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ADDRESS FROM THE CO-CHAIRS 

 

 

 

 

 

 

 

 

When we began planning this event, we had a vision of creating an energetic workshop to connect 
knowledgeable people around a common goal – improving and protecting the water quality of our Great Lakes. 

This workshop was specifically designed to bring together highly involved water quality and agriculture 
specialists.  It was meant to challenge you to dig deep to explain your perspective, your data and your 
observations.  It was intended to connect participants across borders, all levels of government, public and 
private industry, non-government associations in agriculture and the environment and individual land owners 
and consultants. Everyone had a lesson to learn, and a lesson to share.  

Thank you to each participant for taking ownership of the success of every session. Your expertise made for 
high quality presentations and interactive, provoking questions that pushed our understanding and challenged us 
for deeper explanations.  You demonstrated the intricate connection between the water quality and agricultural 
science communities.  You embraced the next steps, and took away new ideas for implementation.  In fact, 
since the workshop, joint projects and presentations have been made and new think-tank groups have formed.  
Contacts lists have grown and friendships have been strengthened.  

We would also like to thank the stellar group of dedicated people who worked tirelessly to make this 
workshop and the subsequent follow-up possible.  They are passionate about water quality, agriculture and 
bringing excellence to their peers; and we are humbled to be able to work with them. 

Sincerely, 

Gabrielle Ferguson  
Environmental Program Specialist  
Ontario Ministry of Agricultural and Food  
and Ministry of Rural Affairs 

 

Chitra Gowda  
Water Quality Specialist 
Essex Region Conservation Authority 
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1.0 INTRODUCTION 
 

1.1 Workshop Overview 
 

At this workshop, Canadian and U.S. participants shared challenges and solutions to assessing agricultural 

best management practices that improve water quality. Several plot, field and watershed scale studies 

were reviewed for the assessment approach, metrics, equipment, data interpretation and models they 

used. Participants collaborated, interacted and exchanged ideas for improving assessment methods. They 

explained practical solutions and outlined remaining limitations. This workshop included a significant field 

component connecting applied research, problem solving, tools and technology. 
 

The workshop consisted of three main sessions, a breakout group discussion and a field tour. The session 

topics included: 
 

Session 1 Watershed Modeling: Scaling Up from the Field to Watershed 

Session 2 BMP Implementation and Evaluations: Science, Technology and Socio-Economic 

Factors – Lessons Learned 

Session 3  Moving Forward: Focusing and Communication BMP Effectiveness 
 

1.2 Purpose and Objectives 
 

This workshop was aimed at Canadian and American water, soil, and agricultural scientists and engineers 

who want practical solutions to common challenges. The workshop was designed to address the 

following questions: 
 

 How do we measure the effectiveness of agricultural best management practices (BMPs)? 

 How do we scale up data from the site to the watersheds to the Great Lakes? 

 What are the tools needed to solve technical problems in the field? 

 Are we speaking the same language for data collection and results presentation? 

 What are the social and economic impacts of and challenges to implementing BMPs? 
 

1.3 Acknowledgments 
 

The Bi-national Workshop Organizing Committee wishes to acknowledge the Ontario Ministry of 

Agricultural and Food (OMAF) and Ministry of Rural Affairs (MRA) for their financial, technical and 

communications support for this workshop. The organizing committee also wishes to recognize all 

speakers who contributed their valuable time and experience for the workshop sessions, keynote 

address and during the field tour. The note-taking efforts by staff and students of various organizations 
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during the sessions and breakout group discussions are much appreciated. Sincere thanks to the St. Clair 

Region Conservation Authority for equipment and keynote speaker support.  
 

1.4 Proceedings Authors 
 

These Proceedings were prepared by the following: 

Gabrielle Ferguson, Ontario Ministry of Agricultural and Food and Ministry of Rural Affairs (OMAF and 
MRA) 

Chitra Gowda, Essex Region Conservation Authority (ERCA) 

Jane Simmons, Ausable Bayfield Conservation Authority (ABCA) 

Mari Veliz, Ausable Bayfield Conservation Authority (ABCA) 

All workshop note takers are especially appreciated for their contributions: Pradeep Goel from the 

Ministry of Environment; Lana Shapton, Maria Ramirez Giraldo, Ryan Carlow, Katie Keenan, Tyler Jervis 

from OMAF and MRA; Brynn Upsdell and Jane Simmons from ABCA; and Chitra Gowda and Michael 

Dick from ERCA. Danielle Stuebing from ERCA created workshop design materials, and provided 

proofreading, formatting and final editing support of these Proceedings.     
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2.0 KEYNOTE ADDRESS 

 

Jim Ginn, Mayor of the Township of Central Huron 

A farmer for the past 25 years, and a former dairy farm owner, Mr. Ginn is a seven time top producer in 

Huron for Ontario Dairy Heard improvement. Jim is currently the Environmental Farm Coalition 

Representative on the Huron Clean Water Steering Committee. Mr. Ginn highlighted three events that 

initiated and maintain his interest in soil and water conservation.  The first event occurred shortly after 

his father passed away. Jim realized that he now had both the responsibility and the power to make 

changes on his farm starting with a gully in one of his fields that he was tired of “driving over” and “filling 

in”.  He placed field stone in the gully and was amazed that in the following year the eroded channel had 

filled in with soil and that he was losing that much soil each year.  This made him more receptive to the 

suggestion to fence his cattle from the creek and plant trees.  Within five years the creek had become 

narrower, colder and provided habitat for speckled trout.   

 

Questions Responses 

How long has Huron County been allocating 
$400,000 per year for stewardship initiatives? What 
kinds of projects have the funds been used for?  

 The program has been running for 6 or 7 years.  
 Projects include planting trees, fencing cattle out of 

streams, decommissioning old manure storage sheds.  
Based on your personal experiences how do you 
encourage farmers to implement more “green 
initiatives”? How do you get people involved? 

 One way is to take farmers to the woodlot and show 
them in person and in a hands-on way.  

 It’s important to show farmers the results, educate them, 
and talk about the profits. 

 If people want to do something on their property they 
can come to me [a local ambassador] and I can direct 
them to the right person. I don’t try to guilt people in to 
doing things. 

Describe the perfect farmer to farmer ambassador.  Someone who is local, well known, and respected 
Are there any programs you wish existed?  I wish that there was money for wetlands at the outlet of 

drains. 
 I would also like to see more incentives to decrease field 

size (e.g. wind breaks). 
Has the community been able to encourage 
restoration of wetland areas? 

 Yes, the ABCA (Ausable Bayfield Conservation 
Authority) person responsible for wetlands is doing work 
related to this. 

 It’s important to show people results and give them the 
resources and people they need to complete the project. 

Is there a way to reach the land renters as well as 
the land owners? 

 Stipulations can be put in to contracts, but this is a big 
challenge. 

 Large farm owners can also be a challenge, but they are 
being targeted during outreach and taken on educational 
tours in the area. 
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3.0 SESSION 1: WATERSHED MODELING 

 

Scaling up for the Field to Watershed 

This session was about watershed modeling, and discussed the models available. Case studies showed the 

use of best management practices (BMP) modules, programming additions or changes and the data 

needs. Challenges in calibrating and validating the model, reducing uncertainty, modeling multiple BMPs 

and their cumulative effect, and including climate change factors were discussed. Presentations included: 

 

Using CANSWAT to Evaluate Water Quantity and Quality Effects of Field BMPs on Gully 

Creek Streamflow, Kevin McKague, Water Quality Engineer, OMAF and MRA, Ontario & Dr. Wanhong 

Yang, Professor, Department of Geography, University of Guelph, Ontario 

 With sufficient accurate and detailed input information, the CANSWAT model can reasonably 
characterize and predict the relative effects of selected field BMPs on the water quality and 
quantity leaving a watershed.  

 Control of erosion and sedimentation in the field through practices such as conservation tillage 
and structural erosion control (grassed waterways/filters, over-winter cover, WASCOBs etc.) 
remain the dominant means of reducing the total amount of phosphorus leaving agricultural land. 

 The current research hopes to address challenges such as assessing the effect of a specific field 
scale change at the outlet and integrating economic considerations for BMP adoption. 

 

A modeling approach to prioritizing BMPs considering spatial and temporal aspects, Dr. Ramesh 

Rudra, Professor, Water Resources Engineering, University of Guelph, Ontario & Don King, Senior Researcher, 

Soil Research Group, Ontario  

 BMP selection and evaluation approaches should focus on identifying the nature, temporal 
distribution, and spatial distribution of the problem to be addressed.  

 The selection of an appropriate model for the study area is important for any watershed 
modeling work.  

 Monitoring data to validate the model including freeze-thaw data is important; criteria for model 
selection should be developed; and more work is need to understand the role of variable source 
areas and tile drainage.   

 

Integrating modeling and spatial technologies to identify critical areas for watershed 

management, Dr.Claire Baffaut, Research Hydrologist, United States Department of Agriculture-Agricultural 

Research Service (USDA-ARS), Missouri 

 The process of modeling a watershed gives insight into what is happening in that watershed, but 
modeling every watershed would be too expensive, so we need simpler and faster tools. Models 
can help developing these simpler tools. 

 An index to determine critical source area based on landscape characteristics that could be used 
by organizations that do not have the resources to use more complex models has been 
developed and validated. 
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Watershed modeling: improving calibration and understanding model parameterization and 

uncertainty, Remegio Confesor Jr., Research Scientist, National Center for Water Quality Research 

(NCWQR), Heidelberg University, Ohio 

 There are many sources of uncertainty in watershed modeling and using a single simulation 
output value in policy and decision making is scary and dangerous. 

 When using the multi-objective method there are trade-offs between high and low flow, and 
between objective functions (e.g., sediments and dissolved P). 

 Modeling is a powerful and useful tool if used appropriately. 
 

 

Session Chair: Gabrielle Ferguson, Ontario Ministry of Food and Agricultural, Ontario 

Questions Responses 

How does confidentiality of landowners come into 

play with model parameterization and calibration? 

 Try to work with the landowner directly, develop 

landowner agreements. 

There is a lot of hysteresis in the data, which 

comes into play for calibrating models.  How do 

you deal with that?  Can it be incorporated into a 

model?  (Certain parts of the hydrograph generate 

more phosphorus than others.) 

Typically, a model can be setup and calibrated based on priori 
information and literature values. The hysteresis data can 
be used for further improvement of the model. The goal 
is to design the model so that each part of the hydrograph 
is represented correctly. 

 The model is not one-size-fit-all.  We calibrate for flow 

first and then for sediment and nutrients.  It is important 

to also know the relationships between model 

parameters. 

We have talked about validating the model.  Can 

you tell us about how that relates to processes in 

the field?  How well do the models agree with 

what is happening in the field? 

 This can be further examined with the field-scale model. 

The modelling needs to be validated against field 

monitoring and observations e.g. yield, soil moisture. 

 Field-scale processes are not monitored to the same 

extent as watershed-scale processes.  Crop yield 

monitoring data are being collected more frequently; this 

information can greatly assist model validation at the field 

scale.   
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4.0 SESSION 2a: BMP IMPLEMENTATION AND EVALUATION 

 

Science, Technology and Socio-Economic Factors – Lessons Learned 

In this session, the science behind evaluating best management practices (BMP) was discussed in detail. 

Case studies described and compared study design, approach, monitoring, data collection and 

interpretation. Economic and social impacts data were explained and discussed. The effectiveness of BMP 

programs was reviewed. This session was presented in two parts. The first part included the following 

presentations: 

 

Evaluation of BMPs from the field scale to the watershed scale, Dr. David Lobb, Senior Research 

Chair, Watershed Systems Research Program, University of Manitoba, Manitoba 

 Crop residue provides opportunities for plant mineralization and potential for increased soluble 
reactive phosphorus export. Vegetative buffers  may not be effective filters since runoff 
concentrates and flows through them, and when most of the runoff occurs within a watershed 
the ground is frozen and the vegetation is dormant. Vegetation and sediment which trap 
nutrients are rarely removed from the riparian areas and ultimately contribute to nutrient export. 

 With respect to soil fertility nutrient losses from agricultural land are minor with the use of 
nutrient management BMPs. 

 Water control structures seem to hold promise to reduce flow and potentially sediment and 
nutrients 

 Need to use more creativity and innovation; government policy and programming have too much 
inertia; the regulatory environment needs to be more flexible. 

 Scale and context matters for BMP evaluation and effectiveness because there are multiple 
endpoints for BMPs. 

 

Assessing Phosphorus Export in Tile Drainage from Farms with different Tillage Practices 

across Ontario: Challenges, Dr. Merrin Macrae, Associate Professor, University of Waterloo, Ontario 

 Despite differences in land management, soils and slopes there was a consistent hydrograph 

response from tile drains on 8 farms across southern Ontario in October through March, with 

March being a critical period for the movement of water. 

 Continuing two-way communication between agencies and land owners is critical to clearly 

define no-till practices so that meaningful comparisons between sites can be made. 

 More winter sampling will provide important data and the performance of equipment must 

continually be updated in future research. 

 

Quantifying surface and subsurface phosphorus loss at watershed and field scales: approach, 

experience, and findings, Kevin King, Research Agricultural Engineer, United States Department of 

Agriculture-Agricultural Research Service (USDA-ARS), Ohio, 
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 Tile drainage is required for the continuation of viable crop production in the poorly drained 
humid regions of the world, but tile drainage is a significant pathway for the movement of 
dissolved phosphorous to surface water bodies. 

