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We wish to thank the members of the Environmental Advisory Board for their 
attention to our thoughts and presentation to these Water Act Hearings. 

The Southwest River Nitrates Stakeholders group was created as a committee of 
the Kensington North Watersheds Association to operate a pilot project that 
would create a plan to reduce nitrates in the upper watersheds of the Southwest 
River, an estuary connecting to New London Bay along Prince Edward Island’s 
North Shore. Over a period of 30 months the committee met with numerous 
experts from different federal and provincial government departments as we 
discussed issues and information, and debated possible solutions and 
components of a plan to reduce nitrates in ground water and surface water in the 
pilot area.  

The PEI Federation of Agriculture was a partner with Kensington North 
Watersheds Association (KNWSA) for this project. Funding for the project was 
provided by the PEI Dept. of Environment, Energy & Forestry.  

The creation of this project was due to recommendations from the Report of the 
Commission on Nitrates in Groundwater, June 2008, specifically that Government 
should contribute funding for watershed planning initiatives (for drinking water 
and surface water quality protection) across the province. 

The upper watersheds of the Southwest River were selected by the committee 
and provincial representatives due to their intense agricultural land use, the 
predominant family farm operations, the elevated nitrate levels in some wells and 
the history of anoxic activity in the upper Southwest River estuary. 

Our Adaptive Plan will be submitted to the Environmental Advisory Board as an 
addendum to this presentation. 

 



G) Drinking Water 

The table below shows some nitrate concentration values in the 3 pilot 
watersheds. Although these are just a sample of some of the wells in the area, it 
does indicate that there are some high nitrate values in the area.  

 

 
Average N –
Nitrate Level 

(mg/L) 

Maximum N-
Nitrate Value 

(mg/L) 

Number of 
Samples 

Southwest River  4.62 13.2 29 

Tuplin Creek  5.45 10.3 27 

Durant Creek 5.16 7.5 7 

Based on private well data in year 2008 to 2011 

 
Table 1 - Nitrate concentrations in drinking water wells in the pilot area. Source:  PEI Environment, Labour and Justice 
Drinking Water Quality Application (http://www.gov.pe.ca/environment/index.php3?number=1040595&lang=E) 

 

Additional facts regarding drinking water wells and nitrate concentration include:  

• The guideline for nitrate in drinking water quality is a concentration of 10 
mg/L 

• In recent years, on average for PEI,  
– 3.5 to 4.5% of wells exceed 10 mg/L guideline 

• In some PEI watersheds, as many as 10 to 15% of wells or more of wells 
may exceed the drinking water guideline 

• Treated water can bias the database 
• Well water values may not reflect exact average groundwater values as: 

– Wells shut out some of the shallower water 
– Most wells are close to septic systems 

 

 

 



H) Surface Water 

The following graph shows the breakdown of nitrate loadings from various 
sources based on modeling the crops, rotations, forest cover, septic systems, and 
other nitrate inputs.  The actual amounts from various sources may vary from this 
graph, but not by a great amount.  The graph is useful in demonstrating where we 
as a community may most effectively place our efforts and resources to reduce 
the impact of nitrate leaching. Agriculture is not the only contributor to the 
nitrate load. That is very clear, and reducing the nitrate load from other sources 
was a big part of our discussions.  

 

 

  

 

Figure 1 -  Sources of nitrate loading in pilot watersheds. Source: PEI Environment, Labour and 
Justice. 

 

 



Key Indicators 

The following key indicators can be observed and quantified to compare nitrate 
levels and observe trends over a period of several years. 

- Nitrate readings in well water.  
- Frequency of anoxic events   
- Nitrate readings in surface water.   

 

Our meetings consisted of questioning government experts on a wide range of 
nitrate related issues, asking for further data, and requesting models of nitrate 
loading for different management scenarios.  

Topics that our committee examined, modeled, and reported on were identified 
under broad categories. 

