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Stop 1. Battersea Drain Field Site

Stop 2. Indianfarm Creek Outlet and Impoundment BMP site

Stop 3. Wintering BMP Site, Indianfarm Creek
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Nutrient Beneficial Management Evaluation Project 2007 to 2011

� Two watersheds: Indianfarm Creek and Whelp Creek

Two field sites: Battersea Drain and Lower Little Bow

Purpose: To evaluate the environmental effectiveness of BMPs with a focus on
surface water quality. Also, to determine the cost to implement the BMPs.

�

�

Field sites



The Battersea Drain Field site
showing
– upstream (201)
– downstream (202)
– four edge-of-field (203, 204, 205,

and 206)

water monitoring stations:

Stop 1 – Battersea Drain Field Site
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Water monitoring station
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Weather station
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annually cultivated field under irrigation with a history of manure application (300 to 700
mg/kg STP)

field runoff occurs in 4 locations into the Battersea Drain, which bisects the field

majority of runoff occurs from irrigation

historical research showed buffer BMPs were ineffective due to nutrient saturation

BMP is designed to address nutrient and irrigation management
- stop applying manure
- nutrient management plan (supplement with N if needed)
- irrigation management with pivot modification and AIMM

Predicted Water Use Aug 14 to Aug 20 = 39 mm Predicted Soil Moisture on Aug 20 = 63 mm
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Total Drainage Area: 14,502 ha
(145 km or 56 sections of land)

Soil Zone: Black, generally fine
texture, including clay, silty clay,
clay loam and loam

Grassland Region: Foothills Fescue
Sub-region

Land slope: 2 - 9%

Elevation difference: 502 m
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Agriculture related practices on 92% of
area

– 80 landowners with 60 active
producers

– 37% annual crop (barley, canola,
wheat)

– 55% perennial crop (hay, pasture)
– Livestock production:

Approximately 2500 grazing cattle,
1 dairy, 3 beef feedlots

2% natural area (wetlands,
abandoned)

6% residential, acreages or
infrastructure

Upper watershed dominated by natural
habitat and pasture due to the higher
elevation and more rugged topography

Lower watershed is dominated by
annual crops

�

�

Characterization of Indianfarm Creek Watershed

Digital Elevation ModelLandscape Characterization

Land Use AgCapture land cover map, 2009
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Indianfarm Creek flows south to north, into Pincher
Creek and eventually into the Oldman River.

Ephemeral creek primarily driven by snowmelt and
rainfall events.

Flow can be manipulated by the Therriault Dam located
midway in the watershed.

Releases from the dam are used to supply water to
downstream users during dry periods.

Baseflows are generally around 0.4 m and end in July.3
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Precipitation Totals
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30-yr (1971 to 2000)
average – 551 mm

2007 – 281 mm

2008 – 643 mm

2009 – 561 mm

2010 to date – 327 mm
(data missing)

Mean daily flow at the outlet (Site 1) of Indianfarm
Creek Watershed in 2007, 2008, and 2009
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Indianfarm Creek outlet into Pincher Creek
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Indianfarm Creek Water Quality
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Water quality in Indianfarm Creek degrades as it moves downstream.

Water in the upper watershed generally meets water quality guidelines.

Water at the outlet usually exceeds water quality guidelines.

Water quality during base flow tends to be better than during periods of runoff
(snowmelt and rainfall).

Particulates (total suspended solids and particulate phosphorus) tend to be the
greatest concern.
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Schematic of an in-stream monitoring station instrumentation.

Site Equipment in Indianfarm Creek Watershed

In the Indianfarm Creek watershed there are:

24 water quality and flow monitoring stations (19 instream, 5 edge of field)

4 weather stations

�
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Schematic of an edge-of-field monitoring station instrumentation.
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Runoff Event Communication Diagram
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Examples of Flow Measurement
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Flow calculated from water height

Circular flume flow curve
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� Stage to flow measurement

� Direct flow measurement
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Located on most westerly tributary flowing into IFC

Impoundment lake is created by an earth dam that creates a widened section for
water storage

Approximately 80 head of cattle graze on 35 ha in mid summer and then again in
the fall

BMP designed to address the impact of direct cattle access and includes:
- fencing
- bank and shore rehabilitation
- alternative watering source
- cattle distribution tools

�

Impoundment site including BMP fencing, portable off-stream watering system, bioengineering,
riparian transects, and water monitoring stations in 2009 (left), and the total drainage area of
the Impoundment lake (right).