 For monitoring of watershed and edge of field surface water and tile water it is necessary to 
establish one rotation as baseline and measure for two rotations. Projects plan to evaluate:  
water table management, cover crops, bandings compared to broadcast nutrient application, 
spring compared to fall compared to split crop nutrient application, incorporation, deep injection, 
tillage compared to no tillage, tri-state recommendations compared to reduced rate, manure 
compared to commercial fertilizers, end of tile filters and bio-reactors; land application of 
gypsum.  

 A literature review of 110 manuscripts highlighted the importance of event flow, upland 
management and structural hydrological approach 

 

Agri-water quality monitoring, data collection, and interpretation at the plot and field scales in 

past 20 years: Observations, lessons, and challenges, Tiequan Zhang and Chin Tan, Research 

Scientists, Greenhouse and Processing Crops Research Center, Agriculture and Agri-Food Canada, Ontario 

 Over many research projects it was found that evaluation of the effects of agri-management 
practices requires intense monitoring of flow and water quality and that long-term monitoring is 
essential. 

 Data collected using hand-grab samples may indicate the trend(s) of management practice 
effects, but can be insufficient, even short of capability, to form a database for BMP development 
and policy making that needs to reflect both nutrient concentration and daily maximum loading. 
    

 

Nutrient management for water quality: are there simple answers in a complex world?, Ivan 

O’Halloran, Professor, University of Guelph (Ridgetown Campus), Ontario 

 Literature review of studies evaluating BMPs found that studies are limited; data often lost at 

critical times due to equipment failure; difficult to find all pieces of the puzzle – need unpublished 

research as well as published to learn more about methodology. 

 Found that research tends to address only one or two potential contaminants even though there 
are many more and we need to consider various types of impacts of BMPs (e.g., water quality, 
soil quality, economic).We must be cautious of “universal solutions”. 

 Targets are often moving:  as we implement a BMP to correct one issue changing conditions can 
create another issue. 

 

 

  



 

11 

 

5.0 SESSION 2b: BMP IMPLEMENTATION AND EVALUATION 

 

Science, Technology and Socio-Economic Factors, CONTINUED – Lessons Learned 

This session was presented in two parts. The second part included the following presentations: 

 

Best Management Practices Verification: Results from a Huron County watershed and a 

Literature Review, Mari Veliz, Healthy Watersheds Supervisor, Ausable Bayfield Conservation Authority, 

Ontario & Chitra Gowda, Water Quality Specialist, Essex Region Conservation Authority, Ontario 

 There is a need to manage watersheds for storm events and design BMPs (Best Management 

Practices) to address these events. 

 Landowner collaboration is critical to project success. 

 Based on a literature review to summarize findings of 37 studies that have assessed BMP 
performance it was recommended that future studies involve: BACI (before, after, control, 
impact), spatial scale at 33 to 622 ha, long-term temporal scale of 6 year, capturing the winter 
season, involving the community and increasing collaboration. 

 
The Wisconsin Discovery Farm Program, Eric Cooley, Research Coordinator, University of Wisconsin 

Discovery Farms Program, Wisconsin 

 The Wisconsin Discovery Farms Program performs on-farm and related research to determine 

the economic and environmental effects of Best Management Practices on a diverse group of 

Wisconsin farms. 

 The strengths of the program are: producer-to-producer educational outreach, collaborative 

problem solving with farmers to address water quality issues, diversity of sites in the studies, high 

quality data, and 365 days a year monitoring. 

 The main challenges are: the amount of resources required (e.g. staff time, equipment and travel 

costs), collection of “baseline” data, assessing BMP effectiveness without paired basins and with 

private farm dynamics. 

 

BMP Adoption: Owners and Renters, Karthik Nadella, Master of Science candidate, University of 

Guelph, Ontario & Brady Deaton, Associate Professor, University of Guelph, Ontario 

 Farmland owners are not necessarily farmers which could have implications for the adoption of 

BMPs. 

 Farmers report taking better care of the land they own than the land they rent and that only a 

small percentage of persons have stipulations about conservation practices. 

 Ongoing work will look at: tenure security of renter-operators, the role of landlords (promoting 

BMPs), and the influence of rental contracts (which can incentivize). 
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Do we have enough data to determine if BMPs are effective? A review of data collected to 

determine if it is enough to assess the effectiveness of BMPs, Elin Betanzo, Senior Policy Analyst, 

Northeast-Midwest Institute, Washington 

 Water monitoring data are necessary to answer policy questions but aren't always available; 

available data are not always applicable.  

 The project will identify the kinds of water quality data that are required to determine how 

effective BMPs are at reducing nutrients from nonpoint sources at the watershed scale in the 

Lake Erie Basin; the project will determine how much of thouse data are already available and 

identify any data gaps.  

 

 

 

Lessons Learned from U.S. Agricultural Watershed Conservation Programs, Don Meals, Principal, 

Ice. Nine Environmental Consulting Burlington, Vermont 

 A synthesis of lessons learned from watershed projects in the USDA Conservation Effects 

Assessment Program (CEAP) underlines the challenges of linking land treatment to water quality 

results at the watershed level.  

 Five of thirteen watershed studies in CEAP were able to identify water quality improvements. 

Practices need to be put in critical source areas. 

 There were 15 lessons shared during this presentation.  A few key points included that 

conservation projects should be put in critical areas. Water quality monitoring should only be 

considered if the resources are sufficient to do it right.  There was some frustration that lessons 

learned have rarely been integrated into government programs that fund conservation practices. 
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Session Chair: Jackie McCall, Ontario Ministry of Food and Agricultural, Ontario 

Questions – PART 2 Responses – Part 2 

Is there regulation for nutrient management in 

Wisconsin and has this impacted producer 

implementation of BMPs? 

 Nutrient management plans are a huge 

undertaking for producers and often do not get 

used after they have been developed because 

of complexity.. 

 They are trying to make this a simpler process, 

but it will require a lot of bureaucratic changes. 

Nutrient-trading for water quality…farms don’t have a 

lot of phosphorus to trade. 

 A model is being used to do the nutrient 

trading in Wisconsin, but this is not really 

sufficient. 

 The requirements for reducing P on a farm are 

larger than might be expected. 

Does land renter security change due to proximity to 

urban areas? 

 Don’t have any information on whether land 

renter security changes based on proximity to 

the GTA, but people that are renting land that 

may be developed may have a smaller tenure. 

Who should identify the pollutant of concern?  The farmer, if they see something happening 

 Optic surveys of the watershed by 

conservation professionals 

We have systems that work for 10 months of the year.  

How do we deal with what happens during the two 

months (Feb & Mar) when most of the runoff occurs? 

 Have to educate producers of the implications 

of their activities on the landscape.  They need 

to know how their management decisions 

affect water quality. 
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6.0 SESSION 3: MOVING FORWARD 

 

Focusing and Communicating BMP Effectiveness 

This session looked at how we can move forward, focusing our BMP efforts, knowing what we do now. 

As well, the need to evolve tools to communicate BMP effectiveness was discussed. Presentations 

included: 

 

Protecting Lake Erie by Managing Phosphorous: lake Erie Binational Nutrient Management 

Strategy, Sandra George, Great Lakes Nutrient Initiative Lead, & Luca Cargnelli, Great Lakes Program 

Officer, Environment Canada, Ontario 

 Lake Erie has seen a re-emergence of algal blooms and associated water quality issues. Non-point 

sources are the issue - water quality in Lake Erie is tied to land use activities in the basin. 

 The Binational Nutrient Management Strategy is taking action and research and decision making. 

There is a focus on phosphorous because is the primary driver of algal blooms and because 

monitoring data is available. 

 This a complex issue with binational significance. 

 

Mobilizing efforts – increasing efficiency by setting realistic boundaries, Bruce MacDonald, 

Consultant, Soil Resource Group, Guelph, Ontario 

 The management of nutrients varies depending on the perspective: agronomist versus 

environmentalist. This presentation provided an agronomy perspective. 

 BMPs may only have a small impact on a specific area; they will need to be carried out over a 

long period of time to show any influence and monitoring conducted by the individual BMP areas 

is necessary in the “zone of influence” not at the watershed scale. 

 Researchers can do a better job at defining the boundary conditions. BMPs have design criteria 

limitations, it is important to observe the information gaps and be proactive to fix them.  

 

Encouraging BMP implementation on farms and telling the story about what has been done, 

Margaret May, Regional Program Lead, Ontario Soil and Crop Improvement Association (OSCIA), Ontario 

 The Environmental Farm Plan (EFP) program was adopted in the early 1990s as a proactive tool 

for farmers to target issues of environmental concern on their farm. Farmers submit actions to 

improve that are reviewed by a committee. If actions are approved cost share programs are 

available to cover a portion of the expenses. 

 Since the program’s creation 35,500 farm families have adopted sustainable practices and new 

editions of the workbook are introduced to respond to changing regulations, science and 

experience. It has been shown to be a good way of motivating farmers to adopt BMPs. 
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Watershed Report Cards – An Introduction, Don Pearson, General Manager, Lower Thames Valley 

Conservation Authority, Ontario 

 Conservation authorities recognized the need to tell watershed landowners and others about the 

health of watershed ecosystems and whether community based actions were effective. 

 The benefits of watershed report cards are that they help to bring the watershed to life, 

recognize local partnerships, and inform decision making and local planning. 

 

Evolving field and watershed tools: explaining BMP effectiveness and water quality results, Mari 

Veliz, Healthy Watersheds Supervisor, Ausable Bayfield Conservation Authority, Ontario 

 Watershed reporting and outcomes is a good way to inform the public. However, to make 

report cards effective it is important to engage the community by going to the landowners 

directly. 

 There is a need to look at high flow water quality concentrations since this is when landscapes 

may be the most vulnerable. 

 

Annual Phosphorus Loss Estimator (APLE) – An overview of the USDA tool, Kevin King, Research 

Agricultural Engineer, United States Department of Agricultural-Agricultural Research Service (USDA-ARS), 

Ohio 

 APLE is a public domain spreadsheet model designed to identify risk levels for phosphorous 

transport based on five or six parameters.  

 The types of data required include soil properties, transport factors and annual crop. 

 The output is on an annual basis provided in lbs/acre. 

 The model has been well tested with the edge of field surface component in use but they are in 

the process of adding the tile drainage component. 

 

NMAN3: A Science-Based Tool for Nutrient Management Planning in Ontario, Dave Bray, 

Environmental Specialist, OMAF and MRA, Ontario 

 NMAN3 is the latest release of Ontario nutrient management software that has been designed as 

a tool to optimize yield, protect soil and water resources and to achieve the best economics. 

 Good data is required in order to get good results (“garbage in…garbage out”). 

 The program is always improving as new science and feedback from consultants is incorporated. 

 NMAN3 has been shown to be good for both planning and record keeping. 
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Session Chair: Chitra Gowda, Essex Region Conservation Authority, Ontario 

Questions  Responses 

We understand phosphorous input entering into the 

lakes, but how about sources of phosphorous that are 

already present in the lake (ex. Sediments)? Is there 

more going on than just phosphorous inputs? 

 It is more about the type of phosphorous 

entering the water body during weather 

events.  

 These are complex systems that we may not 

truly understand. 

Is the phosphorous target for Western Lake Erie basin 

50% higher than the rest of the lake because it is less 

sensitive to phosphorous inputs compared to the rest of 

the lake? 

 The western end is naturally more productive 

than the rest of the lake. 

 The targets are based on natural conditions. 

Does APLE account for amelioration of Phosphorous 

loss between the edge of field and end of stream? Does 

it calculate total P loss or bioavailability? 

 Edge of field: cannot pass through filter strips  

 As of right now, it is looking at total 

phosphorus rather than bio-available. 

Does NMAN promote fertilizing above/below the 

threshold that is considered optimal for crop growth? 

 Yes, if above/below it will give you the caution 

warnings. 

 It does allow to over apply – you are able to 

change the parameters in situations that will 

warrant over-application (e.g. no fertilizer will 

be applied for the next five years). 

 You have the ability to apply the specific field 

conditions and history. 

Responses towards the environmental farm plan under 

the growing forward 2? 

 It is still too early to tell. 

 Workshops are not mandatory, however, due 

to the new merit-based system, workshops 

may help to improve your application. 
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7.0 BREAK-OUT DISCUSSIONS 

 

Group A: BMP Implementation and Evaluation 

Facilitator: Mari Veliz, Ausable Bayfield Conservation Authority, Ontario 

Topic Comments 

 

How to do BMP Evaluation better? 

 

 

 

 

 

 

 

Timing of BMPs… how do we look at 

evaluating the BMPs if we haven’t been 

doing that in the past (monitoring in the 

winter)  

 

 

 

 

 

 

 

 

 

 

 

How much monitoring do you need to do, 

and when, and how much does it cost? 

What’s our scale? And then, how do you 

verify BMPs 

 

 

 

 

 

 

 

 You don’t have to monitor every time you implement a BMP. 

 Use the data to find the right location so you’re able to attribute 

any changes to the BMP in order to interpret the effectiveness 

of the BMP. 

 Better to get the protocol correct and control of outside 

influences within a smaller area, than working and monitoring on 

a larger area. 

 Need to take advantage of co-op students in the winter time – 

what do the fields look like in November? (we focus more on 

summer research as we have the resources then – summer 

students) 

 It is not just the lack of winter sampling that is the problem with 

a fine scale evaluation. Perhaps an increase in local interest in a 

particular site to get event based data?  Need to understand the 

variability in the dataset 

 We have seen the educational benefit of monitoring – need to 

get more people engaged in the learning process. The modeling 

dataset still has utility and its own power; however, you should 

make sure the dataset you’re using is practical for how you’re 

going to use it. It is necessary to make sure you set up your 

monitoring program based on what you need the data for. 

