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Executive Summary

B

ritish Columbia has an apparent abundance of water that creates a false security and a
sense of entitlement. Canadians on average use 326 L of water per day, second only to
Americans in per capita use. Most communities in BC get their water from surface sources
that are susceptible to contamination. Many communities do not treat their water because
of costs, and only 3% of treated water in BC is used for drinking.
BC has a long history of multiple use in watersheds and there is legislation that protects
watershed hydrology and water quality. The province is 94% Crown land and without
access to it, the beef cattle, forest, mining, guide-outfitting, and recreation (both
commercial and private) sectors would not be viable. Livestock grazing has occurred on
Crown range for about 140 years and has been regulated since the formation of the BC
Forest Service in 1912.
The North American science of
range management dates back
over 100 years and there is a
large body of published research,
some of which is specific to BC.
Over the past 35 years there has
been significant research into livestock impacts on riparian systems and water quality, and
the Range Branch of Ministry of Forests and Range (MFR) has been monitoring the health of
riparian systems since 1994. The Forest and Range Practices Act (FRPA) regulates livestock
grazing on Crown range and provides protection of water values.

Most communities in BC get their water from surface
sources that are susceptible to contamination. Many
communities do not treat their water because of costs, and
only 3% of treated water in BC is used for drinking.

Source water protection has been touted as the only cost effective way of protecting
watersheds and water quality. To some this means the exclusion of all uses, and in some
cases, preventing human access. Observations and scientific studies have shown however
that natural disturbances such as fire and storm events and native wildlife are often the
cause of degraded water
quality, and that surface water
must be treated to be safe for
human consumption.
The government of British
Columbia recognizes the
importance of water and has
embarked on a Water Act
modernization process which
will deliver a new Water Act by
2012. It is important for MFR
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to be engaged in the process because we manage such a large portion of the land in BC and
administer thousands of Range, Land, and Forest Act tenures.
In addition to the practice requirements under FRPA, the Range Program has developed
and is implementing best management practices (BMPs) for livestock grazing in community
watersheds. These BMPs are currently being implemented in the Okanagan-Shuswap Forest
District in co-operation with local health authorities, water purveyors and range tenure
holders.
The economy of BC and of local communities is dependent on resource industries having
ongoing access to Crown land. The survival and growth of BC’s ranching sector is
dependent on continued access to water. This discussion paper presents some BMPs to
safeguard water quality and quantity, and some of the challenges and opportunities for
engagement by government agencies, water purveyors, range tenure holders and other
resource users. Inaction is not an option.
Range Branch welcomes your comments on this discussion paper.

The economy of BC and of local communities is dependent on
resource industries having ongoing access to Crown land. The survival
and growth of BC’s ranching sector is dependent on continued access
to water.
INACTION IS NOT AN OPTION
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Why this discussion paper?

W

ater is arguably our most precious resource. As our population continues to grow,
there will be increased demands for industrial, commercial, and domestic use along
with the legal requirements to protect endangered species and fish and wildlife populations.
Source water protection has been touted as the only cost effective way of protecting
watersheds and water quality. To some this means the exclusion of all uses, and in some
cases, preventing human access. Proponents of this approach use Vancouver and Victoria,
the only communities in BC to own their watersheds and restrict human access and
activity, as the gold standard. However, there is another side to the story.
Victoria has issues with the single-celled parasite, Toxoplasma gondii, making it unsafe for
pregnant women to drink its water. Victoria’s treatment system cannot remove this
parasite. The parasite causing toxoplasmosis is carried by feral cats and cougars living in its
watershed, and they are attracted there because of the lack of human disturbance and the
presence of prey species such as rodents and black-tailed deer.