Cattle using the water system at the
Impoundment pasture.

Willow plantings along the southeast
perimeter of the Impoundment lake.

Stop 2 – Impoundment Site (IMP)
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Cattle wintering site located immediately adjacent to the creek and cattle
have direct access to the creek during the spring and summer

BMP designed to address the impact of direct cattle access and includes:
- Wintering site re-location
- Alternative water source
- Willow whips and cottonwoods planted along creek at cattle crossing
- Fencing to exclude livestock from riparian areas along creek during

sensitive growth cycle
- Grazing plan
- Bioengineering

Aerial view of the new and old bedding sites relative to Indianfarm Creek.

Indianfarm Creek

Corrals and
bale storage

Old bedding site

New bedding site

Station 12

Station 11

N Indianfarm Creek

Old bedding site

New bedding
site

Upstream Water
Quality Station

Downstream Water Quality
Station

N

New
Fence

Stop 3 - Wintering Site (WIN)
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View of the old wintering site during 2008 spring
runoff prior to BMP implementation.

View of the old wintering site in the spring of
2009, post-BMP implementation. Although the
site is no longer used as a wintering site, the
wooden fence is still in place.
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Pasture area is approximately 135 ha with about 40 head of cattle grazing
mainly from Oct through June.

There is erosion of rangeland and creek banks caused both by livestock
impact and natural processes.

BMP is designed to address pasture and livestock management and includes:
- removal of old corral
- grazing and overwintering plans
- alternative water source
- portable shelters
- bioengineering

Stop 4 - Pasture Site (PST)
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Pasture site showing management area, pastures
(A, B, C, D, E, F), and new infrastructure.

Manure accumulation at the old corral area on
March 3, 2009.

Area view after corral removal.

Building new windbreak and
watering area at the Pasture site.

Bioengineering project, spring 2010.

PST BMP implementation
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Annually cropped field drained by a single surface drainage channel of permanent
grass cover

Manure is applied in 5-7 year intervals and field is utilized for fall grazing by cattle after
harvest

BMP designed to address livestock management (fall grazing by cattle is the likely
source of nutrients), and includes:

- fencing off a portion of the grassed drainage channel
- cattle distribution tools

North Manure Field (NMF) (site not included in tour)

Fall grazing cattle lingered in the drainage
channel in November, 2009.

At the North Manure Field, snowmelt runoff water (a) through the circular flume and (b) through
a fecal pat in the grass channel upstream of the monitoring station on March 14, 2009.

a b
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Cattle observation map showing
quadrants, water monitoring Station 4,
and hotspots.

A1 B1

A2 B2

A3 B3

E

N

S

W

Indianfarm Creek

Hotspot 1

Hotspot 6

Hotspot 3
Hotspot 2

Hotspot 5

Hotspot 4

Station 4

Observation

points

Grass channel - east

Grass channel - west

0 0.25 0.5 km

Yard

Yard

●
●

Water troughs

Channel

(annually cropped)

Channel

(annually cropped)

A1 B1

A2 B2

A3 B3

E

N

S

W E

N

S

W

Indianfarm Creek

Hotspot 1

Hotspot 6

Hotspot 3
Hotspot 2

Hotspot 5

Hotspot 4

Station 4

Observation

points

Grass channel - east

Grass channel - west

0 0.25 0.5 km0 0.25 0.5 km

Yard

Yard

●
●

Water troughs

Channel

(annually cropped)

Channel

(annually cropped)

ba



�

�

�

Watershed group was established in February, 2008

Provides a forum for all watershed residents to address environmental concerns
in their watershed

Group received a grant from Alberta Stewardship Network for bioengineering in
2010

Providing information through field tours and newsletters.

Indianfarm Creek Watershed Group

Bioengineering project
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Project establishment – spring 2010

Successful vegetative growth – summer 2010


