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 Final 319 Project Report 
Volunteer Nitrate Monitoring Network

Grant Project Summary

	Project title:
	Volunteer Nitrate Monitoring Network in Targeted Areas – a Pilot Project

	Organization (Grantee):
	Southeast Minnesota Water Resources Board

	Project start date:
	10/1/04
	Project end date:
	9/30/09
	Report submittal date:
	10/22/2009

	Grantee contact name:
	Linda Dahl
	Title:
	Director

	Address:
	Winona State University

	City:
	Winona
	State:
	MN
	Zip:
	55987

	Phone number:
	507-457-5223
	Fax:
	507-457-2840
	E-mail:
	ldahl@winona.edu

	Basin (Red, Minnesota, St. Croix, etc.):
	Lower Mississippi River Basin in Minnesota
	County:
	Dodge, Fillmore, Goodhue, Houston, Mower, Olmsted, Rice, Winona and Wabasha


Project type (check one):

 FORMCHECKBOX 
 Clean Water Partnership (CWP) Diagnostic

 FORMCHECKBOX 
 CWP Implementation

 FORMCHECKBOX 
 Total Maximum Daily Load (TMDL) Development

 FORMCHECKBOX 
 319 Implementation

 FORMCHECKBOX 
 319 Demonstration, Education, Research

 FORMCHECKBOX 
 TMDL Implementation
Grant Funding

	Final grant amount:
	$275000
	Final total project costs:
	$567578

	Matching funds: Final cash:
	$0
	Final in-kind:
	$292578
	Final Loan:
	$0

	Contract number:
	B05788
	MPCA project manager:
	Tim Thurnblad


Executive Summary of Project 
This summary will help us prepare the Watershed Achievements Report to the Environmental Protection Agency. (Include any specific project history, purpose, and timeline.)
This regional project developed and tested the concept of a cost-effective, locally-driven, and self-sustaining means of obtaining long-term trend data for nitrate occurrence in private drinking water supplies where the well owner is at the heart of the process.   

To obtain a representative sample of wells that would answer the question, “What is the quality of the water that people are drinking in terms of nitrate?” a 675-point grid was superimposed over a nine-county region of southeastern Minnesota.  A buffer two miles in diameter was circumscribed around each grid point.  A random parcel was then selected within each buffer and the parcel owner recruited as a volunteer.   If this parcel owner was not interested another parcel was identified, and this process was repeated until a volunteer was identified.  A County Well Network Coordinator was hired in each participating county and conducted a site visit at each well to identify the location, age, depth, diameter, and potential sources of nitrate contamination in the vicinity of the well.  A survey was administered to each well owner to assess knowledge of their well and attitudes and practices related to their water.  Well owners were subsequently mailed a sample bottle, instructed to take a water sample, freeze the sample, and then mail the sample to a specified county location.  County staff then conducted the nitrate analysis on a bi-annual basis using Hach 4000 Nitrate Analyzers provided at no cost to the counties by the MN Department of Agriculture.  Four rounds of nitrate monitoring were conducted during the grant period, with sampling being conducted in February 2008, August 2008, February 2009 and August 2009.

Goals

	1st
	Goal:
	Develop a nitrate ground water monitoring network design for SE MN to determine the condition of the ground water in selected aquifers and to assess the condition of drinking water from wells.

	2nd
	Goal:
	Establish a long-term volunteer monitoring network in each of the participating counties to obtain nitrate trend data

	3rd
	Goal:
	Based on homeowner and staff feedback evaluate the feasibility of this innovative approach for nitrate data collection and its applicability to other areas of the state.


Results that count

	1st
	Result:
	Developed a network design including; where to test, how often to test, seasonality of sampling and target areas for additional sampling.

	2nd
	Result:
	Hired a data analyst and Well Network Coordinators, recruited volunteers to meet network design criteria, trained WNC’s and volunteers in sample handling and analysis, and conducted four rounds of monitoring using the network design.   

	3rd
	Result:
	Mailed an evaluation survey to all volunteers and held focus group discussions with volunteers and WNC’s to evaluate network success in areas such as homeowner willingness to participate, sustainability of homeowner involvement and ability of homeowners to follow sampling protocol.


	Pictures
Buffers and Network Well Locations (Figure 1, attached at the end of this report)

	Acronyms 

VNMN – Volunteer Nitrate Monitoring Network

WNC – Well Network Coordinators
MDH – Minnesota Department of Health

MDA – Minnesota Department of Agriculture

QA – Quality Assurance

	Partnerships 

County Water Planners; Coordinate well network coordinators and volunteers, carried out monitoring activities within their county, submitted invoices and reports to the project manager.

Minnesota Department of Health; developed network design, provided training and data analysis

Minnesota Department of Agriculture; developed network design, provided training and data analysis

SE MN Water Resources Board; Ten County Joint Powers Board with oversight and decision making responsibilities of the grant recipient.




