ve got some resources to do that. 

Mr. Walker then moved on to the next section which was nutrient load reduction goals which is watershed specific for total nitrogen and total phosphorus TMDLs. He said this would be the primary thing that would be used if it were available and then as a default the committee would use the 45% reduction goals that are recommended by the Gulf Hypoxia action plan.  Mr. Walker stated that if anyone had any other ideas on what could be used and opened the floor for questions. 
There were no questions.
Mr. Engeln moved on stating that what the committee may want to do is look at a set of BMPs and look at what that would do over a period of 5 years and then what that would do is you get to use adaptive management and learn what really works in that watershed because part of the difficulties with all these models is the soil maps which are so complex that they don’t get to use the soils in these models. He explained that’s one of the big reasons for deviations, therefore you don’t really need to know what happens in that watershed on that soil type. He said that in the first 5 years you put some BMPs out there but you also try to figure out what works in that watershed  so you’re spending your money more effectively when you get into the longer timeframes. 
Q: Our challenge in Missouri is measuring and impacting the Gulf as we have this problem of Illinois across the river and their using the same river to get to the Gulf so it’s trickier.
Response: We can monitor all of or rivers before they go into the Mississippi. 

Response: One of the challenges is that point sources you can measure relatively easily compared to non-point sources and so you have to come up with fairly sophisticated sampling models and things like that to really know what’s going on in a watershed and those are challenging and take a little time and money but that’s the only way to get the data you need to understand whether you’re having an impact or not and why you’re having that impact. Hinkson Creek is a good example and collaborative adaptive management is being used there as the first monies being spent are on science not on actions and to their credit every stakeholder said that’s the top priority, so they understand that they have to know where to spend their money and have the biggest  impact. 
Mr.Walker moved on to the next section which is the recommended nutrient load reduction strategies which he stated would be how this all comes together and how we take those strategies we agree upon and put those with a given nutrient source. He explained this is the way that the committee talked about it organizing the information and breaking that information up into short term goals, intermediate goals and long term goals. For example, in implementing buffer strips for a given area, the committee may have a goal for doing so many feet or miles of buffer strips for a short term goal over 1-5 years or maybe a larger goal for the intermediate and long-term goals with a larger number of feet for buffer strips. He said the committee could use that for a given practice and even better would be if the committee had a combination of practices that were recommended and trying to implement those within these time periods and obviously it goes for all the different sources.  Point sources would have completely different strategies that may be recommended here, but this is the overall organization and data that we had talked about. 
Mr.Engeln asked the group if a better alternative would be to create a master list of best management practices and procedures and then say these are your options, maybe giving some idea of where they’re going to work best, but leave the implementation decisions to the people in that watershed since the committee has great diversity and all sorts of tools where some may work best in the Bootheel some may work well in Northwest Missouri and some may work best in different soil types. Mr. Engeln asked with these options is it better to come up with a list of things that to do immediately things that may take longer or  come up with a longer more universal list and then people shop amongst that list.
Response: I think that hopefully at the end of this process we would know which BMPs are best suited for which parts of Missouri and be able to pair them with the appropriate stakeholders so you can promote them. But in terms of these timeframes I think it makes sense you can still break down Missouri in terms of those areas and apply BMPs based on general soil types and conditions and things for those areas. 
Response: I agree with Mr. Engeln, I think that if you don’t do that it would probably undermine some of the ideas behind Our Missouri Waters Initiative with regard to local stakeholder input and what the opinions are of local landowners and users of those waters. I don’t know with regards to some of those goals and strategies how specific you had in mind in detailing those but I would think that would be better fitting it in the Our Missouri’s Water approach. 
Response: I agree also, but I think we have  a lesson that occurred recently with the Blueway project that the federal government came down on the White River watershed and either there’s a lesson in that project or there’s residual concerns that will be left over from that project where folks felt that it was an undefined initiative they took the worst case scenario in their mind about what that would mean in terms of their land use and who was going to tell them how to use their land and there was an extreme amount of polarized concerns. I think that you could run into that same problem or more simplistically because of what occurred there there’ll be some residual concerns in that regards so I would put an err of caution about coming into a watershed and saying these are the 5 BMPs that we have established are the right BMPs for your area so you need to start getting these in place. I think it would serve better to have a fairly large set of practices and then move on some level of maybe education but at the end of the day you really want to have it legitimately appear to have been locals selected by what they thought resonates for their use even if it’s not what you’d like to see in place from a scientific standpoint you could run into some pretty significant push backs if you don’t allow that local stakeholder driven process so I would go so far as to say that I’m not sure that I think that the political savvy approach is the only approach based on some of the push back we’ve seen on some of the initiatives and how their perceived.
Response: That probably is the only way to get a lasting buy in to kind of tailor to the needs of the water sheds and get that buy in locally and I think it’s also important in this particular section of the document that it does acquaint the reader with the reality that some of these changes are going to take decades. If you’re talking about reforestation of riparian areas or development of actually functioning wetland systems or elimination of combined sewer overflows you’re not talking about something that can be done overnight so this might be a nice reality check opportunity for the average reader to see the nature investment from a temporal point a view. 
Response: I think our landowners are smart and astute and they support conservation and generally want to take care of their assets so I think that if we had regions of BMPs and said here’s the suite of BMPs and the 5 that work best and why and we show the data, people are looking for that kind of leadership they just don’t want to be told what they have to do. 
Q: What keeps producers from implementing BMPs right now what is the hindrance lack of knowledge, lack of resources, high crop prices?