 

 We don’t have to monitor every watershed across the country. 

Intensive monitoring in some areas has not led to definitive 

answers, yet the premise is still good. We need to prove that a 

number of different scenarios provide good data to move 

forward with  BMP recommendations, program or policy 

decisions. 

 Just monitor well to answer the question you have. You don’t 

have to monitor every time you implement. 

 22 sites in the US – this provides a major representation of the 

soils across the states. We could always use more monitoring of 

tribs/streams (especially top to bottom and on a temporal scale).   
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Group A: BMP Implementation and Evaluation 

Facilitator: Mari Veliz, Ausable Bayfield Conservation Authority, Ontario 

Topic Comments 

 

 

 

 

 

There’s difficulty with the funding over 

long periods, and it’s challenging to put it 

in the right place. If the timing is winter… 

how do we connect when we have to 

monitor to when the BMPs are 

implemented?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 If you’re doing long term monitoring, then you can afford to 

sample once a month… smaller timeframe requires more 

comprehensive data. 

 We’re missing a significant connection!  We’re collecting the 

water quality info, yet forgetting to link it to the land 

management piece. We need this to provide the context. 

 The challenge is always not being able to collect enough data – 

water and land management. If you don’t have at least these 2 

pieces, then you might as well not monitor. Challenge = the 

cost of collecting this information 

 You can’t just add things up – need to consider compensating 

factors – need to do the detailed work at a watershed scale – 

broad water quality monitoring program. 

 What we should strive for: (1) Measure the right BMPs; (2) 

collect  the right samples at the right time; (3) sample at a 

suitable scale; (4) Match sample with the actual land base history 

and location 

 Disconnect back to land use itself. It doesn’t matter where you 

are in the landscape, you shouldn’t be losing excessive nutrients 

from your farm. 

 Understanding that P is finite – need to also look at P as a 

resource. P needs to be used as a finite resource. Need to be 

able to recover and manage it as a finite resource 

 Study design especially for short-term projects is key - paired 

watersheds or upstream/downstream (or other) that will 

answer hypothesis-based questions.  Long term monitoring 

programs need to be very long term to answer some of these 

questions and only if monitoring in the right spots - add to that it 

is difficult to get continual support for very long monitoring 

programs. 

 How do we tease the inherent nature of the winter/snowmelt 

effect? Meaning the magnitude of the event tends to over 

shadow the summer impact, yet despite best attempts to 

introduce field placed BMP to handle winter events, how much 

many nutrients and sediments inherently leave based on 

landscape? 
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Group A: BMP Implementation and Evaluation 

Facilitator: Mari Veliz, Ausable Bayfield Conservation Authority, Ontario 

Topic Comments 

 

We don’t live near the creek – I don’t feel 

like I’m impacting the entire watershed…? 

 

 

 

 

 

 

 

 
 

 

 

Can changes to existing agri-environmental 

programs help to achieve more or faster 

water quality improvements? 

 

 

 The farmers’ bottom line is they want to keep farming. Need to 

have the landowners define the watershed themselves to be 

able to see how they individually impact it 

 Suggestion that we should separate the agronomic efficiency of 

P use (which is important across the whole landscape), from the 

specific practices that will reduce P losses to surface water, 

which will make far more difference if implemented in the 

critical source areas rather than randomly across the landscape.  

It doesn't make sense to apply excessive rates anywhere, but 

the impact of the choice between banding and broadcast of that 

rate will be greater close to the stream than far away even 

though the agronomic differences may be minor. 

 

 Our objective is to restore water quality – not to place a bunch 

of monitoring equipment onto the field. Are we losing sight of 

the objective here? What about considering some foundation of 

performance where farmers comply with nutrient management 

targeting to critical higher risk areas.  E.g., there’s a program in 

Florida where producers are required to put in BMPs to meet a 

point system. Should we consider a performance based 

approach such as this?  

 A need for education, new technology (easy to use, low cost on 

the field that farmers can use themselves). Cover crops – 

opportunities to incorporate red clover. Is there an opportunity 

to better manage a cover crop over the winter? If there was an 

extra charge on P would this encourage greater nutrient use 

efficiency in crop production? 

 There may be benefits to looking at priorities – what are the 

farmers top 4-5 BMPs?  Understanding their top solutions may 

help to make more changes on farms.  

 Explore local farm clubs… there is an interest by local farmers 

and farm groups – opportunity now to move forward with this 

to achieve water quality goals. 

 How do we determine or start a conversation about the 

baseline acceptance of nutrient loss? Zero discharge is ideal, but 
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Group A: BMP Implementation and Evaluation 

Facilitator: Mari Veliz, Ausable Bayfield Conservation Authority, Ontario 

Topic Comments 

not practical. How do we link tolerable loss with productivity? 

 What about a goal for sustainable food production? Need this 

side of the equation as well as "restoring water quality". 

 

KEY POINTS & TAKEAWAY MESSAGES: 

 Water quality monitoring needs to be connected to the land management and soil types in the areas 

being studied. There is a need for multiple representative study sites and data about land management 

changes so that the connection between stewardship actions and improved water quality can be 

validated. 

 It is not necessary to evaluate every time a BMP is implemented, but, monitoring should be done within a 

defined area of connectivity so that changes can be clearly attributed to the effectiveness of the BMP 

being studied. 

 Field level monitoring needs to be conducted during the winter at a fine spatial scale. To do this more 

local land user and owners may need to get involved in the monitoring process. 

 Future BMP developments and monitoring should take into consideration farmers input with greater 

attention to socioeconomic influences. 
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Group B: Watershed Modeling 

Facilitator: Jane Simmons, Ausable Bayfield Conservation Authority, Ontario 

Topic Comments 

 
Why is modeling important? 

 
 For understanding landscape processes 
 To assess the long-term effectiveness of BMPs and account for annual 

changes in weather 
 Extrapolation of monitoring results to account for changes in land use 

and practices 
 Modeling can help to reduce the resources required for monitoring – 

for example, targeting monitoring to particular times of the year. 
 To evaluate different scenarios, such as BMP implementation 
 To confirm that what we observe is true or refute untrue 

assumptions 
 Integrates factors and results from different datasets 
 The importance may be different for resource managers and field 

managers than it is for researchers. 
 The importance depends upon the users of the model results. 
 For decision-making 
 

What are the different models being 
used for? Differences? Advantages and 
disadvantages? 

 Need to determine at the outset whether a complicated model is 
required or whether a simpler model will be sufficient 

 What is the purpose of the model and who are the users at the 
watershed scale?  We need to start with this question. 

 It is more important to choose a model based on the policy objectives 
rather than on the scientific comparisons of the model options. 

 Is there one model that can address the same question at different 
scales?  For example, are BMPs effective at the field and watershed 
scales? 

 
Do we need more models?  The sentiment that “We already have so many models.  Should we 

not just focus on improving the existing models instead of creating 
new ones?” 

 Models are modified to fit other geographic locations or other 
conditions.  This usually results in a new model name, so it appears to 
be a new model when it is really a modification of the original one. 

 Models do not yet accurately estimate spring hydrology, so there is 
room for development here. 

 The very user-friendly graphical interfaces are causing more people to 
feel comfortable using models, but, they do not necessarily 
understand the inner workings of the model. 

 It is important for modelers to understand what is happening in the 
field on a practical level. 

 Model components and how they are assembled is informed by the 
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user’s knowledge. 
 

How can organizations with limited 
capacity participate? 

 People who use models should at least have a minimum level of 
required knowledge (e.g., related to calibration). 

 Models may be too complex for some organizations to use. 
 Perhaps there is a way for organizations to use the model pre-

calibration and then feed into a regional modeling process that 
involves calibration by modeling experts. 

 Is there an opportunity for participatory modeling, where landowners 
provide information that feeds into the model to become involved in 
the modeling process? 

 If your objectives stay the same, you need an expert to set up the 
model, but a non-expert can continue to run it. 

 
Other  Models need improved visualizations so that people understand their 

results more easily and are less intimidated by them. 
 Keep the purpose of the model in mind, even when you are working 

through the details. 
 For the SWEEP project, the modeler sat down with the producer to 

run through scenarios and it was very effective. 
 In the present day, more resources devoted to communicating model 

results may be beneficial. 
 

KEY POINTS & TAKEAWAY MESSAGES: 
 Models can be valuable tools for a variety of tasks that consider many information sources to create 

better understanding about a complex topic (e.g. evaluating landscape processes, integrating processes, 
and decision making). 

 It is important to determine the purpose of modeling at the outset of a project to ensure that the 
“correct” model (i.e. simple vs. complex) is chosen. 

 There is not a strong need for new models since they are constantly evolving, however, there are 
opportunities to better engage and communicate with organizations with limited modeling capacity for 
the benefit of both the modeling team and the groups affected by the results.  
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Group C: Socio-Economic Factors 

Facilitator: Darryl Finnigan, OMAF and MRA, Ontario 

Topic Comments 

Barriers to implementing 
BMPs: perception, cost 

 Many farmers implement BMPs without knowing about grants. 
 Farm organizations are concerned with value of farm land, get big or get 

out! Markets are competitive and expected to rise. Grassing lands are 
disappearing, massive amounts of drainage occurring. But have to if you 
want to stick around. Buy livestock land and change to drop land. 100 ha 
field will become 200ha, 40 ha size fields will disappear. BMPs are not 
designed for this. Problem is not recognizing the fundamental structure of 
land.  

 EFP challenges mirror this, BMP designed for land owners, annual funding. 
Expected to make big improvements in 1 year. Performance monitoring 
needs to be done at 5 year scale.  

 Producers are realizing these changes… should think long term. Wind 
breaks and berms are gone in 20 ha fields. should see the value in keeping 
smaller fields 

 BMPs adapt to challenge and change. Must expand temporally and 
incorporate expected change  

 Land is rising in cost, creating economic pressure – practices that cost 
money are less likely to be used. 

Economic impacts: crop yield 
benefits, cost of 
implementation and cost of 
maintenance 

 Some do not think that BMP implementation will last another 5 years. It’s 
not the government or farmers program… folks were once really involved 
but not anymore. Farmers impact income, the time budget… must get the 
crop off the land, anything that slows this process down won’t be used in 
the future. Should take into consideration what challenges farmers face. 
Cover Crops cost money but huge benefits (keeps nitrogen on the land). 
Lots of strip cropping in Wisconsin but they have lots of support. If 
environmental programs are to continue broadly then need lots more 
money. Strategic approach must be explained to farmers.  

 If people can see the benefits of implementation of new practices from a 
neighbour or brother in law, will be more likely to adopt as well. “Buck 
shot” approach solution requires lots of money 

 Buck shot approach has to be incorporated into the 5 year political turn 
over, must have measurable improvements in a short period of time to get 
additional funding. In reality, results take a lot of time…. This is challenging 
when trying to justify more money. 

 Time valuable resource as well 
 BMPs need to change with modern farming – larger scale 
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Social impacts; improved water 
quality, on-farm and off-farm 
benefits 

 Need to recognize benefits of EFPs outside of direct water quality 
improvement – outreach and education. 

 

Other factors contributing or 
limiting the implementation of 
BMPs; rising costs of fertilizers, 
equipment, changes in fertilizer 
methods 

 Producers seeing projects themselves are far more likely to actually adopt 
them 

-implement more demonstration projects 
-recognize the local community as a group  - they can share practice 

information very effectively 
-formally recognize champions from the farming community and use them to 

increase practice uptake 
Determining optimum 
management levels: cost-
benefit analyses 

 We think farmers will take on management when they see the benefits. 
When you are trying to evaluate the effectiveness of a BMP, you have to 
identify what is the benefit to adding an additional BMP; is adding this new 
BMP to all of this other ones really going to have an effect? 

KEY POINTS & TAKEAWAY MESSAGES: 
 Producers are seeing effects of changing agricultural practices and are responding by implementing 

BMPs, however, cost is still a major consideration for farmers. 
 It is difficult to see measurable environmental improvements in a short period of time; this presents 

problems for acquiring additional funding. 
 Education and demonstrations, particularly those that are peer led, are a valuable tool for increasing 

BMP adoption. 
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8.0 WORKSHOP ORGANIZING COMMITTEE 

 

 

Organizer Affiliation Email 
Mari Veliz 
 

Ausable Bayfield Conservation Authority mveliz@abca.on.ca 

Michael Dick  Essex Region Conservation Authority mdick@erca.org 

Chitra Gowda  cgowda@erca.org 

Danielle Stuebing 
 

dstuebing@erca.org 

  

Don Pearson 
 

Lower Thames Valley Conservation 
Authority 
 

don.pearson@ltvca.ca 

Brad Glasman 
Teresa Hollingsworth  
Craig Merkley 

Upper Thames River Conservation Authority  glasmanb@thamesriver.on.ca 
hollingswortht@thamesriver.on.ca 
merkleyc@thamesriver.on.ca 

  

Gabrielle Ferguson 
Darryl Finnigan 
Jacqui Laporte 
 

 Ontario Ministry of Agricultural and Food 
(OMAF) and Ministry of Rural Affairs (MRA 

gabrielle.ferguson@ontario.ca 
darryl.finnigan@ontario.ca 
jacqui.laporte@ontario.ca 

   

 

9.0 CONCLUDING REMARKS 

 

Looking back, we believe that together we met the intent of the Bi-National Workshop to Share 

Science, Technology and Data for Improved Great Lakes Water Quality.  Through this workshop, 

connections have been made progressing towards a better understanding of best management 

practices.  

