A water budget study for agricultural production
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Introduction
• Groundwater is an essential element for food production
in agriculture (irrigation, livestock watering and
processing) and water supply for rural residents
• Potential impacts of climate change and changing land
uses can result in stresses on groundwater supplies. It is
imperative to provide a better understanding of the
temporal and spatial variations of groundwater quantity in
a water-stressed agricultural context to better manage
this shared resource

Objectives

Results

The objectives of this study are:
1) To understand the hydrogeology of the Lower Whitemans
Creek subcatchment using a variety of field techniques
and tools
2) To understand the impact of storage and water usage in
an agriculturally dominated area
3) Build/develop a conceptual water budget model for
hydrological processes across the Lower Whitemans
Creek subcatchment using hydraulic data and isotope
data. The water budget will be used to model the impact
of climate change on the subcatchment by a PhD student

Study Area
1) Lithologic data: obtaining data from existing well logs
and installation of new wells
2) Hydrologic data: monthly collection of water level,
flow, ET and precipitation data
3) Storage and water usage data: survey conducted with
local farmers and using existing literature
4) Isotope data: monthly sampling of surface water and
groundwater for stable isotopes of water, electrical
conductivity (EC) and seasonal sampling of 222-radon

Fig. 3: Preliminary borelog of the newly installed cluster wells
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Fig. 1: Lower Whitemans Creek subcatchment
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• 65
subcatchment of the Grand River watershed
• Area of intensive agricultural production (including
specialty crops) with wells drilled into the shallow
aquifer of the Norflolk Sandplain[1]
• The site contains:
• 2 Provincial Groundwater Monitoring
Network (PGMN) wells, 6 Grand River
Conservation Authority (GRCA) wells, 4 UoG
groundwater monitoring wells
• 1 Water Survey of Canada (WSC) gauging
station and 1 MOECC weather station
• 1 UoG stream gauging station
• 5 surface water sampling locations within the
study site
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Fig. 4: EC and 222-radon measured in the groundwater (GW) and surface water (SW)

Conclusions
• The relative high EC and 222-radon measured
in the SW and GW over the sampling period
suggest that the Lower Whitemans Creek is
groundwater fed
• The variability in the GW measurements
suggest that GW inflow to the creek are not
constant throughout the studied reach

Future work
Fig. 2: Wells installation, inlet of the subcatchment, soil core analysis and one of the PGMN wells on site
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• EC and 222-radon survey to determine areas of
GW discharge in the creek
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