Body of Main Report

Section I – Work Plan Review 
Approved Work Plan Changes:


The grantee contact changed from Bea Hoffmann to Linda Dahl.

The project end date was extended three months, to 9/30/09, to allow a fourth monitoring round.


Quality control procedures were added to check the validity of the project’s sample handling procedures.


Wabasha County was added to the work plan.

Objective 1A: 
 Hire a Data Analyst


Task 1: Develop position description



Task 2: Advertise position



Task 3: Establish an interview committee



Task 4: Conduct interviews



Task 5: Arrange office space for analyst



Task 6: Develop employment contract with analyst

The Southeast Minnesota Water Resources Board Director (SEMWRB) met with MDA staff to discuss a joint position possibility.  This arrangement was not feasible because of the 27% overhead charges the project would incur.   The SEMWRB then worked with the Winona State University-Water Resources Center Director to establish a subcontract situation for the position through WSU and housing the position in Winona.  The SEMWRB interviewed the candidate, spoke with listed references, conferred with MDA project team staff and proceeded to offer the position to the candidate.

The SEMWRB developed a position description and contract agreement.  The SEMWRB supervised the Data Analyst’s work and communicated regularly with MDA and MDH staff to make decisions related to gathering and management of well data.


Objective1B: 
Gather existing nitrate data and develop a database for management of 




existing and new nitrate data.


Task 1: Data Analyst works with county, MDH, MDA and other agencies such as MPCA, MDNR and 



USGS to gather existing data



Task 2:
Data Analyst researches existing database format



Task 3:
Data Analyst develops or uses an existing database format to accommodate stored and new 



nitrate data

The Data Analyst developed numerous maps and compiled and illustrated various sets of statistics to aid county and state staff in the design scenario decision-making process. 

The Data Analyst digitized the information from the baseline study and provided that to all of the counties in an Excel spreadsheet for their use.

Database Format: A decision was made to use an existing Access database that was already written, tested and ready to go.  This decision was made in part so that data collected could feed in to the larger state database when that is completed.  An Access Water Quality Database was given to all counties during a training session on August 9, 2007.  Individual, county-specific databases were presented to counties on CD’s preloaded with CWI data as a bridge until the statewide on-line database is ready.  For an example of a water quality database used by the counties see attachment 1a.  Microsoft Access will be necessary to open the Access Database file.
Objective 1C: 
County and state agency partners reach consensus on a monitoring design 

Task 1:
An analysis of existing information is presented and information 



gaps are identified


Task 2:
Examine Range of Monitoring Design Scenario


Task 3:
Identify: Where to test, time frame for testing, number of 



samples/year, seasonality of samples, target geographic / hydrogeologic 



areas, target populations, shifts in land use and changes in land 



management practices

The Minnesota Departments of Agriculture and Health and the Minnesota Pollution Control Agency held multiple meetings and discussions with representatives of the Southeastern Minnesota Water Resources Board regarding the design criteria for establishing a volunteer private water well monitoring network.  Multiple design scenarios were considered.  Recommendations for the design of the monitoring network were agreed upon by consensus of the three state agencies.  A summary of the network design is provided as attachment 1b.  To view network design supporting documents see attachments 1c – 1h.

Objective2A:  
Data Analyst obtains well logs



Task 1: Working with county staff, data analyst develops a list of wells 




and well owners in areas indicated by the selected monitoring design.



Task 2:
Approximately 100-200 wells are selected in each county’s 




targeted area.

The Data Analyst and counties worked together to complete a list for 4 rounds of well selections.  They collaborated to complete additional rounds of well selections as needed.

The Data Analyst field tested GPS equipment and software for well location and developed user-friendly instructions for the GPS Garmin 12 and the DNR download program tailored to the volunteer nitrate monitoring network.  GPS instructions and forms are provided as attachments 2a – 2c.

Objective3A: Each of the eight participating counties hires a County Well 
Network Coordinator (WNC)



Task 1: Develop model position description for use by counties



Task 2:
Counties advertise position



Task 3:
Interviews conducted in individual counties



Task 4:
Develop sub recipient agreements between SEMWRB and counties



Task 5:
Develop model employment contract between counties and WNC 

The SEMWRB developed a model position description and employment contract for use by the counties in hiring Well Network Coordinators.  Each county hired their own Well Network Coordinator.

Sub-recipient agreements were developed between each county and the SEMWRB


Objective3B: Develop a homeowner survey of drinking water attitudes and practices 
SEMWRB, along with Agency and County staff prepared and finalized a homeowner well survey and developed a spreadsheet for recording survey results (Attachment 3a)
The well-owner survey results were compiled by county and by region and were distributed in electronic and hard copy format to all counties (Attachment 3b)

Objective3C: WNC’s develop well owner networks


Task 1: Coordinate a one-day regional training session for WNC’s




Subtask: MDH trains WNC’s in drinking water contamination issues




Subtask: MDA trains WNC’s in proper sampling techniques and use Hach Nitrate Testing 




Equipment to analyze results




Subtask: MPCA trains WNC’s in how to work effectively with volunteers




Subtask:  Analyst trains WNC’s in use of database

May 21, 2007 – Held Well Network Coordinator training in coordination with MDH and MPCA.  Training covered data privacy issues, MN Geological Survey well location demo, MDA Hach unit demo, and demonstration on entering well data into the County Well Index (CWI)

August 9, 2007 – Held second Well Network Coordinator training in coordination with MDH, MPCA and MDA.  Training covered using the CWI Water Quality Database Module for nitrate data entry, sample handling and analysis procedures. An Access water quality database was given to all counties on a CD preloaded with CWI data as a bridge until the statewide on-line database is ready.

