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Agricultural Impact Of Proposed Water Storage On Brannen Lake

Introduction
Purpose
The purpose of this document is to describe the impact of a proposed water control structure, at the
outlet of Brannen Lake, on surrounding agricultural lands.

Background
Brannen Lake is the headwaters of the Millstone River which flows south/southeast through
Nanaimo, draining into the inner harbour area. The Millstone River experiences extremely low
summer water flows which lead to high water temperatures and low oxygen levels – significant
concerns for fish populations.
The proposed water control structure would allow water to be stored in the lake during the spring
to improve flows for fish during the dry summer months. Three options for storage are being
considered:
1) top storage. In this case, the concrete sill that would form the base of the water control
structure would be installed at exactly the same elevation as the existing outlet to the lake. Stop
logs would be installed in the “dam” to hold and maintain the level of the lake at an elevation of
30 cm (1 foot) above the natural outlet elevation, or
2) 50% top storage and 50% bottom storage. This option would involve excavating the outlet so
the base level of the concrete sill would be 15 cm (6 inches) below the existing outlet level.
With the stop logs in, the lake level would be 15 cm (6 inches) above the existing outlet level, or
3) bottom storage. In this case, the outlet would be excavated to allow the sill to be installed at a
level 30 cm (1 foot) below the current/natural outlet level for the Lake. The stop logs, when
installed, would hold water up to the level of the existing outlet.
Water levels in the lake have been recorded hourly, with a levelogger, since August 2008. These
records are shown in Figure 1. To provide some perspective on the levels described above (in
Options 1 to 3), the photos shown in this document were taken on June 24. The water level at that
time was 42.6 cm (17 inches) (the solid white line shown in Figure 1) above the natural outlet level
(invert) of the lake, i.e. 12.5 cm (5 inches) higher than the maximum stored level resulting from the
top storage option (Option 1 above).
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Water levels in Brannen Lake, since August 2008, based on the levelogger. The solid black
line indicates the elevation of the outlet to the lake at 76.2 m. The straight solid white line indicates
the lake level at the time of the survey, June 24, 2010. The dotted lines represent maximum and
minimum water levels based on the 3 proposed options. The jagged coloured lines represent the
seasonal variation in water level over the past 3 years.

Figure 1

Soils Surrounding Lake
There are 2 main types of soils surrounding the lake: mineral soils and organic (or peat) soils as
shown in Figure 2.

Mineral Soils
All of the soils surrounding the lake, except the area highlighted in yellow, are mineral soils.
The area highlighted in green (in Figure 2) as well as two “fingers” (labelled 5W (3WT)) along the
east side of the lake, are the only mineral soil areas that could be impacted by high water levels in
the lake.
The adjacent areas that are not highlighted are also mineral soils but these are either:
a) non-agricultural or
b) there is enough slope that there is no agricultural impact on these lands. The “A” in the soil
classification indicates that the soils west and northeast of the lake are limited by “aridity”, i.e.
they are too dry or too well drained and would be improved by irrigation. “T” indicates that
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some of these areas are also limited by topography – slopes that are too steep for some
agricultural uses.

C

B

A

Soils surrounding Brannen Lake. Organic (peat) soils are outlined in yellow. Lower lying
mineral soils are outlined in green.

Figure 2

Potential Agricultural Impacts
Agriculture and/or potential agricultural use can be impacted by elevated water levels as follows:
1) Extended flooding or prolonged soil saturation, especially within the root zone of perennial
crops which, among other things, can:
a. shorten the growing season,
b. slow the spring warming of soils,
c. prevent or slow harvesting,
d. result in loss of fertilizer into flood waters,
e. create conditions for compaction of moist soils,
f.

cause roots to rot off at the level of the long term water table which reduces the plant’s
access to deep water and nutrients in the growing season (increasing irrigation and
fertilization requirements).

2) Subsidence of organic (peat) soils. It is very important to keep peat soils moist at all times. If
these soils dry out they subside – essentially they oxidize and evaporate – and they are very
difficult to re-wet.
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Potential for Flooding or Prolonged Soil Saturation
Potential for Prolonged Winter Flooding or Soil Saturation
Many perennial crops cannot withstand extended periods of flooding or soil saturation. Ultimately,
for most crops, the goal is to achieve a water table that is 0.5 m below the soil surface, with short
periods (less than three weeks at a time) during which the water can stay above that level.
Saturation or flooding beyond that level will either kill the crops or negatively affect their
productivity. Roots rot off at the level of the long-term winter water table so the crop has less access
to deep nutrients and water during the growing season. The solution to this issue is to lower the
winter water table (or reduce the flooding/saturation period) with improved drainage.
With no water control structure, the high water levels recorded in the winter, over the past two
years, suggest that winter flooding and saturation will continue to limit crop options on any
surrounding lands with an elevation of less than 1.5 meters above the outlet of the lake.
Under options 2 and 3 and assuming no logs are in place over the winter, there is potential for
water levels in the lake to drop faster after winter rains. However, the increase in the rate the level
drops will be very minimal in either case and will not likely be noticeable. It will not allow a wider
range of crops to be produced but there may be minor increases in productivity in hay fields where
productive grass species are able to survive in areas that are now too wet.
None of the storage options will make the situation worse for agriculture and options 2 and 3 will
likely result in a minor improvement in productivity. A water control structure will be better for
agriculture than having no water control structure.

