WHITEMUD RIVER INTEGRATED WATERSHED MANAGEMENT PLAN

SURFACE WATER HYDROLOGY REPORT

1. General Description?

Figure 1 provides a map of the Whitemud River Watershed.

|| Whitemud River Watershed
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Figure 1: Whitemud River Watershed

! Excepts for this section have been taken from various reports (see references)
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The Whitemud River originates in the southeastern slopes of Riding Mountain and in the plains area north of the
Trans Canada highway. Neepawa Creek joins the Whitemud River near the Town of Neepawa. It then flows in an
easterly direction through the Towns of Neepawa, Arden, Gladstone and Westbourne and then turns north toward
Lake Manitoba. In the Gladstone-Woodside reach and downstream of Westbourne, the deep river valley, which is
prominent in the other areas, disappears resulting in flooding in the abovementioned areas during high spring

flows. The flooding causes damage to urban areas as well as to farmlands, roads, bridges and railways.

By definition, a watershed is the land area that contributes surface water runoff to a common point. It is separated
from adjacent watersheds by a land ridge or divide. Watersheds can vary in size, from a few hectares to
thousands of square kilometers. A larger watershed can contain many smaller sub-watersheds which are defined
in the same manner as a watershed. On a larger scale, a basin is defined as a collection of watersheds that feed
into a common main tributary or large body of water (e.g. the Red River Basin). A sub-basin is a division of a
basin and will be made up of multiple watersheds. The planning area in this case is a watershed, but is made up of
a number of sub-watersheds, the main ones being Neepawa Creek (350 km?), Arden Tributaries (396 km?), Big
Grass Marsh (2551 km?), Pine Creek (842 km?), Squirrel Creek (401 km®), Westbourne Drain (376 km”) and
Willow Bend Creek (492 km?).

Topographic information of the Whitemud River Basin is given in Figure 2. The basin varies in elevation from
about 670 m a.s.l. in the vicinity of Riding Mountain down to 250 m a.s.l. where the Whitemud River discharges
into Lake Manitoba. The area lying above 400 m a.s.l. varies from a steep wooded escarpment along the south end
of Riding Mountain to a slope plain in the western portion of the Whitemud Watershed. The steep escarpment is
deeply cut by many streams which originate in Riding Mountain. The area lying between 365 and 400 m a.s.l. is
composed of flat well-drained plains. In the area between Neepawa and Carberry these flat plains are bordered by
wooded sand hill areas. The area lying between 335 and 365 m a.s.l. south of the Whitemud River is composed of
a wooded plain. Stream channels are deeply incised into the plain and the topography is generally rough. With the
exception of the RM of Glenella, the area north of the Whitemud River between 275 and 365 m a.s.l. and the area
south of the river between 275 and 335 m a.s.l. are composed of flat sandy plains with large, shallow but well-
defined stream channels. The portion of the Whitemud River Basin below 335 m a.s.l. and the area constituting

the RM of Glenella is flat and has poor natural drainage.

No large natural lakes exist in the Whitemud River Basin. A large shallow depression north of Gladstone makes
up the Big Grass Marsh. Large marshes existed in the lower reaches of the Pine and Squirrel Creeks before they

were artificially drained.
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N.
Figure 2: Digital elevation map of the Whitemud River Basin with contour lines (m a.s.l.)

2. Climate

Climate data was extracted from Environment Canada’s data base for Neepawa Water and Langruth West (see
Figure 3 for locations). The meteorological station at Neepawa Water is situated in the western portion of the
watershed and the Langruth West station is situated in the eastern portion of the watershed. The monthly totals of
precipitation, both as rain and as snow, for both stations are provided in Figure 4. Monthly precipitation normals
for a 30 year time span (1971 — 2000) are provided in Figure 5. From 1971 to 2000, Neepawa and Langruth

received an annual average of 516.3 mm and 546.2 mm of precipitation, respectively. Monthly temperature
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normals between 1971 and 2000 are provided in Figure 6. The average annual temperatures at Neepawa and

Langmuth were respectively 2.5°C and 2.4°C.
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Figure 3: Location of meteorological stations. Those used for this study are encircled.
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Neepawa Water (1969 — 2007):
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Langruth West (1970 — 2001):
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Figure 4: Monthly precipitation totals
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Neepawa Water:
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Figure 5: Long-term monthly precipitation normals

Surface Water Hydrology Report - 11/8/2010

Whitemud River IWMP



Neepawa Water:
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Figure 6: Long-term monthly temperature normals
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3. Hydrometric Data

The collection of hydrometric data is critical to the understanding of the availability, variability and distribution of
water resources and provides the basis for responsible decision making on the management of this resource.
Historic hydrometric data provides the basis for understanding the potential extent and limitation of the resource.
Water level and stream flow data collected under the Canada-Manitoba Hydrometric Agreement, which is part of
a National Hydrometric Program, supports activities such as policy development, operation of water control
works, flow forecasting, water rights licensing, water management investigations and hydrologic studies,
ecosystem protection and scientific studies. Environment Canada, the Province of Manitoba and Manitoba Hydro

operate 143 discharge and 133 water-level gauging stations under this Agreement.
An overview of selected flow gauges within the basin is provided in Table 1. The extent of available data and the
months of operation are also provided in the table. Locations of streams and towns near which the gauges are

located are provided in Figure 1.