A: I don’t think there’s one answer to that.

Response: Well I think if they know that it helps and they have the resources to do it which may be the 2 things we can help with this effort.


Response : Sometimes it’s the paperwork.
Q: I think it’s a really important question to ask if we plan on getting BMPs implemented (what keeps producers from implementing BMPs).

A: I understand they are starting to put some of the questions like this in the 5 year census of agriculture where every 5 years USDA sends questionnaires to farmers and they start talking about putting more of these types of questions in there, (what BMPs are you doing, what sort of things are keeping you from doing them). 
Response: It would seem to me that the Missouri Farm Bureau and Missouri Corn Growers Association are in a good position to help wash out some of that data to and provide some leadership on that. 

Response: Corn growers did do a survey so there are some data out there, but it’s not even all of agriculture. 

Response: I agree that gives landowners a chance to talk about what’s the situation and why and give them a suit of choices and tell them this is the science that backs this, but what do you choose.

Response: Particularly if another farmer tells them what the benefits are you’re halfway there. 
Response: There’s been a lot of research in that area and a lot of papers published in the last 5 years and we find there’ll be a series of things that we find and they will look at the one big thing they want is to have input asking them what they’re willing to do, what is it going to take to get them to do it if they’ll do it your heritage has a lot to do with what background practice you use. 
Mr. Walker then interjected suggesting that there are changes to be made to this format to make it more acceptable and asked committee members if it may be best instead of recommended strategies to have a list of cost effective practices and then maybe we could do example of strategies which would pair up with combinations and show just how effective it might be and then that way we would in some way promote this conservation systems instead of individual practices  would that be better if we did that instead of recommended strategies, there would be a  list of cost effective practices and then some example strategies. 

Comment: What if we also had a reward system where when your watershed achieves a certain goal you get an enhanced conservation fund? 

Response: They are trying that in 2 different states it’s called Farmer’s based incentives and Iowa’s been doing some of it for months it’s very costly and you have to figure out a way to fund it but that is an option that’s being looked at. 

Comment: It could be a part of perhaps a nutrient trading strategy. 


Comment: It could be a way to pull in the MDC and some of their resources too. 
Comment: In my experience, farmers in Kansas and other farmers appreciate being acknowledged for really good work. If you have an awards program or something like that it could be something in lieu of cash.
Mr. Walker told committee members if they have any further ideas, to send him an email. Mr. Walker pointed out that the strategies for nitrogen and phosphorus are very different and for municipal and industrial wastewater facilities, nutrient trading was one of the things we supported and the rest of these we just listed. Some of the other nutrient sources in the state are municipal storm water runoff, onsite wastewater treatment systems air emissions and a list of agricultural non-point sources. Whether or not we want to address stream and river infrastructure and some of those practices I’m not sure how much detail we want to get into with some of these or we may want to limit the nutrient sources that we look at. 
Comment: Could we take a look at the municipal and industrial , it doesn’t perhaps work to prescribe strategies to municipalities, it would seem to me that it might be worthwhile to provide options of it than just nutrient trading and this may be addresses later in the document but certainly a nutrient reduction strategy like this can layout things like biological nutrient removal as a general practices or a general expectation and some of the states have gone as far as putting that in the strategy. So I know we’ve had one or two municipalities meetings but we didn’t have an opportunity to flush this out, but it seems to me that there may be room for something other than nutrient trading. 

Comment: I think the biggest complaint from the wastewater treatment people is that controlling nitrogen and phosphorus costs a lot of money and we have a revolving fund program for wastewater facility development. In general, we might want to have a discussion about how wastewater improvement might be funded. 


Comment: So are you just suggesting describing the different point source technologies. 

Response: That might be a start, but it could be in the experience of those here, somethings work better than others and maybe that could be added to the description so it just doesn’t throw out a bunch of possibilities, but to say these are some proven effective tools that can be applied to these types of things and again it would be tailored to the individual, but let’s say point sources may constitute to a significant amount of the overall BMP. They may not dominate, but in some locations they will be the most important source so it just seems to me that given the level of detail going into the agricultural side of this you may want to look at beefing up the municipal industrial aspects. 

Response: I think we can spell out a framework but it’s always going to be a site specific consideration. 