A 2004 study of streams in the Vernon area showed the
most common sources of E. coli were canine, rodent,
avian, and raccoon. On average, cattle contributed
about 7% of the E. coli in the samples. Since the
economy of BC and of local communities is dependent
on ongoing access to Crown land, management
practices must adapt to the times in order to maintain
healthy watersheds and water values.
Vancouver has good quality water, but even it has experienced boil water advisories
because of high turbidity following heavy runoff, wind storms and landslides. The landslides
that occurred in its protected watershed during the winter of 2008/09 had nothing to do
with human activities – they were a result of heavy rains and inherently unstable terrain.
The windstorm events making headlines in recent years, uprooting and blowing down
entire forests are the natural disturbance event for this ecosystem and soil erosion is a byproduct. The Vancouver watershed also has natural wildlife and bird populations that carry
E. coli, Giardia and other parasites that can be harmful to humans. Even with total human
exclusion, water treatment is still required.
A 2004 study of streams in the Vernon area showed the most common sources of E. coli, as
determined by RNA analysis, were canine (coyotes, wolves and dogs), rodent (including
beavers), avian (primarily Canada Geese), and raccoon, and it’s difficult if not impossible to
5
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eliminate these sources. On average cattle
contributed about 7% of the E. coli in the
samples. It is obvious from this study that
surface water needs to be treated to be
considered safe for human consumption.
The economy of BC and of local communities is
dependent on resource industries having ongoing
access to Crown land. This doesn’t mean that
status quo management is acceptable; it means that management practices must adapt to
the times in order to maintain healthy watersheds and water values.
This paper provides some context to the multiple use of Crown range in BC, the challenges
that must be addressed, and describes the best management practices that have been
developed for livestock use of range and water in community watersheds. It is intended to
stimulate discussion and an exchange of ideas between agencies, resource users and water
purveyors.

Water is an undervalued resource

A

Google Earth image of British Columbia gives the impression of an abundance of fresh
surface water and glaciers. This apparent abundance has created an attitude of both
indifference and of entitlement in our citizens. Canadians in general (and British
Columbians are typical) are second only to Americans in our daily consumption of water.
Many of us also look at the clear fresh water in streams and lakes and presume that it is,
and should be safe to drink. Some even propose that abundant, pure water is a basic
human right.

Facts about Water









Water is a renewable resource. Once evaporated, a water droplet spends 10 days in
the atmosphere.
3 % of the water on earth is fresh, but 2/3 of this is frozen.
30% of the available fresh water is in rivers and lakes while 70% is subsurface.
Canada has 6.5% of the world’s renewable water supply, much of which is in large
lakes and rivers.
About 60% of Canada’s water flows to the Arctic and is unavailable for human use.
20% of the water in municipal systems is lost to leaks.
The average Canadian uses 326 L of water per day.
3% of treated water in BC is used for drinking. (Bakker, 2007)
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Water and Land Use in BC

BC

’s water allocation framework dates back to a time when its human population
was less than 500,000 and demands for water were low. Today, with a growing
population, and with increased recreational, commercial and industrial demands, our water
is under high demand in some regions. Government has embarked on a process to
modernize the Water Act with the intent of having new legislation in place by 2012. The
new legislation will place a greater emphasis on the
value of water and on conservation measures.
About 94% of the land in BC is held and managed by
the provincial Crown. Without access to this land
the forest, ranching, mining and recreational sectors
would not be viable. This land is also the
watershed(s) of our province and the land-uses that
occur here affect the quality, quantity and the
release (runoff) of the surface water supply. Most
communities in British Columbia get their drinking
An all too common sight: treated
water from surface sources making it susceptible to
water being wasted at a motel in the
Okanagan.
contamination from overland flow, seepage and
direct inputs. Each year local health authorities issue
boil water advisories, typically during times of high turbidity in surface water resulting from
high runoff events such as rapid snowmelt, heavy rainfall and in some cases landslides.
Several water borne disease outbreaks during the past decade have raised the level of
concern about management and treatment of community water supplies. In response, the
Auditor General released a performance audit on Protecting Drinking Water Sources (1999)
that raised significant concerns, and in 2001 the British Columbia Legislature passed the
Drinking Water Protection Act.
The beef cattle
industry has a long
Crown range supports approximately 200,000 cattle and calves, for
history in BC dating
about 6 months of the year. Annually, the beef cattle sector
back to the Cariboo
contributes $1 billion to the BC economy.
Gold Rush. Livestock
use of Crown range
has been regulated by provincial statute since the creation of the BC Forest Service in
1912. Annually, about 200,000 cattle (plus calves) and domestic horses graze on Crown
range. Livestock are found on most landscapes, from the US border to the Yukon/NWT
border, from low elevation to sub-alpine, in open grasslands, wet meadows, on cutblocks
and under forest canopy. Crown range supports the beef cattle herd for about 6 months of
the year. The beef cattle sector contributes $1 billion to the BC economy annually.
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Access to Water