It is hoped that these relationships will harbour a strong partnership between both countries and lead 

the way to sustainable agricultural practises and improved Great Lakes water quality.  

Looking ahead with a renewed focus on Great-Lakes, we are tasked to protect and improve water 

quality and challenged to continuously improve our definitions of Best Management Practices. 

 Through continued dialogue and joint efforts such as this workshop, as a community, we have the 

skills and the motivation to meet this obligation. 

 

 

mailto:mveliz@abca.on.ca
mailto:mdick@erca.org
mailto:cgowda@erca.org
mailto:dstuebing@erca.org
mailto:don.pearson@ltvca.ca
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mailto:hollingswortht@thamesriver.on.ca
mailto:merkleyc@thamesriver.on.ca
mailto:gabrielle.ferguson@ontario.cadarryl.finnigan@ontario.ca
mailto:gabrielle.ferguson@ontario.cadarryl.finnigan@ontario.ca
mailto:jacqui.laporte@ontario.ca
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Keynote Speaker:  Mayor Jim Ginn is a producer in Huron County, operating a 60 head cow calf beef 

operation of purebred red angus.  He farms 320 acres, and has no-tilled for 25 years.   He has reforested 

30 acres of land, planting 20 000 trees and also planted a tall grass prairie. Jim has used his expertise and 

enthusiasm for farm stewardship by assisting in the development of the Rural Landowners Stewardship 

Guide, the Woodlot Management BMP, and the Establishing Tree Cover BMP.  He has served 12 years 

on the Huron Stewardship Council, and 18 years on the Huron Perth Woodlot Association.  He is 

presently Chair of the Huron Clean Water Steering Committee, and current mayor of the Municipality of 

Central Huron. Jim won a national Countryside Canada award for stewardship in 2004, and a provincial 

award from the Ontario Cattlemen’s Association in 2012.  

Dr. Claire Baffaut holds an engineering degree from the School of Hydraulic Engineering in Grenoble, 

France and a PhD from Purdue University. She is currently a research hydrologist with the USDA-

Agricultural Research Service (ARS) in the Cropping Systems and Water Quality Research Unit. Her 

research interests include modeling watershed and landscape processes, developing practical tools to 

identify areas that need particular attention, and developing alternative agricultural practices for improved 

watershed management under changing land use, climate, and economic constraints. 

 

Elin Betanzo is project manager for Toward Sustainable Water Information, looking at the availability of 

water quality monitoring data to support decision making. Previously, Elin was the principal hydraulic 

engineer at the Washington Suburban Sanitary Commission serving the Maryland suburbs of Washington, 

DC, where she did master planning and water distribution system modeling. Prior to that, Elin spent 

several years at the US Environmental Protection Agency writing drinking water regulations and 

developing technical guidance. She also served as the National Tribal Drinking Water Coordinator at 

EPA, assisting with implementation of Safe Drinking Water Act requirements at tribal water systems. Elin 

earned her Master of Science in Environmental Engineering from Virginia Tech, a Bachelor of Science in 

Environmental Science and a Bachelor of Fine Arts in Piano Performance from Carnegie Mellon 

University. Elin is a Professional Engineer and a certified water system operator. 

 

Dave Bray has 30 years of experience in resource management and environmental management, 25 of 

those years in the provincial government, including the ministries of Natural Resources, Environment and 

Agriculture & Food. Early in his career, Dave specialized in private-land forestry extension with 

agricultural land owners in south-western Ontario, developing forestry prescriptions and planting projects 

for the retirement of fragile agricultural lands and the protection of cold water fisheries. After continuing 

his education and training in the early 1990s, Dave used his skills as a GIS Application Specialist to help 

implement the Natural Resources and Values Inventory System with MNR and to manage OMAF's digital 

soils and drainage databases. With the introduction of Ontario's Nutrient Management Act in 2003, Dave 

took on a compliance role with OMAF and MOE, helping agricultural producers and land-application 

businesses comply with the nutrient management requirements. Dave is currently an Environmental 
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Specialist with OMAF and is working with Conservation Authorities and agricultural stakeholders to build 

resilience to extreme weather events and to develop risk assessment tools to assist farmers assess the 

risk of climate change to their operations. Dave and his family continue to farm in North Perth, Ontario. 

 

Luca Cargnelli has worked in the Lake Erie basin since 1999, with the Ontario Ministry of Natural 

Resources and, most recently, with Environment Canada. Since 2004 his work has focussed on 

developing and implementing Remedial Action Plans in the Wheatley Harbour, Detroit River and St. Clair 

River AOCs, and coordinating and implementing the Lake Erie Lakewide Action and Management Plan 

(LAMP). Currently, he is the Lake Erie lead within Environment Canada’s LAMP Program and he co-

chairs the Lake St. Clair Canadian Watershed Coordination Council. 

 

Dr. Remegio Confesor Jr. earned his Ph.D. in Agricultural and Biological Engineering from the 

Pennsylvania State University in 2004. He is currently a research scientist at the National Center for 

Water Quality Research (NCWQR), Heidelberg University. Prior to joining Heidelberg University, he was 

a post-doctoral research associate at Oregon State University and collaborated with the USDA-ARS in 

the Comprehensive Effects Assessment Project (CEAP). His research interests include watershed 

modeling, Pareto optimization, Automatic parameter estimation, Runoff and sediment transport 

processes, Nitrogen and Phosphorus movement, Soil-water-plant relationships.   He is also actively 

involved as a steering committee member of the Sandusky River Watershed Coalition, a grassroots group 

dedicated to the protection and enhancement of water resources in the Sandusky watershed in Ohio. 

 

Eric Cooley grew up in Sturgeon Bay and Deforest, Wisconsin. He earned undergraduate degrees in 

nuclear engineering from Thomas Edison State College and soil and water conservation from UW-

Madison and a master’s degree in soil physics from UW-Madison. Eric started work for Discovery Farms 

in December 2004 as an outreach specialist and is currently the research coordinator. He also served a 6-

year enlistment in the U.S. Navy as a nuclear reactor operator and water chemist. He was previously 

employed by the Door County Soil and Water Conservation Department, where he specialized in 

nutrient management planning. 

 

Dr. Brady Deaton, Jr. is an Associate Professor in the Department of Food, Agriculture and Resource 

at the University of Guelph. His research focuses on two key themes: land and property, and food and 

agricultural standards. He currently directs the Greenbelt Project; its mission is to support the 

independent study of the economic effects of Ontario's recently enacted Greenbelt. He received his 

Ph.D. in Agricultural Economics from Michigan State University in 2002, and worked as a Post-Doctoral 

associate from 2002 to 2004 at the Institute for Food and Agricultural Standards at Michigan State 

University. 
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Gabrielle Ferguson has over 25 years of agronomic experience. She has worked with Cyanamid, 

Cargill, Pioneer Hi-Bred, Agri-trend, Agriculture and Agri-food Canada and the University of Guelph. Her 

role has alternated between extension advisor for 15 years and private agronomic consultant and 

researcher for 13 years.  She has sat on the board of directors of many farm organizations. She is 

presently an environmental program specialist responsible for the best management practices verification 

and demonstration program and the watershed based BMP effectiveness projects. 

 

Sandra George's career with the federal public service has spanned 30 years.  She is currently working 

with Environment Canada as the program lead on nutrient issues in the Great Lakes. Her responsibilities 

include the coordination of  the implementation of the Government of Canada's nutrient related 

commitments under  the recently revised Great Lakes Water Quality Agreement and the upcoming 

Canada-Ontario Agreement. She is also responsible for the implementation of the government's Great 

Lakes Nutrient Initiative.  Previously Sandra worked for Environment Canada as the Lake Erie Lakewide 

Management Program co-chair and with Fisheries and Oceans as a fisheries biologist with their fish 

habitat and acid rain programs. 

 

Chitra Gowda is the Water Quality Specialist at the Essex Region Conservation Authority. She holds a 

Bachelor in Environmental Engineering degree from India, and a Master in Environmental Engineering 

degree from the University of Windsor. Chitra has more than 11 years experience in environmental 

science and engineering projects, working in consultancy firms, conservation authorities and the 

University of Windsor, focusing mainly on source water protection technical studies and planning as well 

as water quality improvement best management practices. Her recent projects include setting up a water 

control structure to study P movement in managed tile drains in Essex, Ontario, and the design and 

creation of a rain garden for stormwater management in Harrow, Ontario. 

 

Donald  King, MSc, CCA-ON.  Don is a Research Agronomist with the Soil Resource Group in Guelph. 

SRG is a resource management-consulting firm conducting applied research in the agricultural and 

environmental sectors and providing land resource services to government agencies and landowners.  As 

a senior member of SRG, he conducts on-farm research projects to evaluate the environmental impact of 

agricultural production to help determine improved farming practices.  

 

Dr. Kevin King is a lead scientist and Research Agricultural Engineer with USDA-ARS. Dr. King received 

his undergraduate and master’s degree in agricultural engineering from Purdue University. His doctorate 

degree is in civil engineering with a specialty in water resources from Texas A&M University. Dr. King is 

an expert in watershed and edge-of-field scale data collection and land management assessment. Dr. 

King’s current research is focused on the watershed and edge-of-field surface and subsurface (tile) 

hydrologic and water quality responses of implementing agricultural best management practices. His 
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current research spans the Upper Big Walnut Creek watershed, Grand Lake St. Mary watershed, and 

Western Lake Erie Basin watersheds in Ohio. 

 

Dr. David Lobb is the Senior Research Chair of the Watershed Systems Research Program at the 

University of Manitoba, and in that position he is tasked with reducing phosphorus loading to Lake 

Winnipeg, the 10th largest in the world and currently topping the list for the most threatened lake in the 

world.  Prior to his position at the University of Manitoba, Lobb worked at the Eastern Canada Soil and 

Water Conservation Centre based at the University of Moncton, and at the Centre for Soil and Water 

Conservation at the University of Guelph where he received his MSc and PhD.  Lobb is an international 

expert in soil erosion and sedimentation processes, control and modeling.  His research has been carried 

out in fields and watersheds across Canada and several other countries around the world. 

 

Dr. K. Bruce MacDonald is an Ontario native with degrees from the universities of Guelph and 

Toronto. He has spent many years as a research scientist working for Agriculture and Agri-Food Canada 

on the development of the Canada Soil Information System and its application. During his time as head of 

the Ontario Land Resource Unit in Guelph he participated in a bi-national program to develop an 

'Agricultural Profile for the Great Lakes Basin' and he worked on the development of Agri-environmental 

Indicators related to water quality. Since AAFC, he has worked as a consultant on a wide range of 

projects dealing with agriculture and the environment, most recently, two projects in support of the 

Great Lakes Nutrient Initiatives program of Environment Canada. The projects dealt with 'Agricultural 

Phosphorus Management BMPs and their Resilience to Climate Change' and the 'Feasibility of Conducting 

a CEAP Type Assessment for the Ontario Lake Erie Great Lakes Basin'. 

 

Dr. Merrin Macrae is an Associate Professor in the Department of Geography and Environmental 

Management at the University of Waterloo. Her research interests’ center around the effects of variable 

hydrologic conditions on biogeochemical (nitrogen, phosphorus) transport in agricultural landscapes. 

Types of hydrologic change include artificial drainage (i.e. tile drains) and climatic variability (e.g. 

seasonality, different types of storms). Her current research is focussed in three theme areas: (1) spatio-

temporal patterns in hydrologic and nutrient export from agricultural catchments, with an emphasis on 

the influence of antecedent moisture conditions on stormflow chemistry; (2) evaluating seasonal patterns 

in nutrient cycling and transport; and (3) determining the effects of tillage/no-till on nutrient transport in 

drainage tiles. 

 

Margaret May, an experienced facilitator for farm groups, brings a wealth of knowledge and enthusiasm 

to OSCIA.  Margaret was raised on a beef and cash crop operation, and is actively involved in the 

community with 4-H. She has been a 4-H leader for 30 years--beef, sheep and judging clubs for young 

people aged 9-21.  Leadership, Public speaking, livestock showing, care and feeding of livestock all 
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involved. Over the last 20 years, Margaret has assisted local producers with their environment and farm 

business plans and programs. 

 

Kevin McKague, P.Eng, CPESC, is an Agricultural Engineer with the Ontario Ministry of Agriculture and 

Food/Ministry of Rural Affairs, based out of Woodstock, Ontario. His work experience since 1984 within 

Conservation Authorities, the private sector and, the last 12 years with OMAF/MRA, has focused largely 

on aspects of rural soil and water conservation and management. He has been involved in numerous rural 

non-point source studies, modeling projects and BMP implementation efforts in that time. For the WBBE 

(Watershed Based BMP Evaluation) project, he was part of the technical advisory committee and assisted 

the team in converting the observations and practices made and followed in the field into appropriate 

model input. 

 

Don Meals has 35 years of experience in agricultural nonpoint source pollution, at the University of 

Vermont, the state of Vermont, and as a consultant assisting USDA and USEPA in evaluating nonpoint 

source programs across the U.S. His primary interest and expertise is in evaluating the effectiveness of 

management practices on water quality through monitoring at the field and watershed scale. He has 

worked throughout the United States on nps issues, focusing on evaluation of watershed-scale response 

to changes in agricultural management and in documenting lessons learned from federal agricultural water 

quality programs. 

