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Goal of EWRP

Primary goal: to identify ecologically 
valuable options for future wetland 

restoration projects within four 
tertiary basins of the Cornwallis 

River Secondary Watershed.  



Study Area
• In consultation with NSE and NSDNR, a Study Area 

was determined.

• The Study Area is comprised of four tertiary basins 
(1DD-2-B,C,J and L), encompassing approx. 100km2 

of degraded watershed area.
• The Study Area incorporates the following 

characteristics:
 Land comprises extensive agriculture, small scale rural residential 

development
 Located along the main branch of the Cornwallis River
 Located in the mid-to-upper reaches of the secondary watershed, which 

increases the likelihood of high ecological value restoration opportunities





Cornwallis Watershed
• The Cornwallis River originates within the Caribou Bog just 

west of Berwick and flows eastward where it discharges into 
the Minas Basin. 

• Total Watershed size 35,280 hectares.
• The lower 15km portion of the River, beginning just west of 

the eastern border of Kentville, is tidal. 
• The Cornwallis Watershed is a highly degraded watershed: 

ranked as highly degraded in each threat category- water 
quality, in-stream habitat, rate of hydrologic change and 
surface erosion (2014 NSE Dalhousie Watershed Report 
Cards).

• The Annapolis River First Nation submitted the application in 
2016 requesting the name of the river be changed to 
Jijuktu'kwejk, which means narrow river.



Watershed Health
• Agriculture is, with increasing frequency, listed as a 

major contributor to sources of water pollution within 
a watershed:
“Agricultural operations can contribute to water quality deterioration 
through the release of several materials into water: sediments, pesticides, 
animal manures, fertilizers and other sources of inorganic and organic 
matter. Many of these pollutants reach surface and groundwater resources 
through widespread runoff and percolation and, hence, are called "non-
point" sources of pollution” (Food and Agriculture Organization (FAO), 
1996).

• An historical trend of converting “natural areas” 
(wetlands, forested and riparian areas) to agricultural 
land has occurred throughout the majority of the 
Study Area.   



Watershed Health
• Water on the landscape was “managed” to improve 

farming conditions. 
• Water is utilized from tributaries and the Cornwallis 

River for irrigation, but historically, the water table 
was also lowered across the landscape to promote 
commercial agriculture.  This was achieved by 
removing or re-directing natural surface water 
features such as:

- wetlands
- watercourses
- ephemeral streams, swales and springs

• Removal of wetlands if typically achieved by 
“draining” practices i.e. ditching (often straight 
channels), and/or sub-surface tiling.



Watershed Health
• Soil mapping within the Study Area indicates that land is 

predominantly poorly or imperfectly drained. In 
comparison to other agricultural areas in NS, there 
appears to be few instances of surface drains present, so 
subsurface drainage is expected to be the dominant 
method to drain land.  

• The agricultural areas within the Study Area source many 
tributaries which drain southward into the Cornwallis 
River.

• Many of the larger tributaries comprise extensive forested 
buffers (50-100m wide). However, due to their linear 
characteristics, these features were likely modified 
(dredged) in the past, or may have existed as throughflow 
seepage wetlands.



Watershed Health



Watershed Health



Watershed Health
• Various water quality programs have been completed in 

2003 (Acadia and Dillon Consulting) and 2014 (Acadia) 
within the Cornwallis and its tributaries. General outcomes 
indicated that total nitrogen, phosphorous and fecal 
coliforms either exceeded Environment Canada or CCME 
Protection of Agricultural Use levels, with tributaries to the 
north of the Cornwallis exhibiting higher levels.

• Wetlands, riparian zones and woodlands are known to 
deliver the following ecological services:

- regulation of water quantity
- flood control water quality improvement 
- sediment and nutrient removal and transformation 
- alteration and reduction of contaminants and some pathogens



Watershed Health
• Based on the characteristics within this Study Area, water 

quality issues and impacts to down gradient surface water 
systems (notably the Cornwallis River) are likely to occur 
(in part), as a result of upstream land degradation 
associated with agricultural land use. 

• This Study enables us to identify opportunities to improve 
water quality in the tributaries and the Cornwallis River, 
and improve overall watershed health.

• Wetland restoration is one method to achieve 
improvement, however completion of such projects in 
commercially viable landscapes such as this has its 
barriers. This Study considers various options that can be 
considered to overcome these barriers.



EWRP Study Components
Geo-spatial analysis:
interpretation of multiple GIS datasets to identify 
potential wetland areas that are not mapped, and 
areas where wetlands may have once occurred.

• Development of a Potential Wetland Layer (PWL)
• Overlay PWL upon aerial imagery, mapped 

wetlands, watercourses and DNR flow 
accumulation channels to understand water 
movement

• Overlay PWL with DNR drainage class layer 
(derived from detailed soils mapping).



EWRP Study Components
Aerial Photograph Interpretation:

• Identify intersections between the PWL and 
where human activities have occurred.

• Identify opportunities for wetland restoration 
and other methods of water detention upon 
the landscape.