Comment: The other thing just starting is we have our community service approach to look at how we can work more effectively work particularly with the smaller towns that don’t necessarily have an a huge engineering staff available to them. How do we help them get to where they need to be so that’s something that we need to add that going to help them on the point source side.
Comment: I was going to suggest the water research foundation is wrapping up a pretty extensive study on the different levels of performance you get at different technologies so there are some of those resources out there that you may be able to plug into. 


Q: Do you know when that report will be finalized?


A: There’s been numerous reports coming out it’s been going on for 5 years. 
Q: Nutrient trading is in there and it’s pretty small, but it’s a big thing isn’t it. Won’t that require rule making and nutrient budgets and a bunch of stuff?


A: I think it would require rule making.

A: We’d have to sit down and look at all the individual pieces of it. 

Mr. Walker told committee members that a CIG grant proposal was put together and a response is supposed to happen by August 1st. He said that if that is received there will be a pilot project in the Lower Grand and North and South Forks of the Salt and basically build upon what Geosyntec and Environmental Resources Coalition had put together in 2009. Mr. Walker stated that this would take the committee a step farther into nutrient trading and testing it in those areas and doing some simulated trades in a little bit more detail and actually building the infrastructure so we could do nutrient trading in the future and building upon the nutrient tracking tool model and building that infrastructure so that’s in the works and it’s something we have good support for, we just have to see if we get good funding or not. 
Comment: Consolidation may be a preferred strategy that the state identifies and puts under wastewater and municipalities instead of just nutrient trading as there are certain scales and economies that can often be derived from that and again it’s not going to be workable in all cases but it could contribute a lot to nutrient reduction.
Q: Is there a plan out there for consolidating sewer districts and all that like a statewide plan that this is what we’re doing to make the most sense?

A: No and again that’s partly due to you not wanting to tell somebody what they’re going to do is probably not the best way to go. And we do have regionalization which is similar to the consolidation mentioned above in the previous comment and we do try to push that when it’s appropriate, where it’s appropriate, when we have an audience that’s willing to do it. There are a few new conversations about consolidation and forming a sewer district around the state so it’s something that happens, but it’s not something that we can predetermine. 
Comment: I think what you can do is create a model of pre-settlement watersheds to see what their nutrient levels look like based on our modeling tools and you could also create a model that says if you consolidated you would save this much money and your water would be this much cleaner, so you wouldn’t be telling people what to do you’d just be showing them that doing anything else wouldn’t be as wise of a decision so if you have that information you could just present it.
Response: If we had the staff and the money to do those analyses, because those are very involved, it involves technology as well as economics; we look at that as an opportunity because I think the department does try to foster regionalization where we think it’s appropriate, we’ve gotten some victories out there where they’ve taken things offline and put it into a treatment system and done some other things but it’s not something we could dictate.
Comment: That plan is to go in section 208 I know East West Gateway and the St. Louis Regions doing some review of that, they’re updating that plan now looking at regionalization in section 208. 

Mr. Walker continued through the table of contents discussing the detailed break out for the agricultural BMP strategies by describing individual strategies and their effectiveness.  He stated the document would include the effectiveness, costs, the economic benefits, some information, education, outreach, suggestions and what type of funding exists for that type of BMPs; - what funding needs are, potential funding sources, economic incentives, market based opportunities that people can think of. In addition to any legislation or regulatory  policy changes that may need changes and then we talked about including barriers to success and potential unintended consequences of practices that may be good in some areas, but there may be some downside in other areas. 
Comment: I would suggest an additional element there  that says building on previous success and looking at things such as cattle exclusion practices that we have really began to move forward on in the state of Missouri and talk about how much we’ve spent already and then what we’re doing to  help continue to promote those practices. I think that I’d like the state to get credit for the work it’s already done but I also think it’s important in this document because it shows we’ve been moving in this direction and haven’t just gotten started moving in this direction. I think it’s important, I would imagine the Soil and Water program has huge amount of data that has big dollar signs associated with it that can be taken as credit, and we are then trying to continue the momentum. 

 

Q: Are these sections we are discussing interwoven into recommended strategies?


A: Yes.

Mr. Walker continued advising committee members that the phosphorus BMPs section would look the same and although there are practices that treat both phosphorus and nitrogen the practices for phosphorus practices would be different as there are practices more specialized for nitrogen or phosphorus. 
He then moved to the next section which was measures of progress;- what is baseline, what is used for that, how do you measure success, the different metrics that could be used, such as US agricultural Census Data as an example, identify  current status, historical trends, again the different tools that could be used.  He said that one thing EPA wants all the states to do is annual public reporting so I think that’s something that is required, but also something we should do. He stated that another element that’s required by EPA is a nutrient criteria development plan that will allow the committee members to talk about where we’re at in that process and what our milestones or timelines are for developing nutrient development criteria. He then talked about having adaptive management and implementing some BMPs and strategies and going back and looking at some monitoring data to see if it worked or not, and then making adjustments and doing other things if needed. 
Comment: This section may need to be re-written because land use changes and demographic changes are not adaptive management criteria; it’s more about how you had changes in data available, how you have changes in knowledge rather than other variables. 