Land Use 

 -     reducing potato acreage under 2 or 2.5 yr. crop rotation, 

- Retirement of sensitive land, thus reducing cultivated acreage 
- Reforestation of marginal land, hedgerow creation and improvement, to 

capture nitrates and reduce cultivated acreage while reducing erosion as 
well 

- Continued work by watershed group to reforest riparian zones and 
restore wetlands, plus assist in other tree planting programs. 

- Spring ploughing versus fall ploughing and the effects of nitrate carry 
over for the next crop, 

- Increased implementation of catch crops, a planted crop that would 
carry over residual nitrogen from one cropping year to the next in order 
to reduce nitrate leaching, 

-  
Potato Varieties 

- Increasing the use of the Prospect variety of potatoes or other low 
nitrogen use varieties where possible.  

- Examining the effects of hypothetical varieties with a very low nitrogen 
requirement 



 
Knowledgeable Nutrient Management 

- The effects of managing nutrients more efficiently and the potential of 
reduced nitrate impact 

-  
 Septic Systems and Minimum Lot Size 

- Examining what the minimum lot size requirement would be in order to 
have a neutral effect on nitrate loading from septic systems 

- Alternative waste water systems, such as nitrogen removal technology 
for waste water, composting toilets, separate black water storage that is 
pumped and trucked from a lot rather than processed with a septic on 
site. 

 

Sea Lettuce Removal 

- The effects of removing sea lettuce (ulva) from estuaries on anoxic 
event occurrences, 

- The benefit of removing sea lettuce from shorelines where it is causing 
the most human discomfort due to odour. 

 

Education and Awareness of Nitrate Issues 

- Feasibility and effectiveness of the following; 
o Open meetings for farmers, landowners, processors, citizens on 

current development on nitrate issues, 
o Occasional articles in newsletters, media, on nitrate issues, 
o Government fact sheets , 
o Education for youth on nitrate issues. 

 

The Committee Supports Additional Research for  

- genomic research for potato varieties,  
- development of a process for variable application of nitrogen fertilizer  
- additional agronomy research for catch crops, tillage techniques, etc. 



 

Many of these topics, once modeled, demonstrated only marginal effects on 
reducing nitrates in groundwater and surface water. Included on this list is 
reducing the amount of land under a 2 or 2.5 year potato rotation, retirement of 
sensitive land, and even spring ploughing. 

Interesting developments have occurred regarding the acreage of potatoes 
grown.  Our committee could not recommend a reduction in potato acreage, as it 
is an unpopular topic in the potato industry and likely very hard for communities 
or governments to implement.  

The great increase of grass waterways, berms, strip cropping, and grass headlands 
in recent years has in fact resulted in a significant amount of land being retired 
from production. One farmer has reported that a 44 acre field that once was all 
farmed now has only 28 farmed acres, after grass waterways and other 
management practices have been applied. Similar situations are true in most 
fields on most farms. It would be very interesting to see the calculations for 
reduced acreage in cultivation in recent years. This good news story, as are many 
good agri-environmental stories, is lost in our media culture that thrives on bad 
news. 

The good news starts with the recent trend that nitrate levels may have peaked 
and are slowly declining in ground water and surface water. The possible reasons 
include: 

- Residual nitrates from the peak potato production period of the mid 
1990’s are now passing through the water table, 

- Nitrogen use in units per acre or hectare have decreased due to better 
nutrient management, 

- Real acreage may have also decreased due to more grassed headlands, 
grass waterways, and other soil conservation structures. 
 

Since the time of the publication of our plan in February 2013, more work has 
been done on many of these issues, and future results may differ. 



From our work, we can offer the following recommendations with a high level of 
confidence. 

