
Project Overview
The Guy Mountain project was completed on Crown range in 
the Likely/Horsefly area in June 2020. This is a wet range 
type, a type often overlooked when discussing climate 
change. Climate projections suggest warming temperatures 
will boost primary production in regions not experiencing 
moisture deficits. Range planning at a landscape scale 
includes assessing forage resources and range developments 
that can compensate for the potential reduction of forage 
and water in the drier range areas of the Cariboo-Chilcotin. 
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Project Objective
The goal of this project is to improve distribution of livestock 
and support the forage resource in the north and east 
portions of the range unit. Two ephemeral drainages were 
developed, and access was improved at an existing water 
hole. The locations are approximately three kms apart with 
the water hole development as a half-way point between the 
spring developments to assist with livestock movement. 

Managing Water in the
Guy Mountain Range Unit

Key Design Features of the Water 
Development
 Protect the intake and discourage 

livestock from using the riparian zone

 The strategy created three reliable 
water sources capable of servicing 790 
AUMs

 Water storage to ensure water during 
periods of low solar energy

 Provide an adequate quantity of water 
to support the number of animals 
using the system

The Top Three Learnings from
the Guy Mountain Pilot Project
 Managing for climate change includes

assessing the costs of expanding the 
forage resource in the Cariboo

 Establishing water in central regions of 
a range unit can reduce herding efforts 
and potentially long-term fencing costs

 Additional effort is required to get 
livestock used to water development
locations, especially if construction 
occurs in non-drought years

Producer Experience
Livestock have access to water in ditches, small scoop outs, 
and riparian areas in years with above average precipitation. 
These water sources dry up in drought years and a consistent 
high quality water source creates a range unit with certainty 
and resilience, despite unpredictable annual precipitation. 

Getting livestock to use the developments in the initial year 
was challenging. There was an abundance of water in 2020, 
livestock were learning the trough locations, and predator 
issues hampered efforts to push animals to the north end of 
the unit. The drought in 2021, additional salting near the 
water developments, and a concentrated effort to keep 
animals near the developments is assisting to make better 
use of the forage around the developments, thereby 
demonstrating the value of the reliable water sources.   

Figure 1. Solar panel and riparian exclusion
fence at the north water development at Guy
Mountain.



Forage Production and Climate Change
There was above average precipitation in 2019 and 2020, while 2021 was below average. 
However, the forage resource was abundant in all years suggesting that forage will be 
adequate in drought years and remain sufficient in future climate change scenarios. The 
forage species are wild rye, creamy peavine, fireweed, and other forest forbs and 
graminoids within the cutblocks, open forested areas, and roads and landings. There is high 
forage production in this range unit that will likely persist in the predicted future climate 
scenarios, depending on the influence of forest ingrowth. The roads and landings are 
seeded with creeping red fescue, timothy, clovers, and trefoil. These roads and trail systems 
are corridors for livestock travel and make the cutblocks and open forest readily accessible. 

Factsheet – Managing Water in the Guy Mountain Range Unit 2 Andrew Pantel MSc, PAg Pantel Environmental Consulting Inc.

Monitoring Plan
The riparian areas associated with the water developments are in 
properly functioning condition. Current use of the forage resource by 
livestock within 1.5 kms of the water developments is low. The 
management goal is to increase use of the area which could pose a 
risk to the health of the riparian zones. However, the fencing strategy 
was designed to deter livestock from accessing the riparian zones and 
thereby maintain riparian health. Long-term monitoring should assess 
the zones of use within 1.5 kms of the water developments and the 
ecological health of the riparian areas.

Table 1. The forage calculation, limiting factors, stocking rate, and water requirements are for the area within 1.5 kms of the 
water developments. Water developments are indicated by the black arrows. 

Did you know?
 The forage resource 

within 1.5 kms of the 
water developments  is 
1529 ha, providing 
enough forage for 197 
animals for four months

 The recent cut blocks, 
roads and landings, and 
open forest (deciduous 
and aspen stands) are the
primary areas of use

Figure 2. Seepage water collected in perforated concrete well rings (left) is pumped by solar power to a storage tank (see
header photo on page 1) where it fills a water trough on demand when triggered by the float in the trough. A scoop-out beside
the road was improved by creating a gentle sloping bank and firm footing (right). The scoop-out is between the two
solar powered developments.



Economic Analysis (Prepared by Allen Dobb Consulting)

The cost/benefit (CB) analysis is used to determine if the project will produce a positive 
return on the investment. In this case, the Net Present Value (NPV) is negative with 
equipment, materials, and planning making up the capital cost of the project. A negative NPV 
indicates the project is not worthwhile from an economic standpoint at the current level of 
authorized use. There are also annual maintenance costs over the 25-year period that are 
discounted to present value and added to the project cost. An assumption is that conditions 
will fluctuate from normal rainfall, to below normal rainfall, to extreme drought over the 25-
year period, thereby incorporating climate change into the analysis. 

In this case, there is no clear marginal direct benefit, as livestock use is already occurring. 
However, a grazing opportunity could be lost, along with a degradation of the forage 
resource in the southern portion of the range unit without the development. With that 
assumption, there are unaccounted values including improved distribution, benefits to 
animal health, and promoting healthy ecosystems. These benefits are difficult to quantify in 
economic terms. 

Table 2. The cost/benefit analysis assumes a 25-year lifespan for the water development. It includes a set of assumptions to determine the overall 
net benefit, or present value of the investment.
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This pilot project demonstrates the importance of 
identifying clear direct benefits and doing a CB analysis 
before implementing a water development project. In this 
case, an incremental approach to developing water may 
prove sufficient for range management and in improving 
range resources. The project provides knowledge for 
maintaining sustainable ranching operations in rural areas 
of British Columbia and improving the planning process 
for government land-based investment strategies. 

Project Economics







The net present value of the project is
$-54,703
Other non-direct costs include 
producer time and planning
The current use of the water 
developments is approximately 400 
AUMs with the current allocation

 The water developments provide 
nearly 400 AUMs that can be used in
emergency drought or wildfire years

Figure 3. Solar panel and trough at the south water
development at Guy Mountain.

Conditions Normal Rainfall Drought Total

"Two or three 
consecutive normal or 
wet years"

"Two or three 
consecutive years 
of drought"

Extreme 
DroughtFrequency

Probability (over 25 years) 0.5 0.4 0.1 1

Annual Benefits
AUMs 0 100 200
AUM Value (private land grazing lease rate for area cow/calf pairs) $22.50 $22.50 $22.50
Total Annual Value (AUMs x $/AUM) $0 $2,250 $4,500
Annual value based on probabilities (over 25 yrs) $0 $900 $450       $1,350

Annual Costs (All Years)
2 people x 4hrs (@$20/person/hr), plus UTV (@$25/4 hrs), spring and fall $520

Present Value of Benefits
Value ($3,488) over 25 years, @ 6% discount rate $17,258

Present Value of Costs
Annual Maintenance ($520) for 25 years @ 6% discount rate $6,647
Cost of Water Development (total investment) $65,313

Total $71,960

Net Present Value  (NPV) = PVB-PVC -$54,703
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