T

he Water Act does not allow range tenure holders to hold water licences on Crown
range, so the use of surface water by livestock is generally unrecorded, unsecured and
susceptible to loss in areas with high competing demands. In a few cases the Minister of
Forests and Range holds water licences on behalf of range tenure holders in order to
secure supply and allow water developments such as off-stream watering. For the most
part livestock have unrestricted access to streams, wetland and lakes on Crown range.
During drought years, and especially in years of low snowpack, drinking water is often a
limiting factor where livestock rely on wetlands and intermittent streams. Those few
wetlands retaining water become the focal points of use for both livestock and wildlife,
often with damaging results. In some cases areas have been closed to cattle use because of
the lack of surface water. In the past, range development funds have focused on fencing to
control cattle herds in relation to highway safety, forage supply, or to prevent drift and the
mixing of neighbouring herds. In the future there will be a need to focus more on providing
restricted access to quality water through the use of controlled water access points, offstream watering, dug-out and spring development and wells.

A water development that removes livestock use from a creek.
While livestock grazing is an authorized and legal use on most watersheds in British
Columbia, it does not mean that all livestock management practices are acceptable. If
livestock use causes long-term changes to background water quality, quantity and timing of
flow, there will be pressure to have range use phased-out.
8
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Rules for Range Use
FRPA

T

he right to graze livestock on Crown range is granted under the Range Act. The actual
grazing, management practices and infrastructure are authorized by the Forest and
Range Practices Act (FRPA). Water is one of the eleven values specifically identified in
FRPA. The minister responsible for the Land Act and the minister responsible for the
Wildlife Act may, respectively, designate community watersheds and establish water quality
objectives under the Government Action Regulation (GAR).
Under the Range Planning and Practices Regulation (RPPR) the government objectives for
water are to maintain or improve water resources, and to maintain and promote healthy
riparian and upland areas, riparian vegetation providing shade, and desired plant
communities. Range plans need to be consistent with these objectives. In addition, range
practices must not compromise water quality, damage water works or result in a failure to
meet water quality objectives.
There are also limitations on
Under the Range Planning and Practices Regulation (RPPR)
range developments within
the government objectives for water are to maintain or
community watersheds and
improve water resources, and to maintain and promote
provisions regulating range
healthy riparian and upland areas, riparian vegetation
practices as they might affect
riparian areas, uplands, fish
providing shade, and desired plant communities.
habitat, and resource features.
Before approving a range plan or plan amendment, the district manager must be satisfied
that it will achieve the desired outcomes.

The Drinking Water Protection Act and Drinking Water
Protection Regulation

T

his legislation has relevancy to Crown range users and MFR statutory decision makers.
A person grazing livestock under a Range Act agreement and an approved range use
plan or stewardship plan is exempt from the prohibition against introducing anything that is
potentially a drinking water health hazard. Therefore a range agreement holder cannot be
prosecuted under section 23 of the Drinking Water Protection Act. However, a drinking
water officer (DWO) can make orders concerning hazard abatement and prevention; such
an order is intended for practitioners, not statutory decision makers. The DWO can also
make orders respecting contraventions and can take direct action where there is a risk of a
drinking water hazard. Any person may request the DWO to investigate a perceived
threat to their drinking water. A person affected by a DWO’s decision can ask to have
that decision reconsidered by that DWO or to have it reviewed by another official. The
9
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Court may grant injunctions against persons contravening the legislation or issue
compliance or remediation orders.