January 9, 2008 - Held third Well Network Coordinator training to prepare for first sampling period.  Training covered network development, data management and sample handling procedures.



Task 2: WNC contacts selected well owners

Well owner meetings were held in each county.  

SEMWRB developed model letter of solicitation and return postcard for well owners (Attachments 4a and 4b).
SEMWRB developed a well owner consent form and obtained review of the form by the Olmsted County Attorney’s office, after which the consent form was distributed to the County Well Network Coordinators (Attachment 4c)
Counties made multiple rounds of contacts with well owners to fill the grid nodes.


Task 3: WNC performs well site inspections and obtains pertinent well construction and location data (GPS 

locations), administers homeowner survey

Staff did site visits to each well in the network to collect well information, potential nitrate contamination information, and to administer the survey.  For survey forms and results see attachments 3a and 3b.

A potential nitrate inventory form, definitions, well information form, and well enrollment procedures are provided as attachments 3d - 3g.  

As of November 5, 2008 Jim Lundy reported that all Round 1 information had been received from the counties.  He did extensive data entry and analysis to assist the region in converting data into information.  One analysis involved determining the aquifer for network wells and then assessing the level of confidence as to the aquifer designation.  Out of 675 wells, 181 had a high confidence rating and 258 had a medium confidence rating.  Jim provided a spreadsheet for each county showing the wells where an additional piece of information such as determining well depth could render the well much more useful for aquifer analysis.  

Task 4:  WNC takes Samples 1, 2, 3, and 4, (for four sampling rounds total)

In preparation for sampling, 2000 water sample bottles, 700 Well Owner educational folders, and bottle cleaning supplies were ordered, boxed up, and delivered to all counties.  Sample bottle mailers were researched and ordered.  A pdf. of the sample handling form provided to well owners is provided as attachment 5a.
The SEMWRB Project Manger conducted a simple bottle integrity test to see how well our sample bottles stand up to repeated freeze/thaw.  The methods and results are provided as attachments 6a and 6b.
SEMWRB devised a prototype drying rack that would accommodate over 100 bottles.  Ordered materials and assembled drying rack for all counties.  For drying rack instructions see attachment 7a.
Developed sample tracking form with the help of the MDA and MPCA (Attachment 7b).

MDH conducted a nitrate storage experiment and made the results available in a February 2009 fact sheet (Attachment 6c). 
Counties took over much of the responsibility of the functioning of the network with the regional office serving in a support role.  Monitoring rounds were conducted in February 2008, August 2008, February 2009 and August 2009.  County WNC’s submitted their nitrate data to MDH for further analysis.  

Task 5: WNC trains homeowner on the proper way to collect, preserve and ship water samples 

The SEMWRB Director worked with the MPCA Project Manager and staff to resolve quality control issues associated with volunteer handling and mailing of samples.  We developed illustrated sample handling instructions for homeowners (attachment 5a).  Well Network Coordinators trained well owners one on one for the proper way to collect and handle water samples, and mailed the illustrated instructions to the volunteers with each monitoring round.


Task 6: WNC analyzes nitrate levels in sample

Well Network Coordinators analyzed the nitrate levels in samples for all four monitoring rounds, provided the raw data to Jim Lundy at MDH for analysis, and provided summary results to the SEMWRB.
Monitoring rounds were conducted in February 2008, August 2008, February 2009 and August 2009.  A table summarizing county-specific participation and result averages from each monitoring round is provided as attachment 8a (Titled: County Progress Report Thru 9.09).  

County WNC’s submitted their nitrate data to MDH for further analysis.  MDH has provided a report for this project, which is provided as attachment 8b.  In addition to the written report, MDH submitted a file of attachments which is available on this report’s CD of attachments, under Attachments\Data Files Provided by MDH.  The data collected through this project is provided on the CD under Attachments\Data Files Provided by MDH\Project shapefile.  The eight files titled Regional_675_buffer_B, when brought into Arc Map, will create a shapefile.  For those who want to view the raw data from monitoring rounds 1-4 without Arc Map, an excel file is provided as attachment 8c.  The columns titled NO3_R1, NO3_R2, etc refer to round 1-4 actual nitrate nitrogen results in mg/l.  Entries of -99.0 were used if no data was received.  Page 19 of the MDH report (attachment 8b) further defines the field headings used in this spreadsheet.
A statistical analysis of the results of all four rounds of monitoring was conducted by Kimm Crawford and is provided as attachment 8d.