 

Karthik Nadella is currently pursuing a Master’s degree in the Department of Food, Agriculture and 

Resource Economics at the University of Guelph. His research is primarily focused on land issues and 

more specifically, the structure and consequences of agricultural rental contracts in Canada. He has 

previously worked at the United Nations University – Institute for Water, Environment and Health 

(UNU-INWEH) where he undertook a project to measure the costs associated with land degradation in 

the developing world.  He graduated from Queen’s University (B.Sc.) with a Major in Biology and a Minor 

in Economics. He received a major in Economics from McMaster University.  

 

Dr. Ivan O’Halloran current research efforts have been primarily focused on the impact of agricultural 

practices on nitrogen and phosphorus in agro-ecosystems and potential losses of these nutrients to 

surface and ground water.   He serves on the Lake Simcoe Science Committee responsible for 

reporting/advising on the ecological status of that lake and its watershed.  He was the Research 

coordinator of the Nutrient Management Joint Research Program and submitted a Land Applications 

Options report pertaining to manure and biosolid utilization to the Ontario Ministries of Agriculture and 

Environment in 2010.  He has also had considerable experience studying the spatial variability of crop 

yields, soil properties and fertilizer requirements in attempts to devise better methods for managing crop 

inputs.   
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Don Pearson joined the Lower Thames Valley Conservation Authority on January 1, 2013 following 

nearly 8 years as General Manager of Conservation Ontario, the umbrella organization of Ontario’s 36 

Conservation Authorities.  He a member of the Boards of Ontario Heritage Trust and the Canadian 

Water Network; and has been a member of the Ontario Biodiversity Council and Trees Ontario since 

2005.From 1981 until 2003, Mr. Pearson was General Manager of the Upper Thames River Conservation 

Authority, where under his leadership the Authority earned a reputation for excellence and innovation in 

environmental management and community engagement. The Thames was designated as a Canadian 

Heritage River in 2000 with the strong support of the Upper Thames River and Lower Thames Valley 

Conservation Authorities. Prior to joining Conservation Ontario, Don spent two years as Chief 

Administrative Officer of the County of Perth.  He holds a Master’s Degree in Public Administration from 

the University of Western Ontario and an Honours Science Degree from the University of Waterloo. 

 

Dr. Ramesh Rudra has graduated with both M.Sc. and Ph.D. in soil and water engineering from the 

Pennsylvania State University.  His long term research interests has been the mechanics and modeling of 

drainable water quality including mechanics and modeling of soil erosion, sediment and nutrient 

transport, subsurface drainage and  hydrological processes, development of field and watershed models 

tools and approaches for soil and water conservation.  He is part of a small team that introduced the 

application of modeling approaches for nonpoint source pollution management in Ontario during 

PLUARG period. This team has also introduced the application of other models in Ontario including 

CREAMS, GLEAMS, DRAINMOD, RZWQM, SWAT, AGNPS, AnnAGNPS, ANSWERS and 

ANSWERS2000.  The models developed by this team include (GAMES/GAMESP), GDVFS (Guelph Tool 

for Design and Evaluation of Filter Strips). Present research includes development of approaches for 

evaluation of BMPS’s, Variable Source Area (VSA) modeling, change in winter hydrologic regimes and 

their impact on agricultural water management. 

 

Dr. Chin Tan, Ph.D. is a senior Research Scientist at the Agriculture & Agri-Food Canada at Harrow, 

Ontario. His primary area of research is agriculture water management and water quality. He has 

involved several large projects related to climate change, water quality, quantity, environmental 

sustainability and crop production systems. He has designed the controlled drainage/sub-irrigation and 

water recycling systems, which significantly improve both crop productivity and water quality, as well as 

designing innovative water quantity and quality data acquisition systems to improve methodologies for 

quantifying water and nutrient use efficiency. He has demonstrated substantial scientific leadership 

through his role as scientific authority on a wide range of externally funded projects, supervision of 

postdoctoral fellows, visiting  scientists and appointments to provincial research, planning and expert. He 

has authored and co-authored over 133 peer-reviewed scientific publications/book chapters and over 

400 technical reports/scientific presentations. 
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Mari Veliz has coordinated the Healthy Watersheds program at the Ausable Bayfield Conservation 

Authority (ABCA) since 2002. The ABCA is a watershed management agency with a jurisdiction of 2400 

km2 along the south east shore of Lake Huron. The Healthy Watersheds program is comprised of a 

water quality and bio-monitoring program and also provides local community groups and federal and 

provincial agencies with ongoing support to improve local waterways. Ms. Veliz has a Bachelor of 

Environmental Studies from the University of Waterloo and a Masters of Science from the University of 

Alberta. Most recently, Ms. Veliz has led a multi-disciplinary team of researchers and extension providers 

in a best management practices verification project in Huron County. 

 

Dr. Wanhong Yang is a professor in the Department of Geography, University of Guelph. Dr. Yang has 

developed a research program on examining the cost effectiveness of agricultural conservation programs 

using integrated economic, hydrologic, and GIS modeling. Dr. Yang has been leading the South Tobacco 

Creek watershed modeling for Watershed Evaluation of BMPs (WEBs) program in Agriculture and Agri-

Food Canada since 2005. Dr. Yang has also been leading the Gully Creek watershed modeling for 

Watershed Based BMP Evaluation (WBBE) program in Ontario Ministry of Agriculture and Food since 

2011. 

 

Dr. Tiequan (T.Q.) Zhang is a Senior Research Scientist with Agriculture and Agri-Food Canada and an 

Adjunct Professor in the University of Guelph and University of Windsor.  His research has focussed on 

soil chemistry and fertility management, with specification on agronomic and water quality assessment of 

both organic and inorganic fertilizers in various cropping systems. This includes research on bio-

availability of nutrients from organic wastes; agronomic values of soil residual phosphorus (P); 

transformation and transportation pathways of soil P and their relationships with losses to water 

resource, and development of BMPs for management and tools for risk assessment. With supports from 

“OMAFRA and MOE Joint Research Program on Nutrient Management” and “Lake Simcoe Clean-up 

Funds”, he lead his teams and developed Soil P Environmental Test Methods for both mineral and organic 

soils in Ontario. He lead and edited a special issue of Canadian Journal of Soil Science, “Mitigation 

Phosphorus Loss from Agriculture”, and serves as an Associate Editor for the Journal of Environmental 

Quality.   
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Masters of Ceremony 
 

Jacqui Laporte is an Environmental Specialist with OMAF/MRA.  She is the local representative on the 

Healthy Lake Huron initiative, assisting Conservation Authorities and community groups with planning 

and implementation of watershed-based initiatives.   She is leading a social media initiative for 

Environmental Management Branch, to raise awareness and conversation about research initiatives and 

priorities in the province.  She was actively involved in the development of the new Environmental Farm 

Plan program, and was the technical lead for several Counties in the past 10 years. Jacqui was formerly 

the Manager of the Compliance Unit for nutrient management for OMAF, and project manager for the 

development of new on-farm regulations and enforcement initiatives.  She was also an Environmental 

Officer for the Ministry of the Environment. She is a graduate of the Fleming College School of Natural 

Resources, and will soon graduate from Athabasca University in Law, Governance and Management.  

 

Brian McDougall is the General Manager of the St. Clair Region Conservation Authority. Has worked 

at the SCRCA for over 23 years, becoming General Manager in 2011. He has held the senior position of 

Director of Watershed Services, directing a number of departments including Conservation Services, 

Flood and Erosion Control and Biological Research. Brian has led shoreline restoration projects, 

implemented watershed flood forecasting services and developed a watershed management plan for an 

area of concern in the St. Clair river watershed. 
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Moderators 
 

Gabrielle Ferguson has over 25 years of agronomic experience. She has worked with Cyanamid, 

Cargill, Pioneer Hi-Bred, Agri-trend, Agriculture and Agri-food Canada and the University of Guelph. Her 

role has alternated between extension advisor for 15 years and private agronomic consultant and 

researcher for 13 years.  She has sat on the board of directors of many farm organizations. She is 

presently an environmental program specialist responsible for the best management practices verification 

and demonstration program and the watershed based BMP effectiveness projects. 

 

Darryl Finnigan has worked as a Policy and Program Analyst for the Ontario Ministry of Agriculture, 

Food & Rural Affairs (OMAFRA) in Guelph, Ontario since 2005. He is currently working on the OMAFRA 

Lake Simcoe Program and trying to find better ways to assess the performance of agri-environmental 

programs. Prior to joining OMAFRA, Darryl worked as a biologist examining pesticides for Health Canada 

in Ottawa, and as a consultant for environmental groups in Toronto. Darryl received his Bachelor of 

Science in Agriculture from Guelph in 1995 and his Masters of Natural Resource Management from 

Simon Fraser University in 2003. 

 

Chitra Gowda is the Water Quality Specialist at the Essex Region Conservation Authority. She holds a 

Bachelor in Environmental Engineering degree from India, and a Master in Environmental Engineering 

degree from the University of Windsor. Chitra has more than 11 years experience in environmental 

science and engineering projects, working in consultancy firms, conservation authorities and the 

University of Windsor, focusing mainly on source water protection technical studies and planning as well 

as water quality improvement best management practices. Her recent projects include setting up a water 

control structure to study P movement in managed tile drains in Essex, Ontario, and the design and 

creation of a rain garden for stormwater management in Harrow, Ontario.  

 

Jackie McCall works for the Ministry of Agriculture and Food as a Program Analyst, developing 

programs to help the ag sector with environmental risk management.  Jackie has worked for the ministry 

for about 10 years now – where does the time go!  Prior to that she worked in watershed management 

in Calgary and Northern Ontario.  She has a master’s degree in Environmental Studies from University of 

Waterloo.  Jackie lives on a farm north of Guelph and keeps bees as a hobby, to take the sting out of 

work. 
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KEYNOTE RECEPTION 

Jacqui Laporte, OMAF and MRA 

Brian McDougall, St. Clair Region Conservation Authority 
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SESSION 1: WATERSHED MODELING 

 

Using CANSWAT to Evaluate Water Quantity and Quality Effects of Field BMPs on 

Gully Creek Streamflow, Kevin McKague,Water Quality Engineer, OMAF and MRA, Ontario & 

Wanhong Yang, Professor, Department of Geography, University of Guelph, Ontario 
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Watershed modeling: improving calibration and understanding model parameterization and 

uncertainty, Remegio Confesor Jr., Research Scientist, National Center for Water Quality Research 

(NCWQR), Heidelberg University, Ohio 
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SESSION 2b: BMP IMPLEMENTATION AND EVALUATION 

 

Do we have enough data to determine if BMPs are effective? A review of data collected to 

determine if it is enough to assess the effectiveness of BMPs, Elin Betanzo, Senior Policy Analyst, 

Northeast-Midwest Institute, Washington 
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Site 1: Macpherson Farm

Watershed-based Best Management Practices Evaluation 
(WBBE) Project - North Kettle Creek Watershed

150 acres, sweet corn, wheat and soybeans
Rete & Gord Macpherson, Landowners

Speakers:
▪ Craig Merkley, Conservation Services Specialist, 

Upper Thames River Conservation Authority
▪ Tom Prout, General Manager/Secretary-Treasurer, 

Ausable Bayfield Conservation Authority
▪ Kevin McKague, Agricultural Engineer, Ontario 

Ministry of Agriculture and Food/Ministry of Rural 
Affairs

Watershed-based Best Management 
Practices Evaluation (WBBE) Project
The Watershed-based Best Management Practices 
Evaluation (WBBE) project is loosely modelled after 
Agriculture and Agri-Food Canada’s WEBs (Watershed 
Evaluation of Best Management Practices) project and 
the USDA’s CEAP (Conservation Effects Assessment 
Project – Croplands) project. 

The overall objective of WBBE is to demonstrate the 
environmental and economic effectiveness of best 
management practices at both farm and small watershed 
scales. Specific objectives are as follows:
▪ Assess the effectiveness of multiple BMPs or suites 

of BMPs in reducing agricultural impacts on the 
environment at the farm scale;

▪ Evaluate/predict the aggregated impacts of BMPs 
on the overall quality of a watershed stream and/or 
nearshore or coastal reach;

▪ Assess private and public economic benefits and 
costs associated with BMPs implemented; and

▪ Develop concurrent economic and environmental 
performance measures to serve as benchmarks for 
what current production systems can achieve. 

The WBBE study sites consist of two small watersheds, one 
within the Lake Erie basin and one within the Lake Huron 
basin (Figure 1). Although the Lake Erie basin study site is 
the focus of the field tour, information from both WBBE 
sites and from other agencies is provided here.

Lake Erie Basin Study Site (North Kettle Creek 
Watershed)
▪ Managed by the Upper Thames River Conservation 

Authority in partnership with the Soil Resource Group 
(an agricultural resource consulting firm), University 
of Guelph Water Resource Engineering Department 
and the Kettle Creek Conservation Authority.