Mr. Walker stated the other thing that makes sense to do is reassess the strategy and every 5 years seems like a pretty good timeframe and it falls in-line with the hypoxia action plan and the US agricultural census data. 

Comment: Here may be your opportunity to point out that it’s a living document that it changes over time and here might be the place to address land use changes, demographic changes and population increases and things of that nature forces that pretty much require you to revisit the plan periodically. 
Mr. Walker stated there will lastly be a summary, literature cited and then a glossary/acronyms/abbreviations which can be a very large section followed by the some sorted appendices  which may have different maps, public water supplies, 303(d) listed streams or lakes and maybe include the nutrient removal costs and benefits.  

Mr. Englen then talked about positive things the committee has been doing. Joe stated that at the Louisville task force meeting it was interesting to hear all the states talk about their plans and things and when you combine that with the fact that you’re looking at 2002 data there’s no part of the hypoxia plan that acknowledges the soil and water program in Missouri. He said that we’re not starting from zero so one of the ways to start putting this together is to talk about actions we’ve taken over the last 10 years.  I think we should talk about what we spend annually in our soil and water program which is matched by what the farmers put on the ground. There’s 300 million dollars roughly of actual actions taken in Missouri that are recorded nowhere in any document. Most of that is tax payer dollars and the rest comes from the farmers themselves. I think there’s other things we’ve done in terms of wastewater treatment plants and other things that aren’t recorded here.  Mr. Engeln stated that this section could be made rather quickly if everyone agreed as committee members can go ahead and catalog those things. 

Q: Where do you put that in the document?


A: I think one of the things is maybe restructuring this in terms of when you talk about the potential tools and recommended nutrient reduction strategies that before that you actually have a section that says here’s what we’ve been doing and here are some of the new things including Our Missouri watershed approach, in that would be the community services approach that we’re going to hopefully  work with them and help them get over the hurdles they have of technically, managerially and financially doing a better job with wastewater, but then look prospectively as well so it gives us an idea of these things that we’re already been doing because many of these things are not new strategies , they are strategies that’s already there that we’re going to be continuing.  One of the things we’ve talked about is the way the Soil and Water program works is we have always given full discretion to our districts. There is one soil and water district in each county to decide where they want to spend that money they are given guidance with a list of approved practices and one of the things we may want to do now is set priorities so we get the” biggest bang for our buck” for those dollars for  things that folks in those watersheds identify so it’s sort of a way to change this document to what are we doing, what have we been doing, what are we starting now and how can we move forward because this is a very auspicious time with the start of our Missouri waters, community services and some other ideas we’re not quite ready to talk about yet.

Q: Can the Soil and water conservation Districts be broken down by watersheds?

A: We’re not really in a position to talk about what’s going on there publicly as it’s really up to the commission and the districts to work it out
Response:  There’s a history there and I think it’s a positive one and that is the Special Area Land Treatment (SALT) program which had a pretty significant focus for the program that was watershed based and so you’d have districts working in cooperation within a watershed, I think that there’s opportunities to look at watershed based approaches to what the districts are doing without necessarily having to reshuffle their offices. I’m not arguing against that, what I’m trying to say is that there’s a pre-existing history that was successful so I would not even perceive it as a barrier to have watershed discussions at the district level as long as you’re looking at it from a funding standpoint  and we would point to the SALT program. 
Comment: Joe I think the concept is worth considering. I think anytime you’re proposing a path forward or proposing a strategy for a path forward you’ve got to look back and consider the things that have been done in the past and the things that you’ve essentially kicked off in the current which certainly is the case right now with the various initiatives and it provides probably a better flow for the document for the average reader. While the people in this room are used to reading strategic plans and various technical documents that are produced by the department, we are used to it, but I don’t think the average reader will without that context of the past and it provides a good place to document a lot of that progress that’s been made and some of that’s probably already been documented in the various programs I’m sure the soil and water program already has a lot of that written up and it might not take very long and it may provide some low hanging fruit, if you will, to get the overall strategy going. 
Response: I think the important part that we don’t want to miss out is that this isn’t a one-time initiative in the state of Missouri and to capture that ongoing, future, forward initiative based on what we have been doing. So it’s not just taking credit for what we’ve done in the past that I’m interested in seeing reflected, but taking credit for that it’s an ongoing initiative. So I know those numbers exist but I don’t know how up to date they are. I know we ran that analysis so it could be done. 

Q: Did someone say what percentage those nutrient reductions those investments lead to and what can we expect from future investments would we have a good answer. 