Task 7:
 WNC sends specified percentage of nitrate samples for validation at a certified water testing laboratory

Well Network Coordinators (WNC) sent 5% of samples to the Olmsted County Lab for validation.  The procedure for collecting the samples evolved over time with input from our MPCA Project Manager and the experience of the WNC’s.  Initially, some of the Quality Assurance (QA) samples were conducted as split samples, where the Well Network Coordinator split the sample sent in by the volunteer, analyzing half the sample on the Hach machine and taking the other half to the Olmsted county lab for analysis.  By the end of the project, all samples were being done as duplicates, in which the WNC went to the home of the volunteer and took a sample at the same time that the volunteer did his or her sampling.  The volunteer then froze and sent in their sample as usual, and the WNC delivered their samples to the Olmsted County lab for analysis.  A description of sample handling instructions used by the WNC’s, including QA procedures, is provided as attachment 5b.   In total, 176 samples were analyzed for quality control; 82 of those were split samples, and 94 were duplicate samples.

Of the 94 duplicate samples, the average difference between the Hach result and the lab result was 0.5ppm, with a maximum variance of 4.2 ppm.  Eighty six percent (81 out of 94) of the duplicate QA samples had a variance of less than 1.0ppm, while 6 (6%) had a variance of >2.0ppm.  The data from the QA testing can be found in attachment 8e (QA Results).


Task 8:  WNC enters and plots data

Well Network Coordinators provided nitrate data from the four monitoring rounds to Jim Lundy at MDH for data analysis, and provided summary results (including number samples returned, percent of samples over 10ppm, and sample travel time) to the SEMWRB Project Manager. This summary spreadsheet is provided as attachment 8a (County Progress Report Thru 9.09).  

County WNC’s submitted their nitrate data to MDH for further analysis.  MDH has provided a report for this project, which is provided as attachment 8b.  In addition to the written report, MDH submitted a file of attachments which is available on this report’s CD of attachments, under Attachments\Data Files Provided by MDH.  The data collected through this project is provided on the CD under Attachments\Data Files Provided by MDH\Project shapefile.  The eight files titled Regional_675_buffer_B, when brought into Arc Map, will create a shapefile.  For those who want to view the raw data from monitoring rounds 1-4 without Arc Map, an excel file is provided as attachment 8c.  The columns titled NO3_R1, NO3_R2, etc refer to round 1-4 actual nitrate nitrogen results in mg/l.  Entries of -99.0 represent wells where no data was received for that round.  Page 19 of the MDH report (attachment 8b) further defines the field headings used in this spreadsheet.

A statistical analysis of the results of all four rounds of monitoring was conducted by Kimm Crawford and is provided as attachment 8d.

Objective 4A:  Develop an evaluation instrument that includes indicators of success such as homeowner 
willingness to participate, sustainability of homeowner involvement, and ability of homeowners to follow sampling 
protocol.  



Task 1:  Determine how best to administer evaluation instrument



Task 2:  Conduct at least 1 focus group of homeowner participants



Task 3: Conduct at least 1 focus group of WNC’s



Task 4:  Mail surveys to all homeowner participants or call a sample of participants for telephone 





interviews

The SEMWRB worked with the Well Network Coordinators to develop a plan for the evaluation instrument.  A survey (attachment 9a) was developed and sent to all homeowner volunteers.  Of the 675 surveys sent out, 407 were returned.  The results of the survey are summarized in attachments 9b and 9c.  In addition to the survey, a focus group of volunteers was organized for discussion and feedback about their experience with the network.  A summary of focus group feedback is provided as attachment 9d.
The Well Network Coordinators met 3 times during the first 3 months of 2008 to discuss and resolve issues related to the project.  After this the WNC’s met semi monthly with the Project Coordinator, focusing on VNMN progress and information sharing.  The WNC’s provided regular feedback to the Project Manager at these meetings, and each contributed a final report narrative (attachment 9e) including lessons learned, what worked, what didn’t work, applicability to other areas of the state, and suggestions for network sustainability. 


Objective4B:  Construct a report based on the results of the evaluation to analyze system flaws and discuss 
modifications to improve the process.  The report will establish long-term costs and ways in which counties can 
transition to a sustainable well network that includes data handling, communication with homeowners, and 
sampling and analysis mechanisms. Feedback will be obtained through discussion with Well Network 
Coordinators and a focus group of homeowner participants and by a mailed survey of all homeowner participants. 
The final report will be presented to all project partners and the grant funder. 



Task 1:  Compile survey data 


Task 2:  Perform analysis of data



Task 3:  Develop report



Task 4:  Present final report to project partners and grant funder

The SEMWRB compiled a report based on the results of the final evaluation, based upon feedback from homeowner and WNC focus groups, WNC final evaluation reports and Volunteer evaluation surveys. The final evaluation report is included in Section II of this report, under the Long Term Results subsection.  It is also included as attachment 9f on the CD of attachments.  