Table 1: Selected gauges from the Whitemud River Watershed

Gauge Gauge name Season Series
number
05LLO001 | West Squirrel Creek near Austin 8 months (March — October) 1963 — 1993
05LLO002 | Whitemud River at Westbourne All year 1972 — 2009
05LL005 | Whitemud River near Keyes All year 1965 — 1996
8 months (March — October) 1997 — 2008
05LL007 | Pine Creek near Pine Creek Station | 8 months (March — October) 1959 — 1977
4 months (March — June) 1978 — 1990
8 months (March — October) 1991 — 1995
05LLO009 | Stony Creek near Neepawa 8 months (March — October) 1959 — 1992
05LL009 | Boggy Creek near Neepawa 8 months (March — October) 1961 — 1993
05LLO014 | Pine Creek near Melbourne 8 months (March — October) 1965 — 1969
All year 1970 — 2009
05LLO015 | Big Grass River near Glenella 8 months (March — October) 1965 — 2009

The mean monthly flows at these gauges are provided in Figure 7. The reports of the flows are appended to this

report.
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WHITEMUD RIVER NEAR KEYES
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STONY CREEK NEAR NEEPAWA
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Figure 7: Mean monthly flows

The flows at Westbourne and Keyes along the Whitemud River deserve further scrutiny. The annual total flows
for the years during which the gauges were in operation for the entire year are provided in Figure 8 for the gauge

at Westbourne and in Figure 9 for the gauge near Keyes.
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Figure 8: Annual total flows and average flow for the Whitemud River at Westbourne
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Figure 9: Annual total flows and average flow for the Whitemud River near Keyes

Since Westbourne is closer to the watershed outlet than Keyes, the average annual flow at Westbourne (199,542
dam’) is greater than near Keyes (63,512 dam’®). However the specific water production (flow + subbasin area) is
less at Westbourne than at Keyes, which is depicted with specific discharge duration curves for each gauge in
Figure 10. The flows have been divided by the upstream catchment area at each gauge to make the values
comparable to precipitation depths. The specific water production at Keyes is higher because the rivers leading to
it are supplied by the Assiniboine Delta Aquifer. The catchment area between the gauge near Keyes and the gauge

at Westboune has substantially reduced supply from the aquifer.
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Figure 10: Specific discharge (flow + subbasin area) duration curves at the gauges at Westbourne and
near Keyes for the eight months between March and October for the series 1972 — 2008. Water
production is taken to be the specific discharges that are not exceeded 80% of the time.

The monthly distribution of the total annual flows averaged over the data time period is provided in Figure 11 for
each station. The majority of the annual flow discharges (= 70%) during the spring freshet in the months of April
and May.
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Figure 11: Monthly distribution of total annual flows averaged over the data time period for each gauge

4. Water supply and licensed allocations

Figure 12 shows graphs of yearly total municipal water withdrawals for the towns of Neepawa, Gladstone,
Glenella and Westbourne. Note that the y-axis of the graph is logarithmic because the abstractions at Neepawa are
one to two orders of magnitude large than at the other locations. Throughout the 2000s, most abstractions have

reached or are approaching a plateau.

The water production is one to two orders of magnitude more than municipal water withdrawals and licensed
abstractions at each studied river gauges (see Figure 13). However, =~ 70% of the annual discharge occurs in the

months of April and May.
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Figure 12: Municipal water abstractions at Neepawa, Gladstone, Glenella and Westbourne
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Figure 13: Comparison of water production, licensed allocations and municipal abstractions within the
water basins at Westbourne (left panel) and at Keyes (right panel).
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5. Specific question

What are the ways that watershed stakeholders (rural municipalities, conservation districts, NGO’s and

government agencies) can help ensure a more natural and ecologically-supportive flow regime in this watershed?

Potentially, there are opportunities for the construction of waterway control structures to reduce extreme
peak flows and ensure a more natural and ecologically-supportive flow regime in this watershed. This
question of water storage is important, but is beyond the scope of a typical submission by the Surface
Water Management section. Valuable input on this topic could be provided by locals during the planning

activities and studied in more detail at a later date.

Which water quantity indicators can be used to best estimates surface water production in this watershed?

The water production, licensed allocations and municipal withdrawals for drinking water displayed in Figure
13 could potentially be used as input parameters for a surface water quantity indicator. Since the indicators
are very dependent on the goals of the watershed management plan, development and application of such an

indicator must be employed directly by the watershed planner.

6. References

Whitemud River Basin planning study report Part 1. Prepared by the Planning Division of the Water Control and
Conservation Branch of the Highways Department of the Province of Manitoba, January 1968.

Whitemud River Watershed Resource Study Phase 1: Water resource inventory and problem identification.
Prepared by the Water Resources Branch of the Department of Mines, Resources and Environmental Management

of the Province of Manitoba, July 1972.

Surface Water Management Plan for the upper Whitemud River Watershed (Watershed no. 40). Prepared by the

Water Resources Branch of the Department of Natural Resources of the Province of Manitoba, January 1981.
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