Disturbances

W

atershed disturbances occur naturally and because of human activities. Wildfires,
beetle kill, storm events and quick snowmelt can have dramatic and long lasting
effects on streams and their adjacent uplands.
Forest harvesting and road building are two of the most obvious disturbances. People
logically think of timber harvesting on unstable terrain as a contributor to stream sediment,
but this is only part of the issue. Timber harvesting that removes trees adjacent to small
streams destroys barriers to livestock travel, creating new access and travel corridors; it
also removes mature trees (especially spruce and cedar) that would be the future
replacement woody debris, necessary for stream stability.
Road and trail networks have the largest long-term effects on streams and wetlands in most
watersheds. Roads alter the hydrology by intercepting flow and channelling water directly
into streams and by cutting-off riparian areas from adjacent uplands. Road surfaces and
ditches, especially during the first three years after construction, contribute sediment that
significantly alters the shape and function of stream channels. Many of the streams in
community
Road surfaces and ditches, especially during the first three years of
watersheds are
embedded with fine
initial construction, contribute sediment that significantly alters the
and coarse
shape and function of stream channels.
sediments from
adjacent roads and trails. Sediment affects water quality and aquatic life as well as water
filtration and pumping infrastructure. Bacteria and protozoans attach to fine clay and silt
particles in waterbodies and can move downstream when disturbed or during high flow.
Roads and trails provide human, pet and livestock access into watersheds, and with it the
potential for the introduction of pathogens. Even in areas that are closed to human activity,
pathogens are carried by native wildlife and feral cats and dogs.

Challenges

M

ost communities in British Columbia get their drinking water from surface sources
that are susceptible to contamination from overland flow, seepage and direct inputs.
In the southern interior, much of the infrastructure (including dams and water intakes) in
community watersheds was developed to supply irrigation water many decades ago. Water
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intakes are commonly found in creeks and open canals that are unprotected from surface
runoff and human and animal access. Today some of the public is expecting this same
infrastructure to provide clean drinking water without the necessity of treatment.
Although a better long-term solution might be to place intakes deep in lakes and pipe the
water to the water filtration plant, this is costly. Given the vulnerability of surface water
sources to contamination, water treatment is the only guarantee of safe drinking water.

Water intakes are commonly found in creeks and open canals that
are unprotected from surface runoff and human and animal access.
Given the vulnerability of surface water sources to contamination,
water treatment is the only guarantee of safe drinking water.

This water body supplies drinking water for the city of Westbank. There is a large
active beaver lodge near the centre of the photo. Beaver can carry the protozoan
Giardia and also excrete E. coli in their feces. Both micro-organisms are public
health concerns.
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Infrastructure originally intended
for irrigation is now expected to
provide safe drinking water to
communities. The water in this
canal is exposed to surface runoff,
nutrient inputs and organic
contaminants. The canal lacks
vegetation to filter runoff and
stabilize soil.

An example of soil erosion along a motorcycle
trail in the Bear (Lambly) Watershed, crossing
Bald Range Creek. Sediment that is disturbed
at stream crossings will re-suspend microorganisms like E. coli, which can move
downstream to water intakes.
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How we monitor

T

he Range program has been refining its riparian and upland evaluation methods since
1994. The methods are described in the Rangeland Health Field Guide and in several
Rangeland Health Brochures. A link to the most recent brochure about water quality and
livestock grazing is in Appendix 1.
Research and extensive field studies show that healthy systems have a natural buffering
capacity. Land uses must maintain
healthy plant cover, stable soils, and
stream bank and channel integrity if
ecosystem function is to be
maintained. Clean water is a product
of a healthy functioning
riparian/aquatic ecosystem.
Livestock distribution and
level of use are noted
during range monitoring.