Objective5A:
Prepare mailing lists and email addresses of well owners in the monitoring network for sending 


out pre-paid mailers and reminders at a 2x/year frequency.

WNC’s maintain the mailing lists and contact information for the well owners in their counties.  These lists are used for communication with the volunteers and to coordinate monitoring tasks.   


Objective5B:
Install the water quality database at county offices for efficient, on-going nitrate data entry by 
county staff (8/08) and train additional county staff in the use of the database and the Hach nitrate testing 
equipment. 

Held Well Network Coordinator training in coordination with MDH, MPCA and MDA.  Training covered using the CWI Water Quality Database Module for nitrate data entry, sample handling and analysis procedures. An Access water quality database was given to all counties on a CD preloaded with CWI data as a bridge until the statewide on-line database is ready.  Other training covered MN Geological Survey well location demo, MDA Hach unit demo, and demonstration on entering well data into the County Well Index (CWI)

Objective6A:   Manage the budget, accounts, and comply with all state and federal auditing procedures. 

The Project Manager developed reporting forms for WNC’s expense and in-kind reporting, maintained internal budget spreadsheets, submitted regular invoices and reports to MPCA and secured the Office of the State Auditor for annual audits.  


Objective 6B: Report progress to SE MN Water Resources Board, Water Resource Advisory Committee, and 
project partners, on a regular basis. Provide coordination between all project partners (entire grant period). 
Complete Bi-annual Project Reporting to Grantor (8/06, 2/07, 8/07, 2/08, 8/08, 2/09, 8/09, and 10/09 final reports 
during entire grant period)

The Project Manager developed a model news media public service announcement and sent to local news media. (attachment 10a)
The Project Manager compiled county reporting information into a spreadsheet and shared network progress with the Water Resources Board during semi-monthly meetings of the board.  

The Water Resources Advisory Committee met every other month.  These meetings were used by the WNC’s to share information between counties and for the Project Manger to report progress and to gather Advisory Committee input.

A newsletter was sent to all network volunteers after the second 2008 sampling as a way to maintain interest in the project and to thank volunteers for their participation (attachment 10b).  The newsletter included topics such as: Health impacts of high nitrates, QA/QC protocol, and how nitrogen moves through the environment.  

A second newsletter was sent in September 2009, following the fourth monitoring round (attachment 10c).  This newsletter included a summary article by Jim Lundy, MDH and information about loans for well sealing.  Both newsletters were also sent to SE MN Water Resources Board Members and County Commissioners to keep them informed of network progress.

Bi-annual project reports were submitted on schedule to the grantor throughout the grant period.  

 

Task 1: Develop terms of sub-recipient contracts with counties

The SEMWRB Director developed a sub-recipient agreement between the Board and the counties for the transfer of Well Network Coordinator funds.


Task 2: Develop county reporting forms to be sure that counties are meeting their contract obligations

The SEMWRB Director developed and distributed Well Network Coordinator semi-annual reporting forms for cash and in-kind expenditures.


Task 3: Present project methods and results as requested by organizations within and outside the region  

Met with Whitewater Watershed Project, and Land Stewardship Project representatives to explain our Volunteer Nitrate project (1/15/08)

Submitted an abstract for a presentation to the 53rd Midwest Ground Water Conference – abstract accepted. 

Gave a Power Point presentation to the Basin Alliance (BALMM) on the original baseline monitoring and the volunteer monitoring projects (6/25/08)

The Fall/Winter 2008 newsletter was written, designed, printed (790 copies), and distributed to all counties for mailing out to volunteers and to county commissioners (attachment 10b).
On October 2, 2008, a presentation on the project was made to the Midwest Ground Water Conference in Dubuque, Iowa as part of a team presentation with Jim Lundy, MDH and Bruce Montgomery, MDA (a PowerPoint of this presentation is provided as attachment 10d).  

The Fall 2009 newsletter was written, designed and printed with input from Jim Lundy of MDH and from the Well Network Coordinators (attachment 10c).  755 Newsletters were distributed to volunteers and County Commissioners.  

Website: Produced SEMWRB website for assistance in information access for counties and volunteers for the VNMN project.  Site includes HTML pages with text, custom designed graphics and headings, properly formatted images, comprehensive CSS style sheet and custom Google API interactive map.  http://www.winona.edu/geology/WRB/WRB/Downloads/downloads.html

Task 4: Coordinate regular meetings between project partners including MDA, MDH, county staff, and Well 
Network Coordinators

Held multiple meetings and discussions with MDA, MPCA, and MDH staff to develop the network design and to solve problems related to taking samples, mailing samples, storing samples, and determine holding times for samples.  Held meetings and regular correspondence with MDH and MDA staff regarding data analysis and reporting procedures.