A: That’s a question we talked about a bit because in a world where you could take that question and simply answer, it would be fantastic to say that that investment would be leading to x amount of tons of nitrogen reduction but the problem is that it’s so landscape specific and it’s so specific to interpretation about how effective those BMPs are. I’d long ago decided that we could use generalized numbers at other locations and that field-validating those effective BMPs shouldn’t be a hurdle to make estimates, but it is not simple and a lot of people have tried to take that issue on. There’s entire divisions in NRCS and ARS whose goal is to try to quantify the effects of practices and it’s just not that easy. 
Mr. Walker responded by stating that’s what we’re trying to do with the nutrient tracking tool;- those types of assessments, and the most important part is to validate and calibrate that information for the model and we’re trying to get as much data as we can, but we’ve had some problems getting the monitoring data from the different contractors that are out there in the MRBI project areas. But we hope to do a better job in the future and get more of that data to come up with a pretty good tool that we could use to provide some estimates on the actual reductions in nutrient loads. 
Response: I think it’s general consensus that we have to put this nutrient tracking tool in there and I think we also have to keep in mind that it may look better if we say how many miles of stream we’ve fenced off or the actual data and the good timing is that we have the sales tax coming up for renewal so we’ve got a committee working on that and all that data is being put together now and instead of saying maybe $300 million in the last 10 years, we say how many miles of stream have we put riparian buffers in, and to me, that’s an attractive way of reporting progress even though we may not know the effectiveness. Other states have heard it a lot and are probably tired of hearing about our taxes, but we have to put that in there because when they see that regardless of who’s reading it it’s just phenomenal how much we’ve done and it’s not just soil and water. Look how much work NRCS has done with the MRBI program. We’ve got a lot of things to brag on I think we have to put that in there. It’s very important so we need to focus on the numbers;- how many acres we’ve treated, how many tons of soil we’ve saved, that’s just a phenomenal number for us  and we’ve got to put it in there. 

Mr. Englen responded by stating that different metrics could be used and stated that if we talk about how many miles of fencing we put in there to exclude cattle’s from the streams that may be a number they can use in their models and we don’t know everything they’ll be able to use, therefore we don’t want to use just one metric. This is nitrogen and there’s no simple metric for nitrogen, there is a somewhat simpler, but still not simple metrics for phosphorus. Soil loss is probably a really good correlation with phosphorus far better than for nitrogen loss. Again I don’t view this as just being about the soil and water program, but that’s a good example of a major program that doesn’t show up because their data ends in 2002. Now if we have different data in 2012, hopefully we can try to tie some of that back to practices because that then gives us some metrics for moving forward by saying these are some of the gains of the past these are some of the gains we might be able to expect in the future. 
Q: If we have these practices one of the difficulties is actually seeing it or seeing data on it and where things are happening, where’s WRP and CRP, these things are very important. Do we need maybe a nutrient geodatabase or even a few of them that anybody can play around with and make it available. 
Mr. Engeln responded by stating there was something good stated in Louisville which is we might be able to get watershed level data. Some states made an agreement with USDA to roll up data watershed level so that you’re not in violation and that’s a discussion we’ve just started with NRCS. We’re trying to see what other agreements other states have had and maybe Missouri too can do that which may be partly towards what you want and partly what would be toward helping us as well to better understand what’s going on the land and its impact on water quality. 

Q What you’re saying is this is where this began, this is what we’ve done today, but your also trying to build a case for saying we need further progress. I think that’s very reasonable and creates a good flow for the documents and acknowledge all the work some people have already put in, but I think it will generate the question what can you show for your investment to date so in some way the document may have to answer that- in terms of just pure water quality type questions I guess you can make the argument theoretically that it could be a lot worse had we not spent x million dollars. 

A: In Missouri can’t we point to the amount of reduction in soil erosion for a lot of practices. I think that’s one that’s measurable.
Mr. Englen stated what’s interesting and not controlled by us, is the USGS is going to create another version of SPARROW and upload it with 2010 to 2012 data and if we’re right we should see some differences in those data and going back over history. This may help us to see and explain why there are those differences. He said we’ll actually have an independent side by side verification in terms of general water quality plus whatever data we may have, so it may be a combination of all the studies we do and the changes of recent water quality, then validate it by a completely independent outside party which would have a great deal of power - because otherwise USGS comes out with 2012 and says here’s the difference from 2002  so we need to look at what might be behind those differences. 

Comment: A lot can happen in 10 years what’s the difference in the price of corn?
Comment: Well it really goes to what’s happening with acreages.  2012 probably won’t be a great year for water quality in the Gulf which may be in part due to the drought last year left a lot more nutrients out there than typically and then the heavy flushes this spring and other things causing farmers to lose nutrients they don’t really want to lose plus when you think at where the Mississippi was, you’ve got to think there’s going to be a huge Mississippi signature in that that has nothing to do with agriculture. It has to do with all the towns that got flooded and they’re trying to deal with their wastewater as best they could without having it get back into people’s basements. 
Mr. Engeln stated that if everyone was comfortable with the approach they would move forward. 