Stream and wetland functionality assessments include measurements of soil, vegetation,
channel and basin attributes, as well as vertebrate and invertebrate counts.
13
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Macro-invertebrates are
indicators of water quality

Stream shading affects water temperature, an
important factor in maintaining good water quality.

Water samples can indicate the presence of
bacteria. In this case, non-fecal coliforms , common
in soil and decomposing vegetation were present.

14
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Best Management Practices (BMPs)

T

he four basic principles of range management apply wherever livestock are grazed:
Distribution, Utilization, Rest and Time. We have expanded and refined these
principles in a BMP document that is being used in community watersheds in the OkanaganShuswap Forest District. The following is excerpted from that document:
What we know:


Coliform bacteria occur naturally in the soil and in decomposing vegetation.
Background non-fecal coliforms will be present in most natural riparian systems
especially where there is there is decomposing vegetation from roots, leaf fall
and woody debris. Total coliforms are a good indicator of water quality and are
relatively easy to sample and test. It is very costly to test for parasites such as
Cryptosporidium and Giardia; both parasites are commonly carried by native
birds and mammals.



Pathogens attach to fine sediments. When sediment is disturbed by a storm
event, or by people, animals or vehicles travelling in or crossing a stream,
pathogens can be re-suspended and travel downstream. This is why boil water
advisories often occur during times of high turbidity;



Nature has its own predator, prey relationships. Dung beetles destroy
Cryptosporidium cysts; while many forms of protozoans feed on coliforms such
as E. coli;



E. coli is killed by direct sunlight and by drying. Cow dung that is deposited in
open sunlight in open meadows and grasslands poses less risk than cow dung
deposited in a shaded forest understorey.;



E. coli survives best in water at > pH 7 and at temperatures < 10°C.;



A study of several streams in the Vernon area showed that humans, wildlife,
pets and livestock are all E. coli contributors;



A 450 kg (1,000 lb) cow will defecate 12 times per day at 2.3 kg (5 lbs)
/defecation. 95% of the feces directly deposited into a stream will settle within
the first 50 m. Bacteria in the sediment may remain active for several weeks or
months. Daily input of feces will accumulate as long as livestock have
unrestricted stream access, and any disturbance can re-suspend sediment;



Cattle, themselves, can become infected by pathogens introduced by other
warm-blooded animals, and then because of their high feces production,
become secondary vectors of the disease;



Nitrogen, phosphate and potassium can be introduced to riparian systems
through livestock feces and urine. These nutrients can promote the growth of
algae and pathogens in water. Saturated (anaerobic) riparian soils, especially
those dominated by sedges, have the capacity to capture and neutralize these
nutrients and prevent eutrophication of the system;



During high flows, sediment spills out and settles on the flatter floodplains of
15
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lower gradient stream reaches. It is important to have good vegetation cover
and stubble to capture and filter this sediment. Vegetated riparian strips have
been shown to prevent the transportation of C. parvum and E.coli from
livestock feces into streams;


Runoff can occur along trails carrying sediment and fecal contamination into
streams, wetland and lakes;



Reservoir drawdown areas pose particular challenges as livestock often
congregate, feces accumulates and then is flooded when water levels rise;



Off-stream watering alone will greatly reduce (by up to 95%) the time cattle
spend in streams and riparian areas.