Task 5: Coordinate training sessions for interns and for volunteers

Well owner meetings were held in each county, and well owners were trained one on one by the WNC’s for the proper way to collect and handle water samples.  Worked with MPCA project manager to determine sample handling procedures and developed sample handling directions sheets for well owners and Well Network Coordinators (attachments 5a and 5b).
Worked with MPCA Project Manager and staff to resolve quality control issues associated with volunteer handling and mailing of samples.  When changes were needed, the WNC’s provided training and instructions to the volunteers.

Challenges faced

Early in the project, a significant challenge faced by the project participants was the differing point of view regarding the network design expressed by project partners.  A lengthy and well-considered design process facilitated by the MDA had resulted in a staff agreement on a random grid network of 675 wells throughout the region.  The staff argued that since 2/3 of the wells in the region are pre-code, they can only get a true picture of the quality of the water people are drinking in the region through a random study that includes pre- and post-code wells.  Representatives of the MDH advocated for entering only those wells into the network that had well logs and were single aquifer.  The MDH rationale was that if a nitrate contamination problem appears, the source of the contamination may be more easily traced if aquifer information is known.  A compromise was reached that included the option for a county, with guidance from the MDH, to establish a “Targeted Area” overlay of logged and located wells.  Also, if a well in the random network is unlogged, the Well Network Coordinator would attempt to get well depth, diameter, and age from the well owner.  If no information is available, the county then had several options that include abandoning the grid point, replacing the point with another well, or accepting the point with no well information.  Another part of the compromise included directing the Well Network Coordinators to take a potential nitrate source contamination inventory at the site.  

During the second half of 2007, the main challenges were in preparing the Well Network Coordinators (WNC’s) for their site visits and first official sampling.    A particular challenge has been finding ways to make the volunteer sampling task and the WNC sample handling and testing procedures manageable without compromising the validity of the nitrate results.

There is a continuing challenge in finding ways to make the volunteer sampling task and the WNC sample handling and testing procedures manageable without compromising the validity of the nitrate results.  One variable out of our control is the travel time from mailbox to mailbox, with post office deliveries varying widely.  Samples arrived in varying conditions from frozen to room temperature.  In addition, many sample boxes arrived without a postmark.  It was also a challenge obtaining complete and uniform data formats from all 9 counties so that MDH and the regional office can compile accurate results.     

Section II – Grant Results

Measurements
The evaluation plan for The Volunteer Nitrate Monitoring Network (VNMN) consisted of ongoing tracking of homeowner participation along with regular communication between volunteers, Well Network Coordinators (WNC) and the Project Manager.  At the conclusion of the grant homeowner evaluation surveys were sent out to all volunteers and a focus group discussion was held with volunteers.  In addition, Well Network Coordinator focus group discussions were held regularly throughout the grant period.  After the final monitoring round in August 2009 the Well Network Coordinators submitted individual reports evaluating the success and sustainability of the network.  The WNC reports included sections on what worked and what didn’t work, homeowner participation, and suggestions for sustainability of the network.
Evaluation surveys were sent to volunteers along with their last round of monitoring supplies.  Of the approximately 675 surveys sent out, 405 were returned.  Volunteer feedback was overwhelmingly positive, affirming that the sampling instructions were easy to follow, communication was adequate, and the volunteers found the results from their participation useful.  

Ninety two percent of those who responded to the evaluation survey indicated they will continue with the network if given the opportunity, 99% thought communication was adequate, and close to 100% of respondents found the sampling instructions easy to follow.   

Of the 18% of respondents who answered that they were less likely to continue monitoring because of their nitrate results, their actual results were in the following ranges, (42(0-3ppm); 14(3-10ppm, 5(>10ppm), and 5(no value checked)).  These results indicate that those with low nitrate results are less likely to be interested in continuing with the network long-term.  

Products 
Products and documents that have been produced through this grant are included on the CD of attachments.  They include the following attachments:
1c. Baseline Wells by County
1d. Baseline Wells Map

1h. Well Locations

3a. Well Owner Survey

4a. Well Owner Initial Contact Letter

4b. Well Owner Postcard

5a. Sample Handling – Well Owner

5b. Sample Handling – WNC

8a. County Progress Report

8b. MDH Report (including dbf file of the four rounds of N data)

8c. Regional_675_buffer_b (nitrate data)