▪ Consists of 2 watersheds located about 20 km inland 
from the Lake Erie shoreline (Figure 2a). These 
watersheds were part of an intensive rural water 
quality study in the late 1980s and early 1990s 
referred to as the Paired Pilot Watershed Study 
under the Canada-Ontario SWEEP (Soil and Water 
Environmental Enhancement Program). Under 
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(b) Gully Creek outlet – Lake Huron basin site
Figure 3: Stage-discharge relationships quantify watershed 
outlet flow 

(a) East Watershed outlet – North Kettle Creek watershed

(b) ISCO set-up to 
monitor tile water below 
a berm system - Lake 
Huron Basin site, North 
Kettle Creek Watershed 
site

Figure 4: Automated 
sampling equipment aids 
in water sampling task

(a) Downloading 
flow data after 
an event 

SWEEP, landowners in the “test” watershed (i.e., 
the western portion of the current study area) were 
encouraged to adopt soil and water conservation 
practices. Landowners in the “control” watershed 
(i.e., the eastern portion of the current study 
area) were encouraged to maintain their existing 
conventional practices. By comparing the quality 
of the water leaving the western watershed with 
the eastern watershed, the effects of BMPs adopted 
as part of the SWEEP pilot watershed study on 
discharge water quality could then be quantified. 

▪ In returning to these watersheds 25 years later, 
the expectation was that the effects of past BMP 
implementation could be observed and possibly 
quantified. 

▪ Referred to locally as the “Kettle” watersheds.

Lake Huron Basin Study Site 
▪ Managed by Ausable Bayfield Conservation 

Authority in partnership with the local Federation 
of Agriculture and University of Guelph Geography 
Department researchers. (These researchers are also 
team members on the federal WEBs project).

Figure 1: Location of WBBE study sites

(a) Lake Erie basin site                (b) Lake Huron basin site
Figure 2: Location of WBBE study watersheds in the Lake 
Erie and Lake Huron basins
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Figure 5: Various water sampling techniques employed

Figure 6: Runoff detection instrumentation – North Kettle 
Creek watershed study site

(a) Grab sampling above 
a berm

(b) NalgeneTM storm 
sampler installed

(c) Global water samplers 
to sample berm discharge 
water

(a) Sampling location equipped with V-notch weir and 
pressure transducer for runoff flow and soil moisture sensor

(b) Data collected continuously 
using UofG remote wireless sensor 
network for multiple locations

▪ Located on a set of Lake Huron shoreline gully 
watersheds that outlet directly to Lake Huron 
(Figure 2b). The modelling focus to date has been 
on one specific shoreline watershed referred to as 
Gully Creek, although monitoring and BMP-related 
investigations have also been done on the nearby 
watersheds of Spring Creek, Zurich Drain and 
Ridgeway Drain.

▪ This project is also referred to locally as the “Crops 
and Creeks” study.

Water Quality & Quantity Monitoring Equipment and 
Instrumentation
Both study sites monitor water stage (level) at 
the watershed outlet and rely on stage-discharge 
relationships (developed as a part of the study) to 
continuously record stream flow rates at the watershed 
outlet (Figure 3).

ISCO automatic water quality samplers are in use in 
both study sites at watershed outlets as well as at other 
key points of interest within the watersheds to assist 
with water sampling during a runoff event (Figure 4). 
In some locations, the ISCOs are also equipped with 
continuous flow monitoring sensors, enabling pollutant 
loadings as well as concentrations to be determined. 
These data are also important for use in calibrating and 
verifying the models being applied in the study.

Less	sophisticated	water	sample	collection	approaches	
have also been employed by both studies during critical 
storm	events	and	to	help	assess	the	effectiveness	of	
various	types	of	BMPs	in	place.	The	approaches	used	
include	grab	sampling	(Figure	5a),	as	well	as	the	use	of	
NalgeneTM	first	flush	unattended	stormwater	samplers	
(Figure	5b),	and	Global	WaterTM	stormwater	samplers	
(Figure	5c).

Both study sites have also recognized the importance 
of monitoring where, when and how frequently runoff 
is occurring throughout the watershed. Different flow 
detection instrumentation has been tested and applied by 
researchers at both study locations (Figure 6). Knowing 
the areas of the watershed that contribute to runoff 
observed at the outlet is important to understanding 
the source of the sediment, phosphorus and nitrogen 
loadings observed. Similarly it can help to verify the 
output generated by models developed as part of this 
study. If the model indicates runoff is occurring from a 
particular area of the field but field instrumentation did 
not detect runoff, then adjustments to the model set-up 
may be needed. 
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Figure 7: Continuous tile monitoring system layout

Figure 10: An example of a raw tile flow hydrograph and 
corresponding phosphorus concentration data  collected 
using this tile monitoring system

Figure 8: A graphic showing the layout of the tile 
monitoring pipe insert below grade

Figure 9: A typical field installation showing a small 
protective garden shed placed directly over the monitoring 
tile riser pipes where all equipment can be housed and 
maintained.

In-Field Monitoring of Tile Drain 
Flows
Tile drainage systems are an integral part of agricultural 
production in Ontario. Farmers install them to help 
ensure soil moisture levels reach field capacity quickly 
in the spring to make crop planting timely. Subsurface 
tile drains are also used sometimes to divert and carry 
overland surface runoff below ground, such as in 
situations where a catchbasin or a Water and Sediment 
Control Basin (WASCOB) have been installed in a field.

There	is	growing	interest	in	understanding	the	relative	
importance	of	tile	drainage	in	rural	hydrologic	response	
and	the	proportion	of	sediment	and	nutrients	that	tile	
drainage	discharge	delivers	to	downstream	water	
bodies.	Monitoring	tile	drains	for	flow	quantity	and	
quality	sounds	easy,	but	these	tile	systems	can	operate	
in	both	open-channel	(gravity	flow)	mode	or	in	full	pipe	
(pressure	flow)	mode.	They	can	be	carrying	clean	water	
or	sediment-laden	water.	Often	they	operate	in	the	early	
spring	when	there	is	a	risk	of	freezing	temperatures.	
Therefore,	a	robust	tile	flow	monitoring	system	is	
needed	to	do	field-edge	monitoring	in	actual	farm	
settings.	This	stop	on	the	tour	and	Figures	7-10	describe	
a	continuous,	all-season,	tile	monitoring	system	
currently	being	used	with	success	in	Ontario.
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Rural Stormwater Management 
& Collaboration of Agencies and 
Landowners
Advanced computer modelling to manage stormwater 
in urban areas is a common practice. Those who work 
in soil and water conservation need software and 
modelling, though, to understand how stormwater 
runoff acts in rural areas and how it can best be 
managed. An integrated watershed partnership of 
government, environment, health and landowners along 
the Canadian southeast shores of Lake Huron (www.
healthylakehuron.ca) is in its second and final year of 
a project to develop this type of model. Funding has 
been provided by the Ministry of the Environment 
Showcasing Water Innovations program and the Healthy 
Lake Huron partners.

The consulting team assisting with the model 
development is also a cooperative effort of consultants 
in Ontario and Minnesota. The pending model is to be 
used with PCSWMM software, which is compatible 
with SWMM software used by the US EPA. 

As part of developing and testing the model, the 
scientific outcomes of the project will include better data 
through the installation of five new monitoring stations 
in priority watersheds, increased understanding of rural 
flow systems, and more systematic understanding of the 
impacts of BMPs - determining which projects work 
best in which areas and at what scale. The project will 
make it possible for stewardship professionals, working 
with landowners, to identify and implement the most 
effective projects to reduce impacts on lakes and rivers, 
reduce health risks, reduce storm runoff and soil erosion, 
and optimize use of limited funding. The project shows 
a collaborative integrated watershed management model 
in action through the pooling of resources and the 
sharing of information.

There will be a technical workshop to discuss the project 
and the model development on July 18, 2013. Details of 
the workshop are still being finalized. Please contact the 
Ausable Bayfield Conservation Authority for details.
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Existing
grassed
waterway

Figure 11: Existing site details, Mayer farm

Design waterway cross-section
Existing waterway cross-section

Figure 12: Existing versus design waterway cross-section

Site 2a: Mayer Farm Case Study
Speaker:
▪ Brad Glasman, Supervisor, Conservation Services, 

Upper Thames River Conservation Authority

The ideal cropland conservation system often involves 
a number of different soil conservation practices 
that together reduce potential soil loss to levels that 
maintain long-term productivity while protecting 
downstream water resources from sediment and nutrient 
contamination. This case study examines how multiple 
erosion control strategies can be used to manage water, 
protect soil health and accommodate farming operations.

Field Analysis
▪ 43 hectare farm (42 ha tillable)
▪ 280 metre field slope length
▪ 2-3% slope, overall fall from east to west
▪ Clay loam and loam soils
▪ Corns-soybeans-winter wheat rotation

Erosion Concerns
Sheet and rill erosion are common across much of the 
sloping land (Figure 11). Gully erosion was a problem 
in the southern section until about four years ago when 
the landowner worked with a local contractor to repair 
the area. Grassed waterways were constructed to protect 
natural drainageways from concentrated overland flow. 
To accomplish this, topsoil that had been deposited at 
the bottom of the slope from many years of erosion was 
transported back up the hill to fill the gully and shape the 
area into a parabolic shaped channel. The area was then 
permanently vegetated with grass. 

Generally, the waterway performed well once grass 
was established. Two areas of concern still persist with 
the waterway system: the inconsistent cross-section 
continues to lead to areas of scour and lost vegetation 
(specifically, the waterway is not shallow and wide 
enough to meet slope/soil and runoff needs along some 
reaches) (Figure 12). 

In addition, headlands established along the waterway 
do not allow runoff from the field to enter the waterway, 
resulting in rill erosion parallel to the waterway channel 
(Figure 13).
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Figure 13: Headland deflects surface runoff away 
from waterway, causing rill erosion

Definitions:
Mulch-till/No-till System: Assumes minimum 30% residue left on the soil surface

after planting wheat and 60% residue left on the soil 
surface after planting corn and soybeans

Winter Wheat: Assumes red clover (or equivalent) cover crop

Figure 14: Selecting conservation choices for water erosion control

Cropland Planning Considerations
The conservation authority together with the landowner 
investigated options to correct the rill erosion beside the 
existing grass waterway and to improve the soil’s ability 
to resist erosion through increased soil health. Two 
options were considered.

All structural erosion control works consider existing 
cropping and tillage practices and attempt to work with 
or improve field operations and management. 

Using the Universal Soil Loss Equation (USLE), it was 
estimated that under conventional management 5-6 tons/
acre average annual soil loss may be expected. This loss 
is about two to three times the ideal amount. Cropping 
and tillage practices such as mulch tillage, no-till, cross 
slope farming, rotations and cover crops, as well as 
structural measures such as grassed waterways, terraces 
and water and sediment control basins, may reduce the 
soil loss due to water by 85-90% (Figure 14). 

On a typical southwestern Ontario farm, this soil loss 
reflects in a potential of 2400 lbs of available Nitrogen, 
900 lbs of Phosphorus and 3000 lbs of Potash annually 
discharging into nearby waterways.

Cropland Conservation Planning Option 1
Maintain a tillage system that includes corn, no-till 
soybeans and winter wheat with red clover underseeded. 
The goal is to retain a minimum of 30% residue on the 
soil surface after wheat planting and 60% following 
soybean planting; and using mulch tillage after wheat to 
retain a minimum 60% residue on the soil surface after 
corn planting. This system will maintain average annual 
soil loss at 3.5 tons/acre/year.

Cropland Conservation Planning Option 2
Permissible slope lengths for cross-slope farming on 2-3% 
slopes are about 120 metres. With the 280 m slope lengths 
on this field, a method to break up the slope is required to 
reduce the water movement that is causing soil erosion. 
Although contour buffer strips or strip cropping may be 
effective in controlling soil loss, this is not a management 
preference. Therefore, terraces and water and sediment 
control basins (WASCoB) are suggested. 
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Rill Erosion

Rill Erosion

Figure 16: Proposed 
terrace plan (alternatives 
to existing waterway)

Figure 15: Proposed mulch-
till/no-till and terrace plan

Existing
grassed
waterway

The Final Plan 
Following a detailed survey of the field to better 
determine the topography, a plan consisting of 
conservation tillage and cropping in combination with 
terraces was proposed (Figure 15). 

The north portion of the field will consist of two narrow-
based tile outlet terraces at 75 m spacing. About 220 m 
of terracing will protect the subwatershed in the northern 
portion of the field. The steeper south portion of the 
field will have three narrow-based tile outlet terraces at 
75 m spacing. The 540 m of terracing will protect the 
southern area and eliminate the need for the 0.5 ha of 
grassed waterways (Figure 16). Two other broad-based 
berms will be located along drainageways running 
perpendicular to the major slope. All inlets and tile 
sizing will ensure all collected runoff will not inundate 
fields longer than 24 hours.
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Figure 17: Tree sampler for un-manned grab samples at 
different water levels

Figure 18: Pipe organ sampler for 
un-manned grab samples at different 
water levels

Site 2b: Outlet Monitoring
Speakers:
▪ Ross Wilson, Ausable Bayfield Conservation Authority
▪ Pradeep Goel, Senior Surface Water Scientist, Ontario 

Ministry of the Environment

Sampling Equipment for In-the-Field 
Water Samples 
Site scale and edge of field sampling is challenging. 
In these small watersheds, flows in concentrated flow 
paths may only last a few hours and researchers may not 
have time to get out and collect the samples, or the rain 
and subsequent flow may come at an inopportune time 
(e.g., at night). Finally, even if you can get out and catch 
some portion of the event, it is very difficult to capture 
the different parts of the hydrograph: the rising limb, the 
peak and the falling limb.

One particular application was required to measure the 
effectiveness of WASCoBs. Ideally we would have a 
BEFORE, AFTER, CONTROL, IMPACT experimental 
design. However, to monitor WASCoBs we often do not 
have pre-construction data and, therefore, we are left 
trying to make an upstream/downstream comparison. 
The WASCoB effectiveness can be measured as the 
difference between the water quality of the inflow 
compared to the outflow from the basin. 