Q: Just a clarification you would propose trying to retain the elements that the group has agreed to but you’re trying to add something and maybe alter the flow of the document somewhat. 

A: I think if you go to the recommended nutrients load reduction strategies you lead into that with some of the things that we’ve already done because if you talk about what we’ve done, what we’re doing now and what we plan to do then you’ve actually created a lot of that menu. And I’d also propose maybe this is a good time to look back at this and if there’s a team of folks willing to take the next step and form this into an outline which may help us start forming our work into the future.
Q: Is everyone comfortable with this approach 

A: Yes. 

Q: I guess what I am more concerned with is volume, I mean, if you’re thinking of listing every district you may want to reference or link to it. 

Response: One of the things I want to do is have couple of people write and maybe have people suggest what belongs in this section and then we would navigate those folks to write portions of the strategy such as soil and water, Ag extension, and NRCS. Corn growers could write about atrazine which is a good example of how you can work with farmers to deal with something that involves water quality issues and we can get these things in early enough to edit them.
Mr. Engeln then assigned the committee members the task of emailing topics that they thought should be within the document so that we could see for the next meeting which topics should be there and assign people to start writing. 
Q:  What if we go through, just as a different approach, say for this span of time, and have everyone submit topics they think should be listed under the introduction then go to the next section, for example watershed prioritization and have everybody submit a list of topics underneath the watershed prioritization, because I may not be able to write up a whole section, but I’d certainly have concerns and comments about a lot of the sections and it might be easier before anybody tries to write it to get a lot of those concerns and thoughts on these topics. 
A: You’re one meeting ahead. I think what we want to do at the next meeting is go through this structure and get the yes and no’s quickly so we can get it into an outline then say is there a group to work on this, that, or the other. But I agree, these sections may be OK for early writing, other ones may not be, but that’s the process I’m trying to put in place. 
Mr. Walker stated that all the help for writing is accepted and appreciated. 

Q: What kind of timeframe are you looking at for the accomplishments and past accomplishments? 

A: A week and we’re just asking for a paragraph or less. 

Q: On our timeframe for today, is there a need to break for lunch? Is there a whole lot we’re going to do or can we get it done by one o’clock and not break for lunch and just end the meeting. 

A: We had planned on talking about specific strategies that have been recommended and to get people’s input on those. We’ve talked about several of those this morning, and I don’t know, I guess we’re open to your suggestion.

There are 3 possibilities to move forward; - we set it up somehow so people give us input between meetings, put these topics out there and I’d like to prioritize them so you know what’s the top ones, medium , low or maybe have 5 categories, very high, high, medium etc. to establish what of these strategies we want to incorporate because we want to have that list pretty early because that’s going to be a large part of the writing - describing what those strategies are and until we have those strategies described, it’s going to be hard to get on to the next stage which is saying how do we put these into a document how do we do the rest of the work. The second option would be to try to go through them now and do that process which I don’t know how you were planning to proceed, but that could probably be done in an hour for at least some of them or we can work until 1:00 and break.

Q: I’m just throwing it out because I don’t know if we break and come back if there’s much more we can accomplish today. 

A: Well you’re probably right because the afternoon session is not really structured and organized. I’ve had 20-25 people that have sent me suggestions on strategies that they like, some deal with funding opportunities some deal with different practices and a whole bunch of different strategies and what I was planning for this afternoon was describing some of them and see what everybody thinks, but I would much rather provide a detailed list and put it in writing and send those out to people to review and that may be more valuable.
Response: If people agree to do their homework, what we will try to do is get you a good list and give you a week or so to go through them and get your responses back to us in terms of highest priorities and lowest priorities, then we can bring them back to the next meeting and use that as the basis for discussion.
Response: I think that would be a great idea and you know ask for comments as well and that may also be more time effective, and there’d be a more concentrated type of focus.
Q: Could we also circulate the comments ahead of the next meeting, circulate what people’s feedback was to the rest of the group before the next strategy meeting? 
A: I’m thinking about managing this and what I would like to do is separate out the numerical ratings and then have the comments made in the room. 
Comment: I was under the impression that groups were going to break in the afternoon session to begin writing components that are outlined in the table of contents. Are you proposing to defer that kind of contribution for a period of time to try to finalize the outline?

A: I think we had good comments on the outline as it stands today and I think we want to take those and get this things structured so that we say this is what we think is our semifinal outline. I want to get us really ready to talk about writing assignments and part of doing that is determining what are the important elements and determining what are those things we think are most important because we will want to spend the most time on that. I’m thinking of doing a scoping exercise at the next meeting so people know what’s most important and what should get the most text.
Comment: People could rate it through a pool. You could see which ones people submit the most comments on because the one with the most comments are probably going to be the priorities or you could do both. 
A: That’s why I made a suggestion to do numbers because the numbers tell you in terms of priority.