8d. Regional N Data Statistical Analysis

9a. Homeowner Evaluation Survey

9e. WNC Final Reports

9f. Final Evaluation Report

10a. Public Service Announcement

10b. Newsletter – Fall/Winter 2008

10c. Newsletter – Fall 2009

10d. VNMN Midwest Groundwater Conference (PowerPoint)
Public outreach:
The project plan was to work with local partners and volunteers to develop and test the concept of a cost-effective, locally-driven means of obtaining long-term trend data for nitrate occurrence in private drinking water supplies where the well owner is at the heart of the process.   
Results of the project have been shared with volunteers through direct mailings of their individual results and through an annual newsletter summarizing regional results.  Newsletters included pertinent information about nitrates and groundwater quality and project results.  Newsletters were prepared for a non-technical to semi-technical audience.  
Results were shared with the Water Resources Board through regular updates at their semi-monthly meetings.  Volunteer Nitrate Monitoring Network presentations have also been shared at the MN Groundwater Conference and with the Basin Alliance for the Lower Mississippi in Minnesota.  
Public Outreach and education was effective in recruiting and sustaining homeowner volunteers to participate in the nitrate monitoring network, with over 90% of volunteers returning samples during each sampling round.  
On the whole the response from the WNC’s was that once the network design was established, the network process worked smoothly, volunteer retention was good, and the network design could be adapted to other parts of the state.  There was agreement that homeowners were able to follow sample collection and handling procedures as long as instruction were sent out with the supplies for each monitoring round.   

Long-term results:

Evaluation of the Feasibility and Sustainability of a Volunteer Nitrate Monitoring Network

The evaluation plan for The Volunteer Nitrate Monitoring Network (VNMN) consisted of ongoing tracking of homeowner participation along with regular communication between volunteers, Well Network Coordinators (WNC) and the Project Manager.  At the conclusion of the grant homeowner evaluation surveys were sent out to all volunteers and a focus group discussion was held with volunteers.  In addition, Well Network Coordinator focus group discussions were held regularly throughout the grant period.  After the final monitoring round in August 2009 the Well Network Coordinators submitted individual reports evaluating the success and sustainability of the network.  The WNC reports included sections on what worked and what didn’t work, homeowner participation, and suggestions for sustainability of the network.

Volunteer Evaluation Results

Evaluation surveys were sent to volunteers along with their last round of monitoring supplies.  Of the approximately 675 surveys sent out, 405 were returned.  Volunteer feedback was overwhelmingly positive, affirming that the sampling instructions were easy to follow, communication was adequate, and the volunteers found the results from their participation useful.  

Ninety two percent of those who responded to the evaluation survey indicated they will continue with the network if given the opportunity, 99% thought communication was adequate, and close to 100% of respondents found the sampling instructions easy to follow.   

Of the 18% of respondents who answered that they were less likely to continue monitoring because of their nitrate results, their actual results were in the following ranges, (42(0-3ppm); 14(3-10ppm, 5(>10ppm), and 5(no value checked)).  These results indicate that those with low nitrate results are less likely to be interested in continuing with the network long-term.  

Well Network Coordinator Evaluations

At the conclusion of the grant period, each WNC submitted a final assessment report of the monitoring network, detailing the following: 

Lessons learned

What worked

What didn’t work

Summary of homeowners’ ability to follow sample collection/handling procedures

Suggestions for network sustainability

Assessment of the applicability of this approach to other parts of the state.

On the whole the response from the WNC’s was that once the network design was established, the network process worked smoothly, volunteer retention was good, and the network design could be adapted to other parts of the state.  There was agreement that homeowners were able to follow sample collection and handling procedures as long as instruction were sent out with the supplies for each monitoring round.  Some of the comments from WNC’s are as follows.

What worked:

After the initial contact, the time spent on the program by the coordinator was limited. Keeping track of the active volunteers, mailing newsletters, mailing boxes/bottles and testing samples seemed to work fairly efficient the rest of the monitoring period.

The Landowners were cooperative in gathering samples.  

Participation was great with almost all samples being returned each sampling round 

Testing equipment is accurate an easy to use.  

Once site visits were completed, I was able to retain contact with homeowners from my cubicle. That made this project extremely cost effective. 

The expense of mailing was very minimal, and the equipment used was accessible

The instructions were clear and the accessory supplies were all together.  

The mailers, Styrofoam cases, bottles, labels, drying racks and cleaner also worked well.  Mailers were very easy to send out and return.   I thought the choice of supplies showed a lot of forethought.  The mailers have a limited lifespan but worked well.

Making site visits to all the homeowners really helps with their commitment.

Cooperation among the county well coordinators worked well.

Making site visits to all the homeowners really helps with their commitment.

The survey conducted at the end of the study indicated that most volunteers found the sampling procedure easy to follow and their results useful

What didn’t work:

Getting the samples through the mail frozen, and getting agreement on the importance of the sample temperature.

Getting all the samples in over a short period of time

Getting a suite of wells where all information about the well was known 

Sharing equipment added additional time.

Time and expense would be spared if cardboard mailers were not needed. 

Getting a truly random selection of wells  

The random recruitment from nodes didn’t work very well.  After many rounds of recruiting, some counties recruited participants through people they knew that lived in the nodes.  

There were issues involving sample time in the mail

We had some volunteers drop out of the study.  

Snow birds and vacations made sampling difficult.    

Some volunteers felt that since their first sample was 0.0 that they didn’t need to continue with the project.