1). Knowledgeable Nutrient Management 

The affects of Knowledgeable Nutrient Management on nitrate levels is known to 
be significant. By carefully examining information such as soil sample reports, 
cropping history, nitrogen content of ploughed in crops (especially forage), 
manure application, and crop requirements, precise agricultural lime, fertilizer 
recommendations, and other accompanying management practices can be made. 
The result is the optimal application of nutrients, with less excess, less nitrate 
leaching, and cost savings for the farmer. This practice is present with the 4R 
program through the Canadian Fertilizer Institute, and to a greater degree of 
sophistication through the LogiAg program and more recently FCC software. 
Although these programs exist, uptake in the agriculture community is low, 
perhaps due to the initial cost of creating a Nutrient Management Plan, or the 
fear of the possibility of decreased yields. Government incentives for creating 
nutrient management plans exist, but again, uptake is low. 

Recently, potato processors have being paying bonuses based on the specific 
gravity of potatoes. The precise management of nitrogen and potassium fertilizer 
has a greatest influence on specific gravity, thus rekindling interest in nutrient 
management. 

Recommendation 1- We recommend that incentives be created to 
facilitate the introduction of nutrient management on farms. The 
incentives could be in the form of increased rebates for the creation 
of nutrient management plans, or subsidizing the cost of a qualified 
agronomist. 

 

 

 



2. Low Nitrogen Consuming Potato Varieties 

There have been recent very significant advances regarding low nitrogen potato 
varieties. The crop share of the Prospect variety is constantly growing. In 2015, 
approximately 10,000 acres of Prospects were grown on Prince Edward Island, up 
from 7000 acres in 2014. The nitrogen requirement for Prospects is 120 units of 
N, while the traditional long storage Russet Burbank variety uses 180 – 200 units, 
resulting in a substantial nitrogen load and thus a reduced impact on 
groundwater and surface water. The potato industry is to be commended for this 
partial transition, as it not easy, as the Prospect variety requires additional special 
management.  

There still exists a great deal of resistance from the Quick Service Restaurant 
sector toward any variety other than Russet Burbank, which stores very well, but 
is a notorious inefficient user of fertilizer. There are other variety options 
available that can meet the storage and production requirements of potato 
processors. An example is a variety that is being developed on PEI by local potato 
plant breeders Robert and Joyce Coffin. Their variety, 7-11, which is commencing 
field trials in 2016, has the breakthrough characteristic of establishing a symbiotic 
relationship with certain bacteria in the soil that fix nitrogen from the atmosphere 
and exchange it with the plant in return for other nutrients. The result is a huge 
reduction of nitrogen fertilizer required.  

This traditionally bred variety also has the characteristics of storing well and out-
yielding Russets. If a variety such as this were to replace the current Russet 
variety, the nitrate problem in the Kensington North area and other agricultural 
watersheds on PEI would be drastically reduced, and in many areas totally 
eliminated.  

The potential problem is that it may not be identified as a Russet variety, and may 
not be approved by the big players in the Quick Service Restaurant industry.  

Inefficient nitrogen fertilizer use is but one of several environmental traits that 
can be addressed with potato varieties. Blight resistant varieties reduce the 
requirement of fungicide use. Shorter season varieties improve the success rate 



of cover crops growing after harvest. In order for these varieties to succeed, they 
must also be profitable for farmers, and they must overcome consumer resistance 
that has been created by popular variety branding.  

Our task is a daunting one. We must reach out to the QSR industry and their 
customers and encourage acceptance of potato varieties that will reduce the 
impact of potato production in our watersheds and that can deliver the quality of 
potato product desired. This must be done in a delicate fashion that does not 
upset the QSR industry and jeopardize Prince Edward Island’s market for 
processed potatoes, but emphasizes the importance of good environmental 
stewardship from each link in the food chain. 

Recommendation 2 – We recommend that the Government of Prince 
Edward Island join, and perhaps lead, a coalition of groups that will 
promote potato varieties that will reduce the impact of nitrates and 
other environmental indicators, while supplying the industry with 
high quality product and good  economic return.   