Flooding During the Growing Season
Water level data collected over the past two years indicates that, even without a water control
structure, there is potential for flooding of surrounding farmlands which can extend into the
growing season1. In 2010, the growing season has been delayed by spring rainfall that was well
above normal. Drainage from the outlet of the lake, into the Millstone River, is restricted by
vegetation, the elevation of the outlet and, apparently, in the past, by beaver dams. As of June 24,
the level of Brannen Lake was still 42.6 cm (17 inches) above the outlet level of the lake – 12.5 cm
above the highest water level proposed by any of the options described above.
Figure 3 shows the condition of the field and hay crop (labelled “A” in the green highlighted area in
Figure 2) on June 24. There was no indication that the elevation of the lake was negatively impacting
operations on this hayfield. If anything, the field appeared to be dried out and overripe–more than
ready for harvest. The elevation of this field is estimated to be about 1 m above the lake level on
June 24.
Field B, in Figure 2, was also well above, and unaffected by, the water level on June 24. There is a
portion of Field B, about 2 ha at the east end, that appears to be affected by historic high winter
water tables and/or prolonged winter flooding. Past air photos indicate that this part of the field has
not been farmed since 2002. Top level storage (Option 1) may raise the water table in the spring
within this abandoned field. It will have no impact on existing agriculture (forage production).
The impact of water levels on Field C, in Figure 2, which is organic soil, are discussed in the section
on subsidence.
1

Perennial forage grasses generally start to grow when daily temperatures rise, and remain, above 5:C. In the
Nanaimo area, this normally occurs in the first half of April.
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Figure 3

Forage field immediately west of the outlet from the lake at June 24, 2010.

As a condition of licence, the water control structure and the outlet channel would be regularly
maintained. This will eliminate random flooding caused by annual beaver activity and create more
predictable conditions for crop management on surrounding fields.

Subsidence of Organic Soils
Water control structures, such as the one proposed in this case, are actually recommended to
conserve organic soils for agricultural purposes. The structures can be used to manage water levels
to prevent subsidence – keep the peat moist in the summer and avoid excessive flooding during the
rest of the year. Many people have a hard time believing that the soil surface can drop but two
respected long-term farmers in the Comox Valley have estimated that the organic soils on their
farms had subsided, respectively, by 1 meter over 60 years, in one case, and 0.50+ meters over 40
years of farming in the other case.
Subsidence2 - as described by the Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA)
Organic soils have a major chronic problem - they subside at a steady rate. The term "subsidence" is
used to describe the permanent lowering of the surface elevation of the soil. Several factors are
responsible for subsidence. The most important are: oxidation of the soil organic matter, soil
shrinkage, wind erosion, water erosion, and height of the water table. The rate of subsidence varies,
depending on the frequency of wind erosion, the organic-matter content of the soil, the degree of
water-level control, and the methods of cultivation.
Research has shown that a muck soil, intensively cropped, subsides at a rate of 30 cm of soil every 10
years. This process can be slowed by the application of copper, a well designed water-control
program, a wind abatement and cover crop program and minimum cultivation. These steps are

2

http://www.omafra.gov.on.ca/english/crops/facts/93-053.htm#Subsidence
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essential for long-term continued use of organic soils for agriculture. With good water table control
and soil management practices, the rate of subsidence can be reduced to 4.7 cm every 10 years.
A water control structure, similar to the proposed structure at Brennan Lake, was installed on Black
Creek in the late 1980’s at the request of a farmer who was being impacted by flash floods. The
purpose of the Black Creek structure was to hold water levels high in the summer (to keep the
organic soils wet) and to allow faster relief from flooding caused by winter rains. This structure has
served the purpose. The organic soils on the farm are conserved and the impact of sudden heavy
rains has been reduced.
From an agricultural perspective, prevention, or reduction, of subsidence is an important benefit
that the proposed water control structure would provide. The narrow band of organic soil along the
west side of the lake (see Figure 2) already appears to have subsided to the point that it will never
be farmed again. A properly managed water control structure will help prevent the same thing from
happening to the larger field of organic soil at the north end of the lake. Field C, in Figure 2, is peat
soil. The elevation of this field is low enough that it is saturated for most of the winter. High valued
perennial crops would not be productive in most of this area. It could be productive land for
production of some annual crops (root crops), however, proper water control is required to
maintain summer moisture levels in this soil. If summer water levels drop too much, subsidence of
this soil will be accelerated.

Conclusions and Recommendations
Overall, any of the proposed water control structure options will have a net beneficial impact on
agriculture and/or agricultural potential of the lands surrounding Brennan Lake. Option 1, all top
level storage, may raise the water table enough to have a minor negative impact on about 2 ha of
land (Field B) west of the lake.
Under options 2 and 3, there may be a minor benefit of reduced flooding and/or winter soil
saturation. The most significant benefit of the structure will be prevention of subsidence of the
organic soils at the north end of the lake.
Assuming that the water control structure is managed appropriately, the top level storage option
will help prevent subsidence more than the other options. However, Option 2 will provide better
overall water control for cropping the peat field (Field C) at the north end of the lake.
This report is irrelevant if beavers are allowed to build dams near the outlet.

Recommendation
1) Construct the water control structure described in Option 2 with a bottom (sill) elevation 15 cm
below the current outlet level of the lake. This will allow slightly faster drainage from the lake
after heavy rains. It will have zero to slightly positive impact on the mineral soils at the
southwest end of the lake. It will also provide better control of the water table in the peat soils
at the north end, i.e. keep it high enough to maintain moisture (reduce subsidence) and low
enough, in season, to grow a reasonable range of crops.
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