Response: But it doesn’t tell us why somebody thinks what they think, it just tells you yes and no. so I think that’s the discussion that needs to be happening. 


Q: Did you discuss the overall timeline based on the extension?
A: We’ve got an option of extending the Gulf of Mexico grant and it will expire December, 31 if we don’t do anything and we’ve got the contracts with Lincoln University and University of Columbia that expires on October 31st so we’d like to extend those and we can extend the grant through May 1, 2015 but we want to get this strategy done at the latest by September 30th, 2014. So our goal is going to be the end of September 2014, but the actual extension may be the latter date which we haven’t decided yet, just to make sure we don’t have to do another extension in case we get behind schedule. 
Comment: I just wanted to admit that part of my being here is to report back on the progress of the group. So I’m looking for incremental progress to report back and I was more or less asked to let you know Nancy Stoner will be contacting you so you probably haven’t heard the last from her. 


Response: She will be getting notes from me soon.
G. NEXT STEPS/NEXT MEETING
Mr. Engeln thanked committee members for the discussion and reminded them that we’re trying to do this as proactively as possible without requiring committee members to come to meetings every 2 weeks while we go over some small sections of tasks so we’re going to try to reach that balance between being very transparent and allowing everyone to get their voices heard. 
H. ADJOURNMENT
Mr. Walker then thanked everyone for coming and for their participation and informed committee members that they would be in touch and informed members that the next meeting will be August 20 from 9-3. The meeting was then adjourned.
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Develop Appropriate Spreadsheets, Maps,
Figures, Tables and Analytical Tools;

* Conducted simulations using USGS SPARROW Model of

* Estimated percent contributions of each of the major nutrient sources to the total nutrient
loads in each 8-digit HUC watershed in Missourt.

* Estimated percent reductions in total nitrogen and total phosphorus loads to the Gulf of
Mexico it all Missourt cropland in the three major watersheds in Missouri was planted to
permanent native vegetation.

* Percent reductions in total nitrogen and total phosphorus loads in each of Missourt’s 8-digit
HUC watersheds if all Missouri cropland was planted to permanent native vegetation.

* Compiled data in Excel files
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* The first picture depicts the percent contribution of nutrient sources for Total Nitrogen
for 8 digit HUCs in Missourt .

* The second simulation depicts nutrient loads if agricultural production is eliminated by
adjusting the agricultural lands to 100% permanent native vegetation, excluding all
livestock production, and leaving all of the other sources unchanged .
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% Contribution of Nitrogen | | % Nitrogen with Adjustment to Agriculture

USGS Basin Name
Point

Point Sources  Atmospher Manure — Fertiizers 1 Agncultural Sources  Atmospher Manure — Fertilizers  Agncultural

(total) Total  e(total)  (confined) (farm) Total Area Total (total) Total e (total)  (confined) (farm)Total Area Total

Load TotalLoad TotalLoad Load Load Load TotalLoad TotalLoad Load Load
Lower Des Moines 17% 19.0% 19.4% 07.0% 21.9% 12.6% 874% 0.0% 0.0% 0.0%
Bear-Wvyaconda 6.8% 19.8% 20.3% 32.8% 19.9% 254% 74.6% 0.0% 0.0% 0.0%
North Fabius 0.0% 34.0% 0.0% 38.8% 172% 0.0% 100.0% 0.0% 0.0% 0.0%
South Fabius 0.0% 32.0% 0.2% 41.0% 17.9% 0.0% 100.0% 0.0% 0.0% 0.0%
The Sny 6.5% 20.1% 204% 33.1% 19.9% 245% 73.5% 0.0% 0.0% 0.0%
North Fork Salt 0.0% 28.6% 11.3% 38.5% 214% 0.0% 100.0% 0.0% 0.0% 0.0%
South Fork Salt 20% 254% 10.6% 41.8% 202% 74% 02.6% 0.0% 0.0% 0.0%
Salt 0.9% 26.3% 10.3% 41.3% 21.0% 3.1% 06.9% 0.0% 0.0% 0.0%
Cuivre 1.5% 25.3% 10.5% 41.0% 21.0% 5.4% 04.6% 0.0% 0.0% 0.0%
Peruque-Piasa 0.0% 19.6% 16.9% 343.0% 202% 31.5% 68.5% 0.0% 0.0% 0.0%
Caholia-Joachim 1% 200% 16.7% 33.9% 19.5% 32.7% 67.3% 0.0% 0.0% 0.0%
Meramec 114% 582% §.7% 202% 1.4% 16.4% 83.6% 0.0% 0.0% 0.0%
Bourbeuse 20% 418% 152% 32.2% 2.7% 410% 06.0% 0.0% 0.0% 0.0%
Big 1.8% 73.2% 10.0% 13.3% 1.3% 24% 07.6% 0.0% 0.0% 0.0%
Upper Mississippi-Cape Girardeau 04% 20 4% 16.2% 34 2% 19 3% 31.6% 68.4% 0.0% 0.0% 0.0%
Whitewater 0.0% 45.7% 0.9% 34.1% 10.3% 0.0% 100.0% 0.0% 0.0% 0.0%