The Ausable Bayfield Conservation Authority (ABCA) 
experimented with a number of approaches for 
attempting to capture water samples without field staff 
deployment. Following is an overview of the evolution 
of the un-manned sampler since 2011. 

Tree Sampler 
This assembly (Figure 17) was installed in the basin 
of the berm. It consisted of a steel post with 500 ml 

water bottles attached at different heights with band 
clamps, collecting samples as the water level reached 
the height of each bottle. A separate bottle was buried in 
the soil with the opening just above the surface. While 
this sampler was successful, the lowest bottle tended to 
fill with sediment, 500 ml was not a sufficiently large 
sample, and the minimum spacing between bottles was 
greater than experience showed was desirable. 

Pipe Organ 
Sampler 
This assembly 
(Figure 18) is 
installed where 
ephemeral water 
flows and collects a 
sample at different 
heights as the water 
level reaches the 
bottle opening. 1L 
bottles are encased 
in 4” diameter 
white PVC sewer 
pipe and held in 
place by wooden 
wedges.

The sampler shown 
has five lengths of 
pipe (9.5”, 13”, 16.5”, 20”, 23.5”) held firmly to a chunk 
of wood (2”x10”x24”) with standard plumbing strapping 
(~31”) screwed into the wood. Stainless pins (1/8” OD 
x7”) are inserted through drilled holes (7.75” down from 
top) and bent to form a shelf for the bottles. The 1L 
bottles are inserted open side up and held in place with 
a wooden wedge (2”wedge tapering to overall length of 
8”). The entire assembly is buried in soil such that the 
top of the shortest pipe is just above the soil surface. 
Sequential pipes collect WQ sample at 3.5” increments 
of water stage. 

A newer version of the Organ Pipe sampler is being 
constructed, with reduced stage increment (50 mm) to 
increase the likelihood of collecting more samples for 
a given event. The new version will also have a Mini-
Diver level logger for improved sample time data, and 
other minor modifications.

Automatic Samplers 
Along with the Tree samplers described above, two 
GLOBAL auto samplers (Figure 19) were deployed. The 
GLOBALs were mounted on posts above the bottom of 
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Figure 19: GLOBAL auto-samplers

Figure 20: ISCO sampler monitoring water behind the 
berm at KVBAY (April 2013)

Figure 21: Berm monitoring data

the berm basin, so that they would be above the pooled 
water. The Global suction line intakes were attached 
to the Tree samplers, approximately 2 inches above 
the bottom of the Tree sampler. The GLOBAL trigger 
probes were inserted into 250 ml water bottles that were 
inverted, capped and drilled with a series of holes near 
the top. Once the stage reached the holes, the bottle 
filled with water and the GLOBAL began sampling. 
The GLOBALs filled one of two internal water bottles 
immediately upon triggering, and filled a second water 
bottle incrementally over about 24 hours (composite 
sample). The trigger probe for the first GLOBAL was 
placed about 12” above the bottom of the basin, and the 
second about 12” higher. 

The GLOBAL auto-samplers are limited by their 
ability to only collect an initial and a composite sample. 
To obtain a more detailed picture of water quality as 
the berm basin filled, an ISCO model 2700 portable 
water sampler was deployed (Figure 20), replacing 
the GLOBALs. The ISCO was located higher on the 
berm, approximately 50 feet from the Hickenbottom tile 
inlet. The ISCO can collect up to 24, 1000 ml samples 
at programmed time intervals following a water level 
trigger. The ISCO trigger was attached at the lowest row 
of holes in the Hickenbottom, and the ISCO suction line 
intake was placed inside the Hickenbottom (this was 
subsequently moved to the outside of the Hickenbottom 
as the flow through the holes in the Hickenbottom is 
discontinuous).

Typically, the Pipe Organ sample is designed to capture 
inflow samples. The Tree, GLOBALs and ISCOs sample 
the outflow.

Water Quantity and Quality Output from WASCoB 
Monitoring and the Un-manned Samplers
The water level behind the berm reached a maximum 
height of 1.129 metres, which is below the crest of the 
berm (1.386 m). Therefore, the berm captured all of the 
upstream surface runoff and prevented surface erosion 
downstream.

The peak water discharge at the inflow to the berm was 
nearly 1,000 litres per second, while the peak discharge 
at the berm outflow was only about 150 litres per second 
(Figure 21). Most of the water runoff flowed into the 
berm over a 90 minute period, but the berm captured this 
water and released it slowly over nine hours. Hence, the 
berm reduced the magnitude of the peak flow by about 
85% and delayed the transmission of flow by several 
hours. 
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Figure 22: Berm monitoring total suspended solids

The inflow into the berm filled the inflow bottle sampler 
set at the ground surface (0”) with sediment and buried 
it under an inch of sediment, so this sample was not 

submitted for analysis. The bottles positioned 3.5” and 
7” above the ground surface contained samples suitable 
for analysis (these data are referred to as the inflow in 
Figure 22). The water level at the inflow did not reach 
the bottles at 11” and 14”.

Both GLOBAL automatic samplers triggered, collecting 
initial and composite samples from 15 cm above the soil 
surface near the Hickenbottom (these data are referred to 
as outflow initial and outflow composite in Figure 22).

The water sample results for this event showed a clear 
decrease in total suspended solids concentrations 
between the inflow and outflow samples, suggesting that 
the berm is successfully retaining sediment that would 
otherwise flow into watercourses downstream. None of 
the nutrient water quality indicators showed this clear 
decrease in concentrations from the berm inflow to the 
outflow near the Hickenbottom.
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also undertaken through this network to meet current 
information needs (e.g., pesticide monitoring).

Across Ontario, ministries and organizations use this 
information to identify water resource issues, develop 
programs needed, and measure progress. Conservation 
Authorities also use PWQMN data to report to 
watershed communities and municipalities, through 
Watershed Report Cards produced every five years using 
standardized water quality indicators.

Additional Monitoring
John Schwindt, Fisheries Biologist, Upper Thames 
River Conservation Authority, and Jennifer Dow, Water 
Conservation Supervisor, Kettle Creek Conservation 
Authority, will be on site with information about fish 
and benthic monitoring programs.

The PWQMN is a long term stream water quality 
monitoring program in Ontario, designed to better 
understand the influence of land uses (e.g., agriculture, 
mining, road salting, urban development) on water 
resources. Most sampling stations are located in 
watersheds in developed regions of Ontario where water 
quality issues are anticipated and scientific information 
is needed to support water management decisions. 

Stream monitoring began in 1964 and more than 2000 
stations have been monitored, with some key stations 
sampled for over 40 years to track long term changes 
in water quality. Samples are currently collected at 400 
stations across Ontario (Figure 23) and tested for 37 
parameters including chloride, nutrients, metals, and 
suspended solids. 

All 36 Conservation Authorities collect the monthly 
water samples as a partnership in this Ministry of 
the Environment program. Additional monitoring is 
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Figure 24. AGNPS grid network for the Madter (left) and 
Holtby (right) watersheds. Arrow indicates tour stop location.

f

Site 3: Vessie Farm

Watershed Modelling
AGNPS is only capable of modelling a single watershed 
so this created the need to construct unique models for 
both the Madter and Holtby watersheds. The results can 
then be combined and analysed. For the drainage area 
contained within the Kettle Creek site, a model cell size 
of 0.1 km by 0.1 km (1 hectare) was chosen in order 
to keep the model resolution high and the results as 
accurate as possible. At this cell size, the resulting grids 
for Madter and Holtby consisted of 384 and 371 cells, 
respectively.

The overland flow and sediment transport paths were 
calculated by AGNPS directly from the DEMs. AGNPS 
flow paths are chosen based on an average slope for the 
entire cell. A cell can discharge its flow and sediments 
into one of the eight surrounding cells. Corrections to 
these flow paths were made using the actual watershed 
stream networks. Cells that contained a recognizable 
stream were set to have a standard permanent trapezoidal 
stream. Cells with no discernible stream were considered 

to have only overland flow and set to the AGNPS default 
of no definitive stream. Figure 24 shows the AGNPS-
created Madter and Holtby grid and flow networks. 

Phosphorus Sources and Transport 
from Agricultural Landscapes
The following will be a review for many of you, but 
ensures everyone is using the same language and is 
operating under the same assumptions.

Forms of P
Particulate P is bound to soil particles and moves when 
soil erosion occurs. This is the dominant source of P 
from rolling, conventionally tilled landscapes where 
erosion occurs during every rainstorm. There is some 
question about the bioavailability of particulate P in fresh 
water (estimates range from 10 to 30%), and whether 
this changes with different P soil test values. Some 
of the discrepancies probably stem from whether the 
measurements are done on freshly eroded sediments, or 
from samples collected from stream bottoms where most 
of the easily desorbable P is already gone. It is determined 
by subtracting the dissolved P fraction from the total P 
measured in a persulfate digested water sample. 

Dissolved P is defined as that which passes through 
a 0.45 micron filter, and most or all of this fraction is 
bioavailable to algae growing in water. A large part 
of this fraction is composed of orthophosphate ions 
(PO

4
3-) dissolved in water, and since this will react with 

molybdate to form a blue colour (the usual method 
of determining P concentration in a solution) it is 

Vessie Farm - 100 acres, corn, wheat and soybeans
Elgin Vessie, Landowner

Speakers:
▪ Don King, SRG
▪ Keith Reid, Agriculture and Agri-Food Canada
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often referred to as “Soluble Reactive P” or SRP. The 
remainder of the dissolved P is composed of either 
polyphosphates or dissolved organic compounds (e.g. 
sugar phosphates) that do not react with molybdate.

Sources of P in Runoff
Particulate P comes from eroded soil particles. The mass 
of bioavailable particulate P is equivalent to the mass of 
eroded soil, times the P concentration bound to that soil, 
times the proportion of that P which is bioavailable. 

Dissolved P can be desorbed directly from the soil 
when runoff water interacts with soil particles. This 
loss is proportional to the availability of easily desorbed 
P in the soil, as indicated by the soil test. There is 
often a “split-line” relationship between soil test P and 
dissolved P in runoff, with a slow increase in dissolved 
P as soil tests increase in the low end of the range, and 
then much higher increases from the same soil test 
change at the high end of the range.

Other sources of dissolved P are dissolution from 
applied fertilizer, manure or crop residues, particularly 
where they remain on the surface of the soil. The 
amount of dissolution will vary with the rate of applied 
P, the solubility of the P in the material, and the time 
following application (solubility will decline as the 
material interacts with the soil, or it may increase as 
organic P forms are mineralized).

In the past, it was assumed that since P bound tightly 
to soil particles, that dissolved P would be a relatively 
small part of P losses from the landscape and that 
reducing soil erosion would effectively mitigate P losses. 
It has become evident in the past couple of decades that 
this is not the case, at least not in all locations, and that 
dissolved P can be the dominant form of P exported 
from some landscapes. Contributors to this trend 
include:
▪ increases in soil P fertility from long-term additions 

of fertilizer and manure; 
▪ aggressive erosion control measures that reduced 

particulate P losses but did little about dissolved P; 
▪ surface application of P fertilizer in reduced-tillage 

or no-tillage systems rather than incorporation or 
banding; and 

▪ increased connectivity of large areas of the 
landscape through drainage improvements.

P Transport
Transport pathways for P losses may be overland flow, 
subsurface flow through tile drains, or subsurface lateral 
flow through the soil matrix. These pathways will only 

operate if there is water movement in that pathway, so a 
relatively small proportion of annual precipitation will 
contribute to P transport. Furthermore, there may be 
flow occurring that “dead-ends” within the landscape 
and never reaches surface water.

Overland flow will occur when the rate of precipitation 
exceeds the rate the soil can absorb water, or when the 
soil receiving precipitation is already near saturation. 
The first mechanism, termed Hortonian flow, will 
generate runoff from a large part of the landscape at 
once and is typical of intense summer thunderstorms. 
The amount of runoff generated will vary with the soil 
texture and cover, and is highest in clay soils under 
row crops and lowest in sandy soils under forages. The 
second mechanism will only generate runoff from the 
lowest parts of the landscape, where the soils are already 
wet. In this situation, only the area immediately adjacent 
to a stream will generate runoff unless there is a very 
large storm, so most of the landscape contributes P 
runoff very infrequently.

Subsurface tile flow carries P that has been transported 
from the soil surface down to drainage tiles through 
macropores, and then out through the drains to an outlet 
to surface water. Both particulate and dissolved P can be 
carried through this pathway. Macropore flow directly 
into the tile will only occur from a relatively narrow band 
directly over the tile (about 1 m in width), so does not 
involve the entire field area. Not all of the water in tile 
drains will be transporting significant amounts of P, since a 
significant part of the flow will have travelled through the 
soil matrix before reaching the tile and any P in that water 
will have been effectively filtered out. The proportion of 
macropore and matrix flow reaching the tile will vary with 
the soil texture, with matrix flow dominating in sandy 
soils while macropore flow dominates in clay or clay loam 
soils. Techniques to quantify this partitioning in different 
soil types are under development.

Subsurface lateral flow can occur where the P sorption 
capacity of the soil is very low (i.e., coarse sands and 
gravels) and the P additions have been very high so the 
soil’s capacity to hold more P is saturated. In this case, P 
can be carried down through the soil to a shallow water 
table and then laterally to surface water. This occurs 
in some parts of the DelMarVa peninsula. None of the 
soils in Ontario are close enough to P saturation for this 
transport pathway to be a concern.