Agricultural Land



Wetland and Watercourse Databases



Geo-spatial Data Included (2% slope)



Drainage Class Layer



Restoration Challenges in the Cornwallis 
Watershed

Problem: Degraded, highly active agricultural 
watershed, with water quality issues. Limited land 
resource available = limited wetland restoration area 
potential.

Solution: Identify different restoration opportunities, 
that are smaller in size, and spatially distributed 
throughout the Study Area.

- Four “Opportunity Types” were identified to 
achieve this objective:



Site Evaluation Methods
Water Detention
• Conversion of land (either forested or agricultural), to features 

which intercept and store water which has been sourced from 
up-gradient agricultural land uses.
– Constructed wetlands strategically placed to capture water from 

agriculture
– Shallow vegetated areas and deeper (1 m max) standing water
– Possible water control structures at outflow
– Can be constructed to attract birds and wildlife
– Can be utilized as an irrigation source for farmers
– Located down gradient extent, or at the edge of agricultural fields 

to avoid active farming areas



Water Detention (Continued)

• Two groups of water detention opportunity were 
identified based on their relationship with sources of 
water.
– PRIMARY:  alongside a mapped watercourse, or at the 

convergence of a mapped watercourse system where 
up-gradient water drains through, or is sourced from 
agricultural land.

– SECONDARY: located at the convergence of multiple 
(two or more) FAC, or alongside a FAC, or where water 
is sourced from agricultural lands via either surface or  
sub-surface or ditching)

Site Evaluation Methods



Site Evaluation Methods
Primary Secondary



Site Evaluation Methods
Surface Drains and Wetland Restoration
Land was identified which exhibited evidence of altered 
hydrology via the presence of surface drains which were 
excavated by farmers to dry the land.
- Drainage ditches in 

combination with 
evidence of  
water retention

- Removal/blockage 
of surface drains

- Encourage water 
detention on 
landscape and 
colonization of wetland 
vegetation 



Site Evaluation Methods
Channel Conversion
Many of the tributaries and ditches within the Study Area are 
likely to have been altered in their route and hydrological 
characteristics as a result of water management techniques. 
Techniques can be implemented to detain water in, or 
adjacent to these features:
- Water control structures to detain water, and cause intermittent 

flooding of adjacent lands
- Off-line wetlands: small vegetated overflow wetlands adjacent 

to tributaries/ditches to promote temporary storage
- Forested areas provide best opportunities so that agricultural 

areas are avoided



Site Evaluation Methods
Channel Conversion



Site Evaluation Methods
Vegetation Buffers
Vegetation buffers and riparian zones with herbaceous or 
treed buffers can reduce nutrient levels (including those 
derived from agricultural pesticides) entering down-stream 
waterways. Many smaller tributaries and ditches are present 
within the Study Area that lack adequate buffers. Best 
management practices for vegetation buffers include:

- Directing agricultural run-off into buffers via sheet flow 
instead of channelized flow

- Buffers are more effective when receiving water from 
larger, upslope contributing areas

- Buffers should be situated on flat land so vegetation can 
reduce water velocity and encourage infiltration and 
sediment trapping



Site Evaluation Methods
Vegetation Buffers



Results
Potential Wetland Layer: southern extent of Study Area



Results
Potential Wetland Layer: northern extent of Study Area



Results
Refined Opportunity Layer – Drainage Class Incorporated



Results
177 opportunities were identified, ALL located in agricultural 
lands.

Opportunity Type Number of Opportunities* Colour Code of Figs 5a-g

Primary Water Detention 84 Orange

Secondary Water Detention 22 Green

Surface Drains 13 Yellow

Channel Conversion 43 Fuchsia

Vegetation Buffers 23 Pink

* Two opportunities types were identified at 7 of the 177 locations. 



• The majority of sites are located in middle to upper 
portions of the watersheds, on flatter, highly degraded 
land.

• The water quality monitoring programs completed in 
2003 and 2014 indicated highest levels of nutrient 
loading was C2B-CB and C2BBB (near Brooklyn Corner) 
– a convergence of tributaries sourced from 
agricultural land within the Study Area. The majority of 
opportunities have been identified along these 
tributaries = potential cumulative effect for water 
detention and water quality improvements.

• Multiple other opportunities were identified along 
headwater tributaries at western extent of Study Area. 

Results
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What Next?
• A final report and locations (shapefiles) of restoration 

opportunities was provided to NSE at the end of 
February 2017.

• Opportunities can be used by wetland restoration 
specialists, government, and municipalities to initiate 
Projects within the Study Area.

• Additional tasks that need to be completed to 
determine the viability of each opportunity include:
- Feasibility Studies
- Landowner agreements
- Design of restoration project (objectives of restoration, water 

budget and associated design, engineered approach versus 
passive methods etc).    



Want To Know More?
Contact: 
Meghan Milloy, Vice President
meghan@mccallumenvironmental.com
Andy Walter, Project Manager
andy@mccallumenvironmental.com
McCallum Environmental Ltd. 
(902) 446-8252

mailto:meghan@mccallumenvironmental.com
mailto:andy@mccallumenvironmental.com
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