What we can do:
1. Apply Prescription (Rx) grazing


To maintain a healthy upland and riparian plant community that can capture
precipitation, stabilize soils and act as a filter for sediment and contaminants.
Grazing at the right time and at an appropriate level, followed by planned rest
will allow plant communities to remain healthy and productive. There is no
substitute for a healthy plant community;



We can safely graze wet meadow riparian zones that are sedge/ reedgrass/
willow communities; we can safely graze dry adjacent uplands; graze to a
prescribed stubble height;



Limit the time and timing of use so that cattle will not spend excessive time
and over-graze and over-utilize riparian vegetation;



Graze some areas during the cooler season so that cattle will not spend all of
their time in the shaded riparian zone. When the air temperature exceeds 32°
C, especially with high humidity, cattle will become heat stressed and spend
most of their time under shade;



Riparian areas are more resilient than dry uplands because their higher soil
moisture allows plants to re-grow after grazing. Riparian soils are however
susceptible to compaction if use is season-long and heavy. Apply rest to allow
damaged plant communities and compacted soil to recover.
Stubble height is a useful tool indicating when
livestock should be moved to a new pasture.

We can maintain healthy plant communities that
serve as natural filters and soil stabilizers by controlling
the time/duration of use and the level of use.

16

RANGE MANAGEMENT AND WATER
MAY 2010

2. Range developments


Where necessary, prevent livestock access to streams and lakes, and provide
riparian buffers by strategic fence and barrier placement;



Create distinct riparian pastures that allow controlled timing and access to
riparian features;



Limit livestock watering to hardened access points (nose holes) that prevent
direct access to a stream wetland or lake;



Provide off-stream water using gravity feed systems, nose pumps or sling
pumps;



Use a float valve, or pipe overflow water back to the water source to prevent
fecal contamination in runoff;



Exclude livestock from the vicinity of water intakes; restrict the time and timing
of livestock access to the shorelines and outlets of reservoirs having seasonal
drawdown.

3. Management practices


Fecal deposits will increase next to water troughs and attractants. Make sure
to place these where run-off won’t carry feces into water;



Use attractants, such as salt, away from the riparian zone, and place them in
covered leach proof containers;



Actively herd to distribute livestock over the range and prevent lounging in the
riparian zone;



Place rectangular, weed free bails as filters on livestock trails. These work best
on sandy, coarse textured soil.

4. Animal health


Treat sick animals, and remove any animals that are scouring;



Do not turn calves under 4 months of age on Crown range within community
watersheds (young calves are often Cryptosporidium carriers);



Remove or dispose of the carcasses of dead animals from riparian zones.

5. Make changes where coliform counts become high


Pick up and dispose of feces if accumulation is a problem;



Move livestock to another pasture in the rotation.
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What we can’t do:

1. Fence out all riparian areas. Logistics, costs, and hazards to people and wildlife
make this an unrealistic option.
2. Prevent all potential water contamination by livestock. It may be impossible to
manage cattle and prevent water contamination where a stream is confined in a
narrow canyon and cattle travel is restricted to a narrow riparian zone. In these
cases, fecal deposits adjacent to the stream, soil trampling and sedimentation may
be unpreventable. Streams that are steep gradient, without floodplain access and
lacking filtering vegetation are especially susceptible to livestock impacts on water
quality; livestock exclusion fencing may be the only reasonable remedy.
3. We can’t eliminate natural coliforms from any stream or wetland system.
4. We can’t prevent wildlife and human use of community watersheds.

Conclusion

R

ange management, when properly applied, is
practical adaptive management in action.
We have the necessary tools and knowledge to
manage livestock use safely in community
watersheds. There will be challenges but the
Range program and its clients are adaptable and
able to address them.
The economy of BC and of local communities is
dependent on resource industries having
ongoing access to Crown land. Range program
staff and range tenure holders must engage
other agencies and resource users wherever
water quality is an issue. Inaction is not an
option.
Range Branch welcomes your comments on this
discussion paper. You may download additional
copies of this paper, and/or send us your feedback, at:
http://www.for.gov.bc.ca/hra/Practices/rangeandwater.htm
18
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Appendix 1
http://www.for.gov.bc.ca/hfd/pubs/Docs/Bro/Bro87.pdf
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