Critical Source Areas
It is quite possible to have parts of the landscape that are 
potentially large sources of P, but that do not generate 
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Table 1: Structure of the component P Index

Source Factor Transport Factor
Particulate P (Soil Erosion x Bioavailable P concentration in sediment) X Sediment delivery through surface runoff

Dissolved P release from soil (soil P concentration) X Runoff
Particulate P (Soil Erosion x Bioavailable P concentration in sediment) X Sediment delivery through tile

Dissolved P release from soil (soil P concentration) X Macropore flow through tile
Subtotal = Inherent risk of P loss

Dissolved P release from fertilizer X Runoff
Dissolved P release from fertilizer X Macropore flow through tile

Dissolved P release from manure or other materials X Runoff
Dissolved P release from manure or other materials X Macropore flow through tile

Subtotal = Applied risk of P loss
Sum = Total risk of P loss

any runoff that reaches surface water, while other parts 
of the landscape generate large amounts of flow but 
have very little P to release. Neither of these situations 
represents a high risk to surface water quality. A Critical 
Source Area combines a high risk of runoff with a large 
source of P. Mitigation of P losses from these areas will 
have a large impact on water quality improvement. 

In areas that are dominated by surface runoff, these 
Critical Source Areas can represent a small part of the 
landscape. For example, in a Pennsylvania study, 80% of 
the P losses came from less than 10% of the watershed 
area. The situation changes where most of the landscape 
has been tile drained, since a much larger part of the 
landscape is connected with surface water. Successful P 
management will be different on tile drained fields than 
on fields with only surface runoff as a concern. 

Predicting the Risk of P Losses to Surface Water from 
Farm Fields – the P Index and Similar Tools
We could approach the identification of high risk 
areas for P loss by developing mechanistic models of 
P loss but, while they have the advantage of returning 
a prediction of quantity of P loss, they suffer from 
the challenges of complexity and high data input 
requirements. This renders them unsuitable for routine 
use by field practitioners. An index approach that returns 
the relative risk of P losses with much lower input 
requirements, is much more likely to be adopted by 
farmers. Our challenge is identifying the right balance 
between complexity, accuracy and ease-of-use.

This balance seems to be served best by a Component 
P Index, where different aspects of P loss are treated as 
individual components, each of which is calculated as a 
source factor multiplied by a transport modifier. These 
components are then summed to represent the total risk 
of P loss from a field. I have chosen to include subtotals 

within that summation for inherent risk of P loss (from 
the conditions in the field prior to any P fertilizer 
applications) and risk of P loss from applied materials 
(fertilizer, manure, or other materials). 

Table 1 shows the structure of the component P Index.

This simple structure becomes more complex to 
implement when you consider that there is a significant 
level of detailed input required to estimate the amount of 
soil erosion, the release of dissolved P from either soil or 
applied materials, and the volume of runoff (either with 
or without tile drains). The P loading to a stream will also 
be proportional to the size of the area contributing runoff 
to that stream, so it is critical to determine the width of 
the contributing area under different weather conditions. 

Considerable work has already been done on various 
components of P loss from the landscape, but there 
are significant gaps remaining that prevent a complete 
picture of risk. The key gaps include:
▪ P export through tile drains, particularly the 

contribution of macropore flow directly from the 
surface to the tiles.

▪ Contributing areas for surface runoff, as affected by 
seasonal variations in soil and climate conditions.

▪ Correlation of risk of P loss at a field scale with 
water quality and P losses at larger scales.

▪ Validation of P Index predictions against measured 
P losses or P concentrations in surface water.

▪ Impact of P application method on P losses.

A confounding factor is that, while much of the existing 
research provides good data on relative P losses with a 
component, there is no framework to allow comparisons 
between different components. As a result, constructing 
a complete P Index that correctly identifies the risk of P 
losses from the landscape is very challenging.
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McCutcheon Farm - Demonstration of Vegetated Filter Strip 
Systems for Nutrient Management  Regulation
McCutcheon Farm - 100 acres, corn, wheat and 
soybeans; cow/calf operation

Speakers:
▪ Harold McCutcheon, Landowner
▪ Craig Merkley, Upper Thames River Conservation 

Authority

Vegetated Filter Strip (VFS) systems are a low cost 
alternative for livestock operators to deal with runoff 
from their barnyards. A VFS system treats agricultural 
runoff (impacted by animal manure) by reducing the 
loading of nutrients, organic matter, pathogens and other 
associated contaminants. A VFS system is essentially 
a wastewater treatment system where runoff from 
outdoor livestock yards and solid manure storages is 
collected, stored for a short duration and then released 
as sheet flow onto a grassed area to allow infiltration 
and uptake of water and nutrients by growing plants. 
The VFS system is designed to be “zero discharge”. 
This means that the VFS system accommodates all of 
the agricultural runoff that it receives. The system can 
be a low cost alternative to expensive runoff collection 
storage tanks.

To provide environmental assurance that a properly 
designed and constructed VFS will perform, the 
UTRCA installed two of these systems in partnership 
with OMAFRA in 2004 at the Harold McCutcheon 
and Duffin (Triple D Farms) sites, near London. The 
objectives are to:
▪ Evaluate whether there is any discharge moving off 

the end of the VFS
▪ Assess the horizontal movement of liquid runoff 

within the soil profile of the VFS
▪ Measure quantity of runoff collected on the pad and 

quantify the amount that leaves the VFS, if any
▪  Evaluate quality of runoff moving into storage 

(baseline), quality of runoff moving out-of-storage 
(settling basin) and quality of runoff reaching lower 
end of VFS or moving off end of VFS (if there is 
any discharge)

A secondary objective of the project is to test the 
design criteria for VFS systems outlined in the new 
manual (Vegetated Filter Strip System Design Manual, 
OMAFRA Publication 826). The manual was used as a 
guide to help select project sites and provide technical 
design and construction information.



19

Field Tour, June 13, 2013

Upper Thames River Conservation Authority – Watershed 
Conservation Centre

Fast Facts
▪ 50+ year life expectancy
▪ 36,000 sq ft
▪ Construction costs $9.6M ($265 sq/ft)
▪ Total costs $12.3M (on budget)
▪ Major construction costs ($3,840,000):
 •	 Concrete - $1,800,000
 •	 Glass - $800,000
 •	 Stone - $500,000
 •	 Structural steel - $320,000
 •	 Flooring - $215,000
 •	 Roofing - $205,000
▪ Almost 38% of the construction costs are concrete/glass/stone/steel - durable, low maintenance materials - 

links to the guiding principle of “long term fiscal responsibility”
▪ Mechanical and electrical systems are designed to reduce energy use by 67% over the minimum requirement 

for energy efficient buildings as determined by the Model National Energy Code for Buildings. We will recover 
the premium for the green initiatives within 4-6 years. In time, the energy savings alone will pay for the capital 
cost of the building.

▪ Allowance for growth with growth connection
▪ Designed to achieve LEED platinum certification

What is LEED?
▪ LEED (Leadership in Energy and Environmental Design) is North America’s premier green building rating 

system. Administered by the Canada Green Building Council (CaGBC), this third-party rating system awards 
points to buildings according to the sustainable features they incorporate in six categories: 

▪ Sustainable sites
▪ Water efficiency
▪ Energy and atmosphere
▪ Materials and resources 
▪ Indoor environmental quality
▪ Innovation and design
▪ Credits and prerequisites are organized into the above categories with the level of LEED certification based on 

the total point score achieved in these areas. 
▪ Four levels of LEED certification: certified, silver, gold or platinum.

WCC Photos: Tom Arban Photography
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Speaker Biographies

Brad Glasman
Upper Thames River Conservation Authority
Brad Glasman is a graduate of water resources 
engineering from the University of Guelph in 
1983. He has spent most of his career as part of the 
watershed stewardship team at the Upper Thames River 
Conservation Authority. Brad maintains a strong field 
presence, working day-to-day with local producers in 
developing and designing erosion control plans and 
structures and helping to solve other environmental 
concerns in an effort to protect and enhance surface and 
ground water quality. In 2008, he had a hand in creating 
the OMAFRA Agricultural Erosion Control Structures 
- A Design and Construction Manual as well as the 
recently produced booklet Controlling Soil Erosion on 
the Farm – A practical guide to help Ontario farmers 
solve soil erosion problems. Brad is a recipient of the 
Arthur D. Latornell Award of Merit presented by the 
Soil and Water Conservation Society.

Pradeep Goel
Ontario Ministry of the Environment
Dr. Pradeep Kumar Goel is currently working as Senior 
Surface Water Scientist at the Ontario Ministry of the 
Environment. He also holds Adjunct Professor Position 
at School of Engineering, University of Guelph. He 
received a Ph.D. in Agricultural Engineering from 
McGill University in 2003. The focus of his current 
work is on nutrient management, nutrient transport, 
watershed modeling, climate change, Agricultural Best 
Management Practices evaluation, and assessment of 
impact of land management practices on water quality. 
He was also involved in the development of technical 
guidance for Source Water Assessment related to the 
Clean Water Act. He was also member of the Technical 
Committee of the Lake Simcoe phosphorus Assimilative 
Capacity study. In 2007 and 2008, Pradeep was acting 
co-ordinator of Provincial Stream water Quality 
Monitoring Network (PWQMN) program. He has more 
than 25 years experience in soil and water conservation, 
hydrology and contaminant movement in Canada and 
abroad. He has authored or coauthored more than 85 
research papers, conference publications, and technical 
reports. He has received several awards and scholarships 
for professional achievements and academic excellence.

Don King
SRG
Don King, M.Sc., CCA-ON, is a Research Agronomist 
with the Soil Resource Group in Guelph. SRG is a 
resource management-consulting firm conducting 
applied research in the agricultural and environmental 
sectors and providing land resource services to 
government agencies and landowners. As a senior 
member of SRG, he conducts on-farm research projects 
to evaluate the environmental impact of agricultural 
production to help determine improved farming 
practices. 

Kevin McKague
Ontario Ministry of Agriculture and Food/
Ontario Ministry of Rural Affairs
Kevin McKague, P.Eng, CPESC, is an Agricultural 
Engineer with the Ontario Ministry of Agriculture and 
Food/Ministry of Rural Affairs, based out of Woodstock, 
Ontario. His work experience since 1984 within 
Conservation Authorities, private consulting, and the last 
12 years with OMAF/MRA, has focussed on rural soil 
and water conservation and rural non-point source water 
quality monitoring and modelling.

Craig Merkley
Upper Thames River Conservation Authority
Craig Merkley works in the Conservation Services Unit 
of the Upper Thames River Conservation Authority. 
He works primarily with landowners, agencies and 
organizations on agricultural research and demonstration 
projects aimed at improving and protecting water quality 
in the watershed. Craig graduated from the University of 
Guelph in 1980.
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Tom Prout
Ausable Bayfield Conservation Authority
Tom Prout has a strong rural background and continues 
to maintain his connection to farming through a share-
cropping arrangement of the farm where he lives and 
which has been in his family since 1979. In 1974 
he obtained his B.Sc.(Agr.) from the University of 
Guelph. In 1997 he obtained his Masters degree in 
Public Administration from the University of Western 
Ontario. He has been a member of the Ontario Institute 
of Agrologists for over 35 years and maintains the 
designation of Professional Agrologist. Earlier this 
year he was awarded the Certificate of Distinguished 
Designation by the Ontario Institute of Agrologists. 
Tom is the Canadian Region representative to the 
Soil and Water Conservation Society, an international 
organization that has been promoting private landowner 
soil and water conservation since 1946. From 1974 
until 1980 he worked for a number of Conservation 
Authorities across Ontario. Since 1981, Tom has held his 
current position of General Manager/Secretary-Treasurer 
of the Ausable Bayfield Conservation Authority. 

Keith Reid
Agriculture and Agri-Food Canada
Keith Reid was raised on a mixed farm in Bruce County, 
Ontario, before heading off to the University of Guelph 
to earn his B.Sc.(Agr.) in Soil Science. Following 
graduation, he worked in agribusiness and operated 
a small farm, before joining the Ontario Ministry of 
Agriculture and Food as a Soil Conservation Advisor. 
During his 22 years with OMAF, he had the opportunity 
to contribute to the development of the Environmental 
Farm Plan, the Best Management Practices series 
of booklets, and the Nutrient Management Act and 
Regulations. As Soil Fertility Specialist, he was the 
lead author and editor for the Soil Fertility Handbook. 
In 2011, he crossed the street to join Agriculture and 
Agri-Food Canada, where he works as a Soil Scientist 
in the Science and Technology Branch. His current 
work is focused on efficient use of nutrients to strike the 
optimum balance to maximize returns to farmers while 
minimizing environmental impacts.

Ross Wilson
Ausable Bayfield Conservation Authority
Ross Wilson was raised on a mixed family farm in Kent 
County Ontario, spending free time in the local creeks 
and forests. He graduated with a Bachelor of Science 
degree from the University of Guelph and a Master of 
Science (Agriculture) degree from Dalhousie University/
Nova Scotia Agricultural College. Ross has worked 
with various natural resource agencies (Conservation 
Authorities, Universities, provincial/federal ministries 
of Agriculture) over a 25 year period, most recently 
with the Ausable Bayfield Conservation Authority. As a 
long standing Professional Agrologist with the Ontario 
Institute of Agrologists, Ross’s work has focussed 
on the efficient use of soil and water resources in an 
agricultural landscape, without significantly impacting 
other uses of these same natural resources.
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