* 'This table 1s the data showing the % contributions of the nutrient sources in Missour1
watersheds before and after adjusting some of our sources such as manure, fertilizers and Ag.
et






Total Uriﬂ' Nitrugen Contribution

USGE Basin Name
Point
Sources Atmosphere  Manuwre Fertiizers | Asricultural
(total)  (tota) Total (confined) | (farm)Total AreaTotal LOTAL
Total Load Load Total Load Load Load LOAD
South Fabius D 1273898 364573 1634051 711421 30,844
Horth Fork falt 0 770,836 311211 1037431 57589 2,695,304
South Fork alt 75,476 592283 415666 1631944 788626 3,007,006
alt 69,750 2,146,362 840,917 3,383.466 1713337 8,154,082
Cuivre 56,662 995 148 415,789 1,582,603 808,565 3,858,857
Meramee 704,616 3,590,503 538,017 1,246,066 85900 6,166,113
Bourbeuse 31,282 747,008 137,143 502,456 413533 1,550,422
Big 22,636 501,321 123,718 163,262 18,245 1,231,782
Whitewatar 0 1251128 265,336 332,165 282,845 2,735,979
Total Original Phosphorus Contribution |
USG5 Basin Mame
Faint Marnure Marnure Fertilizers  Forest,
Sources [confined]  [unconfine  [Farm] Total Wetland, Urban, Open TOTAL
[total] Total  Totalload  d) Total Load Scrub Total  Totalload LIOAD
Siouth Fabius 0 T7.290 §3.716 172,452 .44 8763 379,662
Marth Fark Salt 0 0,053 BE,307 115,660 16.250 E.4z0 284,696
Siauth Fark Salt 6,608 101,555 85,978 191600 24,304 9245 419,627
Salt £.005 212096 1TT.7IS 3924992 56607 19,140 864,574
Cuiivre 4,673 103,700 TLEOOD 192128 37447 0,651 425,105
Meramec 67.003 53,496 33,745 63,768 140 662 44,907 473,581
Bourbeuse 2,321 24,556 33,71 24,657 23,505 8203 116,953
Big 2,069 1,74 22,831 3,358 42,675 3,221 100,804
tfhitew ater T.963 27115 37572 43,678 35,335 9,193 165,862

Adjusted Nitrogen Contribution

[l

Paint
Sources
[tatall Tatal Tatal Load

0

0
B.605
6,005
4673
67,003
2321
2,063
7.963

Point Sovress | Atmosphers Manure Fertilizars Agrienltural
(total) Total | (total) Total = (confined)  (farm)Total AreaTotal =~ 1OTAL
Load Load Total Load Load Load LOAD
0 1,273,508 0 0 0 1,273,998
0 770,836 0 { { 770,836
79,476 002,283 0 0 0 1,071,759
£9.750 2,146,362 0 0 o 2,216,312
5,662 005,148 0 0 0 1,051,810
704,616 3,390,303 0 0 0 4,295121
31,282 T47.008 0 0 0 778,200
22,636 001,321 0 0 0 023,057
0 1,251,129 0 0 o 1,251,129
Adjusted Phosphorus Contribution
Marure Marure Farest,
[confimed]  [unconfimed]  Fertlizers (Farm] | Wetland, Urban, Open TOTAL
Total Load Total Load Scrub Tatal  Totalload  LOAD
0 1] 0 31441 3,763 40,204
0 1] 0 16,250 6,420 22670
0 1] 0 24,304 3,245 40,161
0 1] 0 o6,607 'IEL'II’-H:I. 81,572
0 1] 0 3r.adz 10,651 52,767
0 1] 0 140,662 dd4,307 252571
0 1] 0 23,305 3,203 34,029
0 1] 0 42 675 9.221 53,065
0 1] 0 35,335 9133 165862

* This data provided in this excel table shows the Total Nitrogen and Total Phosphorus
amounts before and after adjusting agriculture land to 100%.






Cost estimates for BMPs

* Conduct research and compile cost estimates for best management practices.

=
IN PROGRESS






Conduct Other Work Duties as assigned:

Conduct research and draft report on lawn care & pet maintenance and practices for
homeowners to reduce nutrient runoff (Status: Completed)

Conduct research and draft report on green infrastructure practices that municipalities
can implement to reduce nutrient runoff (Status: Completed)

Read daily, copy and paste news articles related to reducing nutrient runoff into word
articles (Status: Ongoing)

Conduct research and report on wetland mitigation banking (Status: Completed)






B  QUESTIONS or COMMENTS |