 

3. Bringing Nitrate Research Together 

Recently we have observed many research efforts that are independently 
examining nitrates on Prince Edward Island, often working in isolation of each 
other. Dr. Cathy Ryan from the University of Calgary has led a research team 
studying the impact of nitrates on our sedimentary bedrock groundwater. The 
Northumberland Strait - Environmental Monitoring Partnership is conducting high 
quality research on the impact of nitrates in several Prince Edward Island 
Watersheds. Agriculture and Agrifood Canada researchers continue work on 
many nitrate related issues, as does our provincial government. Kensington North 
and other watershed groups in cooperation with provincial freshwater biologist 
Cindy Crane, have volunteers, River Monitors, that record daily the presence of 
anoxic activity and accompanying weather conditions, in order to better 
understand anoxic patterns.  

https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwic0diT_6HJAhUEqh4KHYnmD7UQFggcMAA&url=http%3A%2F%2Fwww.cwn-rce.ca%2Ffocus-areas%2Fcanadian-watershed-research-consortium%2Fnorthumberland-strait-environmental-monitoring-partnership-norst-emp%2F&usg=AFQjCNGmZg7LRDLfVps3QIuekl-r-al8bQ&sig2=wgatDn79cR6qPTvAShAdKw&bvm=bv.108194040,d.dmo


What seems to be lacking is a unified group that brings these works together and 
actually helps create policy and plans to reduce nitrates in our groundwater and 
surface water. 
 
Recommendation 3 – We recommend that a group be formed to bring 
together the various research being done on nitrates in groundwater 
and surface water on Prince Edward Island, so that the lessons being 
learned can be implemented in our watersheds in a timely and 
effective fashion. 
 

 

Water Management and Cropping Systems 

Part of our examination of nitrates has involved the work of local agronomist 
Harvey Cairns tracing the movement of nitrates in soils under different fertilizer 
regimes. Over a period of three years, monthly soil sampling during the growing 
season was done in the top layers of soil in a wide variety of cropping systems to 
trace nitrate movement. Although a final report is not yet complete, interesting 
trends in nitrate movement are being observed and identified.  

One of the greatest influences on nitrate movement is the availability of water to 
the crop in a timely fashion and in adequate amounts. Putting all the nitrogen in 
the ground at the time of planting may increase the amount of nitrogen leached 
during the growing season, due to variable rainfall from year to year. More than 
one application of N accompanied by adequate water by either rainfall or 
irrigation seems to result in reduced leaching of nitrates. 

A review of global water procurement practices demonstrates there is potential 
for surface water collection in addition to well extraction, especially in drought 
stressed areas. If there exists any long term risk that drinking water reserves 
could be stressed by agricultural use, a review of alternative water sourcing 
strategies should be conducted to identify risk mitigation strategies. 
 



Parallel with water sourcing is soil management, organic matter levels, and the 
soil’s ability to buffer water and make less go further. Soil management (in 
addition to nutrient management which is somewhat more chemically oriented) 
practices must be directed at both nutrient and water efficiency. Without soil 
management we may work soils to a point where they require more water 
instead of less. Where we speak to the importance of nutrient management we 
need to explicitly point to chemical, physical, and biological management.  

 
In the end we are talking about looking at the entire production system and how 
it uses water. A systems based approach captures soil, rotation, tillage, etc to 
separate out water efficient systems from water inefficient systems. Organic 
matter building rotations may have to be pushed/subsidized in parallel with 
changing water policy to temper water demand over the long run. A review of 
multiple production systems (organic, conventional, no-till, etc) needs to be 
conducted to quantify which are more costly insofar as we can speculate water 
will at some point have a tangible economic value. 
 

Recommendation #4 – We recommend that research be examined 
and conducted on cropping as a whole, involving crop rotations, 
tillage techniques, nutrient management and water management, to 
maximize the productivity and sustainability of our soils, our ability to 
profitably grow safe food, and to manage our water resource. 
 

Thank you for your attention. We would be pleased to answer questions to the 
best of our ability.  
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