Homeowner Participation and Retention

WNC’s found that it took considerable effort and multiple rounds of contacts to get volunteers signed up to fill the grid nodes.  Contacts included initial letters, follow-up letters and phone calls.  Once volunteers were recruited, volunteer retention was high, and on average over 90% of samples were returned during each monitoring round.  When seeking volunteers, a suggested modification to improve the process of selecting wells is to send out a notice to all of the homeowners within a node and indicate that the first one to return their interest form would be selected for the network. 

WNC’s reported that homeowners were very interested in both their own results and the overall nitrate results in their area and in the network.  Most volunteers were interested to learn about aquifers in general.  

Even though volunteer (well) retention is high, for those wells that did drop out of the network there will need to be care in finding replacement wells that will allow us to still analyze long-term trends.  In some instances after testing, an old well was replaced with a newly drilled well, making the results from those wells unable to be used in the long-term analysis.  The issue of how to handle those wells that have changed due to finding a replacement well after a volunteer has dropped out, or due to a homeowner drilling a new well will need to be addressed for continuation of the network.  To avoid the possibility of well replacements skewing water quality trend data we have opted for the present report to limit the data analysis to those wells that were in the network from the beginning.

The WNC’s overwhelmingly felt that twice a year sampling worked for the short term but would be difficult to maintain due to volunteer burnout.  One suggestion was to modify the testing frequency to include less frequent monitoring of wells that test at zero, while continuing semi-annual testing of all other wells.  The majority of WNC’s favored going to annual monitoring rather than bi-annual.

Homeowner ability to follow sampling protocol was very good.  Many volunteers preferred to drop their sample off rather than mail it in.  The biggest issues were in homeowners placing the sample in the freezer and forgetting to send it, requiring phone call reminders.  Other challenges included volunteers who went away for the winter or took vacations, making it difficult to get samples for those wells during the sampling period.  

Long term costs and Sustainability

Counties, with the assistance of Well Network Coordinators, have assumed the bulk of the monitoring duties with coordination from regional staff.  The statewide database, when it is ready, will be an important tool for counties that choose to continue with the network.  Regional coordination and data analysis will be important in holding the network together and ensure sustainability.    

Most counties in the region wish to continue with the network, but at a reduced monitoring frequency.  Continued funding for well network coordination would be necessary to continue with a regionally based network.  The SEMWRB is applying for grant funding for continuation.

Long term continuation costs for counties to continue the network will be about $3,000 per year for coordination and supplies.  A couple counties said they would continue with the network on their own, even without funding, but most said they would need funding to continue with the network as it is designed.  

The results of this project build capacity for long-term collection of ground water data which will aid local resource managers and environmental agencies to better understand the condition and trends and nitrate occurrence in groundwater and to aid in decision making.  This network, now that it is designed and implemented, could be built upon to assess other water quality parameters in the future.  

Section III – Final Expenditures

A spreadsheet of final project expenditures is attached (attachment 11a).
List of Attachments
Because of the large number of attachments, the SEMWRB has compiled CD’s of the attachments, which can be obtained by contacting the SEMWRB at Winona State University, Winona, MN 55987.  Phone number 507-457-5223 or email ldahl@winona.edu.
All attachments are in Microsoft Word or Excel (1997-2003) or as a pdf unless otherwise noted.

1. Network Design

a. Fillmore Database 2007 (Microsoft Office Access Database)

b. Network Design Summary

c. Baseline Wells by County

d. Baseline Wells Map

e. Monitoring Design Recommendations
f. Monitoring Design Scenarios

g. Random Parcel Selection Method

h. Well Locations

2. GPS Resources

a. Well GPS Log
b. GPS Procedure

c. GPS Instructions

3. Home Owner Survey

a. Well Owner Survey

b. Well Owner Survey – Results

4. Forms

a. Well Owner Initial Contact Letter 

b. Well Owner Postcard

c. Well Owner Consent Form

d. Potential Nitrate Inventory Form

e. Potential NO3 definitions

f. Well Information Form – MDH

g. Well Enrollment Procedures

5. Sample Handling

a. Sample Handling – Wellowner 
b. Sample Handling – WNC’s


6. Experiments

a. Freeze-thaw Study Directions

b. Freeze-thaw Experiment

c. MDH Nitrate Storage Experiment

7. General

a. Drying Rack Instructions

b. Sample Tracking Record

c. Project Summary
d. Water Plan Coordinators
8. Data

a. County Progress Report thru 9.09

b. MDH Contribution to Final Report 

c. Regional_675_buffer_b.xls
d. Regional N Data Statistical Analysis

e. QA Results 
9. Project Evaluation

a. Homeowner Evaluation Survey

b. Homeowner Evaluation Survey – Results

c. Homeowner Evaluation Survey – Data

d. Focus Group Discussion

e. WNC Final Reports 

f. Final Evaluation Report

10. Outreach

a. Public service announcement

b. Newsletter – Fall/Winter 2008

c. Newsletter – Fall 2009

d. VNMN – MW GW Conference 9.2.08 (PowerPoint)

11. Expenditures

a. Expenditures